
Insolation Data Manual 
Long-term Monthly Averages of Solar Radiation, 

Temperature, Degree-days and.Giobal Kr for 
248 National Weather Service Stations 

and 

Direct Normal Solar Radiation 


Direct Normal Solar Radiation 
Data Manual 

Lonlt' T•nn. MonlhiJ Mean, D•U,. Totlob tor 235 N•Uonal w .. u- s.r.tce SIIIUona ,__ ...... --D.ta-

Data Manual 
Long-term, Monthly Mean, Daily Totals 

for 235 National Weather Service Stations 

Addendum to the Insolation Data Manual 

SERI/TP-:220-,3880 

DE90000353 


Ju l 1990
y,
U C  Categories: 234, 270 



Riordan, 

CJ�J '  
Roland I.� Manager 

Preface 
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frequently from the U.S. Superintendent of Documents. The two manuals ar� the Insolation Data Manual, published by the 
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Radiation Data Manual, published by SERI in October 1982 {SERI/SP-281-1658). Both manuals are reproduced without 

modifications in this reprint. 

The data summaries in these manuals are based on data acquired by the U.S. National Weather Service from 1953 to 1975. 
A new, national solar. radiation data base covering data for 1961 to 1990 is being produced by the Department of Energy's 

Resource Assessment Program under the Solar Radiation Resource Assessment Project at SERI. The expected date of 
completion is 1992. This reprint, therefore, serves as an interim source of solar radiation data until new manuals and maps 

can be produced from the updated national solar radiation data base. 
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The I nsolation Data Manual was created through the 
cooperative efforts of the I nformation Systems Division and 
the Renewable Resource Assessment Branch of the Solar .
Energy Research I nstitute (SERI) on behalf of the U.S. 
Department of Energy. 

M uch of the data presented i n  th is manual is based on 
documentation acco111pl ished by the National C l imatic 
Center of the Nat ionaiOceanic and Atmospheric 
Admin istrat ion. From that data, the SERI  Rer�ewable 
Resource Assessment Branch calcuJa_!ed the g lobal Rr 
presentations and created the g lobal Kr contour maps 
which are u n ique to th is  manual. 

All of the data presented here is avai lable on the I nsolat ion 
Data Base ( INSOL) created and maintained by SERI's Data 
J3ase Development Bra11ch as part of the Congressi .onal ly, 
mandated Solar Energy I nformation Data Bank (SEIDB), a 
nat ional network provid i ng i nformation on developing solar 
technolog ies to government, the commercial,  scientific and 
educational commun it ies, and the publ ic. 

The product ion and distribution of th is manual is the 
respons ib i l i ty of SERI's I nformation Outreach and 
Dissemination Branch. 
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I ntroduction 
The number of i nd ividuals and businesses engaged i n  
des ign ing, instal l i ng and/or market ing solar energy conver
sion systems has been increasing rapid ly i n  recent years. 
This trend has resu lted i n  a growi ng need for solar radiat ion 
resource data for specific local it ies as wel l  as for large 
geographic reg ions. 

The I nsolat ion Data Manual presents -monthly averaged data 
wh ich describes the avai labi l i ty of solar rad iation at 248 

-Nat ional Weather Service (NWS) stat ions, principal ly i n  the 
Un ited States. Monthly and annual average dai ly inso lat ion 
and temperature values have been computed from a base of 
24-25 years of data, general ly from 1 952-1 975, and l isted for 
each locat ion.  I nsolat ion values represent monthly average 
dai ly totals  of g lobal rad iation on a horizontal surface and 
are depicted using the three un its of measurement: kJ/m2 
per day, Btu/fF per day and lang leys per day. Solar radiat ion 
data for 26 SOLM ET stat ions are based on Standard Year 
l rrad iance (SYI) corrected hourly measurements, wh i le 
derived hourly est imat ions provide the basis for solar radia
t ion values at the remain i ng 222 ERSATZ stat ions.1 

Average dai ly maximum,  m in imum and monthly tempera
tures are provided for most locations i n  both Cels ius and 
Fahrenheit.  Heat ing and cool ing degree-days were 
computed relatJye to a base of 1 8.3°C (65°F). For each 
stat ion, g lobal Kr (cloudiness i ndex) va es were calcu lated 
on a month ly  and annual basis. G lobal Kr is an i ndex of 
cloudiness and ind icates fract ional transmittance of 
horizontal radiat ion,  from the top of the atmosphere to the 
earth's surface. The resu lts of the g lobal Kr computations 
have been p lotted on contour maps in Appendix B, i n  
addit ion t o  having been l i sted i n  t h e  Data Tables. 

Except for the un i t  conversions and g lobal Kr calcu lat ions, 
the majority of data in this manual was taken d i rect ly from 
the Nat ional C l imatic Center's Input Data for Solar Systems, 
Tape D ck 9744 (revised August 1 979). Computat ions of 
g lobal Kr and un i t  convers ions were performed by the 

Renewable Resource Assessment Branch at the Solar 
Energy Research I nstitute (SERI)._A I I  of the data in th is  
manual is also available through an on-l ine, searchable data 
base (I NSOL) which is part of the Solar Energy I nformation 
Data Bank (SEIDB) maintained at SERI.  The INSOL and 
other solar-re lated data bases can be accessed by remote 
users through national commun icat ion networks and other 
solar organ izat ions, (see Appendix E for more i nformation 
on the SEI DB). 

Through special models ( in development), the Renewable 
Resource Assessment Branch at SERI  w i l l  generate the 
fol lowing data for i nclusion in both the Insolation Data Base 
and a later supplement to th is manual:  

• average dai ly d i rect D_ormal rad iat ion 
• average dai ly d i rect Kr 
• g lobal rad iat ion on i ncl i ned surfaces. 

Other solar radiation and meteorological data w i l l  be added 
as the need arises. 

A primary app l icat ion of long-term averages of temperature 
and insolat ion data is i n  the desig n  of solar energy 
systems. There is consensus among experts that design 
analysis of al l  col lector types requ i res insolation and 
related meteorolog ical data records for at least f ive and 
preferably ten years.2 The 24-25 year period u pon which the 
data presented i n  th is  manual was based, meets th is  
requ i rement easi ly. The rehabi l itat ion3 of  measured solar 
radiation data prior to summarization is another positive 
feature of th is data. 

The tables and maps i n  th is manual provide a means for 
sizing a solar system and determin ing  the environmental 
su itabi l ity for that system.  Based on the insolation avai l
abi l i ty and temperatu re patterns at specific locat ions, a 
su itable col lector s ize and design can be defined and the' 
need for storage fac i l it ies determ i ned. For a more soph is
t icated approach, the d ta can also be d ig i t ized and appl ied 
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to certain systems performance models. As such, the data 
provides a standard ized basis from wh ich to compare the 
performance of d i fferent systems at a g iven location.  
F-CHART, SOLCOST and RSVP/2 are examples of computer 
models that requ i re long-term averages of i nsolat ion,  tem
perature, heat ing and cool i ng degree_:days and/or fract ion of 
total possib le insolation (i.e., g lobal Kr).4 

On the Composite Map of Stations, it is if11portant to note 
the distribution of the two kinds of stat ions: SOLM ET 
stat ions (asterisks) and ERSATZ stat ions (dots). These 
stat ion types are d iscussed in more detai l in the fol lowi ng 
Techn ical Background sect ion, and are l isted separately i n  
Appendix C .  The Techn ical Background section also 
documents general computat ional methodologies pert inent 
to the use and appl icat ion of the various parameters 
presented i n  the Data Tables. · 

Technical Background 
Th is sect ion is intended to provide sufficient techn ical 
background on the summarizat ion processes and the 
presentation of insolation and temperature data to promote 
appropriate end-uses of the data. I t  also points out certai n  
aspects o f  t h e  data, i nclud ing t h e  manner i n  which i t  was 
reduced, wh ich may l imit  subsequent appl icat ions. It must 
be emphasized that the data presented in  th is manual 
represents the best avai lable at this particu lar t ime. These 
long-term monthly averages, col lectively, can be used as a 
standard base of i nsolat ion and temperature stat istics for 
general comparat ive or analytical purposes. For example, 
this data provides standardized i nput to various solar 
energy systems performance models, as mentioned earl ier. 

With the exception of g lobal Kr values wh ich are explained 
in  Appendix A, detai led documentat ion of the data and data 
aggregat ion methodologies is deferred to the U.S. Depart
ment of Commerce, Nat ional Oceanic and Atmospheric 

Adm i nistration (NOAA), Environmental Data and I nformation 
Service, N at ional Cl imat ic Center (NCC), Ashevi l le, N orth 
Carol ina, and the fol lowing NCC references: Input Data for 
Solar Systems; SOLMET Volume 1: User's Manual; and 
SOLMET Volume 2: Final Report.5 

Interpreting the Data Tables 

The Data Tables contain the follow i ng i nformation for each 
of the 248 stat ions: 

Descriptive Station Information 
r 

• 	 city i n  which the stat ion is l ocated 
•	 state i n  which the stat ion is located 
•	 station identif icat ion (WBAN) number 
• 	 SOLM ET (vs. ERSATZ) classif ication 
• 	 lat i tude (degrees, m i nutes; north) 
• 	 longitude (degrees, m inutes; east or west) 
• 	 stat ion elevation (meters and feet) 

Long-term Averages for Each Month and Annually 
•	 average daily maximum temperature (°C and °F) 
• 	 average daily m in imum temperatu re (°C and °F) 
• 	 monthly average temperatu re (°C and °F) 
•	 average heating degree-days [base 1 8.3 oc (65 °F)] 
• 	 average daily g lobal solar radiat ion on a horizontal 

surface 
(dai ly i nsolat ion; kJim2 per day, Btulft2 per day, and 
lang ley  per day) 

• 	 g lobal Kr(cloudiness i ndex: range from zero to one) 

Whi le  248 stat ions are meteoro log ical data record i ng sites, 
only the 26 SOLM ET stations provide rehabi l itated 
(corrected) solar radiation. measurements. The other 222 
stations carry solar radiat ion values wh ich were derived 
from the corrected SOLM ET measurements and relevant 
meteorological measurements at the station.  These stations 
are known as E RSATZ stations. SOLM ET stations and 
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ERSATZ stations are d ifferentiated i n  the tables by the 
presence or absence of the word "SOLMET" next to the 
stat ion number (an N CC-assigned WBAN number).  
"Rehabi l itated" and "derived" data are described further i n  
the fol lowing d iscussions. 

Whi le every effort has been taken to produce rel iable, 
standardized insolation i nformat ion, relative accuracies 
between stations may vary. Users may note two condit ions 
in  particu lar, which should hel p  verify the overa l l  quality of 
data at any g iven station. The f i rst factor to check is 
whether the stat ion holds "rehabi l itated" or "derived" 
insolat ion data. This information is avai lable from three 
sources i n  th is  manual: 

• 	 Composite Station Map (asterisk or dot)
• 	 Data Tables (presence or absence of the term
ý

"SOLM ET" next to the stat ion number)
ý
• 	 Table of ERSATZ (Derived) Stations and Associated

SOLM ET (Control) Stat ions, Appendix C.

The 26 SOLM ET stations, in general , accou nt for the most 
accurate solar radiation data because average inso lation 
values are based on corrected hourly measurements. 
ERSATZ data stat ions, on the other hand, are characterized 
by solar rad iat ion val ues wh ich are only as good as the 
meteorolog ical data at the respective sites and the models 
wh ich use this data to estimate the solar rad iation. Those 
i nterested in obtain i ng detai ls on the exact nature of the 
data processing methodologies are referred to the two
vol u me set of SOLM ET users manuals cited throughout this 
manual and l isted in the Bib l iography, Appendix F. 

This fi nal note regards the interpretat ion of "zero" values 
for temperature and degree-day data: the notat ion "ND" 
fol lowing a "zero" value indicates there is no data avai lable. 
Any other occurrence of "zero" may be considered a val id 
average for the i ndicated month, i .e. ,  a s ign if icant zero. 
(Compare Juneau, Alaska, and Zun i ,  New Mexico i n  the Data 
Tables.) 

Accuracy of Metric and Engl ish Unit 
Representations 

Al l of the data presented in th is manual is  available through 
SERI's on-l ine I nsolat ion Data Base (INSOL). The data tables 
were generated d i rect ly from th is data base. Most of the 
data orig inal ly came from the Nat ional Cl imatic Center tape, 
Input Data for Solar Systems, which provided primari ly 
Engl ish u n it values. I n  creat ing  the on-l ine I nsolation Data 
Base and subsequent Data Manual, some of the orig inal 
val ues underwent u n it conversion man ipu lat ions. The 
overal l  effect of man ipulating u n its is not considered 
s ign ificant with respect to i ntended appl ications of these 
data. The unit conversion formu lae which were part of the 
data reduction process are l isted below for easy reference. 

Resulting . 
Significant 

Conversion Formulae Decimals 

°C = (°F - 32)/1 .8 
°F = (1 .8 X 0C} + 32 
Degree-days (Base 1 8.3° C) = 5/9 x Degree

days (Base 65° F) 

N N.DD 
N NN. D 

N NNNN 
Degree-days (Base 65° F) = 1 .8 x Degree

.days (Base 1 8.3° C) 
Btu/fF = kJ/m2 X 0.0881 1 4  

N N N N N  
N N  NN.D 

b_angleys (Ly) = kJ/m2 x 0.023901 N N N .D 
KT(g lobal) = See fol lowi ng d iscussion and 

Appendix A .DDD 

Computation of Temperature and Degree-Day 
Data 

Average temperature val ues were based on a 1 941 -70 period 
of record. H ou rly measurements were recorded from 1 941 
through 1 964, whi le measurements were taken every three 
hours from 1 965 through 1 970. Monthly and annual averages 
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of daily maximum, minimum, ·and average temperatures, and 
heating and cooling degree days· over a 30-y ar-peripd were 
extracted from Climatography of the United States No: 81 
(by state) and Local Climatologicar D13ta Annual Summaries . 
for 1977. The .temperature data are presented in both. 
Celsius (0C)and Fahrenheit (°F). Month ly and annually 
averaged heating and cooling degree-days a·re expressed 
relative to a base of 18.3° (65°F). Each degree that the 
average daily temperature is below (or above) the base 
temperature constitutes one heating (or cooling) degree-day . · · · · 
unit. 

"Rehabil itation" and "Derivation" of Solar. 
Radiation Data 

Rehabilitated solar radiation data is available for 26 
SOLMET stations for the period 1 952 through 1 975. This 
data represents corrected hourly solar radiation 
measurements. Regression coefficients for computing solar 
radiation values from other surface weather observations 
(i.e., cloudiness, percent sunshine, etc.) were derived for 25 
of the SOLMET stations. a These stations constitute "control 
stations" (see Appendix C). Each ERSATZ station is 

· 

associated with a control station.  The regressi.on 
coefficients were applied to available meteorological data at 
each of the 222 ERSATZ stations, resu l ting .in "derived" or 
modeled solar data for these locations. I nsolation val ues 
are expressed as kJim2 per day, BtulfP per day, or langleys 
per day (1 g·cal/cm2 per day) and represent monthly average 
daily g lobal solar radiation on a horizontal surface. 

Some direct applications to solar design and conversion 
methods require knowledge of insolation on til ted surfaces. 
The models for converting g lobal horizontal insolation to 
g lobal on a tilt are currently undergoing extensive validation 
tests at SERI. The resu lts of an approved methodology 
should be available within the next year and wil l  be supplied 
in a supplement to·this manual and through SEAl's on line · 
I nsolation Data Base. However; it is warned that resu l s of 

such models are much less reJJable.than actual tilted
·surface data (Boes, 1979):9 

I nterpolating insoiation between the given stations is 
difficu lt due to effects such as topography and localized 
meteorological conditions. This means that users should 
use stations with characteristics as similar as possible to 
the preferred location. 

Summary of Global Kr Comp tations 

The monthly average global Kr (Kr) represents the fraction 
of horizontal insolation transmitted through the 
atmosphere. It is a measure of cloudiness· and other 
atmospheric condition§. which attenuate solar radiation at a 
given location. G lobal  Kr is used by scientists and 
engineers in design.ing. solar systems and predicting 
performance. 

Global Kr val ues were calcu lated for each station by the 
Renewable Resource Assessment Branch at SERI from data 
provided in SERI's I nsolation Data Base. The methodology 
was modeled largely after that described in Applications of 

10Solar Energy for Heating {f!.nd Cooling of Buildings.

Fu l l  doQumentation of the computations employed, p lus 
g lobal Kr contour maps, are found in Appendices A and, B. 
I n  very general terms, the methodology is summarized in 
the statements below. 

· 

1 )  Br RIRo where: = 
H is the average daily g lobal radiatiQ.n on a horizontal 

. surface for a particu lar month; and H0 is the average 
horizontal extraterrestrial radiation (ETR). 

2) Annual global Kr values were computed from annual 
totals of daily g.lobal radiation and extr terrestrial
P
radiation (ETR).
P

vii 



3) The solar constant (1 377 w/m2) was chosen to be
P
consistent with the SOLM ET Data Base.11
P

4) Low averages of g lobal Kr imply very cloudy
P
conditions, whereas large val ues imply c lear sky
P
conditions. Values range from zero to one.
P

Some basic applications of the g lobal Rr parameter include 
the following: 

• 	 I t  can be used in models to convert measured g lobal
radiation on horizontal surfaces .to that on tilted 
surfaceS.12 

• 	 I t  can be used to determine direct normal radiation, 
given g lobal radiation on a horizontal  surface.13 

• 	 It can be used to determine the distribution of solar 
energy on a daily basis.14 

• 	 It is used as input to F-Chart, TRNSYS, and other solar 
system performance models.15 

Updates 
Based on historical archives, the data tabu lated in this 
manual  consists of mean values calcu lated exclusively for 
finite periods: 1952-1 975 for insolation data and 1 941 -1970 
for temperature data. Because this base of averaged data is 
exclusive, data col lected after1975 wil l  not be integrated. 
However, there wi l l  be expansions to the existing data fi le. 
These wil l  consist of adding derived data fields; i.  . •  average
dai ly direct normal radiation, average daily direct Kr, and 
average dai ly g lobal radiation on inclined surfaces. Such 
data sha l l  be the product of algorithms being developed by 
the Renewable Resou rce Assessment Branch at SERI .  New 
methodologies and procedures associated with these 
algorithms wil l  be appropriately documented by way of 
updates to both this manual and the on-line I nsolation Data 
Base at SERI .  

Connie L.  Knapp 
July 1 980 
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Data Tables Index 
This is an i ndex of weather station data tables by state or territory. Stations are 
arranged alphabetically by city or island within each state or territory. The Table of 
Stations, Appendix C, page 269, may be used as an index to station data tables by 
city or island. 

Alabama, p. 2 

Alaska, p. 5 

Arizona, p. 22 

Arkansas, p. 27 

California, p. 29 

Colorado, p. 47 

Connect icut, p. 52 

Cuba I Guantanamo Bay, p. 53 
Delaware, p. 54 

District of Columbia, p. 55 

Florida, p. 56 

Georgia, p. 64 

Hawai i ,  p. 68 

Idaho, p. 72
Ñ
I l l inois, p. 75 

Indiana, p. 78 

Iowa, p. 82 

Kansas,  p. 86 


Kentucky, p. 90 
Louisiana, p. 92 
Maine, p. 96 
Maryland, p. 99 
Massachusetts, p. 101 
Michigan, p. 1 02 
Minnesota, p. 109 
Mississippi,  p. 1 1 3 
Missouri , p. 1 1 5 
Montana, p. 1 1 9 
Nebraska, p. 128 
Nevada, p. 1 32 
New Hampshire, p. 1 40 
New Jersey, p. 1 41 
New Mexico, p. 1 43 
New York, p. 1 50 
North Carol i na, p. 1 58 
North Dakota, p. 1 64 

Ohio, p. 1 67 

Oklahoma, p .  1 74 

Oregon, p. 1 76 

Pacific Islands, p. 1 84 

Pennsylvania, p. 187 

Puerto Rico, p. 1 93 

Rhode Island, p. 1 94 

South Carol i na, p. 1 95 
South Dakota, p. 1 98 

Tennessee, p. 202 

Texas, p. 206 

Utah, p. 227' 

Vermont, p. 230 

Virg in ia, p. 231 

Washington, p. 234 

West Virgin ia, p. 239 

Wisconsin,  p. 241 

Wyoming, p. 246 
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7.33 

54.3 

75.3 

55.5 

Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 

M i n imum 
Daily 

Temp. o c  

Average 
Monthly 

Temp. o c  

Heat ing 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

Global Kr 
Cloudiness 

I ndex 

Jan 1 2.38 1 . 1 6  6.77 363 5 8019.0 0.41 4  
Feb 1 4.27 2.27 8.27 287 5 1 0975.0 0.452 
Mar 
Apr 
May 
June 

1 8.22 
24.05 
28.05 

. 3 1  .33 

5.44 
1 0.55 
1 4.66 
1 9. 1  1 

1 1 ;83 
1 7.33 
21  .38 
25.22 

2 1 6  
64 
1 1  

0 

1 4  
34 

1 05 
206 

1 4709.0 
1 8993.0 
21 074.0 
21  773.0 

0.480 
0.521 
0.524 
0.522 

J u ly 
Aug 
Sept 
Oct 

32.38 
. 32.05 

29.27 
24.33 

20.83 
20.38 
1 7.22 
1 0.44 

26.61 
26.22 
23.27 
1 7.38 

0 
0 
3 

76 

256 
244 
1 51 

46 

20539.0 
1 9563.0 
1 6508.0 
1 374 1 .0 

0.502 
0.516  
0.501 
0.515  

N ov 1 7.77 4.50 1 1 . 1 6  2 1 7  0 9736.0 0.466 
Dec 1 3.05 1 .61  341 0 7506.0 0.418  
Ann 	 23. 1 1  1 0.66 1 6.88 1 580 1 071 1 5261 .0 0.494 

Maximum Min imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. ° F  Temp. o F  Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 34.1 44.2 653 9 706.6 1 91 .7 
Feb 57.7 36.1 46.9 51 7 9 967.1  262.3 

Mar 64.8 41 .8 53.3 389 25 1 296.1 351 .6 

Apr 51 .0  63.2 1 1 5  61 1 673.5 454.0 
May 82.5 58.4 70.5 20 1 89 1 856.9 503.7 
June 88.4 66.4 77.4 0 371 1 91 8.5 520.4 
Ju ,ly 90.3 69.5 79.9 	 0 461 1 809.8 490.9 
Aug 89.7 68.7 79.2 0 439 1 723.8 467.6 
Sept 84.7 63.0 73.9 5 272 1 454.6 394.6 
Oct 75.8 50.8 63.3 1 37 83 1 2 1 0.8 328.4 
Nov 64.0 40. 1  52.1 391 0 857.9 232.7 
Dec .34.9 45.2 6 1 4  0 661 .4 1 79.4 
Ann 	 73.6 51 .2 62.4 2844 1 928 1 344.7 364.8 

STATION N O. 1 3876 	 LATITUD E: 33 o 34' N 
LONG ITUDE: 86 ° 45' WBirmingham, Alabama ELEVATION: 192 meters (629.8 feet) 
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43.9 

77.5 

337 

445.3 

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

M i n imum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heat ing 
Degree Days 
Base 18.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

1 6. 1 6  
1 7.83 
20.83 
25.55 
29.44 
32. 1 1  
32.50 
32.55 
30.27 
26.50 
20.83 
1 7.22 
25. 1 6  

5 . 16  
6.61 
9.55 

1 4.27 
1 8.05 
21 .50 
22.55 
22.38 
20.22 
1 4.44 

8.61 
6.00 

1 4. 1 1  

1 0.66 
1 2.22 
15.22 
1 9 .94 
23.77 
26.83 
27.55 
27.50 
25.27 
20.50 
1 4 .72 
1 1 .61  
1 9.66 

250 
1 87 
1 22 
22 

0 
0 
0 
0 
0 

21 
1 1 7  
2 1 3  
935 

1 2  
1 6  
26 
70 

1 68 
255 
286 
284 
208 

88 
8 
5 

1 431  

9399.0 
1 2479.0 
1 5974.0 
1 9540.0 
2 1 246.0 
21 205.0 
1 9467.0 
1 8629.0 
1 6449.0 
1 4739.0 
1 0839.0 

861 6.0 
1 571 5.0 

0.445 
0.484 
0.503 
0.528 
0.528 
0.51 1 
0.477 
0.487 
0.487 
0.526 
0.481 
0.437 
0.495 

Jan 

Maximum 
Dai ly 

Temp. oF 

6 1 . 1  

M in i mum 
Dai ly 

Temp. oF 

4 1 .3 

Average 
Monthly 

Temp. oF  

5 1 .2 

H eating 
Degree Days 

Base 65 oF 

450 

Cool ing 
Degree Days 
Base 65 o F  

22 

Total G lobal 
Radiation 

Btu/ft2 

828.2 

Total G lobal 
Radiation 
Lang leys 

224.6 
Feb 64. 1  54.0 29 1 099.6 298.3 
Mar 69.5 49.2 59.4 220 47 1 407.5 381 .8 
Apr 78.0 57.7 67.9 40 1 26 1721 .7 467.0 
May 85.0 64.5 74.8 0 302 1 872. 1 507.8 
June 89.8 70.7 80.3 0 459 1 868.5 506.8 
July 90.5 72.6 ,81 .6 0 5 1 5  1 71 5.3 465.3 . 
Aug 90.6 72.3 8 1 .5 0 5 1 1  1 641 .5 
Sept 86.5 68.4 0 374 1 449.4 393.1  
Oct 79.7 58.0 68.9 38 1 58 1 298.7 352.3 
Nov 69.5 47.5 58.5 21 1 1 4  955. 1 259. 1 
Dec . 63.0 42.8 52.9 383 9 759.2 205.9 
Ann 77.3 57.4 67.4 1 683 2576 1 384.7 375.6 

LATITUDE: 30 ° 41 ' N STATION NO. 1 3894 
LONGITUDE: 88 ° 1 5 ' W 
ELEVATION:  67 meters (21 9.8 feet) Mobi le,  Alabama 
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47.5 

1 9  

65 

554 

329 

lnsolat.ion and Temperature Data 

Maximum M inimum Average H eating Cooling Total Global Global KT 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Tem p. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 Index 

Jan 1 4.38 2 .83 8.61 308 7 8531 .0 0.424 
Feb 1 6.33 4.27 1 0.33 232 8 1 1 496.0 0.461 
Mar 1 9.83 7.33 1 3.61 1 66 1 521 4.0 0.489 
Apr 24.88 1 2.00 1 8.44 42 45 1 9621 .0 0.535 
May 28.66 1 6.22 22.44 4 1 31 21 534.0 0.535 
June 31 .77 20.33 26.05 0 231 22384.0 0.538 
Ju ly  32.50 21 .94 27.22 0 275 20893.0 0.511 
Aug 32.61 21.50 27.05 0 270 1 981 2.0 0.520 
Sept 30.27 18.61 24.44 0 1 83 1 6657.0 0.500 
Oct 	 25.55 1 1 .94 1 8.77 51 1 4318.0 0.525 
N ov 1 9.55 5.94 1 2.77 1 70 3 1 0389.0 0.480 
Dec 1 5. 1 6  3.1 6  9.16 284 0 8164.0 0.436 
Ann 24.27 12 . 16  1 8.22 1260 1243 1 5751 .0 0.504 

M aximum M i nimum Average Heating Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. °F Temp. °F Base 65 oF Base 65 ° F  Btu/ft2 Langleys 

Jan 57.9 37. 1 1 3  751 . 7  203.9 
Feb 6 1 .4 39.7 50.6 418 14  1 0 1 3.0 274.8 
Mar 67.7 45.2 56.5 299 34 1 340.6 363;6 
Apr 76.8 53.6 65.2 76 81 1 728.9 469.0 
May 83.6 61 .2 72.4 7 236 1 897.4 514.7 
J u ne 89.2 68.6 78.9 0 4 1 6  1 972.3 535.0 
Ju ly 90.5 71 .5 81 .0 0 495 1 841 .0 499.4 
Aug 90.7 70.7 80.7 0 486 1 745.7 473.5 
Sept 86.5 65.5. 76.0 	 0 1 467.7 398.1 
Oct 78.0 53.5 . 65.8 92 117  1 261 .6 342.2 
Nov 67.2 42.7 55.0 306 5 91 5.4 248.3 
Dec 59.3 37.7 48.5 51 1 0 719.4 1 95.1 
Ann 75.7 53.9 64.8 2268 2237 1 387.9 376.5 

STATION NO. 1 3895 	 LATITUDE: 32 ° 1 8 ' . N  
LONGITUDE: 86 ° 2 4 '  WMontgomery, Alabama ELEVATION: 62 meters (203.4 feet) 

4'" 



 

.ltlsolatlon and·re·mpeta til' e' ;Data 

Maximum Min imum .. Ave age . Heati ng Cool ing 
.Dai ly Dai ly .Monthly . Degree Days . Degree Days 

Temp. oc Temp. oc Temp. oc · · Base 1 8.3 oc Base 18.3 oc 

Jan 
Feb 

0.0 N O  
·o.o N O  

0,.0 N O  
0.0 N O  

0.0 NO 
0.0 N O  

0 N O  0 N O  0 N O0 N O  
M ar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N O  
0.0 N O  
0,0 N O  
o:.o N O  
0.0 N O  
0.0 N O  
o.o.. No 
0.0 N O  
o.o... N O  

'o.o N O  
0.0 N O  

0.0 N O  
.0.0 N O  

O.O . ND 
0:0 NO  
o:o N O  
0:0 N O
O.Q N O  
0.0 N O  
0.0 N O  
o:.o N O  
o:o N O  

0.0 N O  
0.0 N O  
0.0 NO  
0.0 N O  
l):O N O  
,0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
O.Q N O
0.0 N O  

0 N O  ·o N O  
0 N O  0 N O  
0 N O  0 N O  
0 N O  0 N O  
0 N O  0 N O  
0 N O  0 N O  
0 NO 0 NO 

. 0 N O  .Q NO 
.0 N O  . 0 NO 

. 0 N O  0 N O  
. 0 N O  0 NO 

M ximum 
Daily 

Temp. oF 

M inimum 
Dally 

Temp. °F 

Aver,age 
Monthly 

Temp. oF 

Heating Cool ing 
Degree Days Degree Days 
Base 65 °F Base· 65 °F 

Jan 0.0 N O  .0.0 ND 0.0 NO . 0 N O  0 NO 
Feb 0.0 N O  0 .0  NO 0 .0  NO 0 N O  0 N O  
Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 

o.o· N O  
0.0 N O  
o,o N O  
0.0 N O  
Q.O N O
d O N O  
o.o :  No
OJ) N O  
0.0 N O  
0.0. N O  

0 .0  NO 
.0.0 N O  
0.0 N O  
0.0 . N O  
0.0 NO 
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

0 .0  NO 
0.0 N O  
0.0 N O  
0.0 NO 
0.0 NO 
0.0 N O  
0.0 N O  
0.0 N O  
.0.0 N O  
0.0 N O  

0 N O  0 N O  
0 N O  . 0 N O  
0 N O  0 N O  
0 N O  0 N O  
0 N O  0 N O  
0 NO 0 N O  
0 N O  0 N O  
0 N O  0 N O  

.. 0 N O  0 N O
0 N O  0 N O  

Ann 0.0 N O  0.0 N O  0.0 N O  0 N O  o· N O  

Total Global · .Radiation 
kJ/m2 

'2624.0 

4909.0
M
81 30.0 


'11719.0 
'13387.0 
'1341 5.0 
' 12715.0 

.10766.0 

'861 7.0 

5995.0 

;3495.0 

?1 25.0 

81 58.0 


Total Global 

Radiation 


Btu/ft2 

231 .2 
432.6 
716.4 

1032.6 
1 ,179.6 
1 182.0 
1 1 20.4 
948.6 
'159.3 
528.2 
308.0 
187.2 
718.8 

(3 16bal Kr 
Cloudiness 

Index 

0.324 
0.362 
0.371 
0.377 
0.349 
0.322 
0.31 7 
0.3 15  

··o.335 
0.357 
0.356 
0.3 17  
0.339 

Total G lobal 
Radiation 
Langleys 

62.7 
1 1 7.3 

1 94.3 

280.1 

320.0 

320.6 

303.9 


:'257.3 

206.0 

1 43.3 
. 83.5
M
50.8 

1 95.0 

LATITUDE: 5 1  o 53' N STATION NO. 25704 
LONGITUDE: 1 76 °  38' W 
ELEVATION:  5 meters (16.4 feet) Adak, Alaska 
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3.33 

9.33 

Insolation and Temperature Data 

Maximum Min imum Average Heating Cooling Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3  oc kJ/m2 Index 

Jan 
 - 1 .66 0.83 542 0 201 9.0 0.323 

Feb 5.27 - 0. 1 1  2.61 440 0 4253.0 0.365 

Mar 6.50 0.44 3.50 460 0 8138.0 0.403 

Apr 
 2.61 6.00 370 0 1 3046.0 0.437 

May 
 1 3.44 5.88 9.66 268 0 1 671 8.0 0.443 

June 
 1 6. 1 1 8 .94 1 2.55 1 76 3 1 6633.0 0.401 

July 1 7.77 10.88 1 4.33 1 28 4 1 6333.0 0.4 10  
Aug 18. 1 1  1 1 .05 1 4.61 1 1 7  0 1 31 91 .0 0.397 
Sept 1 5.44 8.94 1 2.22 1 83 0 921 8.0 0.381 
Oct 10.94 5.61 8.27 31 1 0 4792.0 0.321 
Nov 6.83 1 .94 4.38 4 18  0 2481 .0 0.3 12  
Dec 4.50 - 0.22 2 . 16  501 0 1 390.0 0.283 
Ann 1 0.61 4.50 7.61 391 8  7 901 8.0 0.396 

Maximum Min imum Average Heating Cool ing Total Global Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. °F Temp. °F Base 65 oF Base 65 °F Btu/ftz Langleys 

Jan 38.0 29.0 33.5 976 0 1 77.9 48.3 
Feb 41 . 5  31 .8 36.7 792 0 374.7 101 .7 
Mar 43.7 32.8 38.3 828 0 7 17. 1  1 94.5 
Apr 48.8 36.7 42.8 666 0 1 1 49.5 31 1 .8 
May 56.2 42.6 49.4 482 0 1473.1 399.6 
June 6 1 .0 48. 1 54.6 31 7 5 1 465.6 397.5 
Ju ly 64.0 51 .6 57.8 230 7 1 439.2 390.4 
Aug 64.6 51 .9 58.3 21 1 0 1 1 62.3 31 5.3 
Sept 59.8 48. 1 54.0 329 0 81 2.2 220.3 
Oct 51 .7 42. 1 46.9 560 0 422.2 1 1 4.5 
Nov 44.3 35.5 39.9 752 0 218.6 59.3 
Dec 40. 1 31 .6 35.9 902 0 1 22.5 33.2 
Ann 5 1 . 1  40. 1 45.7 7052 1 3  794.6 21 5.5 

STAT I O N  NO. 25308 	 LATITUDE: 55 ° 2 '  N 
LONGITUDE: 131  o 34' WAnnette, Alaska ELEVATION: 34 meters (1 1 1 .5  feet) 

6 



Barrow, 

5.55 

5.4 

Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 

Jan - 22.22 
Feb - 24.77 
Mar - 22.55 
Apr - 14 . 16  
May - 4.33 
June 2.83 
Ju ly 6.83 

M inimum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 18.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

- 29.61 - 25.94 1 372 0 0.0 0.000 
- 31 .44 - 28.1 1  1300 0 837.0 0.374 
- 29.88 - 26.22 1 381 0 5567.0 0.534 
- 22.33 - 18.27 1098 0 1 1919.0 0.524 
- 9.99 - 7. 16  790 0 1 2938.0 0.365 
- 1 .72 0.55 533 0 1 7336.0 0.406 

0.55 3.72 452 0 1 6559.0 0.4 1 9  
0 61 3. 1 1  471 0 9712.0 0.346 

- 2.66 - 0.94 578 0 4702.0 0.306 
- 1  1 .99 - 9.27 856. 0 1 426.0 0.279 

Aug 

0,77
Sept 


- 6.55 
Oct 

Nov 
Dec 
Ann 

- 14.77 
- 21 .33 
- 9.55 

- 21 .33 
- 27.83 
- 1 5.66 

- 18.05 
- 24.61 
- 1 2.61 

1 091 
1 331  

1 1258 

0 
0 
0 

41 .0 
0.0 

6753.0 

0.1 28 
0.000 
0.399 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 

Maximum 
Daily 

Temp. oF 

- 8.0 
- 12.6 
- 8,6 

6.5 
24.2 
37. 1  
44.3 
42.0 
33.4 
20.2 

Min imum 
Dai ly 

Temp. oF 

- 21 .3 
-24.6 
- 21 .8 
-8.2 
1 4.0 
28.9 
33.0 
33. 1  
27.2 
1 0.4 

Average 
Monthly 

Temp. oF 

- 1 4.7 
- 18.6 
- 15.2 
- 0.9 
19 .1  
33.0 
38.7 
37.6 
30.3 
1 5.3 

Heating 
Degree Days 

Base 65 oF 

2470 
2340 
2486 
1976 
1 422 
959 
814 
848 

1040 
1 541 

Cool i ng 
Degree Days 
Base 65 °F 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Total G lobal 
Radiation 

Btu/fP 

0.0 
73.8 

490.5 
1050.2 
1 140.0 
1 527.5 
1 459,1 
855.8 
41 4.3 
1 25.7 

Total G lobal 
Radiation 
Langleys 

0.0 
20.0 

1 33.1  
284.9 
309.2 
414.3 
395.8 
232.1 
1 1 2.4 
34. 1 

- 0.5 1 964 0 3.6 1 .0 
Nov 
 - 6.4 

- 12.3 2396 0 0.0 0.0
Dec 
 - 6.4 
 - 18.1 


Ann 1 4.8 3.8 9.3 20264 0 595.0 16 1 .4 

STATION NO. 27502 LATITUDE: 71 o 1 8' N 
LONGITUDE: 1 56 °  47' W 
ELEVATION: 4 meters ( 13. 1  feet) Alaska 
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ka· 

7.77 

54.7 

4.4 

333 
599 

599 

ln$olation and Temperature Data · • • • ·' '•• ;!., 

mum Minimum M_axi
Dai ly 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
pegree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan - 10.94 - 1 8.99 - 14.94 1 031 0 1 099.0 0.351 
Feb - 8.99 - 1 7.49 - 1 3.22 883 0 3594.0 0.442 
Mar - 6.49 - 16.38 - 1  1 .44 923 0 8381 .0 0.497 
Apr 0.38 - 8.72 - 4. 16  675 0 1 3623.0 0.496 
May 
June 

9 . 16  
1 5.66 ' 

- 0. 16  
6. 1 1  

4.50 
1 0.88 

428 
223 

0 
0 

16492.0 
1 7232.0 

0.450 
0.418 

July 1 6.61 8.55 1 2.61 1 77 0 1 4637.0 0.374 

Average 
 Heating 
 Cool ing 
 Total G lobal 
 G lob l KT 


1 1 .27 2 18  0 10441 .0 0.332
Aug 1 4.72 
0 7952.0 0.375
Sept 1 1 .00 3.44 7.22 

0 4203.0 0.367
Oct 2.27 - 4.27 - 0.99 

1 534.0 0.330
Nov - 4.66 - 1 1 .77 - 8.22 796 0 
Dec - 1 1 .49 - 19.1 6  - 1 5.33 1 043 0 553.0 0.276 
Ann 2.27 - 5.94 - 1 .83 7335 0 8312.0 0.409 

Maximum Minimum Average Heating Cool i ng Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F Temp. °F Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 1 2.3 - 2.2 5 . 1  1 856 0 96.8 26.3 
Feb 1 5.8 0.5 8.2 1 589 0 316.7 85.9 
Mar 20.3 2.5 1 1 .4 1 661 0 738.5 200.3 
Apr 32.7 16.3 24.5 12 15  0 1 200.4 325.6 
May 48.5 . 31 . 7  40. 1  770 0 1453.2 394.2 
June 60.2 :43.0 5 1 .6 401 0 1 5 18.4 411 .9 

3 19  0 1 289.7 349.8
July 61 .9 47.4 
392 0 920.0 249.6
Aug 58,5 46 0 52.3 

0 700.7 1 90.1 
Sept 51 .8 38.2 45.0 
370.3 100.5 

1 35.2 36.7 


Oct 36.1 24.3 30.2 1 078 0 

Nov 23.6 10.8 1 7.2 1433 0 

Dec 1 1 .3 . - 2.5 1877 0 48.7 13.2' 


13203 0 732.4 1 98.7 
Ann 36.1 2 1 .3 28.7 

STATIO N  NO. 26615  LATITUDE: 60 ° 47' N 
LONGITUDE: 161  o 48' W 
ELEVATION: 46 meters (150.9 feet) Bethel, 

8 



30.4 

Insolation and Temperature Data 


Maximum Minimum Average Heating 
Daily 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 18.3 oc 

Jan - 20.72 - 29.49 - 25. 1  1 1 346 
Feb - 1 7.22 - 26.94 - 22.1  1 1 1 32 
Mar - 10.61 - 23.33 - 1 6.94 1 093 
Apr 
May 
June 

- 0. 1 6  
1 0.88 
1 9.55 

- 1 2.66 
- 0. 1 6  

7.27 

- 6.38 
5.38 

1 3.44 

741 
40 1 
1 50 

July 
Aug 
Sept 
Oct 

20. 1  1 
1 6.05 
9.00 

- 2.99 

8.61 
6.05 

- 0. 1 6  
- 10.38 

1 4.38 
1 1 .05 
4.44 

- 6.66 

1 28 
225 
416 
775 

Nov - 14.55 - 22.55 - 1 8.55 1 106 
Dec - 20. 1 6  - 28.88 - 24.55 1 329 
Ann - 0.88 - 1  1 .05 - 5.94 8847 

Maximum Min imum Average Heating 
Daily Daily Monthly Degree Days 

Temp. oF Temp. °F Temp. °F Base 65 oF 

Jan - 5.3 - 21 . 1  - 1 3.2 2423 
Feb 1 .0 - 16.5 - 7.8 2038 
Mar 1 2.9 - 1 0.0 1 .5 1 967 
Apr 
May 
June 

3 1 .7 
5 1 .6 
67.2 

9.2 
31 .7  
45. 1 

20.5 
41 . 7  
56.2 

1 334 
722 
270 

July 
Aug 
Sept 
Oct 

68.2 
60.9 
48.2 
26.6 

47.5 
42.9 
3 1 .7  
1 3.3 

57.9 
51 .9 
40.0 
20.0 

230 
405 
749 

1 395 
Nov 5.8 - 8.6 - 1 .4 1 99 1  
Dec - 4.3 - 20.0 - 1 2.2 2392 

Cool ing 

Degree Days 

Base 1 8.3 oc 


0 
0 
0 
0 
0 
3 
6 
0 
0 
0 
0 
0 
9 

Cool ing 

Degree Days 

Base 65 °F 


0 

0 

0 

0 

0 

5 


1 1 
 M
0 

0 

0 

0 

0 


Total G lobal 

Radiation 

kJ/m2 

1 1 4 .0 
1 955.0 
6986.0 

13940.0 
1 9278.0 
21 077.0 
1 7734.0 
1 2201 .0 
7629.0 
286 1 .0 
457.0 

0.0 
8686.0 

Total G lobal 

Radiation 


Btu/fP 

1 0.0 

1 72.3 
6 15.6 

1 228.3 
1 698.7  
1 857.2 
1 562.6 
1 075. 1 
672.2 
252 . 1  
40.3 
0.0 

G lobal Kr 

Cloudiness 


Index 


0.200 
0.432 


. 0.531 

0.563 
0.542 
0.508 
0.457 


. 0.41 5 

0.427 
0.371 
0.281 
0.000 
0.482 

Total G lobal 
Radiation 
Langleys 

2.7 
46.7 

1 67.0 
333.2 
460.8 
503.8 
423.9 
291 .6 
1 82.3 
68.4 
1 0.9 
0.0 

Ann 
 1 2. 1  1 .3 1 5925 1 6  765.4 207.6 


STATION NO.  26533 LATITUDE: 66° 55' N 
LONGITUDE: 1 51 o 31  ' W 

. Bettles, Alaska ELEVATION: 205 meters (672.4 feet) 
9 



7.94 

6.44 

- 7.44 

- 4.9 

39.3 

45.4 

32 . 

337.5 

Insolation and Temperature Data 

Max imum M in imum Average Heati ng Cool ing Total G lobal Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 16.38 - 24.61 - 20.49 1 203 0 521 .0 0.320 
Feb - 1 0.88 - 20.88 - 15.88 958 0 2804.0 0.452 
Mar - 4.77 - 17. 1 6  - 10.94 907 0 8072 0 0.541 
Apr 4.05 - 6.99 - 1 .44 593 0 14 12 1 .0 0.542 

322 0 1 8949.0 0.526
1 3.44 2.38
May 
June 1 42 1 1  20231 .0 0.491
1 9.50 8.38 1 3.94 

J u ly 20.44 1 0.00 1 5.22 1 00 4 1 8315.0 0.471 

1 7.83 7.44 1 2.66 1 78 3 1 3948.0 0.460Aug 
356 0 8703.0 0.447
1 1 .05 1 .77 
Sept 
685 0 3701 .0 0.390
0.05 - 7.66 - 3.77 
Oct 

Nov - 9.94 - 17.94 - 13.94 968 0 1 051 .0 0.354 

Dec - 1 5.99 - 24.1 6  - 20.1 1 1 191 0 1 03.0 0. 1 43
M

- 2.49 7610 1 8  9210.0 0.483 
Ann 2.38 

M aximum M i nimum Average Heating Cool ing Total Global Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. oF  Temp. °F  Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 2.5 - 12.3 2 165 0 45.9 1 2.5 

1 724 0 247.1 67.0
Feb 1 2.4 - 5.6 3.4 

1 2.3 1 633 0 71 1 .3 1 92.9 
Mar 23.4 1 . 1 
1 9.4 29.4 1 067 0 1 244.3 
Apr 
36.3 46.3 580 0 1 669.7 452.9
56.2
May 

June 67.1  47. 1 57. 1 256 20 1 782.6 483.5 

68.8 50.0 59.4 1 80 7 16 13.8 437.7
J u ly 

Aug 64. 1
M 54.8 320 5 1 229.0 333.4 

43.6 641 0 766.9 208.0
51 .9 35.2
Sept 

Oct 32. 1  1 8.2 25.2 1 233 0 326. 1 88.5 

Nov 1 4. 1  - 0.3 6.9 1 742 0 92.6 25.1 

Dec 3.2 - 1 1 .5 - 4.2 2 144 0 9 . 1  2.5 


81 1 .5 220. 1 
Ann 36.3 1 8.6 27.5 1 3698 

STATION NO. 26415  LATITUDE: 64 ° 0 '  N 
LONGITUDE: 1 45 °  44' W

Big Delta , Alaska ELEVATION: 388 meters (1 272.6 feet) 

1 0  



. - 1 .5 
36.3 


Insolation and Temperature Data 


Maximum M i n imum Average H eating Coo l ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 18.99 - 29.77 - 24.38 1 324 0 342.0 0.264 

Feb - 1 2.61 - 25.72 - 1 9. 1 6  1 050 0 2513.0 0.439 

Mar - 4.83 - 20. 1 6  - 1 2.49 955 0 7651 .0 0.530 

Apr 4.66 - 8. 1 6  - 1 .72 601 0 '  13549.0 0.527 

May 1 4.88 2.05 8.50 305 0 18 199.0 0.507 

J u ne 21 .50 · 8.44 1 5.00 1 1 7 1 7  1 9882.0 0.482 

J u ly 22. 1 1 9.77 1 5.94 82 8 1 7506.0 0.451 

Aug 1 8.77 7. 1 6  1 3.00 1 68 3 1 2688.0 0.422 

Sept 1 2.44 1 .33 6.88 343 0 8051 .0 0.423 

Oct 0.83 - 8.38 - 3.77 685 0 332 1 .0 0.370 

N ov - 1 1 .27 - 21 .22 - 16.22 1 036 0 841 .0 0.327 

Dec - 1 8.61 - 28.49 - 23.55 1 298 0 28.0 0.061 

Ann 2.38 - 9.44 - 3.49 7968 28 871 4.0 0.465 


Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. °F Temp. o F  Temp. o F  Base 65 oF Base 65 °F . Btu/fP Langleys 

Jan - 2.2 - 21 .6 - 1 1 .9 2383 . 0 30. 1  8.2 
Feb 9.3 - 14.3 - 2.5 1 890 0 221 .4 60. 1 
Mar 23.3 - 4.3 9.5 1 71 9  0 674.2 1 82.9 
Apr 40.4 1 7.3 28.9 1 082 0 1 193.9 323.8 

. May 58.8 35.7 47.3 549 0 1 603.6 435.0 
J u ne 70.7 47.2 59.0 21 1 31 1 751 .9 475.2 
J u ly 71 .8 49.6 60.7 1 48 1 4  1 542.5 41 8.4 
Aug 65.8 44,9 55.4 302 5 1 1 1 8.0 303.3 
Sept 54.4 34.4 44.4 6 17  0 709.4 1 92.4 
Oct 33.5 1 6.9 25.2 1 233 0 292.6 79.4 
Nov 1 1 .7 - 6.2 2.8 1 865 0 74. 1 20. 1 
Dec 
Ann 

-. 1 9.3 - 1 0.4 2336 0 2.5 0.7 

1 5.0 25.7 1 4342 50 767.8 208.3 


LATITUDE: 64 o 49' N STATION NO. 264 1 1  
LONGITU DE: 1 4J D  52 ' W 
ELEVATION:  1 38 meters (452.6 feet) Fai rbanks,  Alaska 

1 1  



5.44 

1 .9 
3.9 

45.6 

33.5 
35.7 

7.7 

42.1 


Insolation and Temperature Data 

Maximum M in imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 16.72 - 26.88 . - 21 .83 1 245 0 826.0 0.336 
Feb - 9.61 - 21 .61 - 1 5.61 950 0 3250.0 0.445 
Mar - 2. 1 6  - 1 7.33 9 . 72 869 0 8599.0 0.536-

Apr - 7.49 - 0.99 580 0 1 4804.0 0.551 

6.55 365 0 1 8319.0 0.504
May 1 2.83 0.27 

1 8.88 5.77 1 2.33 1 85 5 1 9949.0 0.485
June 
J u ly 20.05 7.55 1 3.83 14 1  0 1 8295.0 0.469 
Aug 1 7.94 5.61 1 1 .77 203 0 1 4202.0 0.459 
Sept 1 2.05 0.83 6.44 356 0 9022.0 OA40 
Oct 2.05 - 7.88 - 2.88 657 0 4426.0 OA1 7  
Nov - 10.1 1 - 18.66 - 1 4.38 981 0 1 320.0 0.337 
Dec - 1 6. 1 1  - 25.05 - 20.61 1 207 0 323.0 0.228 
Ann 2.88 - 8.72 - 2.88 7742 5 9445.0 0.477 

Maximum M in imum Average Heating Cool ing Total G lobal otal G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. oF Temp. °F Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 

- 1 6.4 - 7.3 2241 0 72.8 1 9.7 
Jan 
- 6.9 
 1 71 0  
 0 286.4
1 4.7 
 77.7
Feb 

757.7 
28.1 0.8 1 4.5 1 564 0 
 205.5
Mar 
Apr 41 .8 1 8.5 30.2 1 044 0 1 304.4 353.8 
May 55. 1 32.5 43.8 657 0 1 614.2 437.8 
June 66.0 42.4 54.2 333 9 1 757.8 476.8 

56.9 254 0 1 612.0 
68. 1 
 M 437.3
July 
53.2 365 0 
 1 25 1 .4 
64.3 
 339.4
Aug 
43.6 641 0 795.0
53.7 
 2 15.6 
Sept 

Oct 26.8 1 183 0 390.0 105.8
1 7.8 

- 1 .6 6. 1 1 766 0 1 1 6.3 
1 3.8 
 3 1 .5 
Nov 

Dec 3.0 - 13 . 1  - 5. 1  2 1 73 0 28.5 
Ann 37.2 1 6.3 26.8 1 3936 9 832.2 
 225.7 


STATION NO. 26425 LATITUDE: 62 o 9' N 
LON G ITUDE: 1 45 °  27' WG u l kana,  Al aska ELEVATION:  481 meters (1 577.7 feet) 

1 2  



44.4 
. 34.5 

. l:nsolation and Temperature .Data 


Maximum 

Dai ly 


Temp. oc 


Jan - 2,22 

Feb - 0. 1 1  

Mar 1 .66 

Apr 5.72 

May 1 0. 1 6  

June 1 3;72 

J uly 1 5.61 

Aug 1 5.61 

Sept 1 2.66 

Oct . 6.88 

Nov 1 .38 

Dec - 2.44 

Ann 6.55 


Maximum 

Daily 


Temp. oF 


Jan 28.0 
Feb 31 .8 
Mar 35.0 
Apr 42.3 
May 50.3 
June 56.7 
J uly 60. 1  
Aug 60: 1  
Sept 54.8 

Minimum 

Dai ly 


Temp. oc 


- 9.61 

- 7.83 

- 6.55 

- 2.38 


1 .22 
4.83 
6.94 
7.00 
4.00 


- 0.94 

- 5.66 

- 9.33 

- 1 .55 


Minimum 

Dai ly 


Temp. oF 

1 4.7  
1 7.9 
20.2 
27.7 
34.2 
40.7 
44.5 
44.6 
39.2 

Average 

Monthly 


Temp. oc 


- 5.88 
- 3.94 
- 2.44 

1 .66 
5.72 
9.27 

1 1 .27 
1 1 .33 

8.33 
3.00 


- 2. 1 1 

- 5.88 


2.50 

Average 

Monthly 


Temp. oF 

2 1 .4 
24.9 
27.6 
35.0 
42.3 
48.7 
52.3 
52.4 

' 47.0 

Heating Cool ing Total G lobal G lobal Kr 
. Degree Days Degree Days Radiation Cloudi ness 

Base 1 8.3 oc Base 1 8.3 oc kJ/m2 . I ndex 

751 0 ' 1 380.0 0.371 
623 0 3789.0 0.430 
643 0 . 861 7.0 0.491 
500 0 14167.0 0.506 
391 0 1 7961 .0 0.487 
271 0 1 9867.0 0.482 
2 1 8  0 1 8 1 36.0 0.462 
21 7 0 1 3491 .0 0.424 

. 300 0 8982.0 0.41 1 
475 0 4961 .0 0.409 
613  0 1 990.0 0.377 
751 0 726.0 0.286 

5757 0 9506.0 0.457 

. . H eating Cool ing Total G lobal Total G lobal 
Degree Days Degree Days Radiation Radiation 

Base 65 oF Base 65 °F Btu/fP Langleys . 

1 352 0 1 2 1 .6 33.0 

1 1 21  0 333.9 90.6 

1 1 57 0 759.3 206.0 


900 0 1 248.3 338.6 

704 0 1 582.6 429.3 

488 0 1 750.6 474.8 

392 0 1 598.0 433.5 

391 0 1 1 88.7 322.4 

540 0 791 .4 2 1 4.7  


' 30.3 37.4 855 0 437.1  1 1 8.6 Oct . 
' 21 .8 28.2 1 1 03 0 1 75.3 47.6Nov 

Dec 27.6 1 5.2 2 1 .4 1 352 0 64.0 1 7.4 

Ann 43.8 29.2 36.5 1 0363 0 837.6 227.2 


LATITUDE: 59 ° 38' N STATION NQ. 25507 
LONGITUDE: 1 51 o 30' W 
ELEVATION:  22 meters (72.2 feet) Homer, Alaska 

1  



- 5.49 
- 3.55 

31 .3 
55.4 

36.4 

33.5 

399 

353 

Insolation and Temperature Data 

Maximum M in imum Average Heating Cool ing Total Global Global  Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 18.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 1 .61 - 7.88 - 4.72 7 1 5  0 1 320.0 0.301 
- 2.22 575 0 3205.0 0.334Feb 1 .05 
- 0.05 570 0 6923.0 0.379Mar 3.44 

8.05 - 0.38 3.83 435 0 1 1 870.0 0.4 1 6  Apr 
May 1 3.00 3.44 8.22 313  0 1 4655.0 0.395 

June 1 6.66 6.88 1 1 .77 1 96 0 1 6052.0 0.388 
1 7.55 8.72 13 . 16  1 60 0 1 4508.0 0.368July 
1 6.83 7.88 1 2.38 1 84 0 1 1 1 73.0 0.347Aug 

Sept 1 3.38 5.72 9.55 26.3 0 7250.0 0.322 
0 3636.0 0.282Oct 8.44 2.44 5.44 

2.94 - 2.44 0.27 541 0 1 687.0 0.281Nov 
0 .00 - 5.27 - 2.61 649 0 702.0 0.222Dec 

Ann 8.33 0.83 4.61 5003 0 7748.0 0.363 

Max imum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F  Temp. °F  Base 65 °F Base 65 oF Btu/ft2 Langl eys 

Jan 29. 1  1 7.8 23.5 1 287 0 1 1 6.3 31 .5  
Feb 33.9 22.1 28.0 1 035 0 282.4 76.6 
Mar 38.2 25.6 3 1 .9 1 026 0 61 0.0 1 65.5 

38.9 783 0 1 045.9 283.746.5Apr 
38.2 46.8 563 0 1 29 1 .3 350.3May 

0 1 4 1 4.4 383.7June 62.0 44.4 53.2 
63.6 47.7 55.7 288 0 1 278.4 346.8July 

Aug 62.3 46.2 54.3 331 0 984.5 267.0 
Sept 56.1 42.3 49.2 473 0 638.8 1 73.3 

4 1 .8 718 0 320.4 86.9Oct 47.2 
Nov 37.3 27.6 32.5 974 0 148.6 40.3 

Dec 32.0 22.5 27.3 1 1 68 0 6 1 .9 1 6.8 

Ann 47.0 40.3 9005 0 682.7 1 85.2 

LATITUDE: 58 ° 22' N STATION NO. 25309 
LONGITUDE: 1 34 °  35' W 
ELEVATION : 7 meters (23.0 feet) Juneau, Alaska 

1 4  



39·. 1 

59.7 

39.7 

1 5  

Insolation and Temperature Data 


Maximum M i nimum Average Heating Cool ing Total G lobal G lobal Kr 
Daily 

Temp. oc Dai ly 
Temp. oc Monthly 

Temp. oc Degree Days 
Base 1 8.3 oc Degree Days 

Base 1 8.3 oc Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan - 6. 1  1 - 1 4.61 - 1 0.33 888 0 1 662.0 0.394 
Feb - 4. 1  1 - 1 2.99 - 8.55 752 0 4282.0 0.456 
Mar - 1  .88 - 1  1 .05 - 6.44 768 0 9069.0 0.501 
Apr 3.94 - 4.55 - 0.27 558 0 1 3682.0 0.482 
May 1 0.72 1 .00 5.88 385 0 1 6823.0 0.454 
June 1 5.38 5.38 1 0.38 238 0 1 7483.0 0.423 
July 1 6.94 8.00 1 2.50 1 81 0 1 5702.0 0.399 
Aug 1 6.05 8. 1 6  1 2. 1  1 1 92 0 1 1 864.0 0.369 
Sept 1 2.66 4.27 8.50 295 0 8828.0 0.395 
Oct 4.88 - 3. 1 6  0.88 540 0 5379.0 0.423 
Nov - 1  .66 - 9.38 - 5.49 715  0 231 2.0 0.397 
Dec - 6.88 - 1 5.66 - 1  1 .27 917  0 1 033.0 0.344 
Ann 5.00 - 3.72 0.66 6434 0 9010.0 0.425 

Maximum Minimum Average H eat ing Cool i ng Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Ternp. °F Base 65 OF Base 65 oF Btu/fP Langleys 

Jan 21 .0 5.7 1 3.4 1 598 0 1 46.4 

Feb 24.6 8.6 1 6.6 1 354 0 . 377.3 
 1 02.3 
Mar 28.6 1 2. 1  20.4 1 382 0 799. 1 21 6.8 
Apr 23.8 3 1 .5 1 004 0 1 205.6 327.0 
May 5 1 .3 33.8 42.6 693 0 1 482.3 402.1  
June 4 1 . 7 50.7 428 0 ' 1 540.5 41 7.9 
J u ly 62.5 46.4 54.5 326 0 1 383.6 375.3 
Aug 60.9 46.7 53.8 346 0 1 045.4 283.6 
Sept 54.8 39.7 47.3 531 0 777.9 21 1 .0 
Oct 40.8 26.3 33.6 972 0 474.0 1 28.6 
Nov 29.0 1 5. 1  22.1 1 287 0 203.7 55.3 
Dec 1 9.6 3.8 1 1 .7 1 651 0 9 1 .0 24.7 
Ann 41 .0 25.3 33.2 1 1 581 0 793.9 2 1 5.3 

LATITUDE: 58 ° 41 ' N STATION NO. 25503 
LONG ITUDE: 1 56 °  39 ' W 
ELEVATION: 1 5  meters (49.2 feet) King Sal mon, Alaska 
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34.3 
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Base 65 oF 

337 

373.3 

Insolation and l'emperature· Data 

Maximum M i n imum Average Heating Cool ing Totai .Giobal Global Kr . 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18..3 oc Base 1 8..3 oc kJ/m2 Index 

1 .38. 3. 1 6  - 0.8.8. 596 0 •. 1 694.0 0.358. 
Feb 2 .05 ...":. 2.77 - 0.33 522 0 4039.0 0.405 
Mar 2.72 - 2.66 0.05 '566 0 8.8.74.0 0.476 
Apr 5.33 0. 1 1  2.72 468. 0 1 3707.0 0.476 

Jan 

· 3.61 6.22 375 0 ' 1 561 9.0 0.41 9  May 
7.05 9.8.3 255 0 1 7363.0 o.420 June 1 2.55 

J u ly 1 5.05 9.50 1 2.27 1 8.7 0 1 598.1 .0 0.405 
Aug 1 5.61 9.8.3 1 2.72 1 73 0 1 321 2.0 0.408. 
Sept 1 2.72 7.22 1 0.00 250 0 901 1 .0 0.395 

4 1 8.  0 5552.0 0.41 8.  2 . 1  1Oct 
Nov 3.8.8. - 0.8.3 1 .55 503 0 2344.0 0.369 
Dec · 1 .27 - 3.61 - 1 . 1 6  604 0 1 102.0 0.317 
Ann 7.44 2.22 4.8.3 4922 0 9042.0 0.41 9  

Maximum M i n imum Average Heating Coo l ing Total Global Total Global 
Daily · oai ly Monthly Degree Days . Degree Days Radiation · · .  Radiation · 

· B·ase 65 °F Bto/ft2 Langleys Temp. oF Temp. oF Temp. oF 

Jan 34.5 26.3 30.4 1 073 0 1 49.3 . A0.5 
Feb 35.7 27.0 3 1 .4 940 0 '355.9 96.5 
Mar 36.9 27.2 32. 1  1 0 1 9  0 78.1 .9 21 2 . 1  
Apr 41 .6 32.2 36.9 8.42 0 1 207.8. 327.6 

47.9 38.5 43.2 675 0 1 3'76.3 May 
54.6 49.7 459 0 1529.9 41 5.0 June 

0 1408..2 382.0July 59. 1 49. 1 54. 1 
Aug 60. 1 49.7 54.9 31 1 0 1 1 64.2 31 5.8. 
Sept 54.9 45.0 50.0 450 0 794.0 21 5.4 
Oct 45.6 35.8 40.7 752 0 48.9.2 1 32.7 
Nov 39.0 30.5  34.8 905 0 ' 206.5 56.0 

25.5 29.9 108.7 0 97. 1 26.3Dec 
36.0 40.7 8.860 0 796.7 2 1 6. 1  Ann 

STATION NO. 25501 LATITUDE: 5]0 45 '  N 
LONGITUDE: 1 52 °  20' W

Kodiak, Alaska ELEVATION: 34 meters (1 1  1 .5 feet) 

1 6  
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Insolation and Temperature Data 

Maximum M in imum Average Heating Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 1 5.99 - 23.66 - 1 9.83 1 1 83 0 96.0 0. 1 64 
Feb  1 5.94 - 20.1 6  1 077 0 1 863.0 0.409 
Mar - 1 3.27 - 22.83 - 1 8.05 1 1 28 0 6746.0 0.512  
Apr - 5.38 - 1 5.72 - 1 0.55 866 0 1 3405.0 0.541 
May 3.22 - 4.61 - 0.66 588 0 1 8643.0 0.524 
June 9.77 2.94 6.38 358 0 20845.0 0.502 
Ju ly 1 4.83 8.38 1 1 .61  208 0 1 7345.0 0.447 
Aug 1 3.27 1 0.38 246 0 1 1 852.0 0.403 
Sept 8.05 2.05 5.05 398 0 7358.0 0.4 1 1  
Oct - 1 .83 - 7.49 - 4.66 7 1 2  0 2907.0 0.375 
Nov - 10.33 - 16.66 - 1 3.49 955 0 371 .0 0.225 
Dec - 16.33 - 23.49 - 1 9.94 1 1 86 0 0.0 0.000 
Ann - 2.49 - 9.83 - 6. 16  891 0  0 8453.0 0.468 

Maximum M inimum Average . Heating Cool ing Total Global Total G lobal 
Daily Dal ly Monthly Degree Days Degree Days Radi ation Radiation 

Temp. ° F  Temp. °F Temp. °F Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 3.2  1 0.6 - 3.7 21 29 0 8.5 2.3 
- 1 1 .8 Feb 

Mar 8 .1  - 9.1  - 0.5 2030 0 594.4 1 61 .2 
Apr 22.3 3.7 1 3.0 1 559 0 1 1 81 .2 320.4 
M ay 37.8 23.7 30.8 1058 0 1 642.7 445.6 
June 49.6 37.3 43.5 644 0 1 836.7 498.2 
July 58.7 47.1 52.9 374 0 1 528.3 · 4 1 4.6 

1 939 0 1 64.2 

45.4 50.7 443 0 1044.3 Aug 283.3 
4 1 . 1  7 1 6  0 648.346.5Sept 1 75.9 

Oct 28.7 1 8.5 23.6 1 282 0 256 . 1  69.5 
1 3.4 2.0 1 7 1 9  0 32.7Nov 8.9 

2.6 - 10.3 Dec 2 1 35 0 0.0 0.0 
Ann 27.5 1 4.3 20.9 1 6038 0 744.8 202.0 

LATITUDE: 66 ° 52' N STATION N0: 266 1 6  
LON G ITUDE: 162°  38' W 
ELEVATION: 5 meters ( 1 6.4 feet) Kotzebue, Alaska 
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Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 1 7.49 - 27.88 - 22.72 1 272 0 657.0 0.31 5 
Feb - 1 1 .72 - 23.99 - 1 7.88 1 0 1 4  0 2934.0 0.431 
Mar - 5.55 - 20. 1 6  - 1 2.83 966 0 786 1 .0 0.505 
Apr 3. 1 6  - 9.27 - 3.05 641 0 1 3480.0 0.508 
May 1 2.50 0.88 6.72 360 0 1 6890.0 0.466 
June 1 8.94 1 3. 1 6  1 58 3 1 8007.0 0.437 
Ju ly 1 9.83 9.27 1 4.55 1 2 1  4 1 5658.0 0.402 
Aug 1 6.72 7. 1 6  1 1 .94 1 98 0 1 1 566.0 0.377 
Sept 1 1 .27 1 .77 6.55 353 0 7888.0 0.393 
Oct 0.22 - 7.66 - 3.72 683 0 3598.0 0.356 
Nov - 1 0.61 - 1 9.38 - 1 4.99 1 000 0 1 1 37.0 0.326 
Dec - 1 8.22 - 27.55 - 22.88 1 277 0 221 .0 0.202 
Ann 1 .55 - 9. 1 1 - 3.77 8048 7 8325.0 0.428 

Maximum M i nimum Average Heating Cool ing Total Global Total G lobal 
Daily Daily Monthly Degree Days Degree · Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 0.5 - 1 8.2 - 8.9 2290 0 57.9 1 5.7 
Feb 1 0.9 - 1 1 .2 - 0.2 1 825 0 258.5 70. 1 
Mar 22.0 - 4.3 8.9 1 739 0 692.7  1 87.9 
Apr 37.7 1 5.3 26.5 1 1 54 0 1 1 87.8 322.2 

33.6 44.1  648 0 1 488.2 403.7May 
J une 66. 1 45.2 55.7 284 5 1 586.7 . 430.4 

J u ly 67.7 48.7 58.2 2 1 8  7 1 379.7 374.2 

Aug 62. 1  44.9 356 0 1 0 1 9. 1  276.4 
Sept 52.3 35.2 43.8 635 0 695.0 1 88.5 
Oct 32.4 1 8.2 25.3 1 229 0 31 7.0 86.0 
Nov 1 2.9 - 2.9 5.0 1 800 0 1 00.2 27.2 
Dec - 0.8 - 1 7.6 - 9.2 2299 0 1 9.5 
Ann 34.8 1 5.6 25.2 1 4486 1 3  733.5 1 99.0 

STATION NO. 26510  LATITU DE: 62 ° 58 ' N 
LONGITUDE: 1 55 °  37 ' W 
ELEVATION:  1 03 meters (337.8 feet) McGrath ,  Alaska 

1 8  
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34.4 
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Insolat ion and Te,mperature Data 


Maximum M i n imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Rad iation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 1 0.27 - 1 8.66 - 1 4.44 1016  0 338.0 0.238 
Feb - 1 0.1 6  - 1 9.61 - 1 4.88 930 0 2541 .0 0.430 
Mar - 8.55 - 1 8.83 - 1 3.66 992 0 71 63.0 0.490 
Apr - 2.77 - 1 1 .77 - 7.27 768 0 1 3456.0 0.521 
May 5.22 - 2. 1 6  1 .55 520 0 1 7852.0 0.497 
J une 1 1 .22 3.77 7.50 325 0 1 9898.0 0.483 
J u ly 1 3.22 6.88 1 0.05 '256 0 1 6049.0 0.413 
Aug 1 2.55 6.50 9.55 272 0 1 1 269.0 0.373 
Sept 9.00 2 . 16  5.61 381 0 7641 .0 0.398 

1 .33 - 5.22 - 1.94 628 0 3471 .0 0.378Oct 
Nov - 5.49 - 1 2.72 - 9.1 1 823 0 736.0 0.270 
Dec - 1 1 .27 - 1 9.44 - 1 5.33 1 043 0 33.0 0.059 
Ann 0.33 - 7.44 7958 0 8371 .0 0.444 

Maximum Min imum Average Heat ing Coo l ing Total G lobal Total G lobal 
Daily 

Temp. oF 
Dai ly 

Temp .. oF 
Monthly 

Temp. °F 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fF 

Radiation 
Langleys 

Jan 1 3.5 - 1  .6 6.0 1 829 0 29.8 8. 1 
Feb - 3.3 5.2 1 674 0 223.9 60.7 

7.4 1 786 0 631 .2 1 71 .2 Mar 1 6.6 - 1 .9 
Apr 27.0 1 0.8 1 8.9 1 382 0 1 1 85.7 321 .6 
May 41 .4 28.1 34.8 936 0 1 573.0 426.7 
June 52.2 38.8 45.5 585 0 1 753.3 475.6 
J u ly 55.8 44.4 50.1 461 0 1 4 1 4. 1  383.6 
Aug 54.6 43.7 49.2 490 0 993.0 269.3 
Sept 48.2 35.9 42. 1 686 0 673.3 1 82.6 
Oct 22.6 28.5 1 1 30 0 305.8 83.0 

1 5.6 1 481 0 64.9 1 7.6 Nov 22.1 9.1  
Dec 1 1 .7 - 3.0 4.4 1877 0 2.9 0.8 

Ann 32.6 1 8.6 25.6 1 4324 0 737.6 200.1 


STATION NO. 2661 7 . LATITUD E: 64 ° 30' N 
LONGITUDE: 1 65 °  26' W Nome, Alaska ELEVATION: 7 meters (23.0 feet) 

1 9  
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55.9 

93.4 

Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 
M in imum 

Daily
Temp : oc 

Average 
MonthlyTemp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cooling 
Degree Days 
Base 18.3 oc 

Total Global 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

Index 

Jan - 1 3.38 - 20.44 - 1 6.88 1 091 0 634.0 0.331 
Feb 
Mar 

- 1 0.27 
- 6.99 

- 1  7.99 
- 1 6. 1 1  

- 1 4; 1 1  
- 1  1 .55 

908 
926 

0 
0 

2847.0 
7922.0 

0.432 
0.5 1 7  

Apr 
May 
June 

0.50 
7.61 

14 .44 

- 9.94 
- 1  .61 

4.38 

- 4.72 
3.00 
9.44 

691 
475 
266 

0 
0 
0 

1 4066.0 
1 8531 .0 
1 8532.0 

0:534 
0.513 
0.450 

J uly 
Aug 
Sept 
Oct
Nov 

15.66 
1 3.33 
8.38 

- 0.88 
- 9.05 

. 6.55 
5.05 
0.33 

- 8.05 
- 1 5.72 

1 1  . 1 1  
9.22 
4.38 

- 4.44 
- 1 2.38 

223 
282 
4 1 8  
706 
921 

0 
0 
0 
0 
0 

1 60 1 6.0 
1 1 842.0 

7982.0 
3908.0 
1 2 1 2.0 

0.41 2  
0.387 
0.402 
0.395 
0.367 

· Dec - 1 2.66 - 1 9,66 - 1 6. 1 6  1 069 0 1 87.0 0. 1 96 
Ann 	 0.55 8640.0- 3.61 7982 0 0.447 

Maximum Minimum Average Heating Cooling Total Global Total Global 

Daily Daily Monthly Degree· Days Degree Days Radiation Radiation 


Temp. oF Temp. °F Temp. °F Base 65 oF Base 65 °F Btulft2 Langleys 


Jan 	 7.9 - 4.8 1 .6 1964 0 1 5.2 
Feb 1 3. 5 ·  - 0.4  6.6 1 634 0 250.9 68;0 
Mar 1 9.4 3.0 1 1 .2 1 667 0 698.0 1 89.3 
Apr 32,9 14 . 1  23.5 · 1 244 0 1 239.4 336.2 
May 45.7 29.1 37.4 855 0 1 632.8 442.9 

49.0 479 0 1 632:9 442.9June 58.0 
July 
Aug 

60.2 43.8 52.0 401 0 1 4 1 1 .2 382.8 
56.0 4 1 . 1  48.6 508 0 1 043.4 283.0 

32.6 39.9 752 0 703.3 1 90.8 Sept 47. l 
Oct 	 30.4 1 7,5 24.0 1 271 0 344.3 
Nov 	 1 5.7 9.7 1 658 0 1 06.8 29.0 

2.9 1 924 0 1 6.5 4.5Dec 	 9.2
Ann 33.0 1 8.0 25.5 1 4368 0 761 .3 206.5 

STATION NO. 264 1 4  	 LATITUDE: 63 ° 20 ' N 
LONGITUDE: 1 49 °  8 '  WSummit ,  Alaska ELEVATIO N :  733 meters (2404.2 feet) 
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35.7 
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597 

373 

374 

9533 

.; · Insolation and Temperature Data . . · 

Total G lobal Global Kr Maximum M in imum Average Heat ing Coo l ing 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc · kJ/.m2 I ndex ·· 

J an - 0.44 - 8.27 702 0 1 1 .39.0 0.301 
Feb 1 .66 -'- 6. 1 6  - 2.22 575 0 . 301 2.0 0.339 
Mar 3.27 - 5.22 - 0.94 0 7074.0 0.402 

6.44 - 1 .94 2.27 481 0 .1 1 926.0 0.426Apr 
0 14384.0 0.390May . 1 0.44 2.05 6.27 

June 1 3.55 6. 1 1  9.83 255 0 1 5261 .0 0.370 
J u ly 1 5 . 1 6  8.55 1 1  .88 200 0 1 3702.0 0.349 
Aug 1 5.33 7.83 1 1 .61  208 0 .1 0693.0 0.336 
Sept 1 3.00 5.22 9. 1 1  276 0 720 1 .0 0.329 
Oct 8.50 1 . 1 6  4.83 4 1 8  0 391 2.0 0 320 
Nov 3.44 - 3.22 0. 1 1  546 0 1537.0 0.287 
Dec 0.38 - 6.27 - 2.94 659 0 581.0 0.224 

5296 0 7535.0 0.361Ann 7.55 0.00 

Maximum M in imum Average · Heat ing Cool ing Total. .G lobal Total Global 
Daily Dai ly Monthly . Degree Days Degree Days Radiation R diation 

Temp. oF Temp. oF Temp. o F  . Base 65 OF Base 65 o F  Btu/ft2 Langleys 

Jan 31 .2 1 7. 1  24.2 1 264 0 1 00.4 27.2 
Feb 35.0 20.9 28.0 1 035 0 265.4 72.0 

22.6 30.3 1 075 0 623.3 1 69.1  Mar 
· 43.6 28.5 36. 1 866 0 1 050.8 285.0Apr 

43.3 671 0 1 267.4 343.8 
459 0 1 344.7 364.8 

May 50.8 
J une 56.4 43.0 

59.3 47.4 53.4 360 0 1 207.3 327.5July 
0 942.2 255.6Aug 59.6 46. 1  52.9 

55.4 4 1 .4 48.4 497 0 634.5 1 72. l Sept 
34. 1  40.7 752 0 344.7 93.5Oct 

Nov 38.2 26.2 32.2 983 0 1 35.4 36.7 

Dec 32.7 20.7 26.7 1 1 86 0 51 .2 1 3.9 

Ann 45.6 32.0 38.8 0 ' 663.9 1 80.1  

STATION NO. 25339 LATITUDE: 59 ° 31 ' N 
LONGITUDE: 1 39 °  40' W 
ELEVATION: 9 meters (29.5 feet) . Yakutat, Alask-a 
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77.5 

74.7 
387 

Insola-t ion and Temperature Data 

Max imum M i nimum Average Heating Cool ing Total G lobal G lobal KT 
Dai ly 

Temp.  oc Dai ly 
Temp. oc Monthly 

Temr oc Degree Days 
Base · 1 8.3 oc 

Degree Days 
Base 1 8.3 oc Radiation 

kJ/m2 
Cloudiness 

Index 

Jan 1 8.22 3. 1 1  1 0.66 237 0 1 1 591 .0 0.596 
Feb 20.72 4.88 1 2.83 1 62 7 1 5595.0 0.641 
Mar 23.61 7. 1 1  1 5.38 1 02 1 1  20588.0 0.671 
Apr 
May 
June 

28.66 
33.83 
38.6 1  

1 1 .00 
1 5.33 
1 9.83 

1 9.83 
24.61 
29.22 

33 
0 
0 

78 
1 97 
326 

26725.0 
30375.0 
31 087.0 

0.733 
0.755 
0.745 

J uly 
Aug 
Sept 
Oct 

40.44 
39.00 
36.88 
30.88 

25.27 
24.44 
20.61 
1 3.77 

32.88 
31 .72 
28.77 
22.33 

0 
0 
0 
9 

451 
4 1 5  
313  
1 33 

28219 .0 
26019.0 
22873.0 
1 7892.0 

0.689 
0.686 
0.694 
0.669 

Nov 23.72 7. 1 1  1 5.44 10 1  14  1 3057.0 0.623 
Dec 1 9. 1  1 3.61 1 1 .38 2 15  0 1 0577.0 0.587 
Ann 29.50 1 3.00 21 .27 862 1 948 2 12 16.0 0.686 

Maximum Min imum Average Heating Cool ing Total Glob.al Total Global 
Dai ly 

Temp. oF 
Dai ly' 

Temp. oF 
Monthly 

Temp. o F 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF 

Radiat ion 
Btu/ff2 

Radiat ion 
Langleys 

Jan 64.8 37.6 51 .2 427 0 1 02 1 .3 277.0 
Feb 69.3 40.8 55. 1 292 1 3  1 374. 1  372.7 
Mar 74.5 44.8 59.7 1 84 20 1 814 . 1  492. 1  
Apr 
May 
J une 

83.6 
92.9 

10 1  .5 

5 1 .8 
59.6 
67.7 

67.7 
76.3 
84.6 

59 
0 
0 

1 40 
355 
587 

2354.8 
2676.5 
2739.2 

638.8 
726.0 
743.0 

91 .2 0 8 12  2486.5
1 04.8 
 674.5 
J u ly 
89. 1  0 747 2292.6
1 02.2 
 76.0 
 621 .9 
Aug 

98.4 69. 1 83.8 0 563 201 5.4 546.7
Sept 
87.6 56.8 72.2 1 6  239 1 576.5 427.6
Oct 

66.4 

44.8 59.8 1 82 25 1 1 50.5 3 12. 1  
Nov 

Dec 
1 552 


52.5 
 932.0
38.5 
 0 
 252.8 

1 869.4 
85. 1 55.4 
 70.3 
 3506 
 507. 1  
Ann 

SOLMET STATION NO. 231 83 LATITUDE: 33 ° 26 ' N 
LONGITUDE: 1 12 °  1 '  W 
ELEVATION: 339 meters (1 1 1 1 .9 feet)Phoen ix, Arizona 
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75.5 

4455 

73.0 


Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  2.83 480 0 1 1 533.0 0.61 7 
Feb 0.0 N O  0.0 N O  4.72 381 0 1 5 1 49.0 0.640 
Mar 0.0 N O  0.0 N O  6.83 356 0 201 68.0 0.668 
Apr 0.0 N O  0.0 N O  1 1 . 1 1  21 8 0 25820.0 0.7 1 3  
May 0.0 N O  0.0 N O  1 5.77 9 1  1 2  29837.0 0.742 · 
June 0.0 N O  0.0 N O  20.61 1 8  86 31 345.0 0.750 
J u ly 0.0 N O  0.0 N O  24. 1 6  0 1 81 26209.0 0.640 
Aug 0.0 N O  0.0 N O  22.77 0 1 37 23739.0 0.628 
Sept 0.0 N O  0.0 -N O  20.05 1 2  64 221 82.0 0.681 
Oct 0.0 N O  0.0 N O  1 4.00 1 4 1  7 1 751 2.0 0.670 
N ov 0.0 N O  0.0 N O  7.66 320 0 1 2938.0 0.639 
Dec 0.0 N O  0.0 N O  3.66 454 0 1 0518.0 0.609 
Ann 0.0 N O  0.0 N O  1 2.83 2475 490 20579.0 0.674 

Maximum M in imum Average Heating Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 0.0 N O  0.0 N O  37.1 864 0 10 16.2 275.7 
Feb 0.0 N O  0.0 N O  40.5 686 0 1 334.8 362.1  
Mar 0.0 N O  0.0 N O  44.3 641 0 1 777.1 482.0 
Apr 0.0 N O  0.0 N O  52.0 392 0 2275.1 6 17. 1  
May 0.0 N O  0.0 N O  60.4 1 64 22 2629 . 1  7 13 . 1  
June 0.0 N O  0.0 N O  69. 1 32 1 55 2761 .9  749.2 

0 326 2309.4 626.4
J u ly 0.0 N O  0.0 N O  
0 247 2091 .7  567.4
Aug 0.0 N O  0.0 N O  

0.0 N O  0.0 N O  68. 1  22 1 1 5 1 954.5 530.2 Sept 
Oct 0.0 N D  0.0 N D  57.2 254 1 3  1 543.1 41 8.6 
Nov 0.0 N D  0.0 N D  45.8 576 0 1 1 40.0 309.2 

Dec 0.0 N O  0.0 N O  38.6 8 1 7  0 926.8 251 .4 


882 1 81 3.3 491 .9 
Ann 0.0 N O  0.0 N D  55. 1 

STATION NO. 231 84 LATITUD E: 34 o 39' N 
LO N G ITUDE: 1 1 2 °  26 ' W 
ELEVATION:  1 531 meters (5021 .7 feet) Prescott , Arizona 
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Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global G lobal KT 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp.  oc Temp .  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 7.50 3.44 1 0.50 245 0 12473.0 0.6 16  
Feb 1 9.44 4.38 1 1 .94 1 85 6 1 6252.0 0.649 

· Mar 21 .94 6.44 1 4.22 1 35 7 21 1 58.0 0.678 

1 51 

26818.0 0.730 

30318.0 
 0.753


Apr 27.05 1 0. 1 6  1 8.61 
32.00 14 . 1 6  23. 1 1 
 0
May 
36.61 1 9.00 27.83 0 285 30978.0 0.745
J une 

Ju ly 36.83 23.44 30. 1 6  0 366 26569.0 0.650 
Aug 35. 1 6  22.38 28.77 0 323 24774.0 0.650 
Sept 33.94 1 9.50 26.72 0 251 !2457.0 0.673 
Oct 28.77 1 3.55 2 1 . 1 6  1 6  1 03 1 81 80.0 0.665 
Nov 22.33 7. 1 1  1 4.72 1 22 1 4  1 371 4.0 0.631 
Dec 1 8.22 
 1 1 . 1 1 
 223 0 1 1301 .0 0.600 


1 9.88 973 ' 1 563 21 249.0 0.679
Ann 27.50 1 2.27 

Maximum M i n imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. °F Temp. °F Temp. °F  Base 65 oF Base 65 °F  Btu/ft2 Langleys 

Jan 63.5 38.2 50.9 441 0 1 099.0 298.1 
Feb 67.0 
Mar 71 .5 43.6 

53.5 333 1 1  1 432.0 388.4 

57.6 243 1 3  1 864.3 505.7 


272 

2363.0
Apr 80.7 50.3 65.5 8 1  
 641 .0 

2671 .4 
89.6 57.5 73.6 
 0 
 724.6
May 

97.9 66.2 82. 1  0 5 13  2729.6 740.4
June 
98.3 74.2 86.3 0 659 234 1 . 1  635.0
Ju ly 

83.8 0 581 2 182.9 592.1  

80. 1  0 452 1 978.8 536.7


Aug 
Sept 93.1 67. 1 

83.8 56.4 70.1 29 1 85 1 601 .9 434.5
Oct 
Nov 72.2 44.8 58.5 220 25 1 208.4 327.8 
Dec 64.8 39. 1 52.0 401 0 995.8 270.1 
Ann 8 1 .5 54. 1 67.8 1 75 1  281 3  1872.3 507.9 

STATION NO. 231 60 LATITUDE: 32 ° 7' N 
LONGITUDE: 1 10 °  56' W 
ELEVATION: 779 meters (2555. 1 feet)Tucson, Arizona 
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53.3 

53.7 

53.7 

537 

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Minimum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiation 

kJ/m2 
Cloudi ness 

Index 

Global Kr 

Jan 7.55 - 6.88 0.33 557 0 1 1 1 74.0 0.605 
Feb 1 1 .83 - 3.99 3.94 402 0 1 5060.0 0.641 
Mar 1 5.66 - 1  .44 7. 1 1  347 0 20201 .0 0.673 
Apr 
May 
J une 

2 1 . 1 6  
26.61 
32.1  1 

2.94 
7.50 

1 2.05 

1 2.05 
1 7.05 
22. 1  1 

1 93 
68 

7 

5 
28 

1 2 1  

2591 3.0 
29446.0 
30774.0 

0.7 1 7  
0.732 
0.736 

July 
Aug 
Sept 
Oct 
Nov 

34.22 
32.55 
29.66 
22.88 
14.55 

1 7. 1 6  
1 6.38 
11 .94 

5. 1 6  
- 2. 1 1  

25.72 
24.50 
20.83 
1 4.05 

6.22 

0 
0 

1 0  
1 40 
363 

228 
191  

85 
7 
0 

26635.0 
24293.0 
21 879.0 
1 71 69.0 
1 2703.0 

0.650 
0.643 
0.674 
0.661 
0.634 

0 1 0 1 50.0 0.595Dec 8 . 16  - 6. 1 6  1 .00 
Ann 21 .44 4.38 1 2.94 2629 668 20450.0 0.673 

Maximum Min imum Average Heating Cool ing Total G lobal Total Global 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. oF Temp. oF Base 65 oF Base 65 °F  Btu/fP Langleys 

Jan 45.6 1 9.6 32.6 1 003 0 984.6 267.1  
Feb 24.8 39. 1 724 0 1 327.0 359.9 
Mar 60.2 29.4 44.8 625 0 1 780.0 482.8 

347 9 2283.3 61 9.3 Apr 70.1 37.3 
79.9 45.5 62.7 1 22 50 2594.6 703.8May 

7 1 .8 1 3  2 1 8  271 1 .6 735.5June 89.8 
Ju ly 93.6 62.9 78.3 0 4 1 0  2346.9 636.6 
Aug 90.6 61 .5 76. 1 0 344 2 1 40.6 580.6 

85.4 53.5 69.5 1 8  1 53 1 927.8 522.9Sept 
Oct 73.2 41 .3 57.3 252 1 3  1 51 2.8 41 0.4 

58.2 28.2 43.2 653 0 1 1 1 9.3 303.6Nov 
46.7 20.9 33.8 967 0 894.4 242.6Dec 
70.6 39.9 55.3 4732 1 202 1 80 1 .9 488.8Ann 

STATION NO. 231 94 LATITUDE: 35 o 1 '  N 
LONGITUDE: 1 1 0 °  44' W 
ELEVATION: 1 488 meters (4880.6 feet) Winslow, Arizona 
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35 

G lobal Kr 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 9.66 6.27 1 3.00 1 71 5 1 2440.0 0.625 
Feb 22.55 7.83 1 5.22 1 06 20 1 6379.0 0.662 

2 1 781 .0 
1 7.72 53 
 0.703 
Mar 25.33 1 0. 1 1  
27383.0
1 3  
 0.748 
1 1 6 
Apr 29.77 1 3.72 21 .77 

34. 1 1 1 7.72 25.94 0 236 30963.0 0.769 
May 
38.22 21 .55 29.88 0 346 31 935.0 0.767 
June 

0 
 27843.0 
 0.681
J u ly 41 . 1 1  27.44 34.27 
26435.0
0 478 
 0.695
40.22 27.33 33.77
Aug 

37.94 23.27 30.61 0 368 23277.0 0.701
Sept 
32. 1 1 1 6.66 24.38 2 1 90 1 841 7.0 0.680
Oct 

3 

13786.0 
1 7.50 60 
 0.644
Nov 24.72 10.27 
1 1 350.0 
1 3.50 1 53 
 0.6 13  
Dec 20. 1 1  6.88 

Ann 30.50 1 5.77 23. 1 6  561 · 2330 21 832.0 0.701 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF Temp. oF Tem p. oF Base 65 oF Base 65 oF Btu/fP Langleys 

59.4 

308 
 9 
 1 096. 1 
67.4 
 43.3 
 297.3
Jan 
19 1  36 1 443.2 
72.6 46. 1 
M 391 .5 
Feb 

Mar 77.6 50.2 63.9 95 63 1 91 9.2 520.6 

Apr 85.6 56.7 7 1 .2 23 209 2412.8 654.5 


63.9 78.7 0 425 2728.3 740.0
May 
J u ne 1 00.8 70.8 85.8 0 623 281 3.9 763.3 

1 06.0 8 1 .4 
 0 889 2453.4 665.5
J u ly 
104.4 81 .2 92.8 0 860 2329.3 631 .8 
Aug 
1 00.3 73.9 87. 1 0 662 2051 .0 556.3
Sept 
89.8 
 62.0 
 4 
 342 
 1 622.8 
 440.2
Oct 

1 2 14.7 
76.5 50.5 63.5 1 08 63 
 329.5 
N ov 

60.4 

56.3 275 5 1 000. 1  
68.2 
 271 .3 
Dec 
73.7 10 10  4194 1 923.7 
86.9 
 521 .8 
Ann 

STATION NO. 231 95 LATITUDE: 32 ° 40' N 
LONG ITUDE: 1 1 4 °  36 ' W 
ELEVATION: 63 meters (206.6 feet)Yu m a ,  Arizona 
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Insolation and Temperature Data 

Maximum M i n i mum AveragE Heat ing Coo l ing Total Global 
·Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

G lobal Kr 

Jan 9.94 - 2.22 3.88 0 8440.0 0.462 
Feb 1 2.55 0.00 6.27 337 0 1 1 337.0 0.486 

Mar 1 6.72 3.61 1 0. 1 (3 261 8 1 4886.0 0.498 

Apr 23.44 1 0. 1 1 1 6.77 26 1 8339.0 0.508 
May 27.38 1 4.88 2 1 . 1 6  9 97 21 700.0 0.540 
June 31 .66 1 9.44 25.55 0 2 1 6  2371 3.0 0.567 
July 34.33 21 .38 27.88 0 296 23439.0 0.572 
Aug 34. 1 6  20.72 27.44 0 282 21307.0 0.565 
Sept 30. 1 6  1 6.50 23.33 0 1 52 1 7040.0 0.526 
Oct 24.72 9.94 1 7.33 1 3627.0 0.528 
Nov 1 7.05 1 0.22 243 0 9663.0 0.487 
Dec 1 1 .22 - 0.66 5.27 405 0 7735.0 0.459 
Ann 22.77 9.77 1 6.27 1 853 1 1 23 1 5935.0 0.526 

M ax imum M in imum Average Heat ing Coo l ing Total Global Total Global 
Daily Daily Monthly Degree Days Degree Days Rad iation Radiation 

Temp. oF Temp. oF Temp. °F Base 65 oF Base 65 o F  Btu/ft2 Langleys 

Jan 49.9 28.0 39.0 805 0 743.7 201 .7 
Feb 54.6 32.0 43.3 607 0 998.9 271 .0 
Mar 62. 1  38.5 50.3 470 1 4  131 1 .7 355.8 
Apr 74.2 50.2 62.2 131  1 61 5.9 438.3 
May 81 .3 . 58.8 70. 1 16  1 75 1912 . 1  51 8.7 

June 89.0 67.0 78.0 0 389 2089.4 566.8 

J u ly 93.8 70.5 82. 2 0 . 2065.3 560.2 
Aug 93.5 69.3 8 1 .4 0 508 1 877.4 509.3 
Sept 86.3 61 .7  74.0 0 274 1501 .5 407.3 
Oct 76:5 49.9 63.2 1 35 1 200.7 325.7 
Nov 62.7 38.0 50.4 437 0 851 .4 231 .0 
Dec 52.2 30.8 4 1 .5 729 0 681 .6 1 84.9 
Ann 73.0 49.6 6 1 .3 3335 2021 1 404. 1 380.9 

LATITUD E: 35 o 20' N STATION NO. 1 3964 
LON GITUDE: 94 o 22 ' W 
ELEVATION:  1 41 meters (462.5 feet) Fort Smith, Arkansas 
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1Jl$.olation and Temp.er:ature Data.' ' ... . , ., : ' : ,,. .  :. , : . . ;' 

Maximum M i n imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc · Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0 8299.0 0.445Jan 1 0.05 - 1 .72 4 . 16  
0 1 1 381 .0 0.482Feb 1 2.1 1 - 0.05 6.05 

Mar 1 6.55 3.72 1 0. 1 6  261 7 1 4898.0 0.494 
Apr 23.05 , 9,94 1 6.50 22 1 8280.0 0.505. 

2 1895.0 0.544May 27.44 1 4'.50 21 .00 1 1  
23907.0 0.572J une 3.1 .83 1 9.3:3 25.61 0 218  

J u ly ' 33.66 2 1 . 1 6  27.44 0 82 23064.0 0.563 

· Aug 33.66 2P.33 27.00 0 268 2 1 11 5.0 0.559 


Sept 29.88 1 6.00 22.94 2 1 41 1 7228.0 0.529 

9.27 1 3940.0 0.53416.88

'Oct 24.44 
Nov 1 6.88 3.38 1 0. 1 6  245 0 961 5.0 0.476 
Dec 1 1  . 1 6  -.0:49 5.33 402 0 7646.0 0.444 
Ann 22.55 9.61 16. 1 1  1 863 1 069 1 5939.0 0.523 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total Global 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Tem p. oF Temp. °F Temp. °F Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 50.1 28.9 39.5 790 0 731 .3 1 98.4 
Feb 53.8 .31 .9 42.9 6 1 7  0 1 002.8 272.0 
Mar 61 .8 38.7 50.3 470 1 3  131 2.7 356.1 
Apr 73.5 49.9 6 1 .7 1 39 40 1 61 0.7 436.9 
May 81 .4 58. 1  69.8 20 1 67 1 929.3 523.3 
J une 89.3 66.8 78. 1 0 392 2 1 06.5 571 .4 
J u ly 92.6 10.1  8 1 .4 0 508 2032.3 551 .3 
Aug 92.6 68.6 80.6 0 482 1 860.5 504.7 
Sept 85.8 60.8 73.3 4 254 1 51 8.0 4 1 1 .8 
Oct 76.0 48.7 62.4 1 42 63 1 228.3 333.2 
Nov 62.4 38.1  50.3 441 0 847.2 229.8 
Dec 52. 1 31 . 1  4 1 .6 724 0 673.7 1 82.7 
Ann 
 72.6 6 1 .0 3353 1 924 1 404.4 381 .0 

STATION NO. 1 3963 LATITU DE: 34 o 44 ' N 
LON GITUDE: 92 ° 1 4 '  W 
ELEVATION: 81 meters (265.7 feet) Rock, Arkansas 
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. Insolation and Temperature Data 


M aximum Min imum Average Heating Cool ing Total Global G lobal Kr 
Daily 

Temp. oc 
· Daily 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 18.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 
Feb 

0.0 N D  
0.0 N O  

0.0 N D  
0.0 NO 

0.0 N O  
0.0 N D  

0 N D  
0 N O  

0 N D  
0 N D  

600 1 .0 
8998.0 

0.405 
0.447 

Mar 0.0 N D 0.0 N D  0.0 N D  0 N O  0 N O  1 2856.0 0.469 
Apr 0.0 N O  0.0 N D  0.0 N D  0 N O  0 N O  1 8006.0 0.519 
May 0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  2091 2.0 0.525 
June 0.0 NO 0.0 ND 0.0 N O  0 N O  0 N O  22263.0 0.530 
J uly 0.0 N D  0:0 NO 0.0 N D  0 N O  0 N O  2051 6.0 0.501 
Aug 
Sept 

0.0 N O  
0.0 NO 

0 .0 ND 
O.O N D  

0.0 N D  
0.0 N O 

0 N D  
0 N.O 

0 N O  
0 N D  

1 7923.0 
1 5233.0 

0.487 
0.502 

Oct 0.0 N O  0.0 ND 0.0 N O  0 N O  0 N O  1 061 8.0 0.463 
Nov 0.0 N O  0.0 NO 0.0 N D  0 N D  0 N O  6727.0 0.408 
Dec 0.0 N O  0.0 N D  0.0 N O  0 N D  0 ND 5329.0 0.400 
Ann 0.0 N D  0.0 N D  0.0 N O  0 N O  0 N D  1 3782.0 0.486 

Jan 

M aximum 
Daily

Temp. oF 

0.0 N O  

M in imum 
Daily 

Temp. °F 

0.0 NO 

Average 
Monthly 

Temp.  ° F  

0.0 N O  

H eating 
Degree Days 

Base 65 oF 

0 N O  

Cooling 
Degree Days 
Base 65 °F 

0 N O  

Total Global 
Radiation 

Btu/ftz 

528.8 

· Total Global 
Radiation 
Langleys 

1 43.4 
Feb 0.0 N O  0.0 N O  0.0 NO 0 N O  0 N O  792.9 2 1 5. 1  
Mar 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N O  1 1 32.8 307.3 
Apr 0.0 N O  0.0 N O  0.0 N D  0 NO 0 N O  1 586.6 430.4 
May 0.0 N O  0.0 N O  O.O N D  0 N D  0 N O  1 842.6 499.8 
June 
July 

0.0 N O  
0.0 N D  

0.0 N D  
0.0 N D  

0.0 N D  
0.0 N O  

0 N D  
0 N D  

0
0 

N O  
N D  

1 961 .7 
1 807.7 

532. 1  
490.4 

Aug 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N D  1 579.3 428.4 
Sept 
Oct 

0.0 N O  
0.0 N D  

0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  

0 N D  
0 N D  

0 
0 

N D  
N D  

1 342.2 
935.6 

364.1 
253.8 

N ov 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  592.7  160.8 
Dec 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  469.6 1 27.4 
Ann 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 2 1 4.4 329.4 

LATITUDE: 40 ° 59' N STATION NO. 24283 
LONGITUDE: 1 24 °  6 '  W 
ELEVATION:  69 meters (226.3 feet) Arcata,  Ca l i forn ia  
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· Insolation and Temperature oata 

Maximum M inimum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3 oc kJ/m2 Index 

0 8698.0 0.477Jan 	 14. 1 6  3.00 8.61 301 
1 2505.0 0.538Feb 	 17.38 5.22 1 1 .33 1 96 0 
1 8099.0 0.606Mar 	 20.33 6.94 1 3.66 1 47 3 
23773.0 0.659Apr 	 24.1 6  9.94 1 7.05 
28476.0 0.70928.66 1 3.33 2 1 .00 1 2May 

June 0 201 31 202.0 0.74633.05 1 6.83 24.94 
Ju ly 37.27 20.38 28.83 	 0 325 30455.0 0.743 

0 286 27472.0 0.729Aug 35.83 1 9.22 27.55 
22605.0 0.699Sept 32.83 1 6.72 24.77 0 1 93 

30 63 1 6550.0 0.642Oct 26.94 1 1 .83 1 9.38 
1 0694.0 0.540Nov 	 1 9.88 6.77 1 3.33 1 53 3 

Dec 	 1 4. 1 1 8.83 294 0 7688.0 0.458 
1 8.27 1 2 1 3  1 2 1 0  1 9851 .0 0.656Ann 	 25.38 1 1 . 1 6  

. Maximum 
Dai ly 

Temp. oF 

Jan 57.5 
Feb 63.3 
Mar 68.6 
Apr 75.5 
May 83.6 
June 9 1 .5 
July 99.1 
Aug 96.5 
Sept 91 . 1  

M inimum 

Daily 


Temp. oF 

37.4 
4 1 .4 
44.5 
49.9 
56.0 
62.3 
68.7 
66.6 
62.1 

Average 

Monthly 


Temp. °F 


47.5 
52.4 
56.6 
62.7 
69.8 
76.9 
83.9 
81 .6 
76.6 

Heating 

Degree Days 


Base 65 OF 


542 
353 
265 
1 39 

22 
0 
0 
0 
0 

Cool ing 

Degree Days 

Base 65 °F 


0 
0 
5 

70 
1 71 
362 
585 
51 5 
347 

Total G lobal 

Radiation 


Btu/ft2 


766.4 
1 1 01 .9 
1 594.8 
2094.7 
2509.1 
2749.3 
2683.5 
2420.7 
1 991 .8 

Total G lobal 

Radiation 

Langleys 


207.9 
298.9 
432.6 
568.2 
680.6 
745.8 
727.9 
656.6 
540.3 

1 1 3  1 458.3 395.6Oct 	 80:5 53.3 66.9 
N ov · 67.8 44.2 56.0 275 5 942.3 255.6 

38.4 529 0 677.4 1 83.8 Dec 
2183 21 78 1 749.2 474.552.1 64.9Ann 

LATITUDE: 35 o 25 ' N 
LON G ITUDE: 1 1 9 °  3 '  W Bakersfield,  Cali forn ia  ELEVATION:  1 50 meters (492.0 feet) 

STATION NO. 231 55 
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Insolation and Temperature Data 


Maximum Minimum Average Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 0321 .0 0.571 
Feb 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 3953.0 0.604 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 9689.0 0.662 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  25348.0 0.704 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  28923.0 0.720 
June 0 .0 N O  0.0 N O  0.0 N O  0 N O  0 N O  3 1  1 73.0 0.745 
J u ly 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  29646.0 0.723 
Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  29688.0 0.788 
Sept 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22468.0 0.697 
Oct 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1-671 2.0 0.652 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 1 731 .0 0.597 
Dec 0.0 N O  0.0 N O  0 .0 N O  0 N O  0 N O  9542.0 0 .574 
Ann 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  . 20766.0 0.688 

Maximum Min imum Average H eating Cool ing Total G lobal Total G lobal 
Daily 

Temp. °F  
Dai ly 

Temp. °F 
Monthly 

Tem p. o F  
Degree Days 

Base 65 OF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fP 

Radiation 
Langleys 

Jan 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  909.4 246.7  
Feb 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 229.5 333.5 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 734.9 470.6 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2233.5 605.8 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  254R5 691 .3 
June 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2746.8 745. 1 
Ju ly  0 .0  ND 0.0 N D  0.0 N O  0 N O  0 N O  261 2.2 708.6 
Aug 0 .0 N O  0.0 N D  0.0 N D  0 N O  0 N O  261 5.9 709.6 
Sept 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N O  1 979.7 537.0 
Oct 0.0 N O  0.0 ND 0.0 N D  0 N D  0 N D  1 472.6 399.4 
Nov 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N D  1 033.7 280.4 
Dec 0.0 N O  0.0 N D  0.0 N O  0 N O  0 N D  840.8 228.1 
Ann 0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1 829.8 496.3 

LATITUD E: 35 ° 41 ' N STATION NO. 931 04 
LONGITUDE: 1 1 7 °  41 ' W 
ELEVATION:  681 meters (2233.7 feet) China Lake, Ca.l i fo n ia  
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Insolation and Temperature Data 


Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 0.0 N D  0.0 N D  8.50 305 0 1 0875.0 0.586 
Feb 0.0 N D  0.0 N D  1 1  . 1 1  206 3 1 4535.0 0.61 7 
Mar 0.0 N D  0.0 N D  1 3.72 1 50 7 201 1 4.0 0.668 
Apr 0.0 N D  0.0 N D  1 7.94 65 53 25809.0 0.713  
May 0.0 N D  0.0 N D  22.38 7 1 33 29407.0 0.731 
June 0 .0 ND 0.0 N D  26.72 0 251 31 394.0 0.751 
Ju ly 0.0 N D  0.0 N D  30.72 0 383 29546.0 0.721 
Aug 0.0 N D  0.0 N D  29.72 0 353 27040.0 0.7 1 6  
Sept 0.0 N D  0.0 N D  26.22 0 236 22788.0 0.701 
Oct 0.0 N D  0.0 N D  20.05 31 85 1 7201 .0 0.661 
Nov 0.0 N D  0.0 N D  1 3.05 1 64 6 1 231 5.0 0.6 1 2  
Dec 0.0 N D  0.0 N D  8.88 292 0 9942.0 0.580 
Ann 0.0 N D  0.0 N D  1 9. 1 1  1 223 1 5 1 6  2091 4.0 0.687 

Maximum M i n imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp.  oF 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fF 

Radiation 
Langleys 

Jan 0.0 ND 0.0 ND 0 958.2 259.9 
Feb 0.0 N D  0.0 N D  52.0 371 5 1 280.7 347.4 
Mar 0.0 N D  0.0 N D  56.7 270 1 772.3 480.7 
Apr 0.0 N D  0.0 N D  64.3 1 1 7  2274.1  61 6.9 
May 0.0 N D  0.0 N D  72.3 239 2591 .2 702.9 
June 0.0 N D  0.0 N D  80. 1  0 452 2766.3 750.3 
J u ly 0.0 N D  0.0 N D  87.3 0 689 2603.4 706.2 
Aug 0.0 N D  0.0 N D  85.5 0 635 2382.6 646.3 
Sept 0.0 N D  0.0 N D  79.2 0 425 2007.9 544.7 
Oct 0.0 N D  0.0 N D  68. 1  56 1 53 1 5 1 5.6 41 1 . 1  
Nov 0.0 N D  0.0 N D  55.5 295 1 1  1 085. 1 294.3 
Dec 0.0 N D  0.0 N D  48.0 526 0 876.0 237.6
Ann 0.0 N D  0.0 N D  66.4 2201 2729 1 842.8 499.9 

STATION NO.  231 61 LATITUDE: 34 o 52' N 
LO NGITUDE: 1 1 6 °  47' WDaggett , Cal i forn ia  ELEVATION:  588 meters (1 928.6 feet) 
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Insolation and Temperature Data 


Maximum . M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 0747.0 0.557 
Feb O.Q N D  0.0 N D  0.0 N D  0 N D  0 N D  1 4027.0 0.579. 
Mar 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 8274.0 0.598 
Apr 0.0 N D  0.0 N D  0.0 N D  0 N D  0 ND 21 886.0 0.601 
May 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  23495.0 0.584 
June 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  24901 .0 0.597 
Ju ly  0 .0  ND 0.0 N D  0.0 N D  0 N D  0 N O  26822.0 0.655 
Aug 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N O  24457.0 0.645 
Sept 0.0 N D  0.0 N D  0.0 N D  0 N O  0 N D  1 971 6.0 0.599 
Oct 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N D  15399.0 0.579 
Nov 0.0 N D  0.0 N O  0.0 N O  0 N D  0 N O  1 1 648.0 0.559 
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  9865.0 0.552 
Ann 0.0 N D  0.0 N O  0.0 N O  0 N O  0 N O  1 8436.0 0.598 

Max imum M in imum Average Heating Cool ing Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Rad iation Radiation 

Temp. o F  Temp. oF Temp. ° F  Base 65 oF 1 Base 65 °F Btu/fF Langleys 

Jan 0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  947.0 256.9 
Feb 0.0 N D  0.0 N D  0.0 N O  0 N D  0 N O  1 236.0 335.3 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 6 1 0.2 436.8 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 928.5 523;1 
May 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N O  2070.2 561 .6 
June 0.0 N D  0.0 N D  0.0 N O  0 N D  0 N D  2194.1 595.2 
Ju ly 0 .0 N O  0.0 N D  0.0 N O  0 N D  0 N O  2363.4 641 . 1  
Aug 0.0 N D  0.0 N O  0.0 N O  0 ND 0 N D  21 55.0 584.5 
Sept 0.0 N D  0.0 N D  0.0 N O  0 N D  0 N O  1 737.3 471 .2 
Oct 0.0 N O  0.0 N D  0.0 N O  0 N D  0 N O  1 356.9 368.1 
Nov 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N O  1 026.4 278.4 
Dec 0.0 N D  0.0 N D  0.0 N O  0 N D  0 N O  869.2 235.8 
Ann 0.0 N D  0.0 N D  0.0 N O  0 N O  0 N O  1 624.5 440.6 

LATITUDE: 33 ° 40' N STATION NO.  931 01 
LON G ITUDE: 1 1 7 °  44'  W 
ELEVATION:  1 16 meters (380.5 feet) El Toro, Ca l i forn ia  
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Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total Global 
Daily Dai ly Month ly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

G lobal Kr 

Jan 1 2.66 2. 1 1  7.38 0 7453.0 0.428 
Feb 1 6.00 3.88 9.94 235 0 . 1 1 489.0 0.5 1 0  
Mar 1 9.22 5.1 1 1 2. 1 6  1 91 0 1 7770.0 0.606 
Apr 23.50 7.88 1 5.72 1 01 22 23749.0 0.664 
May 28.27 1 1 .05 1 9.66 28 69 281 89.0 0.702 
June 32.38 1 4. 1 6  23.27 5 1 53 3101 4.0 0.740 
Ju ly 36.77 1 7 . 1 6  27.00 0 268 30473.0 0.743 
Aug 35.55 1 5.88 25.72 0 228 27502.0 0.733 
Sept 32.77 13.61 23.22 0 1 48 22529.0 0.706 
Oct 26.55 9.22 1 7.88 50 36 1 6220.0 0.646 
Nov 1 8.94 4.88 , 1 1 .94 191  0 1 0084.0 0.531 
Dec 1 2.55 2.72 7.66 330 0 651 6.0 0.408 
Ann 24.61 9.00 1 6.83 1 472 928 1 941 6.0 0.651 

Maximum M i n imum Average Heating Coo l ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. °F Temp. o F  Base 65 oF  Base 65  o F  Btu/ff2 Langleys 

Jan 54.8 35.8 45.3 6 1 0  0 656.7 1 78. 1 
Feb 60.8 39.0 49.9 423 . 0 101 2.3 274.6 
Mar 66.6 41 .2  53.9 344 0 1 565.8 424.7 
Apr 74.3 46.2 60.3 1 82 40 2092.6 567.6 
May 82.9 51 .9  67.4 50 1 24 2483.8 673.7 
June 90.3 57.5 73.9 9 275 2732.8 741 .3 
July 98.2 62.9 80.6 0 482 2685.1  728.3 
Aug 96.0 60.6 78.3 0 4 1 0  2423.3 657.3 
Sept 9 1 .0 56.5 73.8 0 266 1 985. 1 538.5 
Oct 79.8 48.6 64.2 90 65 1 429.2 387.7 
Nov 
 66.1 40.8 53.5 0 888.5 241 .0 
Dec 54.6 36.9 45.8 594 0 574.2 1 55.7 
Ann 76.3 48.2 62.3 2650 1 670 1 7 1 0.8 464.1 

SOLM ET STATION NO. 931 93 LATITUDE: 36 ° 46' N 
LONGITUDE: 1 1 9 °  43' WFresno, Cal iforn ia  ELEVATION: 1 00 meters (328.0 feet) 
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Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 

Jan 1 8.44 
Feb 19.00 
Mar 1 9.83 
Apr 21  .38 
May 

M i n imum 

Dai ly 


Temp. oc 


6.22 
7. 1 1  
8 . 16  

10.33 

Average 

Monthly 


Temp. oc 


1 2 .33 
13.05 
14 .00 
1 5 .88 

Heating 

Degree Days 

Base 1 8.3 oc 


" 1 88 
151  
137 
82 

Cool ing 

Degree Days 

Base 18.3 oc 


0 
3 
0 
8 

Total Global 
Radiation 

kJ/m2 

1 0528 .0 

1 3789.0 

1827 1 .0 

2199 1 .0 

23430.0 


G lobal Kr 

Cloudi ness 


I ndex 


0.548 
0.571 
0.599 
0.604 
0.58223.22 1 2 .38 1 7 .83 


24.88 1 4.33 1 9.61 1 2  5 1  24286.0 0.582 
June 
J u ly 28.22 1 6.44 22.33 0 1 25 26101 .0 0.637 
Aug 28.88 1 6.94 22.94 0 1 44 23830.0 0.629 
Sept 28.50 1 5.66 22. 1 1  3 1 1 7  1 9304.0 0.588 

1 5053.0 0.567 
25.72 1 3.05 1 9.38 26
Oct 
N ov 22.61 9. 1 1  1 5 .88 86 1 2  1 1 389.0 0.549 
Dec 1 9.38 6. 72 13.05 1 63 0 9610.0 0.540 
Ann 23.33 11 .38 1 7.38 892 547 18 132.0 0.589 

Maximum M in imum Average Heat ing Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. o F  Temp. oF . Tem p. oF Base 65 oF Base 65 oF Btu/fF Lang leys 

Jan 65.2 43.2 54.2 338 0 927.7 251 .6 
Feb 66.2 44.8 272 5 1 2 1 5.0 329.6 


247 0 1 609.9 436.7 
Mar 67.7 46.7 57.2 
Apr 70.5 50.6 60.6 1 48 1 4  1 937.7 525.6 
May 73.8 54.3 64 . 1  70 41  2064 .5 560.0 
June 76.8 57.8 67.3 22 92 2 139.9 580.5 
J u ly 82.8 61 .6 72.2 0 225 2299.9 623.8 

0 259 2099.8 569.6
Aug 84.0 62.5 
5 21 1 1 701 .0 461.4
83.3 60.2 7 1 .8 
Sept 

1 06 1326.4 359.8
66.9
Oct 78.3 
22 1003.5 272.2
60.6 1 55 
N ov 72.7 48.4 

293 0 846.8 229.7 

1 606 985 1 597.7 433.4 


Dec 66.9 44. 1  
Ann 74.0 52.5 


STATION NO. 231 29 LATITU DE:  33 ° 49 ' N 
LON G ITU D E: 1 1 8 °  9' W 
ELEVATION:  1 7  meters (55.8 feet) Long Beach, Ca l i forn i a  
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Insolation and Temperature Data 


G lobal KTMaximum M in imum Average Heating Coo l ing Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 7.50 7.44 1 2.50 1 83 2 1 051 0.0 0.549 
Feb 1 7.83 8.33 1 3. 1 1 1 50 3 1 3778.0 0.572 
Mar 1 7.94 9.22 1 3.61  1 48 0 1 8370.0 0.603 
Apr 1 8.83 1 0.94 1 4.88 1 08 5 221 4 1 .0 0.609 
May 20.22 1 2.94 1 6.61 63 9 23374.0 0.581 
June 21 .27 1 4.77 1 8.05 31 24049.0 0.576 
July 23.77 1 6.72 20.27 1 0  70 26188.0 0.639 

Aug 24.33 1 7.33 20.83 8 85 23600.0 0.623 

Sept 24.27 1 6.44 20.38 1 2  1 9082.0 0.581 
Oct 22.72 1 4. 1 6  1 8.44 42 46 1 4946.0 0.564 
Nov 20.88 1 0.72 1 5.83 87 1 2 1 1 393.0 0.551 
Dec 1 9. 1 6  8.50 1 3.83 1 55 0 9630.0 0.543 
Ann 20 66 1 2.27 1 6.50 1 0 1 0  341 1 8088.0 0.588 

Maximum Min imum Average Heati ng Coo l ing Total G lobal Total G lobal 
Daily Daily M onthly Degree Days Degree Days Radiation Rad iation 

Temp.  o F  Temp. o F  Temp. o F  Base 6 5  o F  Base 65 °F  Btu/ft2 lang leys 

Jan 63.5 45.4 54.5 329 4 926.1  251 .2 
Feb 64.1 47.0 55.6 270 5 1214.0 329.3 
Mar 64.3 48.6 56.5 266 0 1618.7 439. 1 
Apr 65.9 51 .7  58.8 1 94 9 1 950.9 529.2 
May 68.4 55.3 6 1 .9 1 1 3 1 6  2059.6 558.7 
June 70.3 58.6 64.5 70 56 21 19 . 1  574.8 
July 74.8 62. 1  68.5 1 8  1 26 2307.5 625.9 
Aug 75.8 63.2 69.5 1 4  1 53 2079.5 564.1 
Sept 75.7 6 1 .6 68.7 22 1 33 1 681 .4 456.1 
Oct 72.9 57.5 65.2 76 83 131 7.0 357.2 
Nov 69.6 5 1 .3 60.5 1 57 22 1 003.9 272.3 
Dec 66.5 47.3 56.9 279 0 848.5 230.2 
Ann 69.2 54. 1 61 .7 1818  6 1 4  1 593.8 432.3 

STATION NO.  23 1 74 	 LATITUDE: 33 ° 56' N 
LONGITUD E: 1 1 8 °  24 ' WLos Angeles,  Cal iforn ia  ELEVATION: 32 meters ( 105.0 feet) 
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Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Coo l ing Total Global Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 3.66 0.88 540 0 6364.0 0.436 
9731 .0 0.489- 2.05 	 3.22 423 0Feb 	 8.50 

1 4 1 86.0 0.520 
Apr 14.72 1 . 1 1  7.94 31 1 0 1 9929.0 0.576 
May 1 9.22 4.44 1 1 .83 206 4 24809.0 0.623 
June 23.33 7.77 1 5.55 98 1 5  

Mar 	 1 0.55 - 1 .22 4.66 423 0 

27647.0 0".658 
July 29.38 1 0.33 1 9.88 20 68 29252.0 0.714  

52 251 1 5.0 0.684Aug 	 28.55 9.22 1 8.88 
1 7  1 9694.0 0.65125.44 6.94 1 6.22 80Sept 

0 1 3 1 09.0 0.5771 8.27 3.27 1 0.77 234Oct 
Nov 1 0.88 - 0. 1 6  5.38 388 0 7482.0 0.460 
Dec 6.50 - 2.61 1 .94 508 0 5730.0 0.437 
Ann 1 6.72 2.77 9.77 3272 1 58 1 6921 .0 0.600 

Max imum M in imum Average Heating Cool ing Total G lobal Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. °F Base 65 oF Base 65 oF Btulft2 Langleys 

33.6 	 972 0 560.8 1 52.1  
761 0 857.4 232.6 

Jan 	 4 1 .8 25.4 
Feb 47.3 28.3 37.8 

0 1 250.0 339. 1 Mar 51 .0  29.8 40.4 761 
Apr 58.5 34.0 46.3 560 0 1 756.0 476.3 
May 66.6 40.0 53.3 371 7 2186.0 593.0 

1 76 27 2436. 1 660.8June 74.0 46.0 60.0 
1 22 2577.5 699.2July 84.9 50.6 67.8 36 

Aug 83.4 48.6 66.0 63 94 221 3.0 600.3 
6 1 .2 	 144 31 1 735.3 470.7 Sept 77.8 44.5 

421 0 1 1 55. 1 3 1 3.3 Oct 64.9 37.9 5 1 .4 
0 659.3 1 78.8 Nov 	 51 .6 31 .7  41 .7 698 

Dec 27.3 35.5 914  0 504.9 1 37.0 
284 149 1 .0 404.437.0 49.6 5890Ann 	 62.1 

STATION N O. 242 1 5  LATITUD E: 41 o 1 9 '  N 
LON G ITUDE: 1 22 °  1 9 '  W Mount Shasta, Cal iforn ia  ELEVATION:  1 093 meters (3585.0 feet) 
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Insolation and Temperature Data 


Max imum M i n imum Average Heating Coo l ing Total G lobal G lobal Kr 
Dai ly Daily Monthly Degree . Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N O  0.0 N O  1 0.88 233 2 1 1 1 77.0 0.600 

Feb 0.0 N O  0.0 N O  1 3.61  1 45 1 2  1 5358.0 
 0.650 
Mar 0.0 N O  0.0 N O  1 6.44 83 24 20713.0 0.687 
Apr 0.0 N O  0.0 N O  21 .33 23 1 1 3  26295.0 0.726 
May 0.0 N O  0.0 N O  26.44 0 251 30095.0 0.748 
June 0.0 N O  0.0 N O  31 .27 0 388 31 677.0 0.758 
J u ly 0.0 N O  0.0 N O  35.22 0 523 28839.0 0.704 
Aug 0.0 N O  0.0 N O  34.05 0 487 25850.0 0.684 
Sept 0.0 N O  0.0 N O  30.50 0 365 22863.0 0.702 
Oct 0.0 N O  0.0 N O  23.50 5 1 66 1 7449.0 0.669 
Nov 0.0 N O  0.0 N O  1 5.94 90 1 8  1 2754.0 0.632 
Dec 0.0 N O  0.0 N O  1 1 .50 21 1 0 1 0365.0 0.602 
Ann 0.0 N O  0.0 N O  22.55 793 2353 21 1 20.0 0.693 

Maximum M i n imum Average Heat ing Coo l ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fP Langleys 

Jan 0.0 N O  0.0 N O  51 .6 419  4 984.9 267. 1 
Feb 0.0 N O  0.0 N O  56.5 261 22 1 353.3 367.1  
Mar 0.0 N O  0.0 N O  61 .6 1 49 43 1 825.1 495.1 
Apr 0.0 N O  0.0 N O  70.4 41 203 231 7.0 628.5 
May 0.0 N O  0.0 N O  79.6 0 452 265 1 .8 71 9.3 
J u ne 0.0 N O  0.0 N O  88.3 0 698 2791 .2 757. 1 
July 0.0 N O  0.0 N O  95.4 0 941 2541 . 1  689.3 
Aug 0.0 N O  0.0 N O  93.3 0 877 2277.7  61 7.8 
Sept 0.0 N O  0.0 N O  86.9 0 657 2014.6 546.4 
Oct 0.0 N O  0.0 N O  74.3 9 299 1 537.5 41 7.0 
Nov 0.0 N O  0.0 N O  60.7 1 62 32 1 1 23.8 304.8 
Dec 0.0 N O  0.0 N O  52.7 380 0 91 3.3 247.7 
Ann 0.0 N O  0.0 N O  72.6 1 427 4235 1 861 .0 504.8 

STATION NO.  231 79 LATITUDE: 34 ° 46' N 
LONGiTUDE: 1 1 4 °  37' W 
ELEVATION: 270 meters (885.6 feet) Needles ,  Cal i forn ia  
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Insolation and Temperature Data 


Maximum M i n imum .AveragE Heating Coo l ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 2.50 5.94 9.22 282 0 8033.0 0.478 
Feb 1 4.44 7.61 1 1 .05 203 0 1 1 547.0 0.526 
Mar 1 5.66 8.44 1 2.05 1 94 0 1 6528.0 0.572 
Apr 1 7. 1 1 9.66 1 3.38 1 50 0 2 1 81 4.0 0.614  
M ay 1 8.55 1 1 .33 1 4.94 1 07 0 25096.0 0.626 
June 20.27 1 2.88 1 6.61 63 1 1  26670.0 0.636 
Ju ly 20.94 13.55 1 7.27 
Aug 21 .22 1 3.77 1 7.50 41 

1 1  26358.0 0.643 
23295.0 0.624 

Sept 22.38 13.66 1 8.05 32 24 19306.0 0.61 2  
Oct 20.38 1 1 .88 1 6 . 1 6  75 7 1 3755.0 0.559 
Nov 1 6.66 9.1 6 1 2.94 1 6 1  0 9330.0 0.506 
Dec 1 3.05 . 6.77 9.94 260 0 7343.0 0.478 
Ann 1 7.77 1 0.38 14. 1 1  1 6 1 6  7 1  1 7423.0 0.591 

Maximum M i n imum Average Heating Cool ing Total Global Total Global 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. o F  · Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 42.7 48.6 508 0 707.8 1 92.0 
Feb 58.0 45.7 51 .9 365 0 1 0 1 7.5 276.0 
Mar 60.2 47.2 53. 7 · 0 1 456.3 395.0 
Apr 62.8 49.4 56. 1 270 0 1 922. 1 521 .4 
May 65.4 52.4 58.9 1 93 0 221 1 .3 599.8 
June 68.5 55.2 61 .9 1 1 3 20 2350.0 637.4 
July 69.7 56.4 63.1 20 2322.5 630.0 
Aug 70.2 56.8 63.5 74 2052.6 556.8 
Sept 72.3 56.6 64.5 58 1 701 . 1  . 461 .4 
Oct 68.7 . 53.4 6 1 . 1  1 35 1 3  1 2 1 2.0 328.8 

Nov 62.0 48.5 55.3 290 0 822.1 223.0 

Dec 55.5 44.2 468 0 647.0 1 75.5 
Ann 64.0 50.7 57.4 2909 1 28 1 535.2 416.4 

LATITUDE: 37 ° 44 ' N STATION NO. 23230 
LON G ITUDE: 1 22 °  1 2 '  W 
ELEVATION:  2 meters (6.6 feet) Oakland,  Cal i forn ia  
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Maximum M i n imum Average Heating Cool ing Total G lobal Global Kr 
Dai ly DaJ iy Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0 .0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 0523.0 0.553 
(

Feb 0.0 N O  0.0 N O  0.0 N O 0 N D  0 N O  1 3845.0 0.578 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 8564.0.  0.61 1 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  221 42.0 0.609 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22902.0 0.569 
June 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N D  2331 7.0 0.558 
July 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  24041 .0 0.587 
Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  21 959.0 0.580 
Sept 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N D  1 8246.0 0.557 
Oct 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 4709.0 0.557 
Nov 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 1 42 1 .0 0.555 
Dec 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  971 7.0 0.552 
Ann 0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1 761 6.0 0.574 

Maximum M in imum Average Heating Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F  Temp. o F  Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 0.0 N D  0.0 N D  0.0 N D  0 ND 0 N D  927.2 251 .5 
.Feb 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  121 9.9 330.9 
Mar 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 635.7 443.7 
Apr 0.0 N D  0;0 N D  0.0 N D  0 N D  0 N D  1 951 .0 529.2 
May 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  201 8.0 
June 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  2054.6 557.3 
July 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  21 1 8.3 574.6 
Aug 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 934.9 524.8 
Sept 0.0 N D  0.0 N D  0.0 N D  0 N D  - 0 N D  1 607.7 436. 1  
Oct 0.0 N D  0.0 N D  0.0 N D  0 N O  0 N D  1 296. 1 351 .6 
Nov 0.0 N D  0.0 N O  0.0 N O  0 N O  0 N D  1 006.4 273.0 
Dec 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N O  · 856.2 232.2 
Ann 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  1 552.2 421 .0 · 

STATION NO. 931 1 1  LATITU DE: 34 o 7 '  N 
LONG ITUDE: 1 1 9 °  7 '  W-Poi·nt Mugu,  Cal i forn ia ELEVATION:  4 meters ( 13 . 1  feet) 
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Insolation and Temperature Data 


Maximum M in imum Average Heati ng Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 2.00 2.61 7.33 341 0 647 1 .0 0.422 
Feb 1 5.27 4.66 1 0.00 233 0 1 0 1 29.0 0.492 
Mar 1 7.66 5.83 1 1 .77 203 0 1 5369.0 0.553 
Apr 22.00 8.50 1 5.27 1 2 1  29 21 677.0 0.621 
May 27.00 1 2.33 1 9.66 26953.0 0.675 
June 31 .83 1 6.50 24. 1 6  4 1 79 29505.0 0.702 
Ju ly 36.66 1 9.22 27.94 0 297 30320.0 0.740 
Aug 35.38 1 7.83 26.61 . o  256 26224.0 0.7 1 0  
Sept 32.55 1 5.55 24.05 0 1 71 20941 .0 0.683 
Oct 25.72 1 0.94· 1 8.33 45 1 3931 .0 0.597 
Nov 
Dec 
Ann 

1 7.77 
1 2.61 
23.88 

6.27 
3.38 

1 0.33 

1 2.05 
8.00 

1 7. 1 1  

1 88 
320 

1 493 

0 
0 

1 057 

801 7.0 
5796.0 

1 7944.0 

0.472 
0.419  
0.626 

Jan 

Maximum 
Dai ly 

Temp. o F  

53.6 

M in imum 
Dai ly  

Temp. o F  

36.7 

Average 
Monthly 

Temp. oF 

45.2 

Heat ing 
Degree Days 

Base 65 oF 

614  

Cool ing 
Degree Days 
Base 65 oF 

0 

Total Global 
Radiation 

Btu/fP 

570.2 

Total G lobal 
Radiat ion 
Langleys 

1 54.7 
Feb 40.4 50.0 4 1 9  0 892.5 242. 1 
Mar 63.8 42.5 53.2 365 0 1 354.2 367.3 
Apr 71 .6 47.3 59.5 218  52 1910.0 518.1  
May 80.6 54.2 67.4 63 139 2374.9 644.2 
June 89.3 61 .7 75.5 7 322 2599.8 705.2 
July 98.0 66.6 82.3 0 535 2671 .6 724.7 
Aug 64.1 79.9 0 461 231 0.7 626.8 
Sept 90.6 60.0 75.3 0 308 1 845.2 500.5 

Oct 78.3 5 1 . 7  65.0 81 81 1 227.5 333.0 


53.7 338 0 706.4 1 91 .6 Nov 64.0 
Dec 38. 1  46.4 576 0 510.7 1 38.5 
A n n  75.0 50.6 62.8 2687 1 903 1 581 . 1  428.9 

LATITUDE: 40 ° 9' N STATION NO.  242 1 6  
LONG ITUDE: 1 22 °  1 5 '  W 
ELEVATION: 1 08 meters (354.2 feet) Red Bluff ,  Cal i fo.rn ia  
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Insolation and Temperature Data 


Maximum 
Daily 

Tem p. oc 

M i n imum 
Daily 

Temp. oc 

Average 
Monthly 

Temp. oc 

H eating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiation 

kJ/m2 

Global Kr 
Cloudiness 

I ndex 

Jan 1 1 .66 2.83 7.27 342 0 6774.0 0.41 5 
Feb 1 5.05 4.66 9.88 236 0 1 0661 .0 0.495 
Mar 
Apr 
May 
June 

1 7.83 
21  .83 
26.00 
30.22 

5.50 
7.38 
9.88 

1 2.55 

1 1 .66 
1 4.61 
1 7.94 
21  .38 

206 
1 26 

66 
1 1  

0 
1 4  
54 

1 02 

1 6551 .0 
22739.0 
27632.0 
30458.0 

0,580 
0.644 
0.690 
0.726 

July 
Aug 
Sept 
Oct 

33.83 
32.94 
30.94 
25.05 

1 4. 1 6  
1 3.83 
1 2.94 

9.72 

24.00 
23.38 
2 1  .94 
1 7.38 

0 
0 
2 

56 

1 75 
1 58 
1 1 1  

26 

30506.0 
26878.0 
21 639.0 
1 4923.0 

0.744 
0.722 
0.692 
0.61 7 

Nov 1 7.55 1 1 .66 200 0 8874.0 0.494 
Dec 1 1 .83 3.50 7.66 330 0 6 1 1 0.0 0.41 1 

Ann 22.88 8.55 1 5.72 1 579 643 1 8645.0 0.638 


Maximum M inimum Average Heat ing Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. oF Tem p. °F  Base 65 o F  Base 6 5  °F  Btu/ft2 Langleys 

Jan 53.0 37.1 45. 1 616  0 596.9 1 61 .9 
Feb 59. 1  40.4 49.8 425 0 939.4 254.8 
Mar 64.1 41 .9 53.0 371 0 1 458.4 395.6 
Apr 71 .3 45.3 58.3 227 25 2003.6 543.5 
May 78.8 49.8 64.3 1 1 9  97 2434.8 660.4 
June 86.4 54.6 70.5 20 1 84 2683.8 728.0 
J u ly 92.9 57.5 75.2 0 315  2688.0 729.1 
Aug 91 .3 56.9 74. 1  0 284 2368.3 642.4 
Sept 87.7 55.3 71 .5 4 200 1 906.7 51 7.2 
Oct 77. 1 49.5 63.3 1 01 47 1 314.9 356.7 
Nov 63.6 42.4 53.0 360 0 781 .9 2 1 2. 1  
Dec 38.3 45.8 594 0 538.4 1 46.0 
Ann 	 73.2 47.4 60.3 2842 1 1 57 1 642.9 445.6 

STATION NO.  23232 	 LATITUDE: 38 o 31 ' N 
LONG ITUDE: 1 21 o 30' WSacramento, Cali forn ia ELEVATIO N :  8 meters (26.2 feet) 
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Insolation and Temperature Data 


Maximum M in imum Average Heating Cool ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 8. 1 1  7.66 1 2.88 1 74 5 1 1 073.0 0.557 
Feb 1 8.66 8.77 1 3.72 1 31 0 1 4371 .0 0.581 
Mar 1 8.88 1 0.05 1 4.44 1 21 0 1 851 7.0 0.598 
Apr 1 9.77 1 2. 1 1 1 5.94 80 8 21 980.0 0.600 
May 20.77 1 4.00 1 7 .38 43 1 4  22730.0 0.565 
J une 2 1 .72 1 5.50 1 8.61 28 23404.0 0.562 
Ju ly 24.05 1 7.72 20.88 3 82 24814.0 0.607 
Aug 25.1 6  1 8.55 2 1 .88 0 1 1 1  23348.0 0.61 4  
Sept 24.72 1 7.33 21 .05 8 90 1 9491 .0 0.587 
Oct 23.22 1 4.66 1 8.94 23 42 1 5586.0 0.576 
Nov 21  1 6  1 0.83 1 6.00 7 1 2060.0 0.564 
Dec 1 8.94 8.44 1 3.72 1 42 0 1 0257.0 0.556 
Ann 21 .27 1 3.00 1 7. 1 6 . 837 401 1 81 36.0 0.583 

Maximum M inimum Average Heating Cool i ng Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. o F  Tem p. o F Base 65 oF Base 65 oF Btulft2 Langleys 

Jan 64.6 45.8 55.2 31 3 9 975.7 264.7 
Feb 65.6 47.8 56.7 236 0 1 266.3 343.5 
Mar 66.0 50.1 58.0 2 1 8  0 1 631 .6 442.6 
Apr 67.6 53.8 60.7 1 44 1 4  1 936.7 525.3 
May 69.4 57.2 63.3 77 2002.8 543.3 
J une 7 1 . 1  59.9 65.5 50 67 2062.2 559.4 
Ju ly 63.9 69.6 5 1 48 2 1 86.5 593.1 
Aug 65.4 7 1 .4 0 200 2057.3 558.0 
Sept 76.5 63.2 69.9 1 62 1 71 7.4 465.9 
Oct 73.8 58.4 66.1 41  76 1 373.3 372.5 
Nov 70.1 51 .5  60.8 1 39 1.3 1 062.7 288.2 
Dec 66.1 47.2 56.7 256 0 903.8 245.2 
Ann 70.3 55.4 62.9 1 507 722 1 598.0 

STATION N O. 231 88 LATITUDE: 32 ° 44' N 
LON G ITUDE: 1 1 7 °  1 0 '  W 
ELEVATION: 9 meters (29.5 feet) San Diego, Cal ifornia  

43 
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Insolation and Temperature Data 


Maximum M in imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 2.94 5.1 1 9.05 287 0 8031 .0 0 .476 
Feb 1 4.77 6.55 1 0.66 2 1 4  0 1 1 454.0 0.520 
Mar 1 6. 1  1 7 . 16  1 1 .66 206 0 1 651 4.0 0.571 
Apr 1 7 .50 8.33 1 2.94 1 6 1  0 21 790.0 0.613  
May 1 9.22 9.94 1 4.61 1 1 6  0 25258.0 0.630 
June 21  .22 1 1 .66 · 1 6.44 66 1 0  26975.0 0.643 
J u ly 21 .61 1 2.22 1 6.94 8 271 42.0 0.662 
Aug 22.00 1 2.38 1 7.22 46 1 2  24020.0 0.643 
Sept 23. 1 1  1 2.50 1 7,83 36 21 1 9770.0 0.626 
Oct 21 .27 1 0.88 1 6. 1 1  76 7 1 391 5.0 0.564 
Nov 1 7 .38 8.44 1 2.94 1 61 0 9322.0 0.504 
Dec 1 3.50 6.05 9.83 263 0 7290.0 0.472 
Ann 1 8.38 9.27 1 3.83 1 690 60 1 7623.0 0.597 

Maximum M i n imum Average Heat ing Cool ing Total Global Total Global 
Dai ly · Dai ly Monthly Degree Days Degree Days Rad iation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ff2 Langleys 

Jan 55.3 41 .2 48.3 51 7 0 707.6 1 91 .9 
Feb 58.6 43.8 51 .2 385 0 1 009.3 273.8 
Mar 61 .0 53.0 371 0 1 455. 1 394.7 
Apr 63.5 47.0 290 0 1 920.0 520.8 
May 66.6 49.9 · 58.3 209 0 2225.6 603.7 
J une 70.2 53.0 6 1 .6 1 1 9 1 8  2376.9 644.7 
J u ly 70.9 54.0 62.5 92 1 4  2391 .6 648.7 
Aug 71 .6  54.3 63.0 83 22 21  1 6.5 574.1 
Sept 73.6 64. 1 65 )38 1 742.0 472.5 
Oct 70.3 51 .6 6 1 .0 1 37 1 3  1 226. 1  332.6 
Nov 63.3 47.2 55.3 290 0 821 .4 222.8 
Dec 56.3 42.9 49.7 473 0 642.4 1 74.2 
Ann 65. 1  48.7 56.9 3042 1 08 1 552.8 421 .2 

STATION NO. 23234 LATITU D E: 37 o 37'  N 
LONGITU D E: 1 22 °  23' WSan Francisco, Cal i forn ia  E LEVATION: 5 meters (1 6.4 feet) 
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I nsolation and Temperature Data 


Maximum M i n imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 7.05 3.50 1 0.27 250 0 9690.0 0.522 
Feb 1 7.55 4.61 1 1 . 1 1 202 0 1 2948.0 0.550 
Mar 1 7.94 5.1 6  1 1 .55 210 0 1 7953.0 0.597 
Apr 1 8.88 6.50 1 2.72 1 68 0 21801 .0 0.603 
May 1 9.66 8 .16 1 3.94 1 36 0 24294.0 0.604 
June 20.94 9.72 1 5.33 92 2 26654.0 0.637 
Ju ly 22 .11 1 1 .33 1 6.72 62 1 2  26569.0 0.648 
Aug 22.27 1 1 .38 1 6.83 56 1 0  23898.0 0.633 
Sept 23.27 1 0.66 1 7.00 52 1 2  1 9637.0 0.604 
Oct 22.94 . 8.61 1 5.77 88 9 1 5360.0 0.590 
Nov 20.66 6.05 1 3.38 1 50 0 1 1 049.0 0.549 
Dec 1 7.88 4.05 1 1 .00 227 0 91 23.0 0.533 
Ann 20. 1 1  7.50 1 3.83 1 696 46 1 8248.0 0.599 

Maximum Min imum Average Heating Cool ing Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp.  oF Tem p. o F  Base 65 oF Base 65 °F  Btu/ft2 Langleys 

Jan 62.7 38.3 50.5 450 0 853.8 231 .6 
Feb 63.6 40.3 52.0 364 0 1 1 40.9 309.5 
Mar 64.3 41 .3 52.8 378 0 1 581 .9 429. 1  
Apr 66.0 43.7 54.9 302 0 1 921 .0 521 . 1  
May 67.4 46.7 57.1 245 0 21 40.6 580.7 
June 69.7 49.5 59.6 1 66 4 2348.6 637. 1 
July 7 1 .8 52.4 62. 1  1 1 2  22 2341 . 1  635.0 
Aug 72. 1  52.5 62.3 101  18 2 1 05.7 571 .2 

62.6 22 1 730.3 469.3Sept 51 .2 
Oct 47.5 60.4 1 58 1 6  1 353.4 367.1  
Nov 69.2 42.9 56. 1 270 0 973.6 264.1 

Dec 64.2 39.3 51 .8 409 0 803.9 21 8.0 

Ann 68.2 56.9 3053 83 1 607.9 436. 1 

SOLMET STATION N O. 23273 LATITUDE: 34 ° 54 ' N 
LONGITUDE: 1 20 °  27' W 
ELEVATION:  72 meters (236.2 feet) 

45 

Santa Maria ,  Cal i forn ia 
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l nsolation aod,Temperature Data 


Maximum M i n imum Average 
Dai ly Dai ly  Monthly 

Temp. oc Temp. oc Temp. oc 

Jan 0.0 ND 0.0 ND 0.0 N D  

Feb 0 .0 N D  0.0 N D  0.0 N D  

Mar 0.0 N D  0.0 N D  0.0 N D  

Apr 0.0 N D  0.0 N D  0.0 N D  

May 0.0 N D  0.0 N D  0.0 N D  

June 0.0 N D  0,0 N D  0.0 N D  

July 0.0 N D  · 0.0 N D  0.0 N D  

Aug 0.0 N D  0.0 N D  0.0 N D  

Sept 0.0 N D  0.0 N D  0.0 N D  

Oct 0.0 N D  0.0 N D  0.0 N D  

N ov 0.0 N D  0.0 N D  0.0 N D  

Dec 0.0 N D  0.0 N D  0.0 N D  

Ann 0.0 N D  0.0 N D  0.0 N D  


Maximum M i n imum Average 
Daily Dai ly Monthly 

Temp. ° F  Temp. oF Temp. oF 
Jan 0.0 N D  0.0 N D  0.0 N D  
Feb 0.0 N D  0.0 N D  0.0 N D  
Mar 0.0 N D  0.0. N D  0.0 N D  
Apr 0.0 N D  0.0 N D  0.0 N D  
May 0.0 N D  0.0 N D  0.0 N D  
June 0.0 N D  0.0 N D  0.0 N D  
July 0.0 N D  0.0 N D  0.0 N D  
Aug 0.0 N D  0.0 N D  0.0 N D  
Sept 0.0 N D  0.0 N D  0.0 N D  
Oct 0.0 N D  0.0 N D  0.0 N D  
N ov 0.0 N D  0.0 N D  0.0 N D  
Dec 0.0 N D  0.0 N D  0.0 N D  
Ann 0.0 N D  0.0 N D  0.0 N D  

STATION NO. 23244 

Heating Cool ing Total Global G lob.al Kr 
. Degree Days Degree Days Radiation Cloudi ness 
Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0 N D  0 N D  837 1 .0 0.492 
0 N D  0 N D  1 1 774.0 0.532 
0 N D  0 N D  1 6857.0 0.581 
0 N D  0 N D  22060.0 0.620 
0 N D  0 N D  2'5839.0 0.644 
0 N D  0 N D  27837.0 0.664 
0 N D  0 N D  27706.0 0.676 
0 N D  0 N D  24594.0 0.657 
0 N D  0 N D  19969.0 0.631 . 
0 N D  0 N D  1 4 1 68.0 0.572 
0 N D  0 N D  9570.0 0.51 4  
0 N D  0 N D  7494.0 . 0.482 
0 N D  0 N D  1 8020.0 0.609 

Heating Cool ing Total Global Total Global 
Degree Days Degree Days .Radiation Radiation 

Base 65 oF Base 65 °F Btu/fP Langleys 

0 N D  0 N D  737.6 200.1 
0 N D  0 N D  1037.5 281 .4 
0 N D  0 N D  1 485.3 402.9 
0 N D  0 N D  1943.8 527.3 
0 N D  0 N D  2276.8 61 7.6 
0 N D  0 N D  2452.8 665.3 
0 N D  0 N D  2441 .3 662.2 
0 N D  0 N D  2 1 67.1 587.8 
0 N D  0 N D  1 759.5 
0 N D  0 N D  1 248.4 338.6 
0 N D  0 N D  843.3 228.7 
0 N D  0 N D  660.3 1 79.1  
0 N D  0 N D  1 587.8 430.7 

LATITU DE: 37 o 25' N 
LONG ITUDE: 1 22 °  4 '  WSunnyvale,  Cal i forn ia  ELEVATION: 1 2  meters (39.4 feet) 
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Insolation and Temperature Data 


Maximum M in imum Ave rag€ Heating Coo l ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3  oc kJ/m2 I ndex 

Jan 5 .00 - 8.83 - 1 .88 626 0 1 01 08.0 0.626 
Feb 6.44 - 7.27 - 0.38 524 0 13371 .0 0.626 
Mar 8.72 - 5. 1 1 1 .83 51 1 0 1 7591 .0 0 .619 
Apt 15. 1 1 0.61 7.88 313 0 2191 7.0 0.622 
May 20.22 5.88 1 3.05 1 67 3 24158.0 0.604 
June 25.61 1 0.61 1 8. 1 1  50 26884.0 0.640 
J u ly 29. 1 1 1 3.88 21 .50 5 1 03 251 02.0 0.6 1 2  
Aug 28.00 1 3.22 20.61 7 22986.0 0.6 1 8  
Sept 
Oct 
Nov 
Dec 
Ann 

23.83 
1 7.88 

9.88 
6.1 6 

1 6 .33 

8.27 
2.66 

- 3.83 
- 7.27 

1 .88 

1 6.05 
1 0.27 
3.05 

- 0.55 
9. 1 1  

86 
253 
458 
585 

3596 

1 7  
3 
0 
0 

256 

1 9964.0 
1 5419.0 
1 071 6.0 
8874.0 

1 8091 .0 

0.640 
0.641 
0.603 
0.604 
0.621 

Jan 
Feb 

Max imum 
Dai ly 

Temp. oF 

41 .0 
43.6 

M i n i mum 
Dai ly 

Temp. oF 

16 . 1  
1 8.9 

Average 
Monthly 

Temp.  o F  
28.6 
3 1 .3 

Heat ing 
Degree Days 

Base 65 o F  

1 1 27 
943 

Cool ing 
Degree Days 
Base 6 5  o F  

0 
0 

Total Global 
Radiation 

Btu/fF 

890.7 
1 1  78.2 

Total Global 
Rad iation 
Langleys 

24 1 .6 
31 9.6 

Mar 22.8 35.3 920 0 1 550.0 420.4 
Apr 59.2 33. 1 46.2 563 0 1931 .2 523.8 
May 68.4 42.6 30 1 5 21 28.7 . 577.4 
June 78 . 1  51 . 1  64.6 1 03 90 2368.9 642.6 
J u ly 84.4 57.0 70.7 9 1 85 221 1 .8 600.0 
Aug 82.4 55.8 69. 1  1 3  1 39 2025.4 549.4 
Sept 46.9 60.9 1 55 1 759. 1 477.2 
Oct 64.2 36.8 50.5 5 1 358.6 368.5 
Nov 49.8 25. 1 824 0 944 .2 256.1  
Dec 43. 1 1 8.9 31 .0 1 053 0 781 .9 2 1 2. 1 
Ann 61  .4 48.4 6473 461 1 594 . 1  432.4 

LATITU DE: 38 ° 49' N STATION NO.  93037 
LO NGITUDE: 1 04 °  43 ' W 
ELEVATION:  1881 meters (6 1 69.7 feet) Col orado Spri ngs,  Colorado 
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Insolation and Temperature Data 

Maximum M i n i mum Average Heat ing Cool ing Total Global Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.  oc Base 1 8.3 oc kJ/m2 Index 

Jan 6.38 - 8.77 - 1 . 1 6  604 0 9534.0 0.61 3  
Feb 7.88 - 6.99 0.44 501 . 0 1 2790.0 0.614  
Mar 1 0.05 2.77 482 0 1 7368.0 0.621 
Apr 1 6. 1 1  1 .05 8.61 291 0 21 328.0 0.609 
May 21 .27 6.44 1 3.88 1 40 0 24229.0 0.607 
June 26.72 1 1 .05 1 8.88 61  26678.0 0.635 
July 30.77 1 4.77 22.77 0 1 37 25792.0 0.629 
Aug 29.88 1 4. 1 1 22.00 0 1 1 5 231 98.0 0.627 
Sept 25.38 8.77 1 7. 1 1  66 30 19597.0 0.636 
Oct 1 9.33 2.88 1 1 . 1 1  226 2 1 4759.0 0.626 
Nov 1 1 .83 - 3.66 4. 1 1  426 0 1 0027.0 0.582 
Dec 7.88 - 7.27 0.33 0 8305.0 0.589 
Ann 1 7.77 2.33 1 0.05 3342 347 1 7800.0 0.618  

Maximum M inimum Average H eating Cool ing Total Global Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F Temp. oF Temp. oF Base 65 oF Base 65 oF  Btu/ft2 Langleys 

Jan 1 6.2  29.9 1 087 0 840. 1 227.9 
Feb 46.2 1 9.4 32.8 902 0 1 1 27.0 305.7 

Mar 50. 1  23.8 37.0 868 0 1 530.4 41 5. 1  

Apr 61 .0 47.5 524 0 1 879.3 509.8 
May 70.3 43.6 57.0 252 0 2 1 34.9 579.1 
June 80. 1  51 .9 66.0 79 1 1 0 2350.7 637.6 
July 87.4 58.6 73.0 0 247 2272.6 6 1 6.5 
Aug 85.8 71 .6 0 207 2044. 1  554.5 
Sept 77.7 47.8 62.8 1 19 1 726.8 468.4 
Oct 66.8 37.2 52.0 407 4 1 300.5 352.8 
Nov 53.3 25.4 767 0 883.5 239.7 
Dec 46.2 1 8.9 32.6 1 003 0 731 .8 198.5 
Ann 64.0 36.2 50. 1 601 6  625 1 568.4 425.4 

STATION NO. 23062 LATITUDE: 39 ° 45' N 
LONGITUDE: 1 04 o 52' WDenver, Colorado ELEVATION:  1 625 meters (5330.0 feet) 
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Insolation and Temperature Data 

Maximum M in imum Average Heating Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  809 0 8559.0 0.548 
Feb 0.0 N O  . 0.0 N D  - 4.83 648 0 1 2234.0 0.586 
Mar 0.0 N O  0.0 N O  - 0.49 583 0 1 7043.0 0.608 
Apr 0.0 N D  0.0 N O  5.50 385 0 21 933.0 0.626 
May 0.0 N D  0.0 N O  1 0.72 236 0 25595.0 0.641 
June 0.0 N O  0.0 N O  1 4.94 1 05 3 28473.0 0.678 
July 0.0 N D  0.0 N D  1 8.83 23 39 27062.0 0.660 
Aug 0.0 N O  0.0 N O  1 7.61 21 23649.0 0.638 
Sept 0.0 N O  0.0 N D  1 3.1 1 1 58 0 20051 .0 0.650 
Oct 0.0 N O  0.0 N O  7. 1 1  347 0 1 4835.0 0.628 
Nov 0.0 N O  0.0 N O  - 0.61 568 a 9858.0 0.571 
Dec 0.0 N O  0.0 N O  - 6.49 770 0 7841 .0 0.554 
Ann 0.0 N O  0.0 N D  5.66 4681 65 1 8094.0 0.628 

Maximum M inimum Average H eating Cooling Total Global Total Global 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. oF Temp. oF Base 65 OF Base 65 °F Btu/ft2 Langleys 

Jan 0.0 N O  0.0 N D  1 8.0 1 456 0 754.2 204.6 
Feb 0.0 N O  0.0 N O  23.3 1 166 0 1 078.0 292.4 
Mar 0.0 N O  0.0 N O  3 1 . 1  1049 0 1 501 .7  407.3 
Apr 0.0 N O  0.0 N O  4 1 .9 693 0 1 932.6 524.2 
May 0.0 N O  0.0 N O  51 .3 425 0 2255.3 61 1 .7 . 
June 0.0 N O  0.0 N O  58.9 1 89 5 2508.9 680.5 
July 0.0 N O  0.0 N O  65.9 41  70 2384.5 646.8 
Aug 0.0 N O  0.0 N D  63.7 38 2083.8 565.2 
Sept 0.0 N D  0.0 N O  55.6 284 0 1 766.8 479.2 
Oct 0.0 N O  0.0 N D  44.8 625 0 1 307.2 354.6 
Nov 0.0 N O  0.0 N D  30.9 1 022 0 868.6 235.6 
Dec 0.0 N D  0.0 N O  20.3 1 386 0 690.9 1 87.4 
Ann 0.0 N O  0.0 N D  42.2 8426 1 1 7  1 594.3 432.5 

STATION NO. 23063 

LONGITUDE: 1 06 °  55' W
LATITUDE: 39 ° 39 ' N 

Eag le, Colorado ELEVATIO N :  1 985 meters (651 0.8 feet) 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudi"ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 2 .61 - 8.61 - 2.99 661 0 8980.0 0.563 
Feb 6.66 - 4.88 0.88 488 0 1 2699.0 0.599 
Mar 1 1 .55 - 1 .33 5. 1 1  410  0 1 7630.0 0.624 
Apr 1 8.1 1 3.77 1 0.94 224 0 22543.0 0.641 
May 24.33 9. 1 6  1 6.77 73 26 27008.0 . 0.675 
June 29.94 1 3.66 21 .83 1 1  1 1 6 29490.0 0.702 

1 7.88 25.94 0 236 27977.0 0.682J u ly 
Aug 31 .72 1 6.44 24. 1 1  0 1 78 24763.0 0.667 

27.38 1 1 .66 1 9.55 70 2081 8.0 0.670Sept 
Oct 1 9.94 5.50 1 2.72 1 80 6 1 5264.0 0.639 
Nov 1 0.50 - 1 .88 420 0 1 041 9.0 0.592 
Dec 4. 1 1  - 6.88 - 1 .38 61 1 0 8300.0 0.573 
Ann 1 8.38 1 1 .50 31 13  633 1 8824.0 0.649 

Maximum M i n imum Average Heat i ng Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/fP Langleys 

Jan 36.7 1 6.5 26.6 1 1 90 0 791 .3 21 4.6 
Feb 44.0 23.2 33.6 878 0 1 1 1 9.0 303.5 
Mar 52.8 29.6 41 .2 738 0 1 553.5 421 .4 
Apr 64.6 38.8 51 .7  403 0 1 986.4 538.8 
May 75.8 48.5 62.2 1 3 1  2379.8 645.5 
J u ne 85.9 56.6 71 .3 20 209 2598.5 704.8 
J u ly 93. 1 64.2 78.7 0 425 2465.2 668.7 
Aug 89. 1  6 1 .6  75.4 0 320 2182.0 591 .9 
Sept 81 .3 53.0 67.2 1 26 1 834.4 497.6 
Oct 67.9 41 .9 54.9 324 1 1  1 345.0 364.8 

Nov 50.9 28.6 39.8 756 0 918. 1  249.0 

Dec 1 9.6 29.5 1 1 00 0 731 .3 1 98.4 
Ann 65. 1 40.2 52.7 5603 1 1 39 1 658.7 449.9 

STATION NO. 23066 LATITU DE: 39 ° 7' N 
LONGITUDE: 1 08 °  32 ' WGrand J unction, Colorado ELEVATION: 1 475 meters (4838.0 f eet) 
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Insolation and.Temperature Data 

Maximum M i n imum AveragE H eat ing Coo l ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp.  oc Temp. "C Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 7 .50 - 9.61 - 1 .05 601 0 10149.0 0.6 1 6  
Feb 9.88 - 6.88 1 .50 471 0 1 3296.0 0.61 4  
Mar 1 2.72 - 3.88 4.44 430 0 1 7747.0 0.620.
Apr 1 9. 1 1  2.72 1 0.94 225 3 221 98.0 0.627 
May 24. 1 6  8. 1 1  1 6. 1 6  82 1 5  24542.0 0.613  
J une 29.88 1 3.1 1 21 .50 15  1 1 0  27626.0 0.658 
J uly 32.83 1 6.44 24.66 0 196 26234.0 0.640 
Aug 31 .55 1 5.61  23.61 0 1 63 23855.0 0.640 
Sept 27.50 1 0.44 1 9.00 30 50 201 95.0 0.644 
Oct 2 1 .50 1 2.50 1 86 5 1 5445.0 0.635 
Nov 1 3.61  - 3.83 4.88 403 0 1 0825.0 0.598 

Dec 9.00 "- 7.94 0.55 551 0 8877.0 0.591 

Ann 1 9;94 3. 1 6  1 1 .55 2996 1 841 6.0 0.628 

Maximum M in imum Average Heati n g  Cool ing Total Global Total Global . 
Dai ly Dai ly Monthly Degree Days Degree Days Radi ation Radiation 

Temp. ° F  Temp. oF Tem p. oF Base 65 oF Base 65 o F  Btu/ft2 Langleys 
Jan 45.5 1 4. 7  30. 1 1 082 0 894.3 242.6 
Feb 49.8 ·1 9.6 34.7 848 0 1 1 71 .6 3 1 7.8 
Mar 54.9 25.0 40.0 0 1 563.8 424.2 
Apr 66.4 36.9 5 1 . 7 405 5 1 956.0 530.6 
May 46.6 6 1 . 1  148 27 2 1 62.5 586.6 
June 85.8 55.6 70.7 27 1 98 2434.2 660.3 
J u ly 9 1 . 1  6 1 .6 76.4 0 353 231 1 .6 627.0 
Aug 88.8 60. 1 74.5 0 293 2 1 02.0 570.2 
Sept 8 1 .5 50.8 66.2 90 1 779.5 482.7 
Oct 70.7 38.2 54.5 335 9 1360.9 369.2 
Nov 56.5 25. 1  40.8 725 0 953.8 258.7 
Dec 48.2 1 7.7 33.0 992 0 782.2 21 2.2 
Ann 67.9 37.7 52.8 981 1 622.7 440.2 

LATITUDE: 38 ° 1 7 ' N STATION NO. 93058 
LON G ITUDE: 1 04 o 31 ' W 
ELEVATION :  1439 meters (471 9.9 feet) Pueblo, Colorado 
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I nsolation and Temperature Data 

Maximum M inimum Average H eating Cool ing Total Global Global  Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.77 - 8.83 692 0 5419.0 0.381 
0 81 1 1 .0 0.4 1 5  Feb 2.05 - 7.83 - 2.88 

Mar 7.00 - 2.99 2.00 506 0 1 1 1 05.0 0.4 1 2  
Apr 1 4.94 2.50 8.72 288 0 1 4924.0 0.434 
May 21 .27 7.88 1 4.61 1 25 1 0  1 7801 .0 0.448 
J u ne 26.38 1 3.33 1 9.88 1 3  60 19130.0 0.455 
July 28.94 1 6.22 22.61 0 1 32 1 871 4.0 0.457 
Aug 27.72 1 4.94 2 1 .33 6 1 61 35.0 0.441 
Sept 23.61 1 0.55 1 7. 1 1  58 22 1 3 1 02.0 0.437 
Oct 1 7.94 4.88 1 1 .44 2 1 3  0 9679.0 0.432 
Nov 1 0.33 - 0.05 5. 1 6  395 0 5644.0 0.355 
Dec 2.66 - 6.88 - 2. 1 1  633 0 4370.0 0.343 
Ann 1 5.33 3.66 9.50 3527 324 1 201 1 .0 0.429 

Maximum Min imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F Temp. °F Base 65 °F Base 65 oF Btu/ft2 langleys 

Jan 33.4 1 6. 1  24.8 1 246 0 1 29.5 
Feb 35.7 1 7.9 26.8 1 069 0 71 4.7 1 93.9 
Mar 44.6 26.6 35.6 91 1 0 978.5 265.4 
Apr 58.9 36.5 47.7 5 1 8  0 1 3 1 5.0 356.7 
May 70.3 46.2 58.3 225 1 8  1 568.5 425.5 
June 79.5 56.0 67.8 23 1 08 1 685.6 457.2 
J u ly 84.1 61 .2 72.7 0 238 1 649.0 447.3 
Aug 81 .9 58.9 70.4 1 1  1 78 1 42 1  .7 385.6 
Sept 74.5 51 .0 62.8 1 04 40 1 1 54.5 31 3.2 
Oct 64.3 40.8 52.6 383 0 852.9 231 .3 
Nov 50.6 31 .9 4 1 .3 71 1 0 1 34.9 
Dec 36.8 1 9.6 28.2 1 139 0 385.1 1 04.4 

Ann 59.6 38.6 49.1 6349 583 1 058.3 287.1 


STATION NO. 1 4740 LATITUD E: 41 o 56' N 
LON GITUD E: 72 o 41 ' W 
ELEVATION: 55 meters (1 80.4 feet) H artford,  Connecticut 
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Insolation and Temperature Data 


Jan 
Feb 
Mar 
Apr 
May 
J une 
Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

Jan 
Feb 
Mar 
Apr 
May 
June 
Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

Maximum M in imum Average Heat ing Coo l ing Total G lobal Global Kr 
Daily Daily Monthly Degree Days Degree Days Rad iation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0.0 N O  0.0 N O  0.0 N O  0 N D  0 N O  1 5923.0 0.584 
0.0 N O  0.0 N O  0.0 N O  0 N D  0 N O  1 8704.0 0.604 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  21862.0 0.622 
0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  24060.0 0.630 
0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  231 25.0 0.585 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22253.0 0.559 
0.0 N O  0.0 N O  0.0 N O  0 N D  0 N O  23633.0 0.598 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22726.0 0.590 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N D  20700.0 0.572 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 7983.0 0.554 
0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1 6249.0 0.573 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 4901 .0 0.571 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  201 77.0 0.587 

Maximum M i n i mum Average Heat ing Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp.  o F  Temp. o F  Temp. oF  Base 65 oF Base 65 o F  Btu/fP Langleys 

0.0 N O  0.0 NO 0.0 N O  0 N D  0 N O  1 403.0 380.6 
0.0 N O  0.0 N D  0.0 N D  0 N D  0 N O  1 648. 1 447.0 
0.0 N O  0.0 N D  0.0 N D  0 N O  0 N O  1 926.3 522.5 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  21 20.0 575. 1 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2037.6 552.7 
0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1 960.8 531 .9 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2082.4 564.9 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N D  2002.5 543.2 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 824.0 494.8 
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 584.6 429.8 
0.0 N O  0.0 N D  0.0 N D  0 N O  0 N D  1 43 1 .8 388.4 
0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1313.0 356.1  
0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 777.9 482.3 

LATITUDE: 1 9 °  54' N STATION NO.  1 1 706 
LONG ITUDE: 75 o 9 '  W 
ELEVATION :  1 6  meters (52.5 feet) Guantanamo Bay, Cuba 
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Insolation and Temperature Data 

Maximum M i nimum Average Heating Coo l ing Total G lobal G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 4.55 - 4.55 0.00 568 0 6485.0 0.415  
Feb 5.66 - 3.94 0.88 488 0 9386.0 0.450 
Mar 1 0.61  0.00 5.33 402 0 1 3042.0 0.465 
Apr 1 7.22 5.27 1 1 .27 21 1 0 1 6798.0 0.480 
May 22.83 1 0.88 1 6.88 71  26 1 9409.0 0.486 
June 27.55 1 6. 1 6  21 .88 0 1 08 21 365.0 0.509 
Ju ly 29.72 1 8.94 24.33 0 186 20687.0 0.505 . 
Aug 28.83 1 7.94 23.38 0 1 56 18324.0 0.495 
Sept 25.66 1 4.22 1 9.94 1 7  66 1 4955.0 0.485 
Oct 1 9.88 8.05 1 4.00 1 41 6 1 1 1 66.0 0.473 
Nov 1 2.88 2.33 7.61 321 0 731 5.0 0.424 
Dec 6.1 1 - 3. 1 6  1 .50 521 0 5545.0 0.392 
Ann 1 7.61 6.83 1 2.22 2744 551 1 3706.0 0.476 

M ax imum Min imum Average Heating Coo l ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. oF Temp. oF Base 65 oF  Base 65 °F Btu/ff2 Langleys 

Jan 40.2 23.8 32.0 1 022 0 571 .4 1 55.0 
Feb 42.2 24.9 33.6 878 0 827.0 224.3 
Mar 5 1 . 1  32.0 4 1 .6 724 0 1 1 49.2 31 1 . 7  
Apr 63.0 4 1 .5 52.3 380 0 1 480.1 401 .5 
May 73. 1 5 1 .6 62.4 1 28 47 1 71 0.2 463.9 
June 81 .6 61 . 1  7 1 .4 0 194 1 882.6 510.6 
July 85.5 66. 1  75.8 0 1 822.8 494.4 
Aug 83.9 64.3 74.1 - 0  281 1 6 1 4.6 438.0 
Sept 78.2  57.6 67.9 31  1 1 9  1 3 1 7.7  357.4 
Oct 67.8 46.5 57.2 254 1 1  983.9 266.9 
Nov 55.2 36.2 45.7 578 0 644.6 1 74.8 
Dec 43.0 26.3 34.7 938 0 488.6 1 32.5 
Ann 63.7 54.0 4939 992 1 207.7 327.6 

STATI O N  N0. 1 3781 LATITUDE:  39 o 40' N 
LON G ITUDE:  75 o 36' W 
ELEVATION: 24 meters (78.7 feet) Wilm ington, Delaware 
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Insolation and Temperature Data 


Maximum M i n imum AveragE H eat ing Cool i ng Total G lobal Global Kr 
Dai ly 

Tem p. oc Dai ly 
Temp. oc Monthly 

Tem p. oc Degree Days 
Base 1 8.3 oc Degree Days 

Base 1 8.3 oc Radiat ion 
kJ/m2 

Cloudiness 
Index 

Jan 5 . 1  1 - 4.99 0.05 566 0 6492.0 0.404 
Feb 6.33 - 4.38 1 .00 485 0 9253.0 0.435 
Mar 1 1 .50 - 0.61 5.44 399 0 1 2768.0 0.450 
Apr 1 8.33 5.05 1 1  .72 1 98 0 1 6557.0 0.470 
May 23.61 1 0.33 1 7.00 72 31  1 9499.0 0.488 
J une 28. 1 6  1 5.22 21  .72 2 1 04 21 573.0 0.5 1 4  
July 30.22 1 7.83 24.05 0 1 77 20627.0 0.503 
Aug 29.44 1 6.72 23. 1  1 0 1 48 1 8356.0 0.494 
Sept 25.94 1 2.77 1 9.38 23 55 1 5208.0 0.489 
Oct 2(). 1 1  6.38 1 3.27 1 6 1  5 1 1 392.0 0.475 
Nov 1 3. 1 1  0.94 7.05 338 0 7387.0 0.4 1 7  
Dec 6.27 - 4.05 1 . 1 1  533 0 5460.0 0.374 
Ann 1 8 . 1 6  5.94 1 2.05 2783 522 1 3714.0 0.472 

Max imum M in imum Average H eating Cooling Total Global Total G lobal 
Dai ly 

Temp. o F  
Dai ly 

Temp. oF 
Monthly 

Temp. oF  
Degree Days 

Base 65  o F  
· Degree Days 

aase 6 5  ° F  
Radiat ion 

Btulft2 
Radiation 
Langleys 

Jan 41  .2 23.0 32. 1 1 0 1 9  0 572.0 1 55.2 
Feb 
Mar 

43.4 
52.7 

24. 1  
30.9 

33.8 
4 1 .8 

873 
718  

0
0 

81 5.3 
1 1 25.0 

221 .2 
305.2 

Apr 65.0 4 1 . 1  53. 1 356 0 1 458.9 395.7 
May 74.5 50.6 62.6 1 30 56 1 7 1 8. 1  466.0 
June 82.7 59.4 7 1 . 1  4 1 87 1 900.9 5 1 5.6 
Ju ly 86.4 64. 1 0 3 1 9  1 8 1 7.5 493.0 
Aug 85.0 62. 1  73.6 0 266 1 6 1 7.4 438.7 
Sept 78.7 55.0 66.9 41  1 340.0 363.5 
Oct 68.2 43.5 290 9 1 003.8 272.3 
Nov 55.6 33.7 44.7 608 0 650.9 1 76.6 
Dec 43.3 24.7 34.0 959 0 481 . 1  1 30.5 
Ann 64.7 '42.7 53.7 5009 940 1 208.4 327.8 

LATITUDE: 38 ° 57' N SOLM ET STATION NO. 93734 

LO NG ITUDE: 77 ° 27'  W 
ELEVATION:  88 meters (288.6 feet) as lng on er tng,w h .  1 1 51 1 - o·IS1riC 0 · 1 t c0 1 umb.1 8  
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Insolation and Temperature Data 


Max i mum M i n i mum Average Heat ing Coo l ing Total G lobal G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 6. 1 6  7.94 1 2.05 204 1 0  9679.0 0.447 
Feb 1 7.27 9. 1 6  1 3.22 1 6 1  1 7  1 2778.0 0.486 
Mar 1 9.77 1 2. 1 1 1 5.94 97 23 1 6728.0 0.521 
Apr 23.88 1 6.38 20. 1 6  1 6  7 1  21 324.0 0.574 
May 27.66 20.00 23.83 0 1 70 23726.0 0.590 
June 30.22 23. 1 1 26.66 0 250 22678.0 0.548 
July 30.83 24.00 27.44 0 282 20582.0 0.505 
Aug 30.94 24.00 27.50 0 284 1 91 51 .0 0.500 
Sept 29.27 22.44 25.88 0 226 1 7425.0 0.5 1 2  
Oct 25.72 1 7.38 21 .55 1 2  1 1 2  1 5564.0 0.547 
Nov 20.55 1 1 .77 1 6 . 1 6  87 22 1 1 804.0 0.51 1 
Dec 1 7.05 8.66 1 2.88 1 76 7 9279.0 0.457 
Ann 24. 1 1  1 6.44 20.27 756 1 479 1 6726.0 0.523 

Maximum M i n imum Average Heat ing Cool ing  Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Radiation 

Temp. o F  Temp. ° F  Temp. oF  Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 6 1 . 1  46.3 53.7 367 1 8  852.9 231 .3 
Feb 63. 1  48.5 55.8 290 31  1 1 25.9 305.4 
Mar 67.6 53.8 60.7  1 75 1 474.0 399.8 
Apr 75.0 6 1 .5 68.3 29 1 28 1 878.9 509.7 
May 81 .8 68.0 74.9 0 306 2090.6 567 . 1  
J une 86.4 73.6 80.0 0 450 1 998.3 542.0 
J u ly · 87.5 75.2 . 81 .4 0 508 1 8 1 3.6 491 .9 
Aug 87.7 75.2 8 1 .5 0 51 1 1 687.5 457.7 
Sept 84.7 72.4 78.6 0 407 1 535.4 4 1 6.5 
Oct 78.3 63.3 70.8 22 202 1 37 1 .4 372.0 
Nov 69.0 53.2 6 1 . 1  1 57 40 1 040. 1 282.1 
Dec 62.7 47.6 55.2 3 1 7  1 3  81 7.6 221 .8 
Ann 75. 4 61 .6  68.5 1 361  2662 1 473.8 399.8 

SOLM ET STATION NO. 1 2832 LATITU D E: 29 ° 44' N 
LONGITUDE: 85 ° 2' W Apalach icola ,  Florida STATION ELEVATION: 6 meters (1 9.7 feet) 
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Insolat ion and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 20.61  8.66 1 4.66 1 33 20 1 0877.0 0.495 
Feb 21 .33 · .  9.27 1 5.33 1 1 6 32 1 3767.0 0.518 
Mar 23.61 1 1 ,83 1 7.72 66 1 7567.0 0.544 
Apr 26.77 1 5. 1 1 20.94 9 87 21 379.0 0.574 
May 29.55 1 8.22 23.88 0 1 72 22336.0 0.555 
June 31 .33 21 .33 26.33 0 240 20723.0 0.502 
July 32.00 22.38 27.22 0 275 20247.0 0.498 
Aug 31 .88 22.66 27.27 0 277 1 9088.0 0.498 
Sept 30.55 22.22 26.38 0 241 1 6769.0 0.490 
Oct 27.44 1 8.44 22.94 2 1 45 1 4202.0 0.495 

1 1 752.0 0.502Nov 23.94 1 2.83 1 8.38 
Dec 21 .22 1 5.33 1 1 7  25 9878.0 0.479 
Ann 26.66 1 6.05 21  .38 501 1 621  1 .6548.0 0.5 1 5  

Jan 
Feb 

Maximum 
Dai ly 

Temp. o F  

69. 1 
70.4 

,M i n imum 
Daily 

Temp. oF 

47.6 
48.7 

Average 
Monthly 

Tem p. oF 

58.4 
59.6 

Heating 
Degree Days 

Base 65 oF 

239 
209 

, Cool ing 
Degree Days 
Base 65 oF 

36 
58 

Total G lobal 
Radiation 

Btu/ft2 

958.4 
1 2 1 3. 1  

Total G lobal 
Radiation 
Langleys 

260.0 
329.0 

Mar 53.3 63.9 1 1 9 85 1 547.9 4 1 9.9 
Apr 80.2 59.2 69.7 1 6  1 57 1 883.8 51  1 .0 
May 85.2 64.8 75.0 0 310  1 968. 1 533.9 
June 88.4 70.4 79.4 0 432 1 826.0 495.3 
July 89.6 72.3 81 .0 0 1 784.0 483.9 
Aug 
Sept 

89.4 
87.0 

72.8 
72.0 

8 1 . 1  
79.5 

0 
0 

499 
434 

1 681 .9 
1 477.6 

456.2 
400.8 

Oct 81 .4 65.2 73.3 4 261 1 251 .4 339.4 
75. 1  55. 1 65. 1 Nov 1 035.5 280.9 
70.2 49.0 59.6 21  1 Dec 870.4 236. 1 

Ann 80.0 60.9 70.5-- : 902 291 8  . 1 458. 1  395.5 

LATITUD E: 29 ° 1 1 '  N STATION NO. 1 2834 
LON G ITUDE: 81 o 3' W 
STATION ELEVATION: 1 2  meters (39.4 feet) Daytona Beach, Florida 
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44.5 
45.7 

57. 1 

737 

495 459.5 

Insolation and Temperature Data 


Jan 
Feb 
Mar 
Apr 
May 
June 
J uly 
Aug 
Sept 
Oct 

Maximum 
Dai ly 

Temp. oc 
1 8. 1  1 
1 9.38 
22.33 
26. 1  1 
29.22 
31 .27 
32.22 
32.05 
30.00 
26.22 

Min imum 
Daily 

Temp. oc 
6.94 
7.61 

1 0.05 
1 3.94 
1 7. 72 
21 . 1 1  
22.22 
22.38 
21 .33 
1 6.50 

Average 
Monthly 

Temp. oc 
1 2.55 
1 3.50 
1 6.22 
20.05 
23.50 
26.22 
27.22 
27.22 
25.66 
21 .38 

H eating 
Degree Days 
Base 1 8.3 oc 

1 93 
1 56 

97 
1 3  

0 
0 
0 
0 
0 

1 0  

Cool ing 
Degree Days 
Base 1 8.3  oc 

1 3  
21  
32 
65 

1 60 
236 
275 
275 
220 
1 05 

Total Global 
Radiation 

kJ/m2 

1 021 3.0 
1 321 4.0 
1 7270.0 
21 060.0 
22202.0 
21 395.0 
2045 1 .0 
1 9227.0 
1 6369.0 
1 3881 .0 

Global Kr 
Cloudiness 

Index 

0.481 
0.5 1 0  
0.543 
0.569 
0.552 
0.51 6  
0.501 
0.503 
0.484 
0.494 

N ov 21  .88 1 0.55 1 6.22 89 26 1 1 303.0 0.499 

Dec 1 8.66 7.27 1 3.00 1 76 1 0  9279.0 0.468 
1 442 1 6322.0 0.5 1 4  Ann 25.61 1 4.83 20.22 

Maximum Min imum Average Heating Cool ing Total G lobal Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F Tem p. oF Base 65 oF Base 65 °F Btu/ff2 Langleys 

54.6 347 23 899.9 244. 1 .Jan 64.6 
56.3 281 38 1 1 64.3 31 5.8 Feb 66.9 

Mar 72.2 50. 1 6 1 .2 1 75. 58 1 52 1 . 7  41 2.8 
68. 1 23 1 1 7 1 855.7 503.4Apr 79.0 

84.6 63.9 74.3 0 288 1 956.3 530.7May 
88.3 70.0 79.2 0 425 1 885.2 51 1 .4 June 
90.0 72.0 8 1 .0 0 495 1 802.0 488.8J u ly 

1 694.2 Aug 89.7 72.3 81 .0 0 
86.0 70.4 78.2 0 396 1 442.  391 .2  Sept .
79.2 6 1 .7 70.5 1 8  1 89 1 223. 1 331 .8 Oct 

Nov 7 1 .4 5 1 .0 6 1 .2 1 60 47 996.0 270.2 
Dec 65.6 45. 1 55.4 3 1 7  1 8  81 7.6 221 .8 
Ann 78. 1 58. 7  68.4 1 327 2596 1 438.2 390.1  

STATION NO. 1 3889 LATITUDE: 30 ° 30'  N 
LONGITUDE: 81  o 42'  W 

STATION ELEVATION:  9 meters (29.5 feet) Jacksonvi l l ,  Florida 
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79.5 

79.9 

73.9 

37 

3 1  

479 

554 

59 

Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloud i ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/rh2 I ndex 

Jan 24.22 1 4.83 1 9.55 29 67 1 2000.0 0.501 
Feb 24.77 1 5.00 1 9.88 80 1 491 2.0 0.528 
Mar 26.38 1 7.22 2 1  .83 9 1 1 7  1 8 1 96.0 0.544 
Apr 28. 1 6  1 9.61 23 ,88 0 1 66 21 098.0 0.560 
May 29.61 21 .50 25.55 0 223 20923.0 0.522 
J u ne 3 1 . 1 1 23.27 27.22 0 266 1 9383.0 0.475 
July 31  .72 24. 1 6  27.94 0 297 2001 3.0 0.496 
Aug 32. 1 6  24.33 28.27 0 308 1 8497.0 0.480 
Sept 31  .27 23.88 27.61 0 278 1 6527.0 0.472 
Oct 29.22 21  .66 25.44 0 220 1 4784.0 0.490 
Nov 26.61 1 8.05 22.33 7 1 27 1 2695.0 0.502 

88 1 1 566.0 0.510  Dec 24.77 1 5.55 20. 1 6  
Ann 28.33 1 9.94 24. 1 6  1 1 4 2243 1 671 6.0 0.506 

Maximum M in imum Average Heat ing Coo l ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ftz Langleys 

Jan 75.6 58.7 67.2 52 1 21 1 057.4 286.8 
Feb 76.6 59.0 67.8 67 1 44 1 3 1 4.0 356.4 
Mar 63.0 71 .3  1 6  2 1 1 1 603.3 434.9 
Apr 82.7 67.3 75.0 0 299 1 859.0 504.3 

May 85.3 70.7 78.0 0 401 1 843.6 500. 1 

J une 88.0 1 707.9 463.381 .0 0 

82.3 · a 535 1 763.4 478.3J u ly 89.1 75.5 
1 629.8 442. 1 Aug 89.9 75.8 82.9 0 

Sept 88.3 75.0 81 .7  0 500 1 456.3 395.0 

Oct 84.6 71 .0 77.8 0 396 1 302.7 353.4 

Nov 64.5 72.2 1 3  229 1 1 1 8.6 303.4 
Dec 76.6 60.0 68.3 56 1 58 1019 . 1  276.4 
Ann 83.0 67.9 75.5 205 4037 1 472.9 399.5 

SOLMET STATION NO.  1 2839 LATITUDE: 25 ° 48' N 
LON GITUDE: 80 ° 1 6 '  W 
STATION ELEVATIO N :  2 meters (6.6 feet) M ia m i ,  Flori.da 
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34 

455 

Insolation and Temperature Data 

Maximum · M in imum Average Heat ing Cool ing Total Global Global Kr 
Dai ly Daily Monthly · Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 21 .38 1 0.00 1 5.72 1 09 28 1 1 34 1 .0 0.507 
1 6.38 1 02 141  1 2.0 0.525 Feb 22. 1 1  1 0.66 

Mar 24.44 1 3. 1 6  1 8.83 52 67 1 7957.0 0.552 
Apr 27.50 1 6. 1 6  21  .83 7 1 1 2 21 54 1 .0 0.577 
May 30.38 18.94 24.66 0 196 22573.0 0.561 
J u ne 31  .83 21  .72 26.77 0 253 20783.0 0.504 
J u ly 32. 1 1  22.72 27.44 0 282 20443.0 0.503 
Aug 32.22 23.05 27.66 0 289 1 8989.0 0.495 
Sept 31  .05 22.38 26.72 0 251 1 6985.0 0.494 
Oct 28.05 1 8.88 23.50 0 160 14803.0 0.51 1 
N ov 24.55 1 3.83 1 9.22 41 68 1 2439.0 0.524 

1 6.38 94 1 051 0.0 Dec 2 1 .94 1 0.83 0.500 
Ann 27.27 1 6.88 22. 1 1 407 1 792 1 6873.0 0.522 

Max i mum M in imum Average Heat ing Cool ing Total G lobal Total Global 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF  Temp. oF Base 65 oF Base 65 ° F  Btu/ftz Langleys 

Jan 70.5 50.0 60.3 1 96 50 999.3 271 . 1  
Feb 71 .8 51 .2 6 1 . 5  1 84 85 1 243.5 337.3 
Mar 76.0 55.7 65.9 94 1 2 1  1 582.3 429.2 
Apr 81 .5 61 . 1  7 1 .3 1 3  202 1 898. 1  51 4.9 
May 86.7 66. 1 76.4 0 353 1 989.0 539.5 
J u ne 89.3 71 . 1  80.2 0 1 83 1 .3 496.7 
Ju ly  89.8 72.9 8 1 .4 0 508 1 80 1 .3 488.6 
Aug 90.0 73.5 81 .8 0 520 1 673.2 453.9 
Sept 87.9 72.3 80. 1 0 452 1 496.6 406.0 
Oct 82.5 66.0 74.3 0 288 1 304.4 353.8 
N ov 76.2 56.9 66.6 74 1 22 1 096. 1 297.3 
Oec 7 1 .5 51 .5  6 1 . 5  1 69 61 926.1  251 .2 
A n n  81 . 1  62.4 7 1 .8 733 3226 1 486.7 403.3 

STATI O N  N O .  1 2841 LATITU D E: 28 ° 33 ' N 
LONGITUDE: 81 o 20' W )Orlando, Florida  STATION ELEVATION:  36 meters ( 1 1 8. 1  feet) 
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55.7 

Insolat ion and Temperature Data 


Maximum M i n imum Average Heat ing Coo l ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp. oc Tem p. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 7.88 5.00 1 1 .44 226 1 2  9948.0 0.467 
Feb 1 9. 1 6  6 . 1 1 1 2.66 1 79 21 1 291 1 .0 0.497 

22.27 9. 1 1  1 5.72 1 03 22 1 6791 .0 0.527 Mar 
Apr 26.72 1 3 . 1 6  1 9.94 1 8  67 20689.0 0.559 
May 30.38 1 7. 1 1  23.77 0 1 68 21 970.0 0.546 
June 32.44 20.88 26.66 0 250 21 367.0 0.5 1 6  
J u ly 32.55 22.00 27.27 0 277 1 9841 .0 0.487 
Aug 32.50 22.05 27.27 0 277 1 901 4.0 0.497 

30.77 20.38 25.61 0 2 1 8  1 6944.0 0.500Sept 
27.00 1 4.38 20.72 1 7  91 1 4955.0 0.531Oct 
2 1 .88 8.00 1 4.94 1 1 3 1 1  1 1 445.0 0.504Nov 

Dec 1 8.38 5. 1 6  1 1 .77 208 5 9225.0 0.463 
Ann 26.00 1 3.61 1 9.83 868 1 423 1 6258.0 0.51 1 

Maximum M i n imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  o F  Temp. oF Temp.  o F  Base 65 oF Base 65 oF Btu/fF Langleys 

64.2 4 1 .0 52.6 407 22 876.6 237.8Jan 
66.5 43.0 54.8 322 38 1 1 37.6 308.6Feb 

Mar 72.1 48.4 60.3 1 85 40 1 479.5 401 .3 
67.9 32 1 2 1 1 823.0 494.5Apr 80. 1 

86.7 62.8 74.8 0 302 1 935.9 525. 1 May 
90.4 69.6 80.0 0 450 1882.7 510.7 June 

July 
Aug 
Sept 
Oct 

90:6 
90.5 
87.4 
80.6 

71  .6 
71  .7  
68.7 
57.9 

8 1 . 1  
81 . 1  
78. 1 
69.3 

0 
0 
0 

3 1  

499 
499 
392 
1 64 

1 748.3 
1 675.4 
1 493.0 
1 3 1 7.7 

474.2 
454.5 
405.0 
357.4 

Nov 7 1 .4  46.4 58.9 203 20 1 008.5 273.5 
Dec 65.1 4 1 .3 53.2 374 9 81 2.9 220.5 
Ann 78.8 56.5 67.7 1 562 2561 1 432.6 388.6 

LATITU DE: 30 ° 23' N STATION NO.  93805 

LON G ITUDE: 84 o 22' W 
STATION !=LEVATIO N :  21 meters (68.9 feet) Tal lahassee, Florida 
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Insolation and Temperature Data 

Maximum 
Dai ly 

Temp.  oc 

M in imum 
Daily 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base · 1 8.3  oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

1 1 470.0 0 .505 Jan 2 1 .44 1 0.05 1 5.77 1 1 2  
48 1 4293.0 0.526Feb 22. 1 6  1 0.94 1 6.55 

24.50 1 3.27 1 8.88 · 
Apr 28.00 1 6.44 22.22 
May 30.83 1 9.38 25. 1 1 
June 32. 1 6  22.22 27.22 
July 32.27 23.1 6  27.72 
Aug 32.44 23.33 27.88 
Sept 31 .66 22.55 27. 1 1  
Oct 28.83 1 8.61 23.72 
Nov 25.05 1 3.55 1 9.33 

Mar 50 67 1 8087.0 0.553 
5 121  21 660.0 0.579 
0 210  22677.0 0.564 
0 266 20966.0 0.51 0  
0 291 1 9891 .0 0.490 
0 296 1 8761 .0 0.488 
0 263 1 6933.0 0.491 
0 1 67 1 5280.0 0.523 

39 69 1 2572.0 0.522 
1 061 6.0 0.497Dec 22.22 1 0.66 1 6.44 93 

398 1 870 1 6934.0 0.521Ann 27.61 1 7.00 22.33 

Maximum M i n imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. o F  Tem p. o F  Base 65 oF Base 65 oF Btu/fP Langleys 

J an 70.6 50.1 60.4 202 1 01 0.7 274. 1 

Feb 71 .9 51 . 7  6 1 .8 1 75 86 1 259.4 341 .6  

M ar 76.1 55.9 66.0 90 1 2 1  1 593.7 432.3 

Apr 82.4 61 .6 72.0 9 218  1 908.5 51 7.7 
87.5 66.9 77.2 0 378 1 998.2 542.0May 
89.9 72.0 8 1 .0 0 479 1 847.4 501 . 1  June 
90. 1 73.7 81 .9 0 524 1 752.7 475.4July 

Aug 90.4 74.0 82.2 0 533 1 653. 1 448.4 
72.6 80.8 . 0  473 1 492.0 404.7 Sept 89.0 

Oct 83.9 65.5 74.7 0 301 1 346.4 365.2 
Nov 77.1 56.4 66.8 70 1 24 1 1 07.8 300.5 
Dec 72.0 51 .2  6 1 .6 1 67 63 935.4 253.7 
Ann 81 .7 62.6 72.2 7 1 6  3366 1 492. 1  404.7 

LATITUDE: 27 ° 58' N STATION NO. 1 2842 
LONGITUDE: 82 ° 32' W 

. Tampa,  Florida STATION ELEVATION:  3 meters (9.8 feet)
62 



79.5 

74 

77 

Insolat ion and Temperature -Data 


Maximum 
Daily 

Temp. oc 

M i n imum 
Dai ly 

Temp. oc 

AveragE 
Monthly 

Tem p. oc 

Heat ing 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Rad iation 

kJ/m2 

G lobal K1 
Cloudi ness 

I ndex 

Jan 23.88 1 3.27 1 8.61  46 54 1 1 347.0 0.484 
Feb 24.44 1 3.44 1 8.94 50 67 1 3990.0 0.503 
Mar 26.27 1 5.66 21  .00 1 3  96 1 7661 .0 0.533 
Apr 
M ay 
June 

28.27 
30.05 
31  .27 

1 8.27 
20.50 
22.61 

23.27 
25.27 
26.94 

0 
0 
0 

1 50 
21 5 
258 

20593.0 
20934.0 
1 9365.0 

0.548 
0.522 
0.473 

July 
Aug 
Sept 
Oct 

32.00 
32.33 
31  .27 
29.05 

23.38 
23.55 
23.72 
2 1 . 1 6  

27.72 
27.94 
27.50 
25. 1  1 

0 
0 
0 
0 

291 
297 
275 
2 1 0  

201 86.0 
1 8877.0 
1 6 1 00.0 
1 3889.0 

0.499 
0.490 
0.462 
0.466 

Nov 26.38 1 6.94 21 .66 1 2  1 1  2 1 2030.0 0.485 
Dec 24.50 1 4. 1 1  1 9.33 43 1 0875.0 0.491 
Ann 28.33 1 8.88 23.61 1 66 2 1 03 1 632 1 .0 0.497 

Maximum M inimum Average Heat ing Cool ing Total G lobal Total Global 
Daily 

Temp. o F  
Dai ly 

Temp. oF 
Monthly 

Temp. oF 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF  

Radiat ion 
Btu/fF 

Radiation 
Langleys 

Jan 75.0 55.9 65.5 83 97 999.8 27 1 .2 
Feb 76.0 56.2 66. 1 90 1 2 1  1 232.7 334.4 
M ar 79.3 60.2 69.8 23 1 73 1 556.2 422. 1 
Apr 82.9 64.9 73.9 0 270 1 8 1 4.5 492.2 
May 86. 1 68.9 77.5 0 387 1 844.6 500.3 
June 88.3 72.7 80.5 0 464 1 706.3 462.8 
July 89.6 74 . 1  8 1 .9 0 524 1 778.7 482.5 
Aug 90.2 . 74.4 82.3 0 535 1 663.3 451 .2  
Sept 88.3 74.7 81 .5 0 495 14 18 .6 384.8 
Oct 84.3 70. 1 7 7 .2 0 378 1 223.8 332.0 
Nov 62.5 71 .0 22 202 1 060.0 287.5 

1 33 958.2 259.9Dec 76. 1  57.4 66.8 
Ann 83.0 66.0 74.5 299 3785 1 438. 1 390.1  

LATITUDE: 26 ° 4 1  ' N STATION NO. 1 2844 
LONG ITU DE: 80 ° 6 '  W 
E LEVATION: 6 meters (1 9.7 feet) West Pa l m  Beach , Flori!da 
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33.4 
35.5 

52.3 

34.3 43.5 

Insolation and Temperature Data 


Max imum M i n i mum Average Heating Cool ing Total G lobal G l obal Kr 
Daily 

Temp. oc 
Daily 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 1 0.77 0.77 5.77 389 0 81 44.0 0.422 
Feb 1 2.50 1 .94 7.22 31  1 0 1 0996.0 0.454 
Mar 1 6. 1 6  5.05 1 0.61 246 6 1 4795.0 0.484 
Apr 21  .88 1 0.38 1 6 . 1 6  80 1 5  1 9 1 36.0 0.525 
May 26. 1  1 1 5. 1  1 20.61 1 5  85 21 039.0 0.523 
June 29.22 1 9.22 24.22 0 1 78 21 720.0 0.521 
Ju ly  30.27 20.77 25.55 0 223 20566.0 0.502 
Aug 30.22 20.33 25.27 0 2 1 5  1 9390.0 0.51 1 
Sept 27.33 1 7.44 22.38 4 1 26 1 6 1 38.0 0.490 
Oct 22.50 1 1 .27 1 6.88 76 31  1 3618.0 0.51 1 
Nov 1 6.61 4.88 1 0.77 226 0 1 0020.0 0.481 
Dec 1 1  .50 1 .27 6.38 370 0 7652.0 0.428 
Ann 21  .27 1 0.72 1 6.00 1 71 9  882 1 5268.0 0.495 

Max i mum M i n i mum Average Heat ing Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. o F  Tem p. o F  Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 51 .4 42.4 700 0 71 7.6 1 94.6 
Feb 54.5 45.0 560 0 968.9 262.8 
Mar 61 . 1  41 . 1  5 1 . 1  443 1 1  1 303.6 353.6 
Apr 71 .4 50.7  6 1 . 1  1 44 27 1 686.2 457.4 
May 79.0 59.2 69. 1  27 1 53 1 853.8 502.9 
June 84.6 66.6 75.6 0 320 1 9 1 3.8 5 1 9. 1  
J u ly 86.5 69.4 78.0 0 401 181 2.2 491 .5 
Aug 86.4 68.6 77.5 0 387 1 708.5 463.4 
Sept 81 .2 63.4 72.3 7 227 1 422.0 385.7 
Oct 72.5 62.4 1 37 56 1 1 99.9 325.5 
Nov 6 1 .9 40.8 5 1 .4 407 0 882.9 239.5 
Dec 52. 7 666 0 674.2 1 82.9 
Ann 70;3 5 1 .3 60.8 3094 1 588 1 345.3 364.9 

STATIO N NO.  1 3874 LATITU DE: 33 o 39 ' N 
LONGITU D E: 84 o 26 ' W Atlanta,  Georg ia  ELEVATION: 3 1 5  meters ( 1033.2 feet) 

64 



 

333 

57 

473 

Insolat ion and Temperature Data 

Maximum M i nimum Average Heating Coo l ing Total Global Global Kr 
Dai ly  

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Oct 	 25.00 1 0.66 1 7.83 

3 8523.0 0.437Jan 	 1 4.22 1 . 1 1  7.66 
2.27 9.05 263 4 1 1 522.0 0.473 
5.55 1 2.55 192 1 2  1 5 1 88.0 0.495 

1 0.38 1 7 .66 50 30 1 961 6.0 0.538 
1 5.05 22.05 5 1 2 1  2 1167.0 0.526 
1 9.27 25.66 0 220 21 605.0 0.51 8 
21 .05 26.88 0 265 20468.0 0.500 
20.55 26.44 0 251 1 8920.0 0.498 
1 7.33 23.44 0 1 55 1 5998.0 0.485 

Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 

1 5.83 
1 9.50 
24.94 
29.00 
32.00 
32.66 
32.33 
29.55 

42 1 3841 .0 0.5 1 7  

Nov 1 9.50 4.55 1 2.05 1 9 1  2 1 0401 .0 0.495 

Dec 1 4.83 1 . 1 6  8.00 320 0 81 82.0 0.453 

Ann 24. 1 1 1 0.77 1 7.44 1 4 1 5  1 1 08 1 5453.0 0.500 

Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF  Base 65 oF Base 65 oF  Btu/fP Langleys 

599 5 751 .0 203.7 Jan 	 57.6 34.0 45.8 
Feb 	 60.5 36.1 48.3 7 1 01 5.2 275.4 

346 22 1 338.3 363.0Mar 67. 1 42.0 54.6 
1 728.4 468.8Apr 76.9 50.7 63.8 90 54 

May 84.2 59. 1  71 .7  9 2 1 8  1 865. 1 505.9 
396 1 903.7 51 6.4 J une 89.6 66.7 78.2 	 0 

0 477 1 803.5 489.2July 90.8 69.9 80.4 
Aug 90.2 69.0 79.6 0 452 1 667. 1 452.2 

1409.6 382.4Sept 85.2 63.2 74.2 0 279 
1 03 76 1 2 1 9.6 330.8Oct 77.0 5 1 .2 64 . 1  

Nov 67.1 40.2 53.7 344 4 91 6.5 248.6 
0 720.9 1 95.6 Dec 58.7 34. 1 46.4 576 

1 994 1 36 1 .6 369.3Ann 	 75.4 51 .4 63.4 2547 

STATION NO. 3820 LATITUDE: 33 o 22 ' N 
LONG ITUDE: 81  o 58' W Augusta,  Georg ia  ELEVATION: 45 meters (1 47.6 feet) 
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53.4 

45 57 

Insolation and Temperature Data 


Max imum 
Daily 

Temp.  oc 

Jan 14 .83 
Feb 1 6.55 
Mar 20.22 
Apr 25.72 
May 30.00 
June 32.72 
July 33.38 
Aug 33.22 
Sept 30.33 

M i n imum 

Daily 


Temp . . oc 


2.72 
3.88 
7.00 

1 1 .77 
1 6.05 
20.  1 1  
21  .50 
21 . 1  1 
1 8.27 

Average 

Monthly 


Temp. oc 


8.77 
1 0.22 
1 3.61 
1 8.77 
23.05 
26.44 
27.44 
27 . 16  
24.33 

Heat ing 
Degree Days 
Base 1 8.3 oc 

301 
235 
1 65 

36 
3 
0 
0 
0 
0 

Coo l ing 
Degree Days 
Base 1 8.3 oc 

5 
7 

1 9  
50 

1 49 
243 
282 
273 
1 80 

Total Global Global Kr 
Radiation Cloudi ness 

kJ/m2 Index 

8726.0 0.439 
1 1  572.0 0.468 
15472.0 0.500 
1 9704.0 0.538 
21 394.0 0.531 
21 783.0 0:523 
2026 1 .0 0.495 
1 9495.0 0.513  
1 6329.0 0.492 
1 4 1 53.0 0.52325.66 1 1 .77 1 8 .72 Oct 

Nov 19 .94 5.77 1 2.88 1 68 5 1 0664:0 0.498 

Dec 1 5.33 2.77 9.05 287 0 8273.0 0.448 

Ann 24.83 1 1  .88 1 8.38 1 244 1 274 1 5652.0 0.503 

Max imum M i n imum Average Heati ng Coo l ing Total G lobal Total G lobal 
Daily 

Temp. oF 
Daily 

Temp. oF 
Monthly 

Temp. oF  
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF  

Radiation 
Btu/fF 

Rad iation 
Langleys 

Jan 58.7 36.9 47.8 542 9 768.9 208.6 

Feb 6 1 .8 39.0 50.4 423 1 3  1 0 1 9. 7  276.6 

Mar 68.4 44.6 56.5 297 34 1 363.3 369.8 

Apr 
May 
June 

78.3 
86.0 
90.9 

53.2 
60.9 
68.2 

65.8 
73.5 
79.6 

65 
5 
0 

90 
268 
437 

1 736.2 
1 885. 1  
1 91 9.4 

470.9 
51 1 .3  
520.6 

July 
Aug 
Sept 
Oct 

92. 1  
9 1 .8 
86.6 
78.2 

70.7 
70.0 
64.9 
53.2 

81 .4 
80.9 
75.8 
65. 7 

0 
0 
0 

81 

508 
491 
324 
1 03 

1 785.3 
1 71 7.8 
1 438.8 
1 247. 1 

484.3 
465.9 
390.3 
338.3 

Nov 67.9 42.4 55.2 302 9 939.6 254.9 

Dec 59.6 37.0 48.3 51 7 0 729.0 1 97.7 
65. 1 2239 2293 1 379.2 374. 1 Ann 76.7 

LATITU DE: 32 ° 42 ' N STATION NO. 381 3  
LONG ITU DE: 83 ° 39'  W 
ELEVATION: 1 1 0  meters (360.8 feet) Macon,  Georgia 
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54.3 

55.9 
44.9 

54.9 

33 

794.7 

95 

59 

753.7 

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Jan 1 6. 1 6  
Feb 1 7.55 
Mar 20.83 
Apr 25.44 
May 29.33 
June 31 .83 
J u ly 32.66 
Aug 32.38 
Sept 29.66 

M i nimum 

Dai ly 


Temp. oc 

3.72 
4.72 
8.00 

1 2.38 
1 6.55 
20.44 
21 .83 
21 .61 
1 9.38 

Average 

Monthly 


Temp. oc 


9.94 
1 1 . 1 6  
1 4.44 
1 8.94 
22.94 
26. 1 6  
27.27 
27.00 
24.55 

Heating 
Degree Days 
Base 1 8.3 oc 

268 
2 1 0  
1 42 

35 
0 
0 
0 
0 
0 

Cool ing 
Degree Days 
Base 1 8.3 oc 

8 
1 0  
21  
53 

1 44 
235 
277 
268 
1 86 

Total Global 
Radiat ion 

kJ/m2 

901 9.0 

1 1  846.0 

1 5871 .0 

1 9990.0 

21 022.0 

2093 1 .0 

20241 .0 

1 8396.0 

1 5477.0 


Global Kr 

Cloudi ness 


I ndex 


0.446 
0.473 
0.509 
0.544 
0.522 
0.503 
0.495 
0.483 
0.464 

Oct 25.66 1 3.27 1 9.50 69 1 3808.0 0.505 
N ov 20.72 7. 1 6  1 3.94 1 40 8 1 0681 .0 0.492 
Dec 1 6.72 3.72 1 0.22 254 3 8554.0 0.454 
Ann 24.88 1 2.72 1 8.83 1 084 1 287 1 5486.0 0.495 

Maximum M i n imum Average Heati ng Coo l ing Total G lobal Total G l obal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. ° F  Temp. oF Temp. oF Base 65 OF Base 65 oF Btu/ft2 Langleys 

Jan 6 1 . 1  38.7 49.9 482 1 4  21 5.6 
Feb 63.6 40.5 52. 1  378 1 8  1 043.8 283. 1 

Mar 69.5 46.4 .58.0 256 38 1 398.5 379.3 

Apr 77.8 66. 1 63 1 76 1 .4 477.8 
May 84.8 6 1 .8 73.3 0 259 1 852.3 502.4 
J une 89.3 68.8 79. 1 0 423 1 844.3 500.3 
Ju ly 90.8 7 1 .3 8 1 . 1  0 499 1 783.5 483.8 
Aug 90.3 70.9 80.6 0 482 1 620.9 439.7 
Sept 85.4 66.9 76.2 0 335 1 363.7 369.9 
Oct 78.2 67.1 1 24 1 21 6.7 330.0 
Nov 69.3 57. 1 252 1 4  941 . 1 255.3 
Dec 62. 1  38.7 50.4 457 5 204.4 
Ann 76.8 65.9 1 951  231 7  1 364.5 370. 1 

LATITUDE: 32 ° 8' N STATION NO. 3822 
LON G ITUDE: 81 o 1 2 '  W 
ELEVATION:  1 6  meters (52.5 feet) Savannah,  Georg ia  
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497.3 

547.5 
534.7 

Insolation and Temperature Data 


Max imum M in imum Average H eat ing Coo l ing Total Global G lobal Kr 
Daily 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N O  1 3706.0 0.51 7 
Feb 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  1 6354.0 0.539 
Mar 0.0 N D  0.0 N O  0.0 N O  0 N D  0 N D  1 8670.0 0.537 
Apr 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N D  20808.0 0.546 
May 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  22386.0 0.564 
J une 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N D  22976.0 0.573 
July 0 .0 N D  0.0 N O  0.0 N D  0 N D  0 N D  22905.0 0.576 
Aug 0.0 N D  0.0 N O  0.0 N O  0 N O  0 N D  22370.0 0.580 
Sept 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N D  20595.0 0.573 
Oct 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N O  1 7645.0 0.553 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N D  0 N D  1 4747.0 0.533 
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 3229.0 0.523 
Ann 0 .0 N O  0.0 N O  0.0 N O  0 N D  · . 0 N D  . 1 8866.0 

. 
0:554 

Maximum 
Dai ly 

Temp. o F 

Min imum 
Daily 

Temp. o F  

Average 
Month ly 

Temp. o F  

H eat ing 
Degree Days 

Base 65 o F  

Cool ing 
Degree Days 
Base 6 5  °F  

Total G lobal 
Rad iation 

Btu/ft2 

Total Global 
Radiation 
Langleys 

Jan 0.0 N D  0.0 N D  0.0 N D  0 ND 0 ND 1 207.7 327.6 
Feb 0.0 N O  0.0 N D  0.0 N D  0 N O  0 N D  1 44 1 .0 390.9 
Mar 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 645.1 446.2· 
Apr 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 833.5 
May 0.0 N D  0.0 N O  0.0 N D  0 N O  0 N D  1 972.5 535.0 
June 0 .0  N O  0.0 N O  0.0 N D  0 N D  0 N D  2024.5 549.1  
J u ly 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  201 8.3 
Aug 0.0 N O  0.0 N D  0.0 N O  0 N D  0 N O  197 1 . 1  
Sept 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N D  1 8 1 4.7 492.2 
Oct 0.0 N O  0.0 N D  0.0 N D  0 N D  0 N O  1 554.8 421 .7 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 299.4 352.5 
Dec 0.0 N D  0.0 N O  0.0 N D  0 N O  0 N D  1 1 65.7 3 1 6.2  
Ann 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 662.4 450.9 

STATION NO.  225 1 4  LATITU DE: 21 o 19 '  N 
LONGITUDE: 1 58 °  4' W Barbers Point,  H awa i i  ELEVATION : 1 0  meters (32.8 feet) 
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79.4 

73.5 

67.5 75.3 
75.9 

73.5 

73.4 

337 

Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Coo l ing Total Global Gl obal Rr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc .Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 26.44 17. 1 1  21 .77 0 1 06 12708.0 0.464 
Feb 26.33 1 7.00 21 .66 0 94 14143.0 0.455 

26.00 1 7.38 21 .72 0 1 06 1 5305.0 0.435 Mar 
Apr 26.55 1 8.1 1 22.33 0 1 20 1 6284.0 0.426 

27.38 1 8.66 23.05 0 146 1 7625.0 0.446May 
June 28. 1 6  1 9. 1 6  23.66 0 160 1 8822.0 0.473 

28.33 1 9.72 24.05 0 1 77 1 8436.0 0.467 Ju ly 
Aug 28.61 20. 1 1 24.38 0 1 87 1 8072.0 0.469 

Sept 28.66 1 9.77 24.22 0 1 76 1 7554.0 0.484 
28.44 1 9.27 23.88 0 1 72 1 5572.0 0.479Oct 

Nov 27.38 1 8.66 23.05 0 141  1 2539.0 0.441 

Dec 26.33 1 7.61 22.00 0 1 1 3 1 1 568.0 0.441 
27.38 1 8. 5 23.00 0 1 703 1 571 9.0 0.457Ann 

Maximum M in imum Average H eati ng Cool ing Total G lobal Total Global 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 OF Base 65 oF Btu/fP Langleys 

79.6 62.8 7 1 .2  0 191  1 1  19.8 303.7 Jan 
Feb 79.4 62.6 7 1 .0 0 1 69 1 246.2 338.0 
Mar 78.8 63.3 7 1 . 1  0 1 91 1 348.6 365.8 
Apr 79.8 64.6 72.2 0 2 1 6  1434.8 389.2 

0 263 1 553.0 42 1 .3 May 81 .3 65.6 
0 288 1 658.5 449.9 82.7 66.5 74.6June 
0 3 1 9  1 624.5 440.6 Ju ly 83.0 
0 1 592.4 431 . 9 Aug 83.5 68.2 

31 7 1 546.8 4 1 9.6 83.6 67.6 75.6 0Sept 
310  1372. 1 372.283.2 66.7 75.0 0Oct 

0 254 1 1 04.9 299.7 Nov 81 .3 65.6 
Dec 63.7 7 1 .6 0 203 1019.3 276.5 

0 3065 1 385. 1 375.7 Ann 81 .3 65.4 

STATION NO.  21 504 LATITUD E: 19° 43' N 
LONGITUDE: 1 55 °  4 '  W H il o, H awai i  ELEVATION: 1 1  meters (36. 1 feet) 
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73.4 

247 

344 

439.9 

444.5 

Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Coo l i ng 
Dai ly Dai ly Monthly Degree Days Degree Days 

Temp.  oc Temp. oc Temp. oc Base 1 8. 3  oc Base 1 8.3 oc 
Jan 26.27 1 8,50 22.38 0 1 25 
Feb 26.22 1 8.50 22.38 0 1 1 3 
Mar 26.50 1 9.05 22.77 0 1 37 
Apr 27.44 20.05 23.77 0 1 63 
May 28.66 21 .22 24.94 0 205 
June 29.77 22.33 26.05 0 231 
J u ly 30.44 23.00 26.72 0 260 
Aug 30.77 23.33 27.05 0 270 
Sept 30.77 23.0Q 26.88 0 256 
Oct 29.88 22.22 26.05 0 239 
Nov 28.44 21 .00 24.72 0 1 9 1  
Dec 26.83 1 9.50 23. 1 6  0 1 50 
Ann 28.50 21 .00 24.77 0 2345 

Maximum M in imum Average Heati ng Coo l ing 
Daily Dai ly Monthly · Degree Days Degree Days 

Temp. o F  Temp. oF Temp.  oF Base 65 oF Base 65 oF 

Jan 79.3 65.3 72.3 0 225 
Feb 79.2 65.3 72.3 0 203 

Total Global 
Rad iation 

kJ/m2 

1 3390.0 

1 5847.0 

1 8404.0 

20380.0 

221 23.0 

22748.0 

22723.0 

2231 8.0 

20543.0 

1 7481 .0 

1 4369.0 

1 2853.0 

1 8598.0 


Total G l obal 

Radiation
�

Btu/fP 


1 1 79.8 

1 396.3 


G lobal Kr 

Cloudiness 


I ndex 


0.505 
0.522 
0.529 
0.535 
0.557 
0.568 
0.571 
0.579 
0.571 
0.548 
0.520 
0.508 
0.546 

Total G l obal 

Radiation 

Langleys 


320.0 
378.8 

Mar 79.7 66.3 73.0 0 1 62 1 . 7  
Apr 81 .4 68. 1 74.8 0 293 1 795.8 487 . 1  
May 83.6 70.2 76.9 0 369 1 949.3 528.8 

0 4 1 6  2004.4 543.7J une 85.6 72.2 78.9 
Ju ly 86.8 73.4 80. 1 0 468 2002.2 543.1  
Aug 87.4 74.0 80.7 0 486 1 966.5 533.4 

80.4 0 461 1 810 . 1  491 .0 Sept 87.4 
0 430 1 540.3 41 7.8 85.8 72.0 78.9Oct 

1 266. 1 343.4Nov 83.2 69.8 76.5 0 
0 270 1 1 32.5 307.2Dec 80.3 67.1 73.7 

Arin 83.3 69.8 76.6 0 4221 1 638.7  

STATION NO.  22521 LATITU DE: 21 o 20' N 
LON GITUDE:  1 57 °  55' W 

H onol u l u ,  H awa i i  ELEVATIO N :  5 meters ( 1 6.4 feet) 
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77.9 

73.3 
75.5 

77.3 

71  

Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly . Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 25.50 1 8.00 21 .77 0 1 08 1 251 8.0 0.479 
Feb 25.50 1 8.00 21  .77 0 97 1 4750.0 0.491 
Mar 25.50 1 8.55 22.05 0 1 1 7  1 6746.0 0.484 
Apr 26.22 1 9.61 22.94 0 1 38 1 8620.0 0.489 
May "27.44 20.83 24.1 6  0 1 81 20700.0 0.520 
J une 28.50 22.05 25.27 0 208 21  1 97.0 0.527 
J uly 28.88 22.61 25.77 0 230 21  1 37.0 0.530 
Aug 29.22 23. 1 1  26. 1 6  0 242 20634.0 0.535 
Sept 29.33 22.66 26.00 0 230 1 9774.0 0.552 
Oct 28.50 2 1 .83 25.1 6  0 21  1 1 6449.0 0.519 
Nov 27. 1  1 20.88 24.00 0 1 70 1 3099.0 0.480 
Dec 25.66 1 9.33 22.50 0 1 29 1 1951 .0 0.480 
Ann 27.27 20.61 23.94 0 2066 1 7298.0 0 -510 

Maximum Minimum Average Heat ing Cool ing Total Global Total Global 
Dai ly  Dai ly Monthly Degree Days Degree Days Rad iation Radiat ion 

Temp. °F Temp. oF Tem p. oF Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 64.4 7 1 .2 0 1 94 1 1 03.0 299.2 
Feb 77.9 64.4 7 1 .2 0 175 1 299.7 352.5 

Mar 77.9 65.4 7 1 .7 0 21 1 1 475.6 400.2 

Apr 0 248 1 640.7 445.079.2 67.3 
May 0 326 1 824,0 494.88 1 .4 69.5 
June 83. 3 71 .7  77.5 0 374 1 867.8 506.6 
Ju ly  84.0 72.7 78.4 0 414  1 862.5 505.2 
Aug 84.6 73.6 79. 1 0 436 1 81 8. 1  493.2 
Sept 84.8 72.8 78.8 0 4 1 4  1 742.4 472.6 
Oct 83.3 71 .3 0 380 1 449.4 393.1  
Nov 80.8 69.6 75.2 0 306 1 1 54.2 31 3.1  
Dec 78.. 2 66.8 72.5 0 232 1 053. 1 285.6 
Ann 81 . 1  69.1 75. 1 0 371 9  1 524.2 41 3.4 

LATITUDE: 21 o 59' N STATION NO. 22536 
LON G ITUDE: 1 59 °  21 ' W 
ELEVATION: 45 meters (1 47.6 feet) lihue, H aw,a i i 
a



4.33 

74.5 

53 

479 

95 

72 

495.5 

Insolation and Temperature Data 


Maximum M in imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp, oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 2.50 - 5.88 - 1 .66 620 0 5508.0 0.4 1 7  
Feb 6.55 - 2.66 1 .94 458 0 9530.0 0.512  
Mar 1 0.88 - 0.83 5.05 41 1 0 1 4800.0 0.565 
Apr 1 6.33 2 .50 9.44 266 0 20733.0 0.61 1 
May 21 .44 6.72 1 4. 1 1  1 40 9 25838.0 0.653 
June 25.72 1 0.66 1 8.22 50 27955.0 0.665 
J u ly 32.50 1 4.72 23.61 0 1 63 2965 1 .0 0.726 
Aug 30.88 1 3.72 22.33 6 1 30 24928.0 0.687 
Sept 25.33 9. 1 6  1 7.27 70 38 1971 5.0 0.672 
Oct 1 8. 1 6  4. 1 1  1 1 . 1 6  225 3 1 29 1 3.0  0.600 
Nov 9.38 - 0.72 420 0 7 1 30.0 0.478 
Dec 3 .94 - 3.88 0.05 566 0 4962.0 0.423 
Ann 1 7.00 3.94 1 0.50 3240 396 1 6972.0 0.620 

Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 OF Base 65 oF Btu/fF Langleys 

Jan 36.5 21 .4 29.0 1 1 1 6 0 485.3 1 31 .6 
Feb 43.8 27.2 35.5 824 0 839.7 227.8 
Mar 5 1 .6 30.5 41 . 1  740 0 1 304. 1  353.7 
Apr 6 1 .4 36.5 49.0 0 1 826.9 
May 70.6 44. 1 57.4 252 1 6  2276.7 61 7.6 

90June 78.3 5 1 .2 64.8 2463.2 668.2 
90.5 58.5J u ly 0 293 261 2.7 708.7 

Aug 87.6 56.7 72.2 1 1  234 21 96.5 595.8 
Sept 77.6 48.5 63. 1 1 26 68 1 737.2 471 .2 
Oct 64.7 39.4 52. 1  405 5 1 1 37.8 308.6 
Nov 48.9 30.7 39.8 756 0 628.3 1 70.4 
Dec 39. 1 25.0 32. 1 1 0 1 9  0 437.2 1 1 8.6 
Ann 62.6 39. 1 50.9 5832 7 1 3  1 495.5 405.6 

STATION NO. 24131  LATITUDE: 43 ° 34 ' N 

Boise, Idaho 
L
LONGITUDE: 1 1 6 °  1 3 '  W 
ELEVATION: 874 meters (2866.7 feet) 



339.7 

73 

Insolation and Temperature Data 


Maximum M i nimum Average Heating Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 3.27 - 4.22 - 0.44 582 0 3855.0 0.337 
Feb 7.77 - 1  .05 3.38 418  0 691 2.0 0:409 
Mar 1 1 .61 0.50 6.05 380 0 1 1 57 1 .0 0.466 
Apr 1 6.66 3.66 1 0 . 1 6  245 0 1 6286.0 0.493 
May 21  .44 7.50 1 4.50 1 28 1 0  2091 0.0 0.533 
June 25.50 1 1  . 1 6  1 8.33 46 46 22866.0 0.545 
July 31  .77 1 4.22 23.00 0 1 46 26509.0 0.652 
Aug 30.61 1 3.27 2 1 .94 9 1 2 1  2 1 9 1 8.0 0.6 1 5  
Sept 25.33 9.38 1 7.38 68 40 1 6281 .0 0.578 
Oct 1 7.33 4.61 1 1  .00 227 0 9758.0 0.489 
Nov 8.88 0.50 4.72 408 0 4685.0 0.355 
Dec · 5.00 - 1  .88 1 .55 520 0 3247.0 0.325 
Ann 1 7. 1  1 4 .77 1 0.94 3035 365 1 3733.0 0.522 

Maximum M in imum Average Heating Cool ing Total G lobal Total G l obal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Rad i ation 

Temp.  o F  Temp. °F Temp. oF Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 37.9 24.4 3 1 .2 1 048 0 92. 1  
Feb 46.0 30. 1 38. 1 
Mar 52.9 32.9 42.9 
Apr 62.0 38.6 50.3 
May 70.6 45.5 58. 1  
June 77.9 52. 1 65.0 
Ju ly 89.2 57.6 73.4 
Aug 87,1 55.9 71  .5 
Sept 77.6 48.9 63.3 
Oct 63.2 40.3 51  .8 
Nov 48.0 32.9 40.5 
Dec 41  .0 2a.6 34.8 
Ann 62.8 40.6 5 1 . 7  

LATITUDE: 46 ° 23 ' N 
LONGITUDE: 1 1 7 °  1 '  W 
ELEVATI0N: 438 meters (1 436.6 feet) 

752 0 609.0 1 65.2 
684 0 1 0 1 9.6 276.6 
441 0 1 435.0 389.3 
230 1 8  1 842.5 499.8 

83 83 201 4.8 546.5 
0 263 2335.8 633.6 

1 6  21 8 1 931 .3 523.9 
1 22 72 1 434.6 389.1  
409 0 859.8 233.2 
734 0 41 2.8 1 1 2.0 
936 0 286. 1 77.6 

5463 657 1 21 0. 1  328.2 

STATION NO. 241 49 

Lewiston , Idaho 



45.3 

35.7 

33.9 

553 

479.9 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/rn2 I ndex 

Jan 0.22 - 9.99 - 4.88 720 0 6 1  1 9.0 0.450 
Feb 3.66 - 6.61 - 1 .44 0 1001 0.0 0.527 
Mar 7.66 - 3.94 1 .88 510  0 1 5564.0 0.587 
Apr 1 4.27 0.44 7.38 328 0 20659.0 0.606 
May 20.05 4.83 1 2.44 1 86 3 25878.0 0.653 
June 24.72 8.38 1 6.55 76 23 281 43.0 0.670 
Ju ly 31 .55 1 2.27 21 .94 0 1 1 3 29505.0 0.722 
Aug 30.22. 1 1 .38 20.83 1 1  88 2541 5.0 0.698 
Sept 24.27 6  1 6  1 5.22 1 06 1 3  20080.0 0.678 
Oct 1 7.22 1 .00 9. 1 1  286 0 1 3655.0 0.624 
Nov 7.72 - 3.61 2.05 488 0 781 6.0 0.51 1 
Dec 1 .94 - 7.61 - 2.83 656 0 541 5.0 0.447 
Ann 1 5.27 1 .05 8. 1 6  3923 242 1 7355.0 0.628 

Maximum M i n imum Average H eat ing Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. °F Temp . oF Base 65 oF Base 65 ° F  Btu/ft2 Langleys 

Jan 32.4 1 4.0 23.2 1 296 0 539.2 146.3 
Feb 38.6 20. 1 29.4 995 0 882.0 239.2 
Mar 45.8 24.9 35.4 918  0 1 371 .4 372.0 
Apr 57.7 32.8 590 0 1 820.3 493.8 
May 68;1 40.7 54.4 335 5 2280.2 61 8.5 
June 76.5 47.1 61 .8 1 37 41  2479.8 672.6 
July 88.8 54.1 7 1 .5 0 203 2599.8 705.2 
Aug 86.4 52.5 69.5 20 1 58 2239.4 607.4 
Sept 75.7 43. 1 59.4 191  23 1 769.3 

Oct 63.0 33.8 48.4 5 1 5  0 1 203.2 
 326.4 
Nov 45.9 25.5 878 0 688.7 1 86.8 
Dec 35.5 1 8.3 26.9 1 1 81 0 477. 1 1 29.4 
Ann 59.5 46.7 706 1 436 1 529.2 41 4.8 

STATION NO. 241 56 LATITUDE: 42 ° 55 ' N 
LONGITUDE: 1 1 2 °  36' W Pocatel lo., Idaho ELEVATION: 1 365 meters (4477.2 feet) 
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Insolation and Temperature .Data 


Maximum Min imum Average Heating Cool ipg Total G lobal Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

- 0.27 - 8.33 - 4.27 701 0 5754.0 0.402Jan 
Feb 1 .44 - 6.55 - 2.55 585 0 8620.0 0.439 
Mar 7.00 - 1 .66 2.66 485 0 1 2562.0 0.464 
Apr 1 5. 1 6  4.66 251 0 1 6558.0 0.481 

20302.0 0.51 1 May 21 .27 9.83 1 5.55 1 1 5 
27.00 1 5.72 21 .38 1 4  1 06 22777.0 0.542June 
29. 1 1  1 8.33 23.72 0 1 67 22060.0 0.539July 

Aug 28.50 1 7.83 23. 1 6  4 1 53 1 951 3.0 0.533 
1 5365.0 0.51 1 24.33 1 3.33 1 8.83 31Sept 

1 3.00 1 75 1 0  1 0996.0 0.489Oct 1 8.33 
4 1 0  0 641 9.0 0.402 

Dec 1 .83 - 5.77 - 1 .94 628 0 4557.0 0.355 
Ann 1 5.22 5.44 1 0.33 3403 51 3 1 3790.0 . 0.492 

Nov 8.94 0.33 4.66 

Maximum M in imum Average Heating Cool i ng Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. ° F  Temp. o f  Temp. °F Base 65 oF Base 65 °f Btu/fP Lang leys 

1 262 0 507.0 1 37.5 Jan 31 .5 1 7.0 24.3 
Feb 34.6 20.2 27.4 1 053 0 759.5 206.0 
Mar 44.6 29.0 36.8 873 0 11 06.9 300.2 

49.9 452 0 1 459.0 395.8Apr 40.4 
1 788.9 485.2May 70.3 49.7 60.0 207 

June 80.6 60.3 70.5 25 1 91 2007.0 
0 301 1 943.8 527.3July .84.4 65.0 
7 275 1 7 1 9.4 466.4Aug 83.3 64.1 

56 83 1 353.9 367.2Sept 75.8 56.0 65.9 
55.4 315  18  968.9 262.8Oct 65.0 45.6 

565.6 1 53.4 Nov 48. 1 32.6 40.4 738 0 
Dec 2 1 .6 
Ann 59.4 41 .8 

8.5 1 30 0 401 .5 1 08.9 
50.6 6 1 25 923 1 21 5. 1  329.6 

STATION NO. 1 4819 LATITUD E: 41  o 47' N 
LONG ITU DE: 8r 45' W Chicago, I l l i nois ELEVATION:  1 90 meters (623.2 feet) 
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Insolation and Temperature Data 


M aximum M i n imum Average Heating Cool ing Total Global G l.obal Kr 
Daily Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp . . oc Base 1 8  .. 3 oc Base 1 8.3 oc kJ/m2 I ndex . 

Jan - 1 . 1 1 ' - 1 0;55 - 5.83 749 0 6073.0 0.4 1 9  
Feb 1 .27 - 8.33 - 3.49 6 1 1 0 921 5.0 0.465 
M ar 7.22 - 3.1 1  2.05 504 0 1 2695.0 0.467 
Apr 1 6.27 4.33 1 0.33 242 0 1 6564.0 0.480 
May 22.22 1 0. 1 1  1 6. 1 6  1 02 35 1 9905.0 0.500 
J u ne 27.44 1 5.66 21 .55 1 1  1 07 2235 1 .0 0.532 
Ju ly 29.55 1 7.66 23.61 0 1 65 22001 .0 0.537 
Aug 28.77 1 6.66 22.72 6 14 1  1 9459.0 0.530 
Sept 24.44 11 .77 1 8. 1 1  43 37 1 5401 .0 0:510  
Oct 1 8.88 6.00 1 2.44 191  8 1 1 302.0 0.499 
N ov 8.94 - 0.99 4.00 430 0 6748.0 0.4 1 7  
Dec 1 .44 - 7.49 - 2.99 661 0 491 3.0 0.377 
Ann 1 5.44 9.88 3552 496 1 3886.0 0.493 

Max imum M i nimum Average Heating Cool i ng Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degr e Days Degree Days Radiation Radiation 

Temp. o F  Temp. o F  Temp. o F  Base 65 oF Base 65 °F  Btu/fF Langleys · 
Jan 30.0 1 3.0 21 .5 1 348 0 535. 1 1 45.2 
Feb 1 7.0 25.7 1 1 00 0 81 2.0 220.2 

907 0 1 1 1 8.6 303.4Mar 45.0 26.4 
Apr 61 .3 39.8 50.6 436 0 1 459.5 395.9 
May 72.0 50.2 6 1 . 1  1 84 63 1 753.9 .475.7 
J une 81 .4 60.2 70.8 20 193 1 969.4 534.2 
J u ly 85.2 63.8 0 297 1 938.6 525.8 

83.8 62.0 72.9 1 1  254 1 71 4.6 465. 1 Aug 
Sept 76.0 53.2 64.6 67 1 357.0 368.1 

1 4  270. 1 Oct 66.0 42.8 54.4 
Nov 48.1 30.2 39.2 0 594.6 1 61 .3 
Dec 34.6 1 8.5 26.6 1 1 90 0 432.9 1 1 7.4 
Ann 59.8 39.8 49.8 6394 893 1 223.6 331 .9 

STATION NO. 1 4923 LATITU DE:  41 o 27 ' N 
LON GITUD E: 90 ° 31 ' W 

Mol i ne,  Il l i nois ELEVATION :  1 81 meters (593.7  feet) 
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Insolation and Temperature Data 

Maximum M in imum Average Heati ng Coo l ing Total G lobal Global Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 .55 - 2.94 659 0 6636.0 0.428 
Feb 3.83 - 5.66 - 0.88 538 0 9770.0 0.470 
Mar 9.27 - 1 .05 4.1 1 441 0 1 2972.0 0.464 
Apr 1 7.55 5.88 1 1 .72 201 3 1 71 94.0 0.491 
May 23.38 1 1 .44 1 7.44 73 21 1 71 .0 0.530 
June 28.50 1 6.94 22.72 6 1 38 23795.0 0.566 
J u ly 30.33 1 8.66 24.50 0 191  23358.0 0.570 
Aug 29.44 1 7.61 23.55 4 1 66 20494.0 0.554 
Sept 25.94 1 3. 1 1 1 9.55 26 63 1 6500.0 0.536 
Oct 20.05 7.22 1 3.66 1 56 1 1  1 2 1 24.0 0.516  
Nov 1 0.55 0.38 5.50 385 0 7679.0 0.447 
Dec 3.44 - 5. 1 6  - 0.83 0 5562.0 0.396 
Ann 1 7.00 6.00 1 1 .50 3087 620 1 4771 .0 0.514 

Max imum M i n imum Average H eating Cool i ng Total G lobal Total G lobal 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. °F  Temp. o F  Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 34.8 18.6 26.7 1 1 86 0 584.7 1 58.6 
Feb 38.9 21 .8 30.4 968 0 860.9 233.5 
Mar 48.7 30.1 794 0 . 1 143.0 31 0.0 
Apr 63.6 42.6 53. 1 362 5. 1 51 5.0 41 1 .0 
May 74. 1 52.6 63.4 1 31 81 1 865.5 506.0 
June 83.3 62.5 72.9 1 1  248 2096.7 568.7 
July 86.6 65.6 76. 1  0 2058.2 558.3 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

85.0 
78.7 
68. 1 
51 .0 
38.2 
62.6 

63.7 
55.6 
45.0 
32.7 
22.7 
42.8 

74.4 
67.2 
56.6 
41 .9 
30.5 
52.7 

7 
47 

281 
693 

1 069 
5557 

299 
1 1 3 

20 
0 
0 

1 1 1 6 

1805.8 
1 453.9 
1068.3 

676.6 
490.1 

1 301 .5  

489.8 
394.4 
289.8 
1 83.5 
1 32.9 
353.0 

LATITU DE: 39 o 50' N 
LO NGITUDE: ag o 40' W 
ELEVATION: 187 meters (613.4 feet) 

STATION NO. 93822 

Springf ie ld,  Ill inois 
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Insolation and Temperature Data 

Max imum M i n i mum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

' Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0 651 5.0 0.392Jan 5.27 - 4.61 0.33 
Feb 
Mar 
Apr 
May 
June 
July 
Au.g 
Sept 

7.44 
1 2.55 
1 9 .94 
25.00 
30.00 
31 .61 
31  . 1  1 
27.44 

- 3. 1 1  
1 . 1 1 
7.50 

1 2.44 
1 7.44 
1 9.27 
1 8.00 
13. 72 

2 . 1 6  
6.83 

1 3. 72 
1 8.72 
23.72 
25.44 
24.55 
20.61 

452 
362 
1 46 

52 
2 
0 
0 

1 8  

0 
6 
7 

65 
1 64 
220 
1 92 

87 

9343.0 
1 3063.0 
1 7032.0 
20233.0 
22502.0 
21 793.0 
1 9691 .0 
1 5926.0 

0.429 
0.454 
0.481 
0.505 
0.536 
0 .531 
0.528 
0.506 
0.5051 31 1 2336.0 Oct 21 .77 7.33 1 4.55 

Nov 1 2.88 1 .38 7 . 1 6  335 0 7746.0 0.425 

Dec 6.66 - 3.05 1 .83 51 1 0 5660.0 0.373 

Ann 1 9.33 7.27 1 3.33 2571 1 4320.0 0.487 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal . 
Dai ly Dai ly  Monthly Degree Days Degree Days Rad iation Radiation 

Temp. ° F  Temp. o F  Temp.  °F Base 65 oF Base 65 ° F  Btu/ff2 Langleys 

Jan '41 .5 23.7 32.6 1 003 0 574.1  1 55.7 
Feb 45.4 26.4 35.9 8 1 4  0 823.2 223.3 
Mar 54.6 34.0 44.3 652 1 1  1 1 51 .0 31 2.2 
Apr 67.9 45.5 56.7 263 13  1 500.8 407.1  

1 1 7  1 782.8 483.677.0 54.4 65. 7 May 
4 295 1 982.7  537.8J une 86.0 63.4 

J u ly 88.9 66.7 77.8 0 396 1 920.3 520.9 
Aug 88.0 64.4 76.2 0 346 1 735. 1 470.6 
Sept 8 1 .4 56.7 69. 1 32 1 57 1 403.3 380.6 
Oct 7 1 .2 45.2 58.2 236 23 1 087.0 294.8 
Nov 55.2 34.5 603 0 682.5 1 85.1 
Dec 44.0 26.5 35.3 920 0 498.7 1 35.3 

Ann 66.8 45. 1 56.0 4628 1 363 1 261 .8 342.3 


STATION NO.  938 1 7  LATITUDE: 38 ° 3' N 
LONGITUDE: 8ZO 32' W 
ELEVATION: 1 1 8 meters (387.0 feet) Evansvi l le ,  Ind iana 
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Insolation and Temperature Data 


Maximum M in imum AveragE Heat ing Cool ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.33 - 7.83 - 3.72 683 0 5 1 66.0 0 .349 
Feb 1 .94 - 6.83 - 2.44 581 0 791 7.0 0.394 
Mar 7.27 - 2.27 2.50 491 0 1 1 1 45.0 0.407 
Apr 1 5.27 3.88 9.61 261 0 1 5442.0 0.445 
May 21 .22 9.38 1 5.33 1 20 26 1 8974.0 0.476 
June 26.72 1 4 .88 20.83 1 2  87 20901 .0 0.497 
July 28.66 1 6.88 22.77 0 1 39 20280.0 0.495 
Aug 27.88 1 5.77 21 .83 6 1 1 5 1 8094.0 0.492 
Sept 24.38 1 1 .66 1 8.05 50 . 1 4454.0 0.476 
Oct 1 8. 1  1 5.83 1 2.00 201 5 1 0489.0 0.458 
Nov 9.05 0.00 4 1 3  0 5860.0 0.356 
Dec 2 .05 - 5.88 - 1 .88 626 0 4 1 93.0 0.3 1 5  
Ann 1 5.22 4.61 9.94 3449 4 1 5  1 2742.0 0.450 

Maximum M i n imum Average Heat ing Coo l ing Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Rad iation 

Temp. ° F  Temp.  oF  Temp. ° F  Base 65 oF Base 65 oF Btu/fF Lang leys 

Jan 32.6 1 7.9 25.3 1 229 0 455.2 1 23.5 
Feb 35.5 19.7 27.6 1 046 0 697.6 1 89.2 
Mar 45. 1 27.9 36.5 884 0 982.0 266.4 
Apr 59.5 39.0 49.3 470 0 1 360.7 369 . 1  
M ay 70.2 48.9 59.6 2 1 6  47 1 67 1 .9 
June 80. 1 58.8 69.5 22 1 57 1 84 1 . 7  499.6 
Ju ly 83.6 62.4 73.0 0 250 1 787.0 484.7 
Aug 82.2 60.4 7 1 .3 1 1  207 1 594.3 432.5 
Sept 75.9 53.0 64.5 90 74 1 273.6 345.5 
Oct 64.6 42.5 53.6 362 9 924.2 250.7 
Nov 48.3 32.0 40.2 0 5 1 6.3 1 40. 1 
Dec 2 1 .4 28.6 1 1 27 0 369.5 1 00.2 
Ann 40.3 49.9 6208 1 1 22.7 304.5 

STATION NO. 14827 LATITUDE: 41 o 0' N 
LON GITUDE:  85 ° 1 2 '  W 
ELEVATIO N :  252 meters (826.6 feet) Fort Wayne, Indiana 
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Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global G lobal KT 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3. oc kJ/m2 I ndex 

Jan 2.22 - 6.83 - 2.27 638 0 5624.0 0.361 
Feb 4.05 - 5.49 - 0.72 533 0 8477.0 0.407 
Mar - 0.94 4.27 0 1 1 773.0 0.421 
Apr 1 7. 1 1  5.44 1 1 .27 2 1 5  3 1 5870.0 0.453 
May 22.72 1 0.83 1 6.77 88 40 1 91 57.0 0.480 
June 27.94 1 6 . 1 6  22.05 6 1 1 7 2 1 201 .0 0.505 
July 29.66 1 8. 1 1  23.88 0 1 72 20500.0 0.500 
Aug 28.88 1 6.88 22.88 2 1 43 1 8652.0 0.504 
Sept 25.38 1 2.72 1 9.05 56 1 5026.0 0.487 
Oct 1 9.44 6.83 1 3. 1 6  167 7 1 1 088.0 0.470 
Nov 1 0.27 0.44 5.38 388 0 6572.0 0.381 
Dec 3.72 - 4.94 - 0.61 587 0 4728.0 0.335 
Ann 1 6.77 5.77 1 1 .27 3098 541 1 3222.0 0.459 

Maximum M in imum Average Heating Cool ing Total G lobal Total Global 
Dai ly Daily Monthly Degree Days Degree Days Rad iation Radiation 

Temp.  o F  Temp. oF  Temp. oF  Base 65 oF Base 65 o F  Btu/ft2 Langleys 

Jan 36.0 1 9.7 27.9 1 1 48 0 495.6 1 34.4 
Feb 39.3 22. 1  30.7 959 0 746.9 202;6 
Mar 49.0 30.3 0 1 037.4 281 .4 
Apr 62.8 41 .8 52.3 387 5 1398.4 379.3 
May 72.9 51 .5 62.2 1 58 72 1 688.0 457.9 
June 82.3 6 1 . 1  7 1 . 7  1 1  21 1 1 868. 1 506.7 
July 85.4 64.6 75.0 0. 3 1 0  1 806.3 490.0 
Aug 84.0 62.4 73.2 4 257 1 643.5 445.8 
Sept 77.7 66.3 63 1 01 1 324.0 359.1 
Oct 67.0 44.3 301 977.0 265.0 
Nov 50.5 32.8 41 .7 698 0 579.1 1 57. 1 
Dec 38.7 23. 1  30.9 1 057 0 41 6.6 1 1 3.0 
Ann 62.2 42.4 52.3 5576 974 1 1 65.0 31 6.0 

STATION NO. 938 1 9  LATITU DE:  39 ° 44 ' N 
LONGITUDE: 86 ° 1 7' W

I n d i a n apol is,  I nd i a n a  ELEVATION:  246 meters (806.9 feet) 
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lrlsolation and Temperature Data 


Maximum M i n imum Average Heat ing · cool ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree, Days Radiation Cloudiness 

Temp. oc Tetnp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

....: 8.61Jan - 0.27 - 4.44 706 0 471 8.0 0.329 
Feb 1 .1 6  - 3. 1 6  602 0 7486.0 0.380 
Mar 6.61 - 2.99 1 .83 51 1 0 1 1 264.0 0.41 6  
Apr 1 4.66 3.22 8.94 281 0 1 5745.0 0.457 
May 20:77 8.50 1 4.66 1 36 22 19549.0 0.492 
June 26.33 1 4.27 20.33 1 9  79 21812.0 0.5 1 9  
July 28.22 1 6.50 . 22.38 3 1 28 21 023.0 0.51 4 
Aug 27.66 1 5.66 21 .66 1 3  11 6 1 891 1 .0 0.516  

1 4655.0 0.487 .Sept 23.72 1 1 .55 1 7.66 
Oct 1 7.61 6. 1 1  1 1 .88 204 4 1 031 8.0 0.458 

Nov 8.44 - 0.05 4.22 423 0 5642.0 0:352 

Dec 1 .72 - 2. 1  1 633 0 3862.0 0.300 
Ann 1 4.72 4.22 9.50 3590 386 1 291 5.0 0.460 

Maximum M inimum Average Heati ng Cool i ng Total Global Total G lobal 
Daily Daily .. Monthly Degree Days Degree Days Radi tion Radiation 

Temp. o F  Temp. °F Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 31 .5 1 6.5 24.0 1 271  0 41 5.7 1 1 2.8 
.

Feb 34. 1  1 8.5  26.3 1084 0 659.6 1 78:9 
Mar 43.9 26.6 35.3 920 0 992.5 269.2 
Apr 58.4 37.8 48. 1 506 0 1 387.4 376.3 

69'.4 58.4 245 40 1 722.5 467.2May 
June 79.4 57.7 68.6 34 142 1 921 .9 521.3 
J u ly 82.8 61 .7 72.3 5 230 1 852.4 502.5 
Aug 8 1 .8 60.2 7 1 .0 23 209 1 666.3 452.0 
Sept 74.7 52.8 63.8 61 1 291 .3 350.3 

7 909.2 246.6Oct 63.7 43.0 53.4 367 
Nov 47.2 31 .9 39.6 761 0 497. 1 1 34.8 
Dec 35.1 2 1 .2 28.2 1 1 39 0 340.3 92.3 
Ann 58.5 39.6 49.1 6462 695 1 1 38.0 308.7 

STATION NO. 1 4848 LATITUD E: 41 o 42 ' N 
LON G ITUDE: 86 ° 19 '  W 
ELEVATION: 236 meters (774.1  feet) South Bend, . Indiana 
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Insolation and Temperature 

Average Heat i ng Cool ing Total Global G lobal KrMax imum M i n imum 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

- 5.05 725 0 6573.0 0.440 

- 2.61 586 0 9744.0 0.482


Jan - 0. 1 6  

Feb 2.33 


2.72 483 0 1 3223.0 0.481
Mar 8. 1 1  - 2.72 

231 2 1 7454.0 0.503
Apr 1 6.72 4.72 1 0.72 


21 286.0 0.534 
22.61 10.50 1 6.55 95
May 

24071 .0 0.573 
27.72 1 6.05 2{88 8 1 1 5 
June 


0 1 78 23661 .0 0.578
July 30.05 1 8. 1 1  24. 1 1
M
4 1 57 20747.0 0.563
29.22 1 7.27 23.27
Aug 


Sept 

1 1 
 M

1 6076.0 0.528 

1 2039.0 0.523 


24.83 1 2.27 1 8.55 38 

6.61 1 2.94 1 77 
1 9.27 
Oct 


420 0 7532.0 0.454 

643 0 5455.0 0.405


Nov 9.55 - 0.94 

Dec 2. 1 6  - 7.05 - 2.44 


341 6  552 1 4822.0 0.52216.05 4.77 1 0.44 Ann 


Maximum M inimum Average Heat ing Cool ing 
Dai ly Dai ly Month ly Degree Days Degree Days 

Temp. °F Temp. °F Temp. °F Base 65 oF Base 65 oF 

Jari 31 .7  14 . 1  22.9 1 305 0 
Feb 36.2 1 8.4 27.3 1 055 0 
Mar 46.6 27.1 36.9 869 0 
Apr 62. 1 40.5 5 1 .3 4 16  4 

72.7 50.9 6 1 .8 1 71 May 


Total Global 

Radiation 


Btu/fP 


579.2 
858.6 

1 165 . 1  
1 537.9 
1 875.6 

Total Global 

Radiation 

Langleys 


1 57.1  
232.9 
31 6.0 
4 1 7.2 
508.8 

2 121 .0 575.3
207
June 
 81 .9 60.9 7 1 .4 

320 2084.9 565.5
July 86. 1  64.6 75.4 0 


84.6 63. 1 73.9 7 283 1 828. 1 495.9
Aug 

76.7 54. 1  65.4 68 81 1 416.5 384.2 
66.7 43.9 55.3 3 19  20 1 060.8 287.7 
49.2 30.3 39.8 756 0 663.7 1 80.0 

Sept 

Oct 

Nov 

Dec 
Ann 

35.9 
60.9 

1 9.3 
40.6 

27.6 
50.8 

1 157 
6 149 

0 
994 

480.7 
1 306.0 

1 30.4 
354.3 

STATION NO. 1 4931 LATITUDE: 40 ° 47 ' N 
LONGITUDE: 9 1  o .  7' W 

Burl i ngton, Iowa ELEVATION:  2 14  meters (701 .9 feet) 
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Insolation and Temperature Data 


Maximum M inimum 
Daily Dai ly  

Temp. oc Temp. cc 

Jan - 2.49 - 1 1 .49 
Feb 0.27 - 8.99 
Mar 5.83 - 3.77 
Apr 1 5.38 4.00 
May 21 .61 1 0.50 
June 26.55 1 6. 16  
July 29.38 1 8.50 
Aug 28.44 1 7.44 
Sept 23.66 1 2.22 
Oct 1 8.27 6.44 

Average 

Monthly 


Temp. oc 


- 6.99 

- 4.33 


1 .05 
9.72 

1 6.05 
21 .38 
23.94 
22.94 
1 7.94 
1 2.38 

Heating 
Degree Days 
Base 1 8.3 "C 

785 
634 
535 
258 
103 
1 4  
0 
7 

52 
1 94 

Cool ing 
Degree Days 
Base 18.3 oc 

0 
0 
0 
0 

32 
1 06 
1 76 
1 50 
40 
1 0  

Total G lobal 
Radiation 

kJ/m2 

6590.0 
9768.0 

1 3397.0 
1 7666.0 
2 1 1 94.0 
241 1 4.0 
23796.0 
20745.0 
1 6273.0 
1 21 1 8.0 

G lobal Kr 

Cloudiness 


I ndex 


0.456 
0.494 
0.493 
0.51 2 
0.533 
0.574 
0.581 
0.565 
0.540 
0.536 

0 7471 .0 0.463
Nov 8.00 - 1 .55 3.22 

Dec 0.44 - 8.22 - 3.88 688 
 0 5526.0 0.426 


3727 5 15  1 4888.0 0.529 

Heating 
Degree Days 
Base 65 oF 

Cooling 
Degree Days 
Base 65 °F 

Total G lobal 
Radiation 

Btu/fF 

Total G lobal 
Radiation 
Langleys 

1 413  0 580.7 1 57.5 
1 141 0 860.7 233.5 
963 0 1 180.5 320.2 
464 0 1 556.6 422.2 
1 85 58 1867.5 506.6 
25 1 91 21 24.8 576.3 
0 31 7 2096.8 568.7 

1 3  270 1827.9 495.8 
94 72 1 433.9 388.9 

Ann 1 4.61 4.27 9.44 

Maximum 
Daily 

Temp. oF  

Min imum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. oF 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 

27.5 
32.5 
42.5 
59.7 
70.9 
79.8 
84.9 
83.2 
74.6 

1 1 .3 
1 5.8 
25.2 
39.2 
50.9 
61 . 1  
65.3 
63.4 
54.0 

1 9.4 
24.2 
33.9 
49.5 
60.9 
70.5 
75. 1 
73.3 
64.3 

18  1067.8 289.6
Oct 64.9 43.6 54.3 

Nov 46.4 29.2 37.8 8 15  
 0 658.3 1 78.6 

Dec 32.8 1 7.2 25.0 1 238 0 486.9 1 32 .1  
Ann 58.3 39.7 49.0 6709 927 1 31 1 .8 355.8 

STATION NO. 1 4933 
LONGITUDE: 93 o 39' W 
ELEVATION:  294 meters (964.3 feet) Des Moi nes, Iowa 
LATITUDE: 41 o 32 ' N 
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Insolation and Temperature Data 


Maximum M in imum Average Heati ng Cool ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 Index 

Jan 0.0 NO 0.0 NO - 9.88 875 0 6284.0 0.467 
Feb 0.0 NO 0.0 N O  - 7.49 723 0 9490.0 0.504 
Mar 0.0 NO 0.0 NO - 1 .66 620 0 1 3255.0 0.502 
Apr 0.0 N O  0.0 NO 7.61 32 1 0 1 7234.0 0.506 
May 0.0 NO 0.0 NO 1 4. 1 1  
 1 47 1 6  2 1510.0 0.543 

June 0.0 N O  0.0 N O  1 9.55 
 72 23989.0 0.571 

Ju ly 0 .0 NO 0.0 NO 21 .83 
 7 1 1 5  23653.0 0.579 


20800.0 0.572 
1 5950.0 0.540 
1 1 468.0 0.527 
6808.0 0.449 
5030.0 0.420 

1 4623.0 0.531 

Total Global Total G lobal 

Radiation Radiation 


Btu/fF langleys 

553.7 1 50.2 
836.2 226.8 


1 1 68.0 31 6.8 

1518.6 41 1 .9 

1895.3 5 14. 1  

21 ,1.3.8 573.4 

2084.2 565.3 

1832.8 497. 1 

1 405.4 381 .2 

10 10.5 274.1 


Aug 0.0 N O  0.0 N O  21  .05 1 7  1 01 
Sept 0.0 N O  0.0 NO 1 5.66 91 1 1  
Oct 0.0 NO 0.0 NO 10.27 253 4 
Nov 0.0 N O  0.0 N O  0.88 523 0 
Dec 0.0 N O  0.0 NO - 6.61 773 0 
Ann 0.0 NO 0.0 N O  7. 1 1  4389 322 

Max imum 
Daily 

Temp. oF  

M in imum 
Dai ly 

Temp. oF  

Average 
Monthly 

Temp. oF  

Heat ing 
Degree Days 
Base 65 oF 

Cool ing 
Degree Days 
Base 65 oF 

Jan 0.0 N O  0.0 N O  1 4.2 1575 0 
Feb 0.0 NO 0.0 NO 1 8.5 1 301 0 
Mar 0.0 NO 0.0 NO 29.0 1 1  1 6  0 
Apr 0.0 N O  0.0 NO 45.7 578 0 
May 0.0 N O  0.0 N O  57.4 265 29 
June 0.0 NO  0.0 NO 67.2 63 1 30 
July 0.0 NO 0.0 NO 71 .3 1 3  207 
Aug 0.0 NO 0.0 NO 69.9 31 182 
Sept 0.0 N O  0.0 NO 60.2 1 64 20 
Oct 0.0 N O  0.0 NO 50.5 455 7 
Nov 0.0 N O  0.0 NO 33,6 941 0 
 1 62.7 

Dec 0.0 N O  0.0 NO 20. 1 1 391 0 
 443.2 1 20.2 

Ann 0.0 NO 0.0 N O  44.8 7900 580 1 288.5 349.5 

STATION NO. 1 4940 LATITUDE: 43 ° 9' N 
LONGITUDE: 93 ° 20 ' WMason City, Iowa ELEVATION:  373 meters (1 223.4 feet) 
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75.3 

59.4 

-: 3.55 

7.7 

49.3 

37.3 
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34 

Insolation and Temperature Data 

Jan 
Feb 

Maximum 
Dai ly 

Temp. oc 

- 2. 1  1 
0.72 

Minimum 
Dai ly 

Temp. oc 

- 1 3.49 
- 1 0.33 

Average 
Monthly 

Temp. oc 

- 7.77 
- 4.77 

Heating 
Degree Days 
Base 1 8.3 oc 

809 
647 

Cool ing 
Degree Days 
Base 1 8.3 oc 

0 
0 

Total Global 
Radiation 

kJ/m2 

6453.0 
9551 .0 

Global Kr 
Cloudiness 

I ndex 

0.464 
0.495 

6.05 - 4.77 0.66 0 1 3283.0 0.496Mar 

Apr 
 1 6.27 3.00 9.66 263 3 1 7906.0 0.523 

21 576.0 0.544May 22.50 9.61 1 6.05 1 05 
June 27.38 1 5. 1 6  21 .27 1 8  1 06 241 0 1 .0 0.573 
July 30.38 1 7.72 24.05 0 1 80 24084.0 0.589 
Aug 29.33 1 6.72 23.05 5 1 52 20941 .0 0.573 
Sept 24.05 1 0.77 1 7 .44 62 36 1 61 31 .0 0.541 
Oct 1 8.77 4.66 1 1 .72 2 1 0  5 1 1 78 1 .0 0.532 
Nov 
 8.33 2.38 478 0 7293.0 0.467 
Dec 0.72 - 1 0.22 - 4.72 7 1 5  0 5326.0 0.428 
Ann 1 5.22 2.94 9.1  1 3862 5 1 7  1 4869.0 0.534 

Maximum 
Daily 

· Temp. oF 

M in imum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. oF 

Heat ing 
Degree Days 
Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F 

Total G lobal 
Radiation 

Btu/fP 

Total G lobal 
Radiation 
Langleys 

Jan 
 28.2 1 8.0 1 456 0 568.6 1 54.2 
Feb 33.3 1 3.4 23.4 1 1 65 0 841 .6 228.3 
Mar 42.9 23.4 33.2 985 0 1 1 70.4 31 7.5 
Apr 6 1 .3 37.4 49.4 473 5 1 577.8 428.0 

1901  . 1  May 
 60.9 1 89 61  51 5.7 72.5 
2 1 23.6 June 
 8 1 .3 59.3 70.3 32 191  576.0 

July 86.7 63.9 75.3 0 324 2 1 22 . 1  575.6 
Aug 84.8 62. 1  73.5 9 274 1 845.2 500.5 

1 421 .4 Sept 
 51 .4 63.4 1 1 2 65 385.5 
1 038. 1 Oct 65.8 40.4 53. 1  378 9 281 .6 

Nov 47.0 25.6 36.3 860 0 642.6 1 74.3 

Dec 33.3 1 3.6 23.5 1 287 0 469.3 1 27.3 

Ann 
 48.4 6952 931 1 3 1 0.2 355.4 

LATITUDE: 42 ° 24 ' N STATION NO. 1 4943 

LONGITUDE: 96 ° 23' W 
ELEVATION: 336 meters ( 1  1 02 . 1  feet) Sioux City, Iowa 
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73.7  

57.9 

33.4 

463 

1 5  

344 1 3  

439 

979 

457.5 

Insolation a n d  Temperature Data 

Max imum Min imum Average Heat ing Cool ing Total Globa l  G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 5.88 - 7.22 - 0.66 588 0 9381 .0 0.559 
0 12734.0 
Feb 8.38 - 4.88 
 1 .77 
 0.580 

0 16756.0 
4 10  
 0.580 
Mar 12 . 16  - 1 .99 5 . 1 1 


Apr 1 9.38 5.05 1 2.22 19 1  7 2 1402.0 0.603 
May 24.55 10.94 1 7.77 63 46 23716.0 0.592 
June 30.00 1 6.33 23. 1 6  1 1  156 26763.0 0.638 
Ju ly 33.00 1 9.38 26.22 0 244 2605 1 .0 0.635 
Aug 32.44 1 8.72 25.61 0 225 23326.0 0.624 
Sept 27.44 1 3.50 20.50 22 87 19 142.0 0.607 

1 4.38 1 37 
 14761 .0 
21 .50 7.22 
 0.600
Oct 

Nov 12.88 - .0.88 6.00 370 0 10 142.0 0;551 
Dec 7.00 - 5.44 0.77 544 0 8306.0 . 0.542 
Ann 1 9.55 5.88 1 2.72 2803 783 1 7707.0 0.601 

Maximum Min imum Average Heati ng Cooling Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. ° F  Temp. ° F  Base 65 oF Base 65 °F Btu/ff2 Langleys 

Jan 42.6 1 9.0 30.8 1 058 0 826.6 224.2 
Feb 47. 1 23.2 35.2 833 0 1 1 22.0 304.4 
Mar 53.9 28.4 4 1 .2 738 0 1476.4 400.5 

83 

66.9 4 1 . 1  
 1 885.8 
54.0
Apr 
 51 1 .5 

76.2 5 1 . 7  
 2089.7
64.0 
 1 1 3 
May 
 566.8 


79.2 

86.0 6 1 .4 
 20 281 2358.2
June 
 639.7 

91 .4 66.9 
 2295.5 
0
July 
 622.6 

90.4 65.7 
 2055.3
78, 1 0
Aug 
 405 
 557.5 


352.8 

81 .4  56.3 68.9 40 " 1 57 1 686.7 
Sept 


247 27 1 300.7 
70.7 45.0
Oct 

55.2 30.4 
 42.8 666 0 893.7 
Nov 
 242.4 


54.9 

44.6 22.2 
 731 .9 
Dec 
 0 
 1 98.5 

67.2 42.6 
 1 560.2 
5045
Ann 
 1409 
 423.2 


SOLM ET STAT I O N  NO. 1 3985 LATITUDE: 3] 0 46' N 
LONGITUDE: 99 ° 58' WDodge City, Kansas ELEVATION: 787 meters (258 1 .4 feet) 
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34. 1  

59.4 
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Insolation and Temperature Data 


Maximum Min imum Ave rag€ Heating Cool ing Total Global Global Kr 
Dai ly 

Temp. oc Dai ly 
Temp. oc 

Monthly 
Temp. oc Degree Days Degree Days 

Base 1 8.3 oc Base 1 8.3 oc Radiation 
kJ/m2 

Cloudiness 
Index 

Jan 5.27 - 1  0 . 16  - 2.44 643 0 8959.0 0.567 
Feb 7.27 - 7.88 - 0.27 521 0 1 1 981 .0  0.569 
Mar 1 0. 1 6  - 5.44 2.38 494 0 1 61 59.0 0.574 
Apr 1 7.38 1 . 1 6  9.27 271 0 2076 1  .0 0.591 
May 22.72 7. 1 1  1 4.94 1 20 1 5  23397.0 0.585 
Jl!ne 28.61  1 2.61 20.61 30 98 26746.0 0.637 
Ju ly 32.50 1 6. 1  1 24.33 0 1 87 26324.0 0.642 
Aug 31 .50 1 5.22 23.38 0 1 58 2321 5.0 0.626 
Sept 26.44 9.44 1 7.94 60 48 1 8641 .0 0.602 
Oct 20. 1 6  2.88 1 1  .55 - 21 5  5 1 4391 .0 0.606 
Nov 1 1 .44 - 4.27 3.61 441 0 9721 .0 0.557 
Dec 6.33 8.49 - 1  .05 601 0 7884.. 0 0.550 
Ann 1 8.33 2.33 1 0.33 3399 5 1 3  1 7348.0 0.600 

Maximum M inimum Average Heating Cool ing Total G lobal Total G lobal 
Daily 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp. oF 
Degree Days Degree Days 
Base 65 oF Base 65 oF 

Radiation 
Btu/fF 

Radiation 
Lang leys 

Jan 41 .5 1 3.7  27.6 1 1 57 0 789.4 2 14 . 1  
Feb 45. 1 1 7.8 3 1 .5 938 0 1 055.7 286.4 
Mar 50.3 22.2 36.3 889 0 1 423.8 386.2 
Apr 
 48.7 488 0 1 829.3 496.263.3 
May 
 72.9 44.8 58.9 21 6 27 206 1 .6 559.2 
June 83.5 54.7 69. 1 54 1 76 2356.7 639.3 
Ju ly 
 231 9.5 629.290.5 6 1 .0 75.8 0 
Aug 
 88.7 74.1 0 284 2045.6 554.9 
Sept 
 79.6 49.0 64.3 1 08 86 1 642.5 445.5 
Oct 68.3 37.2 52.8 387 9 1 268.0 344.0 

Nov 52.6 24.3 38.5 794 0 856.6 232.3 

Dec 
 1 6.7 30. 1 1 082 0 694.7 1 88.4 
Ann 
 65.0 36.2 50.6 6118  923 1 528.6 4 1 4.6 

LATITUDE: 39 o 22' N 
LONGITUDE: 1 01 o 42' W 
ELEVATION: 1 1 24 meters (3686.7 feet) 
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STATION NO. 23065 

Good l and,  Kansas 




73.5 

Topeka, Kansas 

57 

743 

54 

445.3 

Insolation and Temperature Data 

Maximum M in imum Average Heati ng Cool ing Total G lobal G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 3.50 - 7.94 - 2.22 637 0 7728.0 0.483 
Feb 6.72 - 5. 1 6  0.77 491 0 1 0679.0 0.503 
Mar 1 1 .44 - 1 .27 5. 1 1  4 13  4 1 4264.0 0.504 
Apr 1 9.05 5.88 1 2.50 1 82 7 1 8630.0 0.529 

21 738.0 
May 24.33 1 1 .77 1 8.05 65 
 0.544 

24132.0 
June 28.88 1 7.22 23.05 7 1 48 
 0.575 


July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

31 .77 
31 .38 
26.88 
21 .27 
1 2.38 
5.44 

1 8.61 

1 9.55 
1 8.83 
1 3.33 
7. 1 1  

- 0.27 
- 5.66 

6. 1 1  

25.66 
25. 1 1  
20. 1  1 
1 4.22 
6.05 

- 0. 1  1 
1 2.38 

0 
0 

30 
1 43 
368 
571 

291 2  

227 
210  
83 
1 6  
0 
0 

756 

241 49:0 
21 676.0 
1 721 0.0 
1 3013.0 
8757.0 
6622.0 

1 5716.0 

0.589 
0.584 
0.554 
0.544 
0.497 
0.456 
0.541 

Jan 
Feb 

Max imum 
Daily 

Temp. oF 

38.3 
44. 1  

M in imum 
Dai ly 

Temp. oF 

1 7.7  
22.7 

Average 
Monthly 

Temp. °F 

28.0 
33.4 

Heat ing 
Degree Days 
Base 65 oF 

1 1 47 
884 

Cool ing 
Degree Days 
Base 65 o F  

0 
0 

Total Global 
Radiation 

Btu/fF 

680.9 
941 .0 

Total G lobal 
Radiation 
Langleys 

1 84.7 
255.2 

7 1 256.9 340.9
Mar 52.6 29.7 41 .2 

1 3  1 641 .6 
Apr 66.3 42.6 54.5 328 


11 7 1 03 19 15.4 
May 75.8 

June 84.0 


53.2 64.5 
 51 9.6 

63.0 
 1 3  266 21 26.4 
 576.8 


409 2127.9 
Ju ly 89.2 67.2 78.2 0 
 577.2 

77.2 0 378 19 10.0 5 18. 1  
Aug 88.5 65.9 


Sept 80.4 56.0 
 68.2 
 1 49 1 5 16.4 
 41  1 .3 

Oct 70.3 44.8 57.6 257 29 
 1 1 46.6 
 31 1 .0 

Nov 54.3 3 1 .5 42.9 662 0 771 .6 209.3 

Dec 4 1 .8 2 1 .8 3 1 .8 1 028 0 583.5 1 58.3 

Ann 65.5 43.0 54.3 5242 1 361 1 384.8 375.6 


LATITUDE: 39 ° 4 '  NSTATION NO. 1 3996 
LONGITUDE: 95 ° 38' W 
ELEVATION: 270 meters (885.6 feet) 
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Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Jan 5.22 
Feb 8.38 
Mar 1 2.77 
Apr 20.05 
May 25.05 
June 30.27 
Ju ly 33. 1 6  
Aug 32.77 

M in imum 

Daily 


Temp. oc 


- 5.99 
- 3.66 

0.05 
7.27 

1 2.77 
18.33 
20.88 
20. 1 6  

Average 

Monthly 


Temp. oc 


- 0.38 
2.38 
6.44 

1 3.66 
1 8.94 
24.33 
27.05 
26.50 

1 1 1  1 8341 .0 0.581
Sept 

24 14 184.0 0.576 
Oct 


27.72 1 5. 1 1  21 .44 

21 .83 8.83 1 5.33 1 1 7 


336 0 9883.0 0.535 
525 0 7830.0 0.508 

2603 929 1 7049.0 0.577 

Heat ing Cool ing Total Global Total G lobal 
Degree Days Degree Days Radiation Radiation 
Base '65 oF Base 65 °F Btu/ft2 Langleys 

1044 0 783.9 21 2.6 
803 0 1 058.2 287.1 
670 7 1 405.5 381 .2 
274 22 1 782.5 483.5 
90 1 22 2035.8 552.2 
5 329 2264.3 614.2 
0 486 2238.5 607.2 
0 455 2031 .6 551 . 1  

31 200 	 1 61 6. 1  438.4 
1 249.8 339.07 1 .3 47.9 59.6 21 1 


1 .00 

- 4. 1  1 


7.55 

M i nimum 

Dai ly 


Temp. °F 

21 .2 
25.4 
32. 1  
45.1 
55.0 
65.0 
69.6 
68.3 
59.2 

7. 1 1  
1 .38 

1 3.66 

Average 

Monthly 


Temp. oF 

3 1 .3 
36.3 
43.6 
56.6 
66. 1 
75.8 
80.7 
79.7 
70.6 

Heati ng 

Degree Days 

Base 18.3 oc 


580 
446 
372 
1 52 
50 
3 
0 
0 

Coc;>l ing 
Degree Days 
Base 1 8.3 oc 

0 
0 
4 

12  
68 

1 83 
270 
253 

Total Global 
Radiation 

kJ/m2 

8896.0 
1 2010.0 
1 5951 .0 
20229.0 
231 04.0 
25697.0 
·25405.0 
23057.0 

G lobal Kr 

Cloudiness 


I ndex 

0.528 
0.546 
0.552 
0.569 
0 576 
0.6 13  
0.6 19  
0.61 7 

Nov 
Dec 
Ann 

Jan 
Feb 
Mar 
Apr 
May 
June 
Ju ly 
Aug 
Sept 
Oct 


1 3.22 
6.83 

1 9.77 

Maximum 

Dai ly 


Temp. oF 

41 .4 
47.1 
55.0 
68.1 
77. 1 
86.5 
91 .7  
9 1 .0 
8 1 .9 

Nov 	 55.8 33.8 44.8 605 0 
 870.8 236.2 

Dec 44.3 24.6 34.5 945 0 689.9 1 87. 1 
Ann 67.6 45.6 56.6 4685 1 672 1 502.3 407.5 

LATITUDE: 3] 0 39 ' N STATION NO. 3928 
LONGITUDE: 9] 0 25' W 
ELEVATION: 408 meters (1338.2 feet) Wichita, Kansas 
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44.3 
53.4 33.7 

53 

994 

95 

545.9 
779.5 

Insolation and Temperature Data 

Maximum Min imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Daily Monthly Degree Days Degree . Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 5 . 16  - 4. 16  0.50 552 0 61 95.0 0.373 
Feb 6.83 - 3.22 1 .83 462 0 8847.0 0.406 

0.94 6.44 373 5 1 2478.0 0.434Mar 1 1 .88 
Apr 1 8.88 7.00 1 2.94 1 67 6 1 6787.0 0.474 

1 9827.0 0.495 
24. 1 6  1 2 . 1 1 1 8. 1 6  58
May 

June 
 21 530.0 0.51 3 
28.61 1 6.94 22.77 4 1 37 


0 1 92 21000.0 0.51 2 30.22 1 8.83 24.55 
1 73 19 126.0 0.51 3 29.72 1 8.00 23.88 0 

22 82 1 5458.0 0.49126.44 1 4.22 20.33 
1 36 1 2  1 1 850.0 0.48520.44 8.22 1 4.33 

Ju ly 

Aug 

Sept 

Oct 


340 0 7460.0 0.40912 . 16  1 .83 7.00Nov 

6.50 - 2.66 1 .94 508 0 551 0.0 0.363
Dec 


2627 665 1 3839.0 0.4711 8.44 7.33 1 2.88 Ann 


Maxim.um Min imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly  Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. oF Temp. oF  Temp. oF Base 65 oF Base 65 °F Btu/fF Langleys 

832 

1 48 .1  
0
41 .3 24.5 32.9
Jan 

211 .5 
0
26.2 35.3
Feb 

298.2 
43.6 671 9 1 099.5 
Mar 


55.3 301 1 1  1 479.2 401 .2 
44.6
Apr 66.0 

1 747.0 473.9
75.5 53.8 64.7 1 04 
May 


June 
 1 897. 1 51 4.6 
83.5 62.5 73.0 7 247 

July 
Aug 
Sept 
Oct 

86.4 
85.5 
79.6 
68.8 

65.9 
64.4 
57.6 
46.8 

76.2 
75.0 
68.6 
57.8 

0 
0 

40 
245 

346 
31 1 
1 48 
22 

1 850.4 
1 685.3 
1 362. 1 
1 044.2 

501 .9 
457. 1 
369.5 
283.2 

Nov 53.9 35.3 44.6 6 12  0 657.3 1 78.3 
Dec 43.7 27.2 35.5 9 14  0 485.5 1 31 .7 
Ann 65.2 45.2 55.2 4729 1 197 12 19.4 330.8 

STATION NO. 93820 LATITUDE: 38 ° 2' N 
LONGITUDE: 84 o 36' W

Lexington, Kentucky ELEVATION: 301 meters (987.3 feet) 
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33.3 

333 
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Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Min imum 
Dai ly 

Temp. oc 

Average 
Month ly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 18.3 oc 

Total Global 
Rad iation 

kJ/m2 
Cloudiness 

I ndex 

Global Kr 

Jan 
Feb 
Mar 
Apr 
May 
June 
Ju ly 
Aug 
Sept 
Oct 

5.55 
7.22 

1 2.22 
1 9.38 
24.22 
28.72 
30.72 
30.44 
26.94 
21 .27 

- 4. 16  
- 3.05 

1 . 1 1  
7. 1 1  

12 . 16  
17 . 16  
1 9. 1  1 
1 8.27 
1 4.27 
7.72 

0.72 
2:1 1 
6.66 

1 3.27 
1 8.22 
22.94 
24.94 
24.38 
20.61 
1 4.50 

546 
454 
367 
1 58 
58 
2 
0 
0 

1 9  
1 33 

0 
0 
5 
7 

55 
14 1  
205 
1 87 
87 
1 5  

6 191 .0 
8958.0 

1 2506.0 
1 6646.0 
1 95 18.0 
21 603.0 
20854.0 
1 9069.0 
1 5448.0 
1 1 828.0 

0.374 
0.4 13  
0.436 
0.470 
0.487 
0.51 5 
0.508 
0.51 1 
0.492 
0.485 

Nov 1 2.72 1 .72 7.22 
 0 7409.0 0.408 

Dec 6.72 - 2.72 2.00 506 0 
 5537.0 0.367 

Ann 18.83 7.38 1 3. 1 1 2580 704 1 3797.0 0.470 

Maximum M in imum Average Heating Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Langleys 

42.0 24.5
Jan 
 983 0 545.5 1 48.0 

Feb 
 45.0 26.5 35.8 
 81 7 0 789.3 214 . 1  

Mar 54.0 34.0 44.0 661 9 1 102.0 298.9 

Apr 66.9 44.8 55.9 284 1 3  1 466.7 397.9 . 

May 75.6 53.9 64.8 1 04 99 1 719.8 466.5 

June 8 .7 62.9 73.3 4 254 1 903.5 51 6.3 

July 87.3 66.4 76.9 0 369 1837.5 498.4 

Aug 
 86.8 64.9 75.9 0 337 1 680.2 455.8 

Sept 80.5 57.7 69. 1 
M 1 57 1 361 .2 369.2 

Oct 70.3 45.9 58. 1 239 27 1042.2 
 282.7 

Nov 54.9 35. 1 45.0 599 0 652.8 1 77. 1 

Dec 44.1 27. 1 35.6 91 1 0 487.9 1 32.3 

Ann 
 65.9 
 55.6 4644 1 267 12 15.7 329.8 


LATITUDE: 38 ° 1 1 '  N STATION NO. 93821 
LONGITUDE: 85 ° 44 ' W 
ELEVATION: 1 49 meters (488.7 feet) Lou i svi l le,  Kentucky 
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77.5 

75 
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Insolation and Temperature Data 

Maximum Min imum Average Heating Cooling Total G lobal G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 6.38 4.72 1 0.55 250 9 891 0.0 0.420 
Feb 1 8.05 6.22 1 2. 1 6  1 86 13  1 1963.0 0.462 
Mar 2 1 .44 9.27 1 5.38 1 1 5 24 1 5655.0 0.492 

1 9080.0 0.515 
Apr 26. 1 1  1 4.27 20.22 1 8  

May 29.55 1 7.94 23.77 0 
 1 68 21 236.0 0.528 

June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

32.38 
32.88 
32.83 
30.66 
26.88 
2 1 .27 
1 7.61 
25.50 

21 .27 
22.61 
22.27 
1 9.83 
1 3.66 
8.27 
5.55 

1 3.83 

26.83 
27.77 
27.55 
25.27 
20.27 
1 4.77 
1 1 .61  
1 9.66 

0 
0 
0 
0 

30 
1 1 5  
21  1 
927 

255 
292 
286 
208 
90 
8 
3 

1 436 

2186 1 .0 
1 98 12.0 
1 9030.0 
1661 9.0 
1 4766.0 
1 0445.0 
8362.0 

1 5645.0 

0.527 
0.486 
0.498 
0.491 
0.526 
0.461 
0.422 
0.492 

Jan 
Feb 
Mar 

Max imum 
Daily 

Temp. oF 

6 1 .5 
64.5 
70.6 

M in imum 
Dai ly 

Temp. oF 

40.5 
43.2 . 
48.7 

Average 
Monthly 

Temp. °F 

51  .0 
53.9 
59.7 

Heating 
Degree Days 
Base 65 oF 

450 
335 
207 

Cool ing 
Degree Days 
Base 65 o F  

1 6  
23 
43 

Total G lobal 
Radiation 

Btu/ft2 

785.1 
1 054. 1  
1 379.4 

Total Global 
Radiation 
Langleys 

21 3.0 
285.9 
374.2 

Apr 79.0 
 68.4 32 1 35 1 681 .2 456.0 

May 85.2 
 64.3 74.8 0 302 1 871 .2 507.6 

J une 90.3 70.3 80.3 0 

Ju ly 9 1 .2 72.7 82.0 0 


1 926.3 522.5 

526 1 745.7 473.5 


Aug 9 1 . 1  72. 1
M 8 1 .6 0 5 1 5  1 676.8 
 454.8 

Sept 87.2 67.7 
 0 374 1 464.4 
 397.2 


207 

Oct 80.4 56.6 
 68.5 
 1 62 1 301 . 1  352.9 


1 4  920.4 249.6
Nov 70.3 46.9 58.6 

Dec 63.7 42.0 52.9 380 5 736.8 1 99.9 
Ann 77.9 56.9 67.4 1 669 2585 1 378.5 373.9 

STATION NO. 1 3970 LATITUDE: 30 ° 32 ' N 
LONGITUDE: 91 o 9 '  WBaton Rouge, Louis iana ELEVATION: 23 meters (75.4 feet) 
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2.7.55 
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59.5 

44.3 

79 

337 

93 

Insolation and Temperature Data 

Maximum M in imum Average Heating Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 18.3 oc kJ/m2 Index 

Jan 1 6.44 6.05 1 1 .27 230 1 1  8267.0 0.386 
1 1 460.0 0.439Feb 18. 11 7.50 1 2.83 170 16  
1 4906.0 Mar 21 . 1 1 1 0.27 1 5.72 1 1 1  30 0.467 
1 7822.0 0.481
Apr 25.66 1 5.27 20.50 14  

20989.0 0.521
29.05 18.88 24.00 0 175 
May 


June 
 0 261 22361 .0 0.540 32.00 22. 1 1  27.05 
0 299 20289.0 0.49832.88 23. 1 1  28.00 
0 296 1 881 0.0 0.49132.88 22.88 27.88 
0 223 1 6855.0 0.49731 .05 20.44 25.77 

Ju ly 

Aug 

Sept 


14 .66 21 . 1 1  20 1 06 1 5674.0 0.554 

9.55 1 5.66 98 18  1 0402.0 0.455


Oct 

Nov 21 .72 


1 87 3 8008.0 0.399 1 7.88 6.83 1 2.38 Dec 

832 1 521 1 5487.0 0.48625.55 1 4. 77 20. 16  Ann 


Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

414  20 728.4 1 97.6 6 1 . 6  42.9 52.3Jan 

55. 1  306 29 1 009.8 273.9 

60.3 200 54 13 13.4 . 356.3 


Feb 64.6 

50.5
Mar 70.0 


66.0 

68.9 25 142 1 570.4 426.0 

75.2 0 3 15  1 849.4 501 .7 


Apr 78.2 

84.3
May 


7 1 .8 80.7 0 470 1 970.3 534.5 
89.6
June 

0 538 1 787.7 484,99 1 .2 73.6 82.4Ju ly  


73.2 82.2 0 533 1657.4 449.6
9 1 .2 
Aug 

68.8 78.4 0 401 1485.2 402.9
87.9
Sept 

58.4 70.0 36 191  138 1 . 1  374.6
81 .6 
Oct 


60.2 1 76 32 916.6 248.6
49.2
Nov 7 1 . 1  

54.3 

68.3 1 498 


5 705.6 1 91 .4 

2738 1 364.6 370.2


Dec 64.2 

Ann 78.0 58.6 


SOLMET STATION NO. 3937 LATITUDE: 30 ° 7' N 
LONGITUDE: 93 o 1 3 '  W 
ELEVATION: 3 meters (9.8 feet) Lake Charl es , Lou i s i a n a  
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79.9 

45.3 

76 

99 
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Insolat ion and Temperature Data 

Average Heat ing Cool ing Total Global G lobal KrMaximum M in imum 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 Index 

223 1 5  9472.0 0.440Jan 1 6.83 6.38 1 1 .61  
1 9  1 2619.0 0.482Feb 1 8.38 7.77 1 3. 1 1  1 66 

Mar 21 .33 1 0.50 1 5.94 1 04 30 1 6056.0 0.502 
20204.0 0.544 

1 73 

Apr 25.77 1 4.88 20.33 1 6  


22331 .0 0.555
29.38 1 8.50 23.94 0
May 

June 
 22741 .0 0.54932.00 21 .77 26.88 0 256 

20581 .0 0.505 32.44 22.94 27.72 0 291Ju ly 

Aug 
 1 9482.0 0.509 32.55 22.83 27 .72 0 291 

1 7 1 78.0 0.50530.33 20.94 25.66 0 220Sept 

Oct 
 21 .00 22 105 1 5 1 51 .0 0.535
26.61 1 5.33 


1 7  1 1038.0 0.481 

6 8845.0 0.439


Nov 21 .27 9.88 1 5.61 

Dec 1 7.88 7.38 1 2.66 1 81 


813 1 503 16308.0 0.51 1 25.38 1 4.94 20. 1 6  Ann 


Maximum Min imum Average Heat ing Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days F!ad iation Radiation 

Temp. oF Temp. °F Temp. o F  Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 62.3 

Feb 65. 1
M 46.0 


52.9 401 27 834.6 226.4 

55.6 299 34 1 1 1 1 .9 301 .6 


14 1 4.8 383.8
Mar 70.4 50.9 60.7 1 87 

1 780.3 482.9
Apr 78.4 58.8 68.6 29 137 


31 1 1 967.7 533.7 84.9 65.3 75. 1  0May 

June 
 461 2003.8 543.589.6 7 1 .2 80.4 0 

90.4 73.3 81 .9 0 524 18 13.5 491 .9 

90.6 73. 1 81 .9 0 524 1 71 6.6 465.6 


396 1 51 3.6 41 0.6 86.6 69.7 78.2 0 

July 

Aug 

Sept 


59.6 69.8 40 1 89 1 335.0 362 . 1  

49.8 60. 1 1 78 31 972.6 263.8 


Oct 

Nov 70.3 
Dec 64.2 
Ann 77.7 58.9 


54.8 326 1 1  779.4 21 1 .4 

68.3 1 463 2705 1 437.0 389.8 


LATITUDE: 29 ° 59 ' NSTAT I O N  N O. 1 29 16  
LONGITUDE: go o 1 5 '  W 

New Orleans, Louis iana ELEVATION: 3 meters (9.8 feet) 



4.77 

79.3 

9.55 

455 

Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total G lobal Global Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp . oc Temp. oc Temp. oc Base 18.3 oc Base 18.3 oc kJ/m2 Index 

Jan 13 .66 3.22 8.44 306 0 8651 .0 0 432.

Feb 1 5.77 

Mar 19.61 
 7.88 


0.474 
13.77 16 1  20 1 5225.0 0.490 
10.27 231 5 1 1 785.0 


Apr 
May 
June 

24.94 
28.66 
32.27 

13.27 
1 7.27 
21 .22 

19 . 1  1 
23.00 
26.77 

36 
2 
0 

59 
1 47 
253 

18303.0 
21 406.0 
23433.0 

0.499 
0.532 
0.563 

Ju ly 
Aug 
Sept 
Oct 

34. 16  
34.33 
31 .05 
26.27 

22.66 
22.50 
1 9.33 
13 . 16  

28.44 
28.44 
25 .22 
19.72 

0 
0 
0 

38 

313  
3 13  
206 
82 

22856.0 
21 303.0 
1 7635.0 
1 4793.0 

0.559 
0.560 
0.530 
0.544 

Nov 1 9.55 7.33 1 3.44 1 54 7 1 0539.0 0.490 
272 0 8292.0 0 .445 
Dec 1 4.94 4. 1 1  


1 203 1 4 10  16 185.0 0.5 19  
Ann 24.61 13.05 1 8.83 

Maximum M in imum Average Heat ing 
 Cool ing Total Global Total G lobal 

Dai ly Dai ly  Monthly Degree Days 

Base 65 oF Degree Days Radiation Rad iation 

Temp. oF Temp. oF  Temp. oF Base 65 oF Btu/fF Langleys 

Jan 56.6 37.8 47.2 551 0 762.3 206.8 
Feb 60.4 40.6 50.5 4 16  9 1 038.4 281 .7  
Mar 67.3 46.2 56.8 290 36 134 1 .5 363 .9 
Apr 76.9 55.9 66.4 65 106 16 12.8 437.5 
May 

June 


83.6 63. 1 73.4 4 265 1886.2 51 1 .6 

90. 1 70.2 80.2 
 0 
 2064.8 
 560.1 


Ju ly 93.5 72.8 83.2 0 563 2013.9 546.3 
Aug 93.8 72.5 83.2 0 563 1877. 1 509.2 
Sept 87.9 66.8 77.4 0 371 1 553.9 42 1 .5 

Oct 
 55.7 67.5 68 148 1303.5 353.6 

Nov 
 45.2 56.2 277 13  928.6  251 .9 
67.2 

Dec 58.9 39.4 49.2 490 0 730.6 198.2 
Ann 76.3 55.5 65.9 2165 2538 1 426 . 1  386.8 

LATITUDE: 32 ° 28 ' N STATION NO. 1 3957 
LONGITUDE: 93 ° 49 ' W 
ELEVATION: 79 meters (259. 1 feet) Shreveport , Lou i s i a n a  
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Insolation and Temperature Data 


Maximum M in imum Average Heat ing Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 0.0 N D  0.0 ND  0.0 ND  0 N D  0 N D  5 159.0 0.41 5 
Feb 0.0 N D  0.0 N D  0.0 N D  0 ND  0 ND  8233.0 0.461 
Mar 0.0 ND  0.0 ND  0.0 ND  0 N D  0 N D  1 241 2.0 0.485 
Apr 0.0 ND  0.0 ND  0.0 ND  0 ND  0 NO 1 6348.0 0.487 
May 0.0 ND  0.0 ND  0.0 ND  0 ND  0 ND  1 9623.0 0.498 
June 0.0 ND  0.0 ND  0.0 ND  0 ND  0 ND  21075.0 0.502 
Ju ly 0 .0 N D  0.0 ND  0.0 ND  0 ND  0 NO 21 100.0 0.5 1 7  
Aug 0.0 ND  0.0 ND  0.0 ND  0 ND  0 N D  18289.0 0.508 
Sept 0.0 N D  0.0 N D  0.0 ND  0 ND  0 ND  1 4240.0 0.494 
Oct 0.0 ND 0 .0  ND 0 .0  ND  0 ND  0 NO 951 7.0 0.457 
Nov 0.0 ND  0.0 N D  0.0 ND  0 ND  0 ND  5347.0 0.378 
Dec 0.0 ND  0.0 N D  0.0 N D  0 N D  0 N D  4297.0 0.392 
Ann 0.0 ND  0.0 N D  0.0 N D  0 N D  0 N O  1 2970.0 0.482 

Maximum M in imum Average Heat i ng Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Lang leys 

Jan 0.0 ND  0.0 ND  0.0 ND  0 ND  0 N D  454.6 1 23.3 

Feb 0.0 ND  0.0 ND  0.0 ND  0 ND  0 N D  725.4 1 96.8 


- Mar 0.0 N D  0.0 ND  0.0 ND  0 ND  0 ND  1093.7 296.7 
Apr 0.0 ND  0.0 N D  0.0 ND  0 ND  0 N D  1 440.5 390.7 
May 0.0 N D  0.0 N D  0.0 ND  0 ND  0 N D  1 729. 1  469.0 
June 0.0 N D  0.0 ND  0.0 ND  0 ND  0 N D  1857.0 503.7  
July 0.0 N D  0.0 ND  0.0 ND  0 ND  0 N D  1 859.2 504.3 
Aug 0.0 N D  0.0 N D  0.0 ND  0 N D  0 ND  1 61 1 .5 437.1  
Sept 0.0 N D  0.0 N D  0.0 ND  0 N D  0 N D  1 254.7 340.4 
Oct 0.0 ND  0.0 N D  0.0 ND  0 N D  0 ND  838.6 227.5 
Nov 0.0 N D  0.0 N D  0.0 N D  0 ND  0 ND  471 .. 1 1 27.8 
Dec 0.0 N D  0.0 ND  0.0 N D  0 N D  0 N D  378.6 1 02.7 
Ann 0.0 ND  0.0 N D  0.0 ND  0 ND  0 N D  1 142.8 3 10.0 

STATION NO .  1 4601 LATITUDE: 44 o 48' N 
LONGITUDE: 68 ° 49' W 
ELEVATION: 62 meters (203.4 feet) Bangor, M a i ne 
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Insolat ion and Temperature Data 


Average Heat ing Cooling Total Global Global Rr 
Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Base 18.3 oc Base 18.3 oc kJ/m2 I ndex 

- 1 1 .83 935 0 4759.0 0.427 
- 10.61 810 0 821 7.0 0.494 
- 4.66 7 12  0 1 2860.0 0.524 

2.61 471 0 1 6050.0 0.488 
9.83 263 0 1 7906.0 0.457 

Maximum 
Dai ly 

Temp. oc 

Jan - 6.77 
Feb - 4.99 
Mar 0.44 
Apr 7.50 
May 15.72 

Dec 
Ann 

- 4.49 
9.05 

Jan 
Feb 
Mar 

Maximum 
Dai ly 

Temp. oF 

1 9.8 
23.0 
32.8 

M in imum 

Dai ly  


Temp. oc 


- 16.94 
- 1 6.27 
- 9.77 
- 2.27 

3.88 
4 1 9945.0 0.475 


21 

20001 .0 0.492 

1 7031 .0 
 0.480 


21 .27 9.33 1 5.33 
June 

J uly 24.22 1 2 .27 18 .27 46 


22.83 1 0.83 1 6.83 67
Aug 

18. 1 6  6.33 1 2.27 181 0 1251 3.0 0.447
Sept 

1 1 .55 1 .55 6.55 365 0 781 2.0 0.397
Oct 


- 4. 1 1  - 0.33 560 0 4158.0 0.323
Nov 

- 13.22 
- 1  .55 

M in imum 

Daily 


Temp. o F 

1 . 5 
2.7 

14 .4 

- 8.83 
3.77 

Average 

Monthly 


Temp. oF 

10.7  
1 2.9 
23.6 

842 0 3524.0 0.364 
5351 71  12065.0 0.462 

Heating Cool i ng Total Global Total Global 
Degree Days Degree Days Radiation Rad iation 
Base 65 oF Base 65 oF Btu/fP Langleys 

1683 0 419.3 1 1 3.7 
1458 0 724.0 196.4 
1282 0 1 1 33.1 307.4 

27.9 36.7 848 0 1414 .2 383.6
Apr 

39.0 49.7 473 0 1577.8 428.0
60.3
May 


70.3 ·  48.8 59.6 169 7 1 757.4 476.7
June 

July 
Aug 
Sept 
Oct 

75.6 
73. 1  
64.7 
52.8 

54. 1  
5 1 .5 
43.4 
34.8 

64.9 
62.3 
54. 1 
43.8 

83 
121  
326 
657 

81 
38 
0 
0 

1 762.4 
1 500.7 
1 102.6 
688.3 

478.0 
407. 1 
299. 1 
186.7 

Nov 38.2 24.6 3 1 .4 1008 0 366.4 99.4 
Dec 23.9 8.2 1 6. 1  1 5 16  o 310.5 84.2 
Ann 48.3 29.2 38.8 9632 1 28 1063. 1 288.4 

LATITUDE: 46 ° 52 ' N SOLM ET STATION NO. 14607 
LONGITUDE: 68 ° 1 '  W 
ELEVATION:  190 meters (623.2 feet) Cari bou,  M a i ne 
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Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 0.44 - 1 1 .27 - 5.83 749 0 51 10.0 0.389 
Feb 0.72 - 1 0.83 - 5.05 655 0 7739.0 0.41 7 
Mar 4.88 - 5. 1 1  - 0. 1 1  571 0 1 1 004.0 0.421 

1 1 .50 

371 0 1 4798.0 0.437 

21 1 0 1 7788.0 0.450


Apr 1 1 .55 0.27 

1 7.55 5.38 
May 


June 
 22.88 10.61 1 6.77 58 1 2  19425.0 0.462 

July 26. 1 6  1 3.83 20.00 1 5  66 1 8829.0 0.461 
Aug 25.33 1 2.88 1 9. 1 1  30 55 1 6580.0 0.457 
Sept 21 .05 8.55 1 4.83 1 1 1  6 1 3 1 40.0 0.448 
Oct 1 5.66 3.33 9.50 273 0 9333.0 0.435 
Nov 8.61 - 1 .27 3.66 440 0 52 1 2.0 0.351 
Dec 1 .6 1  - 8.66 - 3.49 676 0 41 18.0 0.353 
Ann 1 2.94 1 .50 7.22 41 65 1 40 1 1 923.0 0.436 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 31 .2 1 1 .7 21 .5 1 348 0 450.3 1 22 . 1  
Feb 33.3 1 2.5 22.9 1 1 79 0 681 .9 1 85.0 
Mar 40.8 22.8 31 .8 1 028 0 969.6 263.0 
Apr 52.8 32.5 42.7 668 0 1 303.9 353.7 
May 63.6 41 .7  52.7 380 0 1 567.4 425.2 
June 73.2 5 1 . 1  62.2 1 04 22 1 71 1 .6 464.3 
Ju ly 79.1 56.9 68.0 27 1 1 9 1 659.1 450.0 

1 460.9 
77.6 55.2 66.4 
 396.3
Aug 

69.9 47.4 58.7 200 1 1 
 M 1 1 57.8 
 314 . 1 
Sept 

60.2 38.0 49. 1  491 0 822.4 223. 1 
Oct 


362.9 

1 24.6 

98.4 


29.7 38.6 792 0
Nov 47.5 

Dec 
 34.9 1 6.4 25.7 
 1 2 1 7  
 0 

Ann 55.3 34.7 45.0 7497 252 1050.6 285.0 

STATION NO. 1 4764 LATITUDE: 43 o 39 ' N 

Port land,  Maine LONGITUDE: 70 ° 1 9 '  W 
ELEVATION: 1 9  meters (62.3 feet) 



- 3.49 

43.9 
33.4 

74.9 

73 

99 

Insolation and Temperature Data 

Maximum Min imum Averag€ · Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 1 8.3 oc kJ/m2 Index 

5.50 - 3.94 0.77 544 0 6661 .0 0 .419Jan 

1 .55 470 0 9533.0 0.451 

6.00 382 0 1 3190.0 0.467 


Feb 6.61 

Mar 1 1 .66 0.27 

Apr 1 8.44 5.77 1 2. 1 1 1 88 0 1 6886.0 0.480 
May 23.77 1 1 .38 1 7.61 61 38 1 9451 .0 0.487 
June 28.44 1 6.44 22.44 0 1 25 21 326.0 0.508 
Ju ly 30.38 1 9. 1 6  24.77 0 200 20691 .0 0.505 
Aug 29.50 18. 1 6  23.83 0 1 70 1 81 53.0 0.489 

1 5097.0 0.48626. 1 1  1 4.38 20.27 1 5 
Sept 

1 1322.0 0.475 
20. 1 6  8.00 1 4. 1 1  1 38 7
Oct 


Nov 1 3.38 2.22 7.83 3 15  0 7494.0 0.427 
Dec 6.61 - 2.99 1 .83 51 1 0 5667.0 0.392 
Ann 18.38 7. 1 1  1 2.77 2627 615  1 3789.0 0.476 

Maximum M in imum Average Heat ing Cool i ng Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Rad iation 

Temp. °F Temp. oF Temp. oF Base 65 oF Base 65 oF  Btu/fF Lang leys 

34.8 

979 0 586.9 1 59.2 
846 0 840.0 227.8 
688 0 1 162.2 3 15.3 

Jan 4 1 .9 24.9 

Feb 
 25.7 

Mar 
 32.5 42.8
53.0 

Apr 65.2 42.4 53.8 338 0 1 487.!:1 403.6 
May 74.8 52.5 63.7 1 1 0 68 1 71 3.9  464.9 
June 83.2 61 .6 72.4 0 225 1879. 1 509.7 
Ju ly 86.7 66.5 76.6 0 360 1 823.2 494.5 

0 306 1 599.5 433.9
Aug 85. 1 64.7 

27 131 1 330.3 360.8
Sept 79.0 57.9 68.5 


57.4 248 1 3  997.6 270.6
Oct 68.3 46.4 

Nov 56. 1  36.0 46. 1  567 0 660.3 1 79 .1  
Dec 43.9 26.6 35.3 920 0 499.3 1 35.4 
Ann 65. 1  44.8 55.0 4729 1 1 07 1 21 5.0 329.6 

STATION NO. 93721 LATITUDE: 39 ° 1 1 '  N 
LONGITUDE: 76 ° 40' W 
ELEVATION: 47 meters ( 154.2 feet) B a l t i more, M a ry l a nd 



Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 

M inimum 
Daily 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 18.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

Index 

Jan 0.0 ND  0.0 ND 0.0 ND 0 ND  0 ND  6902.0 0.419  
Feb 0.0 ND  0.0 ND 0.0 ND 0 ND  0 ND 9784.0 0.452 
Mar 0.0 ND  0.0 ND  0.0 ND  0 ND 0 ND 1 3405.0 0.468 
Apr 
May 
June 

0.0 ND  
0.0 ND 
0.0 ND 

0.0 ND 
0 .0  ND 
0.0 ND  

0.0 ND 
0.0 ND 
0.0 ND  

0 ND 
0 ND 
0 ND 

0 ND 
0 ND
0 ND 

17457.0 
20006.0 
21 483.0 

0.493 
0.500 
0.5 12  

Ju ly 
Aug 
Sept 
Oct 

0.0 ND  
0.0 ND 
0.0 ND 
0.0 ND 

0.0 ND 
0.0 ND 
0.0 ND  
0 .0  ND 

0 .0  ND 
0.0 ND 
0.0 ND 
0.0 ND 

0 ND  
0 ND 
0 ND  
0 ND 

0 ND 
0 ND  
0 ND 
0 ND  

2061 8.0 
1 8466.0 
1 5402.0 
1 1 587.0 

0.503 
0.495 
0.491 
0.476 

Nov 0.0 ND 0.0 ND  0.0 ND  0 ND  0 ND 802 1 .0 0.443 
Dec 0.0 ND  0.0 ND  0.0 ND 0 ND  0 ND  6093.0 0.406 
Ann 0.0 ND  0.0 ND 0.0 ND  0 ND 0 ND 14 102.0 0.481 

Max imum 
Dai ly 

Temp. oF 

M in imum 
Dai ly 

Temp. oF 

Average 
Monthly 

Temp. o F  

Heating 
Degree Days 
Base 65 OF 

Cool ing 
Degree Days 
Base 65 oF  

Total G lobal 
Radiation 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

Jan 0.0 ND  0.0 ND 0 .0  ND  0 ND  0 ND 608.2 1 65.0 
Feb 0.0 ND 0.0 ND  0.0 ND 0 ND 0 ND 862.1  233.8 
Mar 0.0 ND 0.0 ND  0.0 ND 0 ND 0 ND 1 1 81 .2 320.4 
Apr 
May 
June 

0.0 ND  
0.0 ND  
0.0 ND 

0.0 ND  
0.0 ND 
0.0 ND 

0.0 ND 
0.0 ND  
0.0 ND  

0 ND 
0 ND 
0 ND 

0 ND 
0 ND 
0 ND 

1 538.2 
1 762.8 
1 893.0 

41 7.2 
478.2 
5 13.5 

Ju ly 
Aug 
Sept 
Oct 

0 .0 ND 
0.0 ND 
0.0 ND 
0.0 ND 

0 .0  ND 
0.0 ND 
0.0 ND 
0 .0  ND 

0.0 ND 
0.0 ND  
0.0 ND 
0.0 ND 

0 ND  
0 ND 
0 ND  
0 ND 

0 ND 
0 ND  
0 ND 
0 ND 

18 16.7 
1 627.1 
1 357.1 
1 02 1 .0 

492.8 
441 .4 
368. 1 
276.9 

Nov 0.0 ND 0.0 ND 0.0 ND  o · N D 0 ND  706.8 191 .7  
Dec 0.0 ND  0.0 ND  0.0 ND  0 ND 0 ND  536.9 1 45.6 
Ann 0.0 ND 0.0 ND 0.0 ND 0 ND 0 ND  1 242.6 337.1 

STATION NO. 1 3721 LATITUDE: 38 ° 17'  N 
LONGITUDE: 76 ° 25' W Patuxent River, Maryland ELEVATION: 1 4  meters (45.9 feet) 
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79.3 

39.3 

47.5 55.4 

33 

475.5 

27 

59 

Insolation and Temperature Data 


Maximum Min imum Average Heating Coo l ing Total Global Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 o c kJ/m2 Index 

Jan 2 . 16  - 5.27 1 .55 6 1 6  0 5396.0 0.387 
Feb 3.05 - 4.83 - 0.88 538 0 8053.0 0.4 17  
Mar 7.00 - 0.27 3.38 463 0 1 1 535.0 0.431 
Apr 13.50 4.88 9.22 273 0 1 5046.0 0.439 
May 1 9.50 1 0.05 1 4.77 1 21 1 1  1 8391 .0 0.463 
June 24.77 1 5. 1 6  20.00 1 5  65 20622.0 0.491 
Ju ly  27.44 1 8.38 22.94 0 1 44 1 9852.0 0.485 

26.27 1 7.38 21 .83 4 1 1 2 1 6870.0 0.462Aug 
1 4298.0 0.47922.33 1 3.72 1 8.05 42
Sept 

1 0096.0 0.455
1 7.33 8.61 1 3.00 1 67 0
Oct 


Nov 10.94 3.72 7.33 330 0 5707.0 0.365 
Dec 4.05 - 2.99 0.55 551 0 4574.0 0.367 

14 .83 6.55 1 0.72 3 122 367 1 2537.0 0.450 Ann 

Max imum M in imum Average Heat ing Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 35.9 22.5 29.2 1 1 09 0 
 1 29.0 

Feb 37.5 23.3 30.4 968 0 709.6 1 92.5 

Mar 44.6 3 1 . 5  38. 1 833 0 10 16.4 275.7 


56.3 40.8 48.6 491 0 1 325.8 359.6Apr 
67.1 50. 1 58.6 2 18  20 1 620.5 439.6May 

1 1 7  1 8 1 7. 1  492.9
76.6 59.3 68.0
June 

259 1 749.2 474.5
81 .4 65. 1  73.3 0
July 


7 202 1 486.5 403.2 
63.3 71 .3 
Aug 


0 

1 259.9 34 1 .7 

889.6 24 1 .3 


56. 7 64.5 76
72.2
Sept 


38.7 
 45.2 

301
63.2
Oct 

594 0 502.9 1 36.4 
51 .7 
Nov 


58.7 

26.6 33.0 992 0 403.0 109.3 

43.8 5 1 .3 5620 661 1 104.7 299.6 


Dec 

Ann 


SOLMET STATION NO. 94701 LATITUDE: 42 ° 22' N 
LONGITUDE: 71 o 2 '  W 
ELEVATION: 5 meters (16.4 feet) Boston, M assachusetts 
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7.9 

47.4 

47.3 

53.3 

1 5  

47 
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Insolation and Temperature Data 

M ax i m u m  M i n imum Average Heating Cool ing 
Dai ly Dai ly Monthly Degree Days Degree Days 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc 

Jan - 2.83 - 1 2.94 - 7 .88 8 12  0 
Feb - 1 .83 - 13.38 - 7.61 726 0 
Mar 2.66 - 9. 1 1  - 3.22 668 0 
Apr 1 0.88 - 1 .94 4.50 4 15  0 
May 1 7 .55 3.00 10.27 252 3 

23.50 8.55 1 6.05 83
June 


Total G lobal 
Radiation 

kJ/m2 

4 109.0 
6998.0 

1 1 669.0 
1 5972.0 
1 9524.0 
21 324.0 

G lobal Kr 

Cloudiness 


Index 


0.335 
0.395 
0.458 
0.477 
0.496 
0.508 

21388.0 0 .525 
4 1  50
Ju ly 26. 1 1  1 1 .05 1 8.61 

1 7969.0 0.500 
25. 1 6  1 0.61 1 7.88 61 
Aug 


Sept 
 13 1 1 9.0 0.457
20.22 6.72 1 3.50 147 0 

1 4.94 2.05 8.50 305 0 8433.0 0.408
Oct 


Nov 6.05 - 2.83 1 .61  501 0 4336.0 0.310 
Dec - 0.55 - 9.05 - 4.77 7 16  0 3069.0 0.284 
Ann 1 1 .83 - 0.61 5.61 4732 1 1 5 1 2326.0 0.460 

Max imum M in imum Average Heat ing Cool ing Total Global Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 26.9 8.7 1 7.8 1 462 0 362 . 1  98.2 

15 .6 

1 8.3 1 307 0 616.6 1 67.3 

26.2 1 202 0 1028.2 278.9 


Feb 28.7 

Mar 36.8 

Apr 5 1 .6 28.5 40. 1 747 0 1 407.4 381 .7  

May 63.6 37.4 50.5 454 5 1 720.3 466.6 


60.9 1 49 27 1 878.9 509.7
74.3
June 

90 1 884.6 51 1 .2 
Ju ly 
 79.0 5 1 .9 65.5 

85 1 583.3 429.5 
77.3 5 1 . 1  64.2 1 10 
Aug 


Sept 
 68.4 44. 1 56.3 265 0 1 1 56.0 3 13.6 


34.9 

549 0 743.1  201 .6 

902 0 382 . 1  1 03.6 


58.9 35. 7  
Oct 

Nov 42.9 26.9 


31 .0 1 5.7  23.4 1 289 0 270.4 73.4
Dec 

30.9 42.1 851 8 207 1 086 . 1  294.6
Ann 


STATION NO. 94849 LATITUDE: 45 o 4' N 
LONGITUDE: 83 ° 34 ' W 

Al pen a ,  M i ch igan ELEVATION: 2 10  meters (688.8 feet) 

1 02 




35.4 

58.4 

73.3 

64.5 
54.3 

49.9 

44 

32. 

Insolation and Tem perature Data 


Maximum 
Dai ly 

Temp. oc 

Jan - 0. 16  
Feb 0.94 
Mar 6. 1 6  
Apr 1 4.22 
May 20.27 
June 26. 1 6  
Ju ly 28.38 
Aug 27.55 

Min imum 

Daily 


Temp. oc 


- 7. 1 1  
- 6.61 
- 2.44 

3.66 
9.05 

1 5.05 
1 7.44 
1 6.72 

Averag€ 

Monthly 


Temp. oc 


- 3.61 

- 2.83 


1 .88 
8.94 

14 .66 
20.61 
22.94 
22. 1 6  

Heat ing 
Degree Days 
Base 18.3 oc 

680 
592 
510 
281 
1 32 
1 4  
0 
6 

Cool ing 
Degree Days 
Base 18.3 oc 

0 
0 
0 
0 

1 8  
82 

145 
125 

Total Global 
Radiation 

kJ/m2 

4737.0 
7722.0 

1 1 35 1 .0 
1 5877.0 
19474.0 
21  1 78.0 
20830.0 
1 7880.0 

G lobal Kr 
Cloud iness 

l.ndex 

0.34 1 
0.401 
0.424 
0.463 
0.491 
0.504 
0.509 
0.490 

36 1 4223.0 0.477
23.44 1 2.66 1 8.05 
Sept 

5 9943.0 0.449
1 7.44 7.33 1 2.38 1 90 
Oct 


Nov 8.72 
Dec 1 .88 
Ann 1 4.61 

Maximum 
Dai ly 

Temp: oF  

Jan 3 1 . 7  
Feb 33.7 

1 .33 
- 4.55 

5.22 

Min imum 

Dai ly 


Temp. oF 


1 9.2 
20. 1 

5.05 
- 1 .33 

9.94 

Average 

Monthly 


Temp. oF 


25.5 
26.9 

398 0 5422.0 0.348 

609 0 3898.0 0.3 13  


3460 4 1 2  1 271 1 .0 0.457 


Heating Cool ing Total G lobal Total G lobal . 
Degree Days Degree Days Radiation Radiation 
Base 65 oF Base 65 °F Btu/ft2 Lang leys 

1 224 0 41 7.4 1 1 3.2 
1 066 0 680.4 1 84.6 

48. 1
M
9 18  0 1 000.2 271 .3 
Mar 43. 1 27.6 


0 1399.0 379.5 
506
Apr 57.6 38.6 

May 
June 

68.5 
79. 1 

48.3 
59. 1  

Ju ly 83. 1 63.4 
1 48 
69. 1
M

1 7 1 5.9 465A 

1866. 1 5062 


238 

25 

0 261 1 835.4 497.9 


1 1  225 1 575.5 427.3
Aug 
 81 .6 
 62. 1  7 1 .9  

79 65 1 253.2 339.9 


342 9 876.1 237.6

Sept 74.2 54.8 

Oct 63.4 45.2 


7 16  0 477.8 1 29.6 
Nov 47.7 34.4 4 1 . 1  

Dec 35.4 23.8 29.6 1 096 0 343.5 93.2 


6228 742 11 20.0 303.8
Ann 58.3 41 .4 


STATION NO. 14822 LATITUDE: 42 ° 25' N 
LONGITUDE: 83 o 1 '  W Detroit ,  M ichigan ELEVATION: 191  meters (626.5 feet) 
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- 4.55 

79.7 

45.9 

36 

75 

1 35 

437 
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Insolation and Tem perature Data 

Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dal ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp . oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 1 . 1 6  - 9.66 - 5.38 735 0 4348.0 0.320 

Feb 0.00 - 9. 1 6  
 641 0 7223.0 0.381 

Mar 5.22 - 4.61 0.33 557 0 1 0859.0 0.4 10  
Apr 1 3.61 1 .83 7.72 318  ' 0  1 5 196.0 0.446 
May 1 9.44 6.94 1 3.22 1 70 1 1  1 8818.0 
 0.475 

June 25.00 1 2.55 1 8.77 

July 27.33 1 4.55 20.94 

Aug 26.50 1 3.66 20. 1 1  20 


49 20579.0 0.490 

88 20392.0 0.499 


1 7647.0 0.485 

Sept 22.33 9.83 1 6. 1 1  81 
 1 5  1 3568.0 0.458 

Oct 
Nov 
Dec 
Ann 

1 6.61 
7.72 
1 .00 

1 3.61 

4.72 
- 0.77 
- 6.83 

2.77 

1 0.66 
3.50 

- 2.88 
8.22 

240 
445 
657 

391 1 

3 
0 
0 

243 

9406.0 
4872.0 
3506.0 

1 2201 .0 

0.431 
0.3 19  
0.290 
0.442 

Jan 
Feb 
Mar 
Apr 
May 
June 

Max imum 
Dai ly 

Temp. o F 
29.9 
32.0 
41 .4 
56.5 
67.0 · 
77.0 

Min imum 
Dai ly 

Temp. oF 

1 4.6 
1 5.5 
23.7 
35.3 
44.5 
54.6 

Average 
Monthly 

Temp. oF  

22.3 
23.8 
32.6 
45.9 
55.8 
65.8 

Heating 
Degree Days 
Base 65 oF 

1 323 
1 1 54 
1 003 
572 
306 
65 

Cool ing 
Degree Days 
Base 65 oF 

0 
0 
0 
0 

20 
88 

Total G lobal 
Radiation 

Btu/fF 

383.1  
636.4 
956.8 

1 339.0 
1 658. 1 
18 13.3 

Total Global 
Radiation 
Langleys 

1 03.9 
1 72.6 
259.5 
363.2 
449.8 
491 .9 

Ju ly 
 81 .2 58.2 69.7 13  1 58 1 796.8 
 487.4 

56.6 68.2 36
Aug 
 1 554.9 421 .8 


Sept 
 72.2 49.7 6 1 .0 1 46 
 27 
 1 1 95.5 
 324.3 

Oct 6 1 .9 40.5 5 1 .2 432 5 828.8 
 224.8 

Nov 
 30.6 38.3 801 0 429.3 1 1 6.4 

Dec 
 33.8 1 9.7  26.8 1 1 83 0 308.9 
 83.8 

Ann 56.5 37.0 46.8 7040 
 1 075. 1 291 .6 


STATI O N  NO. 1 4826 LATITUDE: 42 ° 58' N 
LONG ITUDE: 83 ° 44' W Fl int ,  M ichigan ELEVATION:  233 meters (764.2 feet) 
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7.44 

37.9 

549 

43 

Insolation and Temperature Data 

Maximum M i n imum Average Heat i ng Coo l ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp.  oc Temp. oc Temp.  oc Base 18.3 oc Base 1 8.3 ac kJ/m2 I ndex 

Jan - 0.94 - 8.88 - 4 .88 720 0 4194.0 0.308 
Feb 0.33 - 8.66 - 4. 1 6  630 0 7357.0 0.387 

5.55 - 4.33 0.61 
 0 1 1 51 2.0 
Mar 0.434 

14 .05 2.00 8.05 
 308 0 1 6024.0 
Apr 0.470 

20.44 
 1 3.94 1 50 1 3  1 9920.0 
May 0.503 

26. 1 6  
 1 3. 1 1  1 9.66 24 64 22204.0
June 0.528 


July 
Aug 

28.50 
27.72 

Sept 23.27 
Oct 1 7.27 
Nov 7.88 
Dec 1 .05 
Ann 1 4 .27 

Maximum 
Daily 

Temp. oF 

Jan 30.3 
Feb 32.6 
Mar 42.0 
Apr 57.3 
May 68.8 

1 5.33 
1 4.50 
1 0.44 
4.88 


- 0.49 

- 6.22 


3.27 

M in imum 

Dai ly 


Temp. oF 


1 6.0 
1 6.4 
24.2 
35.6 
45.4 

21  .94 
2 1 . 1 1 
1 6.88 
1 1 . 1 1  
3.72 


- 2.55 

8.77 

Average 

Monthly 


Temp. oF 


23.2 
24.5 
33. 1 
46.5 
57. 1 

4 
1 5  
63 

227 
438 
647 

3778 

Heat ing 

Degree Days 


Base 65 oF 


1 296 
1 1 34 
988 
554 
270 

1 1 6 
101  
20 
3 
0 
0 

3 19  

Cool ing 

Degree Days 

Base 65 °F  


0 
0 
0 
0 

23 

21 726.0 
1 9024.0 
1 4324.0 
9735.0 
5058.0 
3526.0 

1 2884.0 

Total G lobal 

Radiat ion 


Btu/fP 


369.6 
648.3 

10 14.4 
1 4 1 1 .9 
1 755.2 

0.531 
0.522 
0.483 
0.445 
0.330 
0.290 
0.466 

Total G lobal 

Radiation 

Langleys 


100.2 
1 75.8 
275 . 1  
383.0 
476. 1 

79. 1  55.6 67.4 
 1 1 5  1 956.5 
June 530.7 

83.3 59.6 71 . 5  
 7 209 
 19 14.4 
J u ly 519.3 


Aug 81 .9 58. 1 70.0 27 182 1 676.3 454.7 
Sept 73.9 50.8 62.4 1 1 3 36 1 262. 1 342.4 
Oct 63. 1 40.8 52.0 409 5 857.8 232. 7  
Nov 46.2 31 . 1  38.7 788 0 445.7 1 20.9 
Dec 33.9 20.8 27.4 1 1 65 0 310.7 84.3 
Ann 57.7 
 47.8 6800 574 1 1 35.3 
 307.9 


LATITU D E: 42 ° 53 ' N STATION NO. 94860 
LONG ITU DE: 85 ° 31 ' W 
ELEVATION:  245 meters (803.6 feet) Grand Rapids,  M ichigan 

1 05 



Insolation and Temperature Data 


Maximum M in imum 
Daily 

Temp. oc Dai ly 
Temp. oc 

Jan 0.0 N D  0.0 N O  
Feb 0.0 N D  0.0 N D  
Mar 0.0 N D  0.0 N D  
Apr 
May 
J une 

0.0 N D  
0.0 N D  
0.0 N O  

0.0 N D  
0.0 N D  
0.0 N O  

J u ly 
Aug 
Sept 
Oct 

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N D  

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

Nov 0.0 N O  0.0 N D  
Dec 0.0 N O  0.0 N O  
Ann 0.0 N O  0.0 N O  

Maximum M in imum 

Daily Dai ly  


Temp. oF Temp. oF 


Jan 0.0 N O  0.0 N D  
Feb 0.0 N O  0.0 N O  
Mar 0.0 ND 0.0 N O  
Apr 0.0 N O  0.0 N O  
May 0.0 N D  0.0 N O  
J une 0.0 N O  0.0 N O  
J u ly 0.0 N O  0.0 N O  
Aug 0.0 N O  0.0 N O  
Sept 0.0 N O  0.0 N O  
Oct 0.0 N O  0.0 N O  
Nov 0.0 N O  0.0 N O  
Dec 0.0 N O  0.0 N O  
Ann 0.0 N O  0.0 N O  

STATION NO. 1 4858 

Houghton,  M ichigan 
h

Average 

Monthly 


Temp. oc 


0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N D  
0.0 N O  

Average 

Monthly 


Temp. °F  


0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N O  
0.0 N O  
0.0 N O  

Heat ing 

Degree Days 

Base 1 8.3 oc 


0 N D  
0 N D  
0 N D  
0 N D  
0 N D  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 ND 

Heat ing 

Degree Days 


Base 65 oF 


0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  
0 N O  

1 06 


Cool ing Total Global G lobal Kr 
. Degree Days 
Base 1 8.3 oc Radiation 

kJ/m2 
Cloudiness 

I ndex 

0 N D  2772.0 0.253 
0 N O  5493.0 0.334 
0 N D  10593.0 0.434 
0 N D  1 5504.0 0.473 
0 N O  1 8840.0 0.482 
0 N O  20856.0 0.497 
0 N O  20856.0 0.51 4 
0 N O  1 7267.0 0.487 
0 N O  1 1 463.0 0.4 1 2  
0 N O  761 1 .0 0.390 
0 N O  3302.0 0.260 
0 N O  21 77.0 0.229 
0 N O  1 1 394.0 0.438 

Coo l i ng Total G lobal Total G lobal 
Degree Days Radiation Radiat ion 
Base 65 °F Btu/fP Langleys 

0 N O  244.3 66.3 
0 N O  484.0 1 3 1 .3 
0 N O  933.4 253.2 
0 N O  1 366. 1 370.6 
0 N O  1 660. 1 450.3 
0 N O  1 837.7 498.5 
0 N D  1 837.7 498.5 
0 N O  1 52 1 .5 41 2.7 
0 N O  1010 . 1  274.0 
0 N D  670.6 181 .9 
0 N O  291 .0 7S.9 
0 N O  1 91 .8 52.0 
0 N O  1 004.0 272.3 

LATITUDE: 47 ° 10 '  N 
LONG ITU DE: 88 ° 30' W 
ELEVATIO N :  329 meters (1 079.1  feet) 



9.44 

47.3 

73.4 

53 

95 

Insolation and Temperature Data 


Max imum M in imum Average Heat ing Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 5.55 - 1 4.22 - 9.88 875 0 3686.0 0.323 
Feb - 4.61 - 1 4.05 - 9.33 774 0 6847.0 0.406 
Mar 0.27 - 9. 1 6  - 4.44 706 0 1 1 673.0 0.471 
Apr 8.44 - 1 .55 3.44 446 0 1 5699.0 0.476 
May 1 5.22 3.61 9.44 275 0 1 9 1 58.0 0.489 
June 21 . 1 1 8.50 1 4.83 1 1 1  6 20551 .0 0.490 
J u ly 23.94 1 1 .38 1 7.66 32 20826.0 0.51 2  
Aug 23.00 1 1 .61 1 7.33 69 38 1 7281 .0 0.485 
Sept 1 8.05 7.83 1 2.94 1 6 1  0 1 1 906.0 0.423 
Oct 1 2.66 3.1 1 7.88 323 0 7638.0 0.384 
N ov 3.88 - 3.05 0.44 536 0 3765.0 0.287 
Dec - 2.88 - 1 0.38 - 6.61 773 0 2870.0 0.289 
Ann - 0.55 4.44 5107 77 1 1 825.0 0.450 

M ax imum 
Dai ly 

Temp.  o F  

M in imum 
Dai ly 

Temp.  oF 

Average 
Monthly 

Temp. oF  

Heating 
Degree Days 

Base 65 oF 

Coo l ing 
Degree Days 
Base 65 oF  

Total G lobal 
Rad iation 

Btu/fP 

Total G lobal 
Rad iation 
Lang leys 

Jan 22.0 6.4 1 4.2 1 575 0 324.8 88. 1 
Feb 23.7 6.7 1 5.2 1 393 0 603.3 1 63.7 
Mar 32.5 1 5.5 24.0 1 271 0 1 028.6 279.0 
Apr 
May 

47.2 
59.4 

29.2 
38.5 

38.2 
49.0 

803 
495 

0 
0 

1 383.3 
1 688. 1  

375.2 
457.9 

70.0June 58.7 200 1 1  1 8 1 0.8 491 .2  
58J u ly 75. 1 52.5 63.8 1 835. 1 497.8 

Aug 52.9 63.2 1 24 68 1 522.7 41 3.0 
Sept 64.5 46. 1  55.3 290 0 1 049.1 284.6 
Oct 54.8 37.6 46.2 581 0 673.0 1 82.6 
Nov 39.0 26.5 32.8 965 0 331 .7 90.0 
Dec 26.8 1 3.3 20. 1 1 391 0 252.9 68.6 
Ann 49.0 31 .0 40.0 9193 1 39 1 041 .9 282.6 

LATITUDE: 46 ° 28 ' N STATION NO. 1 4847 
LONGITUDE: 84 °22' W 
ELEVATION:  221 meters (724.9feet) Sault  Ste. Marie, M ich igan 

1 07 



Insolation and Temperature Data 


Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly 

Temp. oc Dai ly 
Temp. oc Monthly 

Temp. oc Degree Days 
Base 1 8.3 oc Degree Days 

Base 1 8.3 oc ,Radiat ion 
kJ/m · 2 

Cloudiness 
Index 

Jan 0.0 N D  0.0 N D  - 6.22 761 0 3527.0 0.283 
Feb 0.0 N D  0.0 N D  - 6.27 688 0 644 1 .0 0.360 
Mar 0.0 ND 0.0 N D  - 1 .83 625 0 1 1 360.0 0.443 
Apr 0.0 N D  0.0 N D  5.94 371 0 1 5948.0 0.475 
May 0.0 N D  0.0 N D  1 1 .55 2 1 5  5 1 9623.0 0.498 
June 0.0 N D  0.0 N D  1 7.61 57 36 21  704.0 0.51 7 
J uly  
Aug 
Sept 

0 .0  N D  
o.o No
0;0 N D  

0.0 N D  
0.0 N D  
0.0 N D  

20.38 
1 9.72 
1 5 .22 

1 8  
36 
98 

82 
80 

5 

21 674.0 
1 8264.0 
1 3225.0 

0.531 
0.507 
0.458 

Oct 0.0 N D  0.0 N D  9.88 261 0 8556.0 0.410  
Nov 0 .0 N D  0.0 N D  2.72 468 0 4276.0 0.301 
Dec 0.0 N D  0.0 N D  - 3.38 673 0 291 4.0 0.265 
Ann 0.0 N D 0.0 N D  7.1  1 4276 208 1 2293.0 0.456 

Maximum Min imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  o F  Temp. o F  Temp. o F  Base 65 oF Base 65 o F  Btu/ft2 Langleys 

Jan 0.0 N D  0.0 N D  20.8 1 370 0 31 0.8 84.3 
Feb 0 .0 N D  0.0 N D  20.7 1 238 0 567.5 1 53.9 
Mar 0.0 N D  0:0 N D  28.7 1 1 25 0 1 001 .0 271 .5 
Apr 0.0 N D  0.0 N D  42.7 668 0 1 405.2 381 .2 
May 0.0 N D  0.0 N D  52.8 387 9 1 729. 1 469.0 
J une 0.0 N D  0.0 N D  63.7 1 03 65 1 9 1 2.4 518.7  
J u ly 0.0 N D  0.0 N D  68.7 32 1 48 1 909.8 51 8.0 
Aug 
Sept 

0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  

67.5 
59.4 

65
1 76 

1 44 
9 

1 609.3 
1 1  65.3 

436.5 
31 6. 1  

Oct 0.0 N D  0.0 N D  49.8 470 0 753.9 204.5 
N ov 0.0 N D  0.0 N D  36.9 842 0 376.8 1 02.2 
Dec 0.0 N D  0.0 N D  25.9 121  1 0 256.8 69.6 
Ann 0.0 N D  0.0 N D  44.8 7697 374 1 083.2 293.8 

STATION NO. 1 4850 LATITUDE: 44 ° 44 ' N 
LONGITU DE: 85 ° 35' WTraverse City, M ich igan ELEVATION: 1 92 meters (629.8 feet) 

1 08 



37 

97 

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Min imum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

Index 

Jan - 7.99 - 1 8. 1 1  - 1 3.05 972 0 4410.0 0.395 
Feb - 5.49 - 16.66 - 1  1 .05 822 0 7636.0 0.459 
Mar 0.33 - 9.77 - 4.72 7 1 5  0 1 1 740.0 0.478 
Apr 
May 
June 

8.77 
1 5.55 
20.94 

- 1 .49 
3.77 
9.05 

3.66 
9.66 

1 5.00 

440 
268 
1 07 

0 
0 
7 

1 5580.0 
1 8642.0 
20056.0 

0.474 
0.476 
0.478 

Ju ly 24.66 1 2.61 1 8.66 
 47 2 1044.0 0.5 18  

Aug 23.55 1 2.05 1 7.83 
 57 42 1 7556.0 0.494 

Sept 1 7.77 7. 1 1  1 2.44 1 76 0 1 2427.0 0.444 
Oct 1 2.38 2.33 7.38 339 0 8226.0 0.4 18  
Nov 1 .83 - 5.88 - 1 .99 6 10  0 432 1 .0 0.335 
Dec - 5.27 - 14.27 - 9.77 871 0 331 1 .0 0.341 
Ann 8.94 - 1 .61 3.66 5420 
 1 2079.0 0.463 


Average Heating Cool ing Total Global Total G lobal 
Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Base 65 oF Base 65 °F Btu/ttl Langleys 
8.5 1 750 0 388.6 1 05.4 

1 2. 1  1 480 0 672.8 1 82.5 
23.5 1 287 0 1 034.5 280.6 
38.6 792 0 1 372.8 372.4 
49.4 482 0 1 642.6 445.6 
59.0 1 93 1 3  1 767.2 479.4 
65.6 67 85 1 854.3 503.0 
64.1 1 03 76 1 546.9 4 19.6 
54.4 3 1 7  0 1 095.0 297.0 
45.3 6 10  0 724.8 1 96.6 
28.4 1 098 0 380.7 1 03.3 
1 4.4 1 568 0 291 .7 79. 1 
38.6 9756 1 75 1 064.3 288.7 

STATION NO.  1 4913  

Duluth,  M innesota 

Maximum M in imum 
Daily Dai ly 

Temp. oF Temp. oF 

Jan 1 7.6 - 0.6 
Feb 22.1 2.0 
Mar 32.6 1 4.4 
Apr 47.8 29.3 
May 60.0 38.8 
June 69.7 48.3 
Ju ly 76.4 54.7 
Aug 74.4 53.7 
Sept 64.0 44.8 
Oct 54.3 36.2 
Nov 35.3 2 1 .4 
Dec 22.5 6.3 
Ann 48. 1 29. 1  

LATITUDE:  46 o 50' N 
LONG ITU DE: 92 ° 1 1 '  W 
ELEVATIO N :  432 meters ( 141 7.0 feet) 

1 09 




75.5 

43.5 

97 

355.7 

Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 
M i nimum 

Dai ly  
Temp. oc 

Average 
Monthly 

Temp. oc 
H eat i ng 

Degree Days 
Base 1 8.3 oc 

Cool ing  
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Rad iation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

Jan 
Feb 
Mar 
Apr 
May 
J une 
Ju ly 
Aug 
Sept 
Oct 
N ov 
Dec 

- 1 0.66 
- 6.99 

0 . 16  
9.50 

1 6.94 
22.44 
25.66 
24. 1 6  
1 7.88 
1 2.22 

0.27 
- 7.72 

- 22.83 
- 20.83 
- 1 2.83 

- 2.61 
3 . 16  
9.05 

1 1 .88 
1 0.50 

5.38 
0.50 

- 8. 1 6  
- 1 8.22 

- 1 6.72 
- 1  3.88 

- 6.33 
3.44 

1 0.05 
1 5.77 
1 8.77 
1 7.33 
1 1  .66 

6.38 
- 3.94 

- 1 2.94 

1 086 
902 
764 
446 
256 

93 
36 
62 

202 
370 
668 
969 

0 
0 
0 
0 
0 

1 6  
50 
31 

0 
0 
0 
0 

4037.0 
751 9.0 

1 1 870.0 
1 6385.0 
1 9477.0 
21 033.0 
21801 .0 
1 8366.0 
1 2725.0 

7988.0 
3921 .0 
3084.0 

0 .399 
0.482 
0.501 
0.507 
0.501 
0.502 
0.538 
0.523 
0.467 
0.427 
0.331 
0.356 

Ann 8.66 - 3.72 2.50 5859 1 2350.0 0.486 

Maximum M in imum Average Heati ng Coo l ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. °F Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 1 2:8 - 9. 1  1 .9 1 955 0 96,5 
Feb 1 9.4 - 5.5 7.0 1 624 0 662.5 1 79.7 
Mar 32.3 8.9 20.6 1 375 0 1 045.9 283.7 
Apr 49.1 27.3 38.2 803 0 1 443.7 391 .6 
May >62.5 37.7 50. 1 461 0 1 71 6.2 465.5 
J une 72.4 48.3 60.4 1 67 29 1 853.3 502.7 
J u ly 78.2 53.4 65.8 65 90 1 921 .0 521 . 1  

50.9 63.2 1 1 2  56 1 6 1 8.3 439.0Aug 
64.2 41 .7 53.0 364 0 1 1 21 .3 304.1  Sept 

666 0 703.9 1 90.9 Oct 54.0 32.9 
N ov 32.5 1 7.3 24.9 1 202 0 345.5 93.7 
Dec 1 8. 1  - 0.8 8.7 1 744 0 271 .7  73.7 
Ann 47.6 25.3 36.5 1 0546 1 75 1 088.2 295.2 

STATION NO. 1 4918  LATITUDE: 48 ° 34' N 
LONGITUDE: 93 ° 23' W 
ELEVATIO N :  361 meters (1 1 84.1 feet) I nternat iona l  Fal ls ,  M i nnesota 

1 1 0 



- 5.99 

14  

534.4 

977 

Insolation and Temperatu re Data 

Maximum M in imum Ave rag€ Heat ing Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Rad iation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 1 5.99 - 1 0.99 909 0 5266.0 0.425 
- 13.83 - 8.61 754 0 8669.0 0.487Feb - 3.38 

2.72 - 6.88 - 2.05 632 0 1 2524.0 0.490Mar 
Apr 1 3.05 1 .50 7.27 331 0 1 6364.0 0.488 

1 971 6.0 0.500 May 1 9.94 7.94 1 3.94 1 50 
25.05 13.72 1 9.38 36 67 21 875.0 0.521June 

22. 1 6  6 1 25 22357.0 0.548 
21 .22 1 1  101  191 46.0 0.532 
1 5.55 96 1 2  1 4239.0 0.494 
1 0.00 262 3 9756.0 0.469 

0.22 543 0 5452.0 0.387 
- 7.44 798 0 401 0.0 0.368 

6.72 4532 325 1 3281 .0 0.494 

Average Heat ing Coo l ing Total G lobal Total G lobal 
Monthly Degree Days Degree Days Rad iation Radiation 

Temp. oF Base 65 oF Base 65 °F Btu/ff2 Langleys 

1 2 .2 1 636 0 464.0 1 25.9 
1 6.5 1357 0 763.9 207.2 
28.3 1 1 38 0 1 1 03.5 299.3 
45. 1 596 0 1 44 1 .9 391 . 1  
57. 1 270 25 1 737.3 471 .2 
66.9 65 1 2 1  1927.5 522.8 

J u ly 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

28.00 
27.  1 1  
2 1  .50 
1 5.94 

4.77 
- 2.99 
1 2. 1 1  

1 6.33 
1 5.33 

9.61 
4.00 

- 4.33 
- 1  1 .88 

1 .27 

Maximum 
Dai ly 

Temp. oF  

M i n imum 
Dai ly 

Temp. oF  

Jan 
Feb 
Mar 
Apr 
May 
June 

2 1 .2 
25.9 
36.9 
55.5 
67.9 
77.1 

3.2 
7.1  

1 9.6 
34.7 
46.3 
56.7 

J u ly 82.4 61 .4 7 1 .9 1 1  225 1 970.0 
Aug 80.8 59.6 70.2 20 1 82 1 687.0 457.6 
Sept 70.7 49.3 60.0 1 73 22 1 254.7 340.3 
Oct 60.7 39.2 50.0 472 5 859.6 233.2 
Nov 40.6 24.2 32.4 0 480.4 1 30.3 
Dec 26.6 1 0.6 1 8.6 1 436 0 353.3 95.8 

Ann 53.8 ' 34.3 44. 1 8 1 58 585 1 1 70.2 31 7.4 


LATITUDE: 44 o 53' N STATION NO. 1 4922 

LON G ITUDE: 93 ° 1 3 '  W 
ELEVATION:  255 meters (836.4 feet) M i·nnea pol is  I St. Pau l ,  M innesota 

1 1 1  
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Insolation and Temperature Data 


Average Heating Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Maximum M i n imum 

Jan - 5.61 - 1 5.61 - 1 0 .61 897 0 541 3.0 0.4 1 7  
Feb - 3. 1 1  - 1 3.66 - 8.38 748 0 8543.0 0.465 
Mar 2.50 - 7. 1 6  - 2.33 640 0 1 2278.0 0.472 
Apr 1 2.72 1 . 1 6  6.94 341 0 1 6000.0 0.473 
May 1 9.50 7.38 1 3.44 1 62 1 0  1 9243.0 0.487 

60 21 584.0 0.51 4  June 24.66 1 3.05 1 8.88 
2 1 664.0 0.531 Ju ly 27.05 1 5.27 2 1 . 1 6  1 1  

Aug 26.33 14 .27 20.33 1 9  8 1  1 8864.0 0.521 
Sept 2 1 .22 9.05 1 5. 1 6  1 02 7 1 4 1 86.0 0.486 
Oct 1 5.77 3.72 9.77 269 3 9870.0 0.463 
Nov 4.94 - 4.33 0.33 540 0 5609.0 0.382 
Dec - 2.83 - 1 1 .72 - 7.27 793 0 4200.0 0.365 
Ann 1 1 .94 0.94 6.44 4570 263 1 3 1 2 1 .0 0.481 

Max imum M inimum Average Heat ing Cool ing Total Global  Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Radi ation 

Temp. oF Temp. oF  Temp. °F  Base 65 oF· Base 65 oF Btu/fF Langleys 

1 2.9 1 6 1 5  0 477.0 1 29.4 Jan 2 1 .9 
1 6.9 1 346 0 752.8 204.2 Feb 26.4

Mar 36.5 1 9. 1  27.8 1 1 52 0 1 08 1 .9 293.5 
34. 1 44.5 614 0 1 409.8 382.4Apr 

67.1 45.3 56.2 292 1 8  1 695.6 M ay 
66.0 1 08 1 901 .9 51 5.9 June 76.4 
70. 1  20 1 78 1 908.9 51 7.8 J u ly 80.7 

146 1 662.2 450.9Aug 79.4 57.7 68.6 
70.2 48.3  59.3 1 84 1 3  1 250.0 339.1 Sept 
60.4 38.7  49.6 484 5 869.7 235.9Oct 

Nov 40.9 24.2 32.6 972 0 494.2 1 34.1  

Dec 26.9 1 0.9 1 8.9 1 427 0 370.1  1 00.4 

Ann 43.6 8226 473 1 1 56.1  31 3.6 

STATION NO. 1 4925 LATITUDE: 43 o 55' N 
LONGITUDE: 92 ° 30 ' W 
ELEVATION: 402 meters ( 131 8.6 feet) Rochester, M innesota 

1 1 2  



 

5.55 

94 

90 

Insolation and Temperature Data 


Maximum 
Daily 

Temp. oc 

M i n imum 
Dai ly 

Temp. oc 

Average 
Month ly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiat ion 

kJ/m2 
Cloudiness 

I ndex 

Global Kr 

Jan 
Feb 
Mar 
Apr 
May 
June 
J u ly 
Aug 
Sept 
Oct 

1.4,.66 
16.50 
20.38 
25.66 
29.44 
32.77 
33.72 
33;66 
31 . 1  1 
26.72 

2 . 1  1 
3.22 
6.33 

1 1 .72 
1 5.77 
1 9.83 
21  .44 
21  .00 
1 7.77 
1 0.83 

8.38 
9.88 

1 3.38 
1 8.72 
22.61 
26.33 
27.61 
27.33 
24.44 
1 8.77 

316  
245 
1 73 

41 
3 
0 
0 
0 
0 

50 

7 
9 

20 
52 

136 
240 
287 
278 
1 83 

64 

8551 .0 
1 1 648.0 
1 5538.0 
1 9388.0 
22026.0 
22973.0 
21 665.0 
20207.0 
171 28.0 
1 4429.0 

0.425 
0.467 
.0.499 
0.528 
0.547 
0.552 
0.530 
0.531 
0.51 4  
0.529 

Dec 
Ann 

1 5.83 
25.05 

2.94 
1 1 .55. 

9.38 
18.33 

Jan 
Feb 
Mar 

Max imum 
Da i ly 

Temp.  oF 

58.4 
6 1 .7 
68.7 

M in imum 
Daily 

Temp.  oF 

35.8 
37.8 
43.4 

Average 
Monthly 

Temp. oF 

47. 1 
49.8 
56. 1 

5 1 0232.0 0.473Nov 
 20.27 1 2.94 1 67 
280 2 8044.0 0.430 

1 277 1 289 H i986.0 0.51 2  

Heat i ng Coo l ing Total Global Total Global 
Degree Days Degree Days Radiation Radiation 
Base 65 oF Base 65 °F Btu/ft2 .Langleys 

569 1 3  753.5 204.4 
441 1 6  1 026.4 278.4 
31 1 36 1 369. 1  371 .4 

1 708.4 463.4Apr 	 78.2 53. 1 65.7 74 
1 940.8 526.485.0 60.4 72.7 	 5 245May 

0 432 2024.2 549. 1 91 .0 67.7 79.4June 
70.6 8 1 .7 	 0 5 1 7  1 909.0 51 7.8 Ju ly 92.7 

Aug 92.6 69.8 81 .2 0 500 1 780.5 483.0 
0 329 1509.2 409.4Sept 	 88.0 64.0 76.0 

11 5 1 271 .4 344.9Oct 	 80. 1 51 .5 65.8 
901 .6 244.6Nov 68.5 42.0 55.3 301 	 9 


4 708.8 1 92.3 
Dec 60.5 37.3 48.9 504 

2299 2320 1408.6 382. 1  
Ann 	 77. 1 52.8 65.0 

STATION N O .  3940 LATITU DE: 32 ° 1 9 '  N 
LONG ITU DE: go o 5 '  W Jackson,  M ississippi  ELEVATION: 101  meters (331 .3 feet) 

1 1 3  



 

35.4 
37.7 
43.4 

59.5 

574 

Insolation and Temperature Data 


M aximum M in imum Average Heat ing Coo l ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base · 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 4.66 1 .88 8.27 319 7 8445.0 0.420 
Feb 1 6.55 3 . 16  9.88 246 9 1 1 488.0 0.461 
Mar 20.38 6.33 1 3.38 1 73 20 1 5069.0 0.484 
Apr 
May 
June 

25.77 
29.55 
32.94 

1 1 .27 
1 5.27 
1 9.44 

1 8.55 
22.44 
26.22 

43 
3 
0 

50 
1 31 
236 

1 8859.0 
21  1 05.0 
22275.0 

0.514  
0.524 
0.535 

J u ly 
Aug 
Sept 
Oct 

33.61 
33.44 
30.50 
26.00 

21 .05 
20.61 
1 7.55 
1 0.44 

27.33 
27.05 
24.05 
1 8.22 

0 
0 
0 

6 1  

278 
270 
1 7 1  
58 

20695.0 
1 9739.0 
1 6502.0 
1 4273.0 

0.506 
0.5 1 8  
0.495 
0.524 

Nov 1 9.83 4.83 1 2.33 1 83 3 1 0 1 76.0 0.471 
Dec 1 5.44 2.22 8.83 294 0 7938.0 0.424 
Ann 24.88 1 1 . 1 6  1 8.05 1 326 1 239 1 5547.0 0.498 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Rad iation Radiation 

Temp. oF Temp. °F Temp. °F Base 65 OF Base 65 °F Btu/fP Lang leys 

46.9 1 3  744.1  201 .8 Jan 58.4 
Feb 61 .8 
Mar 68.7 

49.8 443 1 6  1 01 2.3 274.6 
56. 1 31 1 36 1 327.8 360.2 

78.4 52.3 65.4 77 90 1 661 .7  450.7Apr 
72.4 5 236 1 859.6 504.4May 85.2 

June 91 .3 67.0 79.2 0 425 1 962.7 532.4 
J u ly 92.5 69.9 81 .2 0 500 1 823.5 494.6 
Aug 92.2 69.1  80.7 0 486 1 739.3 471 .8 
Sept 86.9 63.6 75.3 0 308 1 454. 1 394.4 
Oct 78.8 50.8 64.8 1 1 0  1 04 1 257.7 341 . 1  
N ov 67.7 40. 7  54.2 329 5 896.6 243. 2  
Dec 59.8 36.0 47.9 529 0 699.4 1 89.7 
Ann 76.8 52.1 64.5 2387 2230 1 369.9 371 .6 

STATION NO. 1 3865 LATITUDE: 32 ° 20' N 
LONGITUDE: 88 ° 45'  W 
ELEVATION:  94 meters (308.3 feet) Merid ian ,  M ississippi 

1 1 4 



5.94 

54 

Insolation and Temperature Data 

Maximum 
Dai ly 

Temp. oc 
M inimum 

Dai ly 
Temp. oc 

AveragE 
Monthly 

Temp. oc 
Heat ing 

Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudi ness 

I ndex 

Jan 3.33 -· 6.33 1 .49 6 1 5  0 6940.0 0.430 
Feb - 4. 1 6  0.88 488 0 9928.0 0.465 
Mar 1 0.72 0.00 5.38 405 4 1 3378.0 0.471 

Apr 1 8.50 7.00 1 2.77 1 74 7 1 73 1 7.0 0.491 

May 23.61 1 2.38 1 8.00 65 21 334.0 0.533 
J une 28. 1 6  1 7.38 22.77 6 1 39 2371 4.0 0.565 
J u ly 30.77 1 9.50 25. 16  0 21 1 2401 5.0 0.586 
Aug 30.22 1 8.61  24.44 2 1 92 2131 2.0 0.573 
Sept 26.33 1 4.00 20. 1 6  23 78 1 6461 .0 0.528 
Oct 20.66 8. 1 6  1 4.44 1 37 1 6  1 2493.0 0.520 
Nov 1 2.00 1 .22 6.61 351 0 7975.0 0.449 
Dec 5.05 - 4. 1 6  0.44 554 0 5930.0 0.404 
Ann 1 7.94 6.94 1 2.44 2823 705 1 5067.0 0.51 7 

M aximum M in imum Average H eat ing Cool ing Total G lobal Total Global 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 °F  Btu/ft2 Lang leys 

Jan 38.0 20.6 29.3 1 1 07 0 61 1 .5 1 65.9 .
Feb 42.7 24.5 33.6 878 0 874.8 237.3 
Mar 5 1 .3 32.0 4 1 . 7 729 7 1 1 78.8 319.7 
Apr 65.3 44.6 55.0 313 1 3  1 525.9 41 3.9 
May 74.5 54.3 64.4 1 1 7 97 1 879.8 509.9 
June 82.7 63.3 73.0 1 1  250 2089.5 566.8 
Ju ly  87.4 67.1 77.3 0 380 21  16 . 1  574.0 
Aug 86.4 65.5 76.0 4 346 1 877.9 509.4 
Sept 79.4 57.2 68.3 41  1 40 1450.4 393.4 
Oct 69.2  46.7 58.0 247 29 1 1 00.8 298.6 
Nov 53.6 34.2 43.9 632 0 702.7 1 90.6 
Dec 4 1 . 1  24.5 32.8 997 o 522.5 141  .7 
Ann 64.3 44.5 54.4 5081 1 269 1327.6 360.1 

LATITU DE: 38 ° 49 ' N SOLM ET STATION NO. 3945 
LON G ITUDE: 92 ° 1 3 '  W 
ELEVATIO N :  270 meters (885.6 feet) Columbia ,  Missouri 

1 1 5 
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Insolation and Temperature Data 


Maximum M i n imum Average H eat ing Coo l i ng Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Deg ee Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 2.05 - 7.55 - 2.72 652 0 7353.0 0.464 
Feb 5.22 - 4.94 0. 1 6  508 0 1 0 1 54.0 0.482 
Mar 1 0.38 - 0. 77 4 .83 418  0 13652.0 0.484 
Apr  1 8. 1 6  6.50 1 2.33 186 6 1 7875.0 0.509 
May 23.44 1 2.22 1 7.83 70 55 21 252.0 0.532 
J u ne 28.22 1 7.33 22 . 77 8 1 4 1  23601 .0 0.562 
July 31 . 1 1  1 9.38 25.27 0 2 1 5  23857.0 0 .582 
Aug 30.66 18.77 24.72 0 200 21 1 36.0 0.570 
Sept 26.00 13.94 20.00 77 1 6483.0 0.532 
Oct 20. 1  1 8.27 1 4.22 1 43 1 6  1 2396.0 0.521 
N ov 1 0.77 0.61 5.72 378 0 8367.0 0.478 
Dec 4 .05 - 4.83 - 0.38 580 0 6372.0 0.443 
Ann 1 7.50 6.55 1 2.05 2976 7 1 3  1 5208.0 0.525 

Max imum M i n imum Average H eat i ng Cool i ng Total Global Total G lobal 
Dai ly 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp. o F 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fP 

Radiation . 
lang leys 

Jan 35.7 18 .4 27. 1 1 1  74 0 647.9 1 75.7 
Feb 4 1 . 4  23. 1  32.3 91 4 0 894.7 242.7 
Mar 50.7 30.6 40.7 752 0 1 202.9 326.3 

64.7Apr 54.2 335 1 1  1 575.0 427.2 
May 74.2 54.0 64.1 1 26 •  1 872.6 507.9 
J une 82.8 63.2 73.0 1 4  254 2079.6 . 564 . 1  
J u ly 88.0 66.9 0 387 ' 2 102.1  570.2 
Aug 87.2 65.8 76.5 0 360 1862.4 505.2 
Sept- 78.8 57.1 68.0 1 39 1 452.4 394.0 
Oct 68.2 46.9 57.6 257 29 1 092.3 296.3 
Nov 51 .4  33. 1 42.3 680 0 737.3 200.0 
Dec 39.3 23.3 3 1 .3 1 044 0 561 .5 1 52.3 
Ann 63.5 43.8 53.7 1 283 1 340.0 363.5 

STATION NO. 3947 LATITUDE: 39 ° 1 8 '  N 
LONG ITUDE: 94 o 43' W

Kansas City, M i ssou ri ELEVATION:  315  meters ( 1033.2 feet) 

1 1 6 
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Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 

Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 
Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 6.22 - 5.22 0.50 552 0 7758.0 0.453 
Feb 8.61 - 3.05 2.77 0 1 0506.0 0.472 

366 5 1401 6.0 0.482Mar 1 2.83 0.44 6.66 
Apr 20.00 7.22 1 3.61 1 52 1 1  1 8209.0 0.51 1 

21 356.0 0.533 
June 29.00 1 7 . 1 6  23. 1 1  5 1 48 23552.0 0.562 
J u ly 31 .66 1 9. 1 6  25.44 0 222 2341 4.0 0.571 

Aug 31 .61 1 8.44 25.05 3 21 1 2 1 262.0 0.568 

Sept 27.33 14.05 20.72 1 9  91 1 6804.0 0.530 

May 24.50 1 2.22 1 8.38 52 54 

22 1 2981 .0 0.522 Oct 21 .72 8.22 1 5.00 1 26 
325 0 8799.0 0.470 

Dec 7.61 - 3. 1 6  2.22 499 0 6.840.0 0.437 
Nov 1 3.55 1 .38 7.50 

7.22 1 3.38 2538 767 1 5458.0 0.521Ann 1 9.55 

Maximum M in imum Average Heat ing Cool ing Total Global Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. o F Temp. oF Base 65 oF Base 65 oF Btu/fP Langleys 

683.6 185.4 Jan 43.2 22.6 32.9 994 0 
47.5 26.5 37.0 783 0 925.7 251 . 1  Feb 

659 9 1 235.0 335.0Mar 55. 1 32.8 44.0 
Apr 68.0 45.0 56.5 274 20 1 604.5 435.2 

1 88 1 .8 510.4 May 76. 1 54.0 65. 1  94 
9 266 2075.3 562.984.2 62.9 73.6June 

400 2063. 1 559.6J u ly 89.0 66.5 77.8 0 
Aug 88.9 65.2 77. 1 5 380 1 873.5 508.2 

1 64 1 480.7 401 .6 Sept 8 1 .2 57.3 69.3 
227 40 1 1 43.8 310.3 7 1 . 1  46.8 59.0Oct 
585 0 775.3 210.3 Nov 56.4 34.5 45.5 

Dec 45.7 26.3 36.0 898 0 602.7 1 63.5 
1 381 1 362.1  369.5Ann 67.2 45.0 56. 1 4568 

STATION NO. 1 3995 LATITUDE:  37 ° 1 4 '  N 
LON GITUDE: 93 ° 23' ·W Springf ie ld,  M issouri ELEVATIO N :  387 meters (1 269.4 feet) 

1 1 7 
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Insolat ion and Temperature Data 


Maximum M i n imum Average 
Dai ly Dai ly Monthly 

Temp.  oc Temp.  oc Temp. oc 
Jan 4.38 - 5.22 - 0.38 
Feb 6.77 - 3.33 1 .72 
Mar 1 1 .66 0.83 6.27 
Apr 1 9.44 7.77 1 3.61 
May 24.44 1 3.05 1 8.77 
June 29.38 1 8.22 23.83 
Ju ly  31 .33 20.44 25.88 
Aug 30.66 1 9.50 25. 1 1 
Sept 26.72 1 5.05 20.88 
Oct 2 1 .00 9.1 1  1 5.05 
Nov 1 2.27 2.1 6  7.22 
Dec 5.94 - 3.05 1 .44 
Ann 1 8.66 7.88 1 3.27 

M ax i m um Min imum Average 
Dai ly Daily Monthly 

Temp. oF Temp. °F Temp. oF 

Jan 39.9 22.6 3 1 .3 
Feb 44.2 26.0 35. 1 
Mar 53.0 33.5 43.3 
Apr 67.0 46.0 56.5 
May 76.0 55.5 65.8 

Heat ing 
Degree Days 
Base 1 8.3 oc 

580 
465 
378 
1 51 

57 
5 
0 
0 

1 9  
1 24 
333 
523 

2638 


Heat ing 

Degree Days 


Base 65 oF 


1 044 
837 
680 
272 
1 03 

Coo l ing 

Degree Days 

Base 1 8.3 oc 


0 
0 
5 
9 

71 
1 70 
234 
2 1 0  

96 
22 

0 
0 

819  

Coo l ing

· Degree Days 


Base 65 oF 


0 
0 
9 

1 6  
1 28 

Total G lobal 
Radiation 

kJ/m2 

7 1 20.0 

1 0051 .0 

1 3672.0 

1 7752.0 

21 237.0 

23748.0 

23260.0 

2061 5.0 

1 6560.0 

1 2481 .0 


81 52.0 

6022.0 


1 5056.0 


Total G lobal 

Rad iation 


Btu/ft2 


627.4 
885.6 

1 204.7 
1 564.2 
1 871 .3 

G lobal Kr 

Cloud iness 


I ndex 


0.440 
0.470 
0.481 
0.503 
0.531 
0.566 
0.567 
0.554 
0.531 
0.5 1 8  
0.457 
0.409 
0.51 7 

Total G lobal 

Radiation 

Langleys 


1 70.2 
240.2 
326.8 
424.3 
507.6 

J u ne 84.9 64.8 9 306 2092.5 567.6 
J u ly 88.4 68.8 78.6 0 421 2049.5 555.9 

Aug 87.2 67.1 77.2 0 378 1 81 6.5 492.7 

Sept 80. 1 59. 1 69.6 1 73 1 459.2 395.8 
Oct 69.8 48.4 59.1 223 40 1 099.8 298.3 
N ov 54. 1 45.0 0 71 8.3 1 94.8 
Dec 42.7 26.5 34.6 941 0 530.6 1 43.9 
Ann 65.6 46.2 55.9 4748 1 474 1 326.6 359.9 

STATION NO.  1 3994 LATITUDE: 38 ° 45' N 
LON GITUDE: go o 23' W St. lou is,  M issouri ELEVATION :  1 72 meters (564.2 feet) 

1 1 8 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 0.44 - 1 0.83 - 5.61 742 0 551 6.0 0.467 
Feb 2.83 - 7.94 - 2.55 585 0 8661 .0 0.502 

0 1 3499.0 0.538 Mar 5.61 - 4.94 0.33 
Apr 1 3.22 0.77 7.00 340 0 1 7322.0 0.521 
M ay 1 8.72 6.27 1 2.50 1 85 4 21 708.0 0.553 
J une 23.1 6  1 0.83 1 7.00 72 32 24669.0 0.588 
J u ly 29.77 1 4.44 22. 1 1  5 1 22 27053.0 0.665 
Aug 28.77 13 .50 21 . 1 6  8 96 22952.0 0.642 
Sept 21  .83 8.05 1 4.94 1 22 21 1 6683.0 0.587 
Oct 1 6. 1 1  3.05 9.61 270 0 1 1  1 99.0 0.552 
Nov 7.22 - 3. 1  1 2.05 488 0 6371  .0 0.471 
Dec 2. 1 1  - 7.94 - 2.88 657 0 4780.0 0.462 

4036 276 1 5034.0 0.567 Ann 1 4.05 1 .83 

M ax imum 
Dai ly 

Temp. oF 

M in imum 
Dai ly  

Temp. oF 

Average 
Monthly 

Temp. ° F  

Heati ng 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F 

Total G lobal 
Radi ation 

Btu/fF 

Total G lobal 
Radiation 
Lang leys 

Jan 3 1 .2 1 2.5 21  .9 1 336 0 486.0 1 31 .8 
Feb 
Mar 

37.1 
42. 1 

1 7.7 
23. 1 

27.4 
32.6 

1 053 
1 003 

0 
0 

763.2 
1 1 89.5 

207.0 
322.6 

Apr 55.8 44.6 6 1 2  0 1 526.3 41 4.0 
May 65.7 43.3 54.5 333 7 1 91 2.8 5 1 8.8 
J une 73.7 51 .5 62.6 1 30 58 2 1 73.7 589.6 
J u ly 85.6 58.0 7 1 .8 9 220 2383.7 646.6 

1 73 2022.4 548.6Aug 83.8 56.3 70. 1 
1 470.0 398.7Sept 7 1 .3 46.5 58.9 220 

Oct 61 .0 486 0 986.8 267.749.3 
878 0 561 .4 1 52.3 Nov 45.0 26.4 

Dec 1 1 83 0 421 .2 1 1 4.2 35.8 1 7.7  26.8 
Ann 46.3 7265 497 1 324.7 359.3 

STATION NO. 24033 LATITUDE: 45 ° 48' N 
LONG ITUDE: 1 08 °  32' W Bi l l i ngs, MontanaELEVATION:  1 088 meters (3568.6 feet) 

1 1 9 
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Insolation and Temperature Data 


Maximum M i n i mum Average Heat ing Cool i ng Total G l0bal G lobal Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  - 8.77 840 0 4564.0 0.452 
Feb 0.0 N O  0.0 N O  - 5.33 662 0 7806.0 0.501 
Mar 0.0 N O  0.0 N O  - 2.88 657 0 1 2802.0 0.541 
Apr 0.0 N O  0.0 N O  4 . 16  425 0 1 6851 .0 0.522 
May 0.0 N O  0.0 N O  265 0 2 1 365.0 0.549 
June 0.0 N O  0.0 N O  1 3.61 1 48 6 2321 2.0 0.554 
J u ly 0.0 N O  0.0 N O  1 8.00 45 35 25954.0 0.641 
Aug 0.0 N O  0.0 N O  1 7.00 69 27 2 1 524.0 0.61 4  
Sept 0.0 N O  0.0 N O  1 1 .77 204 7 1 5342.0 0.564 
Oct 0.0 N O  0.0 N O  6.72 360 0 9888.0 0.529 
Nov 0.0 N O  0.0 N O  - 1 .27 588 0 545 1 .0 0.461 
Dec 0.0 N D  0.0 N O  - 5.88 751 0 3795.0 0.439 
Ann 0.0 N O  0.0 N O  4.72 501 8  1 4046.0 0.553 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp. °F Temp. o F Tem p. °F  Base 65 oF Base 65 o F  Btu/ft2 Langleys 

Jan 0.0 N O  0.0 N O  1 6.2 1 5 1 2  0 402.2 1 09. 1 
Feb 0.0 N O  0.0 N O  22.4 1 1 92 0 687.8 1 86.6 
M ar 0.0 N O  0.0 N O  26.8 1 1 83 0 1 1 28.0 306.0 
Apr 0.0 N O  0.0 N O  39.5 765 0 1 484.8 402.8 
May 0.0 N O  0.0 N O  49.6 0 1 882.6 5 1 0.6 
June 0.0 N O  0.0 N O  56.5 266 1 1  2045.3 554.8 

J u ly 0.0 N O  0.0 N O  64.4 81 63 2286.9 620.3 

Aug 0.0 N O  0.0 N O  62.6 1 24 1 896.6 51 4.4 
Sept 0.0 N O  0.0 N O  53.2 367 1 3  1 351 .8 366.7 
Oct 0.0 N O  0.0 N O  44. 1 648 0 871 .3 236.3 
N ov 0.0 N O  0.0 N O  29.7 1 058 0 480.3 1 30.3 
Dec 0.0 N O  0.0 N O  2 1 .4 1 352 0 334.4 90.7 
Ann 0.0 N O  0.0 N O  40.5 9032 1 39 1 237.6 335.7 

STATION NO. 241 37 LATITUDE: 48 ° 36' N 
LONGITUDE:  1 1 2 °  22'  W Cut Bank,  Montana ELEVATION:  1 1 70 meters (3837.6 feet) 

1 20 
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Insolation and Temperature Data 


Maximum M i n imum Average Heating Cool ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  - 6.55 771 0 5975.0 0.492 
Feb 0.0 N O  0.0 N O  - 3.61 614  0 9604.0 0.546 
Mar 0.0 N O  0.0 N O  - 1 .33 609 0 1 451 8.0 0.572 
Apr 0.0 N O  0.0 N O  5.05 398 0 1 8600.0 0.557 
May 0.0 N O  0.0 N O  1 0.22 251 0 22575.0 0.574 
June 0 .0 N O  0.0 N O  1 4. 1 6  1 32 7 24326.0 0.579 
July 0.0 N O  0.0 N O  1 9. 1 1  30 53 271 47.0 0.666 
Aug 0.0 N O  0.0 N D  1 8. 1 1  47 40 22962.0 0.640 
Sept 0.0 N D  0.0 N D  1 2.61 1 80 8 1 7263.0 0.602 

0 1 1 61 3.0 0.564Oct 0.0 N D  0.0 N D  7.22 
0 6832.0 0.492Nov 0.0 N D  0.0 N D  - 0. 1 1  

Dec 0.0 N D  0.0 N D  - 4.49 707 0 51 08.0 0.478 
Ann 0.0 N O  0.0 N D  5.88 4641 1 1 0  1 5544.0 0.581 

Maximum M in imum Average Heat i ng Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. o F  Tem p. o F  Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 0.0 N O  0.0 N D  20.2 1 388 0 526.5 1 42.8 
Feb 0.0 N D  0.0 N D  25.5 1 1 05 0 846.2 229.5 
Mar 0.0 N O  0.0 N D  29.6 1 096 0 1 279.2 347.0 
Apr 0.0 N D  0.0 N O  41 . 1  7 1 6  0 1 638.9 444.6 
May 0.0 N D  0.0 N O  50.4 452 0 1 989.2 539.6 
June 0 .0 N D  0.0 N D  57.5 238 1 3  2 1 43.5 581 .4 

2392.0 648.80.0 N D  0.0 N D  66.4 54July 
72 2023.3 548.8Aug 0.0 N O  0.0 N D  64.6 

Sept 0.0 N O  0.0 N D  54.7 324 1 4  1 52 1 . 1  41 2.6 

Oct 0.0 N D  0.0 N D  45.0 619 0 1 023.3 277.6 

Nov 0.0 N O  0.0 N D  31 .8 0 602.0 1 63.3 
Dec 0.0 N D  0.0 N O  23.9 1 273 0 450. 1 1 22.1  
Ann 0 .0  N O  0.0 N D  42.6 8354 1 98 1 369.6 371 .5 

STATION NO. 241 38 LATITUD E: 45 ° 1 5 '  N 
LON GITU DE: 1 1 2 °  33' W 
ELEVATION: 1 588 meters (5208.6 feet) Di l lon,  Montana 

1 2 1  
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Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total Global Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 	 - 7.27 - 1 8.05 - 1 2.66 961 0 4403.0 0.426 
0 761 8.0 - 3.66 - 1 4.99 - 9.33 0.482Feb 

- 3. 77 685 0 1 2540.0 2.00 0.525Mar 
Apr 1 2.77 - 0.77 6.00 370 0 1 6888.0 0.521 

May 1 9.27 5.38 1 2.33 191  5 20743.0 0.533 


23232.023.27 1 0.05 1 6 .66 83 0.554 J u ne 
J u ly 29.05 
Aug 28.33 
Sept 21 .33 
Oct 1 5. 1  1 
N ov 3.94 
Dec - 3.05 
Ann 1 1 .77 

Maximum 
Daily 

Temp. oF 

J an 1 8.9 
Feb 25.4 
Mar 35.6 
Apr 55.0 

1 3.66 
1 2.72 

6.66 
0.88 


- 7.27 

- 1 3.55 

- 1 .22 

M i n imum 

Daily 


Temp. oF 


- 0.5 
5.0 

1 4.8 
30.6 

21 .38 
20.55 
1 4.00 
8.00 

- 1  .66 
- 8.27 

5.27 

Average 

Monthly 


Temp. °F 


9.2 
1 5.2 
25.2 
42.8 

8 
1 6  

1 46 
320 
600 
825 

4982 


Heati ng 

Degree Days 


Base 65 oF 


1 730 
1 393 
1 233 

666 

1 02 
85 
1 6  
0 
0 
0 

243 

Cool ing 

Degree Days 

Base 65 °F 


0 
0 
0 
0 

24888,0 

21 1 42.0 

1 52 1 2.0 

9957.0 

5433.0 

3794.0 


1 3821 .0 


Total Global 

Radiat ion 


Btu/ft2 


388.0 
671 .3 

1 1 04.9 
1 488. 1  

0.61 4 
0.601 
0.556 
0.526 
0.451 
0.428 
0.541 

Total G l9bal 
Radiation 
Lang leys 

1 05.2 
1 82 .1  
299.7 
403.6 

66.7 4 1 . 7  54.2 1 827.7 9"v1ay 495.8 
50. 1 62.0 1 49 2047. 1 June 555.3 

84.3 56.6 70.5 1 4  1 84 2 1 93.0 Ju ly 594.8 
69.0 29 . 1 53 1 862.9 Aug 	 83.0 505.3 

Sept 70.4 44.0 57.2 263 29 1 340.4 363.6 
Oct 59.2 33.6 46.4 576 0 877.4 238.0 
N ov 39. 1 1 8.9 29.0 1 080 0 478.7 1 29.9 
Dec 26.5 1 7. 1  1 485 0 334.3 90.7 

1 2 1 7.8 Ann 	 53.2 29.8 4 1 .5 8968 330.3 

STATION NO.  94008 	 LATITUD E: 48 ° 1 3 '  N 
LONG ITUDE: 1 06 °  37 ' W G lasgow, Montana ELEVATION:  700 meters (2296.0 feet) 

1 22 
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. Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 1 .49 - 1 1 .33 - 6.38 766 0 4772.0 0.443 
Feb 2. 1 6  - 8.22 - 2.99 0 8173.0 0.503 
Mar 4.66 - 6.33 - 0.83 0 1 3283.0 0.548 
Apr 1 2.50 0 . 16  6.33 360 0 1 6895.0 0.5 1 7  
May 1 8.33 5.27 1 1 .83 203 0 20968.0 0.537 
June 22.27 9.72 1 6.00 90 20 23849.0 0.569 
J u ly 28.72 1 2.72 20.72 1 0  83 26432.0 0.651 
Aug 27.66 1 1 .66 1 9.66 64 21 937.0 0.620 
Sept 2 1 . 1 1 7.00 1 4.05 1 44 1 6  1 5644.0 0.565 

Oct 1 5.22 2.83 9.05 291 3 1 0493.0 0.543 

Nov 6.33 1 .44 506 0 5647.0 0.452 
Dec 1 .50 - 7.66 - 3.05 663 0 381 5.0 0.409 
Ann 1 3.27 1 .00 7 . 16  4251 1 88 1 4326.0 0. 554 

Max imum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 29.3 1 1 .6 20.5 1 379 0 420.5 1 1 4.1 
Feb 35.9 1 7.2  26.6 1 075 0 720.2 1 95.3 
Mar 40.4 20.6 30.5 1 069 0 1 1 70.4 31 7.5 
Apr 32.3 648 0 1 488.7 403.8 
May 65.0 41 .5 53.3 365 0 1 847.6 501 .2  
June 72.1 60.8 1 62 36 2 1 01 .4 570.0 
J u ly 83.7 54.9 69.3 1 8  1 49 2329.0 631 .8 
Aug 81 .8 53.0 67.4 1 1 5 1 933.0 524.3 
Sept 70.0 44.6 259 29 1 378.5 
Oct 37. 1  48.3 524 5 924.6 250.8 
Nov 43.4 25.7 34.6 91 1 0 497.6 1 35.0 
Dec 1 8.2 26.5 1 1 93 0 336.2 9 1 .2 
Ann 33. 8 44.9 7652 338 1 262.3 342.4 

LATITUD E: 47 o 29' N SO LM ET STATION NO. 241 43 
LON G ITUDE: 1 1 1  o 22' W 
ELEVATION:  1 1 1 6  meters (3660.5 feet) G reat Fal ls,  Montana 
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Insolation and Temperature Data 


Maximum M i n i mum Average 
Dai ly Dai ly Monthly 

Temp. oc Temp. oc Temp. oc 
Jan - 2.05 - 1 3.44 - 7.72 

Feb 2 .1  1 - 9.49 - 3.66 

M ar 5.38 - 6.99 - 0.77 

A pr 1 2.88 - 0.99 5.94 

May 1 8.22 4 . 16  1 1 .22 

June 22.00 8. 1 6  1 5. 1 1 

July 28.72 1 1 . 1 6  1 9.94 
. 
Aug 27.77 1 0.22 1 9.00 

Dec 
Ann 

0.66 
1 3. 1 1  

- 1 0.38 
- 0.72 

- 4.83 
6.22 

Jan 
Feb 
Mar 
Apr 
May 
June 
J uly 

Max imum 
Dai ly  

Temp. oF 

28.3 
35.8 
41 .7  
55.2 
64.8 
7 1 .6 
83.7 

M in imum 
Dai ly 

Temp. oF 
7.8 

14 .9 
1 9.4 
30.2 
39.5 
46.7 
52.1 

Average 
Monthly 

Temp. oF 

1 8. 1  
25.4 
30.6 
42.7 
52.2 
59.2 
67.9 

Heating Cool ing Total G lobal G l obal Kr 
Degree Days Degree Days Radiation Cloudiness 
Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

807 0 4760.0 0.421 
6 1 6  0 8044.0 0.479 
592 0 1 3000.0 0.526 
371 0 1 6874.0 0.5 1 2  
222 0 21  1 1 1 .0 0.539 
1 07 1 1  231 49.0 0.552 

1 8  68 26486.0 0.652 
31  52 2 1 906.0 0.61 6 

1 3.05 1 68 1 0  1 6030.0 0.571Sept 2 1 . 1 1 
Oct 1 4.83 - 0.05 7.38 0 1 051 2.0 0.530 
Nov 5.88 - 6.22 - 0. 1 6  0 591 5.0 0.453 

7 1 8  

4550 


Heating 

Degree Days 


Base 65 oF  

1 453 
1 1 09 
1 066 

668 
400 
1 93 

32 

0 
1 42 


Cool ing 

Degree Days 

Base 6 5  oF 
 �

0 
0 
0 
0 
0 

20 
1 22 

41 35.0 
1 4327.0 

Total G lobal 

Radiat ion 


Btu/fF 


419.4 
708.8 

1 1 45.5 
1 486.8 
1 860.2 
2039.8 
2333.8 

0.420 
0.547 

Total G lobal 
Radiation 
Langleys 

1 1 3.8 
1 92.3 
310.7  
403.3 
504.6 
553.3 
633.0 

1 930.2 523.6Aug 82.0 50.4 66.2 56 
70.0 40.9 55.5 302 1 8  1 4 1 2 .5 383.1 Sept 

6 1 0  0 926.3 251 .2 Oct 58;7 3 1 .9 
N ov 42.6 20.8 3 1 . 7  999 0 521 .2 1 4 1 .4 
Dec 33.2 1 3.3 23.3 1 292 0 364.4 98.8 
Ann 55.6 30.7 43.2 8190 256 1 262.4 342.4 

STATION N O. 241 44 LATITU DE: 46 ° 36' N 
LON G ITUDE: 1 1 2 °  0 '  W Helena,  Montana ELEVATION: 1 1 88 meters (3896.6 feet)
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Rr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

J an 0.0 N D  0.0 N D  - 7. 1 6  790 0 4766.0 0.432 
Feb 0.0 N D  0.0 N D  - 4.55 641 0 7856.0 0.476 
Mar 0.0 N D  0.0 N D  - 2.49 646 0 1 2806.0 0.523 
Apr 0.0 N D  0.0 N D  4.50 41 5 0 1 6391 .0 0.500 

265 0 20508.0 0.524 May 0.0 N D  0.0 N D  
0.0 N D  1 3.66 1 47 9 23368.0 0.557 
0.0 N D  1 8.61 38 66 25964.0 0.639 
0.0 N D  1 8.00 52 48 21 580.0 0.608 
0.0 N D  1 2.22 1 93 1 3 1 5574.0 0.558 
0.0 N D  7.50 336 3 1 0271 .0 0.525 
0.0 N D  0. 1 1  546 0 570 1 .0 0.446 
0.0 N D  - 4. 1 6  697 0 4 1 20.0 0.430 
0.0 N D  5.50 4770 141  1 4075.0 0.541 

M in imum Average Heating Coo l ing Total G lobal Total G lobal 
Dai ly Monthly Degree Days Degree Days Rad iat ion Rad iation 

Temp. o F Temp. o F  Base 65 oF Base 65 oF Btu/ft2 Langleys 

0.0 N D  1 9 . 1  1422 0 420.0 1 1 3.9 
0.0 N D  23.8 1 1 54 0 692.2 1 87.8 
0.0 N D  27.5 1 1 63 0 1 1 28.4 306.1  

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Ann 


Jan 
Feb 
Mar 

0 .0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

Max imum 

Dai ly 


Temp. oF 

0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  40. 1  0.0 N D  0 1 444.3 391 .8 Apr 
0.0 N D  49.6 0 1 807.0 0.0 N D  490.2May 

June 0 .0 N D  0.0 N D  56.6 265 1 6  2059.0 558.5 

J u ly 0.0 N D  0.0 N D  65.5 68 1 1 9 2287.8 620.6 


0.0 N D  64.4 86 1 901 .5 0.0 N D  5 1 5.8 Aug 
54.00.0 N D  23 1 372.3 0.0 N D  372.2Sept 

0.0 N D  605 5 905.0 245.5Oct 0.0 N D  
Nov 0.0 N D  0.0 N D  32.2 983 0 502.3 1 36.3 
Dec 0.0 N O  0.0 N D  24.5 1 255 0 363.0 98.5 
Ann 0.0 N D  0.0 N O  4 1 .9 8586 254 1 240.2 336.4 

LATITUD E: 4J D 3 '  N STATION NO. 24036 
LONG ITUD E: 1 09 °  27' W 

ELEVATION:  1 264 meters (41 45.9 feet) 
 Lewistown, Montana 
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74.4 
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35 

Insolation and Temperature Data 


Max imum M i n imum Average Heati ng 
Dai ly Dai ly Monthly Degree Days 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc 
Jan - 3.27 - 1 5. 1 6  - 9.22 854 
Feb 0.44 - 1 1 .99 - 5.77 675 
Mar 5.33 - 7.38 - 0.99 599 
Apr 1 4.33 0.38 7.38 328 
May 20.50 6.44 1 3.50 1 60 
J u ne 25.22 1 1 .27 1 8.27 65 
J u ly 31 .61  1 5.44 23.55 5 
Aug 30.66 1 4.27 22.50 8 

Cool ing 
Degree Days 
Base 1 8.3 oc 

0 
0 
0 
0 

1 0  
63 

1 67 
1 37 

Total Global 
Radiation 

kJ/m2 

5187.0 
8458.0 

1 3449.0 
1 7500.0 
2 1 5 1 5.0 
24353.0 
26022.0 
22437.0 

Global Kr 

Cloudiness 


I ndex 


0.454 
0.501 
0.543 
0.530 
0.549 
0.580 
0.640 
0.630 

1 6386.0 0.582Sept 23.05 7.88 1 5.50 1 20 
1 6.72 1 .94 9.33 282 3 1 0903.0 0.547 Oct 

0 6254.0 0.476Nov 6. 1 6  - 5.72 0.22 
Dec 0.1 1  - 1 1 .27  - 5.55 740 o ·  4532.0 0.455 
Ann 1 4.22 0.50 7.38 4382 4 1 7  1 4750.0 0.561 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly  Dai ly  Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp. of Temp. o F  Temp. ° F  Base 65 oF Base 65 of Btu/ft2 Lang leys 

Jan 26. 1  1 5.4 1 537' 0 457.0 1 24.0 
Feb 32.8 1 0.4 2 1 .6 1 2 1 5  0 745.3 202.2 
Mar 41 .6 1 8.7 30.2 1 078 0 1 1 85.0 321 .4 

57.8 32.7 45.3 590 0 1 542.0 418.3 Apr 
May 68.9 43.6 56.3 288 1 8  1 895.8 5 1 4. 2  
June 77.4 52.3 64.9 1 1 7  1 1 3 21 45.8 582.1  

9 301 2292.9 622.0J u ly 88.9 59.8 
87.2 57.7 72.5 1 4  247 1 977.0 536.3Aug 

Sept 46.2 59.9 2 1 6  63 1 443.8 391 .6 
62. 1  35.5 48.8 508 5 960.7 260.6Oct 

N ov 43. 1 2 1 . 7  32.4 977 0 551 . 1  1 49.5 
Dec 32.2 1 1 .7 22.0 1 332 0 399.3 1 08.3 
Ann 57.6 32.9 45.3 7888 751 1 299.7 352. 5  

STATION NO.  24037 LATITUDE:  46 ° 2 6 '  N 
LONGITUDE: 1 05 °  52' W 
ELEVATION: 803 meters (2633.8 feet) M i les City, Montana 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Coo l ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 1 .88 - 1 0.61 - 6.22 761 0 3539.0 0.318  
Feb 2. 1 1  - 7.44 - 2.66 587 0 651 6.0 0.393 
Mar 6.55 - 5. 1 1  0.72 546 0 1 1 1 39.0 0.454 
Apr 1 3.66 - 0.49 6.61 351 0 1 5686.0 0.477 
May 1 8.83 3.61 1 1 .22 220 0 20230.0 0.517  
J u ne 22.50 7.33 14.94 1 1 1  1 0  21 937.0 0.523 
J u ly 29.05 9.38 1 9.22 21 2641 5.0 0.650 
Aug 28.05 8.61 18.33 39 21 346.0 0.601 

1 2.94 1 67 5 1 541 0.0 0.551Sept 21 .55 
Oct 1 3.77 - 0.38 6.72 360 0 922 1 .0 0.469 
Nov 4.88 - 4.61 0. 1 6  0 4655.0 0.362 
Dec - 0.05 - 8.05 - 4.05 693 0 3033.0 0.31 4  
Ann 1 3.27 - 0.27 6.50 4406 1 04 13261 .0 0.508 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total Global  
Dai ly Dai ly  Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 OF Base 65 °F Btu/fP Langleys 

Jan 28.6 1 2.9 20.8 137Q 0 31 1 .8 84.6 
Feb 35.8 1 8.6 27.2 1 057 0 574.2 1 55.7 
Mar 983 0 981 .5 266.243.8 22.8 
Apr 632 0 1382.2 374.9 56.6 3 1 . 1  
May 65.9 38.5 52.2 396 0 1 782.5 483.5 

June 72.5 45.2 58.9 200 1 8  1933.0 524,3 

J u ly 84.3 48.9 66.6 88 2327.5 63 1 .3 
Aug 82.5 47.5 65.0 70 70 1 880.9 5 1 0.2 
Sept 70.8 39.8 301 9 1 357.8 368.3 
Oct 56.8 31 .3 44. 1  648 0 81 2.5 220.4 
Nov 40.8 23.7 32.3 981 0 410.2 1 1 1 .3 
Dec 31 .9 1 7.5 24.7 1 247 0 267.2 72.5 
Ann 55.9 31 .5  7931 1 87 1 1 68.5 31 7.0 

STATION NO. 241 53 LATITUDE: 46 ° 55 ' N 
LON GITUDE: 1 1 4 o 5' W 
ELEVATION:  972 meters (31 88.2 feet) Missou la ,  Montana 

1 27 



9.94 

- 3.33 

33.3 

53.7 

735 

59 49 

575 

34 
355 

Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. o c Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.72 - 1 1 .55 - 5.38 0 7505.0 0.507 
Feb 3.72 - 8.49 - 2.38 580 0 1 0407.0 0.51 7 

Mar 8. 1 6  - 4.27 1 .94 508 0 1 4359.0 0.523 

Apr 1 6. 77 3. 1 1  256 4 1 9207.0 0.554 
May 22.61 9.27 1 5.94 1 02 28 22377.0 0.562 
J une 28.00 1 4.94 21 .50 1 9  1 1 4  25448.0 0.605 
J u ly 31 .50 1 7.72 24.61 3 1 97 251 45.0 0.61 4 
Aug 30.77 16 .94 23.88 2 1 75 2201 1 .0 0.598 

1 71 30.0 0.564Sept 25. 1 1  1 0.88 1 8.00 
Oct 1 9.61 4.50 1 2.05 - 201 6 1 291 1 .0 0.563 
Nov 1 0. 1 6  3.44 446 0 838 1 .0 0.508 
Dec 3.22 - 8.77 - 2.77 654 0 6462.0 0.484 
Ann 16 .72 3.38 1 0.05 3569 1 5945.0 0.562 

Max imum M i n imum Average Heat ing Cool ing Total G lobal Total Global 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF  Base 6 5  o F  Btu/fF Langleys 

Jan 1 1 .2 22.3 1 323 0 661 .3 1 79.4 
Feb 38.7 1 6.7 27.7 1 044 0 91 7.0 248.7 
Mar 46.7 24.3 35.5 914  0 1 265.2 343.2 
Apr 62.2 37.6 49.9 461 7 1 692.4 459. 1 
May 72.7 48.7  60.7 1 84 50 1 97 1 .7 534.8 

82.4 58.9 70.7 2242.3June 205 608.2 
88.7 63.9 76.3 5 221 5.6 J u ly 601 .0 

Aug 87.4 62.5 75.0 4 31 5 1 939.5 526. 1 
Sept 77.2 5 1 .6 64.4 1 06 88 1 509.4 409.4 
Oct 67.3 40.1 362 1 1  1 1 37.6 308.6 
Nov 50.3 26.0 38.2 803 0 738.5 200.3 
Dec 37.8 1 6.2 27.0 1 1 77 0 569.4 1.54.4 
Ann 62. 1  38. 1 50. 1 6424 1 035 1 405.0 381 . 1  

STATION NO.  14935 LATITUDE: 40 ° 58' N 
LONGITUDE: 98 ° 1 9 '  W G rand Is land,  Nebraska ELEVATION: 566 meters (1 856.5 feet) 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8 3 oc kJ/m2 I ndex 

Jan - 1 .61 - 1 1 .55 - 6.55 771 0 7195.0 0.494 
Feb 1 .55 - 8.83 - 3.61 614  0 1 0 1 24.0 0.509 
Mar 6.72 - 3.83 1 .44 523 0 1 3874.0 0.509 
Apr 1 6.1 1 3.83 1 0.00 253 3 1 7686.0 0.5 1 2  
May 21 .88 1 0.22 1 6.05 1 03 32 21 252.0 0.534 
J une 26.77 1 5.66 21 .22 1 8 1 05 24088.0 0.573 
J u ly 29.66 1 8.22 23.94 3 1 77 23906.0 0.584 
Aug 28.88 1 7.44 23. 1 6  5 1 55 21 092.0 0.574 

1 5584.0 0.5 1 6  Sept 24.00 1 2.00 1 8.00 
1 90 7 1 1 91 4.0  0.525 
451 0 731 0.0 0.450 
676 0 5802.0 0.443 

3667 527 1 4986.0 0.531 

Heat ing Coo l ing Total G lobal Total G lobal 
Degree Days Degree Days Radiat ion Rad iat ion 

Base 65 oF Base 65 "F Btu/fP Langleys 

1 388 0 634.0 1 72.0 
1 1 05 0 892.1  242.0 

941 0 1 222.5 331 .6 

Oct 
Nov 
Dec 
Ann 

1 8.83 
8.55 
1 .27 

1 5.22 

6.00 
- 2.05 
- 8.33 

4.05 

1 2.44 
3.27 

- 3.49 
9.66 

Jan 
Feb 
Mar 

Maximum 
Dai ly 

Temp. °F 

29. 1 
34.8 
44. 1 

M in imum 
Dai ly 

Temp. oF 

1 1  .2  
1 6. 1  
25. 1 

Average 
Monthly 

Temp. oF 

20.2 
25.5 
34.6 

5 1 558.4 422.7Apr 6 1 .0 38.9 50.0 
May 7 1 .4 50.4 60.9 1 85 58 1 872.6 507.9 
June 80.2 60.2 70.2 32 1 89 21 22.5 575.7 
Ju ly  85.4 64.8 75.1 5 319  2106.5 571 .4 

279 1 858.5 504.1  Aug 84.0 63.4 9 "  
81 1373.2 372.5 75.2 53.6 64.4Sept 

1 049.8 284.8Oct 65.9 42.8 342 
Nov 47.4 28.3 37.9 812  0 644.1  
Dec 34.3 1 7.0 25.7 1 21 7  0 51 1 .2 1 38.7 
Ann 59.4 6601 949 1 320.5 358.2 

LATITUDE: 4P 22' N SOLMET STATION NO. 94918  
LON G ITUDE: 96 ° 3 1 '  W 
ELEVATION:  404 meters (1 325.1  feet) North Omaha,  Nebras,ka 
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Insolation and Temperature Data 

Max imum M i n imum Average Heat ing Coo l ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 2.55 - 1 2 . 1 6  - 4.77 7 1 6  0 7858.0 0.534 
Feb 4.94 - 9.33 - 2. 1 6  573 0 1 0876.0 0.543 
Mar 8.44 - 5.94 1 .27 528 0 1 51 28.0 0.553 
Apr 1 6.33 1 .22 8.77 290 3 1 9565.0 0.565 

1 4.61 1 32 1 6  22558.0 0.567May 	 21 .88 
June 27.00 1 2.94 20.00 36 86 25722.0 0.6 1 2  
Ju ly 30.88 1 6. 1 1 23.50 3 1 63 25843.0 0.631 
Aug 30.38 1 5 . 1 6  22.77 4 142 22579.0 0.61 4 
Sept 	 25.00 8.66 1 6.83 1 7764.0 0.586 
Oct 1 9.44 1 .66 1 0.55 243 0 1 3359.0 0.585 

Nov 1 0.27 - 5.66 2.33 480 0 861 7.0 0.526 


- 1 0. 1 1  - 2.88 657 0 6869.0 0.5 1 9  Dec 
1 6395.0 0.5791 6.77 1 .66 9.22 3746Ann 

Max imum 
Dai ly 

Temp. oF 

M i n imum 
Dai ly  

Temp. oF 

Average 
Monthly 

Temp. °F 

Heat ing 
Degree Days 

Base 65 •F  

Cool ing 
Degree Days 
Base 65  oF  

Total G lobal 
Radiat ion 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

Jan 36.6 1 0. 1  23.4 1 289 0 692.4 1 87.8 
Feb 40.9 1 5.2 28. 1  1 031  0 958.3 259.9 
Mar 47.2 2 1 .3 950 0 1 333.0 361 .6 
Apr 6 1 .4 34.2 47.8 522 5 1 724.0 467.6 
May 7 1 .4 45.2 58.3 238 29 1 987.7 539.2 
J une 80.6 55.3 68.0 65 1 55 2266.5 614 .8 
J u ly 87.6 61 .0 74.3 5 293 2277. 1 61 7.7 
Aug 86.7 59.3 73.0 7 256 1 989.5 539.7 
Sept 	 77.0 47.6 62.3 140 1 565.3 424.6 
Oct 67.0 35.0 5 1 .0 437 0 1 1 77 .1  31 9.3 
Nov 50.5 2 1 .8 36.2 864 0 759.3 206.0 
Dec 39.8 1 3.8 26.8 1 1 83 c 605.3 1 64.2 
Ann 62.2 35.0 48.6 6743 801 1 444.6 391 .9 

STATION NO. 24023 	 LATITUD E: 41 o 8' N 
LONGITU DE: 1 00 °  41 ' WNorth Platte, Nebraska ELEVATION: 849 meters (2784.7 feet) 
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Insolation and Temperature Data 


Maximum M in imum Ave rag€ Heating Cool ing Total G lobal G lobal Rr 
Dai ly 

Temp. oc 
Daily 

Temp. oc 
Monthly 

Temp.  oc 
Degree Days 
Base 1 8.3 oc Degree Days 

Base 1 8.3 oc 
Radiat ion 

kJ/m2 
Cloudi ness 

I ndex 

J an 3.61 - 1  1 .49 - 3.94 690 0 7669.0 0.538 
Feb 6.1 6  - 8.94 - 1  .38 552 0 1 0787.0 0.550 
Mar 8.88 - 6.33 1 .27 528 0 1 4838.0 0.549 
Apr 1 5.77 0.00 7.88 313  0 1 8930.0 0.550 
May 21 .22 6.00 1 3.61 1 55 8 21 940.0 0.552 
June 26.50 1 1  . 1 1  1 8.83 50 65 25383.0 0.604 
J u ly 31 .55 1 4.77 23. 1 6  0 1 51 2591 8.0 0.633 
Aug 30.50 1 3.50 22.00 4 1 1 8  22692.0 0;620 
Sept 25.05 7.33 1 6.22 88 25 1 8 1 46.0 0.604 
Oct 1 8;88 1 .27 1 0. 1  1 255 0 1 2995.0 0.579 
Nov 
Dec 

1 0.22 
4.88 

- §..61 
- 9.77 

2.33 
- 2.44 

480 
643 

0
b 

8208.0 
6527.0 

0.51 5 
0.51  1 

Ann 1 6.94 1 .00 9.00 3763 370 1 6 1 69.0 0.577 

Max imum M in imum Average Heati ng Cool ing Total G lobal Total G lobal 
Dai ly 

Temp. oF 
Dai ly 

Temp. o F Monthly 
Temp. oF 

Degree Days 
Base 65 oF 

Degree Days 
Base 65 o F 

Radiat ion 
Btu/ft2 

Rad iation 
Langleys 

Jan 38.5 1 1 .3 24.9 1 242 0 675.7 1 83.3 
0Feb 950.5 257.843. 1 1 5.9 29.5 

48.0 20.6Mar 950 0 1 307.4 354.6 
Apr 60.4 32.0 46.2 563 0 1 668.0 452.4 

1 933.2 524.4M ay 70.2 42.8 56.5 279 
2236.6 606.7J une 52.0 65.9 90 1 1 7 

0 272J uly 2283.7 61 9.5 88.8 58.6 
Aug 86.9 56.3 7 1 .6 7 21 2 1 999.5 542.4 

1 598.9 433.7Sept 77. 1 45.2 61 .2 1 58 
66.0 34.3 50.2Oct 0 1 1 45.0 3 1 0.6 

Nov 
Dec 
Ann 

50.4 
40.8 
62.5 

2 1 .9 
1 4.4 
33.8 

36.2 
27.6 
48.2 

864 
1 1 57 
6773 

0 
0 

666 

723.2 
575. 1 

1 424.7 

1 96.2 
1 56.0 
386.5 

LATITUDE: 41 o 52' N 
LONGITUDE: 1 03 °  36' W 
ELEVATIO N :  1 206 meters (3955.7 feet) 

STATION NO. 24028 

Scottsbluff ,  Nebraska 
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Insolation and Temperature Data 

M aximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 2.22 - 1 1 .99 - 4.88 720 0 781 8.0 0.525 
Feb - 8.44 - 1 .55 556 0 1 1 739.0 0.581 
Mar 9. 1 1  - 5.83 1 .66 516  0 1 6604.0 0.604 
Apr 1 4.88 - 2. 1 6  6.38 358 0 21 560.0 0.621 
May 20.27 1 .77 1 1 .05 225 0 261 40.0 0.656 
June 25.27 5.33 1 5.33 1 05 1 5  28755.0 0.684 

92 29767.0 0.727J u ly 32.44 9.22 20.83 
Aug 
Sept 
Oct 
N ov 
Dec 
Ann 

31 .22 
26.00 
1 8.77 

9.44 
3..44 

1 6.55 

7.66 
2.44 

- 2.22 
- 6.33 

- 1 0.27 
- 1  .72 

1 9.44 
1 4.22 

8.27 
1 .55 

- 3.38 
7.44 

33 
1 37 
31  1 
503 
673 

4 1 57 

67 
1 4  

0 
0 
0 

1 90 

26283.0 
21 479.0 
1 009.0 
921 6.0 
7002.0 

1 8448.0 

0.714 
0.706 
0.653 
0.556 
0.522 
0.650 

Max imum 
Dai ly  

Temp. oF 

M in imum 
Dai ly 

Temp. oF 

Average 
Monthly 

Temp. oF 

Heating 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 oF  

Total Global 
Radiat ion 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

Jan 
Feb 
Mar 

36.0 
4 1 .6 
48.4 

1 0.4 
1 6.8 
2 1 .5 

23.2 
29.2 
35.0 

1 296 
1 001 

929 

0 
0 
0 

688.9 
1 034.4 
1 463.0 

1 ,86.9 
280.6 
396.9 

28. 1 644Apr 58.8 0 1 899.7 5 1 5.3 
68.5 35.2 51 .9 405 0 2303.3May 624.8 

41 .6  59.6 1 89 27 2533.7 687.3J une 
Ju ly  90.4 48.6 69.5 27 1 66 2622.9 71 1 .5 
Aug 88.2 45.8 67.0 59 1 21 231 5.9 628.2 
Sept 78.8 36.4 57.6 247 25 1 892.6 51 3.4 
Oct 65.8 28.0 46.9 560 0 1 322.5 358.7 
N ov 49.0 20.6 34.8 905 0 812 . 1  220.3 
Dec 38.2 1 3.5 25.9 1 21 1 0 6 1 7.0 1 67.4 
Ann 61 .8 28.9 45.4 7483 342 1 625.5 440.9 

STATION NO. 241 21 LATITU DE:  40 ° 50' N 
LON G ITUDE: 1 1 5 °  47' W Elko,  Nevada ELEVATION:  1 547 meters (5074.2 feet) 
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39.7 

7.77 

554 

997 
544.9 

589 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total Global G lobal Rr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 3.33 - 1 2.66 - 4.66 7 1 2  0 9300.0 0. 587 
Feb 5.22 - 9.83 - 2.27 577 0 1 2949.0 0.61 4 
Mar 8 .1  1 - 7.27 0.44 0 1 8227.0 0.646 
Apr 1 3.50 - 3.22 5 . 1 6  395 0 22797.0 0.649 
May 19 .1 1 0.88 1 0.00 261 0 26224.0 0.656 
June 24.27 4.27 1 4.27 1 33 1 2  2851 9.0 0.679 
J u ly 30. 1 6  8.88 1 9.55 1 2  5 1  27772.0 0.677 
Aug 29.00 8.22 1 8.61 34 42 2531 2.0 0.682 
Sept 24.50 2.94 1 3.72 1 47 8 21963.0 0.708 
Oct 1 7.55 - 1 .99 327 0 1 5975.0 0.671 
Nov 9.50 - 7.27 1 . 1 1  5 1 6  0 1 051 4.0 0.601 
Dec 4.66 - 1 1 . 1 1 - 3.22 668 0 8201 .0 0.570 
Ann 1 5.77 - 2.33 6.72 4341 1 1 5 1 8979.0 0.655 

M ax imum M in imum Average Heat ing Cool ing Total Global Total G lobal 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. oF Temp. oF Temp.  °F Base 65 oF  Base 6 5  o F  Btu/fF Langleys 

Jan 38.0 9.2 23.6 1 282 0 81 9.5 222.3 
Feb 4 1 .4 1 4.3 27.9 1 039 0 1 1 41 .0 309.5 
Mar 46.6 1 8.9 32.8 0 1 606. 1  435.6 
Apr 56.3 26.2 4 1 .3 71 1 0 2008.7 
M ay 66.4 33.6 50.0 470 0 231 0.7 626.8 
June 75.7 57.7 239 22 251 2.9 681 .6 
J u ly 86.3 48.0 67.2 22 92 2447. 1  663.8 
Aug 84.2 46.8 65.5 61 76 2230.3 605.0 
Sept 76. 1  37.3 56.7 265 1 4  1 935.2 524.9 
Oct 63.6 28.4 46.0 0 1407.6 381 .8 
Nov 49. 1 1 8.9 34. 0 929 0 926.4 251 .3 
Dec 40.4 1 2.0 26.2 1 202 0 722.6 1 96.0 
Ann 60.4 27.8 44. 1 781 4  207 1 672.3 453.6 

LATITUDE:  39 ° 1 7 ' N SOLM ET STATION NO.  231 54 
LONGITUDE: 1 1 4 o 51 ' W 
ELEVATION: 1 906 meters (6251 .7 feet) Ely, Nevada 
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55.7 

77.5 

77 

Insolation and Temperature Data 


Max imum 
Dai ly  

Temp.  oc 
Jan 1 3. 1 6  
Feb 1 6.27 
Mar  1 9.88 
Apr 25.27 
May 30.83 
June 36.22 
J u ly 39.94 
Aug 38.61 
Sept 34.88 

M i n imum 

Dai ly 


Temp. oc 

0.33 
2.72 
5.38 

10.00 
1 5.00 
1 9.66 
24.05 
22.94 
18.55 

Average 

Monthly 


Temp. oc 

6.77 
9.50 

1 2 .66 
1 7 .66 
22 .94 
27.94 
32.00 
30. 77 
26.72 

Heat ing 
Degree Days 
Base ·1 8.3 oc 

358 
250 
1 80 

70 
5 
0 
0 
0 
0 

Cool i ng 

Degree Days 

Base 1 8.3 oc 


0 
3 
4 

50 
1 48 
288 
423 
385 
251 

Total G lobal 
Rad iation 

kJ/m2 

1 1  099.0 

1 5202.0 

20695.0 

263 18.0 

30033.0 

31 525.0 

29376.0 

26725.0 

231 2 1 .0 


Global Kr 

Cloudiness 


I ndex 


0.623 
0.664 
0.699 
0.733 
0.748 
0.753 
0.716 
0.71 1 
0.720 

1 1  .72 1 9.50 41 1 7475.0 Oct 27.22 0.687 
Nov 1 8.72 4.88 1 1 .83 1 98 3 1 231 9.0 0.635 
Dec 13 .72 0.94 7.33 34 1 0 9993.0 0.6 1 0  
Ann 26.22 1 1 .33 1 8.77 1 445 1 636 21 1 57.0 0.704 

Maximum M in imum Average Heat ing Cool ing Total Global Total G lobal 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF Temp. oF Temp. oF Base 65 "F Base 65 oF  Btulft2 Langleys 

Jan 32.6 44.2 644 0 978.0 265.3 
Feb 6 1 .3 36.9 49. 1 450 5 1339.5 363.3 

Mar 67.8 4 1 . 7  54.8 324 7 1 823.5 494.6 

Apr 50.0 63.8 1 26 90 23 1 9.0 629.0 
May 87.5 59.0 73.3 9 266 2646.3 71 7.8 
June 97:2 67.4 82.3 0 518 2777.8 753.5 
J u ly 1 03.9 75.3 89.6 0 76 1 2588.4 702 . 1  
Aug 1 0 1 .5 73.3 87.4 0 693 2354.8 638.8 
Sept 94.8 65.4 80. 1  0 452 2037.3 552.6 
Oct 8 1 .0 53. 1 67. 1  74 1 39 1 539.8 41 7.7 
Nov 65.7 40.8 53.3 356 5 1 085.5 294.4 
Dec 56.7 33.7 45.2 614  0 880.5 238.8 
A n n  79.2 52.4 65.8 2601 2945 1 864.2 505.7 

STAT I O N  NO. 23 1 69 LATITUDE: 36 ° 5' N 
LONGITUDE: 1 1 5 °  10 '  W Las Vegas,  Nevada ELEVATION:  664 meters (21 77.9 feet) 
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Insolation and Temperature Data 


Max imum Min imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N D  0.0 N D  - 1 .72 621 0 91 24.0 0. 594 
Feb 0.0 N O  0.0 N D  1 .77 463 0 1 3226.0 0.641 
Mar 0.0 N O  0.0 N D  4.50 428 0 1 8799.0 0.675 
Apr 0.0 N D· 0.0 N D  9 . 16  275 0 24574.0 0.704 
May 0.0 N O  0.0 N D  1 4 . 1 6  1 4 1  1 2  28993.0 0.726 
June 0 .0 ND 0.0 N D  1 8.66 31 204.0 0.743 
J u ly 0.0 N O  0.0 N O  23.50 0 1 60 31 594.0 0.771 
Aug 0.0 N D  0.0 N D  21 .83 9 1 1 7  281 91 .0  0. 763 
Sept 0.0 N D  0.0 N D  1 7.05 70 31 23007.0 0.749 
Oct 0.0 NO 0.0 N O  1 0.66 237 0 1 6468.0 0.704 
Nov 0.0 N D  0.0 N O  3.55 0 1 0546.0 0.619 
Dec 
Ann 

0.0 N O  
0.0 N O  

0.0 N O  
0.0 N O  

- 0.66 
1 0. 22 

588 
3327 

0 
380 

81 08.0 
20320.0 

0.583 
0.709 

Jan 
Feb 
Mar 

Maximum 
Daily 

Temp. °F 

0.0 N D  
0.0 N O  
0.0 N O  

M in i mum 
Daily 

Temp. oF  

0.0 ND 
0 .0  N O  
0.0 N D  

Average 
Monthly 

Temp. oF 

28.9 
35.2 
40. 1  

Heat ing 
Degree Days 

Base 65 oF 

1 1 1  8 
833 
770 

Coo l ing 
Degree Days 
Base 65 °F 

0 
0 
0 

Total G lobal 
Rad iation 

Btu/ft2 

804.0 
1 1 65.4 
1 656.5 

Total G lobal 
Radiation 
Langleys 

218. 1  
31 6.1  
449.3 

Apr 
May 

0 21 65.3 587.30.0 N D  0.0 N D  48.5 
0.0 N O  0.0 N D  57.5 254 22 2554.7 693.0 

June 0.0 N O  0.0 N O  65.6 85 1 03 2749.5 745.8 
J u ly 0.0 N D  0.0 N O  74.3 0 288 2783.9 755.1  
Aug 0.0 N O  0.0 N O  71 .3 16 21 1 2484.0 673.8 
Sept 0.0 N D  0.0 N D  62.7 1 26 56 2027.2 549.9 
Oct 0.0 N O  0.0 N D  5 1 . 2  427 0 1 45 1 . 1  393.6 
N ov 0.0 N O  0.0 N O  38.4 0 929.3 252.1  
Dec 0.0 N O  0.0 N O  30.8 1 058 0 71 4.4 1 93.8 
Ann 0.0 N O  0.0 N O  50.4 5989 684 1 790.5 485.7 

LATITUDE: 40 ° 4 '  N STATION NO. 241 72 
LON G ITUDE: 1 1 8 °  33' W 
ELEVATION :  1 1 90 meters (3903.2 teet) Lovelock, Nevada 
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93 

447.4 

Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3  oc kJ/m2 I ndex 

Jan 7.44 - 7.61 - 0.05 570 0 9084.0 0.578 
Feb 1 0.61 - 4.99 2.83 433 0 1 3050.0 0.622 
Mar 1 3.33 - 4. 1  1 4.61 425 0 1 8719.0 0.666 
Apr 1 7.77 - 1  .33 8.22 303 0 24506.0 0.699 
May 22.33 2.77 1 2.55 1 82 3 28635.0 0.71 7 
June 26.88 5.83 1 6.38 80 22 30658.0 0.730 
July .32.83 8.55 20.72 9 83 30552.0 0.745 
Aug 31 .66 7. 1 1  1 9.38 27 60 27302.0 0. 737 
Sept 27.66 3.66 1 5.66 1 3  22672.0 0.733 
Oct 21 . 1 1  - 0.83 1 0. 1 6  253 0 1 6240.0 0.685 
Nov 1 3.50 - 4.49 4.50 4 1 5  0 1 0354.0 0.596 
Dec 8.00 - 6.88 0.55 551 0 8007.0 0.562 
Ann 1 9.44 - 0. 1 6  9.66 3345 1 82 1 9982.0 0.692 

Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Radiation 

Temp. oF Temp. oF Tem p. oF Base 65 oF Base 65 oF  Btu/fF Lang leys 

Jan 45.4 1 8.3 31 .9 1 026 0 800.4 2 1 7 1  
Feb 51 . 1  23.0 37.1 779 0 1 1 49.9 31 1 .9 
Mar 56.0 24.6 40.3 765 0 1 649.4 
Apr 64.0 29.6 46.8 545 0 21 59.3 585.7 
May 72.2 37.0 54.6 328 5 2523.1 684.4 
June 80.4 42.5 61 .5 1 44 40 2701 .A 732.8 
J u ly 91 . 1  69.3 1 6  1 49 2692.1 730.2 
Aug 89.0 44.8 66.9 49 1 08 2405.7 652.5 
Sept 81 .8 38.6 60.2 1 67 23 1 997.7 541 .9 
Oct 70.0 30.5 50.3 455 0 1 431  .0 388.2 
Nov 56.3 23.9 40. 1 747 0 912.3 247.5 
Dec 46.4 1 9.6 33.0 992 0 705.5 191  .4 
Ann 67.0 31 .7  49.4 6021 328 1 760.7 477.6 

STATION NO.  23185 LATITUDE: 39 o 30 ' N 
LONG ITUDE: 1 1 9 °  47' W Reno, Nevada ELEVATION :  1 341  meters (4398.5 feet) 
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Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total G lobal Global Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Rad iation Cloudi ness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N D  - 0.99 0 1 041 7.0 0.627 
Feb 0.0 N O  0.0 N O  1 .44 472 0 1 4460.0 0.664 
Mar 0.0 N O  0.0 N O  4.22 0 201 66.0 0.702 
Apr 0.0 N O  0.0 N D  8.94 284 0 25545.0 0.721 

May 0.0 N O  0.0 N O  1 3.83 1 49 1 0  29251 .0 0.730 

June 0 .0  N O  0.0 N D  1 8.50 51 31 641 .0 0.754 
Ju ly  0 .0  N O  0.0 N D  22.77 0 1 39 30674.0 0.748 

Aug 0.0 N O  0.0 N D  21 .50 7 1 05 27668.0 0.742 

Sept 0.0 N O  0.0 N D  1 7.50 60 231 83.0 0.737 
Oct 0.0 N O  0.0 N D  1 1 . 1 6  226 4 1 7256.0 0.706 
Nov 0.0 N O  0.0 N D  4.33 420 0 1 1 697.0 0.642 
Dec 0.0 N O  0.0 N D  - 0.05 570 0 9383.0 0.6 1 9  
Ann 0.0 N O  0.0 N D  1 0.27 3277 350 20945.0 0.7 1 3  

Maximum M in imum Average Heating Coo l ing Total G lobal Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. ° F  Temp. oF Temp. °F Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 0.0 N O  0.0 N O  30.2 1 078 0 91 7.9 249.0 
Feb 0.0 N O  0.0 N O  34.6 850 0 1 274. 1 345.6 
Mar 0.0 N O  0.0 N D  39.6 787 0 1 776.9 482.0 
Apr 0.0 N O  0.0 N D  48. 1 51 1 0 2250.9 61 0.6 
M ay 0.0 N O  0.0 N D  56.9 268 1 8  2577.4 699.1  
June 0 .0 N O  0.0 N O  65.3 92 1 01 2788.0 756.3 
J u ly 0.0 N O  0.0 N O  73.0 0 250 2702.8 733. 1 
Aug 0.0 N O  0.0 N O  70.7 1 3  1 89 2437.9 661 .3 
Sept 0.0 N O  0.0 N O  63.5 1 08 63 2042.7 554 . 1  
Oct 0.0 N O  0.0 N D  52.1 407 7 1 520.5 41 2.4 
N ov 0.0 N O  0.0 N O  39.8 756 0 1 030.7 279.6 
Dec 0.0 N O  0.0 N O  3 1 .9 1 026 0 826.8 224.3 
Ann 0.0 N O  0.0 N O  50. 5 5899 630 1 845.5 500.6 

LATITU DE: 38 ° 4 '  N STATION NO.  231 53 
LONG ITU DE: 1 1 7 °  8' W 

ELEVATION:  1 653 meters (542 1 .8 feet) 
 Tonopah,  Nevada 
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Insolation and Temperature Data 

Maxi mum Min imum Average Heat ing Coo l ing Total G lobal Global Kr 
Dai ly  Dai ly  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 9.05 - 2. 1 1  633 0 7837.0 0.528 
- 5.88 1 . 1 6  480 0 1 1 662.0 0.579 Feb 8. 1 6  

1 1 .05 - 4.83 3.1 1 471 0 1 6707.0 0.608Mar 
Apr 1 6. 1 1  - 1 .61 7.27 331 0 22329.0 0.644 
May 21 .27 2.94 1 2. 1 1  1 99 6 26802.0 0.673 

June 26.00 6.94 1 6.50 82 27 291 59.0 0.694 
Ju ly 32.83 1 0.50 21 .66 3 1 06 30389.0 0.742 
Aug 31 .50 8.27 1 9.88 23 71  26647.0 0.724 
Sept 26.61 3.61 1 5. 1 1 1 1 0 1 3  21 643.0 0.71 2 
Oct 1 9.61  - 1 .49 9.05 287 0 1 5004.0 0.654 

1 1 .27 - 5.38 2.94 461 0 91 87.0 0.556Nov 
6.05 - 7.88 - 0.88 596 0 701 7.0 0.524Dec 

Ann 1 7.94 - 0.33 8.83 3682 226 1 8699.0 0.659 

Max imum Min imum Average Heati ng Coo l ing Total Global Total Global 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiat ion Radiation 

Temp. ° F  Temp. °F Temp. °F Base 65 oF  Base 65 oF  Btu/fP Langleys 

Jan 40.6 1 5.7  28.2 1 1 39 0 690.5 1 87.3 
Feb 46.7 2 1 .4 34. 1 864 0 1 027.6 278.7 
Mar 5 1 .9 23.3 37.6 848 0 1 472. 1 

6 1 .0 29. 1 45. 1  596 0 1 967.5 533.7 Apr 
53.8 358 1 1  2361 .6 640.6May 70.3 

June 78.8 6 1 . 7  1 48 49 2569.3 696.9 
J u ly 9 1 . 1  50.9 71 .0 5 191  2677.7 726.3 

Aug 88.7 46.9 67.8 41 1 28 2348.0 636.9 

Sept 79.9 38.5 59.2 1 98 1 907. 1 51 7.3 
Oct 67.3 29.3 48.3 5 1 7  0 1 322.1 358.6 
Nov 52.3 22.3 37.3 830 0 809.5 2 1 9.6 
Dec 42.9 1 7.8 30.4 1 073 0 6 1 8.3 1 67.7 
Ann 64.3 31 .4 6628 407 1 647.6 446.9 

STATION NO. 241 28 LATITUDE: 40 ° 54 ' N 
LONGITUDE: 1 1 7 °  48' W 
ELEVATION: 1 323 meters (4339.4 feet) Winnemucca, Nevada 
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Insolation and Temperature Data 


Maximum M i nimum Average Heat ing Coo l ing Total G lobal G lobal Kr 
Dai ly 

Temp. ·c Dai ly 
Temp. ·c Monthly 

Temp. •c Degree Days 
Base 1 8.3 oc Degree Days 

Base 1 8.3 •c Radiat ion 
kJ/m2 

Cloudiness 
I ndex 

Jan 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 0820.0 0.626 
Feb 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 4450.0 0.645 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  20022.0 0.685 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  25493.0 0.714 
May 0 .0 N O  0.0 N O  0.0 N O  0 N O  0 N O  29248.0 0.729 
J u ne 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  31025.0 0.740 
J u ly 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  301 1 3.0 0.734 
Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  27031 .0 0 721 
Sept 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22943.0 0.721 
Oct 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 7208.0 0.688 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 1 820.0 0.625 
Dec 
Ann 

0.0 N O  
0 .0  N O  

0.0 N O  
0.0 N O  

0.0 N O  
0.0 N O  

0
0 

N O  
N O  

0 
0 

N O  
N O  

9678.0 
2082 1 .0 

0.61 1 
0.700 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 

Jan 
Feb 

Daily 
Temp. oF 

0.0 N O  
0.0 N O  

Daily 
Temp. o F  

0.0 N O  
0 . 0  N O  

Monthly 
Temp. oF 

0.0 N O  
0.0 N O  

Degree Days 
Base 65 "F 

0 N O  
0 N O  

Degree Days 
Base 65 oF 

0 N O  
0 N O  

Radiation 
Btu/fP 

953.4 
1 273.2 

Radiation 
Lang leys 

258.6 
345.4 

M ar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 764.2 478.5 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2246.3 609.3 
M ay 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2577.2 699.1 
June 0 .0  N O  0.0 N O  0.0 N O  0 N O  0 N O  2733.7 741 .5 
J u ly 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2653.4 71 9.7 
Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  2381 .8 646.1  
Sept 0.0 N O  0.0 ; N O  0.0 N O  0 N O  0 N O  202 1 .6 548.4 
Oct 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 51 6.3 41  1 .3 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 04 1 .5 282.5 
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  852.8 231 .3 
Ann 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 834.6 497.6 

LATITUD E: 36 ° 57' N STATION. NO.  3133 
LON G ITUD E: 1 1 6 °  3 '  W 
ELEVATION:  1 1 97 meters (3926.2 feet) Yucca Flats, Nevada 
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Insolation and Temperature Data 

. Maximum M i n i mum p.verage Heating Cool ing Total G lobal G lobal Kr 
Degree Days Degree Days Radiation Cloudiness 
Daily Daily 

Base 1 8$ oc Base 1 8 3 oc kJ/m2 Index Temp. oc Temp. oc Temp. oc 

Jan - 0.38 - 1 2.27 6.33 764 0 5215.0 0.388 
Feb 1 .00 - 1 1 .49 - 5.22 659 0 7786.0 0.41 4  
Mar 5;77 - 5.49 0 . 1 6  563 0 1 1 049.0 0.41 9  
Apr 1 3.72 - 0. 1 6  6.77 346 0 1494RO 0.439 
May 
 20.33 5.27 1 2.83 1 75 4 1 7956.0 0.453 
June 
 25.38 1 0.88 1 8. 1 6  32 1 9345:0 0.460 
July 28. 1 1 1 3.72 20.94 8 90 19005.0 0.465 
Aug 26.72 1 2.33 . 1 9.55 25 62 1 651 6.0 0.454 
Sept 22.44 8.05 1 5.27 101  9 1 2940.0 0.439 
Oct 1 6.83 2.38 9.61 270 0 9273.0 0.427 
Nov 8.83 ..-'. 2 . 1 6  3.33 450 0 525 1 .0 0.347 
Dec 1 .44 - 9.49 - 3.99 692 0 4 1 1 0.0 0.344 
Ann 
 1 4. 1 6  0.94 4088 1 93 11950.0 0.434 

M aximum Minimum Average . Heating Cool ing Total Global Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF Temp. °F Temp. °F Base 65 oF Base 65 °F Btu/fP Langleys 

Jan 
 3 1 .3 20.6 1 375 0 459.5 1 24.6 
Feb 33.8 1 1 .3 22.6 1 1 86 0 686.1 1 86. 1 
Mar 42.4 22. 1 32.3 1 0 1 3  0 973.6 264.1 
Apr 56.7 31 .7  44.2 623 0 1 3 1 7. 1  357.3 
May 68.6 4 1 .5 55. 1 3 1 5  7 1 582.2 429.2 
June 
 5 1 .6 64.7 58 1 704.6 462.4 
July 
 82.6 56. 7 69.7 14  1 62 1 674.6 454.2 
Aug 80. 1 54.2 67.2 1 1 2 1 455.3 394.7 
Sept 72.4 46.5 59.5 1 82 1 6  1 1 40.2 309.3 
Oct 62.3 36.3 49.3 486 0 817 . 1  221 .6 
Nov 47.9 28.1 38.0 810 0 462.7 1 25.5 
Dec 34.6 1 4.9 24.8 1 246 0 362.1  98.2 
Ann 
 57.5 45.6 7358 347 1 053.0 285.6 

STATION N O. 1 4745 LATITUDE: 43 ° 1 2 '  N 
LON GITUDE: 71  o 30' W Concord ,  New Hampshire ELEVATION:  1 05 meters (344.4 feet) 
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Insolat ion and Temperature Data 


Maximum M in imum Average Heating Coo l ing Toted Global G lobal Rr 
Daily Dai ly  Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan
Feb 

0.0 N O  
0.0 N O  

0 .0  NO 
0 .0  N O  

0.0 N O  
0.0 N O  

0 N O  
0 N O  

0 N O  
0 N O  

6351 .0 
9044.0 

0.4 1 3  
0.438 

M ar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 2585.0 0.452 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 6523.0 0.473 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 8976.0 0.475 
J une 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  201 40.0 0.479 
Ju ly  0 .0  N O  0.0 N O  0.0 N O  0 N O  0 N O  19328.0 0.472 
Aug 
Sept 

0.0 N O  
0.0 N O  

0.0 N O  
0.0 N D 

0.0 N O  
0.0 N O  

0 N O  
0 N O  

0 N O  
0 N O  

1 7395.0 
1 4306.0 

0.471 
0.466 

Oct 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  10846.0 0.463 
Nov 0.0 N D  0.0 N O  0..0 N O  0 N O  0 N O  7052.0 0.414  
Dec 
Ann 

0.0 N O  
0.0 N O  

0.0 N O  
0.0 N O  

0.0 N O  
0 . .0 N O  

0 N O  
0 N O  

0 N O  
0 N O  

5389,0 
1 3 1 61 .0 

0.387 
0.459 

Maximum M in imum Average Heating Coo l ing Total G lobal Total G lobal 
Dai ly 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp. o F  
Degree Days 

Base 6 5  O F  
Degree Days 
Base 65 oF 

Radiat ion 
Btu/ttl 

Radiation 
Lang leys 

Jan 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  559.6 1 5 1 .8 
Feb 0.0 N O  . 0.0 N O  0.0 N O  0 N O  0 N O  796.9 21 6.2 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 1 08.9 300.8 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 455.9 394.9 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 672. 1  453.5 
June 
Ju ly  

0 .0 N O  
0 .0 N O  

0.0 N O  
0.0 N O  

0.0 N O  
0.0 N O  

0 N O  
0 N O  

0 N O  
0 N O  

1 774.6 
1 703. 1 

481 .4  
462.0 

Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 532.7 41 5.8 
Sept 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 260.6 341 .9 
Oct 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  955.7 259.2 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  621 .4 1 68.5 
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  474.8 1 28.8 
Ann 0.0 N O  0.0 N O  0.0 N O  0 N D ·  0 N O  1 1 59.7 314.6 

LATITUD E: 40 ° 2 '  N STATION N O. 1 4780 
LO N GITUDE:  74 o 20 ' W 
ELEVATION:  37 meters ( 121  .4 feet) Lakehurst, New Jersey 

1 4 1  
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47 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3  oc kJ/m2 I ndex 

Jan 3.61 - 4.27 - 0.33 578 0 6261 .0 0.418  
Feb 4.55 - 3.94 0.33 503 0 9000.0 0.444 
Mar 9.33 0.22 4.77 420 0 1 2582.0 0.457 
Apr 1 6.22 5.66 1 0.94 221 0 1 6440.0 0.473 
May 22.00 1 1 . 1 6  1 6.61 26 1 9 1 47.0 0.480 
June 27.27 1 6.44 21 .88 0 1 09 20375.0 0.485 
Ju ly  29.77 1 9.55 24.66 0 1 96 1 9973.0 0.488 
Aug 28.72 1 8.61  23.66 0 1 65 17759.0 0.482 
Sept 25.00 14 .77 1 9.88 1 8  65 1 4446.0 0.474 
Oct 1 9.38 8.94 1 4. 1 6  1 35 6 1 0792.0 0.468 

1 2.33 Nov 7.88 313  0 6766.0 0.407 
Dec 
Ann 

5.27 
1 6.94 

- 2.55 
7.33 

1 .38 
1 2 . 1 6  

525 
2796 

0 
568 

51 57.0 
1 3225.0 

0.382 
0.465 

Jan. 
Feb 
Mar 
Apr 

Max imum 
Dai ly 

Tem p. o F  

38.5 
40.2 
48.8 
61 .2 

M i n imum 
Dai ly 

Temp. °F 

24.3 
24.9 
32.4 
42.2 

Average 
Monthly 

Temp. oF 

3 1 .4 
32.6 
40.6 
5 1 . 7  

Heat ing 
Degree Days 

Base 65 oF 

1 040 
905 
756 
398 

Coo l ing 
Degree Days 
Base 65 oF 

0 
0 
0 
0 

Total G lobal 
Radiation 

Btu/ft2 

551 .7  
793.0 

1 1 08.7 
1 448.6 

Total G lobal 
Rad iation 
Langleys 

1 49.6 
215 . 1  
300.7 
392.9 

May 	 71 .6 52. l  6 1 .9 1 42 1 687. 1 457.6 
June 81 . 1  6 1 .6 7 1 .4 0 1 96 1 795.3 487.0 
J u ly 85.6 67.2 76.4 0 353 1 759.9 477.4 
Aug 83.7 65.5 74.6 0 297 1 564.8 424.5 
Sept 77.0 58.6 67.8 32 1 1 7  1 272.9 345.3 
Oct 66.9 48. 1  57.5 243 1 1  950.9 257.9 
N ov 54.2 38.2 46.2 563 0 596.2 1 61 .7 
Dec 	 41 .5 27.4 34.5 0 454.4 1 23.3 
Ann 	 62.5 45.2 53.9 5033 1 022 1 1 65.3 31 6.1  

STATION NO. 1 4734 	 LATITU DE:  40 ° 42 ' N 
LONGITUDE: 74 o 10'  W Newark, New Jersey ELEVATION:  9 meters (29.5 feet) 
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47.5 

59.7 

44.7 

37 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total Global G lobal Rr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

8.27 - 4.72 1 .77 5 1 3  0 1 1536.0 0.625 
Feb 
Jan 

1 1 .44 - 2.55 4.44 388 0 1 5230.0 0.64;9 
Mar 1 5. 1 1 0. 1 6  7.66 330 0 20060.0 0.668 
Apr 2 1 . 1 6  5.22 1 3.22 1 56 3 25290.0 0.700 

28805.0 0.7 1 6  May 26.61 1 0.38 1 8.50 32 
31 .94 1 5.38 23.66 0 1 6 1  30403.0 0.727June 

July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

33.44 
32.05 
28.55 
22.05 
1 3.94 

8.61 
21  . 1  1 

1 8.44 
1 7.44 
1 3.72 

7.05 
- 0.1  1 
- 3.94 

6.38 

25.94 
24.77 
2 1 . 1 6  
1 4.55 

6.94 
2.33 

1 3.77 

0 
0 
3 

1 21 
341 
496 

2384 

236 
200 

88 
3 
0 
0 

731 

28243.0 
25990.0 
22377.0 
1 7553.0 
1 2866.0 
1 0528.0 
20740.0 

0.689 
0.688 
0.689 
0.677 
0.643 
0.6 1 8  
0.682 

Maximum 
Dai ly 

Temp. °F  

M in imum 
Dai ly 

Temp. oF 

Average 
Monthly 

Temp. oF 

Heat ing 
Degree Days 

Base 65 oF 

Cooling 
Degree Days 
Base 65 o F  

Total Global 
Rad iation 

Btu/ff2 

Total G lobal 
Radiation 
Langleys 

Jan 
Feb 
Mar 
Apr 

46.9 
52.6 
59.2 
70.1 

23.5 
27.4 
32.3 
41 .4 

35.2 
40.0 
45.8 
55.8 

923 
698 
594 
281 

0 
0 
0 
5 

1 0 1 6.5 
1 342.0 
1 767.6 
2228.4 

275.7 
364.0 
479.5 
604.5 

65.3 58 67 2538.1 688.5May 50.7 
74.6 0 290 2678.9 726.7June 89.5 

J u ly 92.2 65.2 78.7 0 425 2488.6 675.0 
Aug 89.7 63.4 76.6 0 360 2290.1 621 .2 
Sept 83.4 56.7 70. 1  5 1 58 1971 .7 534.8 
Oct 71 :7 58.2 2 1 8  5 1 546.7 4 1 9.5 
Nov 57.1 31 .8 44.5 61 4 0 1 133.7 307.5 
Dec 24.9 36.2 893 0 927.7 251 .6 
Ann 70.0 43.5  56.8 4291 1 3 1 6  1 827.5 495.7 

SOL M ET STATION NO. 23050 LATITUDE: 35 ° 3 '  N 
LO NGITUDE: 1 06 °  37' W 
ELEVATIO N :  1619 meters (531 0.3 feet) Albuque.rque, New Mexico 
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55.3 

59.9 

Insolation and Temperature Data 


Maximum 
Daily 

M in imum 
Daily 

Average 
Month ly 

Heat ing 
Degree Days 

Cool ing 
Degree Days 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc 

Jan 8.61 - 7.44 0.61 549 0 
Feb 1 0. 1 1  - 5.61 2.27 449 0 
Mar 1 2.94 - 3.66 4.66 423 0 
Apr 
May 

1 8.66 
23.55 

2.22 
7.55 

1 0.44 
1 5.55 

239 
95 

0 
9 

J une 28.55 1 2.72 20.66 21  91  
Ju ly 30.72 1 5.50 23. 1 1  0 1 50 
Aug 29.83 1 5.05 22.44 2 1 30 
Sept 26.05 1 0.61  1 8.33 40 40 
Oct 20.72 4.55 1 2.66 1 80 4 
N ov 1 3.83 - 2.38 5.72 37.8 0 
Dec 9.61 - 6. 1 6  1 .72 515  0 
Ann 1 9.44 3.55 1 1 .50 2895 426 

Maximum M in imum Average Heat ing Coo l ing 
Dai ly Dai ly Monthly Degree Days Degree Days 

Temp. oF Temp. oF Temp.  oF Base 65 oF Base 65 oF 

Jan 47.5 1 8.6 33. 1 988 0 
Feb 50.2 21 .9 36. 1  808 0 

Total G lobal 
Radiation 

kJ/m2 

1 091 3.0 

1 4080.0 

1 8744.0 

231 46.0 

2521 6.0 

27437.0 

2591 6.0 

23802.0 

20450.0 

1 6269.0 

1 1 665.0 


9767.0 

1 8950.0 


Total G lobal 

Radiation 


Btu/ft2 


961 .6 
1 240.6 

G lobal Kr 

Cloudiness 


I ndex 


0.620 
0.621 
0.637 
0.646 
0.628 
0.655 
0.632 
0.634 
0.639 
0.644 
0.608 
0.605 
0.633 

Total G lobal 

Radiation 

Langleys 


260.8 
336.5 

Mar 25.4 40.4 761 0 1 651 .6 448.0 
Apr 65.6 36.0 50.8 430 0 2039.5 553.2 
May 74.4 45.6 60.0 1 71 1 6  2221 .9 602.7 
June 83:4 54.9 69.2 38 1 64 241 7.6 655.8 
July 87.3 73.6 0 270 2283.6 61 9.4 
Aug 85.7 59. 1  72.4 4 234 2097.3 568.9 
Sept 78.9 51 . 1  65.0 72 72 1 801 .9 488.8 
Oct 69.3 40.2 54.8 324 7 1 433.5 388.8 
Nov 56.9 27.7 42.3 680 0 1 027.9 278.8 
Dec 49.3 20.9 35. 1 927 0 860.6 233.4 
Ann 67.0 38.4 52.7  521 1 767 1 669.8 452.9 

STATION NO. 23051 LATITUDE: 36 ° 27' N 
LO NGITUDE: 1 03 °  9 '  W 
ELEVATION:  1 5 1 5  meters (4969.2 feet) Clayton, New Mexico 
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59.5 

37 

944.5 

774 

Insolation and Temperature' Data 


Maximum 
Daily 

Temp. oc 

Minimum 
Daily 

Temp. oc 

Average 
Month ly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.J oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

TotaL G lobal 
Radiation 

kJ/m2 

Global RT 
Cloudiness 

I ndex 
Jan 0.0 ND 0.0 ND - 1  .88 626 0 1 071 9.0 0.61 5 
Feb 0.0 NO 0.0 ND 1 .66 466 0 1 4537.0 0.645 
Mar 0.0 NO 0.0 ND 4.77 420 0 1 921 8.0 0.656 
Apr 
May 
June 

0.0 NO 
0.0 N D  
0.0 N O  

0.0 ND 
O.O ND  
0.0 ND 

9.83 
1 5.27 
1 9.94 

258 
1 02 

20 

3 
7 

68 

24206.0 
27823.0 
30251 .0  

0.677 
0.693 
0.722 

Ju ly 
Aug 

0.0 N O  
0.0 ND 

0.0 ND 
0.0 ND 

23.88 
22.55 

0 
3 

1 72 
1 34 

281 25.0 
25559.0 

0.686 
0.681 

Sept 0.0 NO 0.0 ND 30 21 952.0 0.6881 8. 1  1 
Oct 0.0 NO 0.0 ND 1 1.61 208 0 1 6782.0 0.669 
Nov 0.0 N O  0.0 ND 4.00 430 0 1 1 885.0 0.625 
Dec 0.0 NO 0.0 ND - 1 .05 601 0 9SOO.O 0.595 
Ann 0.0 NO o o ND 1 0.72 3 1 73 4 1 6  20046.0 0.672 

Maximum Minimum Average Heating Cool i ng Total Global Total Global 
Dai ly Dai ly Monthly  Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF  Base 65 oF Base 65 °F Btu/fF Langleys 
Jan 0.0 N D  0.0 ND 28.6 1 1 27 0 256.2 
Feb 0.0 N O  0.0 N O  35.0 839 0 1 280.9 347.4 
Mar 0.0 NO 0.0 ND 40.6 756 0 1 693.4 459.3 
Apr 0.0 NO 0.0 ND 49.7 464 5 2 1 32.9 578.5 
May 0.0 N O  0.0 N D  1 84 1 3  245 1 .6 665.0 
June 0.0 N D  . 0.0 N D  67.9 36 1 22 2665.5 723.0 
Ju ly 0.0 N O  0.0 ND 75.0 0 3 1 0  2478.2 672.2 
Aug 0.0 ND 0.0 ND 72.6 5 241 2252. 1 61 0.9 
Sept 0.0 NO 0.0 ND 64.6 67 54 1 934.3 524.7 
Oct 0.0 NO 0.0 ND 52.9 374 0 1 478.7. 401 . 1  
Nov 0.0 N O  0.0 ND 39.2 0 1 047.2 284.1 
Dec 

· Ann 
0.0 N O  
0 .0  NO 

0.0 ND 
0.0 ND 

30.1 
5 1 .3 

1 082 
571 1 

0 
749 

837.1 
1 766.3 

227 . 1  
479.1 

LATITUDE: 36 ° 45'  N 
LONGITUDE: 1 08 °  1 4 '  W 
ELEVATION:  1 677 meters (5500.6 feet) 

STATION N O. 23090 

Farmington, New Mexico 
1 45 



49.3 
59.7 

77.9 

39.3 

343 

833 

542 

Insolation a nd Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp.  "C Temp. "C Temp. "C Base 1 8.3 "C Base 1 8.3 "C kJ/m2 I ndex 

463 0 1 1 877.0 0.61 0  Jan 1 3.00 - 6.22 3.38 
0 1 5579.0 0.640Feb 1 6.05 - 3.99 6.05 

Mar 
Apr 
May 
June 
Ju ly  
Aug 
Sept 
Oct 
N ov 
Dec 
Ann 

1 9.83 
25.66 
30.22 
34.55 
34.83 
34. 1  1 
30.27 
25.00 
1 8.22 
1 3.77 
24.61 

- 0.61 
5 .1  1 

1 0.27 
1 5.44 
1 7.61 
1 6.83 
1 2.38 

5.66 
- 1  .66 
- 5.66 

5.44 

9.61 
1 5 .38 
20.27 
25.00 
26.22 
25.50 
21  .33 
1 5.33 

8.27 
4.05 

1 5.05 

270 
1 02 

1 1  
0 
0 
0 
9 

1 08 
301 
442 

2053 

0 
14  
71  

200 
244 
222 

99 
1 5  

0 
0 

866 

2051 2.0 
251 67.0 
27909.0 
29624.0 
27698.0 
25442.0 
21710.0 
1 7331 .0 
1 2840.0 
1 0803.0 
2054 1 .0 

0.668 
0.690 
0.693 
0.71 0  
0.677 
0.670 
0.658 
0.648 
0.61 2  
0.598 
0.664 

Max imum 
Dai ly 

Temp. "F 

M i n i mu m  
Dail y  

Temp. "F 

Average 
M onthly 

Tem p. "F 

Heating 
Degree Days 

Base 65 oF 

Coo l ing 
Degree Days 
Base 65 "F  

Total G lobal 
Radiation 

Btu/ftz 

Total G lobal 
Radiation 
Lang leys 

0 1 046.5 283.9Jan 55.4 20.8 38. 1 
Feb 60.9 24.8 42.9 61 7 0 1 372.7 372.4 

486 0 1 807.4 490.3Mar 67.7 30.9 
1 84 25 221 7.6 601 .5 Apr 78.2 41 .2 

1 28 2459.2 667.1 86.4 50.5 68.5 20May 
0 360 261 0.3 708.094.2 59.8 77.0June 
0 439 2440.6 662.094.7 63.7 79.2J u ly 
0 400 224 1 .8 608. 1 Aug 93.4 62.3 

1 6  1 78 1 91 3 .0 51 8.9 86 .5 54.3 70.4Sept 
Oct 1 527. 1 41 4.2 . 77.0 42.2 59.6 1 94 27 

0 1 1 3 1 .4 306.9Nov 64.8 29.0 46.9 
Dec 56.8 2 1 .8 796 0 951 .9 258.2 

Ann 76.3 41 .8 59. 1  3695 1 559 1 81 0.0 491 .0 

LATITUDE: 33 " 24' N STATION NO._ 23043 
LONGITUD E: 1 04 "  32 ' W 

ELEVATION:  1 1 03 meters (361 7.8 feet) 
Roswell, New Mexico 

1 46 



459 

749 
59.9 

Insolation and Temperature Data 


Maximum M i n imum AveragE Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N D  0 .0 N D  4.44 430 0 1 2685.0 0.648 
Feb 0.0 N D  0.0 N D  7 . 16  3 1 2  0 1 6473.0 0.674 
Mar 0.0 N D  0.0 N D  1 0. 1 1  255 0 21 409.0 0.696 
Apr 0.0 N D  0.0 N D  1 5.27 1 04 1 2  26532.0 0.727 
May 0.0 N D  0.0 N D  20. 1 1  1 0  66 29018.0 0.721  
June 0.0 N D  0.0 N D  24.94 0 1 98 30070.0 0.72 1 
Ju ly  0 .0  N D  0.0 N O  26.27 0 246 26838.0 0.656 
Aug 0.0 N O  0.0 N O  25.22 0 213  251 48.0 0.662 
Sept 0.0 N O  0.0 N O  22.00 2 1 1 2 2201 9.0 0.666 
Oct 0.0 N O  0.0 N O  1 6.27 80 1 6  1 791 7.0 0.668 
Nov 0.0 N O  0.0 N O  9.27 271 0 13807.0 0.655 
Dec 0.0 N D  0.0 N D  4.88 4 1 6  0 1 1 378.0 0.627 
Ann 0.0 N D  0.0 N D  1 5.50 1 884 865 21 1 08.0 0.682 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. oF Temp. oF Temp. o F Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 0.0 N O  0.0 N O  40.0 774 0 1 1 1 7.7 303.2 
Feb 0.0 N O  0.0 N O  44.9 562 0 1 45 1 .5 393.7 
Mar 0.0 N O  0.0 N O  50.2 0 1 886.4 51 1 .7 
Apr 0.0 N O  0.0 N O  59.5 187 22 2337.8 634.1  
May 0.0 N O  0.0 N O  68.2 1 8  1 1 9  2556.9 693.6 
June 0 .0 N O  0.0 N O  76.9 0 356 2649.6 71 8.7 
J u ly 0.0 N O  0.0 N O  79.3 0 443 2364.8 641 .5 
Aug 0.0 N O  0.0 N O  77.4 0 383 22 1 5.9 601 . 1 
Sept 0.0 N O  0.0 N O  7 1 .6 4 202 1 940.2 526.3 
Oct 0.0 N O  0.0 N D  6 1 .3 144 29 1 578.7 428.2 
Nov 0.0 N O  0.0 N D  48.7 488 0 1 21 6.6 330.0 
Dec 0.0 N O  0.0 N O  40.8 0 1 002.6 271 .9 
Ann 0 .0 N O  0.0 N O  3391 1 557 1 859.9 504.5 

STATION N O. 93045 LATITUDE: 33 ° 14 '  N 
LONG ITU DE:  1 07 °  1 6 '  W 
ELEVATION:  1 481  meters (4857.7 feet) Truth or Consequences, New Mexico 
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Insolation and Temperature Data 


M aximum 
Daily 

Temp. oc 

M i n i mum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heat ing 
Degree Days 
Base 1 8.3  oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

Jan 0.0 N D  0.0 N D  2.77 482 0 1 1 448.0 0.623 

Feb 0.0 N D  0.0 N D  5.05 371 0 1 471 5.0 0.629 

Mar 0.0 N D  0.0 N D  8. 1 6  315  0 1 9433.0 0.648 

Apr 
May 
June 

0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  

1 3.83 
1 8.66 
23.94 

1 44 
31 

3 

9 
42 

1 70 

2381 5.0 
26257.0 
281 92.0 

0.659 
0.653 
o 674 

July 
Aug 
Sept 
Oct 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

25.77 
24.83 
20.88 
1 4.83 

0 
0 

1 1  
1 20 

230 
201 

87 
1 1  

26657.0 
24558.0 
20761 .0 
1 6378.0 

0.650 
0.651 
0.640 
0.633 

Nov 0.0 N D  0.0 N D  7.88 313  0 1 21 74.0 0.61 0  

Dec 
Ann 

o,o N D  
0.0 N D  

0.0 N D  
0.0 N D  

3.66 
1 4.22 

454 
2248 

0 
753 

1 0328.0 
1 9560.0 

0.6 1 0  
0.645 

Maximum 
Daily 

Temp. oF 

M in imum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. oF 

Heating 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F  

Total Global 
Radiat ion 

Btu/ft2 

Total G lobal 
Radi ation 
Langleys 

Jan 0.0 N D  0.0 N D  37.0 868 0 1 008.7 273.6 

Feb 0.0 N D  0.0 N D  41 . 1  668 0 1 296:6 351 .7 

Mar 0.0 N D  0.0 N D  46.7 567 0 1 71 2.3 464.5 

Apr 
May 
June 

0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  

56.9 
65.6 
75. 1 

259 
56 

5 

1 6  
76 

306 

2098.4 
231 3.6 
2484.1 

569.2 
627.6 
673.8 

July 
Aug 
Sept 
oct 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

78.4 
76.7 
69.6 
58.7 

0 
0 

20 
216  

414  
362 
1 57 

20 

2348.9 
2 1 63.9 
1 829.3 
1 443. 1  

637.1 
587.0 
496.2 
391 .5 

Nov 0.0 N D  0.0 N D  46.2 563 0 1 072.7 291 .0 

Dec 0.0 N D  0;0 N D  38.6 81 7 0 91 0.0 246.8 

Ann 0.0 N D  0.0 N D  57.6 4046 1 355 1 723.5 467.5 

STATION N O. 23048 LATITUDE: 35 o 1 1 '  N 
LONGITUDE: 1 03 °  36' W Tucumcari , New M exico ELEVATIO N :  1 231 meters (4037.7 feet) 
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437 

37 44 
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Insolation and Temperature Data 

Maximum M in imum Average Heati ng Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N D  0.0 N D  - 0.94 0 1 1  1 93.0 0.607 
Feb 0.0 N D  0.0 N D  1 .44 472 0 1 4722.0 0.628 
M ar 0.0 N D  0.0 N D  4.22 0 1 91 5 1 .0 0.638 
Apr 0.0 N D  0.0 N D  8.94 281 0 24594.0 0.681 

May 0.0 N D  0.0 N D  1 3.66 146 0 28066.0 0.698 

June 0 .0  N D  0.0 N D  1 8.55 29531 .0 0.706 

0.0 N D  21  .88 0 1 1 2 25699.0 0.627 
0.0 N D  20.77 7 83 23586.0 0.625 
0.0 N D  1 7.38 50 22 21 505.0 0.663 
0.0 N D  1 1 .38 21 5 0 1 6982.0 0.655 
0.0 N D  4.50 41 5 0 1 2350.0 0.6 1 8  
0.0 N D  0.00 568 0 10130.0 0.596 
0.0 N D  1 0. 1 6  3230 262 1 9792.0 0.652 

M i n imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly 

Temp. oF 
Monthly 

Temp. oF 
Degree Days 

Base 65 oF Degree Days 
Base 65 oF 

Radiation 
Btu/fP 

Rad iation 
Langleys 

0.0 N D  30.3 1 075 0 986.3 267.5 
0.0 N D  34.6 850 0 1 297.2 351 .9 
0.0 N D  39.6 787 0 1 687.5 457.7 
0.0 N D  48.1 506 0 2167.1 587.8 
0.0 N D  56.6 263 0 2473.0 670.8 

J u ly 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

Maximum 
Dai ly 

Temp. o F  

Jan 
Feb 
Mar 
Apr 
May 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

67 2602. 1 705.8J u ne 0.0 N D  0.0 N D  65.4 
J u ly 0.0 N D  0.0 N D  71 .4 0 202 2264.4 61 4.2 
Aug 0.0 N D  0.0 N D  69.4 1 3  1 49 2078.3 563.7 
Sept 0.0 N D  0.0 N D  63.3 90 40 1894.9 51 4.0 
Oct 0.0 N D  0.0 N D  52.5 387 0 1496.4 405.9 
Nov 0.0 N D  0.0 N D  40. 1  747 0 1088.2 295.2 
Dec 0.0 N D  0.0 N D  32.0 1 022 0 892.6 242. 1 
Ann 0.0 N D  0.0 N D  50.3 5814  472 1 744.0 473.0 

STATION NO.  93044 

LON G ITUDE: 1 08 °  48' W 
ELEVATIO N :  1 965 meters (6445.2 feet) Zun i ,  N ew M exico 
LATITU DE:  35 ° 6 '  N 
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73.7 

544 

1 5  
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Insolation and Tem perature Data 

Max imum M in imum Average Heat i ng Cool ing  Total G lobal G lobal KT 
Daily Daily  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 0.88 - 10.83 - 5.83 749 0 5181 .0 0.378 
Feb 0.38 - 9.83 - 4.72 645 0 781 3.0 0.4 1 0  

5.88 - 4.33 0.77 0 1 1 1 89.0 0.421Mar 
1 4.44 2.05 8.27 301 0 1 5 1 53.0 0.444Apr 

1 78 1 7.0 0.449May 20.94 7.61 1 4.27 140 
J une 26.33 1 3.1 1 1 9.72 21 63 1 9632.0 0.467 
J u ly 28.83 1 5.61 22.22 5 1 25 1 9576.0 0.479 
Aug 27.44 1 4.33 20.88 1 2  91 1 701 1 .0 0.467 
Sept 23.1 6  1 0.05 1 6.61 23 1 3282.0 0.448 
Oct 1 7. 1 1 4.44 1 0.77 234 0 9275.0 0.422 
Nov - 0.49 4.22 423 0 51 88.0 0.337 
Dec 1 . 1 6  
Ann 1 4.50 

Maximum 

Daily 


Temp. o F  


Jan 30.4 
Feb 32.7 
Mar 42.6 
Apr 58.0 
May 69.7 
J une 79.4 
J u ly 83.9 
Aug 8 1 .4 

- 7.94 
2.83 

M i nimum 

Dai ly 


Temp. oF  


1 2.5 
1 4.3 
24.2 
35.7 
45.7 
55.6 
60.1 
57.8 

- 3.38 
8.66 

Average 

Monthly 


Temp. oF  


2 1 .5 
23.5 
33.4. 
46.9 
57.7 
67.5 
72.0 
69.6 

673 

3826 . 


Heating 

Degree Days 


Base 65 oF 


1 348 

1 1 61 

979 
542 
252 

38 
9 

22 

0 
318 

Cool ing 

Degree Days 

Base 65 oF  


0 
0 
0 
0 

27 
1 1 3 
225 
1 64 

4039.0 
1 2096.0 

Total G lobal 

Radiation 


Btu/fP 


456.5 
688.4 
985.9 

1 335.2 
1 569.9 
1 729.9 
1 724.9 
1 498.9 

0.330 
0.437 

Total G lobal 
Radiation 
Lang leys 

1 23.8 
1 86.7 
267.4 
362.2 
425.8 
469.2 
467.9 
406.6 

Sept 50. 1  61 .9 1 35 41 1 1 70.3 31 7.5 
Oct 62.8 40.0 51 .4 421 0 8 1 7.3 221 .7 
Nov 48.1 3 1 . 1  39.6 761 0 457. 1 1 24.0 
Dec 34. 1  1 7. 7  25.9 1 2 1  1 0 355.9 96.5 
Ann 58.1 37. 1 47.6 6887 572 1 065.8 289.1 

STATION NO. 1 4735 LATITUD E: 42 o 45' N 
LON G ITUDE: 73 o 48' W  Albany, New York ELEVATION:  89 meters (29 1 .9 feet) 
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44.5 

7.33 

35.3 

- 5.55 

7.77 
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74 
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Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global G lobal Rr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan  1 .83 - 9.33 740 0 4378.0 0.3 1 2  
Feb - 1 .05 - 9.22 - 5.1 1 656 0 6535.0 0.337 
Mar 3.83 - 4.61 - 0.38 580 0 9774.0 0. 64 
Apr 1 2.22 11 .83 7.05 338 0 1 4091 .0 0.41 1 
May 1 8.33 1 2.83 1 77 7 1 69.77.0 0.428 
June 23.61 1 2.83 1 8.22 41 38 19082.0 0.454 
July 25.83 1 5.33 20.61 1 1  82 1 8830.0 0.460 
Aug 24.88 1 4.33 1 9.61 22 61  16168.0 0.442 
Sept 20.77 1 0.50 15.66 1 5  1 2837.0 0.429 
Oct 1 5. 1 1 5.22 1 0. 1 6  253 0 8843.0 0.397 
Nov 6.94 - 0. 1 1  3.44 446 0 4696.0 0.299 
Dec - 0.38 - 6.99 - 3.66 682 0 3373.0 0.269 
Ann 1 2.38 3. 1 1  4047 205 1 1 299.0 0.405 

Max imum 
Da i ly 

Temp. o F  

M in imum 
Dai ly  

Temp. oF 

Average 
Monthly 

Temp. ° F  

Heating 
Degree Days 
Base 65 oF 

Cooling 
Degree Days 
Base 65 °F 

Total Global 
Radiation 

Btulftz 

Total G lobal 
Radiation 
Langleys 

Jan 
Feb 

28.7 
30. 1 

1 5.2 
1 5.4 

22.0 
22.8 

1 332 
1 1 81  

0 .  
0 

385.8 
575.8 

1 04.6 
1 56.2 

Mar 38.9 23.7 3 1 .3 1 044 0 861 .2 233.6 
Apr 54.0 44.7 608 0 1 24 1 .6 336.8 
May 65.0 45.2 55. 1 3 1 9  1 3  1 495.9 405.8 
June 74.5 55. 1 64.8 68 1 681 .4 456. 1  
July 78.5 59.6 69. 1  20 1 48 1 659.2 450.1 
Aug 76.8 57.8 67.3 40 1 10 1 424.6 386.4 
Sept 69.4 50.9 60.2 1 7 1  27 1 1 31 . 1  306.8 
Oct 59.2 41 .4 50:3 0 779.2 21 1 .4 
Nov 31 .8 38.2 803 0 4 1 3.8 1 12.2 
Dec 31 .3 1 9.4 25.4 1 228 0 297.2 80.6 
Ann 54.3 37.6 46.0 7285 369 995.6 270.1 

LATITUDE: 42 ° 1 3 '  N STATION NO. 4725 
LO NGITUDE: 75 o 59' W 

ELEVATION:  499 meters (1 636.7 feet) 
 Binghamton, New York 
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3.94 

53.3 
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Insolation and Temperature Data 

M i n imum Average Heating Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3  oc kJ/m2 I ndex 

Maximum 

Jan - 1 .22 - 4.61 71 1 0 3960.0 0.291 
- 4.22 631 0 620 1 .0 0.327Feb - 0.55 - 7.94 

3.88 - 3.77 0.05 566 0 1 0083.0 0.380Mar 
Apr 1 1 .83 2.44 7 . 16  335 0 1 4923.0 0.437 

May 1 7 .94 7.72 1 2.83 1 78 7 181 1 9.0 0.457 
20470.0 0.487June 23.94 1 3.50 1 8.72 32 
201 60.0 0.493July 26.38 1 5.94 2 1 . 1 6  6 

25.33 1 5.05 20.22 1 8  76 1 71 73.0 0.472Aug 
21 .55 1 1 .27 1 6.44 76 20 1 3072.0 0.442Sept 
1 5.66 5.94 1 0.83 232 0 8902.0 0.407Oct 

Nov 7.83 0.83 4.33 420 0 4578.0 0.299 
- 2.27 638 0 321 5.0 0.265Dec 0.88 

8.38 3848 242 1 1 738.0 0.425Ann 1 2.77 

Maximum 
Dai ly 

Temp. oF 

M in imum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. o F  

Heat ing 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F  

Total Global 
Radiation 

Btu/fF 

Total G lobal 
Radiation 
Langleys 

Jan 
Feb 

29.8 
31 .0 

1 7.6 
1 7.7  

23.7 
24.4 

1 280 
1 1 36 

0 
0 

348.9 
546.4 

94.6 
1 48.2 

Mar 39.0 25.2 32. 1 1 0 1 9  0 888.5 241 .0 
Apr 36.4 44.9 603 0 1 31 4.9 356.7 

55. 1 320 1 3  1 596.5 433. 1  May 64.3 
1 803.7 489.3June 75. 1 56.3 65.7 58 

Ju ly  79.5 60.7 70. 1 1 1  1 69 1 776.4 481 .8 
Aug 77.6 59. 1  68.4 32 1 37 1 5 1 3. 2  410.5 
Sept 70.8 52.3 61 .6 1 37 36 1 1 51 .8 31 2.4 
Oct 60.2 42.7 51 .5 418  0 784.4 21 2.8 
Nov 46.1 33.5 39.8 756 0 403.4 1 09.4 
Dec 33.6 22.2 27.9 1 1 48 0 283.3 76.8 
Ann 55.0 39. 1  47.1 6926 436 1 034.3 280.5 

STATION NO. 1 4733 LATITUDE: 42 ° 56' N 
LONGITUDE: 78 ° 44' W Buffa lo, New York ELEVATIO N :  2 1 5  meters (705.2 feet)

1 52 
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Insolation and Temperature Data 


Maximum 
Daily 

Temp .  oc 

Min imum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Jan 
Feb 
Mar 
Apr 
May 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0 .0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

- 9.72 
- 8.49 
- 2.44 

5.66 
1 2.27 

July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 NO 
0.0 N D  
0.0 N D  

20.56 
1 9.27 
1 5. 1  1 

9. 16  
2 . 1 6  

- 6.61 
6.22 

Maximum 
Dai ly  

Temp.  o F  

Min imum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. oF 

Jan 
Feb 
Mar 
Apr 
May 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 ND 

1 4.5 
1 6.7  
27.6 
42.2 
54. 1  

Heating Cool i ng Total Global 
Degree Days Degree Days Radiation 
Base 1 8.3 oc · Base 1 8.3 oc kJ/m2 

870 0 4440.0 
751 0 7038.0 
643 0 1 1 094.0 
380 0 1 5241 .0 
1 94 6 1 831 0.0 

1 2  
31 

1 06 
284 
485 
773 

4576 


Heating 

Degree Days 


Base 65 oF 


1 566 

1 352 

1 1 57 

684 

349 


81 
61 
1 0  
0 
0 
0 

1 90 

Cool ing 

Degree Days 

Base 65 °F 


0 
0 
0 
0 

1 1  

1 9869.0 
1 6842.0 
1 2753.0 
8356.0 
4402.0 
3339.0 

1 1 822.0 

Total Global 

Radiation 


Btu/fF 


391 .2  
620.1 
977.5 

1 342.9 
1613.4 

Global KT 

Cloudiness 


I ndex 


0.360 
0.396 
0.434 
0.455 
0.465 

June 0.0 N D  0.0 N D  1 7.94 31 201 86.0 0.481 
0.487 
0.468 
0.443 
0.402 
0.3 1 3  
0.307 
0.440 

Total Global 
Radiation 
Langleys 

1 06. 1 
1 68.2 
265.2 
364.3 
437.6 

June 0.0 N D  0.0 N D  64.3 56 1 778.7 482.5 
J uly 0.0 N D  0.0 N D  69.0 22 1 46 1 750.7 474.9 
Aug 0.0 N D  0.0 N D  66.7 56 1 1 0 1484.0 402.5 
Sept 0.0 N D  0.0 N D  59.2 1 91 1 8  1 1 23.7 304.8 
Oct 0.0 N D  0.0 N D  48.5 51 1 0 736.3 1 99.7 
Nov 0.0 N D  0.0 N D  35.9 873 0 387.9 1 05.2 
Dec 0.0 N D  0.0 N D  20. 1 1 391 0 294.2 79.8 
Ann 0 .0  N D  0.0 N D  43.2 8237 342 1 041 .7 282.6 

LATITUDE: 44 ° 56' N STATION NO. 94725 
LON G ITUDE: 74 o 51 ' W 
ELEVATIO N :  63 meters (206.6 feet) M assena, New York 

1 53 



4.55 

593 

33.4 

54 

lns.olation and Temperature Data 

Maximum Min imum Average Heat ing Cool ing Total G lobal Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3  oc kJ/m2 I ndex 

Jan 3.61 - 3.38 0. 1 1  565 0 5679.0 0.381 

Feb 0 8183.0 0.405- 3.05 0.77 491 
41 1 0 1 1 770.0 0.4280.94 5.05Mar 9.1 1 

Apr 
May 
June 

1 5.94 
21 .88 
26.94 

6.38 
1 1 .72 
1 7.00 

1 1 . 1 6  
1 6.83 
22.00 

2 1 5  
76 

0 

0 
30 

1 1 2 

1 5479.0 
1 8569.0 
1 941 0.0 

0.446 
0.466 
0.462 

Ju ly  
Aug 
Sept 
Oct 

29.55 
28.55 
24.88 
1 9.33 

20.00 
1 9. 1 1  
1 5.50 
1 0.33 

24.77 
23.83 
20.22 
1 4.83 

0 
0 

1 6  
1 1 6  

200 
1 70 

72 
7 

1 9 1 55.0 
1 6834.0 
1 3774.0 
10161  .0 

0.468 
0.457 
0.452 
0.441 

Nov 1 2.22 4.88 8.55 293 0 6048.0 0.364 

Dec 5.22 - 1 .38 1 .94 508 0 4585.0 0.341 
1 2471 .0 0.439Ann 1 6.83 8. 1 6  1 2.50 2693 

Max imum M i n imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. °F Temp. °F  · Temp. °F  Base 65  OF Base 65 °F Btu/ft2 Langleys 

Jan 38.5 25.9 32.2 1 0 1 7  0 500.4 1 35.7 
Feb 40.2 26.5 884 0 721 .0 1 95.6 
Mar 48.4 33.7 41 . 1  740 0 1 037.1 281 .3 

Apr 60.7 43.5 52. 1  387 0 1 363.9 370.0 

May 71 .4 53. 1 62.3 1 37 1 636.2 443.8 

80.5 62.6 71 .6 0 202 1 7 1 0.3 463.9June 
Ju ly  85.2 68.0 76.6 0 360 1 687.8 457.8 
Aug 83.4 66.4 74.9 0 306 1 483.3 402.3 
Sept 76.8 59.9 68.4 29 1 30 1 2 1 3.7 329.2 
Oct 66.8 50.6 58.7 209 1 3  895.3 242.9 

54.0 40.8 47.4 527 0 532.9 1 44.6 Nov 
Dec 41 .4 29.5 35.5 9 1 4  0 404.0 1 09.6 
Ann 62.3 46.7 54.5 4847 1 067 1 098.9 298.1 

SOLM ET STATION NO. 94728 LATITUDE: 40 ° 47 ' N 
LONGITUDE: 73 ° 58' W 
ELEVATIO N :  57 meters (1 87.0 feet) N ew York City (Centra l  Park), New York 
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79.4 

4.77 

54.3 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 3 . 16  - 3. 1 1  0.05 566 0 62 15.0 0.4 16  
Feb 4.00 - 2.77 0.61 496 0 901 7.0 0.446 
Mar 8.38 1 . 1 6  420 0 1 2683.0 0.461 
Apr 1 5. 1 6  6.66 1 0.94 221 0 1 6531 .0 0.476 
May 21 .00 1 2.05 1 6.55 80 25 191 84.0 0.481 
June 26.33 1 7.55 21 .94 0 1 1 0 20450.0 0.487 
July 28.94 20.72 24.83 0 201 20248.0 0.494 
Aug 27.83 1 9.77 23.83 0 1 70 1 7968.0 0.488 
Sept 24.00 1 6.05 20.05 1 6  68 14528.0 0.477 

1 8.38 1 0.55 1 4.50 1 24 5 1 0788.0 0.469 
Nov 1 1 .77 5. 1 6  8.50 295 0 6730.0 0.405 
Dec 

Oct 

5.00 - 1 .05 2.00 506 0 51 84.0 0.385 
Ann 1 6. 1 6  8.55 1 2.38 2727 582 1 3294.0 0.468 

Max imum M i n imum Average H eating Coo l ing Total G lobal Total Global 
Dai ly  Daily Monthly Degree Days Degree Days Rad iation Rad iation 

Temp. oF Temp. oF Temp. o F  Base 6 5  oF Base 65 oF Btu/ft2 Lang leys 

Jan 37.7 26.4 32. 1  1 01 9  0 547.6 1 48.5 
Feb 39.2 27.0 33. 1 893 0 794.5 2 1 5.5 
Mar 47.1 34. 1 40.6 756 0 1 1 1 7.6 303.1 
Apr 59.3 44.0 51 .7 398 0 1456.6 395.1 
May 69.8 53.7 6 1 .8 1 44 45 1 690.4 458.5 
June 63.6 71 .5 0 1 98 1801 .9 488.8 
Ju ly  84. 1 69.3 76.7 0 362 1 784. 1 483.9 
Aug 82. 1 67.6 74.9 0 306 1 583.2 429.5 
Sept 75.2 60.9 68. 1 29 1 22 1 280. 1 347.2 
Oct 65.1 51 .0 58. 1  223 9 950.6 257.8 
Nov 53.2 41 .3 47.3 531 0 593.0 1 60.9 
Dec 4 1 .0 30. 1 35.6 91 1 0 456.8 1 23.9 
Ann 6 1 . 1  47.4 4909 1 048 1 1 71 .4 31 7.7 

STATION NO. 14732 LATITU DE: 40 ° 46' N 
LON G ITUDE: 73 o 54' W 
ELEVATION:  1 6  meters (52.5 feet) New York City (Laguard ia), New York 
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- 4.44 
- 3.99 

57 

45 

Insolation and Temperature Data 

Maximum M i nimum Average Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree DaY.S Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

706 0 41 34.0 0.307Jan - 0.38 - 8.49 
625 0 6350.0 0.337Feb 0.33 - 8.38 

Mar 5.05 - 3.94 0.55 551 0 1 0253.0 0.388 
Apr 1 3.33 2.27 7.83 315  0 15198.0 0.446 
May 1 9.55 7.61 1 3.61  1 58 1 2  1 8231 .0 0.460 
June 25.55 1 3.22 1 9.38 25 2061 9.0 0.491 
July 27.88 1 5.66 21 .77 5 1 1 2  2021 0.0 0.494 
Aug 26.72 1 4.72 20.72 1 4  88 1 7239.0 0.474 
Sept 22.83 1 0.83 1 6.83 70 25 1 3 1 61 .0 0.446 
Oct 1 6.88 5.66 1 1 .27 221 0 8874.0 0.408 
Nov 8.83 0.61 4.72 408 ... o 4584.0 0.302 
Dec 1 .61  - 5.72 - 2.05 632 0 31 88.0 0.266 
Ann 1 4.00 3.66 8.83 3732 295 1 1 837.0 0.430 

Maximum M in imum Average Heating Cool ing Total G lobal Total Global 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 31 .3 1 6.7 24.0 1 271 0 364.3 98.8 
Feb 32.6 1 6.9 24.8 1 1 25 0 559.5 1 51 .8 
Mar 4 1 . 1  24.9 33.0 992 0 903..4 245. 1 
Apr 56.0 36. 1 46.1 567 0 1 339.2 363.2 
May 67.2 45.7 56.5 284 22 1 606.4 435.7 
June 78.0 55.8 66.9 45 1 03 1 8 1 6.8 492.8 
July 82.2 60.2 7 1 .2 9 202 1 780.8 483.0 
Aug 80.1 58.5 69.3 25 1 58 1 51 9.0 41 2.0 
Sept 73.1 51 .5 62.3 1 26 1 1 59.7 31 4.6 
Oct 62.4 42.2 52.3 398 0 781 .9 21 2.1  
Nov 47.9 33.1 40.5 734 0 403.9 1 09.6 
Dec 34.9 . 2 1 .7 28.3 1 1 38 0 280.9 76.2 
Ann 57.2 38.6 47.9 671 8  531 1 043.0 282.9 

STATIO N  NO. 1 4768 LATITUDE: 43 ° 7' N 
LON G ITUDE: 77o  40' W 
ELEVATION:  1 69 meters (554.3 feet) Rochester, New York 

1 56 



73.3 

57.4 

57 

54 

77.4 

Insolation and Temperature Data 


Maximum M i n imum Average Heating Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 0.33 - 8.99 - 4.66 7 1 2  0 4370.0 0.324 
Feb 0.38 - 8.61 - 4. 1 1 628 0 6484.0 0.344 
Mar 5.27 - 3.99 0.66 547 0 1 01 05.0 0.383 
Apr 1 3.61 2.44 8.05 308 0 15025.0 0.44 1 
May 1 9.77 7.77 1 3.77 151  1 0  1 7908.0 0.452 
June 25.38 1 3.38 1 9.38 25 201 77.0 0.480 
Ju ly  27.77 1 6. 1 1 21 .94 6 1 1 7  1 9948.0 0.488 
Aug 26.77 1 5. 1 1  20.94 1 0  9 1  1 7064.0 0.469 
Sept 22.94 1 1 .27 1 7. 1 1 66 30 13225.0 0.448 
Oct 1 6.88 5.83 1 1 .38 21 7 0 8822.0 0.405 
Nov 9.05 0.88 5.00 400 0 4525.0 0.298 
Dec 1 .66 - 5.99 - 2. 1 6  635 0 3238.0 0.270 
Ann 14. 1 1  3.77 8.94 3710 306 1 1 741 .0 0.426 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly  Dai ly  Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Tem p. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 31 .4 1 5.8 23.6 1 282 0 385.1  1 04.4 
Feb 32.7 1 6.5 24.6 1 1 30 0 571 .3 155.0 
Mar 4 1 .5 24.8 33.2 985 0 890.4 241 .5 
Apr 56.5 36.4 46.5 554 0 1323.9 359. 1 
May 67.6 46.0 56.8 272 1 8  1577.9 428.0 
J u ne 77.7  56.1 66.9 45 103 1 777.9 482.3 
Ju ly  82.0 61 .0 7 1 .5 1 1  21 1 1 757.7 476.8 
Aug 80.2 59.2 69.7 18 1 64 1 503.6 407.8 

52.3 62.8 1 1 9 1 1 65.3 3 1 6. 1  Sept 
Oct 62.4 42.5 52.5 391 0 777.3 21 0.9 

Nov 48.3 33.6 41 .0 720 0 398.7 1 08.2 

Dec 35.0 2 1 .2 28. 1 1 1 43 0 285.3 
Ann 38.8 48. 1  6678 551 1 034.5 280.6 

STATION NO.  14771 

LONG ITU DE: 76 ° 7 '  W 
ELEVATIO N :  1 24 meters (406.7  feet) 

LATITUDE: 43 ° 7' N 

Syracuse, New York 
1 57 
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Insolation and Temperature Data 

Maximum M inimum Average H eat i ng Coo l ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 1 8.3 oc kJ/m2 I ndex 

J a n  9.1 1  - 2.61 3.27 466 0 81 90.0 0.449 
Feb 1 0.33 - 2. 1 1 4. 1 1  398 0 1 1 024.0 0.474 
Mar 1 4.61 0.83 7.72 328 0 14822.0 0.496 
Apr 20.77 5.77 13 .27 1 55 3 1 8925.0 0.525 

20478.0 0.51 0  May 24.88 1 0.33 1 7.61 
J u ne 
Ju ly 
Aug 
Sept 
Oct 
N ov 
Dec 
Ann 

28.05 
29.05 
28.77 
25.55 
20.61 
1 4.55 

9.61 
1 9.66 

1 4.83 
1 7,00 
16.55 
1 3.00 

6.94 
1 .27 

- 2.16  
6.66 

2 1  .44 
23.05 
22.66 
1 9.27 
1 3.77 

7.94 
3.72 

1 3 . 1 6  

7 
0 
0 

27 
149 
31 1 
452 

2353 

1 01 
1 46 
1 35 

56 
8 
0 
0 

484 

21047.0 
20 157.0 
1 8461 . 0  
1 5444.0 
1 3022.0 
9633.0 
7463.0 

14889.0 

0.503 
0.492 
0.490 
0.478 
0.506 
0.487 
0.445 
0.492 

Max imum 
Dai ly 

Temp. oF  

M i nimum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. °F  

H eat ing  
Degree Days 

Base 65 oF 

Coo l ing 
Degree Days 
Base 65 oF 

Total G lobal 
Rad iation 

Btu/ft2 

Total G lobal 
Radiation 
Lang leys 

Jan 
Feb 

48.4 
50.6 

27.3 
28.2 

37.9 
39:4 

839 
7 1 6  

0 
0 

721 .7 
971 .4 

1 95.7 
263.5 

0 1306.0 58.3 590 354.3M ar 
69.4 42.4 55.9 279 5 1667.6 452.3 Apr 

1 804.4 76.8 50.6 63.7 
70.6 

59 489.4M ay 
1854.5 58.7 1 82 82.5 503.0J u ne 

62.6
61 .8 

1 776. 1 84.3 0 263 481 .8 July 
72.8 0 243 1626.7 83.8 441 .2 Aug 
66.7 101  1360.8 78.0 369.1 Sept 

Oct 69. 1 44.5 56.8 268 1 4  1 1 47.4 31 1 .2 
Nov 58.2 34.3 46.3 560 0 848.8 230.2 
Dec 49.3 28.1 38.7 814  0 657.6 1 78.4 
A n n  67.4 44.0 55.7 4235 871 1 31 1 .9 355.9 

STAT I O N  N O .  381 2  LATITUDE: 35 ° 26 ' N 
LON G ITUDE: 82 ° 32 ' W 
ELEVATIO N :  661 meters (21 68.1 feet) Ashevi l le ,  North Carol ina  

1 58 
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Insolation and Temperature Data 


Maximum M i n imum Average Heat ing Cool ing Total G lobal Global Kr 
Dqi ly 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 1 1 .27 3.44 7.38 339 0 7781 .0 0.425 
Feb 1 1  .72 3.61 7 .66 298 0 1 0806.0 0.463 
Mar 1 4:38 6.22 1 0.33 254 6 1 5053.0 0.503 
Apr 19.05 1 0.83 1 4.94 1 04 2 201 32.0 0.558 
May 23.22 1 5.66 19.44 26 60 22264.0 0.554 
Ju ne 26.94 20.05 23.50 0 1 57 231 05.0 0.552 
July 28.77 22.27 25.55 0 223 21 797.0 0.532 
Aug 28.55 21 .94 25.27 0 215  1 9355.0 0.51 3 
Sept 26.38 1 9.88 23. 1 6  0 1 45 1 6688.0 0.51 5 
Oct 21  .83 1 5.05 1 8.44 42 45 1 2899.0 0.499 
Nov 1 7.27 9.33 1 3.33 1 53 3 9906.0 0.498 
Dec 1 2.66 4.72 8.72 297 0 7475.0 0.442 
Ann 20. 1 6  1 2.77 1 6.50 1 51 7  861 1 5605.0 0.51 5 

Max imum M i n imum Average Heat ing Coo l ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. o F  Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 52.3 38.2 45.3 610  0 685.6 1 86.0 
Feb 53. 1  38.5 45.8 536 0 952.2 258.3 
Mar 43.2 50.6 1 1  1 326.4 359.8 
Apr 66.3 5 1 .5 58.9 1 87 4 1 773.9 481 .2 
May 73.8 60.2 67.0 1 08 1 96 1 .8 532 . 1  
J u ne 80.5 68. 1 0 283 2035.9 552.2 
July 83.8 72. 1 78.0 0 401 1 920.6 521 .0 
Aug 83.4 7 1 . 5  0 387 1 705.4 462.6 

67.8Sept 0 26 1 1470.4 398.9 
Oct 71 .3 59. 1 65.2 76 81 1 1 36.6 308.3 

Nov 63. 1 48.8 56.0 275 5 872.9 236.8 

Dec 54.8 40.5 535 0 658.7 1 78.7 
Ann 68.3 55.0 6 1 .7 2731 1 550 1 375.0 373.0 

LATITUDE:  35 ° 1 6 '  N SOLM ET STATION NO. 93729 
LO NGITUDE: 75 o 33' W 
ELEVATION: 2 meters (6.6 feet) Cape Hatteras,  North Caro l ina  

1 59 
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I nsolation and Temperatu re Data 

M a x i m u m  M i n i m u m  Average Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0 81 60.0 0.444Jan 1 1 . 1 6  0.05 5.61 
Feb 
Mar 
Apr 
May 
Ju ne 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
A n n  

1 2 .72 
1 6.77 
22.61 
26. 77 
30.22 
31 .27 
30.77 
27.77 
22.83 
1 6.88 
1 1 .38 
21  .77 

0.61 
3.88 
9.38 

1 4. 1 1  
1 8.50 
20.38 
1 9.94 
1 6.61 
1 0. 1 6  

4.22 
0.22 
9.83 

6.66 
1 0.33 
1 6.00 
20.44 
24.38 
25.83 
25.38 
22.22 
1 6.50 
1 0.55 

5.83 
1 5.83 

326 
256 

80 
1 8  

0 
0 
0 
5 

84 
233 
387 

1 787 

0 
8 

1 0  
84 

1 8 1  
232 
21 8 
1 22 

27 
0 
0 

886 

1 1 020.0 
1 4952.0 
19236.0 
21 P59.0 
2 1 802.0 
20779.0 
19236.0 
1 6065.0 
1 331  7.0 

9823.0 
7631 .0 

1 5257.0 

0.472 
0.499 
0.533 
0.524 
0.521 
0.507 
0.5 10  
0.496 
0.5 1 5  
0.493 
0.451 
0.503 

Jan 

M ax i m u m  

Dai ly 
Temp. oF 

52. 1 

M i n i mu m  

Dai ly 
Temp. oF 

32 .1  

Average 
Monthly 

Temp. oF 

42 . 1  

Heat ing 
Degree Days 

Base 65 oF 
709 

Cool ing 
Degree Days 
Base 65 oF 

0 

Total G lobal 
Rad iation 

Btu/fF 

7 1 9.0 

Total G lobal 
Radiation 
Langleys 

195.0 
971 .0 263.4Feb 54.9 33. 1 44.0 

62.2 39.0 50.6 461 1 4  1 3 1 7.5 357.4 
Apr 72.7 48.9 60.8 1 44 1 8  1 695.0 459.8 
M ar 

1 51 1 855.6 503.3May 80.2 57.4 68.8 
86.4 65.3 75.9 0 326 1 92 1 . 1  521 . 1  J u ne 

J u ly 88.3 68.7  78.5 0 4 1 8  1 830.9 496.6 
Aug 87.4 67.9 77.7 0 392 1695.0 459.8 
Sept 82.0 61 .9 72.0 9 220 1 4 1 5.6 384.0 
Oct 73. 1  50.3 61 .7  1 51 1 1 73.4 31 8.3 
Nov 62.4 39.6 5 1 .0 4 1 9  0 865.5 234.8 
Dec 52.5 32.4 42.5 697 0 672.4 1 82.4 

71 .2 49.7 60.5 321 7 1 595 1 344.4 364.7An n 

STATION NO. 1 3881 LATITUDE: 35 ° 1 3 '  N 
LONGITUDE: 80 ° 56'  W 

Charlotte, N orth Carol i na ELEVATION:  234 meters (767.5 feet) 

1 60 



Insolation a n d  Temperature Data 
Û

Maximum M in imum Average Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  8588.0 0.463 
Feb 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 1 635.0 0.494 
Mar 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 5735.0 0.523 
Apr 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  20358.0 0.563 
May 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  21 843.0 0.543 
J une 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  22002.0 0.526 
July 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  20765.0 0.507 
Aug 0.0 N D  0.0 N D  0.0 N O  0 N D  0 N O  1 8547.0 0.491 
Sept 0.0 N O  0.0 N O  0.0 N D  0 N D  0 N O  16198.0 0.498 
Oct 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 3274.0 0.5 1 0  
Nov 0.0 N D  0.0 N O  0.0 N O  0 N D  0 N O  1 0290.0 0.5 1 2  
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  81 48.0 0.476 
Ann 0.0 N O  0.0 N O  0.0 N D  0 N O  0 N O  1 561 5.0 0.5 1 3  

Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly  Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  756.7 205.3 
Feb 0.0 N O  0.0 ND 0.0 N O  0 N D  0 N D  1 025.2 278.1  
Mar 0.0 N D  0.0 N D  0.0 N D  0 N O  0 N D  1 386.5 376.1  
Apr O.Q N D  0.0 N D  0.0 N D  0 N O  0 N O  1 793.8 486.6 
May 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  1 924.7 522.1 
June 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N O  1 938.7 525.9 
Ju ly  0 .0  NO 0.0 N O  0.0 N O  0 N D  0 N O  1 829.7 496.3 . 
Aug 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 634.3 443.3 
Sept 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  1 427.3 387 . 1  
Oct 0.0 N D  0.0 N O  0.0 N O  0 N D  0 N O  1 1 69.6 3 1 7.3 
Nov 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  906.7 245.9 
Dec 0.0 N O  0.0 N O  0.0 N O  0 N O  0 N O  71 8.0 1 94.7 
Ann 0.0 N D  0.0 N O  0.0 N D  0 N D  0 N D  1 375.9 373.2 

LATITUDE: 34 o 54' N STATION NO. 1 3754 
LONG ITU D E: 76 ° 53 ' W 
ELEVATION: 1 1  meters (36.1  feet) Cherry Point ,  North Carol ina  
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_ I nsolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Tem p .  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3  oc kJ/m2 I ndex 

Jan - 1 .94 3 .72 452 0 81 1 8.0 0.455 
0 1 1 009.0 0.481Feb 	 1 0.77 - 1 .27 

Mar 1 5.22 2.27 8.77 302 6 1 4903.0 0.504 

Apr 2 1 .61  7.88 1 4. 77 1 1 2 6 1 9 1 03.0 0.532 

May 26.05 1 2 .94 1 9.50 32 68 21 200.0 0.528 

June 29.66 1 7.38 23.55 0 1 56 22 1 66.0 0.529 

30.83 1 9.38 25. 1 1  0 2 1 0  21 1 50.0 0.5 1 6  Ju ly  
Aug 30. 1 1 1 8.77 24.44 0 1 89 1 9255.0 0.51 2 

Sept 	 26.94 1 4.88 20.94 91 1 6088.0 0.501 

Oct 21  . 77 8.44 1 5. 1 1  1 1 6 1 6  1 2953.0 0.509 

Nov 1 5.61 2.50 9.05 278 0 9524.0 0.491 

Dec 9.94 - 1  .55 4 .22 437 0 7475.0 0.456 

Ann 20.66 8.33 1 4.50 2 1 25 745 1 5245.0 0.507 

M aximum M in imum Average Heat i ng Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiatior. 

Temp. o F  Temp. o F  Temp. o F  Base 6 5  oF Base 65 o F  Btu/fP Langleys 

Jan 48.8 28.5 38.7 8 1 4  0 7 1 5.3 1 94.0 

Feb 5 1 . 4 29.7 40.6 682 0 970.0 263. 1 

Mar 	 59.4 36. 1  47.8 1 1  1 3 1 3.2 356.2 

Apr 70.9 46.2 58.6 202 1 1  1 683.2 456.6 


May 78.9 55.3 67. 1 58 1 22 1 868.0 506.7 


June 	 85.4 63.3 0 281 1 953. 1  529.8 

J u ly 87.5 66.9 77.2 0 378 1 863.6 505.5 

Aug 86.2 65.8 76.0 0 340 1 696.6 460.2 

Sept 80.5 58.8 69.7 23 1 64 1 4 1 7.6 384.5  

Oct 7 1 .2 47.2 59.2 209 29 1 1 4 1 .3 309.6 

Nov 60. 1 36.5 48.3 500 0 839.2 227.6 

Dec 	 49.9 29.2 39.6 0 658.7 1 78.7 

Ann 	 69.2 47.0 58. 1  3825 1 34 1  1 343.3 364.4  

STATI O N  N O .  1 3723 	 LATITUDE: 3Q 0 5 '  N 
LON G ITU DE: 79 o 57'  WGreensboro, North Carolina ELEVATION :  270 meters (885.6 feet) 
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Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

M i n imum 
Dai ly 

Temp. o c 

Average 
Monthly 

Tem p. oc 

Heat i ng 
Degree Days 
Base 1 8.3 oc 

Cool ing  
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

Index 

Jan 1 0.55 - 1 . 1 1  4.72 422 0 7875.0 0.438 
Feb 1 1 .77 - 0.49 5.66 354 0 1 0703.0 0.465 
Mar 1 6. 1 1  3.00 9.55 278 6 1 4478.0 0.488 
Apr 
May 
J u ne 

22.33 
26.33 
29.77 

8. 1 6  
1 3.00 
1 7.27 

1 5.27 
1 9.66 
23.55 

1 00 
26 

0 

8 
68 

1 56 

1 8661 .0 
20522.0 
21 1 56.0 

0.51 9  
0.51 1 
0.505 

Ju ly  
Aug 
Sept 
Oct 

30.94 
30.44 
27.50 
22.44 

1 9.55 
1 9.00 
1 5.38 
8.88 

25.27 
24.72 
21  .44 
1 5.66 

0 
0 
6 

1 03 

2 1 5  
1 98 
1 00 

20 

201 5 1 .0 
1 8287.0 
1 5629.0 
1 2545.0 

0.491 
0.486 
0.485 
0.491 

Nov 1 6.72 3.22 1 0.00 250 0 921 7.0 0.472 
Dec 1 1 .05 - 0.83 5. 1 1  410  0 721 3.0 0.437 
Ann 21 .33 8.77 1 5. 05 1 952 1 4703.0 0.488 

Max imum M in imum Average Heating Cool ing Total G lobal  Total G lobal 
Daily Dai ly  Monthly Degree Days Degree Days Radiat ion Radiation 

Temp. °F  Temp. oF  Tem p.  °F Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 51 .0 30.0 40.5 760 0 693.9 1 88.2 
Feb 53.2 3 1 . 1  42.2 0 943.1  255.8 
Mar 61 .0 37.4 49.2 500 1 1  1 275.7 346.0 

Apr 72.2 46.7 59.5 1 80 14  1 644.3 446.0 

May 79.4 67.4 1 22 1 808.3 490.5 
J une 85.6 63. 1 74.4 0 281 1 864. 1 505.6 
Ju ly  87.7 67.2 77.5 0 387 1 775.6 481 .6 
Aug 86.8 66.2 76.5 0 356 161  1 .3 437. 1 

70.6 11 1 80 1377. 1 373.5Sept 8 1 .5 
Oct 72.4 48.0 60.2 1 85 36 1 1 05.4 299.8 
Nov 62. 1  37.8 50.0 450 0 812 . 1  220.3 
Dec 51 .9 30.5 41 .2 738 0 635.6 1 72.4 
Ann 70.4 47.8 59. 1 351 4  1 393 1 295.5 351 .4 

STATION NO. 1 3722 LATITUDE: 35 o 52 ' N 
LON G ITUDE: 78 ° 47' W 
ELEVATION:  1 34 meters (439.5 feet) ·Ra leigh I Durham,  North Caro l ina  
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Insolation and Temperature Data 


Maximum M i n imum Average Heating Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

J an - 7. 1 6  - 1 9.33 - 1 3.22 978 0 5298.0 0.472 
Feb - 4. 1 6  - 1 6.44 - 1 0.27 801 0 8803.0 0.528 
Mar 1 .88 - 9.61 - 3.83 687 0 1 3257.0 0.539 
Apr 1 2.66 - 0.49 6.1 1 366 0 1 6562.0 0.503 
May 1 9.50 5.38 1 2.44 1 88 6 20974.0 0.536 
J une 24.33 1 1 .00 1 7.66 67 23376.0 0.557 
Ju ly  29.05 1 4.05 21 .55 1 0  1 1 0  24782.0 0.6 1 0  
Aug 28.61 1 2.72 20.66 1 9  21 298.0 0.599 
Sept 21 .83 6.50 1 4 . 1 6  1 40 1 5372.0 0.549 
Oct 1 5.72 0.66 8.22 313  0 1 0302.0 0.522 

Nov 4. 1 1  - 7.61 - 1 .72 601 0 5757.0 0.445 

Dec - 1 4.88 - 9. 1 1 850 0 4232.0 0.434 
Ann 1 1 .94 - 1  .49 5.22 5024 270 1 4 1 68.0 0.542 

Jan 
Feb 

Maximum 
Dai ly 

Tem p. o F  

1 9. 1  
24.5 

M i n imum 
Daily 

Temp. °F  

- 2.8 
2.4 

Average 
Monthly 

Temp. o F  

8.2 
1 3.5 

Heat ing 
Degree Days 

Base 65 oF 

1 760 
1 442 

Cool ing 
Degree Days 
Base 65 °F  

0 
0 

Total G lobal 
Radiation 

Btu/ft2 

466.8 
775.7 

Total Global 
Radiation 
Langleys 

1 26.6 
210.4 

Mar 1 4.7 25. 1 1 237 0 1 1 68. 1 31 6.9 
Apr 54.8 3 1 . 1  43.0 659 0 1 459.3 395.8 
May 67. 1 41 .7 54.4 338 1 1  1 848. 1  501 .3 
J une 75.8 51 .8 63.8 1 2 1  85 2059.8 558.7 
Ju ly  84.3 57.3 70.8 1 8  1 98 2 1 83.6 592.3 

1 64 1 876.7 509.0Aug 83.5 54.9 69.2 
Sept 71 .3 43,7 252 27 1 354.5 367.4 
Oct 60.3 33.2 46.8 563 0 907.8 246.2 
Nov 39.4 1 8.3 28.9 1 082 0 507.3 1 37.6 
Dec 26.0 5.2 1 5.6 1 530 0 372.9 101 . 1  
Ann 29.3 41 .4 9043 486 1 248.4 338.6 

SOLM ET STATION NO. 2401 1 LATITU DE: 46 ° 46' N 
LON G ITUDE: 1 00 °  45' W Bismarck, North Dakota ELEVATION:  502 meters (1 646.6 feet) 
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95 

32 

457.3 
337.3 

Insolation and Temperature Data 


Maximum M in imum 

Dai ly Dai ly 


Temp. oc Temp. oc 


Jan - 9.22 - 1 9.77 

Feb - 6.33 - 1 7 .33 

Mar 0.83 - 9.49 

Apr 1 1 .44 - 0.05 

May 1 9.33 5.72 

June 24.38 1 1 .88 

Ju ly 28.22 1 4.77 

Aug 27.55 1 3.77 

Sept 20.88 7.88 

Oct 1 4.66 1 .94 

Nov 2.88 - 6.66 

Dec - 5.61  - 1 5.49 

Ann 1 0.77 - 1  .05 

Maximum M in imum 
Daily Daily 

Temp. oF Temp. oF 

Average Heating Cool ing Total Global G lobal Kr 
Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

- 1  4.49 1 0 1 7  0 4709.0 0.423 
- 1 1  .83 844 0 8009.0 0.482 

- 4.33 702 0 1 2460.0 0.508 
5.72 378 0 1 6748.0 0.51 0 

1 2.55 1 85 6 20822.0 0.532 
1 8 . 1 6  53 48 22629.0 0.539 
2 1  .50 7 1 05 24059.0 0.592 
20.66 1 8  90 2071 5.0 0.583 
1 4.38 1 30 1 1  1 4796.0 0.529 

8.33 31 0 0 991 7.0 0.504 
- 1  .88 606 0 51 90.0 0.403 

- 1 0.55 895 0 3828.0 0.396 
4.88 5 1 50 262 1 3657.0 0.523 

Average Heating Coo l ing Total G lobal Total G lobal 
Monthly 

Temp. oF  
Degree Days 
Base 65 oF 

Degree Days 
Base 65 °F 

Radiation 
Btu/fP 

Radiation 
Langleys 

Jan 1 5.4 - 3.6 1 831 0 4 1 4.9 1 1 2.5  
Feb 20.6 0.8 1 0.7  1 5 1 9  0 705.7 1 91 .4  
Mar 33.5 1 4 .9 24.2 1 264 0 1 097.9 297.8  
Apr 52.6 31 .9 42.3 680 0 1 475.7 400.3 
May 66.8 42.3 54.6 1 834.7 1 1  497. 7  
June 75.9 53.4 64.7 1 993.9 86 540.9 
Ju ly  82.8 58.6 70.7 1 3  1 89 21 1 9.9 575.0 
Aug 
 81 .6  56.8 69.2 1 62 1 825.3 495.1 
Sept 69.6 46.2 57.9 234 20 1 303.7 353.6 

Oct 58.4 35.5 47.0 558 0 873.8 237.0 

Nov 37.2 20.0 28.6 1 091 0 1 24.0 
Dec 2 1 .9 4 . 1  1 3.0 1 61 1 0 91 .5 
Ann 5 1 .4 30. 1 40.8 9270 472 1 203.4 326.4 

LATITUD E: 46 ° 54 ' N STATION NO. 1 49 1 4  

LO NGITUDE: 96 ° 48 ' W 
ELEVATION:  274 meters (898.7  feet) Fargo, North Dakota 
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33 

76 

Insolation and Temperature Data 

M ax i m u m  Min imum Average Heating Cool ing Total Global G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 NO  0.0" NO  - 1 3.38 983 0 4355.0 0.423 
Feb 0.0 NO  0.0 NO  - 1 0.66 81 2 0 7444.0 0.472 
M a r  0.0 NO 0.0 NO - 4.66 7 12  0 1 1852.0 0.497 
Apr 0.0 N O  0.0 NO  5.05 398 0 1 6576.0 0.51 2 
May 0.0 N O  0.0 NO  1 1 .55 21 3 3 20955.0 0.538 

0.0 NO  0.0 NO  1 6.66 
 83 
 2241 2.0 
 0.535
June 

0.0 NO 0.0 NO 20.44 1 5  80 23805.0 0.588 

0.0 NO  0.0 NO  1 9.55 
 38 
 20433.0 
 0.581


July 

Aug 


0.0 NO  0.0 N O  1 3.44 1 58 1 2  1 4493.0 0.530 
Sept 

0.0 NO  0.0 N O  7.83 325 0 9642.0 0.51 1 
Oct 


Nov 0.0 NO  0.0 N O  - 2.27 618 0 4976.0 0.4 14  
Dec 0.0 NO  0.0 N O  - 9.61 866 0 3518.0 0.398 
Ann 0.0 NO  0.0 NO  4.50 5226 205 1 3372.0 0.523 

Maximum Min imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. °F Base 65 oF Base 65 oF Btu/ft2 Langleys 
Jan 
 0.0 N O  0.0 N O  
 1 769 
 0 383.7 1 04.1 

Feb 0.0 NO  0.0 NO  1 2.8 1 462 0 655.9 1 77.9 
Mar 0.0 NO  0.0 NO  23.6 1 282 0 1 044.3 283.3 
Apr 
May 
June 

0.0 N O  
0.0 N O  
0.0 NO  

0.0 NO  
0.0 NO  
0.0 N O  

4 1 . 1  
52.8 
62.0 

7 16  
383 
1 49 

0 
5 

59 

1 460.6 
1 846.4 
1 974.8 

396.2 
500.8 
535.7 

.Ju ly 
Aug 
Sept 
Oct 

0.0 N O  
0.0 N O  
0.0 N O  
0.0 NO  

0.0 NO  
0.0 NO  
0.0 N O  
0.0 NO  

68.8 
67.2 
56.2 
46. 1  

27 
68 

284 
585 

1 44 
1 37 
22 
0 

2097.6 
1 800.4 
1 277.0 
849.6 

569.0 
488.4 
346.4 
230.5 

Nov 0.0 N O  0.0 N O  27.9 1 1 1 2 0 438.5 1 1 8.9 
Dec 0.0 NO  0.0 NO  1 4.7  1 559 0 310.0 84. 1  
Ann 0.0 N O  0.0 NO  40. 1  9407 369 1 1 78.3 31 9.6 

STATION N O. 2401 3 L TITUDE: 48 ° 16 '  N 
LONGITUDE: 10 1  o 1 7 '  W

M i not , N orth Dakota ELEVATION: 522 meters (1 71 2.2 feet) 
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33.9 

45.4 
59.3 

59.3 

- 5.44 
4.33 

·37.7 

59.3 

9.77 3457 

1 4  

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. o c 

J·an 1 .05 
Feb 2.22 
Mar 7.44 
Apr 
May 
June 

1 5. 1 6  
21 .00 
26.33 

Ju ly 
Aug 
Sept 
Oct 

28. 1 1  
27.38 
23.72 
1 7.61 

Nov 9.22 
Dec 2.50 

Min imum 

Daily 


Temp. oc 


- 7.44 
- 6.99 
- 2.83 

3. 1 6  
8.61 

1 3.94 
1 6.00 
1 5. 1 6  
1 1 .50 
6.00 
0.38 

Ave rag€ 

Monthly 


Temp. oc 


- 3. 1 6  

- 2.38 


2.33 
9 . 16  

1 4.83 
20. 1 6  
22.05 
21 .27 
1 7.61 
1 1 .83 
4.83 

Heating 
Degree Days 
Base 1 8.3 oc 

666 
580 
496 
275 
1 28 
1 8  
5 
8 

56 
205 
405 

Cool ing 
Degree Days 
Base 1 8.3 oc 

0 
0 
0 
0 

20 
73 

1 20 
100 
34 
3 
0 

Total G lobal 
Radiation 

kJ/m2 

4860.0 

737 1 .0 


10942.0 

1 5401 .0 

1 8928.0 

20872.0 

20279.0 

181 1 0.0 

1 4434.0 

10300.0 

5728.0 


Global Kr 

Cloudiness 


I ndex 


0.327 
0.366 
0.399 
0.444 
0.475 
0.497 
0.495 
0.492 
0.475 
0.449 
0.347 

- 1 .44 6 13  0 4008.0 0.300 

352 1 2603.0 0.444
Ann 1 5. 1 6  


Maximum Min imum Average Heat ing Cool i ng Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF  Temp. o F Temp. - oF  Base 65 oF Base 65 °F Btulft2 Langleys 

428.2 1 1 6.2 
Jan 
 18.6 26.3 1 199 0 

0 649.5 1 76.2 
Feb 
 1 9.4 27.7 1044 
36.0 

0 964. 1 261 .5 
Mar 
 26.9 36.2 893 

0 1357.0 368.1 
Apr 
 48.5 495 


230 36 1667.8 452.4
May 
 47.5 
 58.7
69.8 

32 131 1839. 1 498.9
June 79.4 57. 1 68.3 

9 216  1786.9 484.7
July 


Aug 

82.6 60.8 7 1 . 7  

81 .3 
 1 80 1 595.7 432;8
70.3 


61  1 27 1 .8 345.0
63.7 1 01 
Sept 74.7 52.7 

369 5 907.6 246.2
Oct 63.7 42.8 53.3 


Nov 48.6 32.7 40.7 729 0 504.7 1 36.9 

Dec 36.5 22.2 29.4 1 103 0 353.2 95.8 

Ann 
 39.8 
 49.6 6223 634 1 1 1 0.5 301 .2 


STATION NO. 1 4895 LATITUDE: 40 ° 55' N 
LONGITUDE: 81 o 26' W 
ELEVATION: 377 meters (1236.6 feet) Akron I Canton, Ohio 

1 67 



493 

39.7 

74.4 

45 

443.3 
355.8 


Insolation a nd Temperature Data 

Max imum M in imum Average Heating Cool ing Total Global G lobal Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. o c Temp. oc Temp. oc Base 18.3  oc Base 1 8.3 oc kJ/m2 Index 

Jan 4.27 - 5.33 - 0.49 583 0 5680.0 0.355 
Feb 
 5.94 - - .55 0.72 
 0 8380.0 0.395 

Mar 1 1 .00 - 0.22 5.38 401 0 1 1659.0 0.4 12  

Apr 1 8.33 5.94 12 . 16  1 89 4 1 5872.0 0.451 

May 
 23.55 
 1 1 .05 1 7.33 76 
 1 8980.0 
 0.475 

June 28.44 1 6. 1  1 22.27 5 
July 
Aug 
Sept 
Oct 

30.27 
29.88 
26.50 
20.27 

1 8. 1  1 
1 7.22 
1 3.27 
7.22 

24.22 
23.55 
1 9.88 
1 3.77 

0 
0 

24 
1 50 

Nov 1 1 .77 1 .27 6.55 353 
Dec 5.55 - 3.72 0.94 538 
Ann 1 8.00 6.38 1 2.22 281 6  

Max imum 
Dai ly 

Temp. o F  

M in imum 
Dai ly 

Temp. oF 

Average 
Monthly 

Temp. o F 

Heating 
Degree Days 
Base 65 oF 

1 23 
1 82 
1 63 
71 
9 
0 
0 

600 


Cool ing 

Degree Days 

Base 65 oF 


20849.0 

20098.0 

1 8549.0 

1 4885.0 

1 1 233.0 

6679.0 

4908.0 


13 148.0 


Total G lobal 

Radiation 


Btu/fF 


0.496 
0.490 
0.499 
0.479 
0.470 
0.379 
0.338 
0.453 

Total G lobal 

Rad iation 

Langleys 


Jan 
 22.4 3 1 . 1  1 049 
 0 500.5 1 35.8 

Feb 42.7 23.8 33.3 887 0 738.4 200.3 
Mar 51 .8 3 1 .6 41 .7  722 0 1 027.3 278.7 
Apr 65.0 42.7 53.9 340 7 1 398.5 379.4 

May 
 51 .9  63.2 1 37 81 1 672.4 
 453.6 

June 
 83.2 61 .0 72. 1  9 221 1 837.1 
 498.3 

Ju ly 
 86.5 64.6 75.6 0 328 1 770.9 480.4 

Aug " 
 85.8 63.0 74.4 0 293 1 634.4 

Sept 
 79.7 55.9 67.8 43 1 28 1 31 1 .6 


68.5 45.0 56.8 270 1 6  989.8 268.5
Oct 

Nov 53.2 34.3 43.8 635 0 588.5 1 59.6 
Dec 42.0 25.3 33.7 968 0 432.5 1 1 7.3 
Ann 64.4 43.5 54.0 5069 1 080 1 1 58.5 31 4 .3 

STATION NO. 9381 4 LATITUDE: 39 ° 4 '  N 
LONGITUDE: 84 o 40 ' WCincin nat i  (Covi ngton,  KY), Ohio ELEVATION: 271 meters (888.9 feet) 

168 
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5.33 

71.4 

49.7 

95 

597 

94 
353 

Insolation and Temperature Data 


Maximum M inimum 

Daily Dai ly 


Temp. oc Temp. oc 


Jan 0.77 - 6.49 
Feb 1 .66 - 6.22 
Mar 6.72 - 2. 16  
Apr 1 4.44 3.61 
May 20.22 8.94 
June . 25.66 1 4. 1 6  
July 27.55 1 6.22 
Aug 


Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 18.3 oc 

Cool ing 
Degree Days 
Base 18.3 oc 

- 2.83 656 0 
- 2.27 577 0 

2.27 497 0 
9.05 278 0 

1 4.61 1 35 20 
1 9.94 22 70 
21 .88 5 1 1 5  

Total G lobal 
Radiat ion 

kJ/m2 

4408.0 
6822.0 

10467.0 
1 531 5.0 
1 9079.0 
20919.0 
20745.0 
1 7961 .0 

Global Kr 

Cloudiness 


I ndex 


0.303 
0.343 
0.384 
0.443 
0.479 
0.498 
0.507 
0.48926.88 1 5.33 21 . 1 1  9 


1 4067.0 0.466
23.44 1 1 .94 1 7.72 52 34
Sept 

1 7.55 6.61 1 2. 1 1  1 96 3 9839.0 0.434
Oct 


390 0 5290.0 0.326
Nov 9.33 1 .33 

0 3608.0 0.276
Dec 2.44 - 4.38 - 0.94 


1 2377.0 0.439
Ann 14.72 4.88 9.83 341 8  340 


Maximum Min imum Average Heating Cool ing Total G lobal Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Langleys 

20.3 26.9 1 1 81 0 388.4 1 05.4 

20.8 27.9 1039 0 601 . 1  1 63. 1 


Jan 

Feb 35.0 

Mar 44. 1 28. 1 36. 1  895 0 922.3 250.2 
Apr 58.0 38.5 48.3 500 0 1 349.5 366.0 
May 68.4 48. 1 58.3 243 36 1 681 . 1  456.0 
June 78.2 57.5 67.9 40 f26 1843.3 500.0 

9 207 1 827.9 495.8 

1 6  1 71 1 582.6 429.3


July 8 1 .6 6 1 .2 

80.4 59.6 70.0
Aug 


61 1 239.5 336.2 
74.2 53 .5 63.9
Sept 

Oct 


702 

5 867.0 235.2 

0 466.1 1 26.4 


63.6 43.9 53.8 

Nov 48.8 34.4 4 1 .6 


24. 1  30.3 1075 0 31 7.9 86.2
Dec 36.4 

61 52 6 12  1090.6 295.8
Ann 58.5 40.8 


STATION NO. 14820 LATITUDE: 41 o 24' N 
LONGITUDE: 81 o 51 ' W 
ELEVATION:  245 meters (803.6 feet) Cleveland, Ohio 
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49.3 

49.3 

799 

1 75 

97 

45 

Insolation and Temperature Data 

Max imum M in imum Average 
Dai ly Dai ly Monthly 

Temp. oc Temp. oc Temp. oc 

Jan 2.44 - 6.44 - 1 .99 
Feb 4.00 - 5.88 - 0.94 
Mar 9.61 - 1 .61 4.00 
Apr 1 7. 1 1 4. 1 6  1 0.66 
May 22.72 9.61 1 6. 1 6  
June 


Heating 

Degree Days 

Base 1 8.3 oc 


630 

540 

444 

232 

97 


27.72 1 4.94 21 .33 7 


Cool ing 

Degree Days 

Base 1 8.3 oc 


0 
0 
0 
0 

30 

Total G lobal 
Radiat ion 

kJ/m2 

521 2.0 
7681 .0 

1 1 1  1 7.0 
1 5354.0 
18691 .0 
20572.0 

G lobal Kr 

Cloud iness 


Index 


0.338 
0.371 
0.399 
0.439 
0.468 
0.490 

Ju ly 29.33 1 6.88 23. 1 1 0 1 48 1 9916.0 0.486 

Aug 28.72 1 5.61 22. 1 6  4 123 18619.0 0.504 


1 4545.0 0.473
25.33 1 1 .50 1 8.44 42
Sept 

1 9. 1 1  5.55 1 2.33 1 90 4 10726.0 0.458
Oct 


Nov 1 0.50 0.22 5.38 388 
Dec 3.72 - 5. 16  - 0.72 590 
Ann 16.72 4.94 1 0.83 3 167 

Maximum Min imum Average Heating 
Daily Dai ly Monthly Degree Days 

Tem p. °F Temp. °F Temp. oF Base 65 oF 
Jan 36.4 20.4 28.4 1 1 34 
Feb 39.2 2 1 .4 30.3 972 

0 
0 

449 

Cool ing 

Degree Days 

Base 65 oF 


0 

0 


61 03.0 
4394.0 

1 2744.0 

Total G lobal 

Radiation 


Btu/ft2 


459.3 
676.8 

0.358 
0.31 5 
0.444 

Total G lobal 
Radiation 
Langleys 

1 24.6 
1 83.6 

29.1 
 39;2 
 979.6
0 
 265.7
Mar 

5 1 .2 4 18  0 
 1 352.9 
 367.0
62.8 39.5
Apr 

61 . 1  
72.9 
 54 1 646.9 446.7
May 


1 812.7 491 .7 
70.4 1 3  1 75 
81 .9 58.9
June 

Ju ly  
Aug 
Sept 
Oct 

84.8 
83.7 
77.6 
66.4 

62.4 
60. 1  
52.7 
42.0 

73.6 
7 1 .9 
65.2 
54.2 

0 
7 

76 
342 

266 
221 
81 
7 

1 754.9 
1 640.6 
1 28 1 .6 
945.1 

476.0 
445.0 
347.6 
256.4 

Nov 50.9 32.4 41 .7 698 0 537.8 1 45.9 
Dec 38.7 22.7 30.7 1062 0 387.2 1 05.0 
Ann 62.1 40.9 51 .5 5701 808 1 122.9 304.6 

STATI O N  N O .  1 4821 LATITUDE: 40 ° 0' N 
LONGITUDE: 82 ° 53 ' W

Col u m bus,  Ohio ELEVATION: 254 meters (833. 1 feet) 
1 70 
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35 
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Insolation and Temperature, Data 

Maximum M in imum Average Heating Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. o c Temp. oc Temp. 6C Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 2. 1 1  - 6.44 - 2. 1 6  635 0 5552.0 0.359 
Feb 3.66 - 5.49 - 0.88 538 0 8232.0 0.397 
Mar 8.94 - 1 . 1 6  3.88 0 1 1 637.0 0.4 1 7  
Apr 1 6.50 5.00 1 0.77 229 2 1 5924.0 0.455 
May 22.22 1 0.66 1 6.44 92 33 1 9286.0 0.483 
J une 27.55 1 6. 1 1 2 1 .83 7 1 1 2 21 264.0 0.506 
July 29.27 1 .00 23.66 0 1 65 20537.0 0.501 
Aug 28.55 1 7.00 22.77 3 1 4 1  1 8675.0 0.505 
Sept 
 25.00 1 3.05 1 9.05 56 1 4958.0 0.486 
Oct 
Nov 
Dec 
Ann 

1 8.88 
1 0.05 
3.50 

1 6.38 

7 . 16  
0.77 

- 4.77 
5.83 

1 3.05 
5.44 

- 0.61 
1 1  . 1  1 

1 70 
386 
587 

3 1 33 

7 
0 
0 

520 

1 0996.0 
6402.0 
4625.0 

1 3 1 74.0 

0.468 
0.374 
0.330 
0.458 

Jan 
Feb 
Mar 

Maximum 
Daily 

Temp. o F 

35.8 
38.6 
48.1 

Minimum 
Dai ly 

Temp. o F 

20.4 
22.1 
29.9 

Average 
Monthly 

Temp. o F 
28. 1 
30.4 
39.0 

Heating 
Degree Days 

Base 65 oF 

1 1 43 
968 
805 

Cool ing 
Degree Days 
Base 65 °F 

0 
0 
0 

Total Global 
Rad iation 

Btu/ft2 

489.2 
725.4 

1 025.4 

Total G lobal 
Radiation 
Langleys 

1 32.7 
1 96.8 
278.1  

Apr 
 61 .7 4 1 .0 5 1 .4 412 4 1 403. 1 380.6 
72.0 5 1 .2 6 1 .6 1 66 1 699.4 461 .0 May 


June 81 .6 6 1 .0 7 1 .3 1 3  202 1 873.7 508.2 
Ju ly 84.7 64.4 74.6 0 297 1 809.6 490.9 
Aug 83.4 62.6 73.0 5 254 1 645.5 446.4 
Sept 
 77.0 55.5 66.3 63 1 0 1  1 3 1 8.0 357.5 

66.0 55.5 306 1 3  968.9 262.8Oct 

Nov 
Dec 
Ann 

50.1 
38.3 
61 .5 

33.4 
23.4 
42.5 

4 1 .8 
30.9 
52.0 

695 
1 057 
5639 

0 
0 

936 

564.1  
407.5 

1 1 60.8 

1 53.0 
1 1 0.5 
3 1 4.9 

LATITUDE: 39 ° 54 ' N 
LONGITUDE: 84 o 1 3 '  W 
ELEVATION: 306 meters (1 003.7 feet) 

STATION NO. 9381 5  

Dayton,  Ohio 
1 71 
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Insolation and Temperature Data 


Maximum Minimum Average Heating Cool ing 
Daily Daily Monthly Degree Days Degree Days 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc 

Jan 0.22 - 8.22 - 3.99 692 0 
Feb 1 .77 - 7.27 - 2.72 589 0 
Mar 7.22 - 2.99 2. 1 1  502 0 
Apr 1 5.27 2 .88 9.1  1 276 0 
May 21 .38 ··8.38 1 4.88 1 27 20 
June 26.94 1 4.00 20.50 1 7  82 
Ju ly 28.77 1 6.00 22.38 2 1 28 
Aug · 28.00 1 5.05 2 1 . 55 1 0  1 1 0 

Total Global Global Kr 
Radiation Cloudiness 

kJ/m2 Index 

4935.0 0.342 
7722.0 0.391 


1 1 31 1 .0 0.4 1 7  

1 5707.0 0.455 

1 9485.0 0.490 

21316.0 0.507 

20986.0 0.513  

1 8340.0 0.500 

1 4477.0 0.480Sept 
 24.27 1 1 .00 1 7.66 35 
1 0340.0 0.458 


5648.0 0.351 

4033.0 0.31 2  


1 2858.0 0.457 

Total G lobal Total G lobal 

Radiation Radiation 


Btu/ft2 Lang leys 


434.8 1 1 8.0 
680.4 1 84.6 
996.7 270.3 

Oct 
Nov 
Dec 
Ann 

1 8.22 
8.88 
1 .88 

1 5.22 

5. 1 1  
- 0.49 
- 6.38 

3.94 

1 1 .66 
4.22 

_;_ 2.22 
9.61 

2 1 0  
423 
637 

3545 

3 
0 
0 

380 

Jan 
Feb 
Mar 

Maximum 
Daily 

Temp. °F 

32.4 
35.2 
45.0 

Min imum 
Dai l y  

Temp. oF 

1 7:2 
1 8.9 
26.6 

Average 
Month ly 

Temp. °F 

24.8 
27.1 
35.8 

Heating 
Degree Days 

Base 65 oF 

1 246 
1 060 

904 

Cool ing 
Degree Days 
Base 65 o F  

0 
0 
0 

Apr 
 37.2 48.4 497 0 1 384.0 375.4 
May 70.5 47.1 58.8 229 36 
June 80.5 57.2 68.9 31 1 48 
July 83.8 60.8 7.2.3 4 230 
Aug 82.4 59. 1  70.8 1 8  1 98 
Sept 75.7 51 .8 63.8 99 63 
Oct 64.8 41 .2 53.0 378 5 
Nov 48.0 31 . 1  39.6 761 0 
Dec 35.4 20.5 28.0 1 1 47 0 
Ann 59.4 39. 1 49.3 6381 684 

STATION NO. 94830 

Toledo, Ohio · 

1 7 1 6.9 
1 878.2 
1 849.2 
1 61 6.0 
1 275.6 

91 1 . 1 
497.7 
355.4 

1 1 33.0 

465.7 
509.5 
501 .6 
438.3 
346.0 
247. 1  
1 35.0 
96.4 

307.3 

LATITUDE: 41 o 36' N 
LONGITUDE: 83 o 48' W 
ELEVATION: 21 1 meters (692.1 feet) 

1 72 



34.7 
44.3 

73.9 

47.9 

7.94 

55.7 

49 

Insolation and Temp.erature Data 


Maximum M in imum Average Heati ng Cool ing Total G lobal Global Rr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.55 - 7.61 - 3.49 676 0 4370.0 0.299 
Feb 1 .50 - 7.38 - 2.94 595 0 6656.0 0.334 
Mar 6.83 - 3. 1 6  1 .83 51 1 0 1 0 1 02.0 0.370 
Apr 1 4.66 2.72 8.72 288 0 1 4507.0 0.4 1 9  
May 20.50 1 4.22 1 43 1 6  1 7999.0 0.452 
June 
Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

25.72 
27.66 
26.88 
23.27 
1 7. 1 6  

8.83 
2.00 

1 4.66 

1 3. 1 6  
1 5.33 
1 4.44 
1 0.77 

5.66 
0.33 

,- 5.55 
3.88 

1 9.44 
21  .50 
20.66 
1 7.05 
1 1 .44 

4.61 
- 1  .77 

9.27 

23 
5 

1 2  
65 

2 1 3  
41  1 
623 

3570 

56 
1 02 

85 
27 

0 
0 
0 

287 

1 9964.0 
1 9677.0 
1 7095.0 
1 3549.0 

9662.0 
5181 .0 
3578.0 

1 1 862.0 

0.475 
0.481 
0.465 
0.448 
0.425 
0.3 1 8  
0.272 
0.420 

Maximum 
Daily 

Temp. oF  

Minimum 
Daily 

Temp. oF 

Average 
Monthly 

Temp. oF 

Heati ng 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 oF 

Total G lobal 
Radiation 

Btu/fF 

Total G lobal 
Radi ation 
Langleys 

Jan 33.0 1 8.3 25.7 1 21 7  0 385.1  1 04.4 
1 8.7  26.7 1 071  0 586.5Feb 1 59.1  
26.3 35.3 920 0 890.1 241 .4 Mar 

Apr 58.4 36.9 47.7 518  0 1 278.3 346.7 

May 68.9 46.3 57.6 257 29 1 586.0 430.2 

June 78.3 67.0 41 1 01 1 759. 1  477.2 
Ju ly  81 .8 59.6 70.7 9 1 84 1 733.8 470.3 

Aug 80.4 58.0 69.2 22 1 53 1 506.3 408.6 


51 .4 62.7 1 1 7  1 1 93.9 323.8Sept 
Oct 62.9 42.2 52.6 383 0 851 .4 230.9 
Nov 32.6 40.3 740 0 456.5 1 23.8 

22.0 28.8 1 1 21  0 3 1 5.3 35.6 85.5Dec 
Ann 58.4 39.0 48.7  6426 51 7 1 045.2 283.5 

LATITUDE: 41 o 1 6 '  N STATION NO. 1 4852 
LONGITUDE: 80 ° 40' W 
ELEVATION: 361 meters (1 1 84 .1  feet) You ngstown , Ohio 

1 73 



37 

353 

774 

Insolation and Temperature Data 


Total G lobal G lobal Kr 
Radiation Cloudiness 

kJ/m2 Index 

9089.0 0.498 

1 1 973.0 0.51 5 

1 5890.0 0.532 

1 9581 .0 0.543 

21 768.0 0.542 

2433 1 .0 0.581 

241 55.0 0.589 

22134.0 0.587 

1 7638.0 0.545 


Maximum 
Dai ly 

Temp. oc 

Jan 8.66 
Feb 1 1 .44 
Mar 1 5.44 
Apr 22.00 
May 25.94 
June 30.55 
Ju ly 33.66 
Aug 33.61 
Sept 29.27 

M in imum 

Daily 


Temp. oc 


- 3.33 

- 1 . 1 1 


2.50 
9.50 

1 4.38 
1 9.22 
21 .33 
20.88 
1 6.27 

Average 

Monthly 


Temp. oc 


2.66 
5. 1 6  
9.00 

1 5.77 
20. 1 6  
24.88 
27.50 
27.27 
22.77 

Heat ing 

Degree Days 

Base 1 8.3  oc 


485 
368 
295 
100 
20 
0 
0 
0 
6 

Cool ing 
Degree Days 
Base 18.3 oc 

0 
0 
6 

23 
76 

1 96 
284 
277 
1 40 

23.44 1 0.33 1 6.88 82 
 1 3989.0 0.543
Oct 

1 0225.0 0.51 6 

8233.0 0.490 


1 6584.0 0.548 


Total G lobal Total G lobal 

Radiation Radiation 


Btu/ft2 Langleys 


800.9 21 7.2 

1 055.0 286.2 

1 400.1 379.8 

1 725.4 468.0 

1 91 8. 1  520.3 


Nov 
Dec 
Ann 

Jan 
Feb 
Mar 
Apr 
May 

1 6.05 
1 0.38 
21 .72 

Maximum 

Daily 


Temp. oF  

47.6 
52.6 
59.8 
7 1 .6 
78.7 

3.00 

- 1 .55 


9.27 

M in imum 

Dai ly 


Temp. °F 


26.0 
30.0 
36.5 
49. 1 
57.9 

9.55 
4.44 

1 5.50 

Average 

Monthly 


Temp. oF 


36.8 
4 1 .3 
48.2 
60.4 
68.3 

263 

430 


2052 


Heat ing 

Degree Days 

Base 65 oF 


873 

662 

531 

1 80 

36 


0 
0 

1 042 

Cool ing 

Degree Days 

Base 65 °F 


0 
0 

1 1  
41  

1 37 
87.0 66.6 76.8 0
June 
 2143.9 
 581 .5 

92.6 70.4 81 .5 0
July 
 51 1 
 2128.4 577.3 

92.5 69.6 81 . 1  0 499
Aug 
 1 950.3 529.0 

84.7 6 1 .3 73.0 1 1  252 1 554.2 
Sept 
 421 .6 

74.2 50.6 62.4 1 48 67 1 232.6 
Oct 
 334.4 


Nov 60.9 37.4 49.2 473 0 901 .0 244.4 

50.7 29.2 40.0 
 0
Dec 
 725.4 1 96.8 

7 1 . 1  48.7 
 59.9 3694 1 876 
Ann 
 1 46 1 .3 396.4 


STATION NO .  13967 LATITUDE: 35 o 24 ' N 
LONGITUDE: 9] 0 36' W

Oklahoma City, Okl ahoma ELEVATION: 397 meters (1302.2 feet) 

1 74 



59.7 

49.4 

97 

43 

Insolation and Tem perature Data 

Maximum Min imum Average Heating Cool ing Total G lobal G lobal Rr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 8.33 - 3.27 2.55 488 0 8304.0 0.468 
Feb 1 1 .22 - 0.99 5 .1 1 370 0 1 1 1 0 1 .0 0.486 
Mar 1 5.38 2.72 9.05 293 5 1 4816.0 0.502 

27 18189.0 0.507
Apr 22. 1  1 9.83 1 6.00 

26.22 1 4.66 20.44 1 5  80 20680.0 0.5 15  
May 


June 
 30.72 1 9.61 25. 1 6  0 205 22932.0 0.547 

July 33.77 21 .88 27.83 0 294 23044.0 0.562 

Aug 33.72 21 . 1 1  27.44 0 282 21 1 70.0 0.563 

Sept 29.33 1 6.50 22.94 5 143 1 6714.0 0.521 


23.88 1 0.44 1 7. 1 6  79 
 1 3208.0 0.520 
Oct 

Nov 
Dec 
Ann 

1 6.00 
1 0.05 
21 .72 

3.33 
- 1 :38 

9.55 

9.66 
4.33 

1 5.66 

260 
433 

2044 

0 
0 

1082 

9390.0 
7482.0 

1 5586.0 

0.485 
0.459 
0.51 9  

Jan 
Feb 

Maximum 
Daily 

Temp. oF 

47.0 
52.2 

M i n imum 
Daily 

Temp. oF 
26. 1 
30.2 

Average 
Monthly 

Temp. oF 
36.6 
4 1 .2 

Heating 
Degree Days 

Base 65 oF 

878 
666 

Cooling 
Degree Days 
Base 65 oF 

0 
0 

Total Global 
Radiation 

Btu/ff2 

731 .7  
978.2 

Total G lobal 
Radiation 
Langleys 

1 98.5 
265.3 

527 9 1 305,5 354. 1  
Mar 
 36.9 48.3 

49.7 60.8 1 75 
 49 1 602.7 434.7
Apr 
 71 .8 


27 144 1822.2 494.3
May 79.2 58.4 68.8 

77.3 0 369 2020.6 548 . 1  
June 87.3 67.3 


Ju ly 92.8 71 .4 82 . 1  0 529 2030.5 550.8 
Aug 92.7 70.0 8 1 . 4  0 508 1865.4 506.0 
Sept 84.8 61 .7 73.3 9 257 1472.7 399.5 
Oct 75.0 50.8 62.9 142 77 1 163.8 31 5.7 
Nov 60.8 38.0 
 468 0 827.4 224.4 

779 0 659.3 1 78.8 Dec 50. 1 29.5 39.8 

Ann 7 1 . 1  49.2 60.2 3679 1 948 1 373.3 372.5 

STATION NO. 13968 LATITUDE: 36 ° 1 2 '  N 
LONGITUDE: 95 o 54' W 
ELEVATION: 206 meters (675.7 feet) Tulsa,  Oklahoma 

1 75 




44.4 

332 
355 

554 

I nsolation and Temperature Data 

Maximum Min imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

0 3572.0 0.308Jan 8.05 1 .44 4.77 420 
0 6189.0 0.363
Feb 10.33 2.55 6.44 


Mar 1 1 . 1 6  2.61 6.88 
 0 9827.0 0.394 

0 1 4223.0 0.430
Apr 1 3.1 1 4.44 8.77 286 


218 0 18252.0 0.4651 5.72 6.83 1 1 .27 May 

June 
 14 1  0 18450.0 0.4401 7.66 9.50 1 3.61 

90 4 1 9820.0 0.4871 9.83 1 1 .22 1 5.55 
2 1 7010.0 0.47720. 1 6  1 1 .22 1 5.72 83

July 

Aug 


0 1 3427.0 0.4751 9.77 9.50 1 4.66 1 1 1  
0 8093.0 0.40316. 1 1  6.94 1 1 .55 2 10

Sept 

Oct 


0 4395.0 0.3301 1 .88 4.22 8.05 308Nov 

0 2958.0 0.2929.22 2.72 6.00 382Dec 

7 1 1351 .0 . 0.430 14 .44 6.1 1 1 0.27 2941 Ann 


Maximum Min imum Average Heat ing Cool ing Total Global Total Global 
Daily Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. o F  Temp. oF Temp. oF Base 65 oF Base 65 °F  Btu/ft2 Langleys 

Jan 46.5 34.6 40.6 756 0 3 14.7 85.4 
545.3 1 47.9 Feb 50.6 36.6 43.6 598 0 

639 0 865.9 234.9 

515  0 1 253.2 339.9 


Mar 52.1 36.7 

Apr 55.6 40.0 47.8 


392 0 1 608.3 436.260.3 44.3 52.3May 

0 1625.7 441 .0 63.8 49. 1  56.5 254J u n e  

1 62 7 1 746.4 473.767.7 52.2 60.0 
1 49 4 1 498.8 406.668.3 52.2 60.3 

67.6 49. 1  58.4 200 0 1 1 83.1 320.9 


J u l y  
Aug 

Sept 


52.8 378 0 71 3.1 1 93.4 
6 1 .0 44.5
Oct 

0 387.3 1 05.0 
Nov 53.4 39.6 46.5 

0 260.6 70.7 
Dec 48.6 36.9 42.8 688 


5294 13  1000.2 271 .3 Ann 58.0 43.0 50.5 

STATI ON NO. 94224 LATITUDE.: 46 o 9' N 
LONGITUDE: 1 23 °  53' W

Astoria ,  Oregon ELEVATION : 7 meters (23.0 feet) 

1 76 
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Insolation and Temperature Data 

Maximum Min imum Average Heating Cool ing Total Global G lobal RT 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 .88 - 9.44 - 3.77 685 0 556 1 .0 0.422 
Feb 5.27 - 6.44 - 0.55 528 0 8988.0 0.484 
Mar 8.83 - 4.33 2.27 497 0 1 3472.0 0.5 1 4  

3.22 

6.77 346 0 1 8710.0 0.552
Apr 1 4.50 


223 2 23293.0 0.589
1 1 .22 
19 . 16 
May 

June 
 25872.0 0.6 16  
23.27 6;72 1 5.00 1 1 3  


27918.0 0;683
1 0.61 20.22 16 
July 29.77 

23636.0 0.652
56
28.55 9:33 1 8.94 
Aug 


1 2  1 8386.0 0.627
4. 1 1 4.94 1 4.55 1 25 
Sept 

1,7.00 0.00 8.50 305 0 1 1 832.0 0.550
Oct 


- 4.27 2 . 1 1 486 0 6736.0 0.452
Nov 8.44 

3.05 -:- 7.Q1 - 2.27 Q38 0 4886.0 0.417  
Dec 

7.77 4006 1 60 1 5774.0 0.576
Ann 1 5.33 0.1 6  


Maximum Min imum Average Heating Cool ing Total G lobal Total Global 
Dai ly Dal ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 °F Base 65 oF Btu/fF Langleys 

1 233 0 490.0 1 32.9 Jan 35.4 1 5.0 25.2 
3 1 .0 950 0 792.0 2 14.8 Feb 4 1 .5 20.4 

47.9 24.2 36. 1 895 0 1 187. 1  322.0 
30.258. 1 44.2 623 0 1 648.6 447.2 

66.5 37.8 52.2 401 4 2052.4 556.7 
73.9 44. 1 59.0 203 23 2279.7 6 18.4 
85.6 5 1 . 1  68.4 29 1 35 2460.0 667.3 
83.4 48.8 66. 1 67 10 1  2082.7 564.9 
75.4 40.9 58.2 225 22 1 620. 1 439.4 

. 62.6 32.0 47.3 549 0 1 042.6 282.8 
47.2 24.3 35.8 875 0 593.5 1 6 1 .0 
37.5 1 8.3 27.9 1 1 48 0 430.5 1 16.8 
59.6 32.3 46.0 721 1 288 1 389.9 377.0 

Mar 

Apr 
May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Ann 


STATION NO. 241 34 LATITUDE: 43° 35' N 
LONGITUDE: 1 19 °  3' W Burns, Oregon ELEVATION : 1 271 meters (4168.9 feet) 

1 77 



71 .7 
79.4 

49 

737.4 

Insolation and Temperature Data 


Maximum M in imum Average Heating 
Dai ly Dai ly Monthly Degree Days 

Temp. oc Temp. oc Temp. oc Base 1 8.3 ac 
Jan 6.77 - 1 .66 2.55 488 
Feb 1 1 .00 - 0.72 5 . 16  368 
Mar 1 3.72 0.44 7. 1 1  347 
Apr 1 7.66 2.55 1 0. 1 1  246 
May 22.05 6.00 1 4.05 1 38 
June 26.33 9.50 1 7.94 52 
Ju ly 31 .94 1 2. 1 1 22.05 6 
Aug 31 .00 1 1 .61  21 .33 1 1  

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiation 

kJ/m2 

G lobal Kr 
Cloud iness 

I ndex 

0 4618.0 0.331 
0 8369.0 0.434 
0 1 2854.0 0.480 
0 1 8597.0 0.543 
6 23080.0 0.581 

40 25851 .0 0.61 5 
1 21 28094.0 0.687 
1 05 24067.0 0.659 
39 1 8033.0 0.605
27.83 8. 1 6  1 8.00 
Sept 

0 1 1 1 44.0 0.503
1 9.66 4 . 1 1 1 1 .88 200
Oct 


1 1  .50 1 .22 6.38 358 0 5723.0 0.366
Nov 

6.77 - 0.49 3. 1 6  470 0 3821 .0 0.306
Dec 


1 8.88 4.38 1 1 .66 2738 312  1 5354.0 0.552
Ann 


Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Radiation 

Temp. oF  Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

44.2 29.0 36.6 878 0 406.9 1 10.4 Jan 

200.0
Feb 51 .8 30.7 41 .3 662 0 


Mar 56.7 32.8 44.8 625 0 1 1 32.6 307.2 
63.8 36.6 50.2 443 0 1 638.7 444.5Apr 

42.8 57.3 248 1 1  2033.7 551 .6 
May 

June 
 49. 1  64.3 94 72 2277.8 61 7.9 


53.8 7 1 .7 1 1  2 18  2475.5 671 .5 
Ju ly 89.5 

87.8 52.9 70.4 20 1 89 21 20.6 575.2
Aug 

82. 1 46.7 64.4 88 70 1 589.0 431 .0 

67.4 39.4 53.4 360 0 981 .9 266.4


Sept 

Oct 

Nov 
Dec 
Ann 

52.7 
44.2 
66.0 

34.2 
3 1 . 1  
39.9 

43.5 
37.7 
53.0 

644 
846 

4928 

0 
0 

562 

504.3 
336.7 

1 352.9 

1 36.8 
9 1 .3 

367.0 

SOLM ET STATION NO. 24225 LATITUDE: 42 ° 22 ' N 
LONGITUDE: 1 22 °  52 ' W 

Medford,  Oregon ELEVATION: 396 meters (1298.9 feet) 


1 78 
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Insolation and Temperature Data 


Maximum 
Daily 

Temp . oc 

Jan 0 .0 NO 
Feb 0.0 NO  
Mar 0.0 NO  
Apr 0.0 NO  
May 0.0 N O  
June 0.0 NO  

Min imum Ave rag€ Heat i ng Cool ing Total Global G lobal Kr 
Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 Index 

0.0 NO  7.00 351 0 4977.0 0.375 
0.0 NO  8.1 1 286 0 7995.0 0.428 
0.0 NO  8.27 31 1 0 12006.0 0.457 
0.0 NO  9.50 265 0 1 7135.0 0.504 
0.0 NO  1 1 .72 205 0 21076.0 0.532 
0.0 NO  1 3.83 135 0 22628.0 0.538 

July 0.0 NO 0.0 NO  1 5.00 

Aug 0.0 NO 0.0 NO 1 5.38 


1 04 0 23920.0 0.585 

0 20267.0 0.558 


Sept 0.0 N O  0.0 NO  1 4.66 
 1 1 1  0 1 5632.9 0.531 

Oct 
Nov 
Dec 
Ann 

0.0 NO  
0.0 NO  
0.0 NO  
0.0 N O  

0.0 NO  
0.0 NO  
0.0 NO  
0.0 NO  

1 2.72 
1 0.05 
8.05 

1 1 .22 

1 73 
248 
318 

2604 

0 
0 
0 
0 

10 130.0 
5954.0 
4322.0 

13837.0 

0.469 
0.397 
0.366 
0.504 

Jan 
Feb 
Mar 

Maximum 
Daily 

Temp. °F 

0.0 N O  
0.0 N O  
0.0 NO 

M in imum 
Dai ly 

Temp. oF 

0 .0  NO  
0.0 NO  
0.0 Nb 

Average 
Monthly 

Temp. oF 

44.6 
46.6 
46.9 

Heat ing 
Degree Days 
Base 65 oF 

632 
5 15  
560 

Cool ing 
Degree Days 
Base 65 °F 

0 
0 
0 

Total Global 
Radiation 

Btu/ft2 

438.5 
704.5 

1 057.9 

Total G lobal 
Radiation 
Langleys 

1 19.0 
1 9 1 . 1  
287.0 

Apr 0.0 N O  0.0 N O  49. 1  
 0 1 509.8 409.5 

May 0.0 N O  0.0 NO  53. 1  
 369 0 1 857.1 503.7 

June 0.0 NO  0.0 NO  56.9 243 0 1 993.8 540.8 
July 0.0 N O  0.0 NO  59.0 1 87 0 2107.7 571 .7 
Aug 0.0 NO  0.0 NO  59.7 1 67 0 1 785.8 484.4 
Sept 0.0 NO  0.0 NO  58.4 200 0 1377.4 373.6 
Oct 0.0 NO  0.0 NO  54.9 3 1 1  0 892.6 242. 1 
Nov 0.0 NO  0.0 NO  50. 1 446 0 524.6 1 42.3 
Dec 0.0 NO  0.0 NO 46.5 572 0 380.8 103.3 
Ann 0 .0 NO  0.0 NO 52.2 4687 0 12 19.2 330.7 

LATITUDE: 43 ° 25 N STATION NO. 24284' 

LONGITUDE: 1 24 °  1 5 ' W 
ELEVATION : 5 meters (1 6.4 feet) North Bend, Oregon 

1 79 




5.44 

73.5 

Insolation and Temperature Data 


Maximum M in imum Average 
Daily Daily Monthly 

Temp. oc Temp. oc Temp. oc 

Jan 3.66 - 3.72 0.00 
Feb 8.05 - 0.38 3.83 
Mar 1 1 .77 1 .27 6.55 
Apr 1 6.61 4.33 10.50 
May 21 .33 8.05 1 4.72 
June 25.72 1 1 .55 1 8.66 
July 31 .22 1 4.88 23.05 
Aug 29.72 1 4. 1 6  21 .94 
Sept 24.94 10.61 1 7.77 
Oct 1 7.44 5.44 1 1 .44 
Nov 9.38 1 .00 5.22 

Heating 

Degree Days 

Base 1 8.3 oc
n

568 
406 
365 
235 
1 22 
38 
3 
7 

53 
213 
393 

Cool ing 
Degree Days 
Base 1 8.3 oc 

0 
0 
0 
0 

1 0  
48 

1 49 
1 18 
37 
0 
0 

Total G lobal 
Radiation 

kJ/m2 

3951  .0 

6964.0 


1 1 844.0 

1 7054.0 

21852.0 

24335.0 

271 89.0 

22630.0 

1 7048.0 

1 0306.0 

4975.0 


Global Kr 

Cloudiness 


I ndex 


0.332 
0.402 
0.471 
0.51 3 
0.556 
0.580 
0.668 
0.632 
0.599 
0.507 
0.366 

- 1 .33 2.05 504 0 3325.0 0.3 19  

5.50 1 1 .33 291 1  364 1 4289.0 0.538 


Dec 
Ann 1 7. 1 1  

Maximum M inimum Average 
Dai ly Dai ly Monthly 

Temp. o F  Temp. o f  Temp. of  

Jan 38.6 25.3 32.0 
Feb 46.5 3 1 .3 38.9 
Mar 53.2 34.3 43.8 
Apr 61 .9 39.8 50,9 
May 70.4 46.5 58.5 
June 78.3 52.8 65.6 

Heat ing 

Degree Days 

Base 65 of 


1 022 
731 
657 
423 
220 
68 

Cool ing 

Degree Days 

Base 65 of 


0 

0 

0 

0 


1 8  

86 


Total G lobal 

Radiation 


Btu/fF 


348. 1 
6 13.6 

1 043.6 
1 502.7 
1 925.5 
21 44.3 

Total G lobal 

Radiation 

Langleys 


94.4 
1 66.4 
283 . 1  
407.6 
522.3 
581 .6 

5 268 2395.7 649.8 

1 3  2 12  1 994.0 540.9


July 88.2 58.8 
Aug 85.5 57.5 71 .5 

76.9 51 . 1  64.0 95 67 1 502.2 407.5
Sept 

Oct 63.4 4 1 .8 52.6 383 0 908.1 246.3 

Nov 48.9 33.8 41 .4 707 0 438.4 1 18.9 

41 .8 29.6 35.7 907 0 293.0 79.5Dec 
Ann 62.8 41 .9 52.4 5240 655 1 259.1 341 .5 

STATION NO. 241 55 LATITUDE: 45 ° 41  ' N 
LONGITUDE: 1 1 8 °  5 1  ' W

Pendleton, Oregon ELEVATION: 456 meters ( 1495.7 feet) 
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7.77 

54.3 

7.94 

44.7 
45.3 

35.3 
38.5 


Insolation and Temperature Data 

Maximum Min imum Average Heating Cool ing Total G lobal G lobal Rr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp; oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3 oc kJ/m2 Index 

Jan 6.44 0.27 3.38 463 0 351 8.0 0.295 
Feb 10.05 1 .94 6.00 345 0 6289.0 0.362 

1 2.38 2.77 7.61 332 0 10 1 57.0 0.403Mar 
1 5.72 4.88 1 0.33 240 0 1 4841 .0 0.446Apr 

1 3.72 1 46 3 1 8876.0 0.480
1 9.44 
May 

June 
 1 6.66 71 21  201 16.0 0.479
22.27 1 1  .00 


26 63 231 2 1 .0 0.56826. 1 1 1 2.88 1 9.50 
25.61 1 2.77 1 9.22 31 58 1 8995.0 0.530 


66 1 9  1 3808.0 0.48423.27 1 0.27 1 6.77 
1 7. 1 6  7.05 1 2. 1 1 192 0 821 2.0 0.403 


July 

Aug 

Sept 

Oct 


328 0 4398.0 0.3221 1 . 1 6  3.61 7.38Nov 

1 .83 4.83 418  0 2949.0 0.282 

6.44 1 1 .44 2662 1 66 1 2 1 07.0 0.455


Dec 

Ann 1 6.44 


Max imum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF  Btu/fP Langleys 

833 0 31 0.0 84. 1 Jan 43.6 32.5 38. 1  
Feb 50.1 35.5 42.8 621 0 554. 1 1 50.3 

895.0 242.837.0 45.7 598 0Mar 

1 307.7 354.7 40.8 50.6 432 0Apr 60.3 


67.0 46.3 56.7 263 5 1 663.2 451 .2 
May 

72. 1  51 .8 62.0 1 28 38 1 772.5 480.8
June 

79.0 55.2 6T 1 47 1 1 3 2037.3 552.6 

78. 1 55.0 66.6 56 104 1 673.7 454.0


July 

Aug 


73.9 50.5 62.2 1 1 9 34 1 2 16.7 330.0
Sept 

Oct 
 53.8 346 0 723.6 196.3 
62.9 


40.7 

590 0 387.5 1 05. 1 

752 0 259.8 70.5 


52.6 4792 299 1066.8 289.4 


Nov 52. 1 
M
Dec 46.0 

Ann 6 1 .6 43.6 


STATION NO. 24229 LATITUDE: 45 ° 36' N 
LONGITUDE: 1 22 °  36 ' W 
ELEVATION:  1 2  meters (39.4 feet) Port land,  Oregon 
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33.4 

35 

433 
544 

94 

54 

1 3  

774.9 

Insolation a n d  Temperature Data 


Max imum M in imum Average Heat ing Coo l ing 
Dai ly Dai ly  Monthly Degree Days Degree Days 

Temp. oc Temp. oc Temp. oc Base 18.3 oc Base 18.3 oc 

Jan 0.0 N O  0.0 N O  - 0.99 599 0 
Feb 0.0 N O  0.0 N O  2. 1 1  454 0 
Mar 0.0 NO  0.0 N O  3.66 454 0 
Apr 0.0 N O  0.0 N O  6.89 343 0 
May 0.0 N O  0.0 N O  1 0.72 236 0 
June 0.0 N O  0.0 N O  1 4.55 1 22 8 
Ju ly 0.0 N O  0.0 N O  1 8.72 30 42 

Total G lobal G lobal Kr 
Radiation Cloudiness 

kJ/m2 Index 

5574.0 0.437 

8794.0 0.484 


13507.0 0.522 

19098.0 0.567 

23600.0 0.598 

25959.0 0.6 18  

27762.0 0.680 


0.0 N O  0.0 N O  1 7.66 56 
 23478.0
Aug

Sept 


0.650 

0.0 N O  0.0 N O  
 1 4.27 129 
 7 1 7977.0 
 0.618 


Oct 0.0 N O  0.0 N O  9.1 1  286 0 1 1 342.0 0.537 

0.0 N O  0.0 NO 3.88 6492.0
0
Nov 
 0.449 

0.0 N O  
 4818.0 
0.0 NO 0
Dec 
 0.427
0.77 

8.440.0 N O  
 3690
Ann 
 0.0 N O  
 1 5700.0 0.579 

Total Global Total GlobalMaximum M inimum Average Heat ing Cool ing 

Radiat ion 
Dai ly Daily Monthly Degree Days Degree Days 
 Radiation 


Temp. oF  Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 
Jan 0.0 N O  0.0 N O  30.2 1078 0 491 . 1  1 33.2 

Feb 0.0 N O  0.0 NO  35.8 81 7 0 
 21 0.2 

Mar 0.0 NO  0.0 NO  38.6 
 817  0 1 190.2 322.8 

Apr 0.0 N O  0.0 N O  44.4 6 17  0 1 682.8 456.5 
May 0.0 N O  0.0 N O  5 1 .3 425 0 2079.5 564.1  
June 0.0 N O  0.0 N O  58.2 220 14  2287.4 620.4 


76
0.0 N O  0.0 N O  65.7 
 2446.2
Ju ly 
 663.5 

0.0 N O  0.0 NO  63.8 
 2068.7
Aug 
 101  63 
 561 . 1  

0.0 N O  0.0 N O  57.7 1 584.0 
Sept 
 232 
 429.7 

0.0 N O  0.0 N O  48.4 
 999.4
Oct 
 515  
 0 
 271 . 1  


Nov 0.0 N O  0.0 N O  39.0 779 0 572.0 1 55.2 

Dec 
 0.0 N O  0.0 N O  979 0 
 424.5 
 1 15.2 

Ann 0.0 N O  0.0 N O  47.2 6642 169 1 383.4 375.2 

STATION N O .  24230 LATITUDE: 44 ° 16 '  N 
LONGITUDE: 121  o 9 '  WRedmond, Oregon ELEVATION: 940 meters (3083.2 feet) 
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3.77 

73 

594 
747 

I nsolation and Temperature Data 

Maximum M in imum Averag€ Heating Cooling Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 7.38 0. 1 1  
Feb 10.77 1 .33 6.05 


451 0 3769.0 0 .305 

343 0 6674.0 0.375 

Mar 1 2.72 1 .88 7.33 34 1 0 10748.0 0.421 
Apr 1 6. 1 1 3.61 9.88 253 0 1 5552.0 0.464 
May 20.05 6.27 13 . 16  1 63 3 1 9722.0 0.501 

23.33 9. 1 1  1 6.22 
 1 0  20980.0 0.499
June 

Ju ly 28.00 1 0.38 1 9.22 23 5 1  243 14.0 0.596 
Aug 27.38 1 0.50 18 .94 29 48 2014 1 .0 0 .560 
Sept 24.72 8.50 1 6.61 66 1 5  1 5075.0 0.523 
Oct 1 7.83 5.72 1 1 .77 203 0 8732.0 0.420 
Nov 1 1 .66 .00 7.33 330 0 4657.0 0.331 
Dec 8.38 1 .50 4.94 4 15  0 3 145.0 0.289 
Ann 1 7.38 5 . 16  1 1 .27 2695 1 28 1 2793.0 0.476 

Max imum M in imum Average Heati ng Cooling Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF  Temp. oF  Temp. oF  Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 45.3 32.2 38.8 812 0 332. 1 90. 1 
Feb 5 1 .4 34.4 42.9 6 1 7  0 588.1 1 59.5 
Mar 54.9 35.4 45.2 614  0 947 0 256.9 
Apr 6 1 .0 38.5 49.8 455 0 1 370.3 371 .7 
May 68. 1 43.3 55.7 293 5 1 737.8 471 .4 
June 74.0 48.4 6 1 .2 131  1 8  1 848.6 501 .4 
Ju ly 82.4 50.7 66.6 41 92 2142.4 581 . 1  
Aug 8 1 .3 50.9 66. 1 52 86 1 774.7 481 .4 
Sept 76.5 47.3 6 1 .9 1 19 27 1 328.3 360.3 
Oct 64. 1  42.3 53.2 365 0 769.4 208.7 

0 4 10.3 1 1 1 .3 
Nov 53.0 37.4 45.2 

Dec 
 0 
 277.1 75.2
47.1 34.7 40.9 


1 127.2 305.8Ann 
 63.3 41 .3 52.3 4851 
 230 


STATION NO.  24232 LATITUDE: 44 ° 55 ' N 
LONGITUDE: 1 23 °  1 '  W 
ELEVATION: 61 meters (200.1 feet) Salem,  Oregon 
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75.4 
497 

I nsolation and Temperature Data 


Maximum Min imum Average Heating Coo l ing Total G lobal G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3 oc kJ/m2 Index 

Jan 30.22 23.83 27.33 0 278 1 5854.0 0.473 
Feb 30.27 23.88 27.05 0 244 1 7689.0 0.495 
Mar 30.61 24.00 27.27 0 277 18509.0 0.492 
Apr 3 1 . 1 6  24.33 27.72 0 281 1 9 199.0 0.505 
May 31 . 1 1 24.44 27.77 0 292 1 7791 .0 0.479 
June 30.94 24.22 27.55 0 276 1 651 8.0 0.454 
Ju ly 30.61 24.00 27.27 0 277 1 6369.0 0.448 
Aug 30.55 24. 1 1 27.33 0 278 1 6828.0 0.451 
Sept 30.83 24.27 27.55 0 276 1 7327.0 0.463 
Oct 31 .05 24.38 27.72 0 291 1 7099.0 0.472 
Nov 31 . 1 1 24.33 27.72 0 281 1 6442.0 0.482 
Dec 30.66 24. 1 1 27.38 0 280 1 5 194.0 0.464 
Ann 30.72 24.22 27.50 0 3337 1 7068.0 0.473 

Maximum M in imum Average Heating Cool ing Total G lobal Total G lobal 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF  Temp. oF  Temp. o F  Base 65 OF Base 65 °F Btu/fF Langleys 

Jan 86.4 74.9 81 .2 0 500 1 397.0 378.9 
Feb 86.5 75.0 80.7 0 439 1 558.6 422.8 
Mar 87. 1  75.2 8 1 . 1  0 499 1 630.9 442.4 
Apr 88. 1  75.8 81 .9 0 506 1 69 1 .7 458.9 
May 88.0 76.0 82.0 0 526 1 567.6 425.2 
June 87.7 75.6 8 1 .6 0 497 1 455.5 394.8 
Ju ly 87. 1 75.2 81 . 1  0 499 1 442.3 391 .2 

1 482.8 
Aug 
 87.0 
 81 .2 0 
 500 
 402.2 

1 526.8 
Sept 87.5 
 75.7 
 81 .6 
 0 
 4 1 4. 1  

1 506.7 
Oct 87.9 75.9 81 .9 
 0 
 524 
 408.7 


Nov 88.0 75.8 81 .9 0 506 1 448.8 393.0 
Dec 87.2 75.4 8 1 .3 0 504 1 338.8 363.2 
Ann 87.3 75.6 81 .5 0 6007 1 503.9 407.9 

STATION NO. 40309 LATITUDE: 7 o 20' N 
LONGITUDE: 1 34 °  29 ' EKoror Is land, Pacif ic Is lands ELEVATION: 33 meters (108.2 feet) 
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77.4 

Insolation and Temperature Data 


Max i m u m  M i n imum Average H eati ng Cool ing Total G lobal G lobal Kr 
Dai ly  

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 18.3 oc 

Degree Days 
Base 18.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 29.44 25.22 27.33 0 278 1 7862.0 0.543 
Feb 2 .66 25.27 27.44 0 255 1 9882.0 0.563 
M ar 29.94 25.33 27.61 0 287 20386.0 0.545 
Apr 
M ay 
June 

29.88 
30.00 
30. 1 1  

25.44 
25.38 
25.38 

27.66 
27.66 
27.72 

0 
0 
0 

280 
289 
281 

1 9752.0 
1 8463.0 
1 8276.0 

0.5 18  
0.492 
0.496 

J u l y  
Aug 
Sept 
Oct 

30.38 
30.72 
30.72 
30.66 

25.27 
25.38 
25.38 
25.38 

27.83 
28.05 
28.05 
28.00 

0 
0 
0 
0 

294 
301 
291 
299 

1 8268.0 
19 147.0 
18334.0 
17308.0 

0.494 
0.510 
0.490 
0.482 

Nov 30.00 25.27 27.61 0 278 1 6551 .0 0.494 
Dec 
Ann 

29.72 
30. 1  1 

25.44 
25.33 

27.55 
27.72 

0
0 

286 
3424 

1 6461 .0 
1839 1 .0 

0.5 14  
0.512  

Maximum M in imum Average Heat ing Cooling Total Global Total Global 
Daily 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp. oF 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 o F  

Radiation 
Btu/ft2 

Radiation 
Langleys 

Jan 85.0 81 .2 0 500 1 573.9 426.9 

Feb 85.4 77.5 8 1 .4 0 459 1 75 1 .9 475,2 

Mar 
Apr 
May 
June 
J u l y  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

LATITUDE: 8 °  44' N 

85.9 77.6 8 1 .7 0 5 17  1 796.3 487.2 
85.8 77.8 8 1 .8 0 504 1 740.4 " 472.1 
86.0 77.7 81 .8 0 520 1 626.8 441 .3 
86.2 77.7 81 .9 0 506 1610.4 436.8 
86.7 77.5 82. 1 0 529 1 609.7 436.6 
87.3 77.7 82.5 0 542 1 687. 1 457.6 
87.3 77.7 82.5 0 524 16 15.5 438.2 
87.2 77.7 82.4 0 538 1 525. 1 4 13.7 
86.0 77.5 8 1 . 7  0 500 1458.4 395.6 
85.5 77.8 8 1 .6 0 51 5 1 450.4 393.4 
86.2 77.6 8 1 .9 0 6 163 1 620.5 439.6 

STATION N O. 40604 
LO NG ITUDE: 1 67 °  44' E 
ELEVAT I O N :  8 meters (26.2 feet) Kwaja lein Is land, Pacif ic Is lands 

185 




73.5 

77.4 
77.7 

495 
557.3 

Insolation and Temperature Data 


Maximum M i n imum Average 
Dai ly Dai ly Monthly 

Temp. oc Temp. oc Temp. oc 

Jan 27.55 22.50 25.00 
Feb 27.61 22.38 25.00 
Mar 28.05 22.72 25.38 
Apr 
May 
J une 

28.38 
29.22 
30.1 6  

23.05 
23.94 
24.88 

25.72 
26.55 
27.50 

J u ly 
Aug 
Sept 
Oct 

30.61 
31 .00 
30.88 
30.33 

25.00 
25.22 
25.38 
24.83 

27.77 
28. 1 1  
28. 1  1 
27.55 

Nov 29.38 24.44 26.88 
Dec 28.38 23.38 25.88 
Ann 29.27 23.94 26.61 

Max i m u m  M i n i m u m  Average 
Dai ly Dai l y  Monthly 

Temp. o F  Temp. o F  Temp. o F  

Jan 81 .6 72.5 77.0 
Feb 81 .7 72.3 77.0 
Mar 82.5 72.9 77.7 

H eat ing 
Degree Days 

Base 1 8.3 oc 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

H eating 

Degree Days 


Base 65  o F  


0 
0 
0 

Cool ing 
Degree Days 

Base 1 8.3 oc 


206 
186 
218  
221 
255 
275 
292 
303 
293 
286 
256 
234 

3030 

Coo l i ng 

Degree Days 

Base 65 oF 


371 
335 
392 

Total Global 
Radiation 

kJ/m2 

1 531 3.0 

1 7841 .0 

20556.0 

221 79.0 

2331 7.0 

23223.0 

21 84 1 .0 

21 244.0 

1 9730.0 

1 7826.0 

1 6306.0 

1 4877.0 

1 9521 .0 


Total Global 

Radiation 


Btu/ftz 


1 349.3 
1 572.0 
18 1  1 .3 

Global Kr 

Cloudiness 


I ndex 


0.555 
0.571 
0.582 
0.580 
0.591 
0.586 
0.554 
0.552 
0.543 
0.546 
0.569 
0.562 
0.566 

Total G lobal 

Radiation 

Langleys 


366.0 
426.4 
491 .3 

1 954.3 
83. 1  
 78.3 0 398 
 530.1 
Apr 
2054.6
84.6 75. 1 79.8 0 459
May 
2046.3
86.3 76.8 8 1 . 5  0 
 555.1  
J une 
1 924.5 
77.0 82.0
87.1 
 0 
 526 
 522.0
July  

82.6 0 545 1 871 .9 
82.6 0 527 1 738.5 
81 .6 0 5 1 5  1 570.7 

87.8 
 507.8
Aug 
87.6 
 471 .6 
Sept 
86.6 76.7  
 426.1 
Oct 

Nov 84.9 76.0 80.4 0 461 1 436.8 389.7 
Dec 83. 1  74. 1  78.6 0 421 13 10.9 355.6 
Ann 84.7 75. 1  79.9 0 5454 1 720.1 466.6 

STATIO N  N O. 41 606 LATITUDE: 1 9 °  1 7 '  N 
LONGITUDE: 1 66 °  39' E 
ELEVATIO N :  4 meters ( 13 . 1  feet)Wake Is l and,  Pacif ic  Is l ands 
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LON G ITUDE: 75 o 26 ' W ·  

553 

995 

344 

Insolation and Temperature Data 

Maximum 
Dai ly 

Temp. oc 

M i nimum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 18.3 oc 

Cool ing 
Degree Days 
Base 18.3 oc 

Total. Global 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

J an 2.05 - 6.77 - 2.33 640 0 5987.0 0.399 
3.27 - 6. 1 6  - 1 .44 
Feb 0 8665.0 0.427 


Mar 
Apr 
May 
J une 
Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

8.72 
1 6.27 
22.05 
27.22 
29.66 
28.22 
24.38 
18.66 
10.94 
3.72 

1 6.27 

- 1 .94 
3.61 
9. 1 1  

1 4.38 
1 7.05 
1 5.88 
1 1 .88 
5.83 
0.44 

- 5.22 
4.83 

3.38 
9.94 

1 5.61 
20.83 
23.38 
22.05 
1 8. 1 6  
1 2.27 
5.72 

- 0.72 
1 0.55 

463 
251 
105 
1 1  
0 
3 

47 
191  
378 
590 

3237 

0 
0 

21  
86 

1 56 
1 1 8 
42 
3 
0 
0 

428 

1 2238.0 
1 5998.0 
18576.0 
20166.0 
20030.0 
1 7546.0 
14051 .0 
10509.0 
6449.0 
4885.0 

1 2925.0 

0.444 
0.460 
0.466 
0.480 
0.489 
0.476 
0.461 
0.455 
0.387 
0.361 
0.454 

Max i m u m  
Dai ly 

Temp. ° F  

M in imum 
Dai l y  

Temp. o F 

Average 
Monthly 

Tem p. o F 

H eating 
Degree Days 

Base 65 oF 

Coo l i ng 
Degree Days 
Base 65 °F 

Total Global 
Radiation 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

Jan 35.7 1 9.8 27.8 1 1 52 0 527.5 1 43. 1 
Feb 37.9 20.9 29.4 0 763.5 207 . 1  

Mar 47.7 28.5 38. 1 833 0 1078.3 292.5 

Apr 6 1 .3 38.5 49.9 452 0 1 409.6 382.4 
May 71 . 7  48.4 60. 1 1 89 38 1 636.8 444.0 
J une 81 .0 57.9 69.5 20 1 55 1 776.9 482.0 
J u ly 85.4 62.7 74 . 1  0 281 1 764.9 478.7 
Aug 82.8 60.6 7 1 . 7 5 2 12  1 546.0 419.4 
Sept 75.9 53.4 64.7 85 76 
 1 238. 1  335.8 


5
Oct 65.6 42.5 54.1 926.0 251 .2 

Nov 51 .7  32.8 42.3 680 0 
 568:2 1 54 .1  

Dec 38.7 22.6 30.7 1 062 0 430.4 1 1 6.8 

Ann 61 .3 40.7 5 1 .0 5827 770 1 138.9 308.9 


LATITUDE: 40° 39' N 

ELEVATIO N :  1 1 7  meters (383.8 feet) 

STATION N O .  1 4737 

Al lentown , Pennsylvan ia  
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77 

93.7 

75.3 

Insolation and Temperature Data 


Average H eating Coo l i ng Total G lobal Global Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Maximum M i n imum 

Jan - 0. 16  - 7.49 - 3.83 687 0 3922.0 0.278 
Feb 0.27 - 7.83 - 3.77 618 0 6546.0 0.336 
Mar 4.66 - 3.66 0.50 552 0 1 0445.0 0.388 
Apr 1 1 .94 2.27 7. 1 1  336 0 1 5423.0 0.449 
May 1 7.61 7.50 1 2.55 186 7 18684.0 0.470 
June 23.05 1 3. 1 1  1 8. 1 1  44 20957.0 0.499 

July 25.22 1 5.55 20.38 1 3  20800.0 0.508 


24.44 14.94 1 9.72 23 66 1 651 2.0 0.451
Aug 
Sept 21 .22 1 1 .44 '1 6.33 78 18  1 3633.0 0.455 


1 5.66 6. 1 1  1 0.88 230 0 9387.0 0.421
Oct 
Nov 8.05 0.94 4.50 4 15  0 4723.0 0.299 
Dec 1 .55 - 4.83 - 1 .61 6 18  0 3 151 .0 0.249 
Ann 1 2.77 4.00 8.38 3806 207 1 201 5.0 0.430 

M aximum M i n i m u m  Average H eating Coo l i ng Total Global Total Global 
Daily Dai ly Monthly Degree Days Degree Days Radiation Radiation 

· Temp. oF Temp. °F Temp. ° F  Base 65 oF Base 65 ° F  Btu/ft2 Langleys 

1 56.5 

Jan 31 .7 1 8.5 25.1 1 237 0 345.6 

Feb 32.5 1 7.9 25.2 . 1 1 1 2 0 576.8 

Mar 40.4 25.4 32.9 
Apr 53.5 36.1 44.8 
May 63.7 45.5 54.6 
June 73.5 55.6 64.6 
July 77.4 60.0 68.7 
Aug 76.0 58.9 67.5 
Sept 70.2 52.6 6 1 .4 
Oct 60.2 43.0 5 1 .6 
Nov 46.5 33.7 40.1 

994 
605 
335 

79 
23 
4 1  

1 40 
414  
747 

0 
0 

1 3 
67 

1 39 
1 1 9  
32 
0 
0 

920.4 
1 359.0 
1 646.3 
1 846.6 
1 8 2.8 
1 454.9 
1 20 1 .3 
827. 1  
41 6.2 

249.6 
368.6 
446.6 
500.9 
497.1  
394.7 
325.8 . 
224.4 
1 1 2.9 

287.2 

Dec 34.8 23.3 29. 1 1 1 1 2 0 277.6 

Ann 55.0 39.2 47.1 6851 373 1 058.7 


STATION NO. 1 4860 LATITUDE: 42 ° 5' N 
LON G ITUDE: 80 ° 1 1 '  W 
ELEVATIO N :  225 meters (738.0 feet)Erie,  Pennsylvania 
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743 

344 

Insol ation and Temperature Data 


Maximum M i n imum 
Dai ly Dai ly 

Temp. oc Temp. oc 

Jan 3.16 - 5.27 
Feb 4.72 - 4.44 
Mar 1 0.38 - 0.44 
Apr 1 7.83 5.27 
May 23.61 1 0.88 
June 28.33 1 6. 1 1  
July  30.44 18.55 
Aug 29.22 1 7.33 
Sept 25.55 1 3.33 
Oct 1 9.38 7.00 

Average 

Monthly 


Tem p. oc 


- 1 .05 
0. 1 6  
5.00 

1 1 .55 
1 7.27 
22.22 
24.50 
23.27 
1 9.44 
13.22 

Heat ing 

Degree Days 

Base 18.3 oc 


601 
508 
4 13  
205 

7 1  
0 
0 
0 

28 
1 62 

Cool ing 
Degree Days 
Base 18.3 oc 

0 
0 
0 
0 

38 
1 1 8  
19 1  
1 55 
61 
4 

Total Global 
Radiation 

kJ/m2 

6078.0 
8750.0 

1 2291 .0 
1 6008.0 
18752.0 
20480.0 
20015.0 
1 7597.0 
14374.0 
10602.0 

Global Kr 

Cloudiness 


I ndex 


0.398 
0.426 
0.442 
0.459 
0.470 
0.487 
0.488 
0.476 
0.469 
0.455 

Nov 1 1 .61 1 .50 
 6.55 
 0 6567.0 
 0.388 

Dec 4.50 - 3.88 0.33 557 0 5076.0 0.368 
Ann 1 7.38 6.33 1 1 .88 2902 569 13049.0 0.456 

Max i m u m  M in i m u m  Average Heating Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fP Langleys 

Jan 37.7 22.5 30. 1 1 082 0 535.6 1 45.3 
Feb 40.5 24.0 32.3 914  0 771 .0 209.1 

50.7 
 31 .2 4 1 .0 
 0 
 1083.0 
 293.8
Mar 
14 10.5 
64. 1  41 .5 52.8 369 0 
 382.6
Apr 

May 74.5 5 1 .6 63. 1  1 28 68 1 652.3 448.2 

83.0 6 1 .0 72.0 0 2 12  1804.6 489.5 
J une 
86.8 65.4 76. 1 0 
 1 763.6 
 478.4
J u l y  

1550.5 
63.2 73.9 0 279
Aug 84.6 420.6 

78.0 56.0 67.0 50 1 1 0 1 266.6 343.6
Sept 

Oct 66.9 44.6 55.8 292 7 934.2 253.4 

Nov 52.9 34.7 43.8 635 0 578.6 1 57.0 
Dec 40. 1 25.0 32.6 1003 0 447.3 1 21 .3 
Ann 63.3 43.4 53.4 5224 1024 1 149.8 31 1 .9 

LATITUDE: 40 ° 1 3' N STATION N O .  1 4751 
LON G ITUDE: 76 ° 51 ' W . 
ELEVATIO N :  106 meters (347.7 feet) H arrisburg,  Pennsylvan ia  

1 89 




397 

37 

Insolation and Temperatu re Data 

Maxim u m  M i ni m u m  Average H eating Coo l i ng Total Global G lobal Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 4.50 - 4.22 0 . 16  563 0 6302.0 0:407 
Feb 5.66 - 3.61 1 .05 483 0 901 7.0 0.435 
M ar 1 0.66 0.27 5.50 0 1 2577.0 0.450 

Apr 1 7.50 5.72 1 1 .61  203 
 0 1 6273.0 
 0.465 


23.38 1 1 .27 1 7.33 67 
 1 8838.0 0.472
M ay 
28.33 1 6.44 22.38 0 1 23 20555.0 0.489
J u n e  

J u l y  
Aug 
Sept 
Oct 

30.44 
29.33 
25.77 
1 9.94 

1 9.27 
1 8. 16  
1 4.33 
8 .27 

24.88 
23.77 
20.05 
1 4. 1 1 

0 
0 

21 
1 38 

203 
1 68 
72 
7 

1 9953.0 
1 7869.0 
1 4542.0 
10878.0 

0.487 
0.483 
0.472 
0.463 

Nov 1 3.05 2.72 7.88 313  0 7028.0 0.4 10  
Dec 6.22 - 2.66 1 .77 513  0 5339.0 0.381 
Ann 1 7.88 7 . 16  1 2.55 2702 613  1 3264.0 0.461 

Max i m u m  M i ni m u m  Average H eating Coo l i ng Total G lobal Total Global 
Dai ly  

Temp. oF 
Daily 

Temp. oF 
Monthly 

Temp. oF 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 o F  

Radiation 
Btu/ft2 

Radiation 
Langleys 

Jan 40. 1  24.4 32.3 10 13  0 555.3 1 50.6 
Feb 42.2 25.5 33.9 869 0 794.5 21 5.5 
Mar 5 1 .2 32.5 4 1 .9 7 15  0 1 1 08.2 300.6 
Apr 
M ay 
June 

63.5 
74.1 
83.0 

42.3 
52.3 
6 1 .6 

52.9 
63.2 
72.3 

365 
1 21 

0 

0 
67 

221 

1 433.9 
1 659.9 
1 81 1 .2 

388.9 
450.2 
491 .3 

J u ly 
Aug 
Sept 
Oct 

86.8 
84.8 
78.4 
67.9 

66.7 
64.7 
57.8 
46.9 

76.8 
74.8 
68.1 
57.4 

0 
0 

38 
248 

365 
302 
1 30 
1 3  

1 758. 1 
1 574.5 
1 281 .4 
958.5 

476.9 
427.1 
347.6 
260.0 

Nov 55.5 36.9 46.2 563 0 61 9.3 1 68.0 
Dec 43.2 27.2 35.2 923 0 470.4 1 27.6 
Ann 64.2 44.9 54.6 4864 1 1 03 1 168.7 31 7.0 

STATION NO. 1 3739 LATITUDE: 39 ° 53 ' N 
LON G ITUDE: 75 ° 1 5 ' W

Ph i l adelph i a ,  Pennsylvani a  ELEVATION: 9 meters (29.5 feet) 

1 90 




74 

594 
359 

Insol ation and Temperature Data 

Max i m u m  M i n i m u m  Averag€ Heat i ng Cool ing Total Global G lobal Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. o c Temp. oc Temp. oc Base 18.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 1 .83 - 6.22 - 2. 1 6  635 0 481 7.0 0.3 19  
Feb 2.94 - 5.94 - 1 .49 555 0 7096.0 0.348 
Mar 8.44 - 1 .66 3.38 463 0 10697.0 0.387 
Apr 1 6.05 4 . 1 1 10. 1 1  246 0 1 4942.0 0.429 
May 21 .55 9.27 1 5.44 1 1 5 25 18178.0 0.456 
June 26.38 14.27 20.33 1 4  19992.0 0.476 

July  28.05 1 6.27 22. 1 6  3 122 19 17 1 .0 0.468 
Aug 27. 1 6  15.22 21 .22 8 98 17 141 .0  0.465 
Sept 23.83 1 1 .50 1 "/.66 54 34 13720.0 0.449 
Oct 1 7.72 5.77 1 1 . 77 206 3 101 57.0 0.438 
Nov 9.61 0.72 5. 1 6  395 0 5728.0 0.342 
Dec 2.94 - 4.66 - 0.83 
Ann 1 5.55 4.88 10.22 3294 

0 3936.0 0.289 

12 13 1 .0 0.425 


Max i m u m  M i n i m u m  
Dai ly  Dai ly 

Temp. o F Temp. oF 
Jan 35.3 20.8 
Feb 37.3 2 1 .3 
Mar 47.2 29.0 
Apr 60.9 39.4 
May 70.8 48.7 
J une 79.5 57.7 
J u ly 82.5 61 .3 
Aug 80.9 59.4 
Sept 74.9 52.7 
Oct 63.9 42.4 
Nov 49.3 33.3 
Dec 37.3 23.6 
Ann 60.0 40.8 

LATITUDE: 40 ° 30 ' N 
LO NG ITUDE: 80 ° 13 '  W 
ELEVATIO N :  373 meters (1 223.4 feet) 

Average Heat ing Cool ing Total Global Total Global 
Monthly Degree Days Degree Days Radiation Rad iation 

Tem p. o F  Base 65 oF Base 65 oF Btu/fP Lang leys 

28. 1  1 1 43 0 424.4 1 1 5. 1  
29.3 999 0 625.3 1 69.6 
38. 1  833 0 942.6 255.7 
50.2 443 0 1316.6 357. 1 
59.8 207 45 1 601 .7 434.5 
68.6 25 133 1 76 1 .6 477.8 
71 .9 5 220 1689.2 458.2 
70.2 1 4  1 76 1 5 10.4 409.7 
63.8 97 61 1208.9 327.9 
53.2 371 5 895.0 242.8 
41 .3 71 1 0 504.7 1 36.9 
30.5 1069 0 346.8 94. 1  
50.4 5929 646 1068.9 289.9 

STATION NO.  94823 

Pittsbu rg h ,  Pennsylva n i a  
19 1  




3.33 

9.33 
- 5.55 

337 

473.5 

Insolation and Temperature Data 

Max i m u m  M i n i m u m  Average Heating Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  o c  Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.83 - 7.55 - 3.33 671 0 51 65.0 0.354 
Feb 1 .83 - 7.05 - 2.61 586 0 781 5.0 0.393 
Mar 7.05 - 2.66 2.22 499 0 1 1 250.0 0.4 13  

8.77 

9.1 6 275 0 1 51 97.0 0.440 


1 4.94 1 2 1  1 6  1 8052.0 0.454

Apr 1 4.94 
May 2 1 . 1  1 

26. 1 1  13.77 1 9.94 1 5  63 1 9974.0 0.475
J u n e  
J u ly 28.33 1 6.27 22.33 3 1 27 1 981 1 .0 0.484 
Aug 27.05 1 5. 1 1 21 . 1 1 1 0  96 1 71 74.0 0.468 
Sept 23. 1 1 1 1 . 1 6  17. 1 6  64 29 1 3606.0 0.450 
Oct 1 7.22 5.66 11 .44 21 7 3 101 75.0 0.448 

2.27 

0.44 4.88 403 0 5558.0 0.342 


4.33 

- 1.61 6 18  0 41 75.0 0.31 8  


9.66 3487 
 1 2329.0 0.437 


Nov 
Dec 
Ann 1 4.94 


Max i m u m  M i n i m u m  Average Heating Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  o F  Tem p. o F  Temp.  o F  Base 65  o F  Base 65 o F  Btu/ft2 Langleys 

Jan 33.5 1 8.4 26.0 1 208 0 455. 1 1 23.4 
Feb 35.3 1 9.3 27.3 1 055 0 688.6 1 86.8 
Mar 44.7 27.2 36.0 898 0 991 .3 268.9 
Apr 58.9 38.0 48.5 495 0 1 339. 1 363.2 
May 70.0 47.8 58.9 2 18  29 1 590.6 431 .5 
June 79.0 56.8 67.9 27 1 1 3 1 760.0 477.4 

4 10.5 

J u ly 83.0 6 1 .3 72.2 5 229 1 745.6 

Aug 80.7 59.2 70.0 1 8  1 73 1 51 3.3 


73.6 52.1 62.9 1 1 5 52 1 198.9 325.2
Sept 
63.0 42.2 52.6 391 5 896.6 243.2
Oct 

Nov 48.8 32.8 40.8 725 0 489.7 1 32.8 
Dec 36.1 22.0 29. 1  1 1 1 2 0 367.9 99.8 
Ann 58.9 39.8 49.4 6277 607 1 086.4 294.7 

STATION N O .  1 4777 LATITUD E: 41 o 20' N 
LON G ITUDE: 75 ° 44' W 
ELEVATION:  289 meters (947.9 feet)Wilkes- Barre I Scranton,  Pen nsylva n i a  

1 92 



73.7 

Insolation and Temperature Data 


Maximum M i n imum Average Heating Cool ing Total Global G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc ·kJ/m2 I ndex 

27.72 20.44 24. 1 1 0 1 78 1 5044.0 0.536Jan 
Feb 27.83 20.22 24.05 0 1 60 1 7431 .0 0.551 
Mar 28.66 20.50 24.61 0 1 94 2029 1 .0 0.571 
Apr 29. 1 1  21 .44 25.27 0 208 2 1460.0 0.561 
M ay 29.77 22.66 26.22 0 244 20575.0 0.523 
J u ne 30.55 23.33 26.94 0 258 20621 .0 0.522 
J uly 30.55 23.77 27. 1 6  0 273 21 265.0 0.542 
Aug 30.83 23.94 27.38 0 280 20862.0 0.542 
Sept 30.88 23.66 27.27 0 268 1 9004.0 0.521 
Oct 30.77 23.1 6  27.00 0 268 1 71 97.0 0.522 
Nov 29.44 22.38 25.94 	 0 228 1 5522.0 0.533 
Dec 28.38 21 .38 24.88 	 0 203 1 4025.0 0.521 
Ann 29.55 22.22 25.88 	 0 2767 18608.0 0.537 

Maximum M inimum Average H eating Cool ing Total G lobal Total Global 
Daily Dai l y  Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F Temp. °F Temp. °F Base 65 oF Base 65 °F Btu/ft2 Lang leys 

Jan 8 1 .9 68.8 75.4 	 0 320 1325.6 359.6 
0 288 1 535.9 4 16.6 F�:!b 	 82. 1 68.4 75.3 

Mar 83.6 68.9 76.3 0 349 1787.9 485.0 
Apr 84.4 70.6 77.5 0 374 1 890.9 5 12.9 
May 85.6 72.8 79.2 0 439 1 81 2.9 491 .8 

80.5 	 0 464 181 7.0 492.9 J une 	 87.0 74.0 
74.8 80.9 	 0 491 1873.7 508.3J u l y  	 87.0 

Aug 87.5 75. 1  81 .3 0 504 1838.2 498.6 
Sept 87.6 74.6 8 1 . 1  0 482 1 674.5 454.2 

80.6 	 0 482 1 5 1 5.3 41 1 .0 
87.4
Oct 
78.7 	 0 410  1 367.7 371 .0 
N ov 	 85.0 72.3 

83. 1 70.5 · 76.8 	 0 365 1 235.8 335.2 
Dec 
0 4981 1 639.6 444.785.2 72.0 78.6Ann 

STATION NO. 1 1 641  LATITUDE: 1 8 °  26' N 
LON G ITUDE: 66 o 0 '  W 
ELEVATION:  1 9  meters (62.3 feet) 	 San J uan,  Puerto R ico 

1 93 



4.94 

47.3 

995 

349 

Insolation and Temperature Data 


Max i m u m  
Dai ly 

Tem p. o c  

M i n i m u m  
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

H eat ing 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total Global 
Radiation 

kJ/m2 

G lobal Kr 
Cloudiness 

I ndex 

Jan 2.33 - 6.33 - 1 .99 630 0 5745.0 0.401 
Feb 3.1 1 - 5.99 - 1  .44 553 0 838 1 .0 0.426 
Mar 7.05 - 1 .66 2.72 483 0 1 1 71 0.0 0.433 
Apr 
May 
June 

1 3. 72 
1 9.33 
24.61 

3.22 
8.27 

1 3.61 

8.50 
1 3.83 
1 9. 1  1 

295 
1 43 
20 

0 
4 

43 

1 5592.0 
1 8784.0 
201 50.0 

0.452 
0.472 
0.479 

J u ly 
Aug 
Sept 
Oct 

27.27 
26.55 
22.83 
1 7. 72 

1 7.22 
1 6. 1  1 
1 2.00 
6.33 

22.27 
21  .33 
1 7.44 
1 2.05 

0 
5 

51 
1 94 . 

1 24 
98 
25 
0 

1 9241 .0 
1 7007.0 
1 371 9.0 
1 0290.0 

0.470 
0.464 
0.456 
0.457 

Nov 1 1 . 1  1 1 .44 6.27 361 0 6 100.0 0.381 
Dec 4.22 - 4.77 - 0.27 577 0 4750.0 0.369 

1 2622.0 
Ann 1 5.00 
 1 0.00 331 7 295 
 0.450 


Max i m u m  M i n i m u m  Average H eating Cool i ng Total Global Total G lobal 
Dai ly  Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF Temp. oF Temp. o F  Base 65 o F  Base 65 o F  Btu/fP Langleys 

Jan 36.2 20.6 28.4 1 1 34 0 506.2 1 37.3 
0 738.5 200.3
37.6 2 1 .2 29.4
Feb 

44.7 29.0 36.9 
 869 0 1 031 .8 279.9
Mar 
56.7 37.8 
 531 0 1 373.9 372.7
Apr 

May 66.8 46.9 56.9 257 7 1 655. 1 449.0 
June 76.3 56.5 66.4 36 77 1 775.5 481 .6 
J u ly 81 . 1  63.0 72.1 0 223 1 695.4 459.9 
Aug 79.8 61 .0 70.4 9 1 76 1 498.6 406.5  
Sept 73. 1  53.6 63.4 92 45 1 208.8 327.9 
Oct 63.9 43.4 53.7 
 0 906.7 245.9 

Nov 52.0 34.6 43.3 650 0 537.5 1 45.8 
Dec 39.6 23.4 31 .5 1 039 0 4 18.5 1 1 3.5 
Ann 59.0 40.9 50.0 5971 531 1 1 1 2.2 301 .7 

STATION NO. 1 4765 LATITUDE: 41  o 44 ' N 
LON GITU DE: 71 o 26' W

Providence, Rhode Is l and ELEVATION:  1 9  meters (62.3 feet) 

1 94 




75.4 

37.3 

74 

Insolation and Temperatu re Data 


Max i m u m  M i n imum Average H eating Cool ing Total G lobal G lobal Kr 
Daily 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudi ness 
Index 

Jan 1 5.44 2.94 9.22 289 6 8446.0 0.427 
Feb 1 6.61 3.88 1 0.27 232 7 1 1  296.0 0.459 
M ar 1 9.88 7.27 1 3.61 1 66 20 1 5 1 92.0 0.492 
Apr 24.55 1 1 .66 1 8. 1 1  38 31 1 9660.0 0.537 
May 28.38 1 6. 1 6  22.27 2 1 25 21  1 1 1 .0 0.524 
J une 30.94 20.05 25.50 0 2 1 5  20926.0 0.502 
J u ly 31 .72 21 .77 26.77 0 261 2041 6.0 0.499 
Aug 31 .44 21  .44 26.44 0 251 1 7991 .0 0.473 
Sept 29. 1 6  1 8.83 24.00 0 1 70 1 5822.0 0.477 
Oct 25.05 1 2.83 1 8.94 41 60 1 3536.0 0.502 
N ov 20.22 6.72 1 3.50 1 50 5 1 0601 .0 0.498 
Dec 1 6.00 3 . 16  9.61 270 0 81 79.0 0.445 
Ann 24. 1 1  1 2.22 1 8. 1 6  1 1 92 1 1 54 1 5265.0 0.491 

M aximum M in imum Average Heating Cool ing Total G lobal Total Global 
Dai ly Dai l y  Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 59.8 48.6 520 1 1  744.2 201 .9 
Feb 6 1 .9 39.0 50.5 418  1 3  995.3 270.0 
Mar 67.8 45.1 56.5 299 36 1 338.6 363.1  
Apr 76.2 53.0 64.6 68 56 1 732.3 469.9 
May 83. 1 6 1 . 1  72. 1 4 225 1 860.2 504.6 
J une 87.7 68. 1 77.9 0 387 1 843.9 500.2 
J u l y  89. 1 7 1 .2 80.2 0 470 1 798.9 488.0 
Aug 88.6 70.6 79.6 0 452 1 585.3 430.0 
Sept 84.5 65.9 75.2 0 306 1 394. 1 378.2 
Oct 77.1 55. 1 66.1 1 08 1 1 92.7 323.5 
N ov 68.4 44. 1 56.3 270 9 934.1 253.4 

Dec 60.8 37.7 49.3 486 0 720.7 1 95.5 

Ann 54.0 64.7 2 1 46 2077 1 345.1 364.8 

SOL M ET STATION NO. 1 3880 LATITUDE: 32 ° 54 ' N 
LON GITUDE: sa o 2 '  W 
ELEVATIO N :  1 2  meters (39.4 feet) 

1 95 

Charleston,  South Carol ina 




33.33 

4.77 

33.9 
59.7 35.5 

Insolation and Temperature Data 


Max i m u m  M i n imum Average H eating Coo l i ng Total G lobal Global Kr 
Dai l y  Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 3.83 1 .05 7.44 337 0 8645.0 0.452 
Feb 1 5.38 1 .94 8.66 273 2 1 1 582.0 0.481 
Mar 1 9. 1 6  5;50 1 2.33 200 1 3  1 5378.0 0.505 
Apr 24.94 1 0.72 1 7.83 46 3 1  1 9824.0 0.545 
May 29. 1 6  1 5.33 22.27 6 1 29 21505.0 0.534 
J une 32.38 19 .55 26.00 0 230 22095.0 0.529 
J u l y  21 .27 27.33 0 278 20902.0 0.510  


20.77 26.77 0 261 1 9324.0 0.5 10  
Aug 32.77 
29.66 1 7.50 23.61 0 1 60 1 6334.0 0.498
Sept 

Oct 25.05 1 0.72 1 7.88 62 48 1 3748.0 0.51 9  
Nov 1 9.38 
Dec 1 4.38 1 . 1 6  


1 2. 1 1  1 89 2 1 0455.0 0.506 

7.77 327 0 8195.0 0.463 


Ann 24. 1 1 1 0.83 1 7.50 1 443 1 1 59 1 5666.0 0.5 10  

Max i m u m  M i n imum Average H eating Cool ing Total G lobal Total G lobal 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiation Radi ation 

Tem p. oF Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/ft2 Langleys 

45.4 607 0 761 .7 206.6 
47.6 491 4 1 020.5 276.8 
54.2 360 23 1 355.0 367.5 

Jan 56.9 
Feb 
Mar 66.5 4 1 .9 

Apr 76.9 5 1 .3 64. 1  83 56 1 746.8 473.8 
May 84.5 59.6 72.1 1 1  232 1 894.9 51 4.0 
J u ne 90.3 67.2 78.8 0 41 4 1 946.9 528.1  
J u l y  92.0 70.3 8 1 .2 0 500 184 1 .8 499;6 
Aug 91 .0 69.4 80.2 0 470 1 702.7 461 .9 
Sept 85.4 63.5 74.5 0 288 1 439.3 390.4 
Oct 77. 1 51 .3 64.2 1 1 2 86 1 21 1 .4 328.6 
Nov 66.9 40.6 53.8 340 4 921 .2 249.9 
Dec 57.9 34. 1 46.0 589 0 722. 1 1 95.9 
Ann 75.4 51 .5  63.5 2597 2086 1 380.4 374.4 

STATION NO. 13883 LATITUDE: 33 ° 57' N 
LON GITUDE: 81  o 7 '  W

Col umbia,  South Caroli na ELEVATIO N :  69 meters (226.3 feet) 
1 96 




9.94 

79.9 
75.9 

Insolation and Temperature Data 

Maximum 
Dai ly 

Temp. oc 

M i n imum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heati ng 
Degree Days 
Base 1 8.3 oc 

Coo l i ng 
Degree Days 
Base 18.3  oc 

Total Global 
Radiation 

kJ/m2 
Cloudi ness 

Index 

Global Kr 

J im 
Feb 
Mar 

1 0.88 
1 2.27 
1 6.44 

0.55 
1 .50 
4.55 

5.72 
6.88 

1 0.50 

391 
320 
250 

0 
0 
7 

8280.0 
1 1  1 44.0 
1 5077.0 

0.446 
0.473 
0.501 

Apr 22.22 1 6. 1  1 80 1 3  1 9263.0 0.533 
May 26.61 1 4.61 20.61 1 6  86 20869.0 0.51 9  
June 29.94 1 8.83 24.38 0 181  21 769.0 0.521 
J u ly 30.88 20.55 25.72 0 228 20770.0 0._507 
Aug 30.44 20.05 25.27 0 2 1 5  1 9284.0 0.51 1 
Sept 27.22 1 6.83 22.05 5 1 1 6 1 5952.0 0.491 
Oct 22.44 1 0.50 1 6.50 80 23 1 3392.0 0.515  
Nov 1 6.55 4.50 1 0.55 233 0 9990.0 0.497 
Dec 1 1 .33 0.72 6 .05 380 0 7607.0 0.444 
Ann 21 .44 1 0.27 1 5.88 1 757 873 1 5283.0 0.502 

Max i m u m  M in imum Average Heat i ng Cool ing Total G lobal Total G lobal 
Dai l y  Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. o F  Temp. o F  Base 65 oF Base 65 °F Btu/fP Langleys 

Jan 5 1 .6 33.0 42.3 704 0 729.6 1 97.9 
Feb 54. 1  34.7 44.4 576 0 981 .9 266.4 
Mar 61 .6  40.2 50.9 450 1 3  1 328.5 360.4 
Apr 72.0 49.9 61 .0 1 44 23 1 697.3 460.4 
May 58. 3 69. 1 29 1 55 1 838.9 498.8 

0 326 1 91 8.2 520.3J u ne 85.9 65.9 
J u ly · 87.6 69.0 78.3 0 410 1 830. 1  496.4 

Aug 86.8 68. 1 77.5 0 387 1 699.2 460.9 

Sept 81 .0  62.3 71 .7  9 209 1405.6 381 .3 

Oct 72.4 50.9 6 1 . 7  144 41 1 1 80.0 320. 1  

Nov 61 .8 40. 1 51 .0 419  0 880.3 238.8 

Dec 52.4 33.3 42.9 684 0 670.3 1 81 .8 

Ann 70.6 50.5 60. 6 3163 1 571 1 346.6 365.3 


. STATION NO. 3870LATITU D E: 34 o 54' N 
LONGITUDE: 82 ° 1 3 '  W 

ELEVAT I O N :  296 meters (970.9 feet) 
 Greenvi l le I Spartanburg ,  South Carol ina  
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Insolation and Tem perature Data 

M ax i m u m  M i n i m u m  Average H eat ing Cool ing Total G lobal Global Kr 
Dai l y  

Tem p .  oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 18.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
Index 

- 16.88 - 10.83 903 0 5540.0 0.437
Jan
Feb -
 7.83 
 0 
 8451 .0 
· - 1 .83 - 1 3.83 0.467 


12639.0 
4.00 - 7.33 - 1 .66 620 0 
 0.490
Mar 
Apr 1 4.38 0.88 7.66 320 0 1 7364.0 0.5 16  

May 20.94 6.77 13.88 151  13  21 240.0 0.538 


23845.0
26. 1 1  12.88 1 9.50 
 0.568
June 
24772.0
30.44 1 5.88 23. 1 6  5 
 1 54 
 0.607
J u ly 

Aug 29.72 1 4.83 22.27 7 1 29 2 1476.0 0.595 

Sept 23.38 8.44 1 5.94 · 93 22 1 6091 .0 0.554 


1 1 216.0 
1 7.22 2.27 
 267 0 
 0.532
Oct 
6.33 
 6550.0
0.22 
 0 
 0.455
Nov 

4600.0
- 1 .44 - 1 2.77 - 7. 1 1 
 0 
 0.4 10  
Dec . 

1 4482.0 
1 3.72 0.44 7 .1  1 4474 
 0.535
Ann 

Maximum M i n i m u m  Average 
Dai ly 

Temp. oF 
Dai ly 

Temp. oF 
Monthly 

Temp. oF 
Jan 23.4 1 .6 12.5 
Feb 28.7 7.1 1 7.9 
Mar 39.2 18.8 29.0 
Apr 
May 
J u ne 

57.9 
69.7 
79.0 

33.6 
44.2 
55.2 

45.8 
57.0 
67. 1 

J u ly 
Aug 

86.8 
85.5 

60.6 
58.7 

73.7 
72.1 

H eat i n g  


Degree Days 

Base 65 o F  


1 625 
1318  
1 1 16 
576 
272 

72 
9 

1 3  

Total G lobal Total Global 
Radiation Radiation 

Btu/fP Langleys 

488.2 132.4 
744.7 202.0 


1 1 1 3.7 302.1  

1 530.0 4 15,0 

187 1 .5 507.7 

2101 . 1  569.9 

2182.8 592. 1 

1892.3 51 3.3 


Cool ing 

Degree Days 

Base 65 oF
Ñ

0 
0 
0 
0 

23 
135 
277 
232 

74. 1  47.2 60.7 1 67 
 141 7.8 384.6
Sept 
63.0 36. 1 49.6 481 
 988.3 
 268. 1 
0
Oct 
43.4 2 1 .3 32.4  
 0 577.1  1 56.6 
Nov 

Dec 29.4 9.0 1 9.2 14 18  0 405.3 109.9 
A n n  56.7 32.8 44.8 8053 71 1 1276. 1 346.1 

STATION NO.  1 4936 LATITUDE: 44 o 23 ' N 
LON G ITUDE: 98 ° 1 3 '  WH u ro n ,  South Dakota ELEVATION : 393 meters (1289.0 feet) 
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Insolation and Tem perature Data 


Max i m u m  M in i m u m  Ave rag€ Heat ing Cool ing Total G lobal Globai Kr 
Dai ly 

Temp. o c  
Dai l y  

Temp. o c  
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

J a n  0 .0  N D  0.0 N D  -- 9 . 1 1  850 0 601 5 .0 0.474 
Feb 0.0 N D  0.0 N D  - 6.44 693 0 9024.0 0.498 
Mar 0.0 N D  0.0 N O  - 1 .22 606 0 13692.0 0.531 
Apr 0.0 N D  0.0 N D  7.94 3 1 1 0 1 83 16.0 0.544 
May 0.0 N D  0.0 N D  1 4. 1  1 1 48 1 7  2231 6.0 0:565 
J une 0.0 N D  0.0 N D  1 9.66 41  81 24909.0 0.593 
July  0.0 ND 0.0 NO 24.00 3 1 78 25854.0 0.634 
Aug 0.0 N D  0.0 N O  23.27 5 1 58 2261 3.0 0.627 
Sept 0.0 N D  0.0 N D  1 6.72 84 36 1 6979.0 0.585 
Oct
Nov 

0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  

1 0.39 
1 .00 

250 
520 

4 
0 

1 1936.0 
7067.0 

0.567 
0.491 

Dec 0.0 N O  0.0 N D  - 5.83 749 0 5018.0 0.447 
Ann 0.0 N D  0.0 N D  7.88 4265 476 1 53 12.0 0.566 

Maxim u m  M i ni m u m  Average Heating Cool i ng Total Global Total G lobal 
Dai l y  

Temp. oF 
Dai ly 

Temp. o F  
Monthly 

Temp. o F  
Degree Days 

Base 65 OF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fP 

Radiation 
Langleys 

Jan 0.0 N D  0.0 N D  1 5.6 1 530 0 530.0 1 43.8 
Feb 0.0 N O  0.0 N D  20.4 1 247 0 795.1 2 15.7 
Mar 0.0 N D  0.0 N O  29.8 1 09 1  0 1 206.5 327.3 
Apr 
May 

0.0 N D  
0.0 N D  

0.0 N D  
0.0 N D  

46.3 
57.4 

560 
266 

0 
31 

1 6 13.9 
1 966.4 

- 437.8 
533.4 

J u ne 0.0 N D  0.0 N D  67.4 74 1 46 2194.8 595.4 
J u ly 0.0 N D  0.0 N D  75.2 5 320 2278.1 61 7.9 
Aug 0.0 N D  0.0 N D  73.9 9 284 1 992.5 540.5 
Sept 0.0 N D  0.0 N D  62. 1  1 51 65 1 496. 1 405.8 
Oct 0.0 N D  0.0 N D  50.7 450 7 1051 .7  285.3 
Nov 0.0 N D  0.0 N D  33.8 936 0 622.7 168.9 
Dec 0.0 N D  0.0 N D  21 .5 1 348 0 442.2 1 1 9.9 
Ann 0.0 N D  0.0 N D  46.2 7677 857 1 349.2 366.0 

LATITUDE: 44 ° 23' N STATION NO. 24025 
LON G ITUD E: 1 00 °  1 7 ' W 
ELEVATIO N :  526 meters ( 1 725.3 feet) Pierre., South Dakota 
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3.33 

74 

Insolation and Temperature Data 

Max i mu m M inimum Average H eati ng Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp . oc Temp. o c Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 .22 - 12.44 - 5.61 742 0 61 54.0 0.477 
Feb 3. 1 1  - 1 0.05 - 3.44 610 0 9380.0 0.5 12  
Mar 5.94 - 6.83 - 0.44 582 0 1 3946.0 0. 537 
Apr 1 4.00 0.00 7.00 340 0 18035.0 0.534 
May 1 9.66 6.05 12 .88 1 77 8 2141 5.0 0.542 

24.61 1 1 . 1 1 1 7.88 
 61 
 241 87.0 
 0.576
june 
30. 16  1 4 .88 22.55 7 1 38 
 25229.0 
 0.61 8  
J u ly 

Aug 29.94 1 4.00 22.00 9 1 23 22275.0 0.6 16  
Sept 23.72 7.94 1 5.83 106 31 1 7227.0 0.591 
Oct 1 7.55 2.44 10.00 263 5 1 2071 .0 0.568 
Nov 8.61 - 4.88 1 .88 493 0 7339.0 0.502 
Dec - 9.49 - 3.05 663 0 5407.0 0.473 

Ann 1 5. 1 6  1 .05 8. 1 1  4068 367 1 5222.0 0.560 

Maximum M i n i m u m  Average H eat ing Coo l i n g  Total G lobal Total G lobal 
Dai ly 

Temp. o F 
Dai ly 

Temp. o F 
Monthly 

Temp. o F 
Degree Days 

Base 65 oF 
Degree Days 

Base 65 oF 
Radiation 

Btu/ft2 
Radiation 
Lang leys 

Jan 34.2 9.6 21 .9 1 336 0 542.3 1 47.1 
Feb 37.6 1 3.9 25.8 1 098 0 826.5 224.2 
Mar 42.7 1 9.7  3 1 .2 1 048 0 1 228.8 333.3 
Apr 

.May 
J u ne 

57.2 
67.4 
76.3 

32.0 
42.9 
52.0 

44.6 
55.2 
64.2 

6 12  
319  
133 

0 
14  

1 1 0 

1 589. 1 
1 887.0 
2 131 .2 

431 . 1  
51  1 .8 
578. 1 

J u ly 
Aug 
Sept 
Oct 

86.3 
85.9 
74.7 
63.6 

58.8 
57.2 
46.3 
36.4 

72.6 
7 1 .6 
60.5 
50.0 

13  
1 6  

19 1  
473 

248 
22 1 
56 
9 

2223.0 
1 962.7 
1 5 1 7.9 
1 063.6 

603.0 
532.4 
41 1 .7 
288.5 

Nov 47.5 23.2 35.4 887 0 646.7 1 75.4 
Dec 38.0 1 4.9 26.5 1 193 0 476.4 129.2 
Ann 59.3- 33.9 46.6 7322 661 1 341 .3 363.8 

STAT I O N  N O. 24090 LATITUDE: 44 ° 3' N 
LONGITUDE: 1 03 o 4 '  WRapid City, South Dakota ELEVATIO N :  966 meters (31 68.5 feet) 
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Insolation and Temperature Data 

Maximum M in imum Average H eat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Teinp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 4. 1 1 - 1 5.72 - 9.88 875 0 6044.0 0.458 

Feb - 1 .27 - 1 2.77 - 6.99 709 0 9 1 03.0 0.490 
4.27 - 6.55 - 1 . 1 1  602 0 1 3076.0 0.499Mar 

3 1 5  0 1 751 0.0 0 .516Apr 1 4.33 1 .33 7.83 
21 492.0 0.543 20.94 7.61 1 4.27 1 43 May 

36 79 23832.0 0.56726.05 1 3.50 1 9.77 J u ne 
J u ly 29.50 1 6.38 22.94 5 1 48 24396.0 0.597 

28.77 1 5.44 22. 1 1 1 0  1 27 20933.0 0.577Aug 
Sept 22.77 9.27 1 6.05 9 1  23 1 6000.0 0.545 

1 7.05 3. 1 1  1 0. 1 1 258 3 1 1409.0 0.530Oct 
6.38 - 5. 1 6  0.61 531 0 6895.0 0.463Nov 

Dec - 1  .33 - 1  1 .99 - 6.66 775 0 5006.0 0.427 
399 1 4641 .0 0.535Ann 1 3.61 1 .22 7.44 

Maximum M i ni m u m  Average H eat ing Cool ing Total G l obal Total Global 
Daily Dal ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. o F Temp.  oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 24.6 
Feb 29.7 9.0 

1 4.2 1 575 0 532.6 1 44.5 
1 9.4 1 276 0 802. 1  2 1 7.6 

0 1 1 52.2 3 1 2.5 Mar 39.7 20.2 30.0 1 084 
46. 1 567 0 1 542.9 4 1 8.5 Apr 57.8 

257 31 1 893.7 5 1 3. 7  May 69.7 
65 1 42 2099.9 569.678.9 56.3 67.6J une 

9 266 2 1 49.6 583. 1  J u ly 85. 1  6 1 .5 73.3 
1 8  229 1 844.5 500.3Aug 83.8 59.8 7 1 .8 

1 64 41  1 409.8 382.4Sept 73.0 48.7 60.9 
464 5 1 005.3 272.7Oct 62.7 37.6 50.2 

22.7 33. 1 956 0 607.5 1 64.8 Nov 
441 . 1  1 1 9.6 20.0 1 395 0 

7837 7 1 8  1 290. 1 
Dec 29.6 1 0.4 
Ann 56.5 34.2 

STATION N O. 1 4944 LATITUDE:  43 ° 34 ' N 
LO N G ITUDE: 96 ° 44'  W 
ELEVATION :  435 meters (1 426.8 feet) Sioux Fal ls ,  South Dakota 
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49.9 
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Insolation and Tem perature Data 

Max i m u m  M in i m u m  Average Heati ng Coo l i ng Total Global Global Kr 
Dai ly  Dai ly  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8. 3  oc kJ/m2 I ndex 

Jan - 0.83 4.55 427 0 71 56.0 0.387 
3 9744.0 0.4 1 5  Feb 1 1 .88 0 . 1 6  6.05 

Mar 
Apr 
May 
J une 
J u l y  
Aug 
Sept 
Oct 
N ov 
Dec 
Ann 

1 6.22 
22.72 
27.22 
30.83 
31 .94 
3 1  .66 
28.55 
23.05 
1 5.94 
1 0.50 
21  .72 

3.55 
8.94 

1 3.33 
1 8.05 
20.05 
1 9.44 
1 5.77 

8.94 
2.83 

- 0.33 
9.1 6  

9.88 
1 5.83 
20.27 
24 .44 
26.00 
25.55 
22. 1 6  
1 6.00 

9.38 
5. 1 1  

1 5.44 

268 
91 
28 

0 
0 
0 
5 

101  
268 
4 1 0  

1 947 

6 
1 6  
88 

1 83 
237 
223 
1 20 

28 
0 
0 

908 

1 3349.0 
1 7588.0 
1 9655.0 
20784.0 
1 9693.0 
1 8499.0 
1 5 1 56.0 
1 2577.0 

8772.0 
6587.0 

1 4 1 30.0 

0.445 
0.487 
0.489 
0.497 
0.480 
0.490 
0.467 
0.485 
0.438 
0.387 
0.465 

M aximum 
Dai ly 

Temp. oF  

M i ni m u m  
Dai ly  

Tem p. o F  

Average 
Monthly 

Temp. °F 

Heating 
Degree Days 

Base 65 o F  

Cool i ng 
Degree Days 
Base 6 5  ° F  

Total Global 
Radiation 

Btu/fP 

Total G lobal 
Radiation 
Langleys 

Jan 30.5 40.2 769 0 630.5 1 71 .0 
Feb 53.4 32.3 42.9 625 5 858.6 232.9 
Mar 61 .2 38.4 49.8 482 1 1  1 1 76.2 3 1 9 . 1  
Apr 
May 
J une 

72.9 
81 .0 
87.5 

48. 1 
56.0 
64.5 

60.5 
68.5 
76.0 

1 64 
50 

0 

29 
1 58 
329 

1 549.7 
1 731 .9 
1 831 .4 

420.4 
469.8 
496.8 

J u ly 
Aug 
Sept 
Oct 

89.5 
89.0 
83.4 
73.5 

68. 1 
67.0 
60.4 
48.1 

78.8 
78.0 
71 .9 
60.8 

0 
0 
9 

1 82 

427 
401 
2 1 6  

50 

1 735.2 
1 630.0 
1 335.5 
1 1 08.2 

470.7 
442.1  
362.2 
300.6 

Nov 60.7 37. 1 48.9 482 0 772.9 209.7 
Dec 50.9 31 .4 4 1 . 2  738 0 580.4 1 57.4 
Ann 7 1 . 1  48.5 59.8 3505 1 634 1 245. 1 337.7 

STAT I O N  N O .  1 3882 LATITUDE: 35 ° 2 '  N 
LON GITU DE: 85 ° 1 2 ' W 

Chattanoog a ,  Tennessee ELEVATION :  2 1 0  meters (688.8 feet) 
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Insolation and Temperature Data 

Maximum M i n imum AveragE H eating Cool ing Total G lobal G lobal Kr 
Dai ly 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudi ness 
I ndex 

Jan 9.38 0. 1 1  420 0 7044.0 0.392 
Feb 1 1 . 1 1 0.83 6.00 350 4 9799.0 0.425 
Mar 15.77 4. 1 1  268 8 1 351 4.0 0.455 
Apr 22.22 9.22 1 5.72 96 1 7  1 8 1 46.0 0.504 
May 26.55 1 3.83 20.22 26 84 20465.0 0.509 
June 30.05 1 8.22 24. 1 6  0 175 2 1 581 .0 0.51 5  
J u ly 3 1 . 1 1 20. 1 6  25.66 0 227 20477.0 0.499 
Aug 30.72 1 9.55 25. 1 6  0 21 1 1 8906.0 0.502 
Sept 27.77 1 6.22 22.00 5 1 1  5 1 5698.0 0.487 

26 1 2721 .0 0.498Oct 22. 1 1 1 0.00 1 6.05 
Nov 1 4.94 4. 1 1  263 0 861 1 .0 0.440 
Dec 9.88 0.61 5.27 405 0 6462.0 0.390 
Ann 21 .00 9.72 1 5.38 1 932 871 1 4452.0 0.479 

Maximum M in i m u m  Average H eating Coo l i ng Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. o F Temp. oF Base 65 _ ° F  Base 6 5  o F  Btu/fF Langl eys 

Jan 48.9 32.2 40.6 756 0 620.7 1 68.4 
Feb 52.0 33.5 42.8 630 7 863.4 234.2  
Mar 60.4 39.4 49.9 482 1 4 1 1 90.8 323.0 

1 73 3 1  1 598.9 Apr 72.0 48.6 60.3 
1 5 1  1 803.3 489 . 1  May 79.8 56.9 68.4 

J une 86. 1  64.8 75.5 0 31 5 1 90 1 .6 51 5.8 
J u l y  88.0 68.3 78.2 0 409 1 804.3 489.4 
Aug 87.3 67.2 77.3 0 380 1 665.9 451 .9 
Sept 82.0 61 . 2  7 1 .6 9 207 1 383.2  375.2 
Oct 71  .8 50.0 60.9 1 75 47 1 1  20.9 304.0 
Nov 58.9 39.4 49.2 473 0 758.7 205.8 
Dec 49.8 33. 1 41  .5 729 0 569.4 1 54.4 
Ann 69.8 49.5 59.7 3478 1 568 1 273.4 

STATION NO.  1 389 1 LATITUDE: 35 ° 49' N 
LON G ITUDE: 83 o 59' W 
ELEVATION :  299 meters (980.7 feet) Knoxville, Tennessee 
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Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool i ng Total G lobal Global Kr 
Dai ly 

Temp. oc 
Daily 

Temp. oc 
Month l y  

Temp. oc 
Degree Days 
Base 1 8.3  oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
Index 

Jan 9.66 - 0.22 4.72 422 0 7748.0 0.420 
Feb 1 1  . 72 1 .33 6.55 330 0 1 0722.0 0.457 
Mar 1 6.00 1 0.55 253 1 2  1 4505.0 0.483 
Apr 
May 
J u ne 
J u ly 
Aug 
Sept 
Oct 
N ov 
Dec 
Ann 

22.61 
27.33 
3 1  .50 
33. 1  1 
32.55 
29.05 
23.83 
1 6.38 
1 0.94 
22.05 

1 1 .27 
1 5.88 
20.27 
21  .94 
2 1 . 1 6  
1 7. 1 1  
1 0.61 

4.61 
0.94 

1 0.83 

1 6.94 
2 1 .6 1  
25.88 
27.55 
26.88 
23. 1 1  
1 7.22 
1 0.50 

5.94 
1 6.44 

72 
1 2  

0 
0 
0 
3 

78 
235 
383 

1 792 

31 
1 1 3  
226 
286 
265 
1 47 

44 
0 
0 

1 1 27 

1 8598.0 
21 392.0 
23204.0 
22380.0 
20700.0 
1 6693.0 
1 3670.0 

9269.0 
7 1 34.0 

1 5501 .0 

0.51 5 
0.532 
0.555 
0.546 
0.548 
0.5 1 4  
0.527 
0.463 
0.4 1 9  
0.5 1 0  

Max i m u m  
Dai l y  

Temp. oF 

M i ni m u m  
Dai ly 

Temp. °F 

Average 
Monthly 

Temp. ° F  

H eating 
Degree Days 

Base 65 oF 

Cool i ng 
Degree Days 
Base 65 oF 

Total Global 
Radiation 

Btu/fP 

Total G lobal 
Radiation 
Langleys 

Jan 49.4 3 1 .6 40.5 760 0 682.7 1 85.2 
Feb 	 53. 1 43.8 594 0 944.8 256.3 
Mar 60.8 4 1 . 1  51 .0 455 22 1 278. 1 346.7 
Apr 72.7 52.3 62.5 1 30 56 1 638.7 444.5 
May 8 1 .2 60.6 70.9 22 203 1 884.9 5 1 1 .3 
J u ne 88.7 68.5 78.6 0 407 2044.6 554.6 
J u l y  	 91 .6 7 1 .5 8 1 .6 0 51 5 1 972.0 
Aug 90.6 70.1 80.4 0 477 1 824.0 494.8 
Sept 84.3 62.8 73.6 5 265 1 470.9 399.0 
Oct 	 74.9 5 1 . 1  63.0 1 40 1 204.5 326.7 
N ov 	 61 .5 40.3 50.9 423 0 81 6.7 221 .5 
Dec 	 51 .7  42.7 689 0 628.6 1 70.5 
Ann 	 7 1 . 7  51 .5 6 1 .6 3226 2029 1 365.9 370.5 

STATION N O .  1 3893 	 LATITUDE: 35 o 3' N 
LON G ITUDE: 89 ° 59' WMemphis,  Tennessee ELEVATION:  87 meters (285.4 feet) 
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Insolation and Temperature Data 


Maxim u m  M in i m u m  Average H eating Cool i ng Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp.  oc Base 1 8. 3  oc Base 1 8.3 oc kJ/m2 I ndex 

J an 8 .66 - 1  .66 3.50 460 0 6578.0 0.369 
Feb 1 0 .50 - 0.55 5.00 0 9349.0 0.409 
Mar 1 5. 1 1 3.38 9.27 291 1 0  1 2822.0 0.433 
Apr 21 .83 9.33 1 5.61  1 6  1 751 8.0 0.488 
M ay 26.55 1 4.05 20.27 25 85 20709.0 0.51 6 
June 30.83 1 8.72 24.77 0 1 93 22278.0 0.532 
Ju ly  32:33 20.55 26.44 0 251 21 462.0 0.523 
Aug 31 .77 1 9.83 25.83 0 .  232 1 971 2.0 0.524 
Sept 28.61 1 5.83 22.22 5 1 22 1 5865.0 0.494 
Oct 22.88 9.22 1 6.05 1 00 29 1 2641 .0 0.497 
Nov 1 5.00 3. 1 6  9. 1 1  276 0 8072.0 0.4 1 6  
Dec - 0.49 4.66 423 0 5908.0 0.361 
Ann 2 f 1 6  9.27 1 5.22 2053 941 1 44 1 0.0 0.480 

M ax i m u m  M in i m u m  Average H eating Cool i ng Total Global Total G lobal 
Dai ly Dai ly  Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF Temp. oF Temp. oF Base 65 oF Base 65 °F Btu/fP Langleys 

Jan 47.6 29.0 38.3 828 0 579.6 1 57.2 
Feb 50.9 3 1 .0 4 1 .0 671 0 823.8 223.5 
Mar 59.2 38. 1 48.7 1 8  1 1 29.8 306.5 

7 1 .3 48.8 60. 1 1 75 29 1 543.6 4 1 8.7 Apr 
68.5 1 53 1 824.8 495.0 M ay 79.8 
76.6 0 347 1 963.0 532.5June 87.5 65.7 

J u l y  90.2 69.0 79.6 0 452 1 891 . 1  51 3.0 
Aug 89.2 67.7 78.5 0 4 1 8  1 736.9 471 . 1  
Sept 83.5 60.5 72.0 9 220 1 397.9 379.2 
Oct 73.2 48.6 60.9 180 52 1 1  1 3.8 302.1  
Nov 59.0 37.7 48.4 0 71 1 .3 1 92.9 
Dec 49.6 3 1 . 1  40.4 761 0 520.6 1 4 1 .2 
Ann 70.1 48.7 3695 1 694 1 269.7 344.4 

SOLM ET STATION NO. 1 3897 LATITUDE: 36 ° 7' N 
LO NGITUDE: 86 ° 41  ' W 
ELEVATIO N :  180 meters (590.4 feet) N ashvi lle,  Tennessee 
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55.7 43.7 
35.9 

77.7 52. 7  

34.5 

57 

49 

479 
353 

Insolation and Temperature Data 

Average H eating Coo l i ng Total Global G lobal KrMax i m um M i n imum · Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness . 
Temp.  oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3  oc kJ/m2 I ndex 

366 0 1 0484.0 0.523Jan 1 3. 1 6  - 0. 1 6  6.50 
8.83 266 0 1 3421 .0 0.539Feb 1 5.50 2 . 1 6  

Mar 1 9.61 5.38 1 2.50 1 96 1 6  1 7887.0 0.576 
61 2092 1 .0 0.570Apr 25.38 1 1 .50 1 8.44 

6 1 33 231 22.0 0.57428.83 1 6.00 22.44May 
J une 0 255 25066.0 0.60233. 1  1 20.55 26.83 
J u l y  35. 1 6  22.44 28.83 0 325 24277.0 0.594 
Aug 35.1 6  22. 1 6  28.66 0 320 22200.0 0.583 
Sept 30.83 1 8 . 1 1 24.50 0 1 85 1 81 31 .0 0.545 

1 8.94 68 1 4930.0 0.549Oct 25.55 1 2.33 
1 86 5 1 1  439.0 0.531 Nov 1 9.00 5.55 1 2.27 
320 0 9798.0 0.525Dec 1 4.55 1 .38 8.00 

1 450 1 370 1 7640.0 0.565Ann 24.66 1 1 .44 1 8.05 

Maxim u m  M i ni m u m  Average H eating Cool ing Total G lobal Total G lobal 
Dai ly Dai l y  Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. oF Temp. oF Base 65 o F  Base 6 5  o F  Btu/fP Langleys 

Jan 
Feb 59.9 

659 0 923.8 250.63 1 . 7  
0 1 1 82.6 320.847.9 

29 1 576.1 427.5Mar 67.3 4 1 . 7  54.5 
Apr 65.2 1 03 1 1 0 1 843.4 500.0 

72.4 1 1  239 2037.4 552.6M ay 83.9 60.8 
• 91 .6 69.0 80.3 0 459 2208.7 599. 1 J une 

83.9 0 585 2 1 39.1  580.2J u l y  95.3 72.4 
95.3 7 1 .9 83.6 0 576 1 956. 1 530.6Aug 

Sept 87.5 64.6 76. 1 0 333 1 597.6 433.3 
Oct 78.0 54.2 66. 1 88 1 22 1 3 1 5.5 356.8 
Nov 66.2 42.0 54. 1  335 9 1 007.9 273.4 
Dec 58.2 46.4 576 0 863.3 234.2 

64.5 261 0  2466 1 554.3 421 .6 Ann 76.4 52.6 

LATITUDE: 32 ° 26' N STATION NO. 1 3962 
LONGITUDE: 99 ° 41 ' W

Abilene, Texas ELEVATION:  534 meters ( 1 75 1 .5 feet) 

206 



7.94 

55 

99 

Insolation and Temperature Data 

Maximum M i n imum Ave rag€ H eat ing Cool ing Total G lobal Global Kr 
Dai ly  Dai ly Monthly Degree Days Degree Days Radi ation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 Index 

Jan 9.66 - 5.27 2.22 499 0 1 0897.0 0.594 
Feb 1 1 .66 - 3. 1 1 4.27 393 0 1 41 1 2.0 0.604 
M ar 1 5.55 - 0.44 7.55 333 0 1 8508.0 0.61 8 
Apr 2 1 .6 1  5.61 1 3.61 1 52 1 1  2291 5.0 0.635 
May 26.22 1 1 .05 1 8.66 45 25100.0 0.624 
J u n e  31 . 1 1  1 6.22 23.66 5 1 6.5 271 59.0 0.649 
J u l y  33.00 1 8.83 25.94 0 236 25881  .0 0.631 
Aug 32.44 1 8. 1 6  25.33 0 2 1 7  23868.0 0.633 
Sept 28.27 1 3.72 21  .00 1 1  91 1 9980.0 0.61 7 
Oct 22.72 7.83 1 5.27 1 1  4 20 1 5928.0 0.6 1 6  
Nov 1 5.55 0.27 31 1 0 1 1 722.0 0.589 
Dec 
Ann 

1 0.83 
21  .55 

- 3.61 
6.61 

3.61 · 
1 4. 1 1  

456 
2323 

0 
796 

9892.0 
1 8830.0 

0.585 
0.621 

Jan 
Feb 
Mar 
Apr 

Maximum 
Dai ly 

Temp. oF 

49.4 
53.0 
60.0 
70.9 

M inimum 
Daily 

Temp. oF 

22.5 
26.4 
31 .2 
42.1 

Average 
Monthly 

Temp. oF 

36.0 
39.7 
45.6 
56.5 

H eating 
Degree Days 

Base 65 oF 

898 
707 
599 
274 

Cool ing 
Degree Days 
Base 65 oF 

0 
0 
0 

20 

Total Global 
Radiation 

Btu/ft2 

960.2 
1 243.5 
1 630.8 
201 9. 1  

Total G lobal 
Radiation 
Langleys 

260.4 
337.3 
442.4 
547.7 

May 79.2 51 .9 65.6 81 221 1 .7 599.9 
J u ne 88.0 6 1 .2 74.6 9 297 2393.1  649.1  
J u ly 9 1 . 4  65.9 78.7 0 425 2280.5 61 8.6 
Aug 90.4 64.7 77.6 0 391 2 1 03.1  570.5 
Sept 82.9 56.7 69.8 20 1 64 1 760.5 477.5 
Oct 72.9 46. 1  . 59.5 205 36 1 403.5 380.7 
Nov 60.0 32.5 46.3 560 0 1 032.9 280.2 
Dec 51 .5 25.5 38.5 821 0 871 .6 236.4 
Ann 70.8 43.9 57.4 4 1 81 1 433 1 659.2 450.1  

LATITUDE: 35 ° 1 4 '  N STATION N O .  23047 
LON G ITUDE: 1 01 o 42'  W 
ELEVATION :  1 098 meters (3601 .4 feet) Amari l lo,  Texas 
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73.7 

339 

344 

43 

I nsolation and Temperature Data 


Maximum M in imum Average H eating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 5.55 4.05 9.83 268 4 981 1 .0 0.460 
Feb 1 7.66 6.00 1 1 .83 1 91 8 1 2763.0 0.491 
Mar 21 .50 9.00 1 5.27 1 23 28 1 621 7.0 0.509 
Apr 26. 1 1 1 4 .55 20.33 24 84 1 821 6.0 0.492 
May 29.55 1 8.38 24.00 0 1 75 20809.0 0.51 7 
June 33. 1 6  21 .88 27.55 0 276 2351 5.0 0.568 
J u l y  35.22 23. 1 6  29.22 0 337 23895.0 0.586 
Aug 	 35.50 23.05 29.27 0 2 1 9 1 8.0 0.573 
Sept 
Oct 
Nov 
Dec 
Ann 

3 1  .88 
27.38 
21  .22 
1 7.22 
26.00 

20.22 
1 4.94 

8.88 
5.33 

1 4. 1 1  

26.05 
2 1 . 1 6  
1 5.05 
1 1 .27 
20.05 

0 
21 

1 1  3 
221 
965 

231 
1 09 

1 5  
2 

1 6 1 5  

1 8227.0 
1 5 1 3 1 .0 
1 1 1 98.0 

9364.0 
1 6755.0 

0.538 
0.537 
0.492 
0.469 
0.526 

Jan 

Maximum 
Dai ly  

Temp. o F  

60.0 

M i n imum 
Dai ly 

Temp. o F  

39.3 

Average 
Monthly 

Temp. o F  

49.7 

H eating 
Degree Days 

Base 65 o F  

482 

Cool ing 
Degree Days 
Base 6 5  ° F  

7 

Total G lobal 
Radiation 

Btu/fP 

864.5 

Total G lobal 
· Radiation 

Langleys· 

234.5 
Feb 	 63.8 42.8 53.3 1 4  1 1  24.6 305.0 
Mar 	 70.7 48.2 59.5 221 50 1 428.9 387.6 
Apr 	 79.0 58.2 68.6 1 51 1 605. 1 435.4 
May 85.2 65. 1 75.2 0 3 1 5  1 833.6 497.4 

J u ne 91 . 7  71 .4 81 .6 0 497 2072.0 562.0 

J u ly 	 95.4 84.6 	 0 607 2 1 05.5 571 . 1  
Aug 95.9 73.5 84.7 0 610 1 931 .3 523.9 
Sept 89.4 68.4 78.9 0 4 1 6  1 606.1 435.6 
Oct 81 .3 58.9 70. 1  38 1 96 1 333.3 361 .6 
Nov 70.2 48.0 59. 1  203 27 986.7 267.6 
Dec 63.0 41 .6 52.3 398 4 825.1 223.8 
Ann 78.8 57.4 68. 1 1 737 2907 1 476.4 400.5 

STATION NO.  1 3958 	 LATITU DE: 30 ° 1 8 '  N 
LONGITUDE: 97 ° 42' WAust i n ,  Texas ELEVAT I O N :  1 89 meters (61 9.9 feet) 
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77.5 
53.3 

43 

42 

34 

lnsolatiol) and Temperature Data 

M axi m u m  M i ni m u m  Average H eating Cool ing Total G lobal G lobal Kr 
Dai ly 

Temp. oc 
· Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 20.83 1 0.55 1 5.72 1 25 1 0359.0 0.433 
Feb 22.61 1 2.27 1 7.44 83 58 1 2886.0 0.457 
M ar 24.77 1 4.88 1 9.83 49 96 . 16545.0 0.495 
Apr 28.38 1 9.27 23.83 0 1 65 1 97 1 5.0 0.523 
M ay 30.61 21 .88 26.27 0 246 21 870.0 0.545 
J u n e  . 32.55 23.88 28.22 0 296 24006.0 0.587 
J u l y  33.77 24.38 29. 1 1  0 333 251 09.0 0.622 
Aug 33.88 24.27 29. 1 1  0 333 23008.0 0.597 
Sept 32. 1 6  22.88 27.55 0 276 1 9224.0 0.549 
Oct 29.27 1 9.22 24.27 2 1 87 1 6330.0 0.542 
Nov 25.27 1 4.83 20.05 1 9  71 1 1 968.0 0.475 

22.38 1 1 .83 1 7. 1 1 80 9787.0 0.433Dec 
Ann 28.05 1 8.33 23.22 361 2 1 52 1 7567.0 0.532 

M ax i m u m  
Dai l y  

Temp. o F  

M in i m u m  
Dai l y  

Temp. oF 

Average 
Monthly 

Temp. oF 

Heating 
Degree Days 

Base 65 oF 

Coo l i ng 
Degree Days 
Base 65 oF 

Total G lobal 
Radiation 

Btu/ftz 

Total Global 
Radiation 
Langleys 

Jan 
Feb 
Mar 
Apr 
M ay 
J u n e  
J u ly 
Aug 
Sept 
oct 

69.5 
72.7 
76.6 
83. 1  
87. 1 
90.6 
92.8 
93.0 
89.9 
84.7 

5 1 .0 
54. 1  
58.8 
66.7 
7 1 .4 
75.0 
75.9 
75.7 
73.2 
66.6 

60.3 
63.4 
67.7 
74.9 
79.3 
82.8 
84.4 
84.4 
8 1 .6 
75.7 

225 
1 49 

88 
0 
0 
0 
0 
0 
0 
4 

77 
1 04 
1 73 
297 
443 
533 
599 
599 
497 
337 

91 2.8 
1 1 35.4 
1 457.8 
1 737.2 
1 927. 1 
2 1  1 5.3 
221 2.5 
2027.3 
1 693.9 
1 438.9 

247.6 
308.0 
395.4 
471 .2 
522.7 
573.8 
600.1  
549.9 
459.5 
390.3 

Nov 58.7 68. 1  1 28 1054.5 286.0 
76 862.4Dec 72.3 62.8 1 44 233.9 

Ann 82.5 65.0 73.8 650 3874 1 547.9 41 9.9 

LATITUDE: 25 o 54 ' N 
LONG ITUDE: 9? D 26' W 
ELEVATI O N :  6 meters ( 1 9. 7  feet) 
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SOLM ET STATION NO. 1 29 1 9  

Brownsville, Texas 



Insolation and Temperature Data 

75.5 

73.9 
479 

77 

Jan 
Feb 
Mar 
Apr 
May 
June 
J u l y  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

Jan 
Feb 

Maximum 

Dai ly 


Temp. oc 

1 9. 1 6  
21  .00 
24. 1 6  
27.83 
30.33 
32.88 
34.66 
34.88 
32.22 
28.94 
24.00 
20.72 
27.55 

Max i m u m  


Dai ly 

Temp. o F  


66.5 
69.8 

M i n imum 

Dai ly 


Temp. oc 

7.83 
9.61 

1 2.33 
1 7.44 
20.61 
23. 1 1  
24.00 
24. 1 1  
22.22 
1 7.61 
1 2.55 

9.38 
1 6.72 

M i n imum 

Dai ly 


Temp. o F  


46. 1 
49.3 

Average 

Monthly 


Temp. oc 

1 3.50 
1 5.33 
1 8.27 
22.66 
25.50 
28.00 
29.33 
29.50 
27.22 
23.27 
1 8.27 
1 5.05 
22. 1 6  

Average 

Monthly 


Temp. °F 


56.3 
59.6 

H eating 

Degree Days 

Base 1 8.3 oc 


1 68 
1 1 0 

66 
0 
0 
0 
0 
0 
0 
3 

45 
1 21 
5 1 6  

Heating 

Degree Days 


Base 65 oF 


302 

1 98 


Cool i ng 
Degree Days 
Base 1 8.3 oc 

1 8  
26 
65 

1 32 
222 
290 
341 
346 
266 
1 57 

43 
20 

1 930 

Cool ing 

Degree Days 

Base 65 oF 


32 

47 


Total G lobal 
Radiation 

kJ/m2 

1 0 1 92.0 
1 3022.0 
1 6228.0 
1 8640.0 
21  1 82.0 
23762.0 
2481 0.0 
22593.0 
1 9 1 46.0 
1 6073.0 
1.1 833.0 

9587.0 
1 7256.0 

Total G l obal 

Radiation 


Btu/ft2 


898. 1 
1 1 47.4 

Global Kr 

Cloudi ness 


Index 


0.446 
0.477 
0.495 
0.498 
0.527 
0.578 
0.61 2 
0.588 
0.554 
0.548 
0.489 
0.446 
0.530 

Total G lobal 

Radiation 

Langleys 


243.6 
31 1 .2 

1 1 7  1 429.9 387.954.2 64.9 1 1 9 
238 1 642.4 445.563.4 72.8 0 

Mar 
Apr 82. 1 

1 866.4 506.386.6 69. 1  77.9 0 400M ay 
June 2093.8 567.991 .2 73.6 82.4 0 522 

75.2 84.8 0 6 1 4  2 1 86.1  593.0July  94.4 
0 623 1 990.8 540.0Aug 94.8 75.4 85.1 

1 687.0 457.690.0 72.0 81 .0 0Sept 
5 283 1-4 1 6.3 384.2Oct 84.1 63.7 

1 042.7 282.8Nov 75.2 54.6 64.9 81 
844.7 229.1  Dec 69.3 48.9 59.1 2 1 8  36 

1 520.5 4 1 2.4 Ann 81 .6 62.1 71 .9 929 3474 

LATITUD E: 27 ° 46 ' NSTATION NO .. 1 2924 
LON G ITUDE: 97 ° 30 ' W 
ELEVATION :  1 3  meters (42.6 feet) Corpus Christ i ,  Texas 

2 1 0  



35.7 

95.7 75.9 

57.5 
45.4 

39 

54 

Insolation and Temperature Data 


M ax i m u m  M in i m u m  Average H eating Cool ing Total Global Global Kr 
Dai ly Dai l y  Monthly Degree Days Degree Days Radiation Cloudi n·ess 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 2.83 2.05 7.44 337 0 9323.0 0.47 1 
Feb 1 5. 1  1 4 . 1 6  9 .66 242 0 1 2 1 56.0 0.493 
Mar 1 9. 1  1 7.33 1 3.22 1 74 1 6  1 6 1 36.0 0.522 

24.61 1 3.55 1 9. 1  1 Apr 62 1 8463.0 0.505 
M ay 
J u ne 
J u ly 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

28.38 
32.55 
35.05 
35.38 
31 . 1 1  
25.77 
1 9 .1  1 
1 4.33 
24.44 

1 8.00 
22.55 
24.61 
24.38 
20. 1 6  
1 4 . 1 6  

7 .44 
3.66 

1 3.50 

23.22 
27.55 
29.83 
29.88 
25.66 
20.00 
1 3 .27 

9.00 
1 9.00 

0 
0 
0 
0 
0 

30 
1 57 
289 

1 272 

1 5 1  
276 
356 
358 
220 

82 
6 
0 

1 530 

21  433.0 
24229.0 
24083.0 
221 33.0 
1 80 1 2.0 
1 4482.0 
1 0627.0 

8853.0 
1 6661 .0 

0.532 
0.582 
0.589 
0.582 
0.543 
0.536 
0.499 
0.481 
0.536 

M aximum 
Dai ly 

Temp. o F  

M inim u m  
Dai l y  

Temp. oF 

Average 
Monthly 

Temp. o F 

H eating 
Degree Days 

Base 65 oF 
Cool ing 

Degree Days 
Base 65 oF 

Total Global 
Radiation 

Btu/fP 

Total G lobal 
Radiation 
Langl eys 

Jan 55. 1 45.4 607 0 821 .5 222.8 
Feb 59.2 39.5 49.4 436 0 1 071 . 1  290.5 
Mar 66.4 45.2 55.8 3 1 3  29 1 42 1 .8 385.7 
Apr 76.3 56.4 66.4 70 1 1 2  1 626.8 441 .3 
M ay 83. 1 64.4 73.8 0 272 1 888.5 51 2.3 
J une 90.6 72.6 e 1 .6 0 497 2 1 34.9 579.1  
J u ly 95. 1 76.3 85.7 0 641 2 1 22.1  575.6 
Aug 85.8 0 644 1 950.2 529.0 
Sept 88.0 68.3 78.2 0 396 1 587. 1  430.5 

68.0 148 1 276. 1 346 . 1  Oct 78.4 
Nov 55.9 283 1 1  936.4 254.066.4 
Dec 57.8 38.6 48.2 520 0 780. 1 21 1 .6 
Ann 76.0 56.3 66.2 2290 2754 1 468. 1 398.2 

LATITUDE: 32 ° 51 ' N STATION N O .  1 3960 
LONG ITU DE: 96°  51 ' W 
ELEVATIO N :  1 49 meters (488.7 feet) Dal l as, Texas 

21  1 



Insolation and Temperature Data 


Maxim u m  
Dai l y  

Temp. oc 

M i nimum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 1 8. 3  oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 
C loudiness 

I ndex 

Global Kr 

Jan 1 7.44 3.38 1 0.44 249 4 1 0876.0 0.497 
Feb 20.33 6.00 1 3. 1 6  1 57 1 2  1 3685.0 0.51 7 
Mar 24.66 9.33 1 7.00 90 48 1 7931 .0 0.557 
Apr 
M ay 
J u ne 

29.50 
32.33 
35.61 

1 4.94 
1 8.94 
22.44 

22.22 
25.66 
29.05 

8 
0 
0 

1 25 
227 
321 

1 9287.0 
20736.0 
22969.0 

0.5 1 8  
0.51 5 
0.556 

J u ly 
Aug 
Sept 
Oct 

37.33 
36.94 
33.27 
28.38 

23.44 
23. 1 1  
20.27 
1 5. 1 1  

30.38 
30.05 
26:77 
21 .77 

0 
0 
0 

1 8  

373 
363 
253 
1 25 

233 1 4.0  
21-977.0 
1 7979.0 
1 5430.0 

0.573 
0.573 
0.526 
0.539 

Nov 22.33 8.27 1 5.33 1 02 1 2  1 2024.0 0.51 6 
Dec 1 8.33 4 . 1 6  1 1 .27 2 1 8  0 1 0244.0 0.499 
Ann 28.05 1 4. 1 1  21  . 1 1  846 1868 1 7204.0 0.536 

Max i m u m  
Dai ly 

Temp. oF 

M inimum 
Dai ly 

Temp. o F  

Average 
Monthly 

Temp. o F  

Heati ng 
Degree Days 

Base 65 oF 

Cool i n g  
Degree Days 
Base 65 oF 

Total Global 
Radiation 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

J an 63.4 38. 1 50.8 448 7 958.3 259.9 
Feb 68.6 42.8 55.7 283 22 1 205.8 327.1 
Mar 76.4 48.8 62.6 1 62 86 1 580.0 428.6 
Apr 
M ay 
J une 

85.1 
90.2 
96.1 -

58.9 
66. 1 

- 72.4 

72.0 
78.2 
84.3 

1 4  
0 
0 

225 
409 
578 

1 699.5 
1 827.1 
2023.9 

461 .0 
495.6 
549.0 

J u l y  
Aug 
Sept 
Oct 

99.2 
98.5 
91  .9  
83. 1 

74.2 
73.6 
68.5 
59.2 

86.7 
86. 1  
80.2 
71 .2 

0 
0 
0 

32 

671 
653 
455 
225 

2054.3 
1 936.5 
1 584.2 
1 359.6 

557.2 
525.3 
429.7 
368.8 

Nov 72.2 46.9 59.6 1 84 22 1 059.5 287.4 
Dec 65.0 39.5 52.3 392 0 902.6 244.8 
Ann 82.5 57.4 70.0 1 523 3362 1 5 1 5.9 41  1 .2 

STATION NO. 220 1 0  LATITUDE: 29 ° 22' N 
LONGITUDE: 1 00 °  55' W 
ELEVATIO N :  3 1 3  meters ( 1 026.6 feet) Del Ri.o, Texas 

21 2 



33.77 

49.5 

49 31 

33 

" 5 17.9 

59 

I nsolation and Temperature Data 


Max i m u m  M in i m u m  Average Heat ing Coo l i ng Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 1 3.88 - 0.99 6. 44 368 0 1 2769.0 0.625 
Feb 1 6.94 1 .27 9. 1 1  258 0 .1 6798.0 0.666 
Mar 20.50 4.61 1 2.55 1 82 3 2 1 668.0 0.692 

26823.0 0.729 Apr 25.83 9.61 1 7.72 
30.66 1 4.00 22.33 0 1 23 2951 4.0 0.733 May 

J u n e  0 255 30443.0 0.73234.94 1 8.72 26.83 
34.77 21 .05 27.94 0 297 27806.0 0.680J u ly 

Aug 20. 1 1  26.94 0 267 25927.0 0.680 
1 6. 1 1  23.44 0 1 53 22552.0 0.674Sept 30.77 

1 8601 .0 0.67625.83 9.72 1 7.77 51Oct 
Nov 1 8.94 2.77 1 0.88 223 0 1 41 1 5.0 0.644 
Dec 1 4.33 - 0.61 6.88 355 0 1 1 697.0 0.6 1 4  
Ann 25. 1 1  9.72 1 7.44 1 487 1 1 65 21 559.0 0.687 

Max i m u m  M in i m u m  Average H eati n g  Coo l i ng Total Global Total G lobal 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Rad iation 

Temp.  oF Temp. oF Temp. o F Base 65 oF  Base 6 5  °F Btu/fF Langleys 

30.2 43.6 662 0 1 1 25.1 305.2Jan 57.0 
Feb 62.5 34.3 48.4 464 0 1 480. 1 401 .5 

641 . 1  
1 909.3 Mar 68.9 40.3 54.6 328 5 
2363.578.5 49.3 63.9 88 56Apr 
2600.687.2 57.2 72.2 0 221 705.4 

94.9 65.7 80.3 0 459 2682.5 727.6
May 
J u n e  
J u l y  94.6 69.9 82.3 0 535 2450.1  664.6 
Aug 92.8 68.2 80.5 0 481 2284.5 61 9.7 
Sept 87.4 61 .0 74.2 0 275 1 987. 1 539.0 

1 639.0 444.6Oct 78.5 49:5 64.0 92 
1 243.7 337.4N ov 66. 1 37.0 5 1 .6 401 0 

Dec 57.8 30.9 44.4 639 0 1030.7 279.6 
Ann 77.2 63.4 2677 2097 1 899.7 51 5.3 

SOLMET STATION NO. 23044 LATITUDE: 3 1  o 48' N 
LON G ITUDE: 1 06 °  24'  W El Paso, Texas ELEVATION:  1 1 94 meters (391 6.3 feet) 

2 1 3  
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1 3  

78 

335 
94 

59 

ELEVATION: 1 64 meters (537.9 feet) 

Insolation and Temperature Data 

Max i m u m  M in i m u m  Average H eat ing Cool ing Total Global Global Kr 
Daily Dai ly  Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. o c  Temp. o c  Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 3. 1 6  1 .05 7. 1 1  0 9 1 39.0 0.461 
Feb 1 5.44 3. 1 1  9.27 253 0 1 2 1 36.0 0.492 
Mar 1 9.22 6.27 1 2.77 1 86 1 5993.0 0.51 7 
Apr 24.61 1 2.27 1 8.44 48 52 1 8345.0 0.501 
May 28.22 1 6.72 22.50 0 1 3 1  21 454.0 0.533 
J u ne 32.66 21 .27 27.00 0 260 24434.0 0.586 
J u l y  35.27 23.33 29.33 0 341 24459.0 0.598 
Aug 35.61 23.1 6  29.38 0 342 22502.0 0.592 
Sept 31 .38 1 9 33 25.38 0 21 1 1 8400.0 0.555 
Oct 26.22 1 3.33 1 9.77 33 1 4673.0 0.543 
Nov 1 9.72 6.72 1 3. 22 1 59 6 1 0645.0 0.499 
Dec 1 4.83 2.77 8.83 294 0 8690.0 0.472 
Ann 24.72 1 2.44 1 8.61 1 323 1 437 1 6739.0 0.538 

Max i m u m  M i ni m u m  Average H eat i ng Cool ing Total G lobal Total G lobal 
· Dai ly Daily , Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 o F  Btu/ft2 Langleys 

Jan 55.7 33.9 44.8 625 0 805.3 21 8.4 
Feb 59.8 • 37.6 48.7 455 0 1 069.4 290. 1 
Mar 66.6 43.3 55.0 23 1 409.2 382.2 
Apr 76.3 54.1 65.2 86 1 6 1 6.5 438.5 
May 82.8 62.1 72.5 0 236 1 890.4 51 2.8 
J u ne 90.8 70.3 80.6 0 468 2 1 53.0 584.0 
Ju ly  95.5 74.0 84.8 0 6 1 4  2 1 55.2 584.6 
Aug 96.1 73.7 84.9 0 6 1 6  1 982.7 537.8 
Sept 88.5 66.8 77.7 0 380 1 62 1 .3 439.8 
Oct 79.2 56.0 67.6 1 40 1 292.9 350.7 
Nov 67.5 44.1 55.8 286 1 1  938.0 254.4 
Dec 58.7 37.0 47.9 529 0 765.7 207.7 
Ann 76.5 54.4 65.5 2381 2587 1 474.9 400.1  

SOLM ET STATION NO. 3927 LATITUDE: 32 ° 50' N 

Fort Worth, Texas. 

LONGITUDE: 97 o 3 '  W 

2 1 4  
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Insolation and Temperature Data 


Maximum M i n imum AveragE Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 1 7.00 5.27 1 1 . 1 6  231 8 8766.0 0.407 
Feb 1 8.88 7.00 1 2.94 1 63 1 2  1 1 737.0 0.449 
Mar 22. 1  1 9.88 1 6.00 1 05 32 1 4724.0 0.460 
Apr 26.33 1 5. 1 6  20.77 1 2  86 1 7277.0 0.466 
May 29.94 1 8.66 24.33 0 186 201 43.0 0.500 
June 32.94 2 1 .6 1  27.27 0 268 2 1 54 1 .0 0.520 
Ju ly  34.33 22.66 28.50 0 3 1 5  20747.0 0.509 
Aug 34.61 22.44 28.55 0 3 1 6  1 9 1 37.0 0.500 
Sept 32.27 20. 1  1 26.22 0 236 1 6694.0 0.491 
Oct 28.61 1 4.61  21  .61  1 3  1 1 5 1 4477.0 0.51 1 
Nov 22.77 9.50 1 6. 1 6  86 2 1  1 0486.0 0.457 
Dec 1 8.77 6.33 1 2.55 1 85 6 8280.0 0.41  1 
Ann 26.55 1 4.44 20.50 796 1 605 1 5334.0 0.480 

M ax i m u m  M i n imum Average H eating Cool ing Total Global Total G lobal 
Dai l y  Dai ly Monthly Degree Days Degree Days Rad iation Radiation 

Temp. o F  Temp. o F  Temp. o F  Base 65 o F  Base 65 ° F  Btu/ft2 Langleys 

Jan 62.6 4 1 .5 52. 1  4 1 6  1 4  772.4 209.5 
Feb 66.0 44.6 55.3 293 22 1 034.2 280.5 
Mar 71 .8 49.8 60.8 1 89 58 1 297.4 351 .9 
Apr 59.3 69.4 22 1 55 1 522.3 41  2.9 

65.6 75.8 0 335 1 774.9 481 .4 
70.9 8 1 . 1  0 482 1 898. 1 51 4.9 
72.8 83.3 0 567 1 828.1 495.9 
72.4 83.4 0 569 1 686.2 457.4 
68.2 79.2 0 425 1 47 1 .0 399.0 
58.3 70.9 23 207 1 2 75.6 346.0 
49. 1  6 1 . 1  1 55 38 924.0 250.6 
43.4 54.6 333 1 1  729.6 1 97.9 
58.0 68.9 1 433 2889 1 35 1 . 1  3.66.5 

STATION NO. 1 2960 

H ouston, Texas 

May 

J une 

J u ly 

Aug 

Sept 

Oct 

Nov 

Dec 

Ann 


85.9 
9 1 .3 
93.8 
94.3 
90. 1 
83.5 
73.0 
65.8 
79.8 

LATITUDE:  29 ° 59' N 
LON G ITUDE: 95 ° 22'  W 
ELEVATIO N :  33 meters ( 108.2 feet) 

2 1 5  



Insolation and Temperature Data 


Maximum M i n i mum Average H eating Cool i ng Total G lobal G lobal Kr 
Dai ly 

Temp. o c 
Dai ly 

Temp. oc 
Monthly 

Temp.  oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8:3 oc 

Radiation 
kJ/m2 

Cloudiness 
I ndex 

Jan 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 0354.0 0.451 
Feb 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 31 78.0 0.481 
Mar 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 6282.0 0.496 
Apr 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 8871 .0 0.503 
May 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  21 1 56.0 0.527 
J une 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  231 05.0 0.562 
J u ly 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  23963.0 0.591 
Aug 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  2 1 807.0 0.567 
Sept 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 8438.0 0.532 
Oct 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 5774.0 0.536 
Nov 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 1 738.0 0.482 
Dec 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  9639.0 0.445 
Ann 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 7025.0 0.522 

Maximum M i n imum Average H eati ng Cool i ng Total Global . Total Global 
Dai ly 

Temp. o F  
Dai ly 

Temp. o F  
Monthly 

Temp. oF 
Degree Days 

Base 65 oF 
Degree Days 
Base 65 oF 

Radiation 
Btu/fP 

Radi ation 
Langleys 

Jan 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  91 2.3 247.5 
Feb 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 1 61 .2 31 5.0 
Mar 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 434.7 389.2 
Apr 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 662.8 451 .0 
May 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 864. 1 505.6 
June 0.0 N D  0.0 N D  0.0 N D  0 N'D 0 N D  2035.9 552.2 
July  0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  21 1 1 .5 572.7 
Aug 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 921 .5 521 .2 
Sept 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 624.6 440.7 
Oct 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 389.9 377.0 
N ov 0.0 N D  0.0 N D  0.0 N D  0 N O  0 N D  1 034.3 280.5 
Dec 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  849.3 230.4 
Ann 0.0 N D  0.0 N D  0.0 N D  0 N D  0 N D  1 500. 1  406.9 

STATI O N  N O .  1 2928 LATITU DE:  27 ° 31 ' N 
LONG ITUDE: 9] 0 49' WKingsville,  Texas ELEVATIO N :  1 7  meters (55.8 feet) 

2 1 6  
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Insolation and Temperature Data 


Maximum M i ni m u m  Average H eating Cool ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N D  0.0 N O  1 3.61  1 66 ·20 10882.0 0.474 

Feb 0.0 N O  0.0 N D  1 6.05 98 1 3568.0 0.495 
Mar 0.0 N D  0.0 N D  1 9.77 48 93 1 7201 .0 0.524 
Apr 0.0 N D  0.0 N D  24.61 0 1 88 1 9599.0 0.523 
May 0.0 N D  0.0 N D  27.38 0 280 221 52.0 0.551 
J u n e  0.0  N D  0.0 N D  30.00 0 350 23527.0 0.573 

241 87.0 0.596J u l y  0.0  N D  0.0 N D  31 .05 0 
0.0 N D  0.0 N D  30.94 0 391 22801 .0 0.593Aug 
0.0 N D  0.0 N D  28.27 0 298 1 9353.0 0.559Sept 
0.0 N D  0.0 N D  24. 1 6  4 1 85 1 5982.0 0.543Oct 

Nov 
Dec 
Ann 

0.0 N D  
0.0 N D  
0.0 N D  

0.0 N D  
0.0 N O  
0.0 N D  

1 8.44 
1 4.77 
23.27 

41 
1 28 
486 

44 
1 7  

2298 

1 1 81 2.0 
1 0095.0 
1 7597.0 

0.486 
0.467 
0.540 

Maxim u m  
Daily 

Temp. o F  

Min imum 
Daily 

Temp. o F  

Average 
Monthly 

Temp. o F  

Heati ng 
Degree Days 

Base 6 5  O F  

Cool i ng 
Degree Days 
Base 65 ° F  

Total Global 
Radiation 

Btu/ft2 

Total Global 
Radiation 
Langleys 

Jan 
Feb 
Mar 
Apr 
May 
J u n e  
J u l y  
Aug 
Sept 
Oct 

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0  N D  
0.0  N D  
0.0 N D  
0.0 N D  
0.0 N O  

0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N O  
0.0 N D  
0.0 N O  
0.0 N D  

56.5 
60.9 
67.6 
76.3 
8 1 .3 
86.0 
87.9 
87.7 
82.9 
75.5 

299 
1 76 
86 

0 
0 
0 
0 
0 
0 
7 

36 
61 

1 67 
338 
504 
630 
709 
704 
536 
333 

958.9 
1 1 95.5 
1 51 5.6 
1 726.9 
1 951 .9 
2073.1 
2131 .2 
2009.1 
1 705.3 
1 408.2 

260.1 
324.3 
41 1 . 1 
468.4 
529.5 
562.3 
578.1 
545.0 
462.6 
382.0 

Nov 0.0 N D  0.0 N D  65.2 74 1 040.8 282.3 
0.0 N O  0.0 N O  58.6 230 31  889.5 241 .3 


Ann 0.0 N D  0.0 N D  73.9 875 4 1 36 1 550.5 420.6 

Dec 

STATION NO. 1 2907 LATITUDE: 2? D 32' N 
LON GITUDE: 99 ° 28' W 
ELEVATION:  1 58 meters (51 8.2 feet) Laredo, Texas 

2 1 7  
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Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

Jan 1 1 .88 
Feb 1 3.88 
Mar 1 7.66 
Apr 23.77 
May 28.05 
June 32.55 
J u ly 33.55 
Aug 32.94 
Sept 28.77 
Oct 23.72 
N ov 1 7.27 
Dec 1 2.88 
A n n  23. 1 1  

Maximum 

Daily 


Temp. oF 


Jan 53.4 
Feb 57.0 
Mar 63.8 
Apr 74.8 

M i n imum 
Daily 


Temp. oc 


- 3.99 
- 2.05 

1 . 1 1  
7.27 

1 2.50 
1 7.55 
1 9.38 
1 8.61 
1 4.55 

8.50 
1 .33 


- 2.55 

7.66 

M in i m u m  


Dai ly 

Temp. o F 


24.8 
28.3 
34.0 
45. 1 

Average 

Monthly 


Temp. oc 


3.94 
5.94 
9.38 

1 5. 55 
20.27 
25.05 
26.50 
25.77 
21 .66 
1 6. 1  1 
9.33 
5 . 16  

1 5.38 

Average 

Monthly 


Temp. oF 


39. 1 
42.7 
48.9 
60.0 

H eating 
Degree Days 
Base 1 8.3 oc 

446 
346 
282 
1 05 

1 6  
0 
0 
0 
4 

90 
270 
408 

1 969 

. H eating 
Degree Days 

Base 65 oF 

803 
623 
508 
1 89 

Coo l i ng 

Degree Days 

Base 1 8.3 oc 


0 
0 
5 

22 
76 

201 
253 
230 
1 04 

21 
0 
0 

915  

Cool ing 

Degree Days 

Base 65 oF 


0 
0 
9 

40 

Total G lobal 
Radi ation 

kJ/m2 

1 1  700.0 

1 51 1 3.0 

1 9997.0 

24602.0 

271 91 .0 

28876.0 

27371 .0 

25063.0 

20656.0 

1 6662.0 

1 2666.0 

1 0606.0 

20042.0 


Total G lobal 

Radiation 


Btu/fP 


1 030.9 
1 331 .7  
1 762.0 
21 67.8 

Global Kr 

Cloudiness 


Index 


0.606 
0.624 
0.654 
0.675 
0.676 
0.692 
0.668 
0.661 
0.628 
0.626 
0.608 
0.593 
0.650 

Total G lobal 

Radiation 

Langleys 


279.6 
361 .2 
477.9 
588.0 

68.5 29 1 37 2395.9 649.9May 82.5 
63.6 77.1  0 362 2544.4 690.2J u ne 90.6 

J u ly 92.4 66.9 79.7 0 455 241 1 .8 654.2 
Aug 9 1 .3 65.5 78.4 0 4 1 4  2208.4 599.0 
Sept 83.8 58.2 7 1 .0 7 1 87 1 820. 1 493.7 
Oct 74.7 47.3 6 1 .0 1 62 38 1 468.2 398.2 
Nov 63. 1  34.4 48.8 486 0 1 1 1 6. 1  302.7  
Dec 55.2 27.4 41 .3 0 934.5 253.5 
Ann 73.6 45.8 59.7 3544 1 647 1 766.0 479.0 

STATION NO. 23042 LATITUDE: 33 ° 39 ' N 
LONGITUDE: 1 01 o 49' W 
ELEVAT I O N :  988 meters (3240.6 feet)Lubbock, Texas 

2 1 8  
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1 3  

459 

Insolation and Temperature Data 


Maxi mum 
Dai ly 

Te,mp. oc 

M i n imum 
Dai ly  

Temp. oc 

Average 
Monthly 

Temp. oc 

H eating · 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 18.3 oc 

Total Global 
Radiat ion 

kJ/m2 
Cloudi ness 

Index 

Global Kr 

Jan 
Feb 
Mar 
Apr 
May 
J u ne 
J u ly 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N D  
0.0 N O  
0.0 N D  
0.0 N O  
0.0 N O  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N O  

9.33 
1 1  . 22 
1 4.44 
1 9.61  
23.38 
26.83 
28.33 
28.38 
25.27 
20. 1  1 
1 4.00 
1 0.44 
1 9.27 

282 
206 
142 
3 1  

0 
0 
0 
0 
0 -

28 
1 42 
244 

1 077 

3 
7 

2 1  
69 

156 
255 
3 1 0  
31 1 
208 

83 
1 2  
0 

1 440 

90 10 .0 
1 2 1 34.0 
15617 . 0 
1 8429.0 
2 1 1 85.0 
23326.0 
22770.0 
21 1 55.0 
1 7372.0 
15306.0 
10932.0 
871 2 .0 

1 6329.0 

0.434 
0.476 
0.495 
0.499 
0.526 
0.562 
0.558 
0.554 
0.51 7 
0.551 
0.492 
0.449 
0.51 7 

Maximum 
Dai ly 

Temp. o F  

M in imum 
Dai l y  

Temp. o F 

Average 
Monthly 

Temp. o F 

Heat ing 
Degree Days 

Base 65 . oF 

Cool ing  
Degree Days 
Base 65 oF 

Total Global 
Radiation 

Btu/ft2 

Total Global 
Rad iation 
Langleys 

Jan 0.0 N O  0.0 N O  48.8 508 5 793.9 2 1 5.3 
Feb 0.0 N D  0.0 N D  52.2 371 1069.2 290.0 
Mar 0.0 N D  0.0 N D  58.0 256 38 1 376 . 1  373.3 
Apr 0.0 N D  0.0 N D  67.3 56 1 24 1623.9 440.5 
May 0.0 N O  0.0 N D  74.1  0 281 1 866.7 506.3 
J u ne 0.0 N D  0.0 N D  80.3 0 2055.3 557.5 
J u ly 0.0 N D  0.0 N D  83.0 0 558 2006.4 544.2 

Aug 0.0 N D  0.0 N D  83. 1 0 560 1 864. 1  505.6 

Sept 0.0 N D  0.0 N D  0 374 1 530.7 41 5.2 
Oct 0.0 N D  0.0 N D  68.2 50 1 49 1 348.7 365.8 
Nov 0.0 N D  0.0 N D  57.2 256 22 963.3 261 .3 
Dec 0.0 N D  0.0 N D  50.8 439 0 767.6 208.2 
Ann .Q .O N D  0.0 N D  66.7 1 939 2592 1 438.8 390.3 

LATITUDE:  3 1  o 1 4 '  N STATION NO. 93987 
LON G ITUDE: 94 o 45' W 
ELEVATIO N :  96 meters (31 4.9 feet) Lufki n ,  Texas 

2 1 9  



3.94 
45 

97 

535 

355 
999.7 

. Insolation and Temperature Data 


Max i m u m  
Dai ly 

Temp. oc 

M i n imum 
Dai ly 

Temp. oc 

Average 
Monthly 

Temp. oc 

H eating 
Degree Days 
Base 1 8.3 oc 

Coo l i ng 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

Global Kr 
Cloudiness 

I ndex 

Jan 1 4.33 - 1  .44 6.44 368 0 1 2271 .0 0.603 
Feb 1 6.72 0.83 8.77 267 0 1 5691 .0 0.624 
M ar 20.77 4.00 1 2.38 1 93 9 20868.0 0.668 
Apr 
May 
June 

26. 1 6  
30.27 
33.77 

9.66 
1 4.50 
1 9.38 

1 7.94 
22.38 
26.61 

54 
0 
0 

42 
1 27 
248 

24880.0 
27579.0 
29081 .0 

0.677 
0.685 
0.699 

July  
Aug 
Sept 

35.00 
34.66 
31  .05 

20.83 
20.61 
1 7. 1  1 

27.94 
27.66 
24. 1 1  

0 
0 
0 

297 
289 
1 73 

271 1 6.0 
25082.0 
20926.0 

0.663 
0.658 
0.626 

Oct 1 726RO 26.22 1 1 .33 1 8.77 58 0.629 
1 9.72 Nov 1 3348.0 1 1 .83 1 97 2 0.61  1 

Dec 
Ann 

1 5.61 
25.38 

- 0.22 
1 0.05 

7.72 
1 7.72 

328 
1 456 

0 
1 250 

1 1 346.0 
20455.0 

0.599 
0.652 

Jan 
Feb 
M ar 

M aximum 
Dai ly 

Temp. oF 

57.8 
62. 1  
69.4 

M i nimum 
Dai ly 

Temp. °F 

29.4 
33.5 
39.2 

Average 
Monthly 

Temp. o F  

43.6 
47.8 
54.3 

H eating 
Degree Days 

Base 65 oF 
662 
481 
347 

Cool ing 
Degree Days 
Base 65 oF 

0 
0 

1 6  

Total G lobal 
Radiation 

Btu/fF 

1 081 .2  
1 382.6 
1 838.8 

Total G lobal 
Radiation 
Langleys 

293.3 
375.0 
498.8 

Apr 79.1 49.4 64.3 76 2 1 92.3 594.7 
M ay 86.5 58.1 72.3 0 229 2430. 1 659.2 

June 92.8 66.9 79.9 0 446 2562.4 695.1 

J u l y  95.0 69.5 82.3 	 0 2389.3 648.1 
Aug 94.4 69. 1  8 1 .8 0 520 2210.1 599.5 
Sept 87.9 62.8 75.4 0 31 1 1 843.9 500.2 
Oct 79.2 52.4 65.8 81 1 04 1 521 .6 41 2.7 
Nov 67.5 39.1  53.3 4 1 1 76.1  31 9.0 
Dec 	 60.1 31 .6 45.9 590 0 271 .2  
Ann 	 77.7 50.1  63.9 2621 2250 1 802.4 488.9 

STATION N O. 23023 	 LATITUDE: 31 o 56' N 
LONGITUDE: 1 02 °  1 2 '  WMidland I Odessa, Texas ELEVATION:  871 meters (2856.9 feet) 

220 



5.77 

49.4 
34 

799.7 

754.4 

I nsolation a nd Temperature Data 

Maximum M i n imum Average H eating Cool ing Total G lobal G l obal Rr 
Dai ly 

Temp. oc 
. Dai ly . 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudi ness 
I ndex 

1 1  . 1  1 233 9 9076.0 0.421Jan 1 6.38 
Feb 
Mar 
Apr 
May · 
June 
Ju ly  
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

1 8.33 
21  .38 
25.72 
29.05 
32. 1 6  
33.33 
33.66 
31 .44 
27.38 
2 1 .61  
1 7.88 
25.72 

7.27 
9.83 

1 5.22 
1 8.72 
22.05 
23.33 
23. 1  1 
20.66 
14 .72 
9.66 
6.72 

1 4.77 

1 2.83 
1 5.61  
20.50 
23.88 
27. 1 1  
28.33 
28.38 
26.05 
21  .05 
1 5.66 
1 2.33 
20.27 

1 67 
1 1 2 

1 8  
0 
0 
0 
0 
0 

1 9  
1 02 
1 90 
843 

1 3  
28 
83 

1 72 
263 
310 
31 1 
231 
1 03 

22 
4 

1 554 

1 21 50.0 
1 5356.0 
1 8266.0 
21  2 2.0 
22824.0 
20952.0 
1 9705.0 
1 7330.0 
1 4997.0 
1 081 4.0 
8562.0 

1 5939.0 

0.464 
0.480 
0.492 
0.528 
0.551 
0.51 4  
0 .515 
0.51 0 
0.529 
0.471 
0.424 
0.499 

Maximum 
Dai ly 

Temp. oF  

M i n imum 
Dai ly 

Temp. oF 

Average 
Monthly 

Tem p. oF  

Heat ing 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 oF  

Total G lobal 
Radiation 

Btu/ftl 

Total G lobal 
Radiation 
Langleys 

Jan 61 .5 42.4 52.0 419 1 6  21 6.9 
Feb 65.0 
Mar 70.5 
Apr 78.3 
May 84.3 
June 89.9 
Ju ly  92.0 
Aug 92.6 
Sept 88.6 

45.1 
49.7 
59.4 
65.7 
71 . 7  
74.0 
73.6 
69.2 

55. 1  
60. 1 
68.9 
75.0 
80.8 
83.0 
83. 1  
78.9 

301 
202 

32 
0 
0 
0 
0 
0 

23 
50 

149 
310 
473 
558 
560 
416  

1 070.6 
1 353. 1 
1 609.5 
1 870.8 
201 1 . 1  
1 846.2 
1 736.3 
1 527.0 

290.4 
367.0 
436.6 
507.5 
545.5 
500.8 
471 .0 
414 2 

1 85 1 32 1 .4 358.4Oct 8 1 .3 58.5 69.9 
Nov 70.9 60.2 1 84 40 952.9 258.5 

7 204.6Dec 64.2 44. 1 54.2 - 342 
Ann 78.3 58.6 68.5 1 5 1 7  2797 1 404.4 381 .0  

STATION NO. 1 29 1 7  LATITUD E: 29 ° 57' N 
LON G ITUDE: 94 o 1 '  W 
ELEVATION:  7 meters (23.0 feet) Port Arthur, Texas 
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54.7 
55.5 

77 

74 

353 

Insolation and Temperature Data 

Maximum M in imum Average H eating Coo l ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 5.05 0.88 8.00 320 0 1 0915.0 0.527 
Feb 1 7.33 3.05 1 0.22 229 0 1 371 4.0 0.539 
Mar 2 1 .50 6.38 1 3.94 1 59 23 1 8227.0 0.579 

21004.0 0.570Apr 26.88 1 2.22 1 9.55 41  
May 
J u ne 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

30.27 
34. 1  1 
36.05 
36.05 
31 .33 
26.44 
20.27 
1 6.33 
25.94 

1 6.88 
2 1 .00 
22.44 
22.22 
1 8.38 
1 2.61 

5.83 
1 .77 

1 2.00 

23.61 
27.55 
29.27 
29. 1 6  
24.88 
1 9.55 
1 3.05 
9.05 

1 9.00 

0 
0 
0 
0 
0 

40 
1 65 
287 

1 244 

1 65 
276 
339 
336 
196 

78 
7 
0 

1 501 

23045.0 
2481 0.0 
24089.0 
2231 0.0 
1 8240.0 
1 5 1 70.0 
1 1 846.0 
101 54.0 
1 7794.0 

0.572 
0.597 
0.590 
0.585 
0.543 
0.548 
0.535 
0.526 
0.564 

Max imum 
Daily 

Temp. oF  

M in imum 
Daily 

Temp. oF  

Average 
Monthly 

Tem p. oF 

H eating 
Degree Days 

Base 65 oF  

Cool ing 
Degree Days 
Base 65  °F 

Total G lobal 
Radiation 

Btu/ft2 

Total G lobal 
Radiation 
Langleys 

Jan 
Feb 
Mar 

59. 1  
63.2 
70.7 

33.6 
37.5 
43.5 

46.4 
50.4 
57.1 

576 
41 2 
286 

0 
0 

41 

961 .8 
1 208.4 
1 606. 1 

260.9 
327.8 
435.6 

1 39 1 850.7 Apr 80.4 54.0 67.2 502.0 
May 86.5 62.4 74.5 0 297 2030.6 550.8 
June 93.4 69.8 8 1 .6 0 497 2186.1 593.0 
July 96.9 72.4 84.7 0 6 1 0  21 22.6 575.8 
Aug 96.9 72.0 84.5 0 605 1965.8 533.2 

1607.2 88.4 65.1 76.8 0 436.0Sept 
79.6 67.2 72 1 40 1 336.7 362.6 Oct 

297 1 3  1 043.8 68.5 42.5 283.1 Nov 
Dec 6 1 .4 35.2 48.3 51 7 0 894.7 242.7  
Ann 78.7 53.6 66.2 2239 2702 1 567.9 425.3 

STATION NO. 23034 LATITUD E: 31 o 22' N 
LONG ITU DE: 1 00 °  30' W 
ELEVATIO N :  582 meters (1 909.0 feet) San Angelo, Texas 
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43.4 

73.4 

59.7 

35 

437.3 

373 

Insolation and Temperature Data 

Maximum M i n imum Averag€ H eat ing Cool ing Total Global Global Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 1 6.44 4.33 10.38 250 4 1 0 1 62.0 0.466 
Feb 1 8.66 6.33 1 2.50 1 72 8 13097.0 0.496 

22.50 9.50 1 6.00 107 1 6456.0 0.51 2 Mar 
Apr 
May 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

26.83 
30. 1  1 
33.55 
35.33 
35.50 
32. 1 1  
27.66 
21  .72 
1 8. 1  1 
26.55 

1 4.88 
1 8.72 
22.22 
23.22 
23.00 
20.44 
1 5. 1 1  

9.00 
5.44 

1 4.33 

20.88 
24.44 
27.88 
29.27 
29.27 
26.27 
21  .38 
1 5.38 
1 1 .77 
20.44 

1 7  
0 
0 
0 
0 
0 

1 7  
99 

207 
872 

93 
1 89 
286 
339 
339 
238 
1 1 2 

1 1  
3 

1 663 

1 8298.0 
2150 1 .0 
23481 .0 
24072.0 
22098.0 
1 8589.0 
1 5322.0 
1 1 450.0 
961 4.0  

1 701 2.0 

0.492 
0.534 
0.568 
0.591 
0.577 
0.545 
0.537 
0.493 
0.471 
0.531 

Max imum 
Daily 

Temp. o F  

M in imum 
Dai ly 

Temp. o F 

Average 
Monthly 

Temp.  oF 

H eat ing 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 oF 

Total G lobal 
Radiation 

Btu/fP 

Total G lobal 
Rad iation 
Lang leys 

Jan 61 .6  39.8 50.7 450 7 895.4 242.9 
Feb 65.6 54.5 3 1 0  1 4  1 1 54.0 31 3.0 
Mar 72.5 49. 1  60.8 1 93 63 1 450.0 393.3 
Apr 80.3 58.8 69.6 31 1 67 161 2.3 
May 86.2 65.7 76.0 0 340 1 894.5 51 3.9 
June 92.4 72.0 82.2 0 51 5 2069.0 561 .2  
Ju ly 95.6 73.8 84.7 0 610 2121 . 1  575.3 
Aug 95.9 84.7 0 610 1 947. 1 528.2  
Sept 89.8 68.8 79.3 0 428 1 638.0 444.3 

Oct 81 .8 59.2 70.5 31 202 1 350. 1 366.2 


7 1 . 1  48.2Nov 1 78 20 1008.9 273.7 
5 847. 1 229.8Dec 64.6 41 .8 53.2 

Ann 79.8 57.8 68.8 1 570 2993 1499.0 406.6 

STATION NO. 1 2921 LATITUD E: 29 ° 32' N 
LON G ITUDE: 98 ° 28' W 
ELEVATION:  242 meters (793.8 feet) San Anton io, Texas 
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45.9 

79.4 

347 

535 

74 

335 

Insolation and Temperature Data 


Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N D  0.0 N D  5.38 401 0 9009.0 0.467 
Feb 0.0 N D  0.0 N D  7.72 297 0 1 1 773.0 0.487 
Mar 0.0 N D  0:0 N D  1 1 .27 228 9 1 5501 .0 0.507 
Apr 0.0 N D  0.0 N D  1 7.61 63 41 1 8276.0 0.502 
May 0.0 N D  0.0 N D  21 .77 7 1 1 4 2101 7.0 0.522 
June 0 .0 ND 0 .0 N D  26.33 0 240 23994.0 0.575 
J u ly 0.0 N D  0.0 N D  28.66 0 320 23569.0 0.576 
Aug 0.0 N D  0.0 N D  28.72 0 322 21922.0 0.578 
Sept 0.0 N D  0.0 N D  24.44 0 1 86 1 7932.0 0.545 
Oct 0.0 N D  0.0 N D  1 8.77 50 63 1 4392.0 0.541 
Nov 0.0 N D  0.0 N D  1 1 .88 1 96 0 10428.0 0.501 
Dec 0.0 N D  0.0 N D  7. 1 1  0 8441 .0 0.473 
Ann 0.0 N D  0.0 N D  1 7.50 1 591 1 298 1 6355.0 0.531 

M ax imum M i n i mum Average Heat ing  Cool ing Total Global Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Rad iation Radiat ion 

Temp. oF  Temp. ?F Temp. o F  Base 65 oF Base 65 oF  Btu/fF Langleys 

Jan 0.0 N D  0.0 N D  41 .7 722 0 793.8 21 5.3 
Feb 0.0 N D  0.0 N D  0 1 037.4 281 .4 
Mar 0.0 N D  0.0 N D  52.3 4 1 0  1 6  1 365.9 370.5 
Apr 0.0 N D  0.0 N D  63.7 1 1 3 1 6 1 0.4 436.8 
May 0.0 N D  0.0 N D  71 .2 1 3  205 1 851 .9 502.3 
June 0 .0 N D  0.0 N D  0 432 21 1 4.2 573.5 
J u ly 0.0 N D  0.0 N D  83.6 0 576 2076.8 563.3 

Aug 0.0 N D  0 .0 N D  83.7 0 580 1 931 .6 524.0 

Sept 0.0 N D  0.0 N D  76.0 0 1 580. 1  428.6 
Oct 0.0 N D  0.0 N D  65.8 90 1 1 3  1 268. 1 344.0 
Nov 0.0 N D  0.0 N D  53.4 353 0 91 8.9 249.2 
Dec 0.0 N D  0.0 N D  44.8 625 0 743.8 201 .7 
Ann 0.0 N D  0.0 N D  63.5 2864 2336 1 441 . 1  390.9 

STATION NO. 1 3923 LATITU DE: 33 o 43 ' N 
LONG ITUDE: 96 ° 40' WSherm a n ,  Texas ELEVATION:  233 meters (764.2 feet) 
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57.5 

Insolation and Temperature .Data 


Heating Cool ing Total Global Global Kr 
Degree Days Degree Days Radiation Cloudi ness 
Base 18.3 oc Base 1 8.3 oc kJ/m2 Index 

3 1 0  0 9449.0 0.460 
222 3 1 2442.0 0.492 
1 55 2 1  1 6201 .0 0.516 

31 69 18296.0 0.497 
0 1 63 201 28.0 0.500. 
0 281 23974.0 0.577 
0 355 241 77.0 0.592 
0 356 22222.0 0.583 
0 231 1 8 1 69.0 0.542 

28 98 1 4768.0 0.535 
1 33 8 1 0858.0 0.493 
261 0 91 1 1 .0 0.476 

1 1 43 1 590 1 6650.0 0.529 

Heating Cool ing Total Global Total G lobal 
Degree Days Degree Days Radiation Radiation 

Base 65 oF Base 65 °F Btu/fP Langleys 

558 0 832.6 225.8 
400 5 1 096.3 297.4 
279 38 1 427.5 387.2 

56 1 24 1 6 1 2. 1  437.3 
0 293 1 773.6 481 . 1  
0 506 21 1 2.4 573.0 
0 639 21 30.3 577.9 
0 641 1 958. 1 531 . 1  
0 4 1 6  1 600.9 434.3 

50 1 76 1 30 1 .3 353.0 

Maxim u m  M inimum Average 
Daily Dai l y  Monthly 

Temp. oc Temp. oc Temp. oc 

Jan 1 4. 1  1 2.55 8.33 
Feb 1 6.38 4.61 1 0.50 
Mar 20.22 7.77 1 4.00 
Apr 25.44 1 3.77 1 9.61 
May 29. 1 1  1 8.05 23.61 
J une 33.27 22. 1 1  27.72 
J u l y  35.66 23.88 29.77 
Aug 35.94 23.72 29.83 
Sept 31 .94 20. 1 6  26.05 
Oct 26.88 1 4.27 20.61 
Nov . 20.38 7.88 1 4 . 1 6  
Dec 1 5.83 3.94 9.88 
Ann 25.44 1 3.55 1 9.50 

Maximum M in i m u m  Average 
Daily Daily Monthly 

Temp.  oF Temp. oF Temp. oF 

Jan 57.4 36.6 47.0 
Feb 6 1 .5 40.3 50.9 
Mar 68.4 46.0 57.2 
Apr 77.8 56.8 67.3 
May 84.4 64.5 74.5 
J u ne 91 .9 71 .8 8 1 .9 
J u l y  96.2 75.0 85.6 
Aug 96.7 74.7 85.7 
Sept 89.5 68.3 78.9 
Oct 80.4 57.7 69. 1 
Nov 68.7 46.2 239 1 4  956.7 259.5 
Dec 60.5 39. 1  49.8 470 0 802.8 21 7.8 

Ann 77.8 56.4 67. 1 2057 2862 1 467. 1 398.0 


LATITUDE: 3P 37 ' N STATION N O. 1 3959 
LON G ITUDE: 9] 0 1 3 '  W 
ELEVATION: 1 55 meters (508.4 feet) Waco, Texas 
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353 

52.7 
39.7 957.3 

Insolation and Tem perature Data 


Maxi mum M i n imum Average H eat ing Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 1 1 .94 - 1 .44 5.27 405 0 9783.0 0.51 2 
1 4.50 0.88 7.72 297 0 1 2744.0 0.530Feb 

Mar 1 8,77 4.00 1 1 .38 227 1 2  1 6704.0 0.548 
25.22 1 0.61  1 7.94 62 50 20006.0 0.550Apr 

May 29.27 1 5.44 22.38 7 1 32 22894.0 0.569 
34.38 20.33 27.38 0 271 2521 0.0 0.604June 

J u ly 37.33 22.38 29.88 0 358 24587.0 0.600 
22348.0 0.59037.44 22.00 29.72 0Aug 

. 32.38 1 7.55 25.00 0 200 1 8 1 79.0 0.554 
26.22 1 1  .50 1 8.88 51 68 1 4656.0 0.554

Sept 
Oct 
Nov 
Dec 
Ann 

Jan 
Feb 
Mar 
Apr 
May 
June 
J u ly 
Aug 
Sept 

1 8.88 
1 3 .44 
25.00 

Maximum 

Daily 


Temp. oF 


53.5 
58. 1  
65.8 
77.4 
84.7 
93.9 
99.2 
99.4 
90.3 

4.27 
0.1  1 

1 0.66 

M i n imum 

Daily 


Temp. oF 


29.4 
33.6 
39.2 
5 1 . 1  
59.8 
68.6 
72.3 
7 1 .6 
63.6 

1 1 .6 1  
6.77 

1 7.83 

Average 

Monthly 


Temp. oF  


4 1 .5 
45.9 
52.5 
64.3 
72.3 
8 1 .3 
85.8 
85.5 
77.0 

205 
358 

1 6 1 3  

Heat ing 

Degree Days 


Base 6 5  oF  


729 
535 
409 
1 1 2  

1 3  
0 
0 
0 
0 

3 
0 

1 450 

Cool ing 

Degree Days 

Base 6 5  o F  


0 
0 

22 
90 

238 
488 
644 
635 
360 

1 0864.0 
9066.0 

1 7253.0 

Total G lobal 

Radiation 


Btu/fF 


862.0 
1 1 22.9 
1 471 .9 
1 762.8 
201 7.3 
222 1 .4 
21 66.5 
1 969.2 
1 601  .8 

0.526 
0.5 1 2  
0.561 

Total G lobal 
Radiation 
Lang leys 

233.8 
304.6 
399.2 
478.2 
547.2 
602.5 
587.7 
534.1  
434.5 

66.0 92 1 22 1 291 .4  350.3 
52.9 369 5 259.7 

Oct 79.2 
Nov 66.0 

44.2 644 0 798.8 2 1 6. 7  Dec 56.2 32.2 
Ann 77.0 51 .2 64. 1  2903 261 0  1 520.2 4 1 2.4 

STATION NO. 1 3966 LATITUDE: 33 o 58' N 
. LONGITUDE: 98 ° 29 ' W

Wich ita Fal l s,  Texas ElEVATION:  3 1 4  meters (1 029.9 feet) 
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97 

733 

I nsolation and Temperature Data 


Maximum M in imum AveragE H eating Cool ing Total Global Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 18.3 oc Base 18.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  - 6.77 778 0 1 0370.0 0.6 1 6  
Feb 0.0 N O  0.0 N O  - 4.88 650 0 14024.0 0.638 
Mar 0.0 N O  0.0 N O  - 1 .83 625 0 191 2 1 .0 0.662 
Apr 0.0. N O  0.0 N O  3. 1 6  455 0 24207.0 0.681 
May 0.0 N O  0.0 N O  7.88 323 0 27848.0 0.695 
J une 0 .0 N O  0.0 N O  1 2.28 1 83 0 301 31 .0 0.71 8  
July 0 .0 N O  0.0 N O  1 6.44 7 1  1 2  27509.0 0.671 
Aug 0.0 N O  0.0 N O  1 5.50 1 0  24476.0 0.655 
Sept 0.0 N O  0.0 N O  1 1 .61 201 0 21 789.0 0.690 
Oct 0.0 N O  0.0 N O  6.00 382 0 16625.0 0.675 
N ov 0.0 N O  0.0 N O  - 0.72 571 0 1 1 523.0 0.625 
Dec 0.0 N O  0.0 N O  - 5.33 0 9286.0 0.604 
Ann 0.0 N O  0.0 N O  4.44 5073 22 1 9742.0 0.669 

Max imum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. o F  Base 65 oF Base 65 °F BtulfF Langleys 

Jan 0.0 N D  0.0 N O  1 9.8 1 400 0 91 3.7  247.9 
Feb 0.0 N D  0.0 N D  23.2 1 1 70 0 1 235.7 335.2 
Mar 0.0 N D  0.0 N D  28.7 1 1 25 0 1 684.8 457.0 
Apr 0.0 N D  0.0 N D  37.7 819  0 2133.0 578.6 
May 0.0 N O  0.0 N O  46.2 581 0 2453.8 665.6 
J u ne 0.0 N O  0.0 N O  54. 1  329 0 2655.0 720.2 
Ju ly 0 .0 N O  0.0 N O  6 1 .6 1 28 22 2423.9 657.5 
Aug 0.0 N O  0.0 N D  59.9 1 75 18  21 56.7 585.0 
Sept 0.0 N O  0.0 N O  52.9 362 0 1 91 9.9 520.8 
Oct 0.0 N O  0.0 N O  42.8 688 0 1 464.9 397.4 
Nov 0.0 N O  0.0 N O  30.7 1028 0 1 0 1 5.3 275.4 
Dec 0.0 N O  0.0 N O  22.4 1 319  0 81 8.2 221 .9 
Ann 0.0 N O  0.0 N D  40.0 9131  40 1 739.5 471 .9 

LATITUDE: 37 ° 42' N STATJON NO. 231 59 
LON G ITUDE: 1 1 2 °  9' W 
ELEVATION:  231 3  meters (7586.6 feet) Bryce Canyon , Utah 
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3.55 

3.77 

458 

47 

59 

443.7 

I nsolation and Temperature Data 

Maximum M i n imum Average H eating Cooli ng Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Tem p. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N D  0.0 N D  - 1 .83 625 0 1 001 4.0 0.595 
Feb 0.0 N D  0.0 N D  0.61 496 0 1 3389.0 0.609 
Mar 0.0 N D  0.0 N D  0 1 8562.0 0.642 
Apr 0.0 N D  0.0 N D  8.38 298 0 23746.0 0.Q68 

May 0.0 N D  0.0 N D  1 3.44 1 56 4 2800 1 .0 0.699 

June 0.0 N D  0.0 N D  1 8.33 47 30708.0 0.732 
Ju ly  0 .0  N D  0.0 N D  22.88 0 1 4 1  2841 0.0 0.693 
Aug 0.0 N D  0.0 N D  21 .83 3 1 1 1  25436.0 0.681 
Sept 0.0 N D  0.0 N D  1 7.33 63 33 22339.0 0.708 
Oct 0.0 N D  0.0 N D  10.83 235 3 1 6566.0 0.673 
Nov 0.0 N D  0.0 N D  436 0 1 1 263.0 0.6 1 0  
Dec 0.0 N D  0.0 N D  - 0.66 588 0 891 5.0 0.580 
Ann 0.0 N D  0.0 N D  9.88 3409 341 19779.0 0.670 

Maximum M i n imum Average Heating Cool ing Total G lobal Total Global 
Dai ly  Dai ly  Monthly Degree Days Degree Days Radiation Rad iation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Lang leys 

Jan 0.0 N D  0.0 N D  28.7 1 1 25 0 882.4 239.3 
Feb 0.0 N D  0.0 N D  33. 1 893 0 1 1 79.8 320.0 
Mar 0.0 N D  0.0 N D  38.4 824 0 1 635.6 
Apr 0.0 N D  0.0 N D  47. 1 536 0 2092.4 567.6 
May 0.0 N D  0.0 N D  56.2 281 7 2467.3 669.3 
June 0.0 N D  0.0 N D  65.0 85 85 2705.8 734.0 
Ju ly  0 .0 N D  0.0 N D  73.2 0 254 2503.3 679.0 
Aug 0.0 N D  0.0 N D  71 .3 5 200 224 1 .3 607.9 
Sept 0 .0 N D  0.0 N D  63.2 1 1 3 1 968.4 533.9 
Oct 0.0 N D  0.0 N D  5 1 .5 423 5 1 459.7 395.9 
Nov 0.0 N D  0.0 N D  38.8 785 0 992.4 269.2 
Dec 0.0 N D  0.0 N D  30.8 1 058 0 785.5 21 3.1  
Ann 0.0 N D  0.0 N D  49.8 6136 61 4 1 742.8 472.7 

STATION NO. 931 29 LATITUDE: 3] 0 42' N 
LON G ITUDE: 1 1 3 °  6' WCedar City, Utah ELEVATION:  1 7 1 2  meters (561 5.4 feet) 

228 



- 7.49 

49.3 

55 

597 

0 .  
473 

99 

0 

0 
29 

Insolation and Temperature Data 

Maximum M i n imum Average H eating Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly · Degree Days Degree Days Rad iation Cloudi ness 

Temp. oc Temp. oc Temp. o c Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

3.00 - 2.22 637 0 7253.0 0.486Jan 
Feb 6.33 - 4.83 0.77 491 0 1 1 22 1 .0 0.555 
Mar 1 0.44 - 2.05 4.22 437 0 16505.0 0.600 
Apr · 1 6.55 2.55 9.55 263 0 21 498.0 0.6 1 9  
May 22.44 6.77 1 4.61 1 31 1 6  2681 1 .0 0.673 
June 27.38 1 0.61 1 9.00 48 68 29063.0 0.692 
J u ly 33.77 1 5.83 24.83 0 201 29395.0 0.7 1 8  
Aug 32.33 1 4.83 23.61 2 1 66 25576.0 0.694 
Sept 26.83 9.61 1 8.22 58 20920.0 0.687 
Oct 1 9. 1 1  3.55 1 1 .33 223 6 1 4678.0 0.637 

Nov 1 0.00 - 2. 1 6  3.94 431 0 8942.0 0.539 

Dec 3.88 - 5.83 - 0.94 0 6467.0 0.480 
Ann 1 7.66 3.44 1 0.55 3323 515  18194.0 0.640 

Maximum M in imum Average Heat ing Cool ing Total Global · Total G lobal 
Oai ly Dai ly  Monthfy Degree Days Degree Days Radiation Radiation 

Temp. oF  Temp. oF Temp  ° F  Base 65 oF Base 65 °F Btu/ft2 Langleys 

Jan 37.4 1 8.5 28.0 1 1 47 0 639. 1. 1 73.4 
43.4 23.3 33.4 884 988.7 268.2Feb 
50.8 28.3 39.6 787 1 454.3 394.5Mar 
6 1 .8 36.6 49.2 1 894.3 Apr 51 3.8 
72.4 44.2 58.3 236 2362.4May 640.8 

June 8 1 .3 5 1 . 1  66.2 86 1 22 2560.9 694.6 
J u ly 92.8 60.5 76. 7. 0 362 2590.1 702.6 
Aug 90.2 58.7 74.5 4 299 2253.6 61 1 .3 
Sept 80.3 64.8 1 04 1 843.3 500.0 
Oct 66.4 38.4 52.4 401 1 1  1 293.3 350.8 
Nov 50.0 28. 1 39. 1  776 0 787.9 21 3.7 
Dec 39.0 21 .5 30.3 1 075 0 569.8 1 54.6 
Ann 63.8 38.2 51 .0 5981 927 1 603.1 434.9 

LATITUDE: 40 ° 46' N STATION NO. 24 1 27 
LON GITUDE: 1 1 1  o 58' W 

ELEVATION:  1 288 meters (4224.6 feet) 
 Salt La ke City, Utah 
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Insolation and Temperature Data 

M a x i m u m  M i n i m u m  Average Heating Cool ing  Total Global Global Kr 
Dai ly Dai ly Monthly Deg ree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Tem p. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 3.38 - 1 3.55 - 8.44 830 0 4373.0 0.346 
Feb - 2. 1 1 - 1 2.83 - 7.44 721 0 6887.0 0.381 

- 6.61 - 1 .61 6 18  0 10670.0 0.41 4 

0.33 6. 1 1  366 0 1 471 1 .0 0.437 


Mar 
Apr 	 1 1 .83 

1 8.94 6.38 1 2.66 1 83 8 1 7864.0 0.453
May 
June 24.72 12 . 16  1 8.44 
 38 1 9621 .0 0.467 


1 9533.0 0 .479 
Ju ly 	 27.22 1 4.72 21 .00 1 1  
1 6740.0 0.464 
25.72 1 3.55 1 9.66 27 68
Aug 

Sept 
Oct 

21 . 1 1 9.22 1 5. 1 6  1 06 1 1  1 2736.0 0.439 

14 .83 3.77 9.33 278 0 8404.0 0.400 


Nov 6.83 - 1 .27 2.77 466 0 4251 .0 0.296 
Dec - 0.94 - 9.55 - 5.22 730 0 3214.0 0.288 
Ann . 1 2.33 1 .38 6.88 4375 220 1 1 584.0 0.428 

Maximum M i n imum Average Heat ing Coo l ing Total G lobal Total G lobal 
Daily Dai ly  Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp. oF Temp. oF Temp. oF  Base 65 oF Base 65 oF Btu/ftz Langleys 

Jan 25.9 7.6 1 6.8 1 494 0 385.3 1 04.5 
Feb · 28.2 8.9 1 8.6 1 298 0 606.8 1 64.6 
M ar 38.0 20. 1 29 .1 1 1 1 2 0 940.2 255.0 
Apr 32.6 43.0 659 0 1 296.2 351 .6 


54.8 329 1 4  1 574. 1  427.0
May 	 66. 1  
63 68 1 728.9 469.0
76.5 53.9 65.2
June 

81 .0 58.5 69.8 20 1 67 1 721 . 1  466.9
Ju ly 
1 22 1 475.0 400. 1 
78.3 56.4 67.4
Aug 

1 1 22.2 
 304.4
1 91 20
70.0 48.6 59.3
Sept 
Oct 58.7 38.8 48.8 500 0 740.5 200.9 

Nov 44.3 29.7 37.0 839 0 374.6 101 .6 

Dec 30.3 1 4.8 22.6 1 3 1 4  0 283.2 76.8 


7875 396 1 020.7 276.9
·Ann 	 54.2 34.5 

STATION NO.  1 4742 	 LATITU DE: 44 o 28' N 
LON G ITUDE: 73 o 9 '  W 
ELEVATION: 1 04 meters (34 1 . 1  feet) 
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I nsolation and Temperature Data 

Maximum M i n imum Average H eat-i ng Coo l ing Total Global Global Kr 
Dai ly 

Temp. oc 
Dai ly 

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 18.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudiness 
Index 

· Jan 0. 1 1  4.72 422 0 7698.0 0.444 
Feb 1 0.00 0.38 5.22 367 0 10576.0 0.471 
M ar 1 4.05 3.83 8.94 295 4 1 4537.0 0.497 
Apr 1 9.83 8.83 1 4.33 1 25 5 19029.0 0.533 
May 24.55 1 4.00 19.27 29 58 2142 1 .0 0.534 
June 28.61 1 8.61 23.61 0 1 58 22701 .0 0.542 
J u ly 30.33 21 .05 25.72 0 228 21 032.0 0.513 
Aug 
Sept 

29.38 
26.44 

20.50 
1 7.72 

24.94 
22. 1  1 

0 
5 

205 
1 1 8 

1 9069.0 
1 5839.0 

0.509 
0.497 

Oct 2 1 . 1 6  1 1  .83 1 6.50 78 21  1 2291 .0 0.491 
Nov 1 5.83 5.88 1 0.88 223 0 9207.0 0.486 
Dec 1 0.33 1 . 1 1  5.72 391 0 7080.0 0.446 
Ann 20.00 1 0.33 1 5. 1 6  1 937 800 1 5040.0 0.505 

Maximum Minimum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ft2 Lang leys 

Jan 48.8 32.2 40.5 760 0 678.3 1 84.0 
Feb 50.0 32.7 41 .4  661 0 931 .9 252.8 
Mar 38.9 48. 1 531 7 1 280.9 347.4 

57.8 225Apr 9 1 676.7 454.867.7 
May 76.2 57.2 66.7 52 104 1 887.5 51 2.0 

83.5June 74.5 0 284 2000.3 542.6 
78.3 0 410 1 853.2 502.7J u ly 86.6 69.9 

Aug 84.9 68.9 76.9 0 369 1680.2 455.8 

Sept 79.6 63.9 7 1 .8 9 2 1 2  1 395.6 378.6 

Oct 70.1 6 1 .7 1 40 38 1083.0 293.8 
Nov · 60.5 42.6 51 .6 401 0 81 1 .3 220.1  
Dec 50.6 34.0 42.3 704 0 623.8 1 69.2 
Ann 68.0 50.6 59.3 3487 1 440 1 325.2 359.5 

LATITUDE: 36 ° 54 ' N STATION NO.  1 3737 

LON G ITUDE: 76 ° 1 2 '  W 
ELEVATIO N :  9 meters (29.5 feet) Norfo l k, Virg i n i a  
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Insolation and Temperature Data 

Maximum M in imum Average H eating Cool ing Total G lobal Global Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

J an 8.55 - 2.44 3.05 473 0 71 71 .0 0.423 
Feb - 1 .77 4 . 1  1 398 0 9954.0 0.450 
Mar 1 4.55 1 .94 8.27 3 1 6  4 1 3737.0 . 0.474 
Apr 21 .27 7.33 1 4.33 1 25 5 1 7772.0 0.500 
May 25.77 1 2.50 1 9. 1 6  35 61  1 9997.0 0.499 
June 29.66 1 7 . 1 6  23.44 0 1 53 21 250.0 0.507 
Ju ly  31 .22 1 9.72 25.50 0 222 201 38.0 0.491 
Aug 30.33 1 8.83 24.61 0 1 94 1 8 1 65.0 0.486 
Sept 27. 1 6  1 5.00 2 1 . 1 1 1 1  1 5297.0 0.483 
Oct 2 1 .77 8.55 1 5. 1 6  1 1 2 1 5  1 1 720.0 0.474 
Nov 1 5.88 2.94 9.44 266 0 831 9.0 0.448 
Dec 9.50 - 1 .77 3.88 447 0 6432.0 0.4 1 5  
Ann 20.44 8. 1 6  1 4.33 2188 751 1 4 1 63.0 0.479 

Max imum Min imum Average Heating Cool ing Total Global Total Gl obal 
Daily Dai ly Monthly Degree Days Degree Days Radiat ion Rad iation 

Temp. o F  Temp. o F  Temp.  o F  Base 65 oF Base 65 oF  Btu/fP Langleys 

Jan 47.4 27.6 37.5 851 0 631 .9 1 7 1 .4 
Feb 49.9 28.8 39.4 7 1 6  0 877. 1 237.9 
Mar 58.2 46.9 569 7 1 21 0.4 328.3 

70.3 45.2 57.8 225 9 1 566.0 424.8Apr 
66.5 63 1 1 0 1 762.0 477.9May 78.4 

June 85.4 62.9 74.2 0 275 1 872.4 507.9 
July 88.2 67.5 77.9 0 400 1 774.4 481 .3 
Aug 86.6 65.9 76.3 0 349 1 600.6 434.2 
Sept 80:9 59.0 70.0 20 1 71 1 347.9 365.6 

59.3 202 27 1 032.7 280. 1 Oct 71 .2 
0 733.0N ov 60.6 49.0 1 98.8 

Dec 49. 1 28.8 39.0 805 0 566.7 1 53.7 
Ann 68.8 46.7 57.8 3938 1 352 1 248.0 338.5 

STATION NO. 1 3740 LATITUD E: 37 ° 30 ' N 
LON G ITUDE: 7J O 20' W 

Richmond,  Vi rg i n i a  ELEVATION:  50 meters ( 164.0 feet) 
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Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly 

Temp. oc 
Dai ly  

Temp. oc 
Monthly 

Temp. oc 
Degree Days 
Base 1 8.3 oc 

Degree Days 
Base 1 8.3 oc 

Radiation 
kJ/m2 

Cloudi ness 
I ndex 

- 2.66 2.44 492 0 7496.0 0.439Jan 
- 2.05 3.38 4 1 8  0 1 0207.0 0.460 

1 .27 7.38 339 0 1 4028.0 0.483 
6.61 1 3.27 1 57 5 1 7948.0 0.504 

1 1 .50 1 8.00 56 46 2001 8.0 0.499 
1 5.77 22.05 0 1 1 3 21  357.0 0.509 
1 8.00 24.00 0 1 75 20385.0 0.497 
1 7.38 23.38 0 1 56 1 8387.0 0.491 
1 3.61 20.00 1 7  67 1 541 4.0 0.486 

7.55 1 4.33 1 30 6 1 2259.0 0.494 . 
2. 1 1  8. 1 6  305 0 8679.0 0.465 

Feb 
M ar 
Apr 
May 
J une 
Ju ly  
Aug 
Sept 
Oct 
Nov 

8.83 
1 3.50 
1 9.94 
24.50 
28.33 
29.94 
29.38 
26.38 
21  .05 
14.22 

0 6705.0 0. 429 Dec 8.1 1  - 2. 1 6  3.00 
Ann 1 9.33 7.22 1 3.27 2392 572 1 4407.0 0.486 

Maximum M in imum Average Heat ing Cool ing Total G lobal Total G lobal 
Dai ly  Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. oF Temp. oF Base 65 oF Base 65 oF Btu/ftz Langleys 

Jan 45.6 27.2 36.4 886 0 660.5 1 79.2 
Feb 28.3 38. 1 752 0 899.4 244.0 

56.3 34.3 45.3 610 0 1 236. 1  335.3 Mar 
Apr 67.9 43.9 55.9 283 9 1 581 .5 429.0 
May 76. 1  52.7 64.4 1 01 83 1 763.9 478.5 

203 1 881 .9 510.5 June 83.0 60.4 7 1 . 7  0 
85.9 64.4 75.2 0 3 1 5  1 796.2 487.2Ju ly  

Aug 84.9 63.3 74. 1 0 281 1 620.2 439.5 
56.5 68.0 31 1 2 1  1 358.2 368.4Sept 

69.9 45.6 57.8 234 1 1  1 080.2 293.0Oct 
0 764.7 207.4Nov 57.6 35.8 46.7 

46.6 28. 1 37.4 855 0 590.8 1 60.3 Dec 
66.8 45.0 55.9 4306 1 030 1 269.5 344.3Ann 

STATION NO. 1 3741 LATITU DE: 3r 1 9 '  N 
LON GITUDE: 79 o 58' W 
ELEVATION:  358 meters (1 1 7  4.2 feet) Roanoke, Virg in ia  
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I nsolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total Global G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 6.66 - 0.88 2 .88 478 0 3051 .0 0.275 
Feb 0.22 5.00 0 5707.0 0.345 
Mar 1 2.00 0.44 6.22 375 0 9590.0 0.391 
Apr 1 5.50 2.50 9.00 280 0 1 4245.0 0.434 
May 1 9.55 4.88 1 2.22 1 89 0 1 8520.0 0.473 
June 22. 1 6  7.72 1 4.94 1 09 7 1 921 7.0 0.458 
July 25.77 9.27 1 7.55 25 21 707.0 0.534 
Aug 25. 1 1  9.1 1 1 7. 1 1  57 1 9  1 7577.0 0.495 
Sept 22.27 7.22 1 4.77 1 1 0 3 1 3 1 30.0 0.470 
Oct 1 6.22 4.44 1 0.33 247 0 7221 .0 0.368 
N ov 1 0.72 1 .77 6.27 361 0 385 1 .0 0.300 

0 251 4.0 0.261 Dec 7.66 0.61 4. 1 6  
Ann 1 6. 1 1  1 0.05 3072 56 1 1 36 1 .0 0.436 

Maximum 
Dai ly 

Temp. oF 

M inimum 
Dai ly  

Temp. oF 

Average 
Monthly 

Temp. oF  

Heating 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F 

Total G lobal 
Radiation 

Btu/ft2 

Total G lobal 
Radiation 
Lang leys 

Jan  44.0 30.4 37.2 860 0 268.8 72.9 
Feb 49.6 32.4 4 1 .0 671 0 502.9 1 36.4 
Mar 53.6 32.8 43.2 675 0 845.0 229.2 

36.5 48.2 0 1 255.2 Apr 340.5 
May 67.2 40.8 54.0 340 0 1 631 .9 442.6 

71 .9 58.9 1 96 1 3  1 693.3 J une 459.3 
Ju ly 78.4 48.7 63.6 88 45 1 9 1 2.7 51 8.8 
Aug 77.2 48.4 62.8 1 03 34 1 548.8 420.1 
Sept 72.1 45.0 58.6 1 98 5 1 1 56.9 31 3.8 
Oct 61 .2 40.0 50.6 445 0 636.3 1 72.6 
N ov 51 .3 650 0 339.3 92.0 
Dec 45.8 33.1 39.5 790 0 221 .5 60. 1  
Ann 61  .0 39.1 50. 1  5530 1 01 1 001 . 1  271 .5  

STATION N O .  24227 LATITUDE: 46 ° 58' N 
LONGITUDE: 1 22 °  54' W 
ELEVATION:  61  meters (200.1 feet) Olympia ,  Washi ngton 
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I nsolation and Temperature Data 


Maximum M in imum Average Heat ing Cool ing  Total G lobal Global Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 6.33 0.55 3.44 461 0 2970.0 0.275 
Feb 9. 1 6  2.22 5.72 353 0 5618.0 0.345 
Mar 1 0.83 2.55 6.72 360 0 9640.0 0.397 
Apr 1 3.88 4.61 9.27 271 0 1 4680.0 0.449 

1 2.72 1 73 0 1 9451 .0 0.498May 1 7.83 
J u ne 20.55 1 0.33 1 5.44 92 6 20449.0 0.488 
Ju ly 23.94 1 2. 1 1  1 8.05 44 2551 5.0 0.629 
Aug 23.22 1 2.05 1 7.66 25 1 8343.0 0.51 9  
Sept 20.38 1 0.22 1 5.33 4 1 3025.0 0.470 
Oct 
Nov 
Dec 
Ann 

1 5.22 . 
1 0.22 

7.44 
1 4.88 

7.1 6  
3.77 
1 .94 
6.27 

1 1 .22 
7.00 
4.72 

1 0.61 

220 
340 
422 

2880 

0 
0 
0 

71  

7447.0 . 
3827.0 
2396.0 

1 1947.0 

0.385 
0.306 
0.257 
0.462 

Maximum 
Dai ly 

Temp. ° F  

Minimum 
Dai ly 

Temp. oF  

Average 
Monthly 

Temp. o F  

Heating 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F 

Total G lobal 
Radiation 

Btu/ft2 

Total G lobal 
Radi ation 
Langleys 

Jan 33.0 38.2 830 0 261 .7 7 1 .0 
Feb 48.5 36.0 42.3 635 0 495.0 1 34.3 
Mar 51 .5 36.6 44. 1 648 0 849.4 230.4 
Apr 57.0 40.3 48.7 488 0 1 293.5 350.9 
May 64.1 45.6 54.9 31 1 0 1 7 1 3.9 464.9 
June 69.0 50.6 59.8 1 66 1 1  1 801 .8 488.8 
July 75.1  53.8 64.5 65 2248.2 609.8 
Aug 73.8 53. 7 63.8 81  45 1 6 1 6.3 438.4 
Sept 68.7 50.4 59.6 1 69 7 1 1 47.7 31 1 .3 
Oct 59.4 44.9 52.2 396 0 656.2 1 78.0 
Nov 50.4 38.8 44.6 61 2 0 337.2 9 1 .5 
Dec 45.4 35.5 40.5 760 0 21 1 . 1  57.3 
Ann 58.8 51 . 1  5 1 84 1 28 1 052.7 285.5 

STATION NO. 24233 
LON G ITUDE: 1 22 °  1 8 ' W 
ELEVATIO N :  1 22 meters (400.2 feet) 

LATITUD E: 47 o 27' N 

Seattle I Tacoma, Washington 
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Insolation and Tempehlture Oala 

Ma?<imum M i n i mum Average Heat i ng Cool ing Total Global G lobal Kr 
Daily Dai ly Monthly Degree Days Degree Days Radiatic;m Cloudiness 

Temp. oc Temp. oc Tem p. oc · Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 0.49 - 6.88 - 3.66 682 0 3575.0 0.335 
Feb 3.88 - 3.72 0. 1 1  510  0 6876.0 0.425 
Mar 7.88 - 1 .17 3.05 1 1 81 0.0 OA89 
Apr 1 3.88 1 .77 7.83 31 5 0 1 6966.0 0.520 
M y 19. 1 6  6.00 1 2.61 1 81 4 2 1 767.0 0.558 
June 23. 1 1 9.66 1 6.38 80 21  23638.0 0.564 
Ju ly 29.05 1 2.83 20.94 1 1  92 26754.0 . 0.659 
Aug 27.72 1 2:22 20.00 26 22040.0 0.624 
Sept 22.50 8 .16 1 5.33 1 08 1 8  1 6289.0 0.589 

Oct 1 4.50 3.05 8.77 296 0 9543.0 0.496


- 1  .55 Nov 1 .94 491 0 451 4.0 0.364 . 
Dec 	 f05 - 4.44 - 1 .66 620 0 2896.0 0.31 4  
Ann 	 1 4.00 2.94 8.50 3197 2 1 5  1 3889.0 0.538 

Max imum M i n i m u m  Average Heat ing Coo l i ng Total G lobal Total Global 
Daily Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. oF Temp. °F  Temp. o F  Base 65 oF Base 65 °F  Btu/fF Langleys 

Jan 3 1 . 1  1 9.6 25.4 1 228 0 31 5.0 85.4 
Feb 39.0 25.3 32.2 918  0 605.9 1 64.3 
Mar 	 46.2 . 28.8 851 0 1 040.6 282.3 
Apr 	 57.0 35.2 46. 1  567 0 1 494.9 405.5 
May 66.5 42.8 326 7 1 91 8.0 520.3 
J u ne 73.6 49.4 61 .5 1 44 38 2082.8 565.0 
Ju ly 84.3 55.1 69.7 20 1 66 2357.4 639.4 
Aug 	 81 .9 54.0 68.0 1 39 1 942.0 526.8 
Sept 72.5 46.7 59.6 1 94 32 1 435.3 389.3 

Oct 58. 1  37.5 47.8 533 0 840.9 228. 1 

N ov 4 1  .8 29.2 884 0 397.7 1 07.9 
Dec 33.9 24.0 29.0 1 1 1 6 0 255.2 69.2 
An n 57.2 37.3 47.3 6835 387 1 223.8 332.0 

STATION NO. 241 57 	 LATITUDE: 47 o 38' N 
LONGITUDE: 1 1 7 °  32' WSpokane, Washington ELEVATION: 721 meters (2364.9 feet) 
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Insolation and  Temperature Data 


Maximum 

Daily 


Temp. oc 

Jan 0.0 N O  
Feb 0.0 N O  
Mar 0.0 N O  
Apr 0.0 N O  
May 0.0 N O  
J une 0.0 N O  
Ju ly 0.0 N O  
Aug 0.0 N O  
Sept 0.0 N O  
Oct 0.0 N O  
Nov 0.0 N O  
Dec 0.0 N O  
Ann 0.0 N O  

M aximum 

Dai ly 


Temp. oF 


Jan 0.0 N O  
Feb 0.0 N O  
Mar 0.0 N O  
Apr 0.0 N O  
May 0.0 N O  
June 0.0 N O  
July 0 .0 N O  
Aug 0.0 N O  
Sept 0.0 N O  
Oct 0.0 N O  
Nov 0.0 N O  
Dec 0.0 N O  
Ann 0.0 N O  

LATITUDE: 48 o 2 1 ' N 

Min imum 

Daily 


Temp. oc 

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 NO 
0 .0  NO 
0.0 N O  
0.0 N O  

Min imum 

Dally 


Temp. oF 


0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

Average 

Monthly 


Temp. oc 


0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

. 0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0 .0  NO 
0 .0  N O  
0.0 N O  
0.0 N O  

Average 

Monthly 


Temp. oF  


0.0 N O  
.

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

Heating Cool i ng Total G lobal Global Kr 
Degree Days Degree Days Radiation Cloudiness 
Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

0 N O  0 N O  321 1 .0 0.3 1 3  
0 N O  0 N O  6037.0 0.384 
0 N O  0 N O  1 041 6.0 0.438 
0 N O  0 N O  1 5265.0 0.472 
0 N O  0 N O  1 9980.0 0.51 3  
0 N O  0 N O  20656.0 0.493 
0 N O  0 N O  22483.0 0.555 
0 N O  
0 N O  

0 N O  
0 NO 

1 8074.0 
1 331 6.0 

0 514  
0.487 

0 N O  0 N O  7434.0 0.395 
0 N O  0 N O  4048.0 0.338 
0 N O  0 N O  2644.0 0.301 
0 N O  0 N O  1 1964.0 0.469 

Heat ing Cool ing Total Global Total Global 
Degree Days Degree Days Radiation Radiation 

Base 65 oF Base 65 °F Btu/ft2 Langleys 

0 N O  0 N O  282.9 76.7 
0 N O  .0 N O  531 .9 1 44.3 
0 N O  0 N O  9 1 7.8 249.0 
0 N O  0 N O  1 345. 1 364.8 
0 N O  0 N O  1 760.5 477.5 
0 N O  0 N O  1 820. 1 493.7 
0 N O  0 N O  1 981 . 1  537.4 
0 N O  0 N O  1 592.6 432.0 
0 N O  0 N O  1 1  73.3 3 1 8.3 
0 N O  0 N O  655.0 1 77.7 
0 N O  0 N O  356.7 96.8 
0 N O  0 N O  233.0 63.2 
0 N O  0 N O  1 054.2 286.0 

STATION NO. 24255 
LON G ITUDE: 1 22 °  40' W 
ELEVATION:  1 7  meters (55.8 feet) Wh idbey Is l and,  Washi ngton 
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3.94 

35.7 

49.3 
53.3 

44.3 
35.4 

455 
399 

43 

443 

797 

Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool ing Total Global Global KT 
Dai ly  Dai l y  Monthly Degree Days Degree Days Radiat ion Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3  oc Base 1 8.3 oc kJ/m2 I ndex 

· J an 2.44 - 7.44 -'- 2.49 646 0 4 1 43.0 0.365 
0 7561 .0 0.450Feb 7.83 - 3.77 2.05 
0 1 2737.0 0.51 5 Mar 1 2.66 - 1 .77 5.44 

258 0 1 81 32.0 0.550Apr 1 7.83 1 .55 9.72 
22.83 5.88 1 4.38 1 32 1 0  22794.0 0.582May 

2461 4.0 0.587J une 26.50 9.61 1 8.05 52 
Ju ly  3 1 . 1 6  1 1 .83 21 .50 1 1  1 09 26762.0 0.658 

Aug 29.94 10.66 20.33 20 82 2241 1 .0 0.630 

Sept 25.72 6.83 1 6.27 81 20 1 6834.0 0.599 

Oct 1 8. 1 6  1 .88 10.05 256 0 10109.0 0.509 
0 5042.0 0.386Nov 9 . 16  - 2.05 3.55 

Dec - 4.72 - 0.38 580 0 3346.0 0.339 
1 7.33 2.38 9.88 3338 266 1 4540.0 0.554Ann 

Maximum Min imum Average Heating Cool ing Total G lobal Total G lobal 
Dai ly 

. . 
Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp. °F Temp. °F Temp. °F Base 65 oF Base 65 oF Btu/ft2 Langleys 

Jan 36.4 1 8.6 27.5 1 1 63 0 365.1  99.0 
Feb 46.1 25.2 819  0 666.2 1 80.7 

54.8 28.8 4 1 .8 718 0 1 1 22.3 304.4Mar 
Apr 64. 1 34.8 49.5 464 0 1 597.7 433.4 
May 73.1 42.6 57.9 238 1 8  2008.5 544.8 

64.5 94 77 21 68.8 588.3J une 79.7 
70.7 20 1 96 2358.1 639.6J u ly 88. 1 

85.9 51 .2 68.6 36 1 48 1 974.7 535.6Aug 
61 .3 1 46 36 1 483.3 402.3Sept 78.3 

Oct 64.7 50. 1 461 0 890.7 241 .6 
0 444.3 1 20.5 Nov 48.5 28.3 38.4 

Dec 39.1 23.5 . 3 1 .3 1 044 0 294.8 80.0 
Ann 63.2 36.3 49.8 6008 479 1 281 .2 347.5 

ST ATIQN NO. 24243 LATITUDE: 46 ° 34' N 
LON G ITUDE: 1 20 °  32' W

Yaki ma,  Wash i ngton ELEVATION : 325 meters ( 1 066.0 feet) 
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7.33 

44.4 

53 

945 
797 

Insolation and Temperature Data 

Maximum Min imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Daily Monthly Degree Days Degree Days Radiation Cloudiness 

Tenip. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 6.44 - 3. 72 1 .38 525 0 5656.0 0.344 
Feb 7.88 - 2.88 2.50 443 0 801 8.0 0.371 
M ar 1 2.88 1 .00 6.94 356 3 1 1 457.0 0.400 
Apr 1 9.94 6.55 1 3.27 1 59 7 1 5386.0 0.435 
May 24.77 1 1 .27 1 8.05 62 1 8606.0 0.465 
J une 28.55 1 5.88 22.22 5 1 22 201 55.0 0.480 
Ju ly  29.77 1 7.94 23.88 0 1 72 1 9095.0 0.466 
Aug 29. 1 1  1 7. 1 1 23. 1 1  0 1 48 17186.0 0.461 
Sept 26. 1 1  1 3.27 1 9.72 25 67 1 4436.0 0.461 
Oct 20.61 7. 1 1  1 3.88 1 48 1 0  1 1 034.0 0.454 
Nov 1 3.22 1 .66 7.44 326 0 6958.0 0.385 
Dec - 2.66 2.33 496 0 4995.0 0.334 
Ann 1 8.88 6.88 1 2.88 2550 586 1 2748.0 0.435 

M aximum 
Dai ly 

Temp. °F 

M in imum 
Dal ly 

Temp. oF 

Average 
M onthly 

Temp. oF 

Heating 
Degree Days 

Base 65 oF 

Cool ing 
Degree Days 
Base 65 °F 

Total G lobal 
Radiation 

Btu/ft2 

Total Global 
Radiation 
Langleys 

Jan 43.6 25.3 34.5 0 498.4 1 35.2 
Feb 46.2 26.8 36.5 0 706.5 191 .6 
Mar 55.2 33.8 44.5 641 5 1 009.5 273.8 
Apr 67.9 43.8 55.9 286 1 3  1 355.7 367.7 
May 76.6 52.3 64.5 1 1 2  95 1 639.4 444.7 
J une 83.4 60.6 72.0 9 220 1 775.9 481 .7 
Ju ly  85.6 64.3 75.0 0 3 1 0  1 682.5 456.4 
Aug 84.4 62.8 73.6 0 266 1 51 4.3 41 0.8 
Sept 79.0 55.9 67.5 45 1 2 1  1 272.0 345.0 
Oct 69.1 44.8 57.0 266 1 8  972.3 263.7 
Nov 55.8 35.0 45.4 587 0 6 1 3. 1  1 66.3 
Dec 45.2 27.2 36.2 893 0 440.1 1 1 9.4 
Ann 66.0 55.·2 4590 1 055 1 1 23.3 304.7 

STATION NO.  1 3866 LATITUDE: 38 ° 22' N 
LON G ITUD E: 81 o 36' W 
ELEVATION:  290 meters (951 .2 feet) 
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45.5 

449 

Insolation and Temperature Data 

Maximum M i n imum Average Heat ing Cool i ng Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days · Radiation Cloudiness 

Temp. oc Temp.  oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

6.05 - 3.55 1 .27 528 0 5970.0 0.364Jan 
Feb 0 8591 .0 0.3987.44 - 2.88 2.27 
Mar 1 2.61 1 .00 6.83 360 3 1 2 1 08.0 0.423 
Apr 
May 
J une 

1 9.72 
24.55 
28.55 

6;55 
1 1 .50 
1 6.27 

1 3. 1 6  
1 8.05 
22.44 

1 62 
63 

6 

7 
55 

1 29 

1 6430.0 
1 941 1 .0 
20924.0 

0.465 
0.485 
0.498 

July 
Aug 
Sept 
Oct 

29.83 
29.42 
26.1  1 
20.44 

1 8.22 
1 7.27 
1 3.50 

7.44 

24.05 
23.27 
19.83 
1 3.94 

0 
0 

25 
1 47 

1 77 
1 55 

70 
1 1  

20073.0 
1 7933.0 
1 481 9.0 
1 1 395.0 

0.489 
0.481 
0.473 
0.469 

Nov 1 3.00 2.00 7.50 325 0 7236.0 0.401 
Dec 7.00 - 2.55 2.22 499 0 5303.0 0.354 
Ann 1 8.72 7.05 1 2.88 2568 6 1 0  1 3349.0 0.456 

Maximum M in imum Average Heating Cool ing Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radi ation 

Temp. oF Temp. °F Tem p. oF Base 65 oF Base 65 °F Btu/fF Langleys 

Jan 42;9 25.6 34.3 950 0 526.0 1 42.7 
Feb 45.4 26.8 36. 1 808 0 757.0 205.3 
Mar 54.7 33.8 44.3 648 5 1 066.9 289.4 
Apr 
May 
June 

67.5 
76.2 . 
83.4 

43.8 
52.7 
61 .3 

55.7 
64.5 
72.4 

292 
1 1 3 
- 1  1 

1 3  
99 

232 

1 447.7 
1 7 1 0.4 
1 843.7 

392.7 
463.9 
500.1 

J u ly 
Aug 
Sept 
Oct 

85.7 
84.6 
79.0 
68.8 

64.8 
63. 1 
56.3 
45.4 

75.3 
73.9 
67.7 
57. 1 

0 
0 

45 
265 

3 1 9  
279 
1 26 

20 

1 768.7 
1 580. 1  
1 305.8 
1 004.1 

479.8 
428.6 
354.2 
272.4 

585 0 637.6 1 72.9 Nov 55.4 35.6 
Dec 44.6 27.4 36.0 898 0 467.3 1 26.7 
Ann 65.7 44.7 55.2 4622 1 098 1 1 76.2 319 . 1  

STATION NO. 3860 LATITUD E: 38 ° 22'  N 
LON G ITUDE: 82 ° 33' W

H unt ington , West Virg in ia  ELEVATION; 255 meters (836.4 feet) 
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I nsolation, and Temperature Data 

Maximum M i n imum Average Heat ing cool ing Total G !obal G lobal Rr 
Dai ly ,Daily Monthly Degree Days Degree Days Radiat ion Cloudiness· 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 0.0 N O  0.0 N D  - 1 1 .27 91 7 0 51 26.0 OA1 4 
Feb 0.0 N O  0.0 N O  - 9.22 771 '0 847 1 .0 0.475 
Mar 0.0 N O  0.0 NO - 2.61 649 1 2373.0 0.484 
Apr 0.0 N O  0.0 N O  6.94 341 0 1 6182.0 0.483 
May 0.0 N O  0.0 N O  1 3.44 1 62 1 1  1 9075.0 0.484 
June 0.0 N O  0.0 N O  1 8.94 36
July 

21 244.0 0.506 
1 02 21 408.0 0.525o.o · N D  0.0 ND 21 .38 7 

Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N O  
0.0 N O  
0.0 N O  
O.O N D  
0.0 N O  
0.0 NO 

0.0 N O  
0.0 N O  
0.0 N O  
O.O .  N D 
0.0 N O  
O.O N D  

20.22 
1 4.83 

9.27 
0.00 

- 7.77 
6. 1 6  

20 
1 1 2  
280 
550 
809 

4660 

.9
• 7  

0
0 
0 

255 

1 8393.0 
1 3575.0 
9375.0 
51 1 3.0 
3868.0 

1 2850.0 

0.51  1 
0.471 
0.451 
0.362 
0;354 
0.478 

Jan 
Feb 
Mar 
Apr 
May 

Maximum 
Daily 

Temp.  o F  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

M i nimum 
Daily 

Temp. °F  

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

Average 
Monthly 

Tem p. o F  

1 1 .7 
1 5.4  
27.3 
44.5 
56.2 

Heating 
.Degree Days 

Base 65 oF 

1 651 
1 388 
11 68 
61 4 
292 

Cool ing 
Degree Days 
Base 65 o F  

0 
0 
0 
0 

20 

Total G lobal 
Radiation 

Btu/ft2 

451 .7 
746.4 

1 090.2 
1 425.9 
1 680.8 

Total G lobal 
Radiation 
Langleys 

1 22 5 
202.5 
295.7 
386.8 
455.9 

June 0.0 N O  . 0.0 N O  66. 1 65 1 871 .9 507.8 
Ju ly 0 .0 NO 0.0 N O  70.5 1 3  1 84 1 886.3 51 1 .7 

Aug 0.0 N O  0.0 N O  68.4 36 1 42 1 620.7 439.6 

Sept 0.0 N O  0.0 N O  58.7 202 1 1 96.1  324.5 
Oct 0.0 N O  0.0 N O  48.7 504 0 826. 1 224.1  
Nov 0.0 N O  0.0 N O  32.0 990 0 450.5 1 22.2 
Dec 0.0 N O  0.0 N O  1 8.0 1 456 0 340.8 92.4 
Ann 0.0 N O  0.0 N O  43. 1  8388 459 1 1 32.3 307. 1 

LATITUDE: 44 ° 52' N STATION N O. 1 4991 
LONGITUDE: 91 o 29' W 
ELEVATION : 273 meters (895.4 feet) Eau Cla i re, Wiscons_in 
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43.7 

353 

54 

Insolation a nd Tem perature Data 

Average Heati ng Cool ing Total Global G lobal KrMaximum M i n imum 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc 	 Temp. oc Base 1 8.3  oc Base 1 8.3 oc kJ/m2 Index 

854 0 5 1 2 1 .0 0.406- 4.49 - 1 3.94 	 - 9.22 
- 7.77 731 0 8227.0 0.456 

Jan 
- 2.66 - 1 2.88 

Mar 2.83 - 6.61 - 1 .88 626 0 1 2532.0 0.487 
Feb 

0 1 6327.0 0.485Apr 	 1 2.27 0.83 6.55 
1951 2.0 0.4951 8.77 6. 1 6  	 1 2.50 1 87 6May 

J u ne 21 652.0 0.5 1 5  24.33 1 1 .77 	 1 8.05 50 42 

J u ly 27.05 1 4.27 20.66 1 2  84 21 432.0 0.525 

Aug 26.1 6  1 3.50 1 9.83 30 76 1 8406.0 0.5 1 0  
1 3823.0 0.477Sept 21 .00 8.88 1 4.94 1 06 4 

Oct 1 5.33 3.72 9.55 272 0 931 3.0 0.443 

Nov 	 5.44 - 3.1 1 1 . 1 6  515  0 5278.0 0.368 
759 0 3969.0 0.356Dec - 1 .88 - 1 0.44 - 6. 1 6  

A n n  1 2.00 1 .00 6.50 4498 214 1 2966.0 0.480 

Maximum Min imum Average Heating Cool ing Total Global Total Global 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F Temp. °F Temp. °F  Base 65 oF Base 65 °F  Btu/ft2 Langleys 

23.9 6;9 	 1 5.4 1 537 0 451 .2 1 22.4 Jan 
Feb 27.2 8.8 1 8.0 1 3 1 6  0 724.9 1 96.6 

Mar 	 37. 1 20. 1  28.6 1 1 27 0 1 1 04.2 299.5 
54.1 33.5 	 43.8 635 0 1 438.6 390.2Apr 
65.8 43. 1  	 54.5 337 1 1  1 71 9.3 466.4 May 
75.8 53.2 	 64.5 90 76 1 907.8 5 1 7.5 June 
80.7 57.7 	 69.2 22 1 51 1 888.5 51 2.2 Ju ly 

1 37 1 621 .8 439.9Aug 	 79. 1 56.3 67.7 
69.8 48.0 58.9 191  7 1 2 1 8.0 330.4Sept 
59.6 38.7 49.2 490 0 820.6 222.6Oct 

Nov 4 1 .8 26.4 34. 1  927 0 465.1 1 26.1 


Dec 28.6 1 3.2 20.9 1 366 0 349.7 94.9 


Ann 	 53.6 33.8 8096 385 1 1 42.5 309.9 

STATION NO. 1 4898 	 LATITUDE: 44 o 29' N 
LON G ITUDE: 88 ° 8 '  W 
ELEVATION :  2 1 4  meters (701 .9 feet) G reen Bay, Wisconsi n 
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35.4 

493 
743 

Insolation and Temperature Data 


Maximum 
Dai ly 

Temp. oc 

M in imum 
Dai ly  

Temp. oc 

Average 
Monthly 

Temp. oc 

Heating 
Degree Days 
Base 1 8.3 oc 

Cool ing 
Degree Days 
Base 1 8.3 oc 

Total G lobal 
Radiation 

kJ/m2 

G lobal Kr 
Cloudi ness 

Index 

Jan - 3.88 - 1 3.83 - 8.83 842 0 5462.0 0.420 
Feb - 1 .27 - 1 2.05 - 6.66 700 0 8679.0 0.471 
Mar 4.44 - 5.49 - 0.49 583 0 1 2493:0 0.479 
Apr 
May 
June 

1 4.33 
20.72 
25.77 

3.00 
9.27 

1 4.72 

8.66 
1 5.00 
20.27 

290 
1 24 

21  

0 
21  
80 

161 86.0 
19439.0 
21 625.0 

0.478 
0.492 
0.5 1 5  

July 
Aug 
Sept 
Oct 

28.33 
27.61 
22. 1  1 
1 6.55 

1 6.94 
1 6. 1  1 
1 1 .00 

5.38 

22.66 
21  .88 
1 6.55 
1 1 .00 

5 
9 

72 
233 

1 40 
1 1 9 

1 8  
6 

21569.0 
1 891 1 .0 
1 4095.0 
9800.0 

0.528 
0.522 
0.482 
0.459 

Ann 1 3.27 

Max imum 
Daily 

Temp. oF 

Jan 25.0 
Feb 29.7 
Mar 40.0 
Apr 57.8 
May 69.3 
J u ne 78.4 
July 83.0 
Aug 8 1 .7 
Sept 7 1 .8 
Oct 61.8 

2.72 

M in imum 

Dai ly 


Temp. oF 

7 .1  

1 0.3 
22.1 
37.4 
48.7 
58.5 
62.5 
61 .0  
51 .8 
4 1 .7 

8.00 

Average 

Monthly 


Tem p. o F 


1 6. 1  
20.0 
3 1 . 1  
47.6 
59.0 
68.5 
72.8 
7 1 .4 
6 1 .8 
5 1 .8 

4 1 20 

Heat i ng 

Degree Days 


Base 65 oF 


1 51 6  

1 260 

1 049 


522 

223 


38 

9 


1 6  

1 30 

419  


Nov 6. 1 1  - 2.33 1 .88 0 5605.0 0.381 
Dec - 1  .33 - 9.99 - 5.66 0 4193.0 0.363 

386 

Cool ing 

Degree Days 

Base 65 oF 


0 
0 
0 
0 

38 
1 44 
252 
2 1 4  

32 
1 1  

1 3 1 72.0 

Total G lobal 

Radiation 


Btu/ft2 


481 .3 
764.7 


1 100.8 

1 426.2 

1 7 1 2.8 

1 905.5 

1900.5 

1 666.3 

1 242.0 


863.5 

0.483 

Total G lobal 
Radiation 
Langleys 

1 30.5 
207.4 
298.6 
386.9 
464.6 
51 6.9 
5 1 5.5 
452.0 
336.9 
234.2 

Nov 43.0 27.8 887 0 493.9 1 34.0 
Dec 29.6 1 4.0 2 1 .8 1 337 0 369.5 1 00.2 
Ann 55.9 36.9 46.4 741 6 695 1 1 60.6 31 4.8 

LATITUDE: 43 ° 52' N STATION NO. 1 4920 
LONGITUDE: 91 o 1 5 '  W 
ELEVATION: 205 meters (672.4 feet) La Crosse, Wiscons in  
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I nsolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total G lobal G lobal RT 
Daily Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Temp. oc Temp. oc Temp.  oc Base 18.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan - 3.66 - 13.22 - 8.44 830 0 5847.0 0.434 
Feb - 1 .38 - 1 1 .61 - 6.49 695 0 9125.0 0.484 
M ar 4.00 - 5.99 - 0.99 0 1 2892.0 0.488 
Apr 1 3.33 1 .44 7.38 328 0 1 5870.0 0.466 
May 1 9.61 7.00 1 3.33 1 65 1 0  19784.0 0.499 
June 24.94 1 2.55 1 8.77 40 53 221 07.0 0.526 

21 953.0 2 1 . 1 6  7Ju ly 27.44 14.88 0.537 
Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

26.66 
2 1  .61 
1 6.05 
6. 1 1  

- 1 .22 
1 2. 77 

1 4.05 
9 . 1 6  
3.83 

- 3. 1 1  
- 9.99 

1 .55 

20.38 
1 5.38 

9.94 
1 .50 

- 5.61 
7. 1 6  

21  
96 

263 
505 
742 

4294 

85 
7 
3 
0 
0 

255 

1 9385.0 
1 4747.0 
1 0338.0 

5722.0 
441 4.0 

1 351 5.0 

0.533 
0.499 
0.475 
0.377 
0.368 
0.491 

Jan 
Feb 
M ar 

M aximum 
Dai ly 

Temp. o F  
25.4 
29.5 
39.2 

M in imum 
Dai ly 

Temp. o F  

8.2 
1 1  . 1  
2 1 .2 

Average 
Monthly 

Temp. o F  

1 6.8 
20.3 
30.2 

Heat i ng 
Degree Days 

Base 65 oF 

1 494 
1 251 
1 078 

Cool ing 
Degree Days 
Base 65 °F  

0 
0 
0 

Total Global 
Radiation 

Btu/ft2 

51 5.2 
804.0 

1 1 36.0 

Total Global 
Radiation 
Langleys 

1 39.7 
2 1 8. 1  
308. 1  

Apr 56.0 34.6 590 1 398.4 0 379.3 
May 67.3 44.6 56.0 297 1 8  1 743.2 472.9 
June 76.9 54.6 65.8 72 1 947.9 528.4 
July 81 .4 58.8 70. 1  1 3  1 7 1  1 934.4 524.7 

Aug 80.0 57.3 68.7 38 1 53 1 708. 1 463.3 

Sept 70.9 48.5 59.7 1 73 1 299.4 352.5 
Oct 60.9 38.9 49.9 473 5 91 0.9 247.1  
Nov 43.0 26.4 34.7 909 0 504.2 1 36.8 
Dec 29.8 1 4.0 2 1 .9 1 336 0 388.9 1 05.5 
Ann 55.0 34.8 44.9 7729 459 1 1 90.9 323.0 

SOLM ET STATION NO. 1 4837 LATITUDE:  43 o 8 '  N 
LON G ITUDE: ag o 20' WM adison,  Wisconsi n  ELEVATION:  262 meters (859.4 feet) 
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44.4 

77 

475 

74 

Insolation and Tem perature Data 


Maximum M i nimum Average Heating Cool ing Total G lobal Global Rr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp.  oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan - 2.61 - 1  1 .44 - 6.99 785 0 5441 .0 0.401 
Feb - 0.94 - 9.66 - 5.27 661 0 8358.0 0.441 
Mar 4. 1 1  - 4.77 - 0.33 578 0 . 1 2357.0 0.466 
Apr 1 2.55 1 .50 7.05 338 0 1 6373.0 0.480 
May 1 8.33 6.27 1 2.33 1 93 7 20070.0 0.506 
June 24.05 · 1 2.00 1 8.05 50 41  22438.0 0.534 
J uly 26.88 1 5. 1 6  21 .05 8 92 22264.0 0.545 
Aug 26.50 1 4.83 20.66 20 92 1 9509.0 0.536 
Sept 21  .94 1 0.38 1 6. 1 6  1 2  1 4870.0 0.502 
Oct 1 6.33 4.77 1 0.55 244 3 1 0304.0 0.472 
Nov 6.88 - 1 .94 2.50 0 5954.0 0.390 
Dec - 0.27 - 8.44 - 4.33 702 0 4295.0 0.355 
Ann 1 2.83 2.38 7.61 4 1 35 250 1 351 9.0 0.489 

Maximum M in im.um Average Heat i ng Cool ing Total G lobal Total G lobal 
Dai l y  Dai l y  Monthly Degree Days Degree Days Radiation Radiat ion 

Temp. o F  Temp. o F  Temp. oF Base 65 oF Base 65 oF Btu/fF Langleys 

Jan 27.3 1 1 .4 1 9. 4  1 4 1 3  0 479.4 1 30.0 
Feb 30.3 1 4 .6 22.5 1 1 90 0 736.5 1 99.8 
Mar 39.4 23.4 31 .4 1 040 0 1 088.8 295.3 
Apr 54.6 34.7 44.7 608 0 1 442.7 391 .3 
May 65.0 43.3 54.2 347 1 3  1 768.4 479.7 

1 977. 1 536.3June 75.3 53.6 64.5 90 
80.4 59.3 69.9 1 4  1 66 1 961 .8 532. 1  July 

58.7 69.2 36 1 66 1 71 9.0 466.3Aug 
Sept 71 .5 50.7 61 . 1  1 39 22 1 3 1 0.3 355.4 

Oct 6 1 .4 40.6 5 1 .0 439 5 907.9 246.3 

Nov 28.5 36.5 855 0 524.6 1 42.3 
Dec 31 .5 1 6.8 24.2 1 264 0 378.4 1 02.7 

Ann 55.1 36.3 45.7 7443 450 1 1 91 .2 323.1 


LATITUD E: 42 ° 57' N STATION NO. 1 4839 
LONGITUDE: 87 ° 54' W 
ELEVATION: 2 1 1 meters (692. 1  feet) M i lwau kee, Wisconsi n  
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Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total G lobal Global Kr 
Daily Daily Monthly Degree Days Degree Days Rad iation Cloudiness 

Temp. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.88 - 1 0.72 - 4.88 720 0 7754.0 0.570 
Feb 3 . 16  - 8.94 - 2.88 0 1 1 502.0 0.606 
Mar 5.88 - 6.99 - 0.55 585 0 1 6355.0 0.6 1 7  

0 20959.0 0.6 14 Apr 13.05 - 1 . 1 6  5.94 
1 8.94 4.05 1 1 .50 2 1 5  3 25008.0 0.631 May 
24.61 8.55 1 6.61 8 1  30 28387.0 0.675June 

July 30.61 1 2.72 21 .66 7 1 1 0 28765.0 0.704 
Aug 29.77 1 1 .94 20.88 9 88 25256.0 0.694 
Sept 23.38 6.27 1 4.83 1 27 22 1 9855.0 0.670 
Oct 1 6.33 1 .05 8.72 297 0 1 3831 .0 0.632 
Nov 7. 1 1  - 5.05 1 .05 5 1 8  0 8684.0 0.568 
Dec 2.33 - 8.77 - 3.22 668 0 6744.0 0.556 
Ann 1 4.66 0.22 4 1 97 254 1 7758.0 0.643 

Max imum M in imum Average Heat ing Cool ing Total Global Total Global 
Dai ly Daily Monthly Degree Days Degree Days Rad iation Radiation 

Temp. oF Temp. oF Temp. oF . Base 65 oF Base 65 oF Btu/fP Langleys 

Jan 33.6 1 2.7  23.2 1 296 0 683.2 1 85.3 
Feb 37. 7 1 5.9 26.8 1 069 0 1 0 1 3.5 274.9 
Mar 42.6 1 9.4 3 1 .0 1 053 0 1 44 1 . 1  390.9 
Apr 55.5 29.9 42.7 668 0 1 846.8 500.9 

52.7 387 5 2203.6 597.7 May 66. 1 
76.3 47.4 6 1 .9 1 46 250 1 .3 678.5J une 

7 1 .0 1 3  1 98 87. 1  2534.6 687.5July 
69.6 1 6  1 58 2225.4 603.6Aug 85.6 
58.7 229 4074. 1  1 749.5 474.6Sept . 
47.7 0 1 2 18.7 330.66 1 . 4Oct 

Nov . 44.8 22.9 33_.9 932 0 765.2 207.6 

Dec 36.2 1 6.2 26.2 1 202 0 594.2 1 6 1 .2 

Ann 58.4 32.4 45.4 457 1 564.7 424.4 

STATION NO.  24089 LATITUD E: 42 ° 55 ' N 
LONGITUDE: 1 06 °  28'  W 
ELEVATION: 1 6 1 2  meters (5287.4 feet) Casper, Wyoming 

246 



43.5 

74.4 

- 9.49 

54.5 

43.5 

45.9 

45 

Insolation and Temperature Data 

Maximum M i n imum Average Heating Cool ing Total G lobal G lobal Kr 
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Cloudiness 

Tem p. oc Temp. oc Temp. oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 Index 

Jan 3.44 - 2.99 661 0 8691 .0 0.591 
Feb 4.83 - 8. 1 6  - 1 .66 560 0 1 2 1 1 8.0 0.606 
Mar 6.38 - 6.88 - 0.22 575 0 1 6264.0 0.595 
Apr 13 .00 - 1 . 1 1  5.94 371 0 20093.0 0.580 
May 1 8.38 4.27 1 1 .33 2 1 8  0 22637.0 0.569 
J une 23.55 8.94 1 6.27 86 25 25626.0 0.6 1 0  
July 28.72 1 2.50 20.61 1 2  82 25307.0 0.6 1 8  
Aug 27.72 1 1 .77 1 9.77 1 7  62 22307.0 0.607 
Sept 22.66 6.38 1 4.55 1 25 1 1  1 8923.0 0.624 
Oct 1 6.55 1 .05 8.83 294 0 1 4093.0 0.6 1 8  
Nov 8.61 - 4.72 1 .94 491 0 9338.0 0.570 
Dec 4.61 - 7.72 - 1 .55 6 1 6  0 761 5.0 0.576 
Ann 1 4.88 0.55 7.72 4030 1 81 1 691 8.0 0.598 

Maximum M i n imum Average Heating Cool i ng Total Global Total Global  
Dai ly Dai ly Monthly Degree Days Degree Days Radiation Radiation 

Temp.  oF  Temp. oF Temp. oF Base 65 oF Base 65 o F  Btu/fP Lang leys 

Jan 38.2 1 4.9 26.6 1 1 90 0 765.8 207.7 
Feb 40.7 1 7.3 29.0 1 008 0 1 067.8 289.6 
M ar 1 9.6  31 .6 1 035 0 1 433. 1 388.7 
Apr 55.4 30.0 42.7 668 0 1 770.5 480.2 

May 65. 1 39.7 52.4 392 0 1 994.6 541 .0 


2258.0 6 1 2.5 J une 48.1 6 1 .3 1 55 
J u ly 83.7 69. 1 22 1 48 2229.9 604.9 
Aug 8 1 .9 53.2 67.6 31 1 1 2  1 965.6 533.2 
Sept 72.8 58.2 225 20 1 667.4 452.3 
Oct 61 .8 33,9 47.9 529 0 1 24 1 .8 336.8 
Nov 47.5 23.5 35.5 884 0 822.8 223.2 
Dec 40.3 1 8. 1  29.2 1 1 09 0 671 .0 1 82.0 
Ann 58.8 33.0 7254 326 1 490.7 404.4 

STATION NO. 240 1 8  LATITUDE: 41 o 9' N 
LONGITU D E: 1 04 o 49' W 
ELEVATIO N :  1 872 meters (61 40.2 feet) 
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- 4.77 

46 

49 83 

Insolation and Temperature Data 

Maximum M in imum Average Heat ing Cool ing Total Global Global Kr 
Daily Daily Monthly Degree Days Degree Days Radiation Cloudi ness 

Temp. oc Temp. oc Temp.  oc Base 1 8.3 oc Base 1 8.3 oc kJ/m2 I ndex 

Jan 0.0 N O  0.0 N O  - 7. 1 1  788 0 834 1 .0 0.579 
Feb 
 0.0 N D  0.0 N D  647 0 1 2363.0 0.626 
Mar 0.0 N D  0.0 N O  - 1 .72 621 0 1 7365.0 0.640 
Apr 0.0 N D  0.0 N D  4.50 4 1 5  0 22061 .0 0.639 
May 0.0 N D  0.0 N D  1 0.22 251 0 26605.0 0.669 
J une 0.0 N D  0.0 N O  1 4 .94 1 1 0 8 2921 7.0 0.695 
Ju ly  0 .0  N D  0.0 N D  20. 1 1  1 0  65 28908.0 0.706 

0.0 N D  0.0 N O  1 8.94 27 25424.0 0.693Aug 
Sept 
Oct 
Nov 
Dec 
Ann 

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  
0.0 N O  

13.55 
7.05 

- 0.72 
- 5.22 

5.83 

1 49 
349 
571 
730 

4672 

6 
0 
0 
0 

1 26 

20797.0 
1 4821 .0 
9378.0 
7384.0 

1 8555.0 

0;690 
0.656 
0.583 
0.570 
0.660 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 

Maxim um 
Daily 

Temp. oF 

0.0 N D  
0.0 N D  
0.0 ND 
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

M in i mum 
Dai ly 

Temp. oF 

0.0 N D  
0.0 N D  
0 .0 N D  
0.0 N D  
0.0 N D  
0.0 N D  
0.0 N D  

Average 
Monthly 

Temp. oF 

1 9 . 2 
23.4 
28.9 
40. 1 
50.4 
5R9 
68.2 

Heat ing 
Degree Days 

Base 65 oF 
1 4 1 8  
1 1 65 
1 1 1 8 

747 
452 
1 98 

1 8  

Cool ing 
Degree Days 

- Base 65 oF 

0 
0 
0 
0 
0 

1 4  
1 1 7 

Total Global 
Radiation 

Btu/ff2 

735.0 
1 089.4 
1 530. 1  
1 943.9 
2344.3 
2574.4 
2547.2 

Total G lobal 
Radiation 
Langleys 

1 99.4 
295.5 
4 1 5.0 
527.3 
635.9 
698.3 
690.9 

Aug 0.0 N D  0.0 N D  66. 1 2240.2 607.7 
Sept 0.0 N D  0.0 N D  56.4 268 1 1  1 832.5 497 . 1  
Oct 0.0 N D  0.0 N D  44.7 628 0 1 305.9 354.2 
Nov 0.0 N D  0.0 N D  30.7 1 028 0 826.3 224.1  
Dec 0.0 N O  0.0 N O  22.6 1 3 1 4  0 650.6 1 76.5 
Ann 0 .0 N D  0 .0 N D  42.5 841 0  227 1 635.0 443.5 

STAT I O N  N O .  24027 LATITUD E: 41 o 36' N 
LONGITUD E: 1 09 °  4 '  WRock Spri ngs, Wyom i ng ELEVATION: 2056. meters (6743.7 feet) 
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3.33 

7.77 

4.55 

Insolation and Temperature Data 

Jan 

Maximum 
Daily 

Temp. oc 

0.83 

M in imum 
Daily 

Temp. oc 

-,- 1  3.05 

Average 
Monthly 

Temp. oc 

- 6. 1 1  

Heating 
Degree Days 
Base 1 8.3 oc 

757 

Cool i ng 
Degree Days 
Base 1 8.3 oc 

0 

Total Global 
Radiation 

kJ/m2 

5873.0 

Global Kr 
Cloudiness 

Index 

0.472 
Feb 1 0.1 1  - 3.38 608 0 8945.0 0.500 
Mar 6. 1 6  - 7.27 - 0.55 585 0 1 3673.0 0.534 
Apr 1 3.50 - 0.61 6.44 356 0 1 7446.0 o 520 
May 1 8.88 1 1 .72 208 3 2 1 367.0 0.542 
June 23.50 8.77 1 6. 1 6  93 28 24470.0 0.582 
J uly 30.05 1 2.55 2 1 .33 1 5  1 08 26432.0 0.648 
Aug 29.61 1 1 .66 20.66 1 7  89 22766.0 0.632 
Sept 22.72 6.05 1 4.38 1 36 1 7  17044.0 0.591 
Oct 16 .94 0.61 8.77 296 0 1 1 409.0 0.547 
Nov - 6.22 0.77 526 0 .6705.0 0.473 
Dec 3. 1 1  - 1 0.33 - 3.61 680 0 5009.0 0.456 
Ann 1 4.72 - 0.27 7 .22 4282 247 1 5095.0 0.561 

Max imum M in imum Average Heat i ng Cool ing Total Global Total G lobal 
Dai ly Daily Monthly Degree Days Degree Days Radiation Radiation 

Temp. o F  Temp. o F  Temp. oF Base 65 OF  Base 65  oF  Btu/ft2 Langleys 

Jan 33.5 8.5 21  .0 1 363 0 5 1 7.5  1 40.4 
Feb 38.0 1 3.8 25.9 1 094 0 788.2 2 13.8 
Mar 43. 1 1 8.9 3 1 .0 1 053 0 1 204.8 326.8 
Apr 56.3 30.9 43.6 641 0 1537.2 41 7.0 
May 66.0 40.2 53.1 374 5 1 882.7 5 1 0.7 
June 74.3 47.8 6 1 . 1  1 67 50 21 56.2 584.9 
J u ly 86. 1 54.6 70.4 27 1 94 2329.0 631 .8 
Aug 85.3 53.0 69.2 31  1 60 2006.0 544.1 
Sept 72.9 42.9 57.9 245 31 1 50 1 .8 407.4 
Oct 62.5 33. 1  47.8 533 0 1 005.3 272.7 
Nov 46.0 20.8 33.4 947 0 590.8 1 60.3 
Dec 37.6 1 3.4 25.5 1 224 0 441 .4  1 19.7 
Ann 58.5 31 .5 45.0 7708 445 1 330. 1 360.8 

LATITUDE: 44 ° 46' N STATION N O. 24029 
LON G ITUDE: 1 06 °  58' W 

ELEVATION:  1 209 meters (3965.5 feet) 
 Sheridan,  Wyoming 
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G,lobal KT M ethodology 
by T homas L. St  of fe l 
As a general i ntroduction to the g lob?J.I KT parameter found R = mean sun-earth d istance 
in the Insolation Data Base, the fol lowing text wi l l :  R = actual sun-earth d istance for a specif ic day of the 

year
· • define the concept, 

• 	 i ntroduce the extraterrestrial radiation component, (R/R)2 = 1 .0001 1 + 0.034221 cos {3 + 0.001 280 sin {3
• describe the detai ls  of the g lobal KT computations, and + 	0.00071 9  cos (2{3) + 0.000077 s in  (2{3) (3)
• 	 introduce the proper use of the contour maps. 

where the angle is  defined, The KT parameter, or cloudiness i ndex, was i ntroduced by 
Liu and Jordan (1960)1 as a means of s impl i fying the - · 
appl ication of avai lable i nsolation data to solar des ign {3 =
problems.2 The g lobal RT is  defined as the ratio of  monthly 

27rd 
365 


mean values of dai ly g lobal rad iation on a horizontal  surface '(Fi), a measured quantity, d ivi ded by the amount of extra
terrestrial radiation on a horizontal surface (H0), which can 
be computed. That is, 

KT = H/H0 	 (1 ) 

The value of this  ratio ranges from zero to one since it 
represents that portion of the rad iation avai lable at the top 
of the atmosphere which is actua l ly received at the earth's 
surface. 

The values for R i n  Eq. (1 ) were taken d i rectly from the 
Input Data for Solar Sy§_tems3 magnetic tape fi les in the 
computation of g lo al KT. Computing the monthly and 
annual  averages of H0 in Eq. (1 ) for each of the 248 stations 
required only the station location and month of the year. 
Most of the d iscussion that fol lows is a development of the 
calculation of monthly mean dai ly extraterrestrial rad iation 
on a horizontal surface. 

The amount of radiation avai lable at the top of the 
atmosphere on a u n it area surface, normal to the solar 
beam is a function of the sun's i rradiance and the sun-earth 
distance, 

lodn = 10 X (R/R)2 

and d is the day of the year m inus 1 .5 

The instantaneous i rrad iance on a horizontal un it area 
surface at the top of the atmosphere (H0) is obtained by 
mu lt ip lyi ng Eq. (2) by the cosine of the incidence angle (i), 
the angle between the d i rect beam and the normal to the 
horizontal surface, 

cos(i) = s in  cf> s in  o +  cos cf> cos o cos w (5) 

where,
cf> = station latitude 
o =  solar dec l i nation 

= 	0.00691 8 - 0.399991 2  cos{3 + 0.070257 s in{3 
- 0.006758 cos 2{3 + 0.000907 s in  2{3 - 0.002697 cos 3{3 
+ 0.001 480 sin 3{3 (radians) 


w = hour angle. 


The instantaneous i rrad iance on a horizontal surface, Eq. 
(2), becomes, 

Ho= lo X (R/R)2 X (si n  cf> s in  o + cos cf> cos 0 cos w) (6) 

The daily sum of H0 can be computed by integrating Eq. (6)
over a dayl ight period defined by the sunset hour angle (ws)

(7) 

where, 
 , 
lo 	= the solar constant (1 377 wm-2) or the i rrad iance at 

cos (w5) = - tan cf> tan o , (for solar zenith ang le= 90°) the mean sun-earth d istance4 
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-  	 ) 
Hdo =  10 x (R/R)2 

WsJ (s in  ¢ s in  o 

+ COS  COS o cos w) d (24/27rw) 

Each hour is equal to 271"/24 rad ians ( 15 degrees) of hour 
angle (w). Performing the integrat ion, the dai ly horizontal 
extraterrestrial radiat ion (ETR) becomes, 

H do = (24/71") ( 10) (R/R)2(w5 s in  ¢ s in o  + cos ¢ cos o sin w5) (9) 

The monthly mean val ues of the horizontal ETR (H0) were 
computed from the dai ly totals at each stat ion, 

n-
H o = (1 /n) I; H doi (1 0) 

i = 1  

where, 
n = the number of days i n  the month. 

S imi larly, the annual val ues of R were computed at each 
stat ion,  

- 365
�
H o = (1 /365) I; Hdoi (1 1 )  


i = 1  

The monthly and annual values of  g lobal KT were computed 
accord ing to Eq. (1) for each stat ion in th is  manner. 

The resu lts of these computat ions were tabulated for each 
stat ion and contour maps wer.!} prepared to depict the 
relative d istribution of g lob  KT- I t  should be emphasized 
that i nterpolat ion of g lobal KT values between stations was 
requ i red to produce these maps and as a result ,  the maps 
do not accou nt for any local or smal l-scale effects which 
cou ld change the val ue at any part icu lar location. 

Appendix A 

References and Notes 
Fu l l  c itat ions and avai lab i l ity for these references are 
contai ned i n  the Bib l iography, Appendix F. 

1. Liu, B.Y.H.; Jordan, R.C. 1 960 (J u ly). "The I nterrelationship and Characteristic 
Distribution of Direct, Diffuse and Total Solar Energy Radiation," Solar Energy. 
Vol. 4 (No. 3): pp. 1 -1 9. 

2. See also: Collares-Pereira, Manual; Rabl, Ari. 1 978 (June). Simple Procedure tor 
Predicting Long-Term A verage Performance of Nonconcentrating and 

Concentrating Solar Collectors. 

3. Cinquemani, V.; Owenby, J . R. ;  Baldwin, R.G. _ 1 979 (Aug.). 	Input Data tor Solar 

Systems. 


4. National Ocean ic and Atmospheric Adi:n inistrat ion. 1 977 (Dec.). SOLMET 

Volume 1: User's Manual, TD-9724, Hourly Solar Radia tion-Surface 

Meteorological Observations. 


5. Partridge, G.W.; Platt, C.M.R.  1 976. Radiative Processes in Meteorology and 


Climatology. 
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(3), 
-(25), 

Data Stations 
ERSATZ (derived) data stat ions, their respective SOLMET rehabi l itated data 
control stations ( in  parentheses), and the pages on which their data appear. 

ERSATZ Station, State (SOL MET Control Station), Page 

Abi lene, Texas (13), p. 206 

Adak, Alaska (24), p. 5 

Akron-Canton, Ohio (25), p. 167 

Albany, New York (7), p. 1 50 

Allentown, Pennsylvania (25), p. 1 87 

Alpena, M ichigan (1 7), p. 1 02 

Amarillo, Texas (1 0), p. 207 

Annette, Alaska (24), p. 6 

Arcata, Cal iforn ia (1 8), p. 29 

Ashevi l le, North Caro l ina (20), p. 1 58 

Astoria, Oregon (24), p. 176 

Atlanta, Georgia (20), p. 64 

Augusta, Georgia (20), p. 65 

Austin, Texas (1 3) ,  p. 208 

Bakersfield, Cal ifornia (1 4), p. 30 

Balt imore, Maryland (25), p. 99 

Bangor, Maine (7), p. 96 

Barbers Point, Hawaii  (1 9), p. 68 

Barrow, Alaska (24), p. 7 

Baton Rouge, Lou is iana (16),  p. 92 

Bethel, Alaska (24), p. 8 

Bettles, Alaska (15) ,  p. 9 

Big Delta, Alaska (15), p. 1 0  

Bi l l i ngs, Montana (1 5), p .  1 1 9  

Binghamton, New York (25), p .  1 5 1  

Birmingham, Alabama (20), p .  2 

Boise, Idaho (12), p. 72 

Bryce Canyon, Utah (12), p. 227 

Buffalo, New York (25), p. 1 52 

Burl ington, Iowa (9), p. 82 

Burl ington, Vermont (7), p. 230 

Burns, Oregon (1 8), p. 1 77 

Casper, Wyoming (1 2), p. 246 

Cedar City, Utah ( 12), p. 228 

Charleston, West Virgin ia (20), p. 239 

Charlotte, North Carolina (20), p. 160 

Chattanooga, Tennessee (20), p. 202 

Cherry Point, North Caro l ina (6), p. 161 
Cheyenne, Wyoming (1 0), p. 247 

Chicago, I l l inois (1 7), p. 75 

China Lake, Cal ifornia (14), p. 31 

Cincinnati, Ohio (25), p. 168 

Clayton, New Mexico ( 10), p. 1 44 

Cleveland, Ohio (25), p. 1 69 


Colorado Springs, Colorado (1 0), p. 41 

Columbia, South Carol ina (20), p. 196 

Columbus, Ohio (25), p. 1 70 

Concord, New .Hampshire (4), p. 1 40 

Corpus Christi, Texas (5), p. 210 

Cut Bank, Montana (1 5), p. 1 20 

Daggett, Cal iforn ia (1 4), p. 32 

Dal las, Texas (1 3), p. 21 1 

Day on, Ohio (25), p. 1 71 

Daytona Beach, Florida (2), p. 57 

Del Rio, Texas (1 3), p. 212 

Denver, Colorado (1 0), p. 48 

Des Moines, Iowa (21), p. 83 

Detroit, M ichigan (25), p. 1 03 

Dil lon, Montana (1 5), p. 1 21 

Duluth, M innesota (1 7), p. 1 09 

Eagle, Colorado (1), p. 49 

Eau Claire, Wisconsin (1 7), p. 241 

El Toro, Cal ifornia (23), p. 33 

Elko, Nevada (1 2), p. 132 

Erie, Pennsylvania (25), p. 1 88 

Evansvi l le, I nd iana (20), p. 78 

Fairbanks, Alaska (1 5), p. 1 1  

Fargo, North Dakota (3), p. 165 

Farmington, New Mexico (1 ), p. 1 45 

Flint, Mich igan (25), p. 1 04 

Fort Smith, Arkansas (9), p. 27 

Fort Wayne, Indiana (25), p. 79 

Glasgow, Montana (3), p. 1 22 

Goodland, Kansas (10), p. 87 

Grand Is land, Nebraska (21), p. 1 28 

Grand J unction, Colorado (1), p. 50 

Grand Rapids, M ichigan (1 7), p. 1 05 

Green Bay, Wisconsin  (1 7), p. 242 

Greensboro, North Caro l ina (20), p. 162 

Greenvi l le-Spartanburg, South Carolina (20), p. 197 
Guantanamo Bay, Cuba (19), p. 53 

Gulkana, Alaska (1 5), p. 1 2  

Harrisburg, Pennsylvan ia (25), p .  1 89 

Hartford, Connecticut (4), p. 52 

Helena, Montana (1 5), p. 1 24 

Hi lo, Hawai i (1 9), p. 69 

Homer, Alaska (24), p. 1 3  

Honolulu,  Hawai i (19), p .  _70 

Houghton, M ichigan (17), p. 1 06 

Houston, Texas (1 6), p. 215 


Hunt ington, West V i rgin ia (20), p. 240 
Huron, South Dakota p. 198
Ind ianapolis,  Ind iana p. 80
International Fal ls, M innesota (3), p. 1 1 0  

Jackson, M ississippi  (20), p .  1 1 3  

Jacksonvi l le, Florida (2), p .  58 

Juneau, Alaska (24), p. 1 4  

Kansas City, M issouri (9), p .  1 16 

King Salmon, Alaska (24), p. 1 5  

Kingsvi l le, Texas (5), p .  216 

KnoxviUe, Tennessee (20), p. 203 

Kodiak, Alaska (24), p. 16  

Koror Is land, Pacific I s lands (19), p. 1 84 

Kotzebue, Alaska (24), p. 1 7  

Kwajalein Is land, Pacif ic I slands (1 9) ,  p .  1 85 

La Crosse, Wiscons i n  (1 7), p. 243 

Lakehurst, New Jersey (25), p. 1 41 

Laredo, Texas (1 3) ,  p. 21 7 

Las Vegas, Nevada ( 12), p. 134 

Lewiston, Idaho (15) ,  p. 73 

Lewistown, Montana (1 5), p. 1 25 

Lexington, Kentucky (20), p. 90 

Lihue, Hawaii (1 9) ,  p. 71 

Little Rock, Arkansas (9), p. 28 

Long Beach, Cal ifornia (23), p. 35 

Los Angeles, Cal ifornia (23), p. 36 

Lou i svil le, Kentucky (20), p. 91 

Lovelock, Nevada (12) ,  p. 135 

Lubbock, Texas (1 1 ), p. 218 

Lufkin, Texas (13), p. 219 

Macon, Georgia (20), p. 66 

Mason City, Iowa (21 ), p. 84 

Massena, New York (7), p. 1 53 

McGrath, Alaska (1 5), p. 1 8  

Memphis, Tennessee (20), p .  204 

Meridian, M ississ ippi (20), p. 1 1 4 
 �
Midland-Odessa, Texas (1 1 ), p. 220
�
Mi les City, Montana (3), p. 1 26
�
Mi lwaukee, Wisconsin (17) ,  p. 245
�
M i nneapolis-St. Pau l ,  M innesota (1 7), p. 1 1 1 
 �
M inot, North Dakota (3), p. 166
�
Missoula, Montana ( 15), p. 1 27
�
Mobi le, Alabama (2), p. 3
�
Moline, I l l inois (1 7), p. 76 

Montgomery, Alabama (20), p. 4
�
Mount Shasta, Cal ifornia (1 8), p. 37
�
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Needles, Cal i forn ia (22), p. 38 

New Orleans, Lou isiana (16), p. 94 

New York City (La Guard ia), New York (25), p. 1 55 
Newark, New Jersey (25), p. 142 

Nome, Alaska (24), p. 19  

Norfolk, V i rg in ia  (6), p .  231 

North Bend, Oregon (18), p. 1 79 

North Platte, Nebraska (1 0), p. 130 

Oakland, Cal ifornia (23), p. 39 

Oklahoma City, Oklahoma (13), p. 1 74 

Olympia, Washington (24), p. 234 

Orlando, Florida (2), p. 60 

Patuxent River, Maryland (25), p. 1 00 

Pendleton, Oregon (1 5), p. 180 

Phi ladelphia, Pennsylvan ia (25), p. 190 

Pierre, South Dakota (3), p. 1 99 

Pittsburgh, Pennsylvan ia (25), p. 191 

Pocatello, Idaho (1 2), p. 74 

Point Mugu, Cal ifornia (23), p. 40 

Port Arthur, Texas (1 6), p. 221 

Portland, Maine (4), p. 98 

Portland, Oregon (24), p. 1 81 

Prescott, Arizona (22), p. 23 

Providence, Rhode Island (4), p. 194 
· 
Pueblo, Colorado (10), p. 51 

Raleigh-Durham, North Carol i na (25), p. 163 
Rapid City, South Dakota (3), p. 200 

Red Bluff, Cal ifornia (14), p. 41 

Redmond, Oregon (24), p. 182 

Reno, Nevada (1 2), p. 136 

Richmond, Virg in ia (25), p. 232 

Roanoke, Virg in ia  (20), p. 233 

Rochester, M innesota (17), p. 1 1 2 

Rochester, New York (25), p. 1 56 

R9ck Springs, Wyoming (12), p. 248 

Roswel l ,  New Mexico (1 1 ), p. 146 

Sacramento, Cal ifornia (14), p. 42 

Salem, Oregon (24), p. 183 

Salt Lake City, Utah (1 2), p. 229 

San Angelo, Texas (13), p. 222 

San Anton io, Texas (13), p. 223 

San Diego, Cal ifornia (23), p. 43 

San Francisco, Cal i fornia (23), p. 44 

San J uan, Puerto Rico (19), p. 193 

Sault Ste. M arie, M i chigan (17), p. 1 07 

Savannah, Georgia (8), p. 67 


Scottsbluff, Nebraska (1 0), p. 1 31 

Sheridan, Wyoming (15), p. 249 

Sherman, Texas (13), p. 224 

Shreveport, Louis iana (13), p. 95 

Sioux City, Iowa (21), p. 85 

Sioux Fal ls, South Dakota (21), p. 201 
South Bend, I ndiana (17), p. 81 

Spokane, Washington (1 5), p. 236 

Springfield, I l l inois (9), p. 77 

Springfield, Missouri (9), p. 1 1 7  

St. Lou is, Missouri (9), p. 1 18 

Summit, Alaska (1 5), p. 20 

Sunnyvale, Cal ifornia (23), p. 46 

Syracuse, New York (25), p. 1 57 

Tallahassee, Florida (2), p. 61 

Tampa, Florida (2), p. 62 

Toledo, Ohio (25), p. 1 72 

Tonopah, Nevada (12), p. 1 37 

Topeka, Kansas (21), p. 88 

Traverse City, M ichigan (17), p. 1 08 

Truth or Consequences, New Mexico (1 1 ), p. 1 47 
Tucson, Arizona (22), p. 24 

Tucumcari , New Mexico (1 0), p. 1 48 

Tulsa, Oklahoma (1 3), p. 1 75 

Waco, Texas (13), p. 225 

Wake Island, Pacif ic Islands (19), p. 1 86 

West Palm Beach, Florida (19), p. 63 

Whidbey Island, Washington (24), p. 237 

Wichita, Kansas (10),  p. 89 

Wichita Falls, Texas (1 3), p. 226 

Wilkes-Barre-Scranton, Pennsylvania (25), p. 192 

Wilmington, Delaware (25), p. 54 

Winnemucca, Nevada (1 2), p. 138 

Winslow, Arizona (12), p. 25 

Yakima, Washington (1 5), p. 238 

Yakutat, Alaska (24), p. 21 

Youngstown, Ohio (25), p. 1 73 

Yucca Flats, Nevada (1 2), p. 1 39 

Yuma, Arizona (22), p. 26 

Zuni ,  New Mexico (1), p. 149 


Appendix c ·

SOLM ET Rehabi l i tated data control stations 
and the pages on which thei r data appear. 

SOLMET Station, State, Page 

(1) Albuquerque, New Mexico, p. 143 

(2) Apalachicola, Florida, p. 56 

(3) Bismarck, Nqrthj Dakota, p. 164 

(4) Boston, Massachusetts, p. 1 01 

(5) Brownsvi l le, Texas, p. 209 

(6) Cape Hatteras, North Carol ina, p. 1 59 
(7) Caribou, Maine, p. 97 

(8) Charleston, South Carol ina, p. 195 

(9) Columbia, M issouri, p. 1 1 5 


(10) Dodge City, Kansas, p. 86 

(1 1 )  El Paso, Texas, p. 213 

(12) Ely, Nevada, p. 133 

(13) Fort Worth, Texas, p. 214 

(14) Fresno, Cal iforn ia, p. 34 

(15) Great Fal ls, : Montana], p. 1 23 

(16) Lake Charles, Louisiana, p. 93 

(17) Madison, Wisconsin, p. 244 

(18) Medford, Oregon, p. 1 78 

(19) M iami, Florida, p. 59 

(20) Nashvi l le, Tennessee, p. 205 

(21) North Omaha, Nebraska, p. 1 29 

(22) Phoenix, Arizona, p. 22 

(23) Santa Maria, Cal i fornia, p. 45 

(24) Seattle7Tacoma, Washington, p. 235 

(25) Washington, DC-Sterl ing, V i rg in ia, p. 55 

Rehabilitated, but not a control station. 
New York City (Central Park), New York* ,  p. 1 54 

*Central Park was not used as a control station as it 
represents a special central urban area. 
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G lossary 
Diffuse Radiation - Solar radiat ion that has been scattered 

i n  passing through the earth's atmosphere. It is equal 
to the g lobal rad iat ion less the d i rect normal 
component. 

Direct Kr - For a particular month, the rat io of the average 
dai ly d i rect normal radiat ion to the average dai ly d i rect 
normal extraterrestrial rad iat ion (ETR). When mul t ip l ied 
by 1 00, th is rat io is the average percentage of possible 
rad iation from the sun's d isk. 

Direct N ormal Radiation - Solar beam rad iat ion coming from 
the sun's disk (measurep by a pyrhel iometer). As used 
in th is manual, the average dai ly sum of d i rect normal 
solar rad iat ion.  

ERSATZ Stations - Network stat ions i n  the U.S.  where 
hourly rad iation data were computed from observat ions 
of cloud cover and/or percentage of poss ible sunshine, 
as opposed to bei ng measured with a radiometer. 

Extraterrestrial Radiation (ETR) - The amount of solar 
radiat ion i ncident at the top of the atmosphere which is 
a function of the t ime of year, time of day, and lat itude. 
The ETR can be calculated for any locat ion when. the 
date, t ime, and lat i tude are specified. A solar output of 
1 377 wm-2 was used in the computat ions for th is 
manual. 

Global Kr - For a part icu lar month, the rat io of the average 
dai ly g lobal radiation to the average dai ly extra
terrestrial radiation (ETR) on a horizontal surface. 

Global Radiation - The sum of the d i rect, d i ffuse, and 
ground reflected solar radiation components _ i ncident 
on a f lat surface of any orientation. 

Heating/Cooling Degree-Days - Degree-days are expressed 
relative to a base of 1 8.3° C (65° F). Each degree that 
the mean dai ly temperature is below (or above) the 
base temperatu re consti tutes one heat ing (or cool i ng) 
degree-day un it. 

I nsolation - The sum of d i rect, d i ffuse and ground reflected 
solar rad iat ion components strik ing a surface of any 
orientation, summed over a given t ime period, such as 
dai ly, monthly or annual ly. 

Pyranometer - A solar i nstrument (rad iometer) that measures 
the sum of d iffuse and d i rect normal rad iat ion.  (See 
"Global Rad iat ion"). 

Phyrheliometer - An instrument (rad iometer) for measuring 
the i ntensity of  the d i rect normal solar or beam radia
t ion component. 

Radiometer - Any sensing instrument designed to measure 
rad iat ion. 

Rehabilitation of Solar Data - Measured g lobal solar radia
t ion data were adjusted for various known sensor 
i naccu racies at 26 selected SOLM ET stat ions. 
Wherever possible, missing hourly data were f i l led 
using model i ng techniques described in the SOLM ET 
User's Manual,  Vol. 2. 

SOLMET Stations - The 26 National Weather Service (NWS) 
monitoring stat ions report ing hourly solar rad iat ion and 
surface weather observations. 

Total G lobal Radiation - As used in  this manual, the average 
dai ly sum of g lobal radiation on a horizontal surface as 
measured by a pyranometer. 

WBAN - Weather Bureau Army and Navy identif ication 
number ass igned to each observing stat ion by the 
Nat ional C l imatic Center. Cited as "Stat ion No." or 
"SOLM ET Stat ion No." in the Data Tables. 
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Solar · Energy I nformation 
Data Bank (SEI DB) 

The Solar Energy Information Data Bank is a nat ional 
information network developed and operated by the Solar 
Energy Research Institute (SERI) under contract to the 
Department of Energy (DOE). The SEIDB network l i nks 
central SEIDB operations at SERI with part ic ipating member 
organizations who, in turn, serve the solar i nformation 
needs of their particu lar const ituencies. Current 
participating members inc lude DOE's four  regional solar 
energy centers (the Mid-American Solar Energy Complex, 
the Northeast Solar Energy Center, the Southern Solar 
Energy Center, and the Western Solar Ut i l izat ion Network) 
and the National Solar Heating and Cool ing Information · 
Center (NSHCIC) operated by the Frankl i n  Research Center 
u nder contract to the Department of Housing and Urban 
Development. Network operat ions are currently bei ng 
extended to encompass the part ic ipat ion of the state solar 
offices which are funded by the regional solar centers. 

Products and services avai lable through the SEIDB network 
include: 

Information Dissemination - This service produces and 
d istributes a variety of solar information products, inc luding 
u p-to-date directories, fact sheets, b ib l iograph ies, bu l let ins, 

-promotional materials, and audio-visuals. An automated 
u ser profi le system is used to ensure that needed 
information is packaged, announced, and del ivered to the 
appropriate audience at the right time and place, and in  the 
most useful  format. 

Information Center Serices - The Solar Energy I nformation 
Center at SERI maintains the nation's most comprehensive 
col lect ion of solar-related publ icat ions and aud iovisual 
productions. An onl i ne bibl iographic data base, known as 
Solar Bibl io, is being developed by the Center to assist i n  
l i terature searches for documents held at SERI and 
elsewhere. Services provided by the Center for qual if ied 

users i nc lude technical reference services, document 
acqu isit ion and del ivery, interl ibrary loans, l i terature 
searches, the preparat ion of bibli ograph ies and l iterature 
reviews, and the preparat ion of abstracting and i ndexing 
bu l let ins.  

On-line Data Bases - This service col lects, val idates, stores 
and provides on-l ine accessib i l ity to data on a variety of 
solar-related subjects. I n  addit ion to the data bases 
developed and maintai ned by SERI ,  the SEI DB system also 
provides on-11ne access to several of the data bases 
developed and maintained by NSH CIC. Nat ionwide on- l i ne 
access to the SEIDB data bases is currently provided 
through a commercial t ime-shari ng service pend ing 
acqu isit ion of  a data base host system at SERI .  

On-line Solar Simulation Models - An on-l ine models l ibrary, 
offering a fu l l  range of design tools for solar appl icat ions, is 
being assembled for access by SEIDB network users. These 
models are maintained on Control Data Corporat ion CYBER 
computers at the SERI Computer Center and are accessible 
nationwide through the TYM N ET® val ue-added 
telecommunicat ions network. Twenty-five models are 
expected to be avai lable on-l i ne by 1 981 . 

I nquiry and Referral Services - Tol l-free phone services at 
NSHCIC and SERI provide the SEIDB network with total 
subject coverage in responding to the publ ic's need for 
solar information. Quest ions on passive and active heat ing,  
and cool i ng are hand led by NSH CIC; i nqu i ries on other 
solar technologies may be d i rected to SERI .  Where 
appropriate, inqu i ries are referred to the DOE Technical 
I nformation Center for non-solar bib l iographic information, 
and to the DOE Energy I nformation Admin istrat ion's 
Nat ional Energy I nformation Center for general statistical 
information on energy resources, demand, and production. 
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How to Obtain Information 

The fol lowi ng phone numbers may be used to obtai n 
i nformat ion from the SEIDB:  

National Solar H eating and Cooling Information Center . 
responds to publ ic q uest ions regard ing passive and active 
solar heat ing and cool i ng appl ications, i nc lud ing solar water 
heat ing.  

(800) 523-2929 

I n  Pennsylvan ia: (800) 462-4983 

I n  Alaska and Hawai i :  (800) 523-4700 

National Alcohol Fuels Information Center · responds to 
publ ic inqu i ries on questions related to alcohol fuels.  

(800) 525-5555 

I n  Colorado: (800) 332-8339 

Solar Energy Information Center · provides techn ical 
reference, i nterl i brary loans, l i terature searches and 
bib l iograph ic services on solar-re lated subjects for the 
U nited States Congress, DOE agencies, other Federal 
agencies, and thei r contractors. 

Commercial: (303) 231 -1 4 1 5  
FTS: 327-141 5 

Document Distribution Service · responds to requests for 
l i m ited q uant it ies of SERI-produced techn ical reports, 
SE IDB publ ications, and other i nformation products. 

Commercial :  (303) 231 -1 1 58 
FTS: 327-1 1 58 

I n  addit ion to these services, a tol l-free number wi l l  be 
announced i n  the near future for a Nat ional Solar I nqu i ry 
and Referral Service. This service w i l l  -respond to publ ic 
inqu i ries on solar-re lated subjects other than the heat ing 
and cool ing app l icat ions currently handled by the NSHCIC 
hot l i ne. These include wood combustion, wind energy, 
photovoltaics, biomass conversion, agricu ltural and 
industrial process heat, and solar thermal conversion. 
Publ ic questions on these subjects are bei ng received on 
(303) 231 -7303 unt i l  the tol l-free number becomes avai lable. 

Appendix E 

Written requests for i nformation from SERI may be sent to 
the attention of the appropriate SEIDB service at the 
fol lowing address: 

Solar Energy Research I nstitute 
161  7 Cole Boulevard 
Golden, CO 80401 

Regional Resources 

The appropriate regional solar energy center should be 
contacted for local assistance and i nformat ion on solar 
commercial appl icat ions i nvolving passive solar heat ing and 
cool i ng,  solar hot water, industrial process heat, smal l wind 
machines, and wood combust ion.  

M id-American Solar Energy Center 
81 40 26th Ave. South 
Bloomington, MN 55420 
(61 2) 853-0400 
I l l inois, I ndiana, Iowa, Kansas, M ichigan, M i nnesota, M issouri, Ohio, Nebraska, 
North Dakota, South Dakota, Wisconsin 

Northeast Solar Energy Center 
470 At lantic Avenue 
Boston, MA 021 1 0  
(61 7) 292-9250 
Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont 

Southern Solar Energy Center 
61 Perimeter Park 
At lanta, GA 30341 
(404) 458-8765 
Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, 
Louisiana, Maryland, M ississippi, North Carol ina, Oklahoma, Puerto Rico, South 
Carol ina, Tennessee, Texas, Virginia, West Virginia, Virgin Islands 
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Appendix E 

Western SUN 
Pioneer Park Bu i ld ing 
7 1 5  SW Morrison Street 
Portland, OR 97205 
(503) 241 -1 222 
Alaska, Arizona, California, Colorado, Hawaii ,  Idaho, M ontana, Nevada, New 
Mexico, Oregon, Utah, Washington, Wyoming 

Network Participation and On-line-Access 

Organizations i nvolved in the collection, processing, and 
dissemination of solar-related i nformat ion are encouraged 
to participate as members of the SEIDB network. Network 
membersh ip  is currently open to Federal and state agencies 
and their contractors, u n iversit ies, and other not-for-profit 
organizations engaged i n  the development or promotion of 
solar energy. Access to the SEIDB on l i ne data bases and 
models is avai lable to al l network members. Training on the 
use of these systems is being offered periodical ly 
throughout the year at the SERI fac i l it ies in Golden, · 
Colorado. 

Qual ified organizations i nterested in  network membership 
shou ld cal l the SEIDB network coordinator at (303) 231 -1 032 
or FTS 327-1 032. 
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SOLCOST: Solar Energy Design Program for N on-Thermal 
Specialists, ANSI Standard Fortran Version 3.0, Users G uide 
for Batch Processing Interactive Input. Fort Col l i ns, CO: 
Solar Environmental Engineering Co. for the U.S. 
Department of Energy; January 1 980. Avai lable from: SERI;  
SERI/SP-751 -686. 

SOLMET Volume 1 :  User's Manual, TD-9724, Hourly Solar 
Radiation-Surface M eteorologicarobservations. Ashevi l ie, 
NC: National Oceanic and Atmospheric Admin istration; 
December 1 977. Avai lable from N CC. 

SOLM ET Volume 2: Final Report, TD-9724, H ourly Solar 
Radiation-Surface Meteorological Observations. Ashevi l ie, 
NC: Nat ional Oceanic and Atmospheric Admin istration; 
February 1 979. Avai lable from: N CC. 

TRNSYS: A Transient System Simulation Program. Madison, 
WI :  Un iversity of Wisconsin-Madison Solar Energy 
Laboratory; J une 1 979; EES Report 38-1 0. 
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1 .1 Introduction 

The purpose of this report is to provide average monthly data that 
depict the long-term geographic distribution of U.S. d i rect normal solar 
rad iation - solar radiation incident on a surface perpendicu lar to the 
sun's rays. Comprising up to 80% of the incoming total g lobal solar 
radiation, the di rect normal component is particularly important in the 
design and performance analysis of most solar energy systems and 
applications. Unfortunately, a comprehensive base (i .e., five years or 
more) of di rect normal measurements has not yet been compi led for the 
United States or any given region within it. Hence, the i nterim data 
presented in this report are the resu lt of a technique developed for 
estimating hourly d i rect normal solar radiation at selected locations. 
Specifically, long-term, month ly mean, daily totals of d i rect normal solar 
rad iation were derived for 235 National Weather Service (NWS) stations, 
using a variation of The Aerospace Di rect I nsolation Prediction 
Algorithm (ADIPA) (Randall and Biddle 1 98 1 ) .  This model was appl ied to 
approximately 23 years of solar radiation (global horizontal) and 
meteorological data avai lable in the SOLMET and ERSATZ data bases. 
Both data bases cover a period generally from 1 953 to 1 975 and are 
maintained by the National Cl imatic Center (NCC) of the National 
Ocean ic and Atmospheric Administration (NOAA) . 1The SOLMET (SOLar 
METeorological) data basel contains corrected measurements of hourly 
global horizontal solar radiation and meteorological data for 26 stations 

· (Figure 1 ) . The ERSATZ data base contains corrected hourly meteoro
logical data and modeled hourly g lobal horizontal data for 222 stations.*

The ADI PA technique for estimating d i rect normal solar radiation from 
global horizontal values in the SOLMET and ERSATZ data bases is 
summarized in Section 2.0. The majority of the d i rect normal data ( i .e., 
for 209 ERSATZ stations) was generated for inclusion in the Solar 

Radiation Energy Resource A tlas of the United Statest (DOE/SERI  
· 
1 981 ). These data are tabulated on microfiche as monthly and annual 
mean daily totals for the 23-year period and are available from NCC. · 
Direct normal estimates for the 26 SOLMET stations are simi larly 

• 	 Estimates of the hourly global horizontal radiation data for the 222 ERSATZ stations were 
made by the Air Resources Laboratory (ARL) of NOAA by applying regression techniques, 
derived from the meteorological and radiation measurements at the SOLMET stations to 
the ERSATZ meteorological data (Knapp, Stoffel, and Whitaker 1 980; NOAA 1979).

t The Solar Radiation Energy Resource Atlas of the United States (1981) is the result of an 
extensive cooperative effort between SERI; DOE;. ARL and NCC of NOAA; the Sandia 
Laboratories; EG&G, I nc.; and The Aerospace Corporation. The book portion of the Atlas 
can be obtained from the Superintendent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402, GPO Stock No. 061-000-00570-6. Microfiche for individual 
stations are available through NCC, with specific ordering information provided in 
Appendix A of the Atlas. 

tabulated on microfiche and are also graphically p resented in the Atlas 
in the form of run length plots for two different years and bar graphs 
which show average (23 years) hourly values for each month. The data 
tables in Section 2.0 are the result of extracting the long-term month ly 
and annual mean values from the microfiche just described. Contour 
maps depicting the seasonal (monthly) and geographic distribution of 
di rect normal solar rad iation in the Un ited States, based on 235 NWS 
stations, +are provided in Appendix A of this report. Other contou r maps 
in  the Atlas depict the d istribution of d irect normal solar radiation above 
four threshold levels: 0.1 80, 0.360, 0.720, and 1 .440 MJ(m,2..:hr. § 

Although all of the d i rect normal values are estimates, which reflect the 
accuracy of the algorithm and the input g lobal rad iation data used, their 
importance l ies i n  the long-term period of record. As mentioned, the 

,jong-term averages are particu larly useful to design engi neers and 
performance analysts working to optimize solar systems in  given 
locations. Ideally, d i rect normal data would be avai lable for many more 
stations than are provided here. The l imited network size is due to sparse 
meteorological and, in particu lar, solar radiation monitoring activities 
prior to 1 976. Appl ication of information in the data tables and on the 
contou r maps, therefore, must be done with discretion because 
topographic and local meteorological conditions may vary sign ificantly 
between a given station and a location of interest. The overal l  sparsity of 
stations precludes meaningful interpolation of values between the 
stations presented. Users are advised to select stations with cl imatic and 
topographic characteristics comparing most closely to thei r preferred 
location when specific data are lacking for that location. 

In  summary, this report presents long-term monthly and annual 
averages of d irect normal solar rad iation for 235 NWS stations, including 
a d iscussion of the basic derivation process. This effort is in response to 
a generally recognized need for reliable d i rect normal data and the 
recent avai labil ity of 23 years of hourly averages for 235 stations. The 
relative inaccessibil ity of these data on microfiche further justifies 
reproducing at least the long-term averages in a useful format. In  

+ 	The SOLMET and ERSATZ data bases actually accountfor248stations (26SOLMETand
222 ERSATZ). However, because of technical difficulties, direct normal solar radiation 
data are available for only 209 of the ERSATZ stations. 

§ 	 The information presented in the threshold maps is useful in the design or selection of 
solar systems which operate above certain solar radiation levels. The average daily values 
shown in these maps were computed by summing the hourly values of the radiation above 
each of the preselected threshold levels. 
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addition to a definition of terms and an overview of the ADIPA model ,  a 
discussion of model validation results is presented i n  Section 1 .2. A ITst 
of references is provided at the end of Section 1 .0. 

The di rect normal estimates are tabulated in Section 2.0 for each of the 
235 NWS stations. The long-term monthly and annual averages are l isted 
in three typical units of measure: kJ/m2-day, kWh/m2-day, and Btu/ft2
day. The stations are arranged alphabetically, three per page, by city or 
island with in each state or territory. Station identification numbers and 
SOLMET or ERSATZ designations are also included. More detai led 
information about individual stations is provided in Appendix B. This 
appendix gives the actual location (i.e., latitude, long itude), elevation, 
and periods of record for original meteorological measurements and 
global horizontal solar radiation for each of the SOLMETand ERSATZ 
stations. The long-term direct normal solar rad iation data are also 
presented graphically, on monthly and annual contour plots, in  
Appendix A. 

1 .2 Discussion of Methodology 

1 .2.1 Background 

Prior to the implementation of the NOAA/DOE Solar Monitoring 
Network in  1 976, routine measurements of the di rect normal component 
of solar radiation were avai lable from only a few locations in  the United 
States. As a result, several methods have been developed for estimating 
this parameter over hourly, daily, monthly, and annual time scales from 
more readily avai lable measurements (Collares-Pereira and Rabl 1 979; 
Hay 1 976; Liu and Jordan 1 960; Boes 1 975) . The problem of adequately 
reproducing the temporal variabil ity of d i rect normal solar radiation on 

. time scales of an hour l imited the usefulness of these techniques. Under 
contract to the National Science ' Foundation (NSF) in  1 973-74, The 
Aerospace Corporation began developing an improved technique based 
on a correlation between measurements of d irect normal and global 
horizontal solar radiation. This work was a necessary part of a larger 
effort to provide a performance analysis for solar thermal electric power 
plants in the southwestern reg ion of the United States. 

Later, in 1 975-77, revisions to the orig inal regression techniques were 
made with funding from the Energy Research and Development 
Administration (ERDA) through Sandia Laboratories. DOE funded 
subsequent revisions as part of an effort to rehabil itate existing 
meteorological data, important to the solar energy conversion 
technologies, stored in the N CC archives. The resulting model, ADIPA, 
is described in this section. Significantly, ADIPA is regarded as interim 
methodology for computing hourly d i rect normal solar radiation from 

measurements of hourly global horizontal solar radiation. As more 
measurements become avai lable, research will continue to improve the 
modeling techniques. The complete description of the methods 
developed at Aerospace, used in generating the hourly d i rect normal 
values for the rehabi l itated SOLMET data base, can be found in  Randall 
and Whitson (1 977). Following the completion of the 26-station 
SOLMET project,* generation of the Solar Radiation Energy Resource 
A tlas of the United States required similar calculations of the d irect 
normal component for an additional 209 stations. A simpl ified version of 
the Aerospace technique was used in this project and is the model 
described in this section. 

1 .2.2 Definition of Terms 

Insolation is a measure of the solar radiation energy per unit area for a 
given time interval ( i .e., minute, hour, day) on a surface of prescribed 
orientation. Three components describe the total insolation: d irect, 
diffuse, and global . 

Direct normal insolation ( I )  is the solar radiation on a surface 
perpendicular to the rays of the sun. Measurements of this component 
are made with a pyrheliometer usually having a 5.7° field of view. These 
instruments must be mounted in a tracking device. 

Diffuse insolation (D) describes the scattered solar radiation due to the 
effects of dust particles, clouds, and atmospheric gases. If the surface 
receiving diffuse radiation is not horizontal, then reflected rad iation from 
the su rrounding ground area will also contribute to the diffuse 
insolation. A hemispheric field of view is assumed. 

Global insolation : (H) ,  measured with a pyranometer, is the sum oflthe 
di rect (modified for projection angle effects) and diffuse (sky and 
ground-reflected) insolation components incident on a flat surface of 
any orientation. In the case of a horizontal surface, the global insolation 
is the sum of the d iffuse insolation (D) and the vertical component of the 
di rect normal: 

H = I cos(z) + D (1 ) 

where cos(z) is the cosine of the solar zenith angle (z) defined by the 
sun's c;l i rect radiation and the local vertical. 

The zenith angle changes in  the course of a day from 90° at sunrise to 0° 
when the sun is d i rectly overhead. 

• A 27th station, Stephenville, Texas, was processed, but data were oniy available for the 
period October 1 974 - December 1975 and are not included in this discussion. 
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(5) 

The concept of extraterrestrial radiation (ETR) is useful in el im inating 
the effects of geographic location (latitude) on the computation of the 
insolation components by normalizing them to a maximum theoretical 
amount, the ETR. The extraterrestrial d i rect normal solar radiation ( 10)  is 
defined as the d irect normal insolation at the top of the earth's 
atmosphere. Not affected by the scattering or absorbing constituents of 
the air, 10 varies because of the el l iptical orbit of the earth about the sun 
and is calculated by: 

10 = (R0/R)2S 	 (2) 

where 
R0 = mean earth-sun distance, 

R = actual earth-su n  distance for a g iven day, 
S = 1377 W/m2 (solar constant). 

The instantaneous global i nsolation above the earth's atmosphere 
(H0) is the di rect component projected onto a horizontal surface, but 
without the d iffuse component which does not exist above the atmos
phere. 

H0 = 10 cos(z). 	 (3) 

The normal ization of the d i rect and global insolation components at the 
surface of the earth is ach ieved by considering them as percentages of 
extraterrestrial solar radiation. 

The percent possible di rect (PPD) insolation fraction is the ratio: 

PPD = 1110 . 	 (4) 

The percent possible global (PPG) insolation fraction is the ratio: 

PPG = H/H0. 

Methods for determining the solar zenith angle for any time and location 

Table 1 .  	Data sets for development of regression of direct insola
tion on global insolation 
(After Randall  and Biddle 1 981 , pp. 1 -5.)  

Station Name 
Altitude Period of .Record 

Livermore, CA 	 1 Aug 74 - 3 Oct 75 
1 48.1  m (486 ft) 

Raleigh ,  NC 	 20 Mar 75 - 1 Apr 76 
1 34.4 m (441 ft) 

Fort Hood, TX 	 1 Sep 74 - 30 Jun 76 
239.2 m (1 080 ft) 

Maynard, MA 	 1 Jan 75 - 31 Dec 76 
61 .9 m (203 ft) 

Albuquerque, NM 1 Jan 62 - 31 Dec 62 
1 61 9.7 m (5314  ft) 

Two representative scatter diagrams are shown in Figure 2. The 
horizontal scale is percent possible global insolation (PPG). The vertical 
scale is percent possible di rect normal insolation (PPD) . From these 
scatter diagrams and for those of the complete data set, it is possible to 
comp-ute the mean curve for PPD as a function of PPG as shown in Figure 
3. The ADIPA model does account for a statistical variation about the 
mean correlation and improves the model's abil ity to estimate the hourly 
values of di rect normal as required for the SOLMET data base 
rehabilitation. For the purposes of the Atlas and the data presented in 
this report, however, this statistical variation was assumed not to affect 
the long-term averages (e.g. ,  monthly mean daily totals) and was not 
included in the calculations of d i rect normal solar radiation. 

As a means of improving the quality of the regression on PPG, a number 
of transformations of PPD were examined. The final composite on the earth's surface are widely available (Partridge and LaPiatt 1 976; 
regression was selected in terms of the quantity PPD/T(z) Taylor 1 981 ; Wal raven 1 978) . 

1 .2.3 Description of the Model 

The ADIPA model for estimating hourly d i rect normal insolation is based 
on a correlation between direct and g lobal insolation usi ng a unique set 
of simultaneous measurements of both these radiation components 
taken from the best available sou rces in 1 977 (Table 1 ) .  These hourly 
data values were careful ly reviewed for accuracy and assembled for the 
development of the model. 

where 
T(z) = 0:8847[exp-0 .106f(z)) .  (6) 

Equation 6 i s  in  turn a function of the solar zenith angle (z) 

where { sec(z) , z ::582° (7) 
f(z) = 

h k(z), z >82° . 	 (8) 
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Percent Possible Global Insolation '(PPG) 

so 
Figure 3. Bounds on preliminary regression for five stations: per

70 cent possible direct (PPD) versus percent possible 
global (PPG) insolation. (After Randall and Biddle 1981 , 

60 	 pp. 1-8.) Percent 
Possible 

Direct 50 
Insolation 

(PPD) 

40 

---- stations taken separately 

- - -- average of five stations 
60 

Percent 

The effective airmass function, k (z), is for large zenith angles as 
presented - in Table 2. A pressure correction incorporates effects of 
station elevation 

20 

10 

10 20 30 40 50 60 70 so 90 
Percent Possible Global Insolation (PPG) 

Figure 2. 	 Comparison of coincident global and direct insolation 
at relatively clear (Albuquerque, NM) and cloudy 
(Maynard, MA) locations. Each plotting symbol repre
sents an hourly average value. (Melton 1978, p. 1 0.) 

6 

{
h 

p2 for altitudes >350.5 m (1 1 50 ft) ( 1 0) 

where 
h = station elevation modifier 
p = standard atmospheric pressure at that 

altitude divided by the standard sea
level pressure. 

Dividing PPD by T(z) essential ly removes a known dependency of PPD 
on the slant range air mass [a function of zenith angle (z)] .  

1 for altitudes  350.5 m (1 1 50 ft) = 
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Table 2. Effective airmass function for large zenith angles; 
(Randall and Biddle 1 981 , pp. 1 -9.) 

% of cases 

Zenith Angle, z
Î
·  (degrees) k(z)
Î

82 	 7.1 853 
83 	 8.0 

B
0lt 

30 

20 

10 

10 20 30 40 50 60 70 80 . 90 1 00  
Percent Possible Global Insolation (PPG) 

9.0 

86 
1 0.4 
1 2.5 
1 5.6 

88 1 8.0 
89 20.0 
90 22.0 

For each data pair (PPD,PPG) from the five data sets, a new pair 
[ PPD/T(z), PPG] was formed. The regression was calculated using these 
new data pairs and the results Were averaged for the five data stations as 
shown in Figure 4. Also shown in this figure are two sample d istributions 
of the data spread using the Maynard; Massachusetts, measurements. 
This indicates the potential rro'rs that may exist between any hourly 
measurement of di rect normal and the es imate based on the mean curve 
relationship with global insolation. The data were grouped into 1 0% bins 
in PPG. Seasonal factors proved to be important, and a distinct average 
PPD/T(z) was computed for each month of the year, except for 
extremely- high values of PPD for which the data were grouped 
independent of month. The results are shown in  Table 3. 

The results in Table 3 can be interpreted as a prediction of PPD/T(z) 
wh.ich is a function of PPG and the month of the year (m).  This estimating 
function is denoted g (PPG;m). At a location for which an historical 
record of PPG is avai lable, a corresponding record of PPD/T(z) can be 
calcu lated using the g (PPG,ni) function defined by Table 3. In the full 
model used for generating the SOLMET data base, statistical variation 
around this expected value was simulated. ·This statistical simulation 
was omitted in the estimates for the ERSATZ data base, since only mean 
v. lues are reported. 

When the station altitude and solar time corresponding to the data series 
PPG are known, the corresponding function T(z) can be computed as 
described above, and the expected value of PPD can be obtained by 

PPD = PPD/T(z) x T(z). 	 (1 1 )  

Direct normal insolation in  absolute units i s  obtained by 

I = PPD x 10. 	 ( 12) 

Figure .4. 	 Plot of expected PPD/T(z) with sample distribution for · 
Maynard, MA, data. The broken curves define the 
envelope containing the mean values of the five . 
separate data sets. The solid curve between the broken 
lines is the mean of the five data sets. (After Randall 
and Biddle 1981 , pp. 1:-12.) 

1 .2.4 Model Validation 

The accuracy of the complete ADI PA model was evaluated ( Randal l and 
Biddle 1 981 ; Randall and Whitson 1 977) by comparing the agreement of 
statistical descriptors of monthly performance, such as means and 
standard deviations, rather than the agreement of ind ividual hourly 
values. Error analyses of the model are dependent upon the averag ing 
time scale. An analysis of the yearly mean estimated direct normal 
insolation using measurements from Fort Hood, Texas; Maynard, 
Massachusetts, Raleigh, North Carol ina; and Livermore, California; 
resulted Tn a meanerror at ail sites of-0 66% with a range of -3.78% to 
+2. 1 5%. * The monthly averages at the same iocations show a mean error . 
at all sites of +o:o2% with- a ran-ge of -4-.8�!%- to- ··.:..4.61°/o. "t'. - Two 
independent evaluations of the complete ADIPA technique were also 
reported (Hall et al. 1 980; Turner and M ujahid 1 980). Conflicting 
statistics from these studies are summarized in Table 4. 

• See Tab.le ..4-1 in Flan!lall anJIJN!!itson (197.1) . . 
 

.. See Table 4-6 in Randall and Whitson (1977). 
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insolati_on iP-PD/'T(z}] 
(Atter-Ran"dairam:fl3iddfe1sa1 . PP -1 o.> -  ·  - -

1 5  
25 
35 
45 
55 
65 
75 
85 
95 

0.00 
0.10 

5 .10 

39.50 

75.70 

'Table 3. Regression relation (g) :,of direct on global insol tion (PPG) . 

g (PPG, month).  (%) PPG 
(%) Jan Feb Mar Apr May Jun  Ju l  Aug Sep Oct Nov Dec 

5 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00 0.00 0.00 
0.30 0.40 0.40 0.400.85 0.30 0.30 0.00 0.50 0.20 0.60 

0.95 1 . 1 0  0.70 1 .40 1 .00 1 .50 2.40 1 .80 0.90 1 .30 1 .60 0.80 
6.40 4.60 4.40 6.00 4.60 8.00 8.20 4 .10 5.60 6.30 5.60 

1 5.80 1 6. 1 0  1 4.60 1 5.40 13.70 18.90 1 8.30 24.50 1 6.20 22.30 21 .50 23.70 
49.90 45.00 35.00 31 .40 38.80 33.60 36.40 45.70 48.00 51 .20 58.30 
78.20 65.70 59.20 54.00 55.40 58.80 59.50 60.50 61 .80 65.40 75.40 74.60 
85...1 0 83.60 77.30 76. 10  72.90 72.70 7<4.80 74. 1 0  81 .70 85.70 85.50 
83.04' 83.04 83.04 83.04 83.04 83.04 83.04 83.04 83.04 83.04 83.04 83.04 
86.00 86.00 86.00 86.00 86.00 86.00 86.00 86.00 86.00 86.00 86.00 86.00 

Note: g (PPG, month) = PPD/T (z). 

It is apparent from the comparisons that al l factors that affect the 
accuracy of the resu lts from the estimation algorithm are not known. 
Further evaluations of the method, both complete and modified 
versions, are planned using carefully evaluated sets of high quality data 
for multiyear periods from a wide variety of cl imatic reg ions. 

The modified version of the ADIPA tech nique for estimating the d i rect 
normal insolation presented in this report has not been evaluated for its 
accuracy. Until measurements are available for a variety of stations and 
over sufficient time frames (1-year minimum),  mean ingful evaluations 
cannot be made. 
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- - -
- - -
- - -
- -

- -

-

- -
- -
- -
- -

-

-

-
-
-
- -

- -

9 
... 

1976 

-9.4 

-7.7 

-15.7 

+45.7 

+4.7 ,-1 4.5 

+2.9 

+4.0 

Table 4. Median percent difference* between hourly estimated and hourly observed direct insolaUon · 
(After Randall and Biddle 1 981 , pp. 1 -23.) !:  - - -  . -  -----

B_ar !Q..V 
Albuquerque Argonne W. Assoc. LBL China Lake Ft. Hood Toronto Vancouver 

Jan - - -0.2 
Feb - - -5.2 
Mar - - -6.2 
Apr - - -5.8 
May - - -7.1 
Jun -6.0 - -1 1 .0  
Ju l  -1 1 .4 - -8.8 
Aug - -1 3.0 - -24.0 -14.4 . 
Sep - - -1 .6 
Oct -1 9.8 - -9.6 - -1 6.5 
Nov -22.1 - -14.5 - -1 2.6 -0. 15  +23.8 
Dec -1 1 .7 - -7.5 -6.9 +0.1  +26.3 
1977 

+25.4 
Jan -13.5 - -1 .5 - +0.3 -3.6 
Feb -1 5.2 -1 0.4 -8.5 
Mar - - -4.9 - - -0.2 +0.9 
Apr -9.1 - -9.8 - - - +0.8 
May -1 1 .9 - -7.8 - - - -6.4 
Jun - - -1 7.2 - - - -3.8 
Jul -8.6 - -1 4.0 - - - +1 .9 
Aug - - -19.4 - -

- -5.4 -1 2.1 -19.8 - - -0.5 +0.3Sep 
-8.9 -1 8.8 - - -0.9 +5.8Oct -10.0 

- - +7.6 +0.3Nov -1 6.0 -2.2 -5.6 -16.4 
Dec -20.8 -0.6 -2.8 -16.5 - - +3.6 +0.4 
1978 ----·- ---
Jan +54.4 +6.3 
Feb +42.5 +2.5 

+15.6 
Mar +5.5 
Apr +6.8 

- - - -16.7 - - - -0.9 
- -1 9.3 

May 
Jun 
Jul  - - - - - - - -2.3 

• Differences in percent of observed direct insolation, where negative values signify that hourly estimates are less than observed levels. 
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1. . 89MAR 1 1 1 7 8 984 . 9 3 .  1 1  MAR 68 1 0  600. .  1 

A P R  1 4 8 1  8 1 3C 5 . 7 4 . 1 2  A P R  1 0 20 5 899 . 2  
 2 83 
MAY 1 699 8 1 497 . 8  4 . 7 2 MAY 1 08 7 0 957 . 8  3 . 0 2 
JUN 1 6 924 1 49 1  . 2  4 . 7 0 J U N  .· 1 0 6 7 6  940 . 7  
J U L  

2 . 97 
2 . 67 1  5 3 0 7 1 348 . 8  4 . 2 5 JU L 961  7 847 . 4  

AUG 1 1 7 2 0 1 032 . 7  3 . 26 AUG 802 0 70 6  . 7  2 . 23 
S E P  
OCT 

80 3 . 5  2 , 53 S E P  527 1 464 . 4  1 . 4 6  
435 .$ 1 .  37 OCT 3026 266 . 6  . 84 

NOV 1 37 . 3  NOV 2226 1 96 .  1 . 62 
DEC : 7 . 6  o . o o  D EC 76 0 6 7 . 0  . 2 1  . 
ANN 8 1 0 . 3  2 . 5 5 ,1\ N N  6 1 1 2  538 . 6  1. .  7 0  

S T A T I ON NO 2 6425 GU LKANA , AK ( ER S AT Z )  STAT I ON N O  25503 K I NG SA LMON , AK ( E RSAT Z )  


KJ/M2- DAY BTU/ FT 2-DAY KWH/M2-DAY KJ/M2- DAY BTU/ FT2-DAY KWH/M2- DAY 


J AN 1 1 1  G 
FES 5 1 8 3 456 . 7  

. 3 1  JAN 3007 265 . 0  . 84 
1 . 44 F E B  6 63 0 584 . 2  1 . 84 

MAR 1 2 2 1 2 1 0 76 . 0  3 . 39 MAR 1 1 3 5 8 1 0 00 . 8  3 . 1 6  
3 . 67 A P R  1 62 7 '7 1 434 . 2  4 . 52 A PR 1 32 2 4 1 1 65 . 2  

MAY 1 670 3 1 4 7 1  . a  4 . 64 MAY 1 30 3 4  1 1 48 . 5  
1 48 2  . 0JUN 1 68 1  9 4 . 67 J U N  1 1 9 7 5  1 0 5 5 . 2  

J U L  1 63 5 0 1 440 . 7  4 . 54 
AUG . ·1 420 1 1 25 1  . 3 

J U L  1 0 99 7 969 . 0  

OCT 697 7 6 1  4 .  8 1 . 94 
S EP 1 0'1 3 5 893 . 0  2 . 82 S E P' 

OCT 

AUG 8 6 1 6 759 . 2  . 
780 8 688 . 0  2 . 1 7  

NOV 240 2 2 1 1 . 6 . 67 NOV 
76 7 1  675 . 9  
448 1 394 . 8  1 . 24

DEC 2 9 7 26 . 2 . 08 DEC 
ANN 990 9 873 .  1 2 . 7 5 ANN 

2 0 1  2 1 77 . 3  
8406 740 : 9  2 . 34 

1 3  

3 . 62 
3 . 33 
3 . 0 5 
2 . 3 9 

2 . 1 3  

. 56 



1 294 1 

8939 

4596 
1 945 

KJ/M2- DAY 

454 4 ·  
1 0 27 0 
1 6 1 9 4 
1 7 60 3 

1 326 4 

1 1 40 . 3 .  

79 . 9  
. 6  

1 .  39 
3 . 1 3  
4 . 1 3  
3 . 99 

2 . 48 

4 . 50 
4 . 89 

2 . 1 8  
1 .  34 

5249 

1 69 
9417  

24655 

3 . 42 
4 . 7 0 

2 . 93 
2 . 52 
2 ; o o 

1 . 0 0  

2 . 48 
2 . 27 

1 . 4 9  
2 . 0 2 

1 .  1 6  

MEAN D A I Li D I RECT NORMA L I NSOLA T I ON M EAN D A I L Y  D I RECT NORMA L I N S.O LAT I ON 

SOLMET/ERSATZ SO LMET / E R S AT Z  

S TA T I ON NO 2550 1 KO K I AK , AK ( ERSATZ ) STA T I ON NO 264 1 4  SUMM I T , AX ( E RSAT Z )  

KJ /M2- DA Y BTU/ FT 2-DAY KWHjM2- DAY KJ /M2- DAY STU/FT 2-0AY KWH/M2-DAY" 

J AN 272 1 239 . 8  . 76 . J AN · 1 063 93 . 7  . 30 
1 . 46 · 496 . 4  1 . 5 7 462 . 5  F E B  5634 F E B  

. 1 020 7 899 . 4  2 . 84 1 083 . 6  MAR MAR 1 2298 

1 1  38 4 
3 . 60 APR 1 69 2 3 1 49 1. 2 A P R  

MAY 1 00 3 .  1 3 . ,1 6 MAY 1 87 6 9 1 653 . 8  5 . 2 1 
JUN 1 225 7 1 080 . 0  3 . 4 0 J U N  1 5 1 2 4 1 33 2 . 6  4 . 2 0  

JUL 1 1 7 0 9 1 03 1  . 7  3 . 25 J U L  1 33 7 1 1 1 78 . 2  3 . 7 1 


1 1 1 1  2 979 . 1  3 . 09 929  . 0  AUG AUG 1 054 3 
SEP 8256 727 . 5  2 . 29 S E P  9 0 7 7  79.9 . 8  

OtT 7 7 5 1  683 . 0  2 . 1 5  OC T 720 3 634 . 7  

NOV 450 2 396 . 7  1 . 2 5  NOV 269 . 3  . 853056 

. OS 1 4 . 9DEC 1 82 7  1 6 1  . 0  . 5 1 l:lEC 
2 . 62 ANN 834 2 735 . 0  2 . 32 ANN 829 . 8  

S T A T I O N  NO 265 1 0  MCGRATH , AK ( ERSATZ ) STA T I ON NO·  25339 VAKUTA:r , A K  ( ERSAT;Z )  

KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- bAY BTU/FT2-DAY KWH/M2-DAY. 

. 44 .92 9 8 1  . 9  . 26 . J AN . 1 5 7 8  1 39 . 0  JAN 
500 1 3 1  6 . 9  440 . 7  F E B  FEB 359G · 

M A R  1 1  2 5 3 9 9 1 . 5  653 . 8  2 . 06MAR 742 0 

A P R  1 04 9 1 
 2 . 9 11 308  . 4  924  . 4  A P R  · 1 48 4 9  

2 . 90 MAY 1 4347 9 1  8 . 5  1 264 . 2  · MAY  1 0 4 2 4 
JUN 1 3 1 5 7 1 1 59 . 3  3 . 66 JUN 8933 787 . 1  
J U L  1 1 60 4 1 022 . 5  3 . 22 J U L  . 8 1 6 0 7 1 9 . 0  

787 . 7  AUG 728 2 64 1 . 6  AUG 
S E P  '761 8 671  . 3  2 . 1 2  SEP 538 0 474 . 1  

405 . 0  1 . 28 OCT 4 1 7 1  367 . 5  O C T  . 
. 59 1 "11  . 4  . 54 NOV 2 1 3 3 1 87 . 9  NOV 
. 1 7  

1 . 63 
DEC 1 4 0  1 2 . 3  . 04 DEC 62 7 55 . 2  
ANN 787 0 693 . 5  2 . 1 9  ANN 585 7 5 1 6 .  1 

STAT  I ON NO 266 1  7 NOME , AK ( ERSATZ ) STATION N O. 2 3 1  83  PHOEN I X ,  AZ ( S O LMET  ) 

BTU/ FT2-DAY KWH/M2-0AY KJ/M2-DAY BTU/ FT2-DAY KWH/M2··DAY 

3 0 . 4  . 1  0 JAN 1 838 0 1 6 1 9 . 5  5 .  1 1  
4 0 0 . 4  1 . 26 FEB 2 1 4 14 1 88 6 . 9  

J A N  
F E B  

345 

904 . 9  2 . 85 MAR 2a52 3 2 0 8 1  . 5  M A R  
2697 8 2553  . 4  1 42 6 . 9  A P R  A P R  
3 1  9 0 3 281 1 .  1 6 . 86 1 55 1  . 1 MAY MAY 
3 1  538 2787 . 8  8 . 79 JUN 1 8343 1 6 1 6 . 3  5 . 1 0  JUN 

J UL 1 1 68 .  7 3 . 68 u U L  2792 6 2460  . 7  
2 . 57 A"UG 2695 7 2375  . 3  AUG 9255 8 1 5 . 5  

2272 . 9  7 . 1 7692  . 5  7859 S E PS E P  25795 
2091 . 3  6 . 56 481  9 .2 362 1OCT 424  . 6  OCT 

2026 7 1 785 . 8  NOV . 25 9 0 7  NOV 
1 768 9 1 558 . 6  DEC 7 o . o o DEC 

2 1 90 . 1  6 . 90 ANN 8844 779 . 3  2 . 46 ANN 

1 4  

5 . 95 
6 . 56 
8 . 05 

7 . 76 
7 . 49 

5 . 63 
4 . 9 1 



5 . 53 
6 . 37 

5 . 74 

4 . ,44 

999 . 9  

4 . 9

5 . 47 

4 . 52 

. MEAN D A I LY D I  RECT NORMAL I N SO LAT I O N  · MEAN DAI LY D I RECT NORMA L I NSOLAT I O N  

SOLM E T / E R SATZ sOLMET/ERSATZ  

STA T I ON N O  2 3 1  84 PRESC::OTT , · AZ  ( ERSAT Z )  StATION NO 231 95 YUMA , AZ ( ER?ATZ  ) 

KJ/M2- DAY BTU/FT 2-:DAY KWH/M2-DAY - K.J/M2-DAY BTU/ FT2-0AY KWH/M2-DAY 

JAN 2068 6 1 82 2 . 7  5 . 75 .JAN 1 9923 1 755 . 5  
F E B  2248 0 1 980 . 8  6 . 2 4 FEB 22929 2 0 2 0  . 4  
MAR 2500 6 2 20 3  . 4  6 . S5 11111AR 25702 2264 . 7  7 . 1 4  
APR 
MAY 

29886 
3362 2 

.2633  4  
2962  . 6  

8 . 3 0 
9 . 34 

APR
MAY 

30460 
3321 3 

2684  . 0 
2926  . 5 

8 . 46 
9 . 23 

JUN 
J U L  

347 8 1 
2635 7 

3 054  . 7  
2322  . 4  

9 . 66 
7 . 32 

dUN
oJUl 

3371 2 
29073 

2970  . 5  
256 1. 7 

9 . 37 
8 . 08 

AUG 2498 1 220 1. 2 6 . 94 AUG 27488 2422  . 1  7 . 64 
S E P  27006 2379  , 6  7 . 50 SEP 26556 2 340  . 0 7 . 38 
OCT 2540 2 2238  . 3 7 . 0 6 OCT 24754 2 1 8 1 . 2 6 . 88 
NOV 
D EC 
ANN 

2298 7 
20 1 2 2 
2 6 1  1 4 

2 0 2 5  . 5  
1 7 73 . 0  
2 3 0 1  . 0 

6 . 39 
5 . 59
7 . 2 5 

NOV 
DEC 
ANN 

2 1 660 
. 1  9007 

2621 1 

1 908  . 5  
1 674  . 8  
2 3 0 9  . 6  

6 • .02  
5 . 28 
7 . 28 

STATI ON NO 2 3 1  6.0 'TUCSON , AZ ( ERSATZ  ) STAT ION NO 1 3964 FORT SM I TH , A R ( ERSAT Z  ) 

KJ/M2-DAY BTU / FT 2-DAY KWH/M2-DAY K.J/M2-DAY BTU/fT2-0AY KWH/M2-.0AY 

JAN 2065 0 1 8 1  9 . 6  
F E B  2297 5 2024  . 4 6 . 38 

1 05 1  . 6 3 . 32 .JAN 1 1  935 
1 1 97 . 5  3 . 78 ·fEB 1 3590 

MAR 25406 2238·.  6 7 . 06 MAR 1 4063 1 239 . 6 3 . 9 1  
A P R  3 0 2 5 3  21')65  . 7  8'.  40 APR 1 5448 1 361  . 2 4 . 29 
MAY 3 306 8 2 9 1 3 .  8 9 . 1 9 · f.ll.:I.Y 1 7879 1 575 . 4  4 . 97 . 
JUN 32899 .2898 . 9  9 .  1 4  dUN 1 9773 1 742 . 3  5 . 49 
J U L  .257 1 9 2266 . 2  7 . 1 4  dUL 2051 0 1 807 . 2  5 . 70 
AUG 5 1 9 0 2.2 1 9 .. 6 7 . 0 0 AUG 1 9639 1 730 . 5  5 . 46 
S E P  254 t 1 2239 .  1 7 .  0 6 SEP 1 6000 1 409 . 8  
OCT 2478 3 2 1 83 . 7  6 . 88 OCT 1 5882 1 399 . 4  4 . 4 1  
NOV 2206 3 1 94 4 . 1 6 . 1 3  NOV 1 3533 1 1 92 . 4  3 . .  76 
DEC ' 1 9J65 1 706 . 3 5 . 38 DEC 1 1 464 1 0 1 0 . 1 3 . 1 8  
ANN 2 5 6 1 6 2257 . 1  7 . 1  2 ANN 1 5823 1 394.• 2 4 . 40 

S TATI ON NO 231 94 W I N S LOW  , AZ ( ERSAT Z )  STATION NO 1 3963 L I TT LE ROCK ., A R  ( E RSAT Z )  

KJ/M2-DAY BTU/ FT 2-0AY KWH/M2-0AY BTU/ FT2-DAY 

1 1 89 . 0  
1 226 . 2  

KWH/M2-DAV 

3 . 1  5 

K.J/M2-DAY 

1 9740 1 7.39 . 4  5 . 48 .JAN 1 1  348JAN 
1 97 1  . 6 6 . 22 F E B  FES 1 34942237  . 

3 . 87 
4 . 20 

4
5 . 57 

MP.R 2506'1 2208  . 8  6 . 96 flliAR 1 39 1  6 
.1 330 . 6A P R  3005 1 2647 . 9 8 . 35 APR 1 51 0  1 

MAY 32.92 4 2 9 0 1  . 1 9 . 1 5  MA'f 1 7795 1 568 . 0  
JUN 33 5 1 8 2953 . 4  9 . 3 1 ..JUINI 20040 1 76 5 . 8  
J U L  2647 1 2332 . 5  7 . 3!5 ..JUl 1 9693 1 735'. 2 
AUG 2550 3 2247 . 2  7 . 08 AIIJG 1 91 23 1 685 . 0  5 . 3 1 

S E P  26 1 9 0 2307 . 7  7 . 28 SEP 1 61 45 1 42 2 . 6  4 . 49 

OCT 2455 7 2 1 63 . 8  6 . 82 OCT 1 6266 1 43 3  . 3  

NOV 2242 3 1 97 5 .  8 6 . 23 NOV 1 3068 1 1 5 1  • 5 

DEC 1 8994 1 673 . 6  5 . 28 DEC 1 0945 964  . 4 3 . 04 

ANN 2565 0 2260  . 1  7 . 1 3  ANtol 1 5605 1 375 . 0  4 . 34 


1 5  

3 . 75 

3 . 63 



9442 
945 . 3  

4 . 09 

4 . 77 

7 . 5 9  

1. 94 4 . 83 
3 . 33 

4 . 4 5 
4 . 94 

2095 1 

7 . 39 

4 . 34 
5 . 39 

4 . 59 

7 . 7 9 

9 . 34 

MEAN D A I LY D I RECT NORMA L I N SO LAT I ON MEAN D A I  LY D I R EC T  NORMA L I NSOLAT I ON 

SO LMET/ER SATZ SO LM ET/E RSAT Z 

STA T I ON NO 24283 ARCATA  , CA ( ERSATZ  ) S T A T I ON 0 23 1 6 1 DAGGE T T  , CA ( ERSAT Z )  

KJ /M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 735 4 648 . 0  2 . 04 
2 . 62 

J AN 1 753 5 1 545  . 1 4 . 87 
F E B  1 98 3 5  1 747 . 7  5 . .5 1  

1 0 72 8 
83.2 . 0F E B  

1 296 . 8  
2 . 98 

4 . 36 

4 . 27 

MAR MAR 2376 1 2 0 93 . 7  6 . 60 
A P R  288 1 9 2539 . 4  8 . 0 1 A P R  1 4 7 1  7

I'MY 1 5 70 5 1 38 3 . 8  MAY 3 1  26 7 2 7 5 5 . 1 8 . 69 
0 UNJ UN 1 7 1 8 6 1 5 1 4 .  3 3381 5 2979 .. 6 9 . 3 9 

J U L  1 536 0 1 35 3 , 4 JU L 3 1 5 1 8 2 77 7 . 2  8 . 76 

AUG 29949 2638 . 9  8 . 32
AUG 1 4 1 8 8 1 25 0 . 2  3 . 94 

3 .  78 
6 . 65 

S E P  1 3 594 1 1 9 7 . 8  S E P 2732 3 2407 . 5  
O C T  1 1 1 0 1 978 . 2  3 . 08 OCT 2393 3 2 1 08 . 8  
NOV 7586 668 . 4  2 . 1 1  NOV .1 98 5 7 1 749 . 7  5 . 52 

DEC 1 73 9 2 1 532 . 5  
ANN 2543 7 2241  . 4  7 . 07 

DEC 697 1 6 1 4 . 2  
·ANN  1 20 0 0 1 '!5 7 . 4  

STAT I ON NO 23 1 55 BAKE R S F IE L D , CA ( E RSA T Z )  STAT I ON NO 93 1 0 1 E l  TORO  , CA ( ERSAT Z )  

KJ/M::!-DAY BT U/ FT 2- DA Y KWH/M2-DAY KJ /M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 1 0.9 6 9  966. . 5 3 . 05 J AN 1 60 1  5 1 4 1 1. 1 
F E B  1 4 7 7 6 1 302 . 0  4 . 1 0  F E B  1 7 772 1 56€) . 0  
MAR 1 92 1  4 1 693 .  0 5 . 34 MAR 1 849 0 1629 . 2  5 . 1 4  
A P R  2442 5 2 1 5 2 . 2  6 . 79 A P R  2009 3 1 77 0 . 5  5 . 58 
MAY 2874 0 2532 . 4 7 . 98 MAY 1 936 4
JUN J U N  

1 7 06 . 2  5 . 38 

25732 
327 2 9 2883 . 9 9 . 0 9 1 84 6 .  1 5 . 82 

J U L
AUG 

J U L3259 1 2 8 7 1  . 7  9 . 0 5 2 267 . 3  7 . 1 5  
3C39 4 2678 . 1  8 . 44 AUG 24 1 5 0 2 1 28 . 0  6 . 7 1 

S EP 2 0 0 3 2  1 755 . 1 5 . 56 
OCT
NOV 

1 804 0 
1 66 1  1 

1 589 . 6  
1 46 3  . 7  

5 . 0 1 
4 .  €11 

S E P  2659 6  2 343 . 5  
OCT 2209 2 1 94 6 . 6  6 . 1 4  
NOV 1 5 1 8 5 1 338 . 0  4 . 22 
DEC 1 0 059 8.86 . 3  2 . 7 9  DEC 1 563 2 1 377 . 4  
ANN 2234 5 1 968 . 9 6 . 2 1 ANN 1 94 1  9 1 7 1 1  . 1 

STAT I ON NO 93 1 04 C H I N A LA K E  , CA ( ERSAT Z  ) STATION NO 9 3 1  93 F R ESNO  , CA ( SO LMET ) 

K J / M2- DAY BTU/FT2-DAY KWH/M2- DAY . f< J /M2-DAY BTU/ FT2-DAY K\ H/M2-DAY 

5 . 22 
JAN 1 6 5 1  5 1 45 5 . 2  
FE B 

JAN 9338 822 . 8  
FEB
MAR 

1 880 0 1 656 . 5  1 3 594 1 1 97 . 8  3 . 78 
MAR
A PR 

230 9 4 . 2 0 34 9 6 . 42 1 950 4 1 7 1 8 . 6  5 . 42 

8 . 4 7 
28056 2472 . 1  A P R  2470 4 2 1 76 . 8  6 . 86 

MAY 2878 0 2535 . 9  8 . 0 0 MAY 30478 2685 . 5  
J UN JUN
J U L 320 7 4 2826 . 2  8 .  9 1  d U L  
AUG 3038 1 2 67 7  . 0  8 . 44 AUG 30426 268 1 . o  8 . 45 
S E P  27398 2 4 1 4 . 1  7 . 6 1 S E P  26530 2337 . 7  7 . 37 
OCT 23533 2073 . 6  6 . 54 OCT 2 1 73 7 19 1 5 . 3  6 . 04 
NOV . 1 9 1 6 6 1 6 88 . 8  5 . 32 NOV 1 4430 1 27 1  . .s 4 .  0 1  
DEC 1 7 023 1 50 0 . 0  4 . 73 DEC 849 0 748 . 1  2 . 36 
ANN 2 5 0 3 6  2206 . 0  6 . 96 ANN 2 1 90 5 1 930 . 1  6 . 09 

3 3 6 1 9 2962 . 3  
' 

32322 2848 . 0  8 . 98 
32 5 9 1  2 8 7 1  . 7  9 . 0 5 

1 6  

2 . 59 



1 7  

1 524 . 3  
1 642 .2 

1 753 . 6  

1 6.86 . 6  
1 534 . 6  

4 . 3 1 

5 ; e;9 
5 . 42 
5 . 53 

. 6 . 44 
5 . 32 
4 . 84 

5 . 25 

857 ;g 
1 1 23 .4 

2557 . 5  

1 637 . .  2 .· 

2 . 70 
3 . 54 
4 . 09 
5 . 40 
6 . 68 

9 . 1 3  
8 . 0 6 

3 . 07 

5 . 45 

1 7 1 3 6 
1 6966 

1 8 1 9 0 .  

1 39 1 . ·5 
1 548 . 5  
1 7 13 . 2  
1 847 ; o· . 
1 67 9 .  a 

1 864 . 2  
1 756 . 9  

1 494 . 9  
1 43:6 . 4  
1 373 . 4  
1 60 2 . 8  

755 . 8  

2686 • .  6 

2609 . 8  
2247 . 6  
1 669 . 2 .  

4 . 39 

5 . :4o 

5 . 30 

4 · 76 

4 . 33 

4 . 39 

8 . 47 

7 . 09 

5 . 2 

4 . 89 

3 4 1  

r EAN D A I  LY D I RECT : NOF<MA L I NSOLAT I ON M EAN D A I LY D IR CT ORMAL I NSOLATION 

OLMET/ERSATZ SO LMET /ERSATZ 

STATION .NO 231  29 LONtr . EACH , CA ( ERSATZ) · S TAHON NO 9.3 1 11 PO I N T  MUGu; CA (ERSATZ } 

K..J/M2-DAY BTU/FT2 -DAY K H/M2-DAY KJ/M2-DA  BTU/ FT2 DAY KWH/M2 DAY 

.JAN 1 5'32 5
FEB 4 . 8 1 

1 368 . 0  jAN 1 579 2·  
' 1  729 9 FEB 1 757 4 4 .:88 

5 . 1 8 MAR 1 863 7 MAR 1 944 3 
APRAPR 205 0 0 1 806 . 3  2 096 2 5 .82 

1 7 1 9 . 9  MAY 1 95 1  9 
1 6 10 . 1

MAY 1 906 4 
IJ UN 1 8273 JUN 1 990 2

JU1. 
5 . 08 

6 . 84 2462 4 2 1 69 . 1  2 1  1 5 7  5 . 88 J U L.AUG204 1 . 8  AUG 2 3 1 7 2  1 9962 5 . 55 
S E P  1 9 1 4 3 1 50 9  . 9  SEP

OCTOCT 1 74 1  6
Nov 

4 . 71 
4 . 45 1 60 3 1  1 4 1 2 . 6  NOV 1 6302 4 . 53 
4 . 1 6  D EC 1 4 68 . 1 3 1 8 . 9  DEC 1 558 7 

ANN 1 890 7 1 666 . 0  ANN 5·. os 

MOUNT SHASTA , CA { ERSATZ ) STATIO  NO 242 1  STATI ON NO 242 1 8  . RED  B LUF F ,  CA { ERSATZ ) 

KWH/M2-DAYBTU/ FT2-·DAY 

1296 . 9  
1 7 1 2 .  1 

KJ/M2-DAY KJ/M2-DAY BTU/ FT2-DAY KWH[M2,..9AY 

..JAN 9729
F E B  

JAN B57 B 2 . 38 
1 274 9 FEB 1 19 "/ 2  3 . 33 .  1 054 .• 9 

1 39 1  •.7MAR 1 47 1  8 MAR 1 579 4 
1 943 0 1 924 . 5  

2364 . 3  

2921  . 0  

APR APR 2 1  84 1 
MAY 26832 

6 . 07 
7 . 45 

9 . 2 1  

MAY 2402 9 2 1 1 7  .. 3 
7 . 9 1 JUN 2848 3 2509 . 8  

J U L  
JUN 3049 0
juL
AUG 

3287 0 2896 . 3  33 1 5 0 
AUG 2902 5 2961 9 . 8 . 23 

6 .. 8 1  
5 .  i 6

2 1 59 . 6  SEP 2450 9 SEP . 25.508 

989 . 4  
OCT 1 858 1 OCT 1 8944 5 . 26 

3 . 1 2  
2 . 33 

5

NOV 1 1 0 3 4 972 . 2  
D EC 9 6 1 7 847 . 4  
ANN 1 960 2 1 727 . 2 

NOV 1 1 2 2 9 
2 . 67 D EC 8402 740 . 3  

ANN 20237 1 783 . 2  

STATION NO 23230 OAK LAND , CA { ERSATZ ) STAT I ON NO 23232 SACRAMENTO , CA { ERSATZ ) 

KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY Ko.J/M2-DAY BTU/ FT2-DAY KWHjM2 DAY 

JAN 1 1 2 83 994 . 2 3 . 1 3  ..JAN 8 1 0 5 7 1 4 . 2  2 . 25 
F E B  1 4 07 4 1 24 0 . 1  3 . 9 1 F EB 1 2 32 0 1 085 . 6  3 . 42 
MAR 1 690 3 1 489 . 4 4 . 7 0 MAR 1 7603 1 55 1 . 1  
APR 2 1  2 7·1 1 874 . 3  5 . 9 1 APR 23673 2085 . 9  6 . 56 
MAY 2282 9 2 0 f1 . 6  6 . 34 
JliN 

MAY 279 1 2 2459 . 4  7 . ']5 
2 447 8 2 t 56 . 9  6 . 80 ..JUN 3 1 874 2808 . 5  8 . 85 

JUL 526 4 2 2;1.6 . 1 7 . 0 2 ..JUL 33 1 5 8 2 9 2 1  . 7  9 . 21 
AUG 2 3 1 3 3 2038 . 3  6 . 43 . AUG 30 1 4 5 2656 . 2  8 .  37

5EP 2590 1 2282 . 2  
OCT

S E P  20440 1 80 1 . 1 5 . 68. 
OCT, 1 677 9 1478 . .  5 4 . 66 2.0 057 1 767 . 3  
.NOV 1 2'90 3 1 1 36 . 9  3 . 58 NOV 1 2266 1 08 0 ; 8  

797 5 702 . 7  DEC 1 1 33 3 998 . 6  3 . 1 5  DEC 
ANN 1 840 9 1 622 . 1  5 . 1 1  ANN 20954 1 846 . 3  

7 . 20 
5 . 57 

2 . 22 
5 . 82 



 

 
 

J UN 

J U L  

OCT 
DEC 

JUL 

MEAN D A I LY D I REtT NORMA L INSO LAT ION 

4 .. 99 

22 2 74 

4 ; 69 ··· ·· 

7 . 47 

4 . 75 
1 2.94 8 

3 . 99 
4 . 53 

5 . 79 

2il84 0 

5 . 49 

JAN 

MAY. 
vUN 
J U L  

ANN 

1 1 4 3 6  

25670 
2 1 90 2 
1 76 1 4 

1 1 24 7 
1 9315 

JUN 
JUL 2 5 1 5 1 
AUG 
SE P 2487 1 

NOV 2 1 254 

ANN 

: 2 1 0 7 . 4  
2 344 .. 6 
2 449 . 2  
2 2 6 1  . 9  
1 92 9 . 9 
1 552 . 0  
1 176 . 9  

5 . 37 

1 898 . 8  
1 967 . 4  
2038 . 5  
2 1 45 . 8  
2 1 1'6 .. 1 
2381  . 2  
22 1 6 . 2  

2 1 9 1 . 5 
2 1 02 . 0  
1 872 ; 8  
1 727 . 7  

5 . 99 

6 . 9 1 
6 . 63 
5 . 90 
5 . 4 5  
6 53 

5 . 93 

6 . 53 

7 . 36 . 
7 · 32 
7 . 08 

6 . 37 

MEAN 'oA I  LV. D I RECT NORMAL I NSOLA T I ON 

SO.LMET/ERSATZ SO LMET/ERSATZ 

STATI ON NO 23 1 88 SAN D I EGO , CA ( ERSATZ ) 
STATION NO 23244 SUNNYVA LE ,  CA ( ERSATZ ) 

KJ/M2-DAY BTU/ FT 2-DAY KWH/M2-'DAY KJlM [)AY BTU/ FT2-DAY KWH/M2-DAY 

1:624 3 1 43 1 , 2 4 ; :5 1  1 00 7  • .7 3 ; '1 8JAN 
5_ , 00FEB . 1800 0 1 586 .  1 

. 1 87 1 8 1 22 7  . 3  3 . 87 FEB 1 392 9 1 649 . 3  5 . ,2 0  
1 764 . 7 

MAR 1 693 1 1 49 1  . 9 4 • .70MAR 

APR 


AUG 

SEP 


5 . 56 A P R  2 0 0 2 7  
MAY 1 7 955 1 582 . 1 2 1 06 7 1 856 . 3  5 . 85 

2 3 9 1  7 6 . 64 . 
1 59 1  . a  5 . 0 2  
1 962 . 7 6 .  1 9. 

JUN
J U L  
AUG 

1 8 065 2660 9 7 . 39 
7 . 72 2779 6 .1 93 1  . 2  6 ; 09 
7 . 1 32 1 9 1 7 

1 9 1 5 3 1 687 . 6 5 . 32 SEP 6 . 08 1 590 . 7  5 . 02 OCT 1805 3 4 . 89 OCT1 49 6 . 4 4 . 72NOV 1 698 2 1 335 7 
99 1 . 0  

3 . 7 1 
3 . 1 2  

NOV1 40 0 . 5  4 . 42 PEC 1 589 4 
DEC1 640 . 0 5 . 1 7ANN 1 86 1 2 1 70 1 . 9 

SAN F RANC I SCO , CA . ( ERSAT Z )STATI ON N.O 23234 STATI ON NO 93037 . CO LORADO S P R I NGS , CO ( ERSAT Z )  . 
.KJ/M2-DAY BTU/ FT2-DAY- KWH/M2.-DAY 

Kv/M2,-DAY BTUi FT2-DAY · KWH/M2-0AY 

994 . 1  · 3 . 1 3 '  JAN 1 1  28 2 

6 . 20 
vAN . 2 1549 3 . 83 o  1 2 1 5 .  7 FEB 1 379 7 

1 486 . 2M A R  1 686 7 F E BMAR 2232B 

2 20 1  . 4  

23 1 35 6 . 43. 5 . 89 APR 2 1 22 0  1 869 . 8  
MAY 6 . 76 APR 24352 

MAY
2046 . 9  6 . 45 2323 0 6 . .  67-240.1 5 7 . 00 2 5 1 9 2 22 1 9 . 8  

J U L  268 77 2368 . 2  
2 1 70 .  2 

7 . 5 1  27024 
6 . 99 6 . 84AUG 24630 6 . 94 24983 

2385 5 

5 . .  94S E P  2 1  389 1 8.84 . 7 

OcT3 . 60 
1 507 . 5  
1 1 40 . 9  

OCT 
NOV 

1 7 1 08 

1 960 7.975 . 1 3 . 0 7DEC 1 1  06 6 
1 88.2 3 DEC1 658 . . 6 5 . 23 ANN 2351  0 2 07 1 . 6 

S T A T i ON NO 3273 . SANTA MA R l A , CA ( SO LMET ) 
S TAT ION No 23062 DENVe R  , CO ( ERSATZ ) 

KJ/M2-KJ/M2- DAY BTU/FT 2-DAY KWH/M2-DAY 
DAY BTU/ FT2.:..DAY KWH/M2-DAY 

.JAN 1 43 5 1  1 264 • 5 
FEB 1 63 1  6 1 437 . 7  
MAR 1. 9 2 35 1 694 . 9  
AP  20847 1 836 . 9  

1 762 . 4 5 . 56 JAN 2000 1 
F E B  2 1 34 3  1 880 . 6  5 . 34 

1 990 .  4 6 . 28 MAR 22589 
2350 1APR6 . 1 2MAY

JUN 
1 940 . 7  2 070 , 8 

2 1 27 . 72202 5 

JU L 25532 
2 1 88 . 8  6 . 90 
2249 . 7  7 . 09 

6 . 57 

6 • .7 1MAY 24 1 4 7 
'uUN 26495 2334 . 6  

26352 2322. . 0
AUG 2366 1 2084 . 9  

AUG 2547 2 2 244 . 4  5 . 62S E P  20234 1 782 . 9  
OCT 1 9 1 1 6 1 684 .  4 S E P  2453 0 2 1 6 1  . 4 6 . 8 1

OcT . 2 284 1 . 2 0 1 2 .  6 
5 . 46 

5 . 3 1 
6 . 35 

1 6 04 4 1 4 1 3 . 7  4 . 46 
4 . 09 

NOV NOV 1 9662 1 73 2 . 5
DEC 1 4720 1 297 . 0  
ANN 1 97 7 6  1 742 . 5 s . os DEC 1 8 1 8 9 .1 602 . 7  

ANN 22932 2020 . 6  
1 8  



J U L  

1 437 . 1  4 . 53 

7 . 57 

7 . 33 

3 . 54 

474 . 9  

5 . 54 

5 . 35 

797 . 3  

M AN DA I LY D I R EC T  ORMA L I NSOLAT I ON MEAN DAILY D I R ECT NORMA L I NSOLAT I ON 

SOLMET/ E R SATZ SO LMET/ERSATZ 

STAT I O N  NO 23063 EAGLE  , CO ( ERSAT Z )  S T A T I ON NO 1 4740 HART FOR D ,  CT ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- DAY BTU/ F T 2-DAY KWH/M2-DAY 

J A N  695 4 61 2 .. 7 .1 .  93 
FEB 8568 755 . 0  2 . 38 1 67 3  . 3 5 . 28 

J AN 1 63 1 0 
F E B  '1 899 0  

9093 8 0 1  . 2  2 . 53 .
MAR 2076 4 1 829 . 6  MAR5 . 7 7 
APR 2 3 0 1 9 2028 . 3  6 . 39 A P R  1 1038 97 2 . 6  3 . 0 7 

3 . 7 3  
MAY 1 2 75 9 1 1 24 . 2  MAY 26 1 0 6 2 3 0 0 . 3  7 . 25 
JUN 1 343 2 1 1 83 . 5  JUN 2991 5 2635 , 9  8 . 3 1 

J U L  2843 0 250 5 . 1 7 . 90 
AUG 2603 1 2293 . 7  7 . 23 

JU L 1 3058 1 1 50 . 6  3 . 63 
AUG 1 232 4 1 085 . 9  3 . 42 
S E P  1 074 2 946 . 5  2 . 98 

. OCT •1 0 3 3 3 91 0 . 5  2 .. 87
S E P  2 4 5 7 5  2 1 65 ;4 6 . 83 
OCT 2 2 1 5 2 1 95 1  . 9 6 . 1 5  

536 . 3  1. 69 NOV 6 0 8 7NOV 1 8 1 2 3 1 596 . 9  5 . 03 

880 . 1  
1 .  5 0  
2 . 77 

DEC 5390DEC 1 6258 1 43 2 . 6  4 . 52 
ANN 22568 1 988 . 6  6 . 21 ANN  9988 

GUANTANAMO BAY ,  CU ( E RSATZ  ) S TA T I ON NO 23066 GRANO JUNCT I ON , CO ( ERSATZ ) STATION NO 1 1 706 

KJ /M2-DAY BTU/FT 2-DAY KWH/M2-DAY KJ/M2- DAY BTU/FT 2-DAY KWH/M -DAY 

J.AN l 9832 1 74 7 . 5  5 . 5 1 J A N  1 683 5 1 48.3 .4 4 · 68 
FEB 2 0 1 1 0 1 .772 . 0  5 . 59 F E B  1 947 7 1 7 1 6 . 2  5 . 4 1 

5 . 74 
MAR 1 7 57 . 0 1 886 . 0  95 . . 1 994 0MA R 2 1  40 4 
A P R  2067 1 1 82 1  . 4.A P R  23866 2 1 02 . 9  . 6 . 63 5 . . 

7 . 80 MAY 1 80 1  1 1 58 7 .  0 5 . 0 0 2474 . 2MAY 2807 9 
J U N  1 6942  1 4 92 . 8  4 . 7 1 JUN 3 0 8 1 6 2 7 1 5 . 3  8 . 56 
J U L  1 9659 1 732 . 2  5 . 4 6 2560 . 0  8 . 07 JU L 29053 
AUG 1 9 7 1  0 1 736 . 7  5 . 48 
S E P  1 7 56 0 1 54 7 . 3  4 . 88 7 . 0 6 

AUG 2726 2 2402  . 2  
S E P  2 54 1  2 2239 . 2  

1 54 5 . 4  4 . 87 OCT 1 7 539 OCT 2239 9 1 973 . 7  6 . 22 

2 .. 86 
NOV 926 0 1 697 . 1NOV 1 89 1  1 1 666 . 3  5 . 25 
DEC 1 0 29 0 906 . 7  1 495 . 3  4 . 7 1D EC 1 6.970 
ANN 1 90 4 0 1 677 . 7  5 . 29 ANN 23388 2060 . 8  6 . 50 '  

STATI ON NO 93058 


KJ/M2- DAY 


JAN 2069 1 
F E B  2 1 22 0 
MAR
A P R  

2263 6 
2 4 1  7 3  

MAY 2 399 4 
JUN 2761  6 

PU E B L O  , C O  

BTU/ FT2-DAY 

1823  . 2  
1 869 . 8  
1 994 . 5  
2 1  30 . 0  
2 1 1  4 .·2 
2433  . 4  

( ERSATZ ) 

KWH/M2-DAY 

5  75 
5 . 89 
6 . 29 
6 . 72 
6 . 67 
7 . 67 

STATlON ' NO 1 378 1 W I  LM I NGTON  , DE ( E RSAT Z )  

KJ/M2- DAY BTU/FT 2-DAY KWH/M2-DAY 

JAN 8555 ?53 . 8  2 . 38 
F E B  1 0358 9 1  2 . 7  2 . 88 
MAR 1 1  80 2 1 039  . 9  3 . 28 
AP R 1 3 1 6 7 1 1 60 . 2  3 . 66 
MAY 1 455 3 1 282 . 3  4 . 04 
JUN 1 597 7 1 407 . 8  4 . 44 
JU L 1 574 5 1 387 . 4  4 . 3 7 
AUG 1 5.20 6 1 33 9 . 9  4 . 22 

J U L  26382 2324  . 6  
AUG 2600 1 2 2 9 1  . 1  7 . 22 

S E P  1 3 11 4  1 1 55 . 5  3 . 64 S E P  2450 9 . 2 1 59 .  6 6 . 8 1 
1 0 77 . 9  3 . 4 0  204 0 .  1 6 . 43 OCT 1 2 23 3OCT 2 3 1 5 3 

665 . 4  
2 . 5 1 
2 . 1 0  

NOV 904 8NOV 20458  1 80 2 . 6  5 . 68 
DEC 7 55 2  DEC 1 868 3 1 646 . 2  5 . 1 9  
ANN 1 228 4 1 082 . 4  3 . 4 1.ANN 23298 2 0 52 . 9  6 . 47 

1 9  



 

 

 

DEC 

20 

F E B  

AUG 

4 . 34 

3 . 74 

3 . 34 

1 02 0 . 3  

:�: iH 5 . 8  

3 . 44 

1 1 96 . 5  

4 . 1 0 

3 . 78 
3 . 56 

·MEAN D A I LY D I  RECT NORMA L 

SOLMET/ER S A T Z  

INSOLA T ION MEAN D A I LY D I  R E C T  NORMA L 

SOLM E T / E R S A T Z  

I NSOLA T I ON 

STAT I ON NO 93734 

KJ/M2-DAY 

WASH I NGTON , DC/ST E R L! NG , V A  

BTU/ FT2-DAY . KWH/M2-DAY 

( SO LMET ) STAT I ON NO 1 3889 

Ku/M2-DAY 

J ACKSONV I L L E ,  

BTU/FT 2-DAY 

F L  ( ERSAT Z )  

KWH/M2-DAY 

3 . .2 2  
1 1 64 .  7 3 . 67 

JAN 8766 77 2 .  4 2 . 44 J AN 1 1  5 7 9  
FEB 1 04 5 3 9 2 1  . 1  2 . _9 0  F E B  1 3 2 1 8 
MAR 1 1 77 5 1 0 37 . 5  3. . 2 7  MAR 1 49 1 7 1 3 1 4  . 4 4 . 1 4  
A PR 1: 360 2 1 1 98 ; 5  3 . 7 6 A P R  1 6 5 9 9  1 462 . 6  4 . 6 1  
MAY 1 52 0 4 1 339 . 7  4 . 22 MAY 1 67 5 7  1 476 . 5  4 . 66 
JUN 1 67 0 2 1 47 1  . 7  4 . 64 JUN 1 44 32 1 27 1  . 7  4 . 0 1 
JUL 1 5348 1 352 . 4  4 . 26 J U L  1 378 7 1 2 1 4 . 8 3 . 83 
AUG . 1 523G 1 34 2 . 5  4 . 23 AUG 1 4 5 1  3 1 27 8  . 8 4 .  03 
SEP 1 35 09 1 1 9 0 . 3  3 . 75 S E P  1 2 0 5 0  1 06 1  : a  3 . 35 
ocr 1 253 7 1 1 0 9 . 1 i'3 . 50 OCT 1 32 5 3  1 1 6 7 . 8  3 . 68
NOV 9669 652 . 0  2 . 69 NOV 1 336 1 1 1 77 .  3 3 . 7 1 
DEC 746 2  657 . 5  2 . 07 DEC 1 1 3 7 0 1 00 1  . 9  3 . 1 6
AN Ill 1 25 1  0 1 1 0 2 . 3  3 . 48 ANN 1 38 2 1 12 1 7 . 8 3 .  84 

STATION NO 1 2832 A P A LACH I CO LA ,  F L  ( SO LM E T ) 	 STATi bN NO 1 2839 M I AMI , F L  ( SO LM E T  ) 

KJ/M2-DAY BTU/FT 2-DAY KWHjM2-DAY 	 l<J/M2- DAY BTU/ FT2-DAY KWH/1112-DAY 

'- JAN i 'i 4 0 3 1 004 . 8  3 . 17 	 JAN 1 3894 1 22 4 . 3 3 . 86 
FEB 13402 1 1 8 0 . 9 3 . 72 	 F E B  1 4 98 8 1 3 2 0 . 7 4 . :1 6  
MAR 153 6 6  1 354 . 0  .4 . 27 	 MAR 1 55 0 4  ' 1 366 . 1 4 . ·3 1  

5 . 1 9' 	 4 . 46 1 64 6 . 6  APR A P R  1 60 6 8  
1 47 7 6  

- 1 8687 
5 . 6 01 77 5  . 6  1 30 :2. 020 1 5 1 MAYMAY 

liUN 1 7946 1 58 1  . 3 4 . 99 JUN 1 24 0 1  1 092 . 7  
JUL 1 56 3 8 1 377 . 9 4 . 34 J U L

1 5 733 4 . 3 7 	 .1 2 7 9 7 
1 1 97 . e;  
1\.27 . 6 

1 359 1 .1 386 . 3  
1 337 . 8 

AUG AUG 
4 .  22 S E P  1 1 3 77 1 00 2 . 5 3 . 1 6

- OCT  1 357 9 
SEP 1 51 8 3  

1 5.0 4  .. 0 4 . 74 3 . 77OCT 1 70 69
NOV .1 487 7 1 3 1 0 . 9  4 . 1 3  NOV 	 1 40 9 5 1 242 . 0  3 . 92 

1 444 11045 . 6  3 . 30 
1 375 . 9  

DEC 1 2 t2 . 5 4 .  0 11 1  866
1 56 1  5 

DEC
ANN ANN 1 39 5 7  1 2 9 . 8  3 . 88 

STAT I ON NO 1 2834 

KJ/M2- DAY 

JAN 1 2 1 93 
FEB 1 35 1  5 
MAR 1 46 1  6 
APR 1 67 1  0 
MAY 1 6683 
JUN 1 32 0 7
JU L 1 3375 
AUG 1 4 1 2 4 

DAYTONA BEACH , F L  ( ER S AT Z )  STAT I ON NO 1 2841 OR LANDO , F L  ( ER S AT Z )  

BTU/ F T2-DAY KWH/M2 - DAY Ku/M2-[)AY BTU/FT2-DAY KWH/M2-DAY 

1 0 74 . 4 
1 1  9 0  . 9  
1 287 . 9 
1 4 7 2 . 4  

3 . 39 
3 . 7 5 
4 . 06 
4 . 64 

JAN 1 33 1  6 
F E B  1 424 4 
MAR 1 54 7 0  
A PR 1 7 0 9 0 

1 1  73 . 3  
1 2 55 . 1 
1 36 3 .  1 
1 50 5  . 9  

3 . 70 
3 . 96 
4 . 30 
4 . 7 5 

1 47 0 . 0  4 . 63 MAY 1 7 1 1 1 1 50 7  . 7  4 . 75 
1 1 63 . 7 3 . 67 u U N  1 330 5 1 1 72 . 4 3 . 7 0 
1 1  78 . 5  
1 244 . 5  

3 . 72 
3 . 92 

J U L  1 38 6 9 
AUG 1 389 2 

1 22 2 . 1  
1 2 24 . 1  

3 . 85 
3 . 66 

3 . 4 11 08 1  . 2  S E P  1 263 0 1 1 1 2  . 9 3 . 5 1 S E P  1 22 '7 0  
1 1 86 . 1 OCT 1 4745 1 299 . 2CCT

NOV 
1 346 1 
1 370 0 

4 . 1 0  
1 20 7 . 2  3 .  8 1 	 NOV 1 5 1 5 5 1 335 . 4  4 . 2 1 

3 . .7 1DEC 1 334 5 1 1 7 5 .  9DEC 1 2035 1 060 . 5  
ANN 1 3825 . 1 2 1 8 . 2 3 . 84 	 ANN 1 45 1 0 1 27 8 . 5  4 . 03 



1 39 3 . 4  
4 . 49 
3 . 95 
3 . 53 

3 . 74 

3 . 77 

4 . 7 8 

3 . 39 

3 . 44 

3 . 95 

3 . 43 
3 . 90 

3 . 44 
3 . 63 

MEAN D A I LY D I R EC T  NORMA L I N S O LA t i ON . MEAN D A I LY D I R EC T  NORMAL I NS O LAT I ON 

SOLMET/ E R S A T Z  S O LMET/ E R SA T Z  

S T AT I ON NO 93805 T A L LAHA S S E E , F L  ( E RSA T Z )  S TA T I ON N O  1 3 874 A T LANTA , GA ( E RSATZ ) 

K J /M2-DAY BTU / FT2-DAY KWH/M2- DAY KJ/M2-DAY BTU/ FT 2-DAY KWHjM2- DAY 

vAN 1 0 63 1 936 . 7  2 . 95 JAN 1025 3 903 . 4  :;2 . 85 
F E B  1_2 1 6 1  1 0 7 1 '. 6  3 . 38 F E B  1 1 56 2  1 0 1 8 . 8  3 . 2 1 
MAR 1 3 7 6 3 1 2 1 2 . 7  3 . 62 MAR 1 3 1 8 4 1 1 6 1 . 7 3 . 66 
A P R  1 5 76 4 1 389 . 0  4 . 38 4 . 39 A P R  1 58 1  4 
MAY 1 6 1 5 5 1 4 23 . 5  4 . 54 1 4 40 . 5  · MAY 1 634 8 
J U N  1 42 1  1 1 25 2 . 2  J UN 1 6 1 9 8 1 4 27 . 3  4 . 50 

J U L  1 499 6 1 3 2 1  . 4  4 . 1 7J U L  1 269 3 1 1 1 8 . 4  
AUG 1 4 054 1 238 . 4  3 . 90 AUG .1 6 0 1  2 1 4 1 0 . 9  4 . 45 
S E P  1 3 1 3 7 .  1 1 57 . 6  3 . 65 S E P  1 38 1  6 1 2 1 7 . 4 3 . 84 
OCT  1 563 8 1 3 77 . 9 . 4 . 34 OCT 1 532 4 1 35 0 . 3  4 . 2 6 
NOV 1 3 734 1 2 1 0 . 2  3 . 82 NOV 1 345 1 1 1 85 . 2  
D EC 1 1 0 3 4 9 7 2 . 2 3 . 0 7 D EC 1 0 59 8 933 ; 8  2 . 94 •  
ANN 1 358 5 1 1 97 . 0  ANN 1 39 7 2  1 23 1 . 1 3 . 88 

STAT I ON NO 1 2842 T AMPA , F L  ( E RSATZ ) STAT I ON NO 3820 AUGUSTA , GA ( ERSAT Z ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY Ku/M2-DAY B T U / F T 2-DAY KI!JH/M2-DAY 

J AN 1 3 1 0 0 1 1 54 . 3  3 . 64 JAN 1 0 83 9 955 . 1  3 . 0 1  
F E B  1 42 9 1  1 25 9 . 2 3 . 9 7 F E B  1 242 5 1 0 94 . 8  3 . 45 
MAR 1 54 7 3  1 363 . 4  4 . 30 MAR 1 38 1 1 1 2 1 6 . 9  3 . 84 
A P R  1 7 1 9 2 1 5 1 4 . 9  4 . 7 8 A P R  1 622 5 1 429 . 6  4 . 5 1 
MAY 1 7 2 0 7 1 5 1 6 . 2  MAY 1 6 1 3 9 1 42 2 . 1 4 . 48 
u U N  1 362 4 1 20 0 . 5  3 . 7 8 J U N  1 5 7 7 8  1 39 0 . 3  4 . 38 
J U L  1 2853 1 1 32 . 5  3 . 57 J.U L 1 46 1  6 1 287 . 9  4 . 0 6 
AUG 1 34 1 1 1 1 8 1 .  7 3 . 73 AUG 1 495 6 1 3 1 7 . 8  4 . 1 5  
S E P  1 22 1 8  1 0 76 . 6  S E P  1 3 3 1 9 1 1 7 3 .  6 3 . 7 0 
OCT 1 53 0 9 1 348 . 9  4 . 25 OCT 1 540 1 1 3 57 . 0  4 . 2 8 
NOV 1 5 1 0 3 1 330 . 8  4 . 20 NOV 1 394 4 1 228 . 7  3 . 87 
DEC 1 33 1  9 1 1 73 .  6 3 . 70 D EC 1 1 7 5 7  1 036 . 0 3 . 27 
ANN 1 4 · 2 5 1 27 1  . 0  4 . 0 1 ANN 1 4 1 0 6 1 24 2 . 9  3 . .92  

STAT I ON NO 1 2844 WEST P A LM BEACH , F L  ( E RSATZ ) 38 1 3  MACON , GA ( E RSAT Z )  S T AT I ON NO 

K J /M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- DAY B T U/ FT2-DAY KWH/M2-0AY 

JAN 1 238 4 1 0 9 1  . 2  J AN 1 1 03 0 9 7 1  . 9  3 . 06 
F E B  1 2464 1 098 . 3  3 . 46 
MAR 1 4 1 2 6 1 244 . 7  3 . 92 

F E B  1 337 4 1 1 78 . 4  3 . 72 
MAR 1 4 23.6 1 2 54 . 4 
A P R  1 5 0 6 0  1 .3 2 7 . 0 4 . 1 8  A P R  1 639 6 1 444 . 7  4 . 55 
MAY 1 50 2 2 1 32 3 . 6  4 . 1 7  MAY 1 6 72 6 1 473 . 8  
J U N  1 2 35 0 1 088 . 2  J U N  1 62 7 6 1 4 34 . 1  4 . 52 
J U L  1 4 03 1 1 236 . 3  J U L  1 44 1 5 1 27 0 . 2  4 . 00 
AUG 1 384 9 1 22 0 . 3 3 . 85 AUG 1 588 6 1 399 . a  4 . 4 1 
SEP 1 1 1 6 4 9 83 . 7  3 . 1 0  S E P  1 3 7 2 8  1 2 09 . 6  

OCT  1 5848 1 396 . 4  4 . 40 OCT 1 23 9 4 1 0 92 . 1  
NOV 1 3 06 1 1 1 5 0 . 9  NOV 1 438 7 1 267 . 7  4 . 00 


D EC 1 1 66 1 1 02 7 . 5  3 . 24 
Df:;C 1 33 5 0 1 1 76 . 3  3 .  7 1  
ANN 1 336 1 1 1 7 7 . 3 3 . 7 1. ANN 1 44 1 8  1 27 0 . 4  4 . 0 1 

21 

4 . 65 

3 . 8 1 



3 . 93 
4 . 56 
4 . 48 

4 . 05 

4 . 1 2  
4 . 29 

3 . 99 
4 . 57 

4 . 36 
4 . 57 

3 . 89 

3 . 83 
4 . 45 
4 . 7 8 
5 . 05 

4 . 9 0 
4 . 7 5 
4 . 38 
4 . 09 

4 . 23 

3 . 5 7 

2. 1 1  

4 . 6 1 
5 . 99 

7 . 98 
9 . 2 5 

7 . 03 

2 . 1 1  

MEAN DAI LY DI RECT NORMAL " INSCLATION M EAN D A I LY D I R ECT NORMA L I NSOLAT I ON 

SOLMET /ERSATZ S O LMET / E R S A T Z  

STAT I ON NO 3822 SAVANNAH , GA ( ERSATZ ) STAT I O N  NO 2252 1 HONO LU L U  , H I  ( ERSAT Z )  

K J /M2-DAY. BTU/ FT2-0AY KWH/M2-DAY K J /M2-DAY 6TU / FI2-0AY KWH/M2-DAY 

JAN 1 4 0 1 8 1 235 . 2J AN 1 086 6 957 . 4  3 . 02 
F E B  1 44 0 1 1 268 . 9  4 . 0 0 F E B  1 22 9 0 . 1 062 . 9  3 . 41 
MAR 1 3 7 3 7  1 2 1 0 .  4 3 . 82 MAR 1 4 1 45 1 245 . 4  
APR 1 3 7 7 8  1 2 1 4 . 0  A P R  1 64 1 7 1 446 . 6  
MAY 1 60 0 6  1 4 1 0 . 4  MAY 1 6 1 2 4 1 420 . 8  
JUN 1 7 1 9 2 1.5 1 4 . 9  JUN 1 5 1 2 0 1 332 . 3  4 . 20 

J U L  1 467 5 1 2.93 . 1  4 . 08 J U L  1 8 1 9 0 1 60 2 . 8  
f 688 . 1 5 . 32 AUG 1 9 1 58 AUG 1 4 1 56 1 247 . 3  3 . 93 

SEP .  1 7 646 1 554 . 9  .S E P  1 1 94 7 1 052 . 7  3 .·32 
OCT 1 7 0 8 9  1 50 5 . 8  OCT 1 457 6 1 284 . 3  

NOV 1 37 7 0  1 2 1 3 . 3  3 •.83 NOV 1 5 7 7 2  1 389 . 7  
D EC 1 4 7 2 0  1 29 7 . 0  DEC 1 1 62 1 1 024. 0 3 . 23 

ANN 1 38 1  5 1 2 1 7 . 3 3 . 84 ANN 1 598 6 1 40 8 . 6  4 . 44 

STAT I ON NO 22536 LI HU E ,  H I  ( E RSAT Z )  STA T I ON NO 2 25 1 4  BARBERS POINT , HI ( ERSATZ ) 

KJ/M2-DAY BTU/ F T2-DAY KWH/M2-DAYKJ/M2- DAY BTU/ FT2-0AY K'liiH/M2-DAY 

JAN 1 2 63 7 1 1 1 3 . 5  3 . 5 1 
F E B  1 2 668 1 11 6 . 2  3 . 52 

JAN 1 48 1  5 1 305 . 4  
FEB 1 5432 

3 . 93 

4 . 86 
S .  i O  
5 . 35 

1 35 . 8  
MAR 1 1 43 6  1 0 0 7 . 7  3 . 1 8  
A P R  1 1 2 1 4 988 . ;  3 .  1 2  
MAY 1 3764 1 2 1 2 . 8  :? . 82 
JUN 1 48 0 0  1 304 . 1  4 .  1 1  
J U L  1 5.2 7 1  1 345 . 6  4 . 24 

MAR 1 4 1 6 2 1 247 . 9  
A P R  1 4353 1 264 . 7  
MAY 1 644 5 1 449 . 0  
J UN 1 7483 1 540 . 5  
J U L  1 836 0 1 61 7 . 8  
AUG 
S E P  

1 924 2  
1 7 56 9 

1 69 5 . 5  
1 548 . 1  

AUG 1 6 083 1 4 1 7 . 1 4 . 4 7 
SEP 1 5 999 1 4 09 . 7  4 . 44 4 . 88 
OCT 1 5 2 2 9  1 3 4 1  . 9 O C T  1 726 6 1 52 1  . 4  4 . 80 
NOV 1 3 026 1 1 47 . 8  3 . 62 NOV 1 66 1  8 1 464 . 3  4 . 62 
D EC 1 2848 1 1 3 2 . 1  
ANN 1 37 5 9  1 2 1 2 . 4 3 . 82 

DEC 1 568 4 1 382 . 0  
ANN 1 646 0 1 450 . 4  

STAT I ON NO 24 1 .3 1  BO I S E , I D  ( ERSAT Z )  S TA T I O N  NO 2 1 504 H I LO ,  H I  ( ERSATZ ) 

KJ/M2- DAY B T U/ FT2-DAY KWH/M2-0AYK-J/M2- DAY BTU/ FT2-0AY KWH/M2-DAY 

J AN 7 5 9 9  669 . 6  J AN 1 244 7 1 096 . 8  3 . 46 
F E B  1 2 574 .  1 1 0 7 . 9  F E B  1 1 30 6 996 . 2  3 . 1 4  
MAR . 1 659 7 1 462 . 4  MAR 930 1 8 1 9 . 5  2 . 58 
APR 2 1 562 1 89 9 . 9A P R  82 2·1 724 . 4  2 . 28 
MAY 26454 2 3 3 1  . o  7 . 35MAY 9 7 6 1  860 · 1  2 . 7 1  
JUN 28729 2 5 3 1  . 4  JUN 1 1 39 4 1 004 . 0  3 . 1 7  
J U L  3330 6 2934 . 7  J U L  1 1 69 1 1 030 . 1 3 . 25 
AUG 28846 254 1 . 7  8 . 0 1AUG · 1  2432 1 095 . 4  3 . 45 
S E P  2528 9 · 2228 . 3  S E P  1 23 0 5 1 084 . 2  3 . 42 

1 S 1 2 S 1 685 . 2OCTOCT 1 2 7 26 1 1 2 1  . 3 3 . 54 
NOV 1'0868 957 . 6  3 . 0 2NOV 1 1 1 4 9 982 . 4  3 . 0  
D EC 7588 668 . 6  D EC 1 1 24 0 
ANN 1 99 1  5 1 754 . 8 5 . 53 

990 . 4  3 . 1 2  
ANN 1 1 1 6 8 984 . 1  3 . 1 0  

22 

3 . 49 

5 . 3 1 



6 7 7 4  

4 . 37 

7 . 74 
4 . 93 

3 . 39 3 . 79 

3 7 0 4  

9729 

3 . 35 

7 . 54 

733 . 4  
9987 

4 . 33 

9679 

MEAN D A I LY D I RECT NORMAL I N S O LAT I ON MEAN DAI LY tii R ECT NORMAL I NSO LAT I O N  

SOLMET / E R S A T Z  SOLMET /ERSATZ 

STAT ION NO 24 1 49 LEWI STON , lD ( E R SA T Z ) STATION NO 1 4923 MO L I N E  , I L  ( E RSATZ ) 

K J/M2- D!\Y BTl:J/ FT2-DA Y KWH/M2-DAY KJ/M2-DAY BTU/ FT2-DA y· KWH/M2-DAY 

J AN 399 5 352 . 0  1 . 1 1  JAN 9865 7 8 1  . 1  2 . 46 

1 0 54 9 
596 . 9  1 . 88 FEB 1 1 75 1 1 03 5 . 4  3 . 26 
929 . 5  2 . 93 IMIAR 1 2447 1 096 . 8  3 . 46 ·  

F E B  
MAR 
A P R  1 3 1 3 6 1 1 5 7 . 5  3-: 65 APR 1 3536 1 1 92 . 7  3 . 76 

4 . .  95 
5 . . 1 1  

MAY 1 7'8 5 4  1 !57 3 . 2 4 . 96 fi'IAY 1 5740 1 38 6 . 9  
JUN 2 0 1 1 5  1 772 . 5  5 . 59 1 57 0 . 3  JUN 1 732 1 
J U L  2787 6 2456 . 3  dUl 1 8394 1 62 0 . 8  
AUG 2392 4 2 1 08 . 0  6 . 65 :1-!JG 1 7756 1 56 4 . 6  
S E P  1 8834 1 659 . 5  5 . 2 3 1 29 1  . 0  4 . 0 7 SEP 1 465:.? 

1 22 2 0 1 0 7 6 . 8  or-r 1 20 1  . 2  - ·  1 3632 OCT 
4 52 . 7  1 . 4 3  " IN!OV 8738 769 . 9  2 . 43 NOV 5 1 3 8 
326 . 4  1 . .03 DEC 7048 6 2 1  . 0  1 . 9 6DEC 

1 299 . 1  3 . 8 1 ANN 1 3374 1 17 8 . 4  3 . 72 3 72 2A N N  

STAT ION NO 24 1 56 POCAT E L L O , I D  ( ERS.A T Z ) STATION NO e3822 S P R I N G F I E LD , I L  ( E RSAT Z ) 


K J /M2-DAY BTU/ FT2-DAY KWH/M2-DAY Kd/M2-DAY BTU/ FT2-0AY KWH/M2-DAY 


JAN84 2 . 7  2 . 66 8 5 7 . 3  2 . 70 . J AN 9564 
1 229 . 6  3 . 88 .. 1 07 7 .  5 3 . 40 F E B  1 395 5 FEB 1 2229 

MAR 1 8697 1 647 .. 5 5 : 1 9  MAR 1 2069 1 063 . 4  
A P R  . 1 90 8 . 0  6 . 0 2 1 2 !:':' 1  . 9 3 . 95 2 1  654 APR 1 4208 

4 . 95 2 3 9 1  . 2  1 569 . 3  2 7 1 3 8 MAY 1 781 0 MAY 
J UN 29364 2587 . 4  8 . 1 6  JUIIIi 20339 1 792 . 2  5 . 65 
J U L  3325 8 2930 . 5  9 . 24 JUl 2061 5 1 83 4 . 1 5 . 78 
AUG 
SEP 

298 1 5 
2 569 6 

2627 . 1  
2264 . 2  

8 . 28 
7 . 1 4  

AUG
SEP 

1 9506 
6423 

1 7 1 8 . 8  
1 44 7  . 1  

5 . 42 
4 . 56 

OCT 2 0 7 6 1 1 82 9 . 3 5 . 7 7 OCT 1 4967 1 3 1 8 . 8  4 . 1 6  
NOV 1 2 7 5 2  1 1  2 3  . 6  3 . 54 NOV 1 0704 943 . 2  2 . 97 
DEC 9 1  2 0  8 0 3 . 6  2 . 53 DEC 8238 7 2 5 . 9  2 . 29 
ANN 2 1  0 2 0 1 .852 . 2 5 . 84 ANN 1 4765 1 30 1  . 0  4 . 1 0  

STAT I ON .NO  1 48 1  9 CH I CAGO , I L  ( E RSAT Z ) STATION NO 938 1 7  EVANSV I  L L E  , I N ( E RSAT Z  ) 

KJ/M2-DAY BTU/ FT2-DAY KWHJM2-DAY KJ/M2-DAY BTU/ FT2-DA Y KWH/M2-DAY 

2 .  3 1 .JAN 83 1  5 732 . 7  2 . 3 1 J AN 832 3 
FEB2 . 89 9 1 7 . 5  880 . 0  2 . 7 7 F E B  1 0 4 1  3 

1 0 79 . 6  3 . 40 934 . 6  3 .  1 0  MAR 1 1 1 74MAR 1 2 25·2
ft P R 1 20 9 . 9  3 . 8 1 APR 1 3 1 29 1 1 56 . 8  3 . 65 1 3 7 3 1 
MAY 1 67 1 1 1 47 2 · 5  4 . 64 MAY 1 5588 1 37 3 . 5  
JUN 1 894 8 1 669 . 6  5 . 26 JUN 1 7529 1 54 4 . 6  
J U L  1 87 9 4  1 656 . 0  5 . 22 .JUL. 1 7288 1 52 3 . 3 4 . 80 
AUG 1 805 0 1 590 . 5  5 . 0 1 AUG 1 ? 1 1 1  1 50 '7 . 7  4 . 75 
S E P  1 48 3 0  1 30 6 . 7  4 . 1 2  SEP 1 4245 1 25 5 .  2 3 . .96 
OCT 1 .330 3 1 1 72 . 2  3 . 70 OCT- 1 4007 1 234 . 2  3 . 89 . 

830 9 732 . 1  2 .  3 1 852 . 9  2 . 69 NOY NOV 
556 . 3 1 .  75 6 3 7 . 9  2 . 0 1 OEC 6 3 1  3 7240DEC 

ANN 1 3347 1 1 76 . 1 3 . 7 1  ANN 1 2956 1 1 4 1 . 6 3 . 60 

23 

4 . 87 



./ 

9 4 3 . 3  

3 9 7 . 4  8 4 9 5 

5 5 3 . 4  

9 2 3 5 
4 . 3 9 

5 3 9 1  

5 5 6 3  

4 . 2 9 

5 4 5 . 5  
4 3 5 3  7 6 3 . 7  

4 . 3 9 

MEAN D A I L Y  D I R ECT NORMAL I NS O L AT I,ON MEM:f .DA I LY D I RECT NORMAL I NSO LAT I ON 

S O LMET / E R SATZ S O LM E T / E R S A T Z  

S T AT I ON NO 1 48 2 7  FO R T  WAYNE , I N ( ER SA T Z } STAT I ON NO 1 49 3 1  BU R L I NGTON , I A ( ER SAT Z } 

Ku/11'12- DAY BTU/ FT2-DAY KWH/M2-DAY K J /M2- DAY BtU/ FT2-DAY KWH/M2-DAY 

J AN 5 7 1 2 5 0 3 . 3  1 .  5 9  J AN 1 0 0 4 6  8 8 5 . 2  2 . 7 9 
F E B  7 7 5 5  68 3 . 4  2 . 1 5 F E B  1 2 4 6 8  1 09 8 . 6 3 . 4 6 
MAR 8 4 2 1 7 4 2 . 0  2 . 3 4 MAR 1 2 7 5 7 1 1 2 4 .  1 3 . .54 

2 . 9 7  A P R  1 4 7 3 5  1 29 8 . 4 4 . 0 9 A P R  1 0 7 0 6  
MAY 1 3 60 0 1 1 98 . 4 3 . 7 8 MAY 1 7 9 0 0 1 5 7 7 . 2  4 . 9 7 
dUN 1 4 7 3 3  1 2 98 . 2  4 . 0 9 ' J U N  2 0 7 4 8 1 8 2 8 . 2  5 . 7 6 
J U L  1 4 94 3 1 3 1 6 . 7  4 . 1 5  J U L  2 4 5 1 1 8 9 0 . 1 5 . 96 
AUG 1 4 8 4 4  1 30 8 . 0  4 . 1 2 AUG 1 9 9 3 3 1 7 5 6  .'4 5. . 54 
S E P  1 2 084 1 0 6 4 . 8 3 . 3 6 S E P  1 5 9 7 8  1 4 0 7 . 9  4 . 44 
OCT 1 1 1 9 4 98 6 . 3  3 .  1 1  OCT 1 5 1 3 6 1 3 3 3 . 7  4 . 2 0 
NOV 5 9 4 2  5 2 3 . 6  1 .  65 NOV 1 0 6 3 3 9 3 6 . 9  2 . 95 

1 50 3 7 
1 . 2 5 748 . 5  2 . 36 

1 3 2 5 . 0  4 . 1 8  
D EC 4 5 1  0 DEC 

2 . 8 8 9 1 5 . 1  ANNANN 1 0 38 5 

S TAT ION NO 9 38 1 9  I N D I AN A PO L I S ,  I N  (E R S A T Z } STAT I ON NO 1 4 9 3 3  D E S  MOIN ES , I A ( ER SA T Z } 

KJ/M2-QAY BTU/FT2-DAY KWHjM2- DAY KJ/M2- DAY BTU/FT2-DAY KWH/M2-DAY 

J A N  6 2 8 0 1 . 7 4  J AN 1 0 49 0 924 . 3  2 . 9 1  
F E B  84 1 7 74 1 . 7  2 . 34 F E B  1 3 4 6 0 1 1 8 6 . 0 3 . 74 

8 1  3 . 7  2 . 5 7 MAR 1 3 8 3 3 1 2 1 8 . 9  3 . 84 M A R  
9 7 4 . 0  3 . 0 7 ' A P R  1 392 . 0  1 1 0 5 4 A P R  1 5 7 9 8

MAY1 2 1 1 . 4 3 . 8 2 5 . 0 4 1 59 8  0MAY 1 3 7 4 d  18 1 3 6 ,
J U N  1 5 0 9 6  1 3 3 0 . 2  4 . 1 9  J U N  2 1 3 7 3 1 88 3 . 3  5 . 94 
J U L  1 5 0 5 3  1 .326 . 4  4 . 1 8  J U L  2 1 8 9 9 1 92 9 . 6  6 . 0 8 
AUG 1 5 580 1 3 7 2 . 8  4 . 33 AUG 2 0 3 9 8 1 7 9 7 . 3  5 . 6 7 
S E P  1 2 8 6 1  1 1 3 3 . 2  3 . 57 S E P  1 67 9 7 1 48 0 .  1 4 . 6 7 
OCT 1 1 9 1 4  1 0 4 9 . 8 3 . 3 1 OCT 1 5 8 7 6  1 39 8 . 9  4 . 4 1 
NOV 7 0 6 5 6 2 2 . 5  1 . 9 6  NOV 1 1 0 2 0 9 7 1  . o  3 . .  0 6 
DEC 4 7 5 . 0  1 .  5 0  DEC 8 9 2 7 786 . 6  2 . 4 8 

9 68 . 2  3 . 0 5 ANN 1 56 7 8  1 38 1  . 5  4 . 3 6 ANN 1 0 9 8 8 

S TAT I ON NQ 1 4848 SOUTH BEND , I N ( ERSATZ ) STAT I ON NO 1 4 9 4 0  MASON C I T Y , I A ( E R S A T Z } 


KJ/M2- DAY BTU/FT 2-DAY KWH/M2-DAY KJ /M2-DAY BTU/ FT2-DAY KWH/M 2-DAY 


4 9 0 . 2  1 . 5 5  JAN 1 0 8 0 2 9 5 1  . 8  3 . 0 0 JAN 
6 84 . 3  2 . 1 6  F E E!  1 34 7 5 1 1 8 7 . 3  3 . 7 4 7 7 6 6F E B  

9 6 7 0 85 2 . 1  2 . 69 MAR 1 4 2 8 1 1 2 58 . 4  3 . 9 7 M A R  
A PR 1 2 3 2 3  1 0 86 . 1 3 . 42 A P R  1 5 44 4 1 3 6 0 . 8  
MAY 1 5 3 5 1  1 3 52 . 6  4 . 2 6  .MAY 1 9 0 42 1 6 7 7 . 9  5 . 2 9 
J UN 1 7 1  1 2 1 50 7 . 8  4 . 7 5 JUN 2 1 4 1 0 1 88 6 . 5  5 . 9 5 
J UL 1 6 9 9 5  1 4 9 7 . 5  4 . 7 2 J U L  2 2 1 3 9 1 95 0 . 8 6 . 1 5  
AUG 1 6 8 0 9 1 4 8 1  . 1  4 . 67 AUG 2 1 0 5 8 1 85 5 . 5  5 . 8 5 
S E P  1 3 1 4 8 1 1 58 . 5  3 . 65 S E P  1 7 0 8 7  1 5 0 5 . 6  4 . 7 5 
OCT i 1 54 0 1 0 1 6 . 8  3 .  2 1 OCT 1 5 64 0 1 3 7 8 . 1 4 . 3::} .  

1 . 72 9 0 7 . 3  2 . 86 NOV NOV 1 0 2 9 76 1 9 1  

1 39 1  . 6 
2 . 4 1  

1 1 42 1 
1 . 2 1383 . 6  DEC 

ANN 
D EC 8 6 6 7  

1 5 79 31 0 0 6 . 3  3 . 1 7  ANN
24 



25 

MAR 
A P R  
MAY 

J U L  
AUG 

NOV 
D EC 
ANN 

1 4 54 . 3  

1 92 3 . 3  
1 94 . 6  
2298 . 5  

1 9 1 0 . 0  
1 789 . 9  
1 499 . 6  
1 35 7 . 8  
1 835 . 1 

5 . 8 7 

5 . .83 

4 . 29 

4 . 38 

5 . 1 3  
5 . 49 

5 . 96 
4 . 9 1  
4 . 40 
5 . a 

SO LMET/ERSATZ 

F E B  
M A R  

JU L 
AUG 

JAN 

A P R  
MAY 

AUG 

2 3 1 6 8  
24293 
2357 6 
1 9554 
1 892 2 
1 57 7 4 
1 353 7 
1 905 5 

MAY 

8994 

.1 50 5 . 4  
1 632 . 8  

4 . 75 

5 . 96 
4 . 90 
4 . 64 

MEAN D A I LY D I RECT NORMA L I NSbLATIGNMEAN D A I LY "DI RECT .NORMAL I NSOLAT I ON 

SOLMET/ E RSATZ 

STAT I ON NO 1 4943 S I OU X  C I T Y ,  I A ( E RSATZ ) STAT I ON/ NO 1 3996 TO PEKA , KS ( ERSATZ ) 

KJ;'M2 DAY BTU/FT2-DAY KWH/M2-DA  KJ./M2- DAY BTU/FT2-DAY KWH/M2-0AY 

1 07 5 . 4  3 . 39 J AN 1 064 4 937 . 9  2 . 96 JAN 1 220 5 
1 40 48 1 237. 8 3 . 90 FEB .1 303 0 1 1 48 .  1 3 . 62 


MAR 1 39 7 2  1 23 1  . 1  3 . 88 
APR 1 6454 1 449 . 8  4 . 57 A P R  

1 2 76 . 5  4 . 02 1 4487 


5 .. 1 5  

. 5 . 80 


1 7 085 


1 838 . 7  
MAY 1 8 53 0MAY 1 858 8 1 637 . 9  5 . 1 6  

6 . 25 
JUN 2086 7JUN 2 1 1 1  9 1 860 . 9  

1 954 . 6  6 .  1 6  
22 1 8 3
JU L . 2 2495 
 1 982 . 1  

1 85 0  ; 1
AUG 2099 7  

SE P 1 685 4 1 485 . 1 
 SEP 
2 1 44 2  1 889 . 3  

4 . 68 1 7656 
 155 5 . 7  . 

3 . 04 
OCT 1 6696 1. 47 1 . 2 
OCT 1 54 4 0  1 360 . 5  
NOV 1 326 1 1 1 6 8 . 5  3 . 68 1 092 9 963 . 0  
NOV 

2 . 91 766 . 9  2 . 42 DEC 1 049 0 924 . 3  DEC 870 3 
ANN 1 659 1 1 46 1 . 9  4 . 61 ANN 1 5 78 3 1 390 . 7  

S T A T I O N  NO 1 3985 DODGE C I T Y ,  KS ( SO LMET ) STA T I ON NO 3928 W I CH I TA , KS ( ERSATZ) 

KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAYKJ/M2- DAY STU/ F.T2-:-DA Y KWH/M2-DAY 

F E B  
15059 1 :326 . 9  4 . 1 8  
1 659 5 1 462 . 3  4 . 6 1  1 62 1  . 7  


JAN 1 650 5 
 4 . 59 
5 .  1 1 
FEB 1 84 0 4  

MAR 1 9 4 7 1  
A P R  2 1 827 
MAY 2263 7 
J U N  2608 6 
J U L  258"34 

1 7 1 5 . 7  

2276 . 3  

MAR 1 7 67 6 1 557 . 5  4 . 9 1 5 . 4 1  
1 9803 1744 . 9  5 . 50 
6 . 06 

JUN 
, 820 . 1 5 . 74 20656 
6 . 29 . 204 1 . 4  6 . 44 
2 14 0  . 6  6 . 75 "  

7 . 2 5 
J U L7 . 1 8  

S E P  
2077 . 4  6 . 55 AUG 24609 2 1 68 . 4  6 . 84 
1 72 3 . 0  5 . 43 
1.658 . 5  5 . 23 

6 . 02 SEP 2 1 6 7 6  
O C TOCT 2 0 3 1  3 5 . 64 

1 389 . 9  4 . 38 
1 1 92 . 8  3 •. 76 


NOV1 70 1  9 
 4 . 73 NOV 
D.EC 1 5 41  0 4 . 28 DEC 

1 679 . 0  5 . 29 5 . 79 ANNANN 20826 


STAT I ON NO 23065 GOOD LAN D , KS ( E RSATZ ) STAT I ON NO 93820 LEXI NGTON , KY ( ERSAT ) 

679 . 9  2 . 1 4  

KJ/M2- DAY BTU/FT2-DAY KWH/M2 DAY K J/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 1 73 1  6 1 525 . 8  4 . 8 1 JAN 7 7 1 6. 
F E B  904 1 796 . 6  FEB 1 84 7 6  1 628 . 0  
MAR 1 0 22 7 -90 1 . 1 


6 . 04 
1 976 9 1 74 1 . 9  

A P t:l  1 26.4 3 1 1 1 4 . 0  3 . 51 2 1  75 0 
 1 9 1 6 . 5  . 

. JUN 
1 473 0 1 29 7 . 9  4 . 09 

JUN 
2 2 1 2 3 1 949 . 3  6 , 1 5 

2287 . 1  7 . 2 1 1 627 7 1 434 . 2  4 . 52 25956 

7 . 34 J U L  1 604 7· 1 4 1 4 . 0  2640 6 2326 . 7  

SEP 
AUG 1 6 18 2 1 425 . 9  4 . 50 2504 9 2207 . 2  6 . 96 

6 .  1 0  S E P  1 34 9 0 1 1 88 . 7  2 1 94 7 1.933 . 8  

OCT 1 32 2 0 1 1 64 . 9  3 . 67 OCT 2 1 44 1 1 88 9 . 3  
NOV 
DEC 687 7 


792 . 5  2 . 50 
606 . 0  1 . 9 1  

1 7 66 1 1 556 . 2  
1 5854 1 39 7  . 0 · 


ANNo 1 2 1 3 6 1 06 9 . 4  3 . 37 2 1 1 5 9 1 864 . 4  

2 . 5 1  
2 . 64 

4 . 46 

3 . 75 



26 

744 8  

1-3246 
1 298 8 

3 . 4 1  

4 . 38 

2 . 45 

1 38 6 . 7  

3 . 45 

4 . 76 

4 . 09 

3 . 4 0 

KJ/M2-DAY 

1 06 5 1 

FEB 
MAR 
A P R  
MAY 

AUG
SEP 
OCT 
NOV 
DEC 

1 6634 

9 1 9 . 9  
1 1 36 .  1 
1 2 1  L O  
1 40 0 . 6  
1 55 9 . 8  
1 55 7 . 1 
1 34 0 . a  
1 363 . 7  
1 26 1 . 8 
1 440 . 0  

1 276 . 2  

2 . 90 
3 . 58 
3 . 82 
4 . 42 
4 . 92 
4 . 9 1 

3 . 0 1 

938 . 5  

1 0 1 2 . 5  
1 3:53 . 4  

683 . 1  
933 . 0  

1 1 23 . 6  
1 247 . 8  
1 427 . 7  
1 465 . 7  
1 54 0 . 9  
1 456 . 7  
1 2 1 9 . 0  

5 . 25 

4 . 46 
4 . 7 6 

3 . 1 9  
4 . 27 

2 . 94 

4 . 50 

3 . 1 3  
1. 9 3  

M EAN D A I LY D I  RECT NORMA L INSOLAT ION MEAN D A l l Y  D I  RECT NORMAL I NSOLA T I ON 

SO LM ET/ RSATZ SOLMET/ERSATZ 

STAT I ON NO 9 3 8 2 1  LOU I SV I  L LE ,  KY ( ERSA T Z  ) STAT1DN Nd 1 29 1 6  N EW OR LEANS , LA ( E RSATZ ) 

KJ/M2- DAY BTU/FT 2-DAY KWH/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 656 . 3  2 . 07 JAN 1 04 4 0  
80 3 . 5  2 . 53 F E B  1 289 4. FEB 9 1  1 9 
898 . 9  2 .·83 MAR 1 3 74 4MAR 1 02 0 1 

1 0 8 1  . 1 APR 1 589 5A P R  1 2 26 9 
MAY 1 4 1 88 1 250 . 2  3 . .  9 4  MAY 1 7 7 0 2  
JUN 1 62 1  5 1 428 . 8  4 . 50 JUN 1 767 1 

J U L1 5 7 6 8 1 389 . 4  4 . 2 3 1 52 1  7JU L 
1 4 1 1 . 9  4 . 45 AUG 4 . 30 1 54 7 6  AUG 1 6 0 2 4 
1 1 67 . 2  3 . 68 SEP 1 432 0 3 . 8 S E P  
1 1 44 .. 4 3 . 6 1 OCT 1 634 2 4 . 54 OCT 

NOV 1 322 5 1 1 65 . 3  3 . 67 NOV 880 9 7 7 6 . 2  . 
DEC 682 4 60 1 . 3  1 . 9 0  DEC 1 084 5 955 . 6  

3 . 32 ANN 1 448 4 4 . 02 ANN 1 1 93 8 1 05 1  . 9  

STAT I ON NO 1 397 0  BATON ROUGE , LA ( E R SA T Z )  STAT I ON NO 1 39 5 7  SH R EVE PORT , L A  ( ERSAT Z  ) 

K J/M2- DAY BTU/ FT2-DAY KWH/M2- DAY KJ/M2- DAY BTU/FT2- DAY KWH/M2-DAY 

JAN 944 6 832 . 3 .  2 . 62 JAN 2 . 96 
F EB 1 1 7 1 1 1 0 3 1 . 9  3 . 25 FEB 1 29 0 6  1 1 37 . 2  3 . 59 
MAR 1 30 8 8 1 153 . 2  3 . 64 MAR 1 380 8 1 2 16 . 7  3 . 84 
A P R  1 389 5 1 224 . 3  3 . 86 A P R  1 43 0 7  1 26 0 . 6  3 . 97 

4 . 37 MAY 1 65 8 1  1 46 1 . 0  4 . 6 1 MAY 1 5 73 7 
JUN 1 604 2 1 4 1 3 . 5  4 . 46 u U N  1 889 9 1 665 . 3  
u U L  1 398 3 1 232 . 1 3 . 88 J U L  1 9 1 4 1  1 686 . 6 · 5 . 32 
AUG 1 473 5. 1 298 . 4  4 . 0 9 AUG 1 8926 1 66 7 . 6  5 . 26 
S E P  1 34 3 4  1 1 83 . 7  3 . 73 S E P  1 60 5 7 1 4 1 4 . 8  

OCT 1 57 0 5 1 383 . 8  4 . 36 OC T  1 7 1 2 4 1 508 . 9 
  

1 0 64 . 9  3 . 36 NOV 1 4 2 8 0  1 258 . 3  3 . 97 NOV 1 2 0 85 
DEC 9 9 9 7  880 . 9  2 . 78 D EC 1 1 49 1  

ANN 1 332 8 1 1 74 . 4  3 .  7.0 ANN 1 536 0 


STAT I ON NO 3937  LAKE CHAR LES , LA ( SO LME T ) STAT1 0N NO 1 46 0 1  BANGO R ,  ME ( ERSA T Z  ) 

KJ/M2-DAY BTU/ F T 2-DAY KWH/M2-DAY KJ/M2-DAY STU/ F f2-DAY KWH/M2-DAY 

2 . 46 JAN . 7 75 2J A N  885 9 780 . 6  
3 . 1 8  1 058 9FEB 1 1 44 5  1 00 8 . 5  

1 09 5 . 2  1 2 7 5 2  MAR 1 242 9 
3 . 52 1 4 1 6 11 1 1 5 . 9  A PR 1 2664 

JUN 
4 . 34 1 62 0 3MAY 1 56 1  3 1 37 5 7  

JUN 1 7 1 4 6 1 5 1 0 . 8  
4 . 1 7  JU L 1 74 8 8  J U L  1 50 0 6 1 322 . 2  

1 653 2AUG 1 47 1  4 1 2 96 . 5  
3 . 82 S E P  1 374 7 1 2 1 1. 3  1 38 3 4  

993 .• 94 .. 2 6  1 1 28 0OCT 1 534 0 1 3 5 1  . 7  

1 .  9 0  
6945' 6 1 2 . 0  NOV 1 22 3 2  1 0 7 7 . 8  

2 . 7 1  6 8.3 1 60 1 . 9  DEC 9 7 3 8  858 . 1  
A N,N 1 325 0 1 1 6 7 . 5  3 . 68 ANN 1 25 9 5 1 1 0 9 ; 8 .  

2 . 1 5  

3 . 54 
3 . 93 

4 . 62 
4 . 86 
4 . 59 
3 . 84 

3 . 50 



vLiN 

5 1 4 9 

7383 

957 . 7  

1 287 .. 5 

1 484 . 3  
1 357 . 7  
1 05 8 . 4  

1. 97 

4 . 48 

2 .4 5  

1 . 4 3 
3 . 2 5 

2 . 53 
2". 73 

3 . 78 

2 . 95 

778 . 0  
934 . 5  

1 1 6 5 . 6  
1 262 . 7  
1 39 3 . 6  
1 379 . 2  
1 3 1 8 . 2  
1 1 66 . 7  
1 1 04 . 8  

2 .45 
2 . 95 

3 . 67 

4 . 1 6 

3 . 48 
2 . 63 
2 . 1 0  

1 6556 
1 5 1 0 6 

489 4 
72"0 . 9  

1 57 7 . 3  

2 . 38 
2 . 8 7  

3 . 69 
4 . 1 0  

4 .. 24 
4 . 1 9  
3 . . 7 1  
3 . 50 
2 . 78 
2 . 23 

.3 . 2 4 

4 . 49 

1 . 2 2  

MEAN DA I LY D I  ECT NORMAL I N SO LAT ipN MEAN D A I LY D I  R E¢T NORMAL I NSO LAT I ON 

SOLMET/ERSATZ SOLMET/ERSATZ 

STAT I ON NO 1 46 0 7  CAR I BOU , M E  ( SOLMET ) S TA T I ON NO 1 37 2 1  PATUXENT R I V ER ,  M D  ( E RSATZ ) 

Kv /M2.,.DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY 

3 . 0 2 
vAN 8 5 8 1  756 . 1  7 1 0 8 626 . 3  vAN 

3 . 2 2 1224 . 1  
FEB 1 0 34 2 9 1 1 . 3 1 08 69F E B: 
MAR 1 1 6 0 6 1 0 22 . 7  MAR 3 . 86 1 3892 

A P R  1 447 4 1275 .4 4 . 02 A P R  1 32 9 1  1 1 7 1. 1 

4 . 37 1 42 1  . 5 
MAY 1 46 1  2 
vUN 1 6 1 3 3 

MAY 1 4 7 7 3 1 30 1  . 7 4 . 06 

4 . 68 
vUN 1 57 1  7 1 384 . 9  
J U L  1 52 7 0  1 34 5 . 5  v U L  1 684 5 
AUG ·  · 1 509 0 1 329 .. 6 AUG 4 . 28 1 5408 

778 . 5  
SEP  . 1 3368 1 1  7 7  . 9  
OCT 1 "259 7 1 1  1 0 . 0  
NOV 1 00 2 0  . 8.82 . 9  
DEC 8 0 1  8 706 . 5  
ANN 1 239 7 1 092 . 3  

S E P  3 . 34 1 20 1 2  

1 .  3 7  
883 5.OCT 

433 . 5  NOV 492 0 

3 . 44 
DEC
ANN 1 1  6 9 2  

453 . 7  
1 030 . 2  

STAT I ON NO 1 4764 PORTLAND , ME ( ER SATZ ) STAT I ON NO 94701  BOSTON , MA ( SO LMET ) 

Kv/M2-DAY BTU/ FT2-DAY KWH/M2-: DAY Kv/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

vAN 
F E B  9 1  1 4 

uAN 762 2 6 7 1  . 6  2 . .1 2650 . 5  2 · 05 
F E B  9 2 1 9 8 1 2 . 3  2 . 56 80 3 .  1 

3 . 22 
MAR 1 083 3 954 . 5  3 . 0 1 
A P R  1 243 9 1 096 . 1  3 . 46 

MAR 984 1 867 . 1  
A P R  1 1 58 0  1 0 20 . 4  

4 . 0 1 
MAY 1 52 2 5  1 34 1 . 5  4 . 23 MAY 1 36 1 9 1 20 0 . 0  

vUN 1 442 9 1 2 7 1  . 4  1 467 . •  6 4 . 63 vUN 

1 390 5 
1 33 1-.  1 4 . 20.  
1 225 . 2  3 . 86 

v U L  1 3752 1 2 1 1 .  3 82 J U L  
AUG 1 356 3 1 1 95 .  1 3 . 7 7 AUG 
SEP  1 1 53 5 1 0 1 6 . 4  3 . 20 SEP 1 3444 1 1 84 . 6 3 . 73 
OCT 1 049 9 925 . 1  2 . 92 OCT 1 "1 783. 1 0 38 . 2  3 . 2 7  
NOV 6 1 7 1  543 .. 8 1 .  7 1  NOV 7 1  o o 625 . 6  1 . 9 7  
DEC 5836 5 1 4 . 2  . 1 . 62" DEC 656 5 578 . 5  1 .  8 2  

ANN 1 1 65 5 1 027 . 0  3 . 24ANN 1 0 6 1 8  935 . 6  

STAT I ON NO 9372 1 BA LT I MO R E  , MD . ( E RSATZ ) S TA T I ON NO 94849 · A LPENA , M I  ( ERSATZ ) 

K u/M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- DAY BTU/FT2-DAY KWH/M2-DAY 

8 1 8 1 
431 . 2  1 .  36vAN 

F E !3  
vAN 883 0 

1 026 . 4  1 05 1 . 3 3 . 3 1 
2 . 27 

3 . 75 

F E B  1 0 60 6 
M A R  1 1 93 1 M A R  1 1  64 8  

4 . 04 
1 1 89 . 8  A P R  .1 3 50 3APR 1 3228 

MAY 1 56 7 0  1 380 . 7  4 . 35 
1 479 . 1

MAY 1 4 55 7 
4 . 39 ? d UN 1 6 7 8 6  4 . 66

4 .  97 
3 . 22 

v UN 1.58 1  6 

1 425 . 7  
4 . 35 v U L  1 7 9 0 1  v U L  1 565 2 

3.. 6 8  
AUG 1 6 1 s oAUG 1 4 96 0 
SEP  1 1 58 1 1 0 20 . 4  S E P  1 32 4 1  

834 . 4  
OCT 865 9 753 . 0  2 .4 1OCT 1 253 8 

NOV 94-6 9  NOV 43.84 386 . 3  
OEC . 9 1 

ANN 1 1  097. . 97 7  . 8 3 .  08
: L 44 

329  1 290 . 0  -DEC 7 5 7 2  6"67 . 2. 
A N N  i 2374 1 09 0 . 3  

27 




MAR 

- . 

28 

JUN 

4596 

4553 

1 . 45 

3 . ,34 

' 4 . 33 
4 . 47 

4 . 33 

953 . 5  

1 345 . 9  

330 . 9  
953 . 4  

977 . 7  

359 . 7  
. 76 

645 . 5  
96.7 . 4  

1.5344 

4 . 45 
998 . 5  

5344 
5409  ' 

MEAN D A I LY D I RECT NORMA L I NSOLAT I ON M AN D A I LY D I RECT NORMA L I NSOLAT ION 

SOLMET / E RSATZ SOLMET/ERSATZ 

STATI ON NO g922 DETRO I T ,  . M I  ( ERSAT Z )  STATION NO 1 4847 SAU LT S T E .  MAR I E, M I ( ER S ATZ ) 

KJ/M2-DAY BTU/,j:t2-0A.y . KWH/M2- DAY KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

2 . 2 0 
JAN 4892 431 . 1  1 . 36 
FEB 860 7 758 . 4  2 . 39 

2 . 64 . MA R  1 280 4 1 128 . 2 3 . 56 

JAN 5 2 1  6. 459 . 6  
FEB 791 8 697 . 7  

MAR 9486 835 . 8  


4 . 09 
A P R  1 37 4 1 1 2 1 0 . 8  3 . 82 
MAY

A P R  1 20 0 6 1 057 . 9  
1 387. 7  4 . 38 1 5749 MAY 1 4_672 1 292 . 8  

JUN 1 5596 
uUL 

J U N  1 62 1 6 1 428 . 9  4 . 50 1 374 . 2  
4 . 9Q 

4 . 1 2  
1 553 . 9  J U L  1 7 6351 6 1 0 1 1 4.1 8 .  7 

864 . 5  
4 . 24 
2 . 73 

. 1 4845 1 308 . 1  AUG 1 5274 AUG 
S E P  1 229 3 1 0 63 . 2  3 . 4 1  S E P  981 1 
OCT 1 0632 936 . 8  2 . 95 OCT 753 9 664 . 3  2 . 09 

NOV 542 0 477 . 6  1 . 5 1 NOV 3 6 1 5 3 1 8 . 5  1 . 0 0  


1. • .0 4DEC 422 2 372 ; 0  1 . .1 7 D EC 375 5 
ANN 1 07 1  5 944 . 1  2 . 98 ANN 1 082 0 3 . 0 1 

STAT I ON NO 1 4826 F L I N T , M I ( ERSATZ ) STAT I ON NO 1 4850 TRAVERSE C I TY ,  M I  ( ERSATZ) 


KJ/M2-DAY 8TU/ FT 2-0AY KWH/M2-DAY KJ/M2- DAY BTU/ FT2-0AY KWH/M2-DAY 


.405- . o  1 . 28 JAN 3 1 9 7 28 1 . 7  . 89 
721 7 

JAN 
F:EB
MAR 

569 . 6 1 . 80 635 , 9  2 . 00 F E B  6464 . 

1 1 82 . 9  
3 . 08 
3 . 73 

891 5 785 . 5  2 . 48 MAR 1 1 0 96 
A P R  1 1 08 2 . 976  5 3 . 08 A P R  1 342 5
MAY 1 3824 1 2 1 8 . 1 3 . 84 MAY 1 567 1 1 380 . 8 4 . 35 

4 . 1 2  1 .7265 1 52 1 . 3 4 . 80 t 306 . 6  JUN..JUN 1 4829 

4 . 08 
1 8 1 8 7 1 602 , 5  f374 . 6  J U LJUL 1 560 0 s . os 

4. •  5 01 428 . 8  1 292 . 7  1 62 1  5AUG 1 4 6 7 1 AUG 
992 . 7  3 • .1 3S E P  1 1 234 989 . 9  3 . 1 2  S E P  1 1 26 6 

2 . 68 OCT 874 6 770 . 6  2 . 43 OCT 9662 8 5 1  . 4  
NOV 4473 

242  . 3  
1 . 1 3 394 . 1 1 . 24 NOV 408 2 

. 97 DEC 2 7 5 0DEC 3500 308  . 4  
ANN 9983 87.9 . 6  . 2 . 7 7 ANN 1 072 0 944 . 6  2 . 98 

STAT I ON NO 94860 GRAND R A P I DS , M I  ( E RSATZ ) STA T I ON NO 1 49 1 3 DU LUTH  , MN ( ER SATZ ) 

KJ/M2-DAY BTU/ FT 2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT2:-DAY KWH/M2-DAY 

JAN 
FEB 8068 

2 . 04 
3 . 05 

401  . 2 1 . 26 J AN 732 6 

1 1 65 . 7  
7 1 0 . 9  2 . 24 . F E B  1 0979 

3 . 58 MAR 1 0897 96o . 2  3 . 0 3 MAR 1 323 0 
APR 1 34 0 6 1 1 8 1. 3 3 . 72 A P R  1 335 6 1 1 76 . 9 3 . 7 1 

-MAY 4 . 09 1 621 9 1 42 9 . 1 4 . 5 1  MAY' 1 47 1  9 1 296 . 9  
4 . 26 
4 . 98 

3 . 1 5  
2 . 64 

. 1 793 3 
1 352 . 0  
1 58 0 .  1 

5 . 04 JUN 1 81 49 1 599 . 2  JUN 
5 . 1 0  JUL 1 83 54 1 6 1 7 .  2 JUL 
4 . 82 AUG 1 60 1 3 1 4 1 1  • 0AUG 1 73 54 1 529 . 1  

838 . 2  
1 1 52 . 6  3 . 63 1 1332SEP 1 308 1 S E P  

483 . 6  
3 . 0 1 OCT 1 082 1 

NOV 5488 
9 5 1  3OCT 

470 . 9  1 . 48 1. 52 NOV 

1 1 7 1  8 
476 . 6  1 . 5 0  

3 . 26 1 032 .• 5 
DEC 40 1 0' 353 . 3  1. 1 1  DEC · 
ANN 1 1 7 1  9 1 032 . 6  3 . 26 ANN 



6944 1 . 93 2 . 88 

3 . 53 

443 . 7  
5359 1 . 49 

4 . 43 

3 . 55 
549 . 7  

8 7 7 7  773 . 4  

6575 579 . 3  

MEAN DAI LY D I RECT NORMAL I NSO LAT I ON MEAN ;OA I  LY D IRECT NORMA L I N SO LATIO N  

S O LMET/ER SATZ S O LMET/ERSATZ 

S TATI O N  NO 1 49 1 8  

KJ/M2- DAY 

I NT E R NAT I ON A L  

BTU/ FT 2-DAY 

FA L LS , MN 

KWH/M2-DAY 

( ER SATZ ) STA T I ON N O  3940 

KJ/M2- DAY 

JACKSON , MS 

BTU/ FT 2-DAY 

( E RSAT Z  ) . 

KWH/M2-DAY 

JAN 
FEB 1 1 53 1 

6 1 1 . 9 
1 0 1 6 . 0  3 . 20 

JAN 
F E B  

1 036 0 9 1 2 . 9  
1 2 1 5 9 0 7 1  . 4  3 . 38 

MAR 1 4 00 3 1 233 . 9  3 . 89 MAR 13943 1 228 . 6  3 . 8 7 
A P R 1 5677 1 38 1  . 4 4 . .3 6  A P R  1 5456 1 3 6 1  . 9  4 . 29 
MAY 1 667 5 1 469 . 3  4 . 63 MAY 1 749i 1 54 1  . 7 4 . 86 
JUN 1 7 57 6 1 548 . 7 4 . 88 JUI·j 1 7 720 1 56 1 . 4  4 . 92 
J U L  20 1 7 7 1 777 . 9  5 . 6 1 LIU L  1 6 64 7 1 466 . 8  4 . 62 
AUG 1 7963 1 582 . 8  4 . 99 AUG 1 683 9 1 483 . 8  4 . 68 

2 . 7 5 
S E P  1 4 93 5 1 3 1 6 . 0  4 . 1 5  
OCT 1 62 1 6  1 428 . 9  4 . 5 0 

SEP  1 2 69 4 1 1 1 8 . 5  
873 . 4  OCT 9 9 1  2 

472 . 2  
1 1 28 . 4  

1 . 40 NOV 1 3 1 0 5 1 1 54 . 7 3 . 64 

3 . 56 
DEC 1 0 692 94 2 . 1  2 . 9 7 
ANN 1 464 1 1 290 . 1  4 . 0 7 

· NOV 
DEC 
ANN 

503 6 

1 28 0 6 

STAT I ON NO 1 4922 M I NNEA P O L I S/ST . PAU L ,  MN ( E R SAT Z )  S T A T I O N  NO 1 3865 ME R I D I AN , MS ( E RSATZ ) 

KJ/M2- DAY BTU/ FT2-0AY KWH/M2-DAY KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 8 7 1 0 767 . 5  2 . 42 JAN 9656 850 . 8  2 . 68 
F E B  1 2 HP 1 073 . 3  3 . 38 F E B  1 1 58 2 1 020 . 5  3 . 2 2 
MAR 1 3663 1 203 . 9  3 . 80 MAR 1 2 85 0 1 1 3 2 . 3  3 . 5 7 
A P R  1 4 24 0 1 254 . 7  3 . 96 A P R  1 4 4 7 4  1 27 5 . 4  4 . 0 2 
MAY 1 60 7 3 1 4 1 6 . 3  4 . 47 MAY 1 58 7 1  1 398 . 5  4 . 4 1  
JUN 1 769 7 1 559 . 4  4 . 92 J U N  1 64 7 8  1 4 5 1  . 9  4 . 58 
J U L  1 9474 1 7 1 5  . 9 5 .4.1 J U L  1 492 5 1 3 1 5 . 1  4 . 1 5  

3 . 82 
AUG 1 79 1  1 1 57 8 . 2  4 . 98 AUG 1 592 9 1 403 . 6  
S E P  1 375 4 1 2 1 1  . 9  3 . 82 S E P  1 3 768 1 2 i 3 . 2  
OCT 1 1 6 7 3  1 0 28 . 6  3 . 24 OCT 1 569 1 1 382 . 6 

NOV 7 1 2 7 628 . 0  1 . ·98 NOV 1 2 76 8 1 1 25 . 0 


4 . 36 

2 . 84 
1 1 6 6 . 4  

1 • .73 DEC 1 0 2 2 7  9 0 1  . 1  D EC 623 9 
ANN 1 323 7 3 . 68 ANN 1 3693 1 20 6 . 5  3 . 80 

STAT I O N  NO 1 4925 ROCHEST E R , MN ( ERSATZ ) STAT I ON N O  3945 CO LUMBI A ,  MO ( SO LMET ) 

K<J/M2-DAY BTU/ FT2-0AY KWH/M2-DAY KJ/M2-DAY BTU/ FT 2-DAY KWH/M2-DAY 

JAN 
FEB 1 1  82 5 1 04 1  . 9  

2 . 44 JAN 1 0 1 3 2 892 . 8  2 . 8 1  
3 . 28 rEB 1 2409 1 093 . 4  3 . 4 5 

MAR 1320 4 1 1 63 . 5 3 . 67 MAR 1 3 1 4 5 1 1 58 . 3  3 . 65 
A P R  1 360 8 1 1 99 . 1 3 . 78 A P R  1 5 1 2 2 1 332 . 5  4 . 2 0 
MAY 1 5 54 2 1 369 . 5  4 . 32 MAY 1 82 1 3 1 60 4 . 8  5 . 06 
JUN 1 730 9 1 525 . 2  4 . 8 1 JUN 2052 9 1 808 . 9  5 . 7 0 
J U L  1 858 3 1 63 7 . 4  5 . 1 6  J U L  2 1 9 7 4 1 936 . 2  6 . 1 0  
AUG 1 756 6 1 547 . 8  4 . 88 AUG 20533 1 8 1 1 . 9 5 . 7 1 . 
S E P  1 3566 1 1 95 . 4  3 . 7 7 S E P  1 6 1 3 0 1 42 1  . 3  4 . 48 
OCT 1 1 795 1 039 . 3  3 . 28 OCT 1 5 1 8 3 1 33 7 . 8  4 . 22 
NOV 734.3 6�f7 . 0 2 . 04 NOV 1 1 368 1 0 0 1 . 7  3 . 1 6  
DEC 
ANN 1 2983 1 1 44 . 0  

1 . 83 DEC 905 8 798 . 1  
3 . 6 1 ANN 1 5336 1 35 1  . 3  4 . 26 

29 

2 . 52 



975 . 9  2 . 76 

4 . 34 

4 . 47 

1 067 . 4  3 . 37 2 . 99 
940 3 

4 . 43 

4 . 39 

4 . 39 

947 . 0  

4 . 99 
4 . 65 

5 . 34 
4 . 44 .  

M EAN DAI LY D I RECT NORMAL INSOLATION M EAN DA I LY D I RECT  NORMAL I NS O LA T I ON 

50-L.MET/ERSATZ SOLMET/ERSATZ 

S T A T i ON NO 3947 KANSAS CITY , MD ( ERSATZ )  STAT I ON NO 24033 B I L L I NGS , MT ( ER SAT Z  ) 

K iJ/M2- DAY BTU/ FT2-DAY KWH/11112-DAY KJ/M2- DAY BTU/ FT 2-DAY KWH/M2- DAY 

uAN 1 1 0 7 5 3 . 08 uAN 992 3  874 .-4 
F E B  1 25 1 2 1 1 0 2 . 5  3 . 48 F E B  . 1 243 2 1 09 5 . 4  3 . 45 
MAR 1 30 0 8 1 1 46 . 2  3 . 61 MAR 1 563 8 1 37 7 . 9  
A P R  1 5 1 3 2 1 33 3 . 3  4 . 20 A P R  1 6 1 9 4 1 426 . 9  4 . 50 
MAY 1 745 1 153'7 . 7  4 . 85 MAY 1 983 1 1 74 7 . 4  5 . 5 1 
JUN 1 965 3 1 73 1  . 7  5 . 46 J UN 235(59 2076 . 8  6 . 55 
J U L  2 1 467 1 891  . 5  5 . 96 u U L  2903 5 2558 . 4  8 . 0 7 
AUG 2 0 2 6 6 1 785 . 7  5 . 63 AUG 2604 1 2294 . 6  7 . 2 3 
S E P  1 6 1 0 7 1 4 1 9 . 3 S E P  1 9865 1 750 . 4  5 . 52 
OCT 1 5 1 7 5 1 337 . 1  4 . 22 OCT 1 6569 1 460 . 0  4 . 60 
NOV 1 2 1 1  4 NOV 1 0 762 948 . a  
DEC 986 8 e69 . 5  2 . 74 D EC 828 . 5  2 . 6 1 
ANN 1 53 3 7  1 351  . 4  4 . 26 ANN 1 74 7 5 1 539 . 8  4 . 85 

S TA T I ON NO 1 3995 SPR I NGF I E LD , MD - ( ERSATZ) STAT I ON NO 24 1 3 7 C U T  BANK , MT ( E RSATZ ) 

K J /M2'-DAY BTU/ FT2-DAY Kli!H/iiiii2-DAV Ku/M2- DAY BTU/ FT2-DAY KWH/M2- DAY 

JAN 1 1 7 1  9 1 032 . 6  3 . 26 JAN 8493 748 . 4  2 . 36 
F E B  1 3 1 0 4 1 1 54 . 6  3 . 64 F E B  1 1 7 5 7 1 0 36 . 0  3 .  27 
MAR 1 3576 1 1 96 . 2  3 . 77 MAR 1 542 2 1 358 . 9  4 . 28 
A PR 1 594 7 1 40 5 . 2 A P R  1 62 1  9 1 429 . 1  4 . 5 1 
MAY 1 79 9 3  1 585 . 4. - 00 MAY 1 985 4 1 749 . 4  5 . 52 
JUN 2 0 0 0 i  1 762 . 4  5 . 56 JUN 2 1 69 5 1 9 1 1 . 6 6 . 03 
J U L  2 1 03 4 1 853 • 4 5 . 84 J U L  2826 0 2490 . 1  7 . 8 5 
AUG 2 0 3 1  8 1 79 0 . 3  5 . 64 AUG 2457 7 2 1 6 5 . 6  6 . 83 
S E P  1 648 1 1 452 . 2  4 . 58 S E P  1 8 54 2 1 63 3 . a 5 . 1 5  
OCT 1 58 1  7 1393 . 7  O C T  1 4 85 7 13 0 9 .  1 4 . 1 3  
NOV 1 2808 1 1 28 . 6  3 . 56 NOV 988 2 8 7 0 . 7  2 . 7 5 

D E C  1 05 29 927 . 8  2 . 92 D EC 7674 676 . 2  2 . 1 3 
 µ
ANN 1 57 9 2  1 391  . 5  ANN 1 64 7 0 1 45 1 . 2 4 . 58 

STAT I ON NO_ 1 3994 ST . LOU I S ,  MD ( ERSATZ ) S TA T I ON NO 2 4 1 38 D I L LON , MT ( E RSAT Z ) 

KJ/M2-DAY BTU/FT2-DAY KlliH/11112-DAY K u /M2-DAY BTU/ FT2-DAY KWH/M2-0AY 

uAN 1 0 1 8 4 897 . 4  2 . 83 JAN 1 0 74 7 
F-E B 1 2 0 5 0  1 0 6 1  • 8 3 . 35 F E B  1 4 33 9 1 2 63 . 5  3 . 98 
MAR 1 27 0 1 1 1 1 9 .  1 3 . 53 MAR 1 7 33 8 1 52 7 . 7  4 . 82 
A P R  1 482 3 1 30 6 .  1 4 . 1 2  A P R  1 7 94 7 1 58 1  . 4  
MAY 1 7 4 5 6  1 538 . 1 MAY 2 1 2 1 6 1 869 . 4  5 . 89 
J UN 1 99 2 9 1 756 . 0 5 . 54 JUN 22_87 3 2 0 1 5 . 4 6 .  35 
J U L  2 0 2 1  0 1 1eo . e  5 . 61 J U L  2 9 74 4  2620 . 9  8 . 26 

AUG 2640 2 2326 .  4AUG 1 922 4 1 693 . 9 
S E P  1 5999 1 40 9 . 7  S E P  2 1 252 1 87 2 . 6  5 . 90 
O C T  1496 .1 1 31 8 . 3  4 . 1 6  OCT 1 76 10 1 55 1 . 7  4 . 89 

NOV 1 1  :no 993 . 0  3 . 1 3  NOV 1 20 7 6  1 064 . 1  3 . 35 
· D EC 860 5 758 . 2  2 . 39 DEC 1 0 1 5 0 894 . 4  2 . 82 
ANN 1 479 7 1 30 3 . 8  4 . 1 1  ANN 1 8485 1 62 8 . 8  5 . 1 4  30 

2 . 99 

7 . 33 



BTU/ FT2-DAY 

5 . 99 

94 1 3 
7763 

4 . 44 

5 . 39 

5 . 43 

939 1 

4 . 56 4 . 7 7 

5 . 33 

MEAN DA I LY D I  RECT NORMA L I NSO LAT I ON MEAN D A I LY D I  RECT NORMA L I NSOLA T I ON 

SOLMET/ERSATZ SOLI'v1ET / ERSATZ 

S TAT I ON NO 94008 G LASGOW , MT ( ERSAT Z )  STAT I ON N O  24036 L EWI STOWN , MT ( E R SAT Z )  

KiJ/M2- DAY KWH/M2-DAY KiJ/M2- DAY BTU/ FT2-DAY KWHfM2-DAY 

JAN 744 0 655 .. 6 2 . 0 7 JAN 8 1 59 7 1 8 . 9  2 . 27 
F E B  1 096 7 966 . 3  3 . 0!) F E B  1 1 1 2 3 980 . 1  3 . 09 
MAR 1 458 3 1 285 . o  4 . 05 MAR 1 48 7 4  1 3 1 0 . 6  4 . 1 3  
A P R  1 58 7 8  1 399 . 1 4 . 4 1 A P. R  1 48 1  9 1 305 . 8  4 . 1 2  
MAY 1 846 9 1 627 . 4  5 . 1 3  MAY 1 8 1 9 2 1 60 3 . 0  5 . 05 

1 859 . 1 5 . 86 
7 . 69 

2 1 55 12 1 09 9 1 698 . 9  iJUNiJ UN 
2276 . 2  7 . 1 8 2766 72583 2 2437 . 9  J U LJiJt. 
2 0 71 . 6  6 . 53 AUG 2406 0 2 1 2 0 . 0  6 .'68 AUG 2 3 5 1  0 
1 572 . 9 4 . 96 1 803 21 7 85 1 1 588 . 9  5 . 0 1S E PS E P  
1 297 . 4  4 . 0 9 1 486 61 47 24 

728 6 

1 309 . 9  4 . 1 3  OCTOCT 
NOV 
D E C  

8 2 9 .4 2 . 6 1 833 . 3  2 . 6 3  
684 . 0  2 . 1 6  

1402 . 4  4 . 42 

NOV 945 '7 

1 5 9 1  6 
.642 . 0 2 . 02 DEC 

1 376 . 3  4 . 34 .  ANNANN 1 5 61 9 

STAT I QN NO. 24 1 43 GREAT F A L L S , M T  ( SO LMET) S T A T I O N  NO 2 0 3 7  M l  L E S  C ITY , MT ( ERSAT Z ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ /M2- DAY BTU/ FT2-DAY KWHfM2-DAY 

JAN 800 8 705 . 6  2 . 22 JAN 9279 8 1 7 . 6  2 . 58 
3 . 32 F E B  1 240 4 1 093 .. o 3 . 4 5 1 1 95 0 1 0 53 . 0  F E B  

4 . 49 
1 59 7 0 1 40 7 . 2  MAR 1 5948 1 40 5 . 2  4 . 43 MAR 
1 6 1 6 5 1 4 24 . 4  A P R  1 69 5 9. 1 494 . 3  4 . 7 1A P R  

1 70 8 . 3  1 9 72 61 938 7 1 73 8  . 1 5 . 48 MAYMAY 
2 0 1 9 . 3  6 . 37 JUN 2 3 0 1 8 2028 . 2  6 . 39 

7 . 59
7 . 03 

JUN 2 2 9 1  7 
2 50 3 . 6  7 . 89 2 8 4 1  3 J U L  2733 0 2408 . 2  J U L  
2 1 66 . 4  6 . 83 AUG 2530 1 2229 .. 4 2458 6AUG 
1 629 . 1 5 . 1 4  

4 . 49 
1 848 9 S E P  1 9558 1 72 3 . 3  S E P  

1 279 . 1 4 . 03 OCT 1 6 1 7 1 1 424 . 9  1 4 5 1  6 

6 8 1  9 

OCT 
NOV 
D EC 

827 . 5  2 . 6 1  NOV 1 094 1 964 . 1  3 . 04 
1 . 8 9  600 . 8  886 7 7 8 1  . 3  2 . 46 D E C  

1 44'6 . 3  1 7 1 5 6 1 5 1 1 . 7 1 64 1  4 ANNANN 

STAT I ON NO 241 44 HE LENA , MT ( ERSATZ ) STATION NO 2 4 1 53 M I SSOU LA , MT ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 7 5 7 7 667 . 6  2 . 1 0  JAN 383 8 338 . 2  1. 07 
3 . 0 2 F E B  1 086 3 957 . 2  F E B  662 0 583 . 3  1 . 84 

MAR 1 4 64 4 1 290 . 3  4 . 07 MAR 1 044 4 920 . 3  2 . 90 
A P R  1 5 05 5 1 326 . 6  4 . 1 8  A PR 1 266 1 ,1 1 1 5 .  6 3 . 52 
MAY 1 90 1  2 1 67 5 . 2  5 . 28 MAY 1 7 3 5 3  1 529 . 0  4 . 82 

1 86 1  . 2  5 . 87 1 9 1 8 92 1  1 2 3 1 690 . 8  J U NJUN 
2502 . 3  7 . 89 283.98 J U L  2 8 5 1 1 2 5 1 2 . 2  J U L  
2 1 7 0 . 5  6 . 84 2463 3 AUG 23692 2087 . 6  6 . 58 AUG 
1 653 . 0  5 . 2 1 1 8 76 0 S E P  1 7 63 7 1 554 . 1  4 . 90 S E P ·  
1 3 1 7 . 0  4 . 1 5  1 494 7 OCT 1 1 5 1  4 1 0 1 4 . 5  3 . 20 OCT 

8 5 1  . 4  2 . 68 966 3 NOV 560 9 494 . 2  1 . 5 6  
DEC

NOV . 
643 . 2  2 . 03 730 0 360 4 3 1 7 . 6  1 .  0 0  D E C  

ANN 1 343 7 .1 1 84 . 0 3 . 7 3 1 4 1 2 . 9  4 . 45 1 603 5ANN 

31 

7 . 92 



5 9 7  

5 . 54 

5 . 98 

4 . 39 

3 . 73 
4 . 45 

1 483 1 

7 . 5 7 

5 . 74 

5 . 94 

MEAN D A I LY D I R EC T  NORMAL I N SOLAT I ON MEAN D A I Y D I RECT NORMA L I NS O LA T I ON 

SOLMET/ERSATZ SO LMET/ E R SATZ 

S TA T I ON NO 1 49 3 5  G RAND I S LAND , N E  ( E RSAT Z ) STATI ON NO 24028 SCOTT S B LU F F ,  N E  ( E R SA T Z ) 

K J/M2- D AY BTU/ FT2-DAY KWH/M2-DAY KJ/M2-DAY BT U/FT2-DAY KWH/M2-:- DAY 

JAN 1 354 7 1 1 9 3 . 7  3 . 76 JAN 1 498 9 1 3 2 0 . 7  4 . 1 6  
F EB 1 52 8 3  1 346 . 6 4 . 25 F E B  1 7 0 96. 1 50 6 . 4  4 . .7 5 
MAR 1 63 9 7  1 444 . 8  4 . 56 MAR· 1 788 9 1 57 6 . 3  4 . 97 
A P R  . 1 94 5 4  1 7 1 4 . 2  5 . 40 A P R  1 9 1 2 9 1 68 5 . 5  5 . 3 1 
MAY 2 0 56 1 1 8 1 1 . 7 5 . 7 1 MAY 2008 2 1 769 . 5  5 . 58 
JUN 2 386 4 2 1 0 2 . 8  6 . 63 JUN 2 3 9 6 0  2 1 1 1 . 2 6 . 66 

7 . 2 7 
6 . 7 9

.
5 . 32 
4 . 0 1  
3 . .  76 
5 . 38 

J U L  2480 4 2 1 8 5 .  6 6 . 89 J U L  2 6 1  7 9  2306 . 7  
AUG 2302 6 2028 . 9  6 . 4 0 AUG 24443 2 1 5 3 . 8  
S E P  1 8 9 1 5 1 666 . 7  5 . 2 5 S E P  2 1 498 1 894 . 3  
oc r 1 8 1 1 4 1 596 . 1 5 . 03 OCT 1 9 1 5 3 1 687 . 6  
NOV 1 39 7 4  1 23 1  . 3  3 . 88 NOV 1 44 3 5 1 27 1 . 9  
DI;C 1 2 1 2 0 1 0 67 . 9 3 . 3 7 DEC 1 •3520 1 1 9 1. 3  
ANN 1 83 5 4 1 6 1 7 . 2  5 . 1 0 ANN 1 93 7 8 1 70 7 . 5  

STAT I ON NO 949 1 8  NORT : 1  OMAHA , N E  ( SO LME T  ) STAT I ON NO 24 1 2 1 E LKO , N V ( ERSAT Z ) 

KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2 -DAY BTU/ FT2-:-DAY KWH/M2- DAY 

JAN 
F E B  

·1 1 76 7 
1 359 0 

1 03 6  . 8  
1 1  97 . 5  

3 . 27 
3 . 7 8 

JAN 
F E B  

1 366 6 
1 74 5 0 

1 204 . 2  
1 5.37 . 6  

3 . 80 
4 . 85 

6 . 34 
MAR 1 4 37 1 1 265 . 3  3 . 99 MAR 1 994 0 ' 1 7 5 7 . 0 
 µ
A P R  1 63 5 2 1 44 0 . 8  4 . 54 A P R  2282 4 2 0 1 1 . 1 


5 .  1 7MAY 1 86 0 3 1 639 . 2 
J U N  2 1 524 1 896 . 6  

MAY 27 1 5 7 ·2 392 . 9 7 . 54 
JUN 3048 9 2686 . 5  8 . 47 
J U L  3360 3 2960  . 9  9 . 3 3 J U L  2225 5 1 96 1  . 0  6 . 1 8  

AUG 2 1 0 2 0 1 85 2 . 2 5 . 84 AUG 3 1 1 0 3 2 740 . 6  8 . 64 
S E P  2830 1 2 49 3 . 7  7 . 86 

OCT 23268 2 0 5 0  . 2  6 . 46


4 . 4 0  

S E P  1 60 6 6 1 4 1 5 . 6  4 . 46 
OCT 1 58 0 6  1 392 . 7  
NOV .1 1 20 4 987 . 2  3 .  1 1  NOV 1 58 2 1 1 394 . 1  
D EC 949 2 836 . 4  2 . 64 

6 . 42 
DEC 1 34 1  5 1 1 82 . 0  

ANN 1 60 1 9 1 4 1 1 .  5 ANN 2 3 1 1 6 2036 . 8  

S TA T I ON NO 24023 NO RTH P LAT T E ,  N E  ( E RSA T Z )  STAT I ON N O  231 5 4  E LY , N V  ( SO LMET ) 

K J/M2-DAY BTU/ FT2-DAY K\oJH/M2-DAY '.\ J /M2-DAY BTU/ FT2-DAY KWH/M2.., DAY 

JAN 
F E B  1.6565 

1 30 6 . 8 4 . 1 2  JAN 2228 1 1 963 . 3  6 .  1 9 
1 45 9 .  6 4 . 60 

5 . 03 
5 . 5 7 

6 . 72 
7 . 1 6  

F E B  2384 6 2 1 0 1  . 2  6 . 62 
MAR 21238 2400 . 0 
 µ
A P R 2.892 3 254 8 .  5 

MAY 3044 1 2682 . 3  8 .  46 

6 . 62 
5 . 65 

MAR 1 8 1 0 9 1 595 . 7  
A P R  2 0 0 3 6 1 76 5 . 5  
MAY 20658 1 82 0  . 3  
JliN 2420 5 2 1 3 2 . 8  
J U L  2 5 7 5 7  2269 . 6  

J U N  3 3 1 4 2  2920 . 3  9 . 2 1 
J U L  33 1 5 8 2 92 1  . 7  

AUG 23847 2 1 0 1  . 3  
S E P  2 0 3 2 6  1 .191  . 0 

A UG 3 3 0 9 0  29 1  5 . 7 9 . 1 9  
S E P  328 7 0  2 8 g6 . 3 

2544 . 8  O C T  1 943 7 1 7 1 2 . 7  5 . 40 OCT 2888 1 8 . 02 
6 . 52NOV 1 49 5 1 1 3 1 7 . 4  4 . 1 5  NOV 2347 0 2 058 . 0  

DEC 1 368 0 1 20 5 . 4  3 . 80 D EC 2 1 39 2 1 884 . 9  
ANN 1 938 3 1 70 7 .  9 5 . 38 ANN 2824 6 2_488 . 9  

32 


8 . 0 3 

9 . 2 1 

9 . 1 3  

7 . 8 5  



5 . 44 5 . 57 
6 . 53 

7 . 25 

4 . 33 

7483 

9 . 3 7 

M EAN D A LY D I RECT NO MA L I NSOLAT I ON M EAN D A I LY D I RECT . NO RMA L I NSO LAT I ON 

SO LMET/E SATZ SO LMET / E R SATZ 

STAT ION NO 23 1 69 LAS VEGA S ,  N V  ( E RSATZ ) STAT I ON NO 23 1 53 · TONOPAH , NV . ( ERSATZ ). ,
. KJ/M2- DAY BTU/FT2-DAY KWH/M2-DAY KJ/M2-DAY BTLJ/ FT.2-DAY KWH/M2-DAY 

JAN 20062 1 76 7 . 7  
6 . 46 

JAN 1 956 6 1 724 . 0  
F E B  23263 2049 . 8  F E B  2352 0 2072 . 4  

8 . 50 
2369 . 2  7 . 47:26085 2298 . 5  . MAR 2688 8MAR 
2677 . 3  8 . 44 3060 4 2696 . . 6 A P R  3038 5APR 

MAY 32676 2879 . 2  9 . 08 MAY 32864 2895 . a  9 . 1 3  
JUN 3386 5 2984. 0 9 . 4 1 JUN 3537 9 3 1 1 7 .  4 9 . 83 
JU L 3 1 304 2 758 . 3  8 . 70 J U L  347.48 3 0 6 1  . 8  9 . 65 
AUG 2966 5 2 6 1 3 . 9  8 . 24 AUG 3281 4 2891 . 4  9 . 1 2  
S E P  2852 1 25 1 3 . 1  7 . 92 S E P  3061  1 2697 . 3  8 . 50 
O C T  2.543 2 2 240 . 9  7 . 0 7 OCT 2.698 5 2377 . 8  7 . 50 
NOV 2 1 04 0 1 853 . 9  5 . 84 NOV 2 1 67 1 1 90 9 . 5  6 :0 2  
D E C  1 877 5 1 654 . 3  5 . 22 D EC 1 948 6 1 7 1 7 .  0 5 . 4 1 
ANN 2674 0 2356 . 2  7 . 43 ANN 2 7 96 8 2464 .4 7 . 77 

S T A T I.O N  NO 2 4 1 72 LO V E L OC K ,  NV (ERSA.TZ ) STAJ I O N  NO 24 1 28 W I NN EMUCCA , N V ( ERSAT Z )  

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2- DAY BTU/ FT2 DAY KWH/M2-DAY 

JAN 1 696 6 1 494 . 9  4 . 7 1 JAN 1 342 3 1 1 8 2 . 8  3 . 73 
FEB 2 1 047 1 854 . 5  5 . 85 F E B  1 7 04 5 1 50 1  . 9  4 . 74 
MAR 243 6 1  2 1 46 . 5  6 . 77 MAR 1 9 7 1  3 1 737 . 0 5 . 48 
A P R  2845 1 2506 . 9  7 . 90 A P R  2400 7 2 1 1 5 . 4  6 . 67 
MAY 32 1 22 2830 . 4  8 . 92 MAY 28073 2473 . 6  7 . 80 
JUN 34689 3056 . 6  9 . 64 JUN . 3 1  1 2 7 2742 . 7  8 . 65 
J U L  36438 3 2 1 0 . 7  1 0 . 1 2  J U L  3450 3 3040 . 2  9 . 58 
AUG 3382 9 2980 . 8  9 . 40 AUG 3 1 6 1 7 278 5 . 9  8 .. 78 
S E P ·  30625 2698 . 5  8 . 5 1 SEP 28476 2509 . 1  7 .  9 1  
OCT  2578 4 2 2 7 1  . 9  7 . 1 6  OCT 2304 8 2030 . 9  6 . 4 0  

· 3 . 69 
NOV 1 902 4 1 67 6 . 3  5 . 28 NOV 1 5 59 8 1 374 . 4  .

1 6 1 8 8 1 42 6 . 4  4 . 50 DEC 1 3 28 3 1 1 7 0 . 4  DEC 
ANN 2665 2 2348 . 4  7 . 40 ANN 2335 8 2058 . 2 6 . 49 .

STATI O N  NO 231 85 R E N O , NV ( ERSATZ ) STAT I ON NO 1 4745 CONCOR D ,  NH ( E RSAT Z )  

KJ/M2- DAY BTU/FT 2-DAY KWH/M2-DAY KJ/M2-DAY BTU/FT 2-DAY KWH/M2-DAY 

JAN 1 693 9 1 492 . 6 4 . 7 1 JAN 
FEB 2064 8 1 "8 1 9 .  4 5 . 74 F E B  908 8 

659 . 4  2 . 08 
800 . 8  2 . 52 

MAR 2420 2 2 1 3:' . 5  6 . 72 MAR 9862 869 . 0  2 . 74 
A P R  2830 4 2494 . 0  7 . 86 A P R  1 1 8.2 3 1 0 4 1  . 8 3 , 28 
MAY 3 1 54 3  2779 . 4  8 . 76 MAY 1 373 5 1 2 1 0 . 2 3 . 82 

JUN 
JUL 
AUG 
SEP 
ocr 
NOV 
D E C  
ANN 

34763 
3239 0 
29784 
2 5 1  46 
1 8 369 
1 5894 
2599 8 

3063 . 1  
2854 . 0  
2624 . 4  
2 2 1  5 . 7  
1 6 1 8 .  6 
1 4 0 0  . 5  
2290 8  

9 . 00 
8 . 27 
6 . 99 
5 . 1 0  
4 . 42 
7 . 22 

33 

J U L  
AUG 
S E P  
OCT
NOV 
D EC 
ANN 

1 :339 5 
1 0 90 6 
1 0 1 59 .

5998 
5565 

1 0 5 1  7 

1 1  BO . 3 
961  . o  
895 . 2  
528 . 5  
4 90 . 4  
926 . 7  

3 . 72 
3 . 03 
2 . 82 
1 . 6 7  
1. 55 
2 . 92 

JUN 3 3 7 1  6 2970 . 9  
9 . 66 

14 1 9 2 1 2 50 . 5  3 . 94 
1 389 3 1 22 4 .  2 3 . 86 



' "  

OCT 

. 

i 

3 . 73 

3 . 73 
1 026 . 0 

5 . 59 

7 1 3 5 

7 . 75 

5 . 93 

MEAN DA I LY D I RECT NORMAL I NSOLAT I ON MEAN D A I  LY D I RECT NORMA L I NSOLAT I O N  

SOLMET/ E RS,li.TZ SOLMET/ERSATZ 

STA T I ON N 6  4180 LA EHUR S T , NJ ( E RSATZ ) S TA T I ON NO 2 3 0 5 1  C LAYTON , N M  ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-0AY KWH/M2-DAY KJ /M 2 - D Y BTU/ F T 2-DAY KWH/M2-DAY 

JAN 8 10 8 7 1 4 . 4  2 . 25 JAN 2 1 62 0  1 90 5 . 0  6 . 0 1 
FE B 960 9 846 . 7  2 . 67 F E B  2 2 0 5 3  1 94 3 . 2  6 . 1 3  
MAR 1 0 769 948 . 9  2 . 99 MAR 2389 7 2 1 0 5 . 7 6 . 64 

223.6 . 9 7 . 05 A P R  1 2 50 7  1 1 02 . 0  3 . 47 A P R  25386 

3 . 8 1 
MAY 2493 4 2 1 97 . 0  6 . 93 MAY 1 3425 1 1 82 . 9  

J U N  1 37 0 1 1 20 7 . 2  J U N  - 2 7 1 9 7  2396 . 4  7 . 56 
J U L  255 1  9 2 2 4 8  . 6  7 . 09 3 . 68 

3 . 23 

J U L  1 32 40 1 1 66 . 6  
AUG 2547 1 2 244 . 4  7 . 08 1 1 82 . 7  AUG 1 342 2 

S E P  1 1  64 4 S E P  2451 9 2 1 6 0 . 5  6 . 8 1  
3 .  1 7 2 4 3 1  1 2 .1 4 2 . 1  6 . 75 1 004 . 5  

724 . 2  2 . 28 NOV 2 1 9 1 3 1 930 . 8  6 . 0 9 
OCT 1 1 40 0
NOV 8 2 1  9 

D E C  0408 1 798 . 2  5 . 67 DEC 7035 6 1 9 . 9  1 . 9 5  
ANN 1 1 0 9 7 9 7.7 . a  3 . 0 8 ANN 2394 1 2 1 09 . 5  6 . 65 

STAT I O N  NO 1 4734 NEWARK , N J. ( ERSATZ ) STATION NO 23043 ROSWE L L ,  NM ( E RSAT Z )  

KJ/M2- DAY BTU/ FT 2- DAY KWH/M2-DAY KJ /M2-DAY BTU/FT2-DAY KWH/M2-DAY 

6 . 23 
1 772 . 1 

1 0 09 0 889 . 1  2 . 80 F E B  2243 2 1 9 76 . 6
J AN 8 5 8 2  756 . 2  2 . 38 JAN 2 0 1  1 2 

. F E B  
3 . 1 8  MAR 2 4 0 2 2 2 1 1 6 . 7  6 . 6 7 MAR 1 1 4 5 1  1 0 0 9  . . 0 
3 . 65 A P R  2 70 7 6  2385 . 8  7 . 52 A P R  1 3 1 2 1 11 56 . 1 
4 . 0 1  MAY 2 825 8 2489 . 9  7 . 8 5 MAY 1 4 4 2 6 1 2 7 1  . 1 

1 3 0 7 . 3  4 .  i 2 JUN 3 0 1 7 9 2659 . 2 8 . 38 JUN 1 483 6 
4 . 1 4  JU L 2 8 0 5 8  2472 . 3  7 . 79 J U L  1 489 5 1 3 1 2 . 5 

AUG 1 4 59 9 1 286 . 4  
S E P  1 258 1 1 1 0 8 . 6  

4 . 06 A UG 2683 1 2364 . .2 7 . 4 5  
3 . 5 0 S E P  2438 8 2 1 48 . 9  6 . 77 
3 . 32 OCT 2 3 68 6  2087 . 1  6 . 58 OCT 1 1 93 7 1 0 5 1  . 8 
2 . 29 NOV 2 1  1 2 3 1 86 1  . 2  5 . 87 
1 . 9 8  

726 . 7  
628 . 7  

NOV
DEC 
ANN 

824 7 

1 1 8 34 
DEC 1 9 1 4 9 1 687 . 3 5 . 32 

3 . 29 ANN 2462 0 2 1 69 . 4 6 . 841 042 . 7  

STAT ION NO 23050 A L BUQU ERQUE 1 NM ( SO LMET ) STATION NO 93045 TRUTH O R  CONSEQUENCES , NM ( ERSATZ ) 

KJ/M2- DAY 8TU/ H2-DAY KWH/M2- DAY K0/M2-DAY BTU / FT2 - DAY KWH/M2-DAY 

J A N  2 1  1 6 2 1 864 . 7  5 . 88 JAN 22987 2025 . 5  6 . 39 
F E B  2279 9 2 0 0 8 . 9  6 . 33 F E B  2495 7 2 1 9 9 .  1 6 . 93 
MA R 24 53 7 2 1 62 . 1  6 . 82 MA R  2 6 5 2 9 2337 . 6  7 . 3 7 

8 . 47 
A P R  30495 2687 . 0  8 . 4 7 A P R  2790 0 2458 . 4  

MAY 30487 2686 . 3 MA Y 3 1  0 5 6  2 7 3 6  . 5  8 . 63 
JUN 3 1 42 7 2769 . 2  8 . 73 J U N  3 1 98 3 2 8 1 8 .  2 8 . 88 
J U L  2687 1 2367 . 7  7 .  468 . 05 7 . 42 J U L  2896 9 2552 . 6 

AUG 2 8 1  0 4 2476 .4 7 . 8 1  AUG 2672 5 2354 . 8  
S E P  2 5 4 0 2  2238 . 3  7 . 06 SEP 2668 5 2 3 5 1  . 3  7 . 4 1 

6 , 97 OCT 2 5 5 9 5 2 255 . 3  7 .  1 1OC T 2 5 0 9 7 2 2 1 1 .  4 
NOV 24460 2 1 55 . 3  6 . 7 9 NOV 2254 4 1 986 . 4  6 . 26 

DEC 
7 . 36 

DEC 2 1 352 1881 . 4 20598 1 .8 1 5 .  0 5 . 72 
ANN 26484 2333 . &.  ANN 2 59 1 4  2283 . 4 7 . 20 34 



Nov 

. .  

35 

7 7 3 5 
957 . 9  

4 . 09 

7 54 . 9  
3 7 4 3  
2 7 7 7  

734 . 7  

4 . . 30  

5 . 44 

549 . 5  1 .  73 4 59 . 0  1 . 4 5  

5 5 7 6  

945 . 6  

535 . 4  

MEAN OAI LY D I RECT NORMA L I NS O LAT I O N  MEAN D A I LY D I RECT NORMAL I NSOLAT I O N  

SOLMET/ERSATZ S O LMET/ ERSATZ 

STATION NO 23048 TUCUMCAR I ,  NM ( E R SATZ ) STA T I ON NO 1 47 3 3  BU F F A L O , NV ( ERSATZ ) 

Ku/M2-DAV BTU/ FT2-DAV KWH/M2-DAV KJ/M2-DAV BTU/ FT2-0AY KWH/M2-DAV 

.JAN 2 1 67 9 1 9 1 0 . 2  6 . 02 J A N  3 6 1 0 3 1 8 . 1  1 . 0 0  
6 . 2 1 F E B  4956 

1 08 7 1  

436 . 7  1 . 38 F E B  2 2 3 3 8  1 968 . 3  
6 . 73 MAR 6 8 1  . 6  2 .  1 5  

3 . 02 
MAR 2422 2 2 1 34 . 3  

7 . 20 A P R.A P R  2590 4 2282 . 5 
7 . 24 MAY 1 304 7 3 . 62 

4 . 24 

MAY 2607 0 2297 . 1 11 49 . 6  
2476 . 4  7 . 8 1 dUN 1 4 7 2 0 1 297. 0 JUN 2 8 1  0 5

J U L  7 . 39 J U L  1 5269 1 345 . 4  2658 4 2342 . 4  
2306 . 5  7 . 2 7 AUG 1 37 1 6  1 20 8 . 6 S . 8 1' AUG 2617 6 
2 1 4 1  . 9  6 . 7 5 S E P  1 03 4 1 9 1 1. 2  

329 . 8  

2 . 87 
2 . 38 
1 .  04 

S.EP 2430.8 . 
6 . 56 O C T  8 5 6 7OCT 2360 2 2079 . 7  
6 . 08 NOVNOV 2 1 89 1  1 928 . .  9 · 

9 1 3 6 
5 . 72 DEC 244 . 7  . 7 7  

805 . 0  2 . 54 
DEC 2060 1 1 8 1 5 . 2  

6 . 75 ANNANN 2429 7 2 1 40 . 9  

STA T I ON NO 1 47 3 5  A l-BAN Y ,  NV ( ERSATZ ) STA T I ON NO 94725 MASSENA , NV ( ERSAT Z )  

K J/M2-DAV BTU / FT 2-DAV KWHjM2-DAV K J /M2-DAV BTU/ FT 2-DAV KWH/M2-DAV 

J A N  833 8 
F E B. 1 06o"5 934 . 4  

2 . 32 J AN 7 1 7 3 632 . 0  1 . 9 9  
2 . 95 F E B  1{) 1 2 2 891  . 9  2 . 8 1  

1 326 4 3 . 68 3 . 39 MAR 1 1 68 . 7  1 07 5 . 8  MAR 1 2 2 0 9  

5 . 0 1 
1 304 . 5  4 .  1 1  APR 1 546 4 1 362 . 6  APR 1 480 5 

4 . 60 MAY 1 80 3 6 1 589 . 2.MAY 1 654 5 1 .457 . a  

5 . 62 
JUN 1 81 2 0 1 596 . 6  5 . 03 J UN 1 95 7 6  1 724 . 9  


J U L  1 9 1 5 1  1 687 . 5  5 . 32 J U L  20236 1 78 3 . 1· 

AUG 1 7 7 69 1 565 . 7  4 . 94 AUG 1 80 5 8  1 59 1  . 2  . 5 . 02 
S E P  1 436 3 1 265 . 6  ::S . 99 SEP 1 408 9 1 24 1 . 4 3 . 9 1 
OCT 1 22 2_7 1 07 1 . 4  3 . 40 OCT 1 1 1 0 3 978 . 3  3 . 08 

639 . 8  527 . 7  598 92 . 02 1 .  66NOV7261  
DEC 623 6 
ANN 1 3 1 5.0 1 1 58 . 7  3 . 65 1 1 64 . 0  3 . 67 

DEC 520 9 
ANN 1 32 1 0 

S TA f i ON NO 4725 B I NGHAMTON , N Y ( ERSAT Z )  STATION N O  94728 N E W  YORK C I TV ( CENTRA L PARK ) ,  NV ( SO LMET ) 

KJ/M?-DAY BTU/ FT2-DAV KWH/M2-DAV K J /M2- DAY BTU/ FT2-DAV KWH/M2:-DAV 

JAN 428 3 3 7 7 . 4  1 . 1 9  J AN 755 7 665 . 9  2 . 1 0  

7 2 1  9 
4 9 1  . 3  1 .  5 5  F E B  8 8 1 5 776 . 7  2 . 45 
636 . 1  2 . 0 1  MAR 1 0 74 1 946 . 4  2 . 98 

F E B  
MAR 
A P R  
MAY 
J UN 
J U L  
AUG 

· 9744 
1 1 46 1 
1 2 7 0 9 
1 3 23 6 
1 23 1 5  

858 . 6  
1 00 9  . 9  
1 1 1 9 . 8  
1 1 66 ; s  
1 085 . 1  

2 . 7 1 
3 . 1 8  
3 . 53 
3 . 68 
3 . 42 

A P R  
MAY 
J U N  
J U L  
AUG 

1 2 3 1  8 
1 4 244 
1 3886 
1 383 0 
13408.  

1 085 . 4  
1 255 . 1 
1 '223 . 6 
1 2 1 8 . 6 
1 1 8 1  · 4  

3 . 42 
3 . 96 
3 . 86 
3 . 84 
3 . 72 

S E P  1 0 040 . 884 . 7  2 . 79 S E P  1 04 3 . 4  

633 . 5  

3 . 2 9 
2 . 98 
2 . 00 

1 1 84 1  
1 073 2OCT 866 0 763 . 1  2 . 4 1 OCT 

1. 1 4  NOV 7.1 8 9NOV 41  1 5 362 . 6  

960 . 5  
. 86 OEC 607 6 1 . 69 

3 . 03 
DEC 3086 2 7 1  . 9  

2 . 38 ANN 1 0 90 1 ANN 8 5 5 3  753 . 6  



AUG 
. .  

. 

 

SOLMET/ ERSATZ 

NEW YORK C I TY ( LA GUARD I A ) . , NY ASHEVI L LE ,  NC 

7294 
3 . 90 

3 . 59 

5 2 5 5 

4 . 54 

. 7 7 

3 . 7 9 4 . 44 

994 . 5 
9348 

MEAN DA I LY D I REtT NORMA L I N S O LAT I ON M EAN DA I LY D I RECT NORMA  I N S O LAT ION 

( ERSAT Z )  S TATION NO 3 8 1 2 

SOLMET/ E RSATZ 

BTU/ FT2-DAY 

( ERSATZ ) 

KWH/M2-DAY 
STATION NO 1 4732 

KJ/M2-DAY KJ /M2..,- DAY BTU/ F T 2- DAY KWH/M2-DAY 

2 . 0 3 J. AN . 1 1 4 0 3 1 004 . 8  3 . 1 7642 . 7  JAN F E B  1 2 7 7 0  1 1 2 5 .  2 3 . . 5 5  774 3  2 . 44 8 7 8 7 
1 0 1 0 4 890 . 3 2 . .  8 1  

F E B  
M A R  

MAR 1 40 2 1  1 2 35 . 4  
APR 1 585 0 1 396 . 6 4 . 40 

4 . 36 98 9 . 0 . 3 . 1 2APR 1 1 2 24 
MAY 1 2 72 1 

1 38 1. 7 MAY 1 568 1
JUN1 1 2 0 . 9  3 .. 5 3  

1 53 2 6 1 35 0 . 4  4 .• 2 63 . 56 J UN 1 282 6 1 1 30 . 2  v U L  1 4449 1 273 . 2 4 . 0 1 
v U L  1 29 1 2 1 1 3 7 ; 7  AUG 1 4 70 4 1 29 5 . 6 4 . 0 8 3 . 4 1 

S E P. i 2 88 4 1 1 3 5 . :3  3 . 58 3 . 0 0 
OCT 

1 2 26 7 1 08 0 . 9  AUG 
95 0 . 1  S E ?  1 0 '/8 3 

1 0 1 8 1  1 50 1 4 1 322 . 9 4 . 1 7897 .  1 2 . 83 OCT NOV 1 3566 1 1 95 . 4 3 . 77 592 . 4  1 . 8 7  NOV 6 7 2 3  D EC 1 1 1 2 5 98 0 .  3 3 . 09 
.ANN 1 390 3 1 22 5 . 0. 3 . 86 53 5 . 5  1 . 69 

895 . 8  2 . 82 
DEC 607 7 
ANN 1 0 16 6 

STAT I ON ·NO 93729 CAPE HAT T E RAS , NC ( SiJ LME T )  
STAT I ON NO 1 4768 ROCH E S T E R  , NY ( E RSATZ ) 

K J/M2-DAY BTU/FT2-DAY KWH/M2-DAY
Kv/M2- DAY 8TU / FT 2-DAY KWH/M2-DAY 

vAN 1 04 2 7  9 1 8 . 8  2 . 90 354 . 7  1 . , 1 2 J A N  402 5 F E B  1 2 42 6 1 094 . 9  3 . 45 463 . 0  1 . 4 6  F E'B · MAR 1 4 54 7 1 28 1  . 8 4 . 04 7 0 5 . 0  2 . 22 800 1 
1 1 3 7 3 1 0 0 2 . 1  3 . 1 6

MAR 
A P R  

1 599 . 0  5 . 04 A P R  1 8 1 4 '/ 
1 8668 1 644 . 9 5 . 1 9  MAY1 1 7 3 . 8  3 . 70 MAY 1 332.1 J UN 1 9066 1 68 0 . 0  5 . 30 1 3 26 . 0  4 .  1 8  JUN 1 50 4 9  

JU L  
4 . 88 J U L  1 7 568 1 548 . 0  1 358 . 0  4 . 28 1 54 1  2 
4 . 25 

AUG 1 6 35 5 1 44 1  . 11 227 . 4  3 . 87 AUG 1'393 0 S E P  1 52 94 1 347. 69 4 5 . 8  2 . 98 S E P  1 0 7 3 4  OCT 1 4 246 1 255 . 3 3 . 96 
NOV · 1 382 3 1 2 1 8 .  0 3 . 84 
DEC 1 1 1 2 7 980 . 4 3 . 09 

ANN 1 5 1 4 6 1 334 . 6  4 . 2 1 


752 . 2  2 . 37 
i. O SOCT 853 7 

NOV 376 8 33 2 . 0  

2 . 60 
DEC 276 7 243 . 8  
ANN 936 9 825 . 5  

STAT ION NO 1 47 7 1  

K J/M2-DAY 

v AN 4 6 1  9 
F E B  5 7 7 2  
MAR 783 3 
A P R  1 1 24 9 
MAY 1 30 0 6
JUN 1 442 9
JU L 

SY RACU S E  , N Y  ( E RSATZ ) 

BTU/ FT2-DAY KWH/M2-DAY 

407 . 0  1 .  2 8  
508 . 6  1 .  60 
690 . 2  2 .  1 8  
9 9 1  . 2  3 . 1 2  

1 1  46 . 0  S . 6 1  
1 27 1. 4  4 . 0 1  

4 . 20 

STAT I ON NO 1 38 8 1  

KJ/M2-DAY 

vAN 1 1  06 6 
F EB 1 23 9 8  
MAR 14 1 4 7 
A P R  1 605 8 
MAY 1 62 1  7 
J U N  1 639 8 
J U L  1 556 1 1 37 1  . 1 

CHA R LOT T·E , N C  

BTU/ FT 2-DAY 

975 . 1 
1 092 . 4 
1 246 . 5  
1 4 1 4 . 9 
1 428 . 9  
1 4 44 . 9  

( E RSATZ ) 

KWH/M2 DAY 

3 . 0 7 
3 . 44 
3 . 93 
4 . 46 
4 . 5 1 
4 . 56 
4 . 32 1 5 1 23 1 332 . 5  

AUG 1 365 8 1 203 . 5  AUG 1 596 7 1 40 6 .  9 
S E P  1 38 5 2  1 22 0 . 63 . 0 3 S E P  1 089 1 95 9 . 6  

OCT OCT 1 5 H i 2  1 338 . 6  756 . 0  2 . 38 858 0 1 20 2 . 2  

1 262 . 1 

1 .  0 7  NOV 1 364 4NOV 3866 340 , 6  
. 8 1  . D EC 1 1 28 7257 . 7  DEC 

ANN 
2 9 2 5 

2 . 60 ANN 1 432 3823 . 7  
36 


3 . 85 
4 . 22 
3 . 79 
3 . 1 4  
3 . 98 



MAY 1 66 9 0  

OCT 

F EB 9784 

3 . 63 

4 . 79 
4 . 58 

3 . 73 
4 . 0 3 

3 . 34 
4 . 0 3 

3 . 55 
3 . 98 

4 . 64 
4 . 7 5 
4 . 53 
4 . 5 5 

F E B  
MAR 
APR 

NOV 

1 5 j 6 4 
1 8 0 4 6  

F EB 1 0 72 5 
MAR 
A P R  1 5583 

6 7 7 . 9  
9 7 7 . 8  

1 59 0 . 1 5 . 0 1 
5 . 43 

6 . 0 0 
4 . 4 1 
3 . 7 0 
2 . 04 
1 . 83 
4 . 0 2 

MEAN D A I L Y  D I RECT  NORMA L I NSO LAT I ON MEAN D A I LY D I R E C T  NORMA L I N SO LAT I O N  

SO LMET/ ERSATZ S O LM E T / E R S A T Z  

STAT I ON N6 1 3 754 CH E R R Y  P O I N T , NC ( ER S A T Z ) 
B I SMARC K ,  N D  ( S O UIIET ) S TAT I ON NO 240 1 1  

KJ /M2- DAY BTU/ FT 2-DAY KWH/M2-DAY KJ/M2- DAY B TU/ FT 2-DAY KWH/M2-DAY 

JAN 1 1 339 999 . 1  3 . 1 5  JAN 8 9 7 0  790  . 4  2 . 49 
F EB 1 2 7 6 2  1 1  24 . 5  3 . 55 
MAR 1 53 9 4  1 356 .4 4 . 2 8 
A P R  1 62 3 6  1430  . 6  4 .  5 1  
MAY 1 9 742 1 73 9  . 5  5 . 4 8 
J U.N 2 1 98 9 1 937 . 5  6 .  1 1  
J U L  2532 7 2 23 1  . 7  7 . 04 
AUG 2337 2 2 05 9 . 4 6 . 49 
S E P  1 769 2 1 558 : 9  4 . 9 1 
OCT 1 44 0 1 1 268 . 9  4 . 0 0 
NOV 92 1 4 8 1  1 .  9 2 . 56 
DEC 7 4 7 3  6 58 . 5  2 . 08 
A N N  1 6 0 7 0 1 4 1 6 . 0  4 . 46 

FEB 1 3054 1 1 50 .  2 
MAR 1 47 9 7 1 30 3 . 8  4 .  1 1  

4 . 82 A P R  1 7 34 0 1 52 7 . 9  
MAY 1 72 5 9 1 52 0 . 8  
J U N  1 6495 1 453 . 4  
J U L  1 5 1 9 4 1 338 . 8  4 . 22 

1 268 . 2  4 . 0 0 A U G  1 4 39 3 
S E P  1 34 1  8 1 1 82 . 3  
O C T  1 45 1 5  1 279 . 0  

3 . 9 3.NOV 1 4 1 5 1 1 246 . 9  
DEC 1 2 0 1 0 1 0 58 . 2  
ANN 1 449 9 1 2 77 . 6  

S TAT I ON NO 1 37 2 3  GR EENSBORO , NC ( E R S AT Z )  S T A T I ON NO 1 49 1 4  F A RGO , N D  ( E RSAT Z )  

K J/M2- DAY BTU/ FT2 - DA Y  KWH/M 2-DAY KJ/M2-DAY BT U/ FT2-DAY KWH/M2-DAY 

3 . 1 8J AN 1 1 4 6 3 1 0 1 0 . 1  2 . 1 4 7 69 3JAN
F E B  1 2 7 7 0 1 1 25 . 2  3 . 08 1 1  0 9 7
MAR 1 L;3 2 1 1 26"1 . 9 

4 . 44 1 3 6 1  7 1 1 99 . 8  3 .  7.8 
A P R  1 598 1 1 40 8 . 1  1 33 6 . 2  4 . 2 1 

1 4 7 0 . 6  Mt,Y 
1 50 6 . 7  J U N  1 7 1 0 0 1 72 0 . 8  JUN 1 952 9 

J U L  1 63 1 .8 1 43 7 . 8  
AUG 1 636 6 1 44 2 . 1 

2 0 5 5 . 2  6 . 48 J U L  23.3 2 4 
A U G  2 1 59 6 1 99 2 . 9  

S E P  1 4 398 1 268 . 7  4 . 0 0 S E P  1 5862 1 39 7 . 7  
1 50 7  1 1 3 28 . 0  4 . 1 9  OCT 1 33 1  8 1 1 7 3 .  5 
1 3 54 9 1 1 9 3 , 9  3 . 76NOV 734 1 646 . 8  

DEC 1 1 4 1  1 1 00 5 . 5  3 . 1 7  DEC 657 2 579 . 1  
ANN 1 462 7 1 288 . 8  4 . 06 ANN 1 4455 1 27 3 . 7  

S T AT I ON NO 1 37 2 2  RA L E I GH/DU R HAM , N C  ( E R SATZ ) S TA T I ON NO 24 0 1 3  M I NOT , N D  ( E RSAT Z )  

BTU/FT 2-DAY KWH/M 2-DAYKJ/M2- DAY KJ/M2- DAY B T U / F T 2-DAY KWH/M2-DAY 

JAN 7 8 1 3 688 . 4  2 . 1 7  6 7 5 .  1 2 . 1 3 JAN 766 2
86 2 .  1 2 . 72 

1 3 42 4 
945 . 0  2 . 98 

1 1 8 2  .. 8 3 . 7 3 MAR 
A P R  
MAY 
JUN 
J U L  

1 1 9 1 8 
1 429 5 
1 5 24 5 
1 5 30 3 
1 4 34 1 

1 05 0 . 1  
1 2 59 . 6  
1 343 . 3  
1 348 . 4  
1 2 63 . 6 

3 . 3 1 
3 . 97 
4 .  2 4 
4 . 2 5 
3 . 98 

AUG 
S E P  
OCT 
NOV 
DEC 
ANN 

1 4 0 8 4  
1 2 22 0 
1 2 0 2 5 

966 5 
7 7 6 0  

1 2 04 6 

1 24 1  . 0  
1 0 76 . 8  
1 05 9  . 6  

8 5 1  . 6  
683 . 8  

1 0.6 1  . 4 

3 . 9 1 
3 . 39 
3 . 34 
2 . 68 
2 .  1 6  
3 . 35 

1 3 73 .  1 4 . 33 
1 678 . 5  5 . 29 MAY 1 9 04 9 

JUN 1 9988 1 76 1  . 2  
J U L  2375 5 2093 . 1  
AUG 2 2 1 8 8 1 955 . 1 
S E P  1 6482 1 452 . 3 4 . 58 
OCT 1 386 5 1 22 1  . 7 3 . 85 
NOV 8 0 1 3 7 0 6 . 1 
D E C  663 1 584 . 3 1 . 84 
ANN 1 480 9 1 30 4 . 9  

37 

5 . 5 5 
6 . 60 
6 . 1 6  

2 . 23 

4 . 1 1  
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3 . 39 

1 443 7 

5353 
937 . 7  

5458 

976 . 3  
3 . 93 
4 . 29 
4 . 47 4 . 53 

996 . 7  

393 . 3  

MEAN bAl L Y  D I RECT  NORMAL I NSO LAT I ON MEAN D A I  LY D I RECT NO RMA L I N SO LAT iON 

SO LMET/E RSATZ SOLMET/ERSATZ 

STAT i bN NO 1 4895 AKRON/CANTON , OH ( ERSATZ ) STAT I ON NO 1 48 2 1  CO LUMBUS , OH ( ER S ATZ ) 

KJ/M2- DAY BTU/ F T 2.-DAY KWH/M2- DAY KJ/M2-DAY 6TU/ FT2-0AY KWH/M2-DAY 

JAN 5 1 7 5 4 56 . 0  1 .44 JAN 552 6 486 . 9 1 . 54 
F E B  661 0 582 . 4  1 . 84 F E B  6933 6 1 0 . 9  1 · :93 
MAR 856.6 754 . 8  2 . 38 MAR 8258 727 . 6 2 . 29 
A P R  1 1 0 0 3 969 . 5  3 . 06 A P R  1 06 1 8 935 . 6  2 . 95 
"MAY 1 3 77 0 1 2 1 3 .  3 3 . 83 MAY 1 30 11 1 1 4 6 . 5  3 . 6 1 
J UN 1 5 1 7 3 1 33 7 . 0  4 . 22 J U N  1 443 6 1 2 72 . 0  4 . 0 1  
J U L  1 5 1 7 4 1 337 . 0  4 . 22 JU !- 1 434 1 1 263 . 6  3 . 98 
AUG 1 5 1 4 9 1 334 . 8  4 . 21 ..AUG 1 4445 1 2 72 . 8  4 . 0 1  

3 . 1 8  
S E P  1 2389 1 09 1  . 6  3 . 44 S E P  1 22 1  7 1 0 76 . 5  
OCT 1 1 0 5 0 97 3 . 7  3 . 0 7 OCT 1 1 45 9  1 009 . 7  
NOV 570 8 503 . 0  1 .  59 NOV 624 0 549 . 8  1 .  73 
DEC 4095 360 . 8  1 .  1 4  DEC 470 3 4 1 4 . 4  1 .  3 1  
A N N  1 0 34 2 9 1 1 . 3  2 . 87 ANN 1 0 1 99 898 . 7  2 . 83 

STAT I ON NO 938 1 4  C I NC I NNAT I ( CO V I NGTON , KY ) , OH ( ERSATZ ) S TA T I ON NO 9381 5 DAYTON , OH (ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ /M2- DAY BTU/ F i2-DAY KWH/M2-DAY 

J AN 6 1 8 6 54 5 . 1  1. 72 JAN 6453 588 . 6  1 .  7 9  
F E B  776 1 683 . 9  2 . 1 6  F E B  8 0 2 2 70 6 . 9  2 . 23 
MAR 8643 76 1 . 6  2 . 40 MAR 9 1 2 2 803 . 8  2 . 53 
A P R  1 0 82 4 953 . 7  3 . 0 1  A P R  1 1 42 0 1 00 6 . 3  3 . 1 7  
MAY 1 3 0 9 1  1 1 53 . 5  3 . 64 MA Y 1 4029 1 236 . 2 3 . 90 
JUN 1 4 54 0 1 2 8 1  . 2  4 . 04 JUN 1 5 53 0 1 368 . 4  4 . 3 1 

1 2 7 2  . i 4 . 0 1  
1 5 06 5 

J U L  
AUG 

J U L  1 5368 1 354 . 1 4 . 27 
AUG1 32 7 . 4  4 . 1 9  1 563 1 1 377 . 3  4 . 34 

S E P  1 240 6 1 093 . 1 3 . 45 S E P  129 1 8 1 1 38 . 3  3 . 59 

OCT 1 2 0 7 9 1 064 . 3 3 . 36 OCT 1 2 0 1 5 1 058 . 7  3 . 34 


6959 6 1 3 . 2  1 • .93' NOV 71 3 3 628 . 5  1 . 98 NOV 

1 0 642 
DEC 
A N N  

47 1 . 7  1. 49 DEC 530 8 467 . 7  1 .  4 7  
2 . 96 ANN 1 1 08 0  976 . 3  3 . 08 

STATI ON NO 1 4820 C L EVE LAN D ,  OH ( E RSAT Z )  STAT I ON N O  94830 TO LEDO , OH ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2..:DAY BT U/ FT2-DAY KWH/M2- DAY 

7636 
JAN 4295 378 . 4  1 . .  1 9  J A N  48 1  . a  1 . 52 

672 . 8  2 . 1 25 8 7 7  5 1 7 . 8  1 . 63 F E BF E B  
784 7MAR 69 1 . 4  2 . 1 8  MAR 905 2 797 . 6  2 . 5 1 

1 24 7 .  2 
A P R  1 1 08 0 3 . 08 A P R  1 1 55 0 1 0 1 7 . 7  3 . 2 1 

MAY1 4 1 5 4MAY 1 4657 1 29 1. 5 
JUN 1 544 0 1 36 0 . 5  JUN 1 57 3 T  1 386 . (  

4 . 1 5  
J U L  1 608 2 1 4 1 7 . 0  
AUG 1 492 4 1 3 1 5 . 0  

J U L  1 63 1  7 1 4 37 . 8  
i 362 . 1AUG 1 5458 

SEP 1 1 86 1  1 045 . 1 3 . 29 S E P  1 2 565 1 1 0 7 . 2  

5 1  0 . 4  
OCT 1 02 1  1 899 . 7  2 . 84 O C T  1 . 1 3 1  2 

1 .  6 1NOV 4880 430 . 0  1 . 5 NOV 5 79 3  
3324 292 . 9  . 92 DEC 4463 

956 . 1  
1 . 24 DEC 

ANN 1 0 020 882 . 9  2 . 78 ANN 1 0 85 1 

4 . 07 
4 . 37 

4 . 29 
3 . 49 
3 . 1 4  

3 . 0 1 
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A PR 

JUN 
. 

 t 

,. 

 

 

YO UNGSTOWN., OH 

5754 

3 . 55 

3395 . 94 

9356 

4 . 57 

OCT 

973 . 7  

590 7 

JAN 

APR 

: ocr  
NOV 

553 1 
80 62 

. 87 

2 . 52 
3 . 43 

. 73 

4 •. 2 9  

487 ·. 4 

1 345 ; 4  

592 . 7  
'444 . 3  

p o s . 2  

4 . 24 

1 . 8 7  

APR 

MEAN D A I LY D I R ECT NORM.A L I N SO LAT I ON MEAN D A I LY D I RECT NORMA L I N SO LAT I ON 

SOLMET/ERSATZ SOLM E T / E RSAT Z  

STAT i ON NO 1 48 5 2  ( ERSATZ ) : STAT I ON NO 94224 ASTOR I A ,  O R  ( ERSAT Z )  

KJ/M2-DAY B TU/ FT 2-DAY KWH/M2-.0AY- KJ/M2-DAY BTU / F T 2-DAY KWH/M2:-DAY 

1 .  2 1  JAN 3 1 3 4  276 . 1  434 9 383 . 2  
1 .  44·

JAN . 
458 . 350 7 . 0  1 . 60 F E B  520 1 

7 62 9 
F E B  
MAR 1 .  93 

3 .  2 1 
4 . 20 

2 . 1 2  MAR 6940 
9065 

61 1 . 5 672 . 2  
892 . 9 2 . :8 1  A P R

MAY 
798 . 8  .A P R  ·1 0 1  3 3· 

1 2364 1 089 . 4  1 1 26 . 4  MAY 1 2 783 JUN3 . 89 1 1 57 2  1 0 1 9 . 7  
1 33 0 .  7 

1 23 3 . 6  v U N  1 4 0 0 0 
1 275 . 1 4 . 0 2 J U L  1 5 1  0 2 
1 20 0 . 0  3 . 78 JU L 1 4·1 7 1  

AUG 1 36 1 9 1 2 27 . 5AUG 1 393 1 3 . 87 
975 . 6  3 . 08 S E P  1 2 0 0 7  1 058 . 0  3 . 34S E P  1 1 0 7 2 
882 . 1  2 . 78 OCT 7578 66 7 . 7 2 .  1 1  

1 . 34 OCT 1 00 1  1 
NOV 402 4 354 . 6 1 . 1 2  424 . 4  4 8 1  7NOV 

DEC DEC 2 6 1  9 230 . 8  299 . 1  
824 . 4  2 . 60 ANN 8648 762 .  0 2 .  40ANN 

STAT I ON NO 1 3967 OK LAHOMA C I TY ,  OK ( ER SATZ ) STA flON NO 24225 MED FORD , O R  ( SO LMET ) 

KJ /M2.:.DAY BTU/ F T 2-DAY KWH/M2-DAY KJ/M2-DAY BTU/H 2-DAY KWH/M2-DAY 

3 . 9 1 
4 . 22 

4 . 9 1 
4 . 98 

1 . 2,3 'JAN· 390 . 344 91 240 . 4  JAN 1 40 77 

5 . 74 

·F E  893 6  787 .4 
MAR 1 1 95 7  

2 . 4 8 
3 . 32 

1 338 . 3  F E B  1 5 1 8 8 
1 053 . .6MAR 1 6446 1 449 . 1  

1 620 7 1 428 . 1  A P R  1 7 67 9 1 557 . 8  
MAY 1 79 1  2 1 5 78 . 3  

4 . 50 
5 . 74MAY 2065 8 1 820 . 3  

JUN 2 444 1 2 1 53 . 6  6 . 79 
8 .  25 

JUN 2067 6 1 82 1  . 8  
2 1 87 8 1 92 7 . 8  6 .. 08 J U L  29689 26 1 5 . 8  J U L  

7 .• 242 1 1 7 9 1 866 . 2 5 . 88 AUG 7604 9 2295 . 3  
1 7 11 .2

AUG 
S E P  

NOV 

1 .507 . 8 4 75 S E P  2 0 0 7 1 1 7.68 . 5  5 .  58 
1 502 . 1  4 . 74 OCT ' 3 . 6 1 1 30 1 2  1 1 4 6 . 5  1 7 047 

t . 64 
L OO 

(  ERSAT Z )  

1 350 . 6 4 . 2 6  NOV 520 . 5  1 532 8 
1 3448 3 1 6 . 9 

1 36 1 . 2 
1 1 85 . 0  3 74 DEC 3596 
1 528 : 2  4 . 82 ANN 1 544B1 7 343 . DEC 

ANN 

STAT I ON NO 1 3968 TU LSA , OK ( ERSATZ) STATION NO 24284 NORTH BEND , OR 

· KWH/M2-DAY KWH/M2-DAY BTU / F T 2-DAY KJ/M2- D { BT(J)FT 2-DAY KJ/M2- DAY 

F E B  
3 . 29 1 . 54 J AN 1 1 83 1 1 0 !12 . 5  

1 1 57 • .1 3 . 65 
1 00 6 1  

7 1 0 . 4.F E B  1 3 1 3 2 
3 . 93 MAR1 246 . 3 886 . 5 2 . 7 9 MAR 1 4 1 4 4 
4 . 1 3 1 35411 1 1 93 .  21 30 9 . 6  

1 385 . 7 
A P R  1 4862

MAY 1 57 2 6 
 1 46 3  . 04 . 37 MAY 16604 

5 . 0 1 JUN 1·58 9 . 6 5 •. 0 11 587 . 6 1 804 0JUN 1 8 0 1  8 
J U L  1 963 9 
AUG 

1 73 0 . 5 . 5 . 46 J U L  2 1  3 5 Q  .1 88 1  . 2 5 ; 93 
AUG 1 67 5 .  1 ,  1 70 7 . 0 5 . 38 5 . 28.1 9 0 1  1 1 937 3 

1 5277 SEP 


D EC. 


967 . 8  
4 . 24 1 5269 

1 098 3
S E P  1 34 6 .  i 
OCT 1 5 1 7 7 1 337 . 3  4 . 22 
NOV 1 30 7 9 1 1 52 : 4  3 . 63 6_7.2 &  

504.2
1 254.31 332 ; 5  

3 . 07 DEC 1 1 0 5 1 
ANN 1 5 1 2 2 4 . 20 ANN 3 . 48 .  

2 . 24 

3 . 76 
4 . 6 1 

3 . 05 

1 . 40 



JUN 

NOV 

' 40 

 

 

. 79 
5 4 1 5 
7 7 3 2  

3 . 7 9 

2 4 7 7  
3 . 33 

9 7 3 . 5  

3 . 47 
7 . 49 3 . 99 

4 . 35 

4 . 9 1 

4 . 74 

1 69 0 8 

. 73 

MEAN D A I  L Y  D I R E C T  NORMA L I NS O LA T ! ON MEAN D A I LY D I  R ECT NORMAL I N S O LA T I ON 

S O LM E T  / .E R S A T Z  S O L M E T / E R S A T Z  

S TA T I ON NO 24229 P O RT LAN D ,  OR ( ER S ATZ  ) S T A T I ON NO 4 0 3 0 9  KO RbR I S LA N D  , P C  ( E R S AT Z )  

KJ /M2- D A Y  B T U/ FT2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ F T 2- D A Y  KWH/M2- DAY 

JAN 1 3 298 1 1 7 1  . 7  3 . 6 9 J A N  2842 2 5 0  . 4  
47 7 . 1  1 . 5 0  F E B  1 3 3 1  5 1 1 73 . 2  3 . 7 0 F E B  
68 1 . 3 2 . 1 5  MAR 1 1 4 3 5  1 0 0 7 . 6  3 . 1 8MAR 

A P R  1 03 8 2 9 1 4 .  8 2 . 88 A P R  1 1 8 6 7 1 04 5 . 6  3 . 3 0 

MAY 1 39 5 1  1 2 2 9 . 3 3 . 88 MAY 1 0 8 9 5  9 6 0 . 0  3 . 03 

J U N  1 49 8 4 1 32 0 . 3 4 . 1 6  J U N  9 6 6 2  85 i . 4 2 . 68 •  


J U L  2 1 2 2 7 1 87 0 . 4  5 . 90 J U L  1 0 0 3 4  ·884 . 1  2 . 79 

AUG 1 78 7 2  1 574 ; 8  4 . 96 A UG 1 1 1 5 4 982 . 8  3 . 1 0  


S E P  1 09 9 0 968  . 4  3 . 05 S E P  1 366 0 1 20 3 . 6  
O C T  7 6 1 8 6 7 1 . 3  2 . 12 O C T  . 1 30 5 5  1 1 5 0 . 3  3 . 63 

NOV 3 92.2 345 . 6  1 . 0 9 N O V  1 4 5 1  0 1 2 78 . 5  4 . 0 3 

D EC 2 1 8 . 3  . 69 D E C  1 35 7 4 1 1 96 ;  1 3 . 7 7 
A N N  1 0 2 0 4  8 99 . 1  2 . 83 A N N  1 1 9 7 5 1 0 5 5  . .  2 

S T A T I ON NO 2 4 2 3 0  R E DMON D , O R  ( ER S AT Z )  ( E R S AT Z )  KWAJA L E I N  I S LA N D , P CS TA T I ON N O  4 0 6 0 4  

KJ/M2- D A Y  BTU/ F T 2-DAY KWH/M2-DAY KJ/M2- DAY BTU/ FT2-DAY K iH/M2- D A Y  

J A N  8 2 2 7  724 . 9  2 . 2 9 J A N  1 8 3 6 0  1 6 1 7 . 8  5 . 1 0  
3 . 0 7 F E B  1 8 1 2 7 1 59 7 . 2  5 . 04 1 1 04 8F E B  

M A R  1 4 0 3 8  1 2 36 . 9  3 . 90 MA R 1 50 6 5  1 3 2 7 .4 4 . 1 9  
A P R  1 84 1  0 1 62 2 . 2  5 .  1 1  A P R  1 25 7 1  1 1 0 7 . 7  3 . 49 
MAY 2 2 6 6 3 1 995 . 9  6 . 30 MAY 1 1 90 6 i 0 49 . 1  3 . 3 1 
J U N  2 5 8 5 2  2 2 7 7 . 9  7 . 1 8  J U N  12 1 8 0 1 0 73 . 2  3 . 38 
J U L  3 0 7 9 9  2 7 1 3 . 8  8 . 56 J U L  1 24 7 8  1 0 9 9 . 5  
A U G  2697 9 2 3 7 7  . 2  AUG 1 43 5 4 1 2 64 . 8  
S E P  2 1 66 5  1 90 9 .  0 6 . 0 2 S E P  1 289 7 1 1 3 6 . 4  3 . 58 

O C T  1 5 1 3 5 1 3 3 3 . 6  4 . 20 OCT 13795 1 2 1 5 . 5  3 . 83 

NOV 9 3 1 8 8 2 1 . 0  2 . 59 NOV 1 5 6 4 3  1 3 78  . 4  
D E C  7 6 7 3  6 7 6 . 1 2 . 1 3  D E C  1 7 1 4 0 1 5 1 0 . 3  4 . 76 

A N N  1 45 3 1  1 28 0 . 4  4 . 04 A N N  1 76 8 8  1 558 . 6  

S TA T I ON NO 24232 S A LEM , OR ( ER SA T Z )  STATI ON N O  4 1 6 0 6  W A K E  I S L AND , W K  ( E RSA T Z )  

KJ/M2- D A Y  BTU/ FT 2-D A Y  KWH/M2-DAY KJ/M2-, DAY 8 T U / F T 2 - D A Y  KWH/M2-DAY 

JAN 3 1 2 5 2 7 5 . 4  . 8 7 vAN 1 74 5 5 1 538 . 0  4 . 85 
F E B  5 7 7 8  5 0 9 . 1  1 .  6 1  F E B  1 763 5 1 55 3 . 9  4 . 90 
M A R  8 3 6 1 736 . 7  2 . 32 M A R  1 7 0 6 9  1 50 4 . 0  
A P R  1 1 2 1  1 9 8 7 . 8  3 .  1 1  A P R  1 66 9 2  1 4 7 0 . 8  4 . 64 
MAY 1 4 9 9 7  1 3 2 1  . 4  4 . 1 7  M A Y  1 8 2 0 9 1 60 4 . 5  5 . 0 6 
J U N  1 6 1 9 4 1 42 6 . 9  4 . 50 J U N  1 84 5 0  1 62 5 . 7  5 . 1 3  
J U L  2 3 2 7 8 2 0 5 1 . 1 6 . 47 J U L  1 7 0 3 8  1 50 1 . 3  4 . 7 3 
A U G  1 984 5 1 74 8 . 6  5 . 5 1 AUG 1 740 3 1 53 3 . 4  4 . 83 

4 . 20 
2 . 38 
1 . 2 0  

3 . 1 0  

4 ·. 44 S E P  1 5 1 2 1  1 332 . 4  . S E P 1 59 6 5  1 40 6 . 7  
1 48 9 . 8  8 5 6 3 754 . 5  4 . 70 OCT O C T

. NOV NOV  5 . 3 7 4 3 0 7 3 7 9 . 5  1 93 4 6  l 70 4 . 7  
5 . 1 42 6 1 7 2 3 0 . 6  1 8 5 1 7 1 63 1  . 6  D E C  D E C  

1 1 1 5 1 9 8 2 . 6  4 ; 88 A N N  A N N  1 7 5 5 6  1 54 6 . 9  



3 . 45 

3 . 44 

1 . 95 

3524 
4 9 9 . 4  

690 . 5  

4 . 5 7  1 1 9 1. 1 
3 . .  74 

9435 

KJ/M2-DAY 

1. 58 

935 . 3  
3 . 37 

M Ej  DA I LY D I RECT NORMA L I NSOLAT I ON MEAN D A I LY D I RECT NORMAL I NSO LAT I ON 

S O LM E T / E RSATZ S O LMET/ERSATZ 

STAT I ON NO 1 4737 A L LENTOWN , P A  ( E RSAT Z )  STA T I ON N O  1 37 39 P H I  LAD E L PH I A  , PA ( ERSAT Z )  

Kv/M2- DAY 6TU/ FT2-DAY KWH/M2-' DAY Kv/M.2-DAY El'TU/ FT2-DAY KWHJM2- DAV 

vAN 7 50 9 661  . 6 2 . .  0 9  JAN 8072 7 1 1. 3  2 . 24 
F E B  9 1  1 7 80 3 . 3  2 . 53 F E B  96 1 8 847 ; 5  2 . 67 
MAR 1 0 50 8 9 25 . 9  2 . 92 MAR 3 ,'07 1 1 04 3 9 7 3 . 0  

1 2434 
3 . 8 1 

A P R  1 1 97 8 1 05 5 . 4 3 . .  3 3  A P R  1 095 . 6  
MAY 1 33 3 0 1 1 74 . 6 3 . 70 MAY 1 37 1 9 1 20 8 . 8  
J U N  1 42 5 2 1 2 55 . 8 3 . 96 vUN 1 4 7 7 2  1 30 1 . 6 4 .  1 0  

4 . 05 
4 . .  04 

3 . 26 
2 .  33 

J U L  1 475 3 1 29 9 . g  4. . 1 0 v U L  1 458 B 1 28 5 . 4  
1 252 . 0  1 2B 2 .  9AUG 3 . 95 1 42 0 9  AUG 1 4 560 

SEP 1 1 7 5 1 1 03 5 . 4 3 . 26 S E P  1 238 1 1 090 . g
OCT 1 1 2 3 2 989 . 7  3 . 1 2 OCT 1 1  7 3 2  1 033 . a·:. 
NOV 7 27 0 640 .. 6 2 . 02 NOV 8396 7 39 . B  . 

7036 6 20 . 0  
3 . 2 1 

DEC 6 1 4 6 54 1 . 5  1 . 7 1 DEC 
ANN 1 1 0 1 6 970 . 7  3 . 06 ANN 1 1 53 9  1 0 1 6 . 7  

STATION NO 1 4860 E R I E ,  PA ( ERSATZ ) STAT I ON NO 94823 P I TT S BU RGH , P A  ( ER S AT Z ) 

Kv/M2- DAY BTU/ FT2-DAY KWH/M2-DAY Kv/M2-DAY BTU/ FT 2-DAY KWHJM2-DAY 

J AN 
F E B  566 B 

3 1 0 . 5  

7 2 1  . 3  

. 98 vAN 4 9 1 5 433 . 1 1 . 37 
1 .  57 F E B  6 1 5 2  54 2 . 1  1. 7 1  

884 . 0  
2 . 27 MARMAR 2 .  1 8 

2 . 7 9  
3 . 48 

8 1 86 7837 
A P R  1 1 45 1 1 0 0 9 . 0  3 . 1 8  A P R  1 00 3 3  

1 253 2MAY . 1 37 7 2 1 2 1 3 . 5  3 . 83 MAY
JUN 4 . 35 

1 1 04 . 2 
JUN 1 366 4 1 204 .. 0 1 38 1  . 3  1 56 t6 3 . 80 
J U L  1 35 1 8  1 450 . 2J U L  1 645B 3 . 76 

3 . 23 
2 . 98 

AUG 1 4 733 1 29B . 2  4 . 0 9 AUG 1 34 7 7  1 1 87 . 5  
SEP 1 1 28 2 994 . 1 3 . 1 3  S E P  1 1 629 1 0 24 . 7  

8 3 1  . 4  2 . 62 OCT 1 0 729 945 . 4  
389 9 

OCT 
NOV 343 . 6  1 . 08 NOV 5699 502 . 2  1 . sa 
DEC 253 2 223 . 1  . 7 0 DEC 377 9 333 . 0  1 . 05 
ANN 9 7 3 9  858 . 1  2 .  "/ 1  ANN 9 5 1  4 838 . 3  2 . 64 

STAT I ON NO 1 47 5 1  HARR I S BURG , PA ( ERSAT Z )  STAT I ON N O  1 4777 W I  LKES-BA R R E/ SCRANTON , PA ( E RSATZ ) 

BTU/ FT 2-DAY KWH/M2-DAY KJ/M2-DA'\' BTU/ FT 2-DAY KWH/M2-DAY 

2 . 0 9  
JAN 7653 674 . 3  2 . 1 3  JAN 5 7 0 5  502 . 7  
FEB 941 7 
MAR 1 06 1 5 
APR 1 2 1 3 4 

8 29 . 8 

1 06 9 . 2 
MAY 1 368 3 1 20 5 . 7  

2 . 62 F E B  7 53 3  66 3 . 8 
2 . 95 MAR 889 2 783 . 5  2 . 47 

3 . 80 
A P R  
MAY 

1 09 3 4  963 . 4  
1 2640 1 1 1 3 . 8  

3 . 04 
3 . 5 1 

v U N  1 4 78 0 1 30 2 . 3  4 .  1 1 J UN 1 3 923 1 226 . 8  3 . 87 
.J U L  1 4867 1 3 1 0 . 0  4 .  1 3 J U L  1 448 0 1 27 5  . 9  4 . 02 
AUG 1 429 0 1 259 . 1 3 . 97 AUG' 1 3584 1 1 96 . 9  3 . 77 
S E P  . 1 22 1  3 1 07 6 .  1 3 . 39 S E P  1 1 074 97 5 . 8  3 . 08 
OCT 1 1 357 1 000 . 7  3 . 1 5 OCT 1 0 1 9 2 898 . 1  2 . 83 
NOV 7 49 1 660 . 1  2 . 08 NOV 544.3 479 . 6 1 .  5 1  
D E C  6496 5 7 2 . 4  1 . 80 DEC 434 7 383 . 0  1 . 2 1  
ANN 1 1 25 9 9 92 .  1 3 . 1 3  ANN 9 9 0 0  87 3 .  1 2 . 75 
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4 . 53 

4 . 35 

3 . 95 

3 . 49 

4 . 09 

3 . 97 

1 068 . 3  

934 . 4  
3 . 39 

4 .4 6  
5 . 94 

3 . 45 . 

M EAN D A I  LY D I RECT NORMA L I N SO LATI ON MEt.N DA I LY D I  RECT NORMA L I NSOLATI ON 

SOlMET/ERSATZ SO LMET/ERSAiZ 

STAT I ON NO 1 1 64 1  SAN JUAN", P R  ( ER SATZ ) STAT I ON ·No 1 3883 CO LUMB I A ,  S C  ( ERSA T Z )  

KJ/M2- DAY BTU/ FT2-0A Y KIIIH/M2-DAY K J/M2-DAY BTU/FT 2-DAY KWH/M2 DAY 

JAN 1 1 596 1 0 2 1  . a  
4 . .5 6  

1 435. 3 JAN  1 62 89 3 . 22 
F E B  1 29 6 6  1 1 44 . 2 . 1 44'5 . 7 3 . 6 1 FEB  1 640 7 

4 . 50 1 459 11 428 . 5  MAR 1 28 5 . 7  4 .  0 5  
1 48 6 . 5  4 . 6 9  
1 46 9 . 7  4 . 70 

MAR  1 62 1 2 

3 . 79 
1 68 7 01 3 76 . 3  A P RA P R  1 564 2 

MAY 1 690 71. 20 1  . 3MAY  1 363 4 
JUN  1 4247 1 25 5 . 4  3 . 96 · J UN 1 687 2 1 48 6 . 7  4 . 69 
J U L  1 620 0 1 427 . 4  4 . 50 J U L  1558 9 1 373 . 6 4 . 33 

AUG  1 6669 1 468 . 8  4 . 63 AUG 1 58 7 4 1 398 . 7  4 . 4 1 

S E P  1 44 0 2  1 269 . 0  4 . 00 S E P  1 420 6 1 25 1  • 7 
OCT 1 5498 1 36 5 . 6  4 . 3 1 ocr 1 548 8 1 364 . 7  4 . 30 
NOV  1 6639 1 466 . 1 4 . 62 NOV 1 45.1 3 1 2 78 . 8  4 . 03 
D EC 1 58 1  5 1,393 . 5 4 . 39 DEC 1 2297 1 083 . 5  3 . 42 
ANN  1 56 6 1 377  . 8  4 . .  3 4  ANN 1 4 82 1 1 30 5 . 9  4 . 1 2  

STATI ON NO 1 4765 P ROV I DENCE , R I  ( ERSATZ ) S TA T I ON NO 3870 GR EENV I L LE/S P A RTANBURG , S C  ( ERSATZ )  

KJ/M2- DAY BTU/FT2-DAY KIIIHfM2-DAY Kv/M2-DAY BTU/ FT2-0AY KWH/M2-DAY 

JAN 832 7 733 . 7  2 . 3 1 J.AN 1 11 0 6 978 . 6  3 . 09 

3 . 96 
F E B  9698 854 . 5  2 . .  69 F E B  1258 0 1 1 08 . 5  
MAR 1 0 742 946 . 5  2 . 98 ;  . MAR 1 42 5 0 1 255 . 6 

3 . 5 1 

4 . 32 

A ? R  1 26 35 1 1 1 3 . 3  A P R  1 6 1 2 4 1 4'2 0 . 8  4 . 48 
1 .4 7 1  7 1 29 6 . 8  MAYMAY 1 608 4 14.1 7 . 2  . 4 . 47 

1 6247 1 43 1  . 6  4 . 5 11 556 3 1 37 1  . 3  JUN JUN .J U L  1 4 294 1 259 . 5  1 53 33 135 1 . 1  4 . 26 J U L  
3 . 92 AUG 159 0 7 1 401. 6 4 . 42 
3 . 37 

1 24 3 . 7  AUG 1 4 1  1 5 
SEP 1 2 1 2 4 
OCT 1 1 87 6 1 046.4 

S E P  1 373 0 1 20 9 . 8  3 . 8 1 
3 . 30 OCT 1 5405 1 35 7 . 4  4 . 28 

NOV 7552 665 . 4  2 . 10 NOV 14086 1 24 1 . 2 3 . 9 1 
DEC 6852 603 . 8  1 . 90 . DEC 1 1 1 95 986 . 4  3 . n 
ANN 1 1 55 1  · 101 1 . a  3 .  2 1  ANN 1 4343 1 26 3 . 8  3 . 98 

S TAT I ON NO 1 38 8 0  CHAR LES TON , SC ( SO LMET  ) STAT ION NO 1 4936 HURON  , SO (ERSATZ ) 

Ku/M2-DAY BTU/ FT2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT2-DAY KIIIH/M2-DAY 

2 . 95- JAN 909 8 80 1 . 7 2 . 53 
F E B  1 1 53 4  1 0 1 6 . 3  3 . 20 1 0 75 . 5  

JAN 1 06 0 4 
F E B  1 22 0 6  

1 20 8 .  1MAR 1 37 1  1 3 . 8 1 MAR 1 353 0 1 1 92 . 2 3 . 76 
.4 . 54 A P R  1 6354 1 44 1  . 0  A P R  1 629 8 1 436 .  1 4 . 53 

4 . 1 4  
MAY 1 60 4 2  1 4 1 3 . 5  MAY 1 88 79 1 66 3 . 5  5 . 24 
JUN 1 488 6 1 3 1 1  . 7  JU N  2 1 36 8  1 882 . 8  
J U L  1 4 762 1 30 0 . 7  4 . 1 0  J U L  24244 2 1 36 . 2  6 . 73 
AUG 1 33 1  2 1 1 7 3 .  0 3 . 70 AUG 2257 8 1 989 . 4  6 . 2 7 

S E P  1 7 8 0 8  1 569 .  1 4 . 95 
OCT 1 543 9 1 36 0 . 4 4 . 29 3 . 92 

S E P  1 24 1  4 1093 . 8  
OCT 1 4 1 2 6 1 244 . 7  
NOV 1 384 3 1.2 1 9 . 8  3 . 85 NOV 1 0 3 0 6  90.8 . 1  2 . 86 
D EC '1 1 1 .9 6  986 . 5  3 .  1 1  D EC 779 2 686 . 6 2 . 1 6 
ANN 1 36 4 1 20 0 . 5  3 . 78 ANN 1 5 76 4 1 389 . 0  4 . 38 
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I 

1 578 0 
1 80 5 1  

2640 0 

1 2 0 0 4 

922 . 9  
1 1 44 . 2  

1 590 . 5  
1 840 , 0  

4 . 38 
s .  0 1  
5 . 80 

6 . .89 
5 . 48 

4 . B9 

1 20 8 . 8  
1 4 1 0 . 4 

1 7 1 9 . 5  

2 1 75 . 8  
1 836 . 6  

4 . 9.5 ·· 5 ; 42 · 

5 . 79 

4 95 

2 . 93 

3 . 96 

3 . 08 

4 . 48 

MAY 
JUN 
J U L  
AUG 

NOV 
D EC 

985 1 
1 1 1 24 

1 5390 
1 582 7 

KJ/M2- DAY 

737 . 6  

954 . 1 

1 2 1 2 . 1  

2 . 33 
2 . 66 

3 . 69 

3 . 76 

2 . 26 

1 247 . 8  
1 35 6 . 1  
1 394 . 6  
1 3 1 2 . 8 
1 35 5 . 3. 
1 1 70 . 2  
1 24 6 . 8  

866 . 1  

1 1 49 . 6  

1 575 . 8  
1 59 3 . 3  

1 38 0 . 2  
1 070 . 0  

2 . 73 
3 . 23 

4 . 7 1 

4 . 97 

4 . 35 

MEAN D A I  LY D IRECT NORMAL I NSO LAT I ON MEAN D A I LY D I RECT NORMAL I NS O L A T I O N  

SOLMET/E RSATZ SO LMET /ERSATZ · 

STATION NO 24025 P I E RRE, SO ( ERSATZ ) STATtON NO 1 8.82 CHAT TANOOGA , T N  ( ERSAT Z )  

KJ/M2-DAY BTU/FT2-DAY KWH/M2 DAY KJ/M2-bAY BTU/ FT2-0AY KWH/M2-DAY 

844 . 8  
1 ·047 4 837 1.JAN 2 . 9 1 J AN 

1 390 . 4  
958 BF E B  

MAR 
3 .. 6 1  F E B1 2986 

1 1 7 0 . 2 
3 . 0 1 1 082 8MAR 

3 . 94 2088 2 
APR 
MAY 

APR 1 32 8 1  

2 0 5 6 . 8  6 . 48 
.1 4 1 65 . 1 248 . 1  

1 30 5 . 1  4 . 1 1vUN 
J U L  
AUG 

2334 3 .

2480 7 

1 4B 1  2 

1 29 8 . 0  
3 . 82 
4 . 09 

2326 . 2  7 . 33 1 3756 

.SEP  
2 1 85 . 8  1 47 3 1  

4 . 8 1 
1 08 7 . 0  3 . 43 1 233 6S E P  1 9 73 4 1738 . 8  

3 . 00 
OCT  1 35 2 3 1 1 9 1 . 6 O C T  1 730 1 1 524 . 5  

NOV 
DEC 9 1 3 6  

1 080 8 952 . 3  1 057 . 7  3 . 33 

3 ; 34ANN 
8 1 2 5 7 1 5 . 9  8 05 . 0  2 . 54 

1 20 3 7 1 060 . 6  ANN 1 7602 1 55 1 . 0  

STATION NO 24090 R A P I D  C I TY ,  SO ( E R SATZ ) STAT I ON NO 13891 KNOXV I L L E , TN ( E R SATZ ) 

KJ/M2MDAY BTU/ FT2 DAY KWH/M2-DAY ' KJ/M2-DAY BTU/ FT2-DAY KWH/M2-0AY 

JAN 1 08 1 1 952 . 6  3 . 00 JAN 8459 745 . 4  2 . 35 
868 . 0  2 .-74. F E BFEB 1 3 7 1  9 3 . 8 1 

1 4 1 6 1 1 569 . 6  
3 . 09 
3 . 93 
4 . 28 

980 . 2. ·MAR 
A P R
MAY 

MAR 4 . 45 

6 . 22 
! . 1 1  

1 6007 
A P R  1 78 1  3 

1 972 . 2  
MAY '1 95 1 4  
JUN 22382 

1 48 9 9  
4 . 40 
4 ,  'i 4  

JUN 
J U LJUL 25606 2256 . 2  

4 . 27 AUG 1 538 1AUG 24693 6 , 86 

5 . 06 1 60 5 . 4  
3 . 69 

- 3 . 93 
S E P  1 328 1S E P  20844 

OCT 1 82 2 0 
953 . 4  

OCT 1 4 1 5 0  
3 . 0 1 NOV 1 3 1 7  1 1 1 60 . 5  3 . 66 NOV 1 082 0 

'D EC 1 0 573 93 1 . 6  2 . 94 D EC 8 1 5 1 7 1 8 . 2  2 . 26 
ANN 1 7802 1 568 . 6  ANN 1 2.63 6  1 1 1 3 . 4  3 . 5 1 

STAT I ON NO 1 4944 S I OUX F A L LS , S O  ( ER SAT Z  S TA T I ON NO 1 3893 MEMPH I S ,  TN _ (  ERSATZ ) 

BTU/ FT2-DAY KWH/M2-DAY KJ /M2-DAY BTU/FT2-DAY KWHJM2-DAY 

1 02 6 . 1  3 . 63 
JAN 982 9 
F E B  11 645 

JAN 1 0534 928 . 2  
F E B  1 3049 1 1 49 . 8  

1 336 . 6  4 . 56 
MAR 1 304 7 
A P R  1 5 1 69 

M A R  1 4 24 0 1 254 . 7  
A P R  1 6 398 1 444 . 9  
MAY 1 9243 1 69 5 . 6  5 . 35 MAY 1 6965 1 494 . 9  
JUN 2 1 457 1 890 : 7  5 . 9 6  JUN 1 8493 1 629 . 5  
J U L  2349 0 2069 . 8  6 . 53 JU L 1 7 88 4 
AUG 2 1 67 4 1 909 . 8  6 . 02 AUG 

1 3C 9  . 0  
1 80 8 2 

S E P 1 7552 1 546 . 6  4 . 88 S E P  1 48 5 6  

OCT 1 57 2 2 1 38 5 . 3  4 . 37 OCT 1 566 4 


855 . 7  2 . 49 
NOV 1 :2 1 4 3 
DEC 9 7 1  1 

NOV 1 1 0 7 5  975 . 9  
D EC 8977 79 1 . o  2 .  70 

ANN 1 447 1 1 27 5 . 1 4 . 02 ANN 1 6 1 35 1 42 1 . 7. 

43 

3 . 62 
4 . 2 1 

5 . 1 4  

5 . 02 
4 . 1 3  

3 . 37 



225Jl
_ 2041! 7 

NASHVI L L ,  TN ( SO LMET ) 

M A R  

MAY 

AUG 

OCT 
NOV 

ANN 

KJ/M2 DAY BTU/ FT2-DAY 

1 42 2 0  

1 72 7 7  
1 660 1 
1 660 1 
1 363 2 

1 43 1  . 3  
1 522 . 3  

1 20 1. 2 
1 225 . 9  

3 . 1 5  
3 . 95 

F E B  

OCT 
NOV 
DEC 

1 G 1 5 4 
1'-1068 
1 93 0 6  

1 9798 
1 9 7 6  

2 2 2 4 6  
20 69 5 
1 7584 

F E B 
MAR 

MAY 

NOV 
DEC 
ANN 

K J/M2- DAY 

2 1 1 1 2 
2225 4 

2429 3 
26337 

2503 8 
228p6 

1 705 . 3  

1 823 . 5  

1 860 .. 3 

2 1 67 . 2  
6 . 75 
7 . 32 

6 . 28 

5 . 3 1 
6 . 35 

MEAN D A I LY D I R ECT NORMAL INSO LATI ON 

( ERSATZ ) 

3 . 87 

4 . 25 

5 . 34 
4 . 53 

4 . 38 

MAR 

MAY 

AUG 

1 393 5 

KJ/M2- DAY 

1 1 39 2 

1 365 4 
1 4858 
1 6648 

2272 1 
2 1 1 16 
1 7 1 2 6 

1 1 356 
1 60 1 8 

S TA T I ON NO 1 2924 

FEB 

A P R  

AlJG 

OCT 
.NOV 
D EC 
ANN 

1 93 5 9  

1 22 7 . 9  

BTU/ FT2-DAY 

3 . 5 0 
3 . 79 

5 . 87 
4 . 76 

BTU/FT2-DAY 

1 8 1 2 . 4 
1 524 .. 5 

4 . 39 

p i"RECT NORMA L I N S O LA TI ON MEAN DA HY • 

S O LMET/ERSATZ S O LM ET/ ERSATZ 

ST T I ON NO 1 3958· A UST I N ,  TX1 3897 STA T I ON NO 

KWHjM2-pAY J M -D Y TU/ FT2-DAY KWH/M2-DAY 

2 . ·3,1 3 . 43 . 1 08 8 . 9  7 3 1  . 6  ' 1  23 5 8JAN 830 3 JAN 

4 . 0 5 1 45 88 
2 . 83 897 . 8  FEB .  

APR 

F E B  1 0 1 8 9 

A P R  

JiJN 

999 . 4  1 1 3.4 2 

4 . 5 1 

1 2'85 ; 4  
1 20 1  • 1 3 . 79 

1 6244 
1 25 3 . 0  1 363 1. 

5 . 2 1' 
1. 5287 . 1 347 . 0  

1 462 . 8  
4 . 80 1 652 . 21 87 5 1  JUN

J U L  1 826 .• 7 5,. 7 6  4 . 6 1  2073 1J U L  

SEPSEP 
4 . 6 1 1 695 . 1 1 46 2 . 8  1 923 8 

4 . 6 1 1 39 1  3 
3 . 79 1 62.99 1 43 6 .  2 '  

896 . 6  
3 . 87 O C.T 1 658 5 1 46 1  . 4  

4 . 07 
D E C  

2 . 83 NOV 1464 0 1 290 . 0  1 0 1 7 5 
3 . 63 7898 695 . 9  2 . 1 9  DEC 1 3054 1 1 .50 . 2  

( SO LMET ) 

1 304 6 1 1 49 . .  5 3 . 62 ANN 1 5 77 1 1 389 . 6  

NO 1 3962 A B I LEN E ,  T X  ( ERSA T Z )  STAT I ON NO 1 29 1 9 BROWNSV I L L E , TXS T A T ION 

KWH/M2-DAY KJ/M2-DAY BTU/ FT2-DA Y KWHjM2-DAY 

1 93 5.3 

1 2 6 1  3 
3 . 1 61 42 3 . 4  4 .49 1 00 3  . 8  

.1 1 1 1  . 4 
1 203 . 1 

JANJAN 

MAR 
1 50 3 . 9  4 ; 74 F E B  

4 . 1 3  
5 . 36 .1 70 1  . 1  MAR 

1 744 '. 5 
5 . 38 1 30 9 . 2  A P RA P R  

4 . 62 5 . 50 ' 1 466 . 9  
1 763 . 1 

MAY
JUN

MAY 
5 . 56 1 936 . 4  6 . 1 0  20{)0 9JUN · 
6 . 3 1 6 . 1 8  2002 . 0  1 96 0 . 2  J U LJ U L  

1 549 . 4  
5 . 75 1 86 0  . 6  AUGAUG 

S E P  
4 . 66 1 678 4 

4 . 88 
1 79 1 6  

1 50 9 . 0  
1 478 . 9  

SEP 
4 . 98 1 57 8 . 7  OCT 

1 50 5 . 4  4 . 75 NOV 1 368 4 1 20 5 . 8  ·3 . 80 
1 000 .. 6

1 708 5 
3 . 1 5  

ANN 
1 6 1 0 2 1 4 1 8 . 8  4 . 47 DEC 
1 878 4 1 65 5 . 1 5 . 22 1 4 1 1 . 4 4 . 45 ANN 

CO R P US CHR I ST I ,  T X  ( ER S A TZ ) STAT I O N  NO 23047 AMAR I L LO , TX ( ERSATZ ) 

KWH/M2- DAY BTU/ FT2-DAY KWH/M2-DAY KJ/!V12- D'AY 

5 . 58 uAN i 1 37 0 1 0 0 1  . 9 3 . 1 61 76 9 .  1 2 0 0 7 7JAN 

1 96 0  . 9  MAR. 
3 . 63 5 . 86 

6 . 1 8  
1 3 065 1 1 5 1 . 2 

3 . 74 
2459 5A P R  

1 346 1 1 1 86 . 1 

2 1 40 . 6  
1 1 68 . 1 3 . 68 6 . 83 1 3 257 
1 358 . 9  ' 4 . 28 

JUN 
1 5422 

7 .  1 1  

M A Y
J UN 
J U L  2258 3 

1 70 5 . 8  5 . 38 
2560 3 

2320 . 7  
2256 . 0  6 . 27 1 98 9  . 9  J U L  

5 . 7 1 
S E P  

6 . 96 2 056 9 
1 730 2 

2206 . 2  AUG 

1 5 Hi . 3 
4 . 8 1  
4 . 7 9  0 

6 . 35 20 1 4 . 8  S E P  
O C T  

5 . 69 
1 990 . 5  
1805 . 2  

1 7243 
3 . 95 1 253 . 6  1 42 2 7  
3 . 2 1 1 1 53 9 1 0 1 6 . 7  1 9 1t 5 1 684 . 3  

1 58 0 1  1 392 . 3  22870 2 0 1  5 . 2  
44 




45 

4 . 83 4 . 36 
5 . 57 

4 . 05 
4 .44 

3 . 75 

7 . 59 5 . 33 

3 . 44 

MEAN D A I LY D I RECT NORMAL 

SO LMET / ER SATZ 

STAT I ON 0 22 0 1 0  D E L  R I O ,  T X  

KJ/M2-DAY BTU/ FT2-DAY 

JAN 
F E B  
MAR 

. .A P R  
MAY 

1 464 5 
1 552 8 
1 70 7 2  
1 54 4 3  
1 50 7 7 

1 29 0  . 4  
1 368 . 2  
1 50 4 . 3  
1 36 0  . 7  
1 328 . 5  

I NSOLAT I ON 

( ERSAT Z )  

KWH/M2-DAY 

4 . 07 
4 . 3 1 
4 . 74 
4 . 2.9 
4 .  1 9  

M EAN DA I LY D I R ECT NORMA L 

SO LMET/ ERSATZ 

STAT I ON N O  1 2960 HOUSTON , TX 

KJ /M2-DAY BTU/FT2-DAY 

JAN 
FEB 
MAR 
A P R  
MAY 

898 6 
1 1 05 5 
1 1  20 8 
1 1 34 0  
1 394 8 

7 9 1  . 8  
974 . 1  
987 . 6 
999 . 2  

1 229 . 0  

INSOLAT I ON · 

( ERSATZ ) 

KWH/M2-DAY 

2 . 5 0 
3 . 0 7 
3 . 1 1  
3 . 1 5  
3 . 87 

4 .  28 
JUN 1 569 9 1 383 . 3  JUN 1 73 8 0 1 53 1  . 4  

5 . 1 2  
J U L  1 54 2 4 1 359 . 1 J U L 2 0 0 3 4 1 765 . 3  
AUG 1 469 0 1 294 . 4  4 . 08 AUG 1 844 1 1 624 . 9 

· 3 . 7 0  1 342 . 9  4 . 23 S E P  1 3 32 7 1 1 7 4 . 3  S E P  1 52 4 1  

3 . 35 
4 . 55 OCT 1 458 6 1 285 . 2  O C T  1 63 6 9 1 442 . 3  

NOV 1 5988 1 408 . 8  
4 . 0 6 

NOV 1 2 06 8 1 06 3 . 4  
DEC 9360 824 . 7  2 . 60 D EC 1 4 60 0 ' 1 286 . 5  

1 4 38 . 7  4 . 54 ANN 1 264 8 1 1 4 . 5  3 . 5 1 ANN 1 632 8 

STAT I ON N0 . 23044 EL PASO , TX ( SO LMET) STAT l"ON NO . 1 2928 K I NGSV I L LE , T X ( ERSAT Z )  

KJ/M2- DAY BTU/ F T2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT 2-DAY KWH/M2-DAY 

JAN 2 1 52 5 1 896 . 7  5 . 98 JAN 1 1 59 3  1 02 1  . 5  3 . 22 
F E B  241 03 2 1 23 . 8  6 . 70 F E B  1 309 0 1 1 53 . 4  3 . 64 
MAR 25955 2287 . 0  7 . 2 1 MAR 1 337 8 1 1 78 . 8  3 . 7 2 

4 . 24 
APR  2946 8 2 596 . 5  8 . 1 9  A P R  ' 1 349 4 1 1 89 . 0  
MAY 3 1 1 0 3 2740 . 6  8 . 64 MAY 1 5 26 4 1 345 . 0  

2S02 . 4  8 . 84 JUN 1 8 1 9 5 1 60 3 . 2  5 . 0 5 JUN 3 1 8 0 4 
5 . 82 7 . 83 J U L  20948 1 84 5 . 8  J U L  28 1 9 0 2483 . 9  

AUG 2 7 3 1 7 2407 . 0  
4 . 40 7 .  1 5  

AUG 1 9 1 8 6 1 690 . 6  
S E P  1 5 84 2 1 395 . 9  S E P  2573 7 2267 . 8  

2 24 1  . o  7 . 0 7 OCT 1 643 1 1 44 7 . 8  4 . 56 OCT 2543 3 
2048 . 1 6 . 46 ·NOV 1 386 2 1 2 2 1 . 4  3 . 8 5 NOV 2324 4 
1 845 . 5  5 . 82 DEC 1 1 46 7 1 0 1 0 . 4  3 . 1 9 D EC 2094 4 
23 1 1 . 8 7 . 29 .ANN . 1 524 4 1 343 . 2  4 . 2 3 ANN 2623 7. 

STAT I ON NO 3927 FORT WO R T H , T X  ( SO LMET ) S TAT I ON NO 12907 LAREDO , TX ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M 2-DAY KJ /iv12-DAY BTU/ FT2-DAY KWH/M2-DAY 

JAN 1 2 65 9 1 1 1 5 . 4  3 . 52 JAN 1 2 3 6 9 1 0 89 . 9  
F E B  1 44 1  2 1 269 . 9  4 . 0 0 F E B  1 3 3 0 3 1 1 72 . 2  

1 3 97 . 2  4 . 4 1 MAR 1 4 2 5 0  1 2 55 . 6  3 . 96 MAR 1 5 85 7 
1 362 . 2  4 . 29 A P R  1 4 1 2 6 1 244 . 7 3 . 92 APR  1 546 0 
1 5 35 . 1  4 . 84 MAY 1 654 4 1 4 57 . 8  4 . 60 MAY 1 742 2 
1 84 7 . 9  5 . 83 J U N  1 8 5 7 7  1 63 6 . 9  5 . ) 6JUN 2 0 9 7 2  

J U L  22 1 2 4 1 949 . 4  6 . 1 5  J U L  2090 4 1 84 1 . 9 5 . 8 1 
AUG 2 1 20 7 1 868 . 6  5 . 89 · AUG 2 0 35 0 1 7 9 3 . 1 5 . 65 
S E P  1 7 54 0 1 545 . 5  4 . 87 S E P  1 6992 1 4 97 . 2  4 . 7 2 
OCT 1 6 706 1 4 72 . 0  4 . 6.4 OCT 1 659 7 1 462 . 4  4 . 6 1 
NOV 1 47 1  4 1 2 96 . 5  4 . 09 NOV 1 367 4 1 204 . 9  3 . 80 
DEC 1 3 00 0 1 1 45 . 5  3 . 6 1 DEC 1 202 9 1 0 59 . 9  3 . 34 
ANN 1 682 4 1 482 . 4  4 . 67 ANN 1 582 7 1 394 . 6  4 . 40 

3 . 7 0 



JAN 1 990 4 
F E B  21 352 
MAR 2.324 1 
A P R  2 6 1 4 5  
MAY 2684 1 

28744 
2 77 1 3 

AUG 26 1 4 0  
22395 

F E B  
M A R  
A P R  

1 0 90 0 

1 1 79 9  

FEB 
MAR 
A P R  

2 0 0 1 4 

2602 3 

2 7 1 3 8  
25659 
22293 
2 2298 
2 1 0 0 9 
1 92 7 7  

1 88 1  . 4  
2047 . . 9 
2303 . 7  
2355 . 1 
2532 . 7  
244 1 . 9  
2303 . 3  
1 9 73 . 3  
.1 9 5 1  . 8 
1 8 1 6 . 4  
1 638 . 9  
2085 . . 0 

5 . 53 
5 . 93 

7 . 99 
7 . 70 

3 . 03 

3 . 9 1  

5 . 0 7 
4 . 48 
4 . 83 
4 . 0 3 

4 . 27 

FEB 12003 
MAR 

1 55 0 9  

1 S7 0 7  

NOV 

F E B  MAR 

Kv/M2-DAY 

4 . 96 

5 . 22 

4 . 25 
5 . 23 
5 . 85 

3 . 65 

MEAN D A I LY D I RECT NORMAL I NSOLA T I ON MEAN DA I LY D I R ECT N ORMA L  I NSO LAT I ON 
SO LMET/ERSATZ S O LMET/ERSATZ 

STAT I ON NO 23042 LU BBOCK ; T X  ( ERSATZ ) S TA T I ON NO 1 29 1  7 PORT ARTHUR  TX ( E RSAT Z )  
KJ/M2 DAY BTU/FT2-0AY KWH/M2-DAY KJ/M2- DAY BTUJFT2-DAY KWH/M2- DAY 

1 75 3 . 8  JAN 969 7 854 . 4  2 . 69 
6 . 46 1 2394 

1 057 . 6  3 . 33 
1 092 . 1 3 . 44 

A P R7 . 26 
7 .  46 1 1 1 0 . 6  3 . 50 

1 366 . 6  4 . 3 1 
1.2604 

J U N  MAY 
JlJN 1 7 54 6
JUL 1 S8 7  1 

1 546 . 0  4 . 87 
1•398 . 5 4 . 4 1 7 . 26 

J U L  

S E P  
OCT 1 43 0 4 

1 384 . 0  4 . 36 
1 260 . 4  3 . 97 

AUG
SEP2 2 1 5 1 

6 . 22 
6 . 1 5  OCT 


DEC 


1 5'7 28 1 385 . 9  4 . 37 
1 272 1 1 1 20 . 9  3 . 53 
1 02 2 3 900 . 8  2 . 84 

NOV 5 . 73 2 06 1  4 
DEC 1 86 0 0 5 . 1 7  
ANN 23662 6 . 57 ANN 1 3699 1 20 7 . 1 3 . 8 1 

STAT I ON NO 93987 LU FK I N ,  TX ( ERSATZ ) STAT I ON NO 23034 SAN ANGE LO , TX ( ERSATZ )  
KJ/M2-:DAY BTU/FT 2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT 2-DAY KWH/M2-DAY 

1 3 1 7 3 
960 . 4  

1 1 1X> . 7  3 . 66 
JAN JAN 


A P R  

MAY 


1 657.8 1 460 . 8  4 . 6 1 
1 7089' 1 50 5 . 8  4 . 75 

3 . 90 
1 4 0 7 9 1 240 . 6  1 9366 1 70 6 . 4  5 . 38

1 1 oi 1 os3 . 6  MAY 
1 40 5 0  1 238 . 0  5 . 3 11 6 1 6 9 1 424 . 7  4 . 49 193 7 5  1 70 7 . 2  5 . 38 J UN 1 87 7 8  1 654 . 6  5 . 22 vUN 2 1 58 4  1 90 1 ; 9 6 .  0 0  .J U L  1 90 2 2  1 676 . 1  5 . 28 v U L  22059 1 943 . 7  6 . 1 3  

AUG. 2 0 7 5 5  1 828 . 8  5 . 77 AUG 1 8268 1 60 9 . 7  
S E P  1 6 i 1 3  1 4 1 9 . 8  
OCT 1 738 9 1 532 . 2  S E P  1 7 5 3 7  1 54 5 . 3  4 . 87 

4 . 84 
OCT 1787 1 1 574 . 7  

3 . 28 
NOV 1 45 0 7 1 278 . 3  NOV 1 74 2 0 1 534 . 9  DEC 
ANN 1 536s 

1 039 . 7  DEC 1 640 5 1 44 5 . 5  4 . 561 353 . 9  ANN 1 87 7 3  1 654 . 2  

STAT I ON NO 23023 M I D LAND/ODESSA , TX ( E RSATZ ) STAT I ON NO 1 29 2 1  SAN ANTON I O ., TX ( E RSATZ ) 
KJ /M2- DAY B TU / F T 2-DAY KWH/M2-DAY BTU/ FT2-DAY KWH/M2-DAY 

2 1 4 0 3 
JJlN 1 763 . 5  5 . 56 J A N  1 298 0 1 1 43 . 7  3 . 6 11 885 . 9  5 . 95 F E B  1 4 386 1 267 . 6  24'! 4 7 2 1 2 7 . 7 6 . 7 1 MAR 1 5099 1 330 . 4  4 . 1 9  
MAY 27342 

2293 . 0  7 . 23 A P.R 1 38 1 1 1 2 1 6 . 9  3 . 84 2409 . 2  7 . 60 MAY 1 529 9 1 348 ' 1 
JUI  JUN 288 1 9 2 539 . 4  8 . 0 1 1 880 9 1 65 7 . 3  J U L  239 1 . 2  7 . 54 J U L  2 1 05 3 1 855 . 1  AUG 2260 . 9  7 . 1 3  AUG 1 940 1 1 709 . 5  S E P  

O C T  
1 964 . 3  6 . 1 9  S E  1 6556 1 458 . 8  4 . 60 

OCT 1 64 5 0  1 449 . 5  4 . 5 7 1 964 . 8  6 . 1 9  
NOV 1 85 1  . 2  5 . 84 NOV 1 4725 1 29 7 . 5  

2379 5 
DEC 
ANN 

1 698 . 6  5 . 36 D EC 1 3 1 2 6 1 1 56 . 6  2096 . 7  6 . 6 1 ANN 1 5987 1 40 8 , 7  46 


4 . 00 

5 . 39 

4 . 09 

4 . 44 



M EAM DA I LY D I REC  ORMA L I NSOLAT I ON 

SO LMET/ERSATZ 

JAN 

MAR 
APR 

JUN 
J U L  

S E P  
OCT 

1 464 4 

1 6 23 6 

1 262 . 3  
1 4 1 3 .  1 

1 772 . 5  

1458 . 1  

3 . 47 
3 ; 7 6  
4 . 03 

5 . 55 

4 . 63 
4 . 1 3  
3 . 54 
4 . 49 

. 3 . 43 

3 . 98 
4 . 46 

6 . 00 

4 . 07 

4 . 5 1 

4 . 67 

5 . 33 

4 . 94 

4 . 96 

20463 

7 . 94 

5 . 59 

7 . 39 

9 . 34 

7 . 95 

4 . 48 

7 . 39 

MEAN DA I LY D I R ECT N ORMA L I NSOLAT ION 

SO LMET / E RSATZ 

SH ERMAN , T X  ( ERSAT'Z ) STATION NO 1 3923 STATION_ NO 23 1 59 BRYC E C ANYON, UT ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY KWH/M2-DAY Kd/M2...:DAY BTU/ FT2-DAY KWH/M2-DAY 

. JAN 1 2504 1 1 0 1  , 8  5 . 68. 
6 . 36 . 

1 80 3 . 1 ,tJAIN 
F.E B 1 353 5 1 1 92 . 6  2 0 1 8 . 0  FEB 22902. 

4 . 06 
4·. 49 

MAR 1 45 1 0 1 27 8 . 5  
A P R  1 459 9 1 286 . 4  
MAY 1 6 1 7 3 l425 . 1  

IU.R 25329 2 2 3 1  . 8  7 . 04 
APR 28357 2498 . 6  7 . 88 
MY 3 1  046 2735 . 6  8 . 62 

5 . 69 
J UN 1 998 5 1 761  • 0 ,.JJilJINI 

dllJL 
33375 2 940 . 8  9 . 27 

2047 3 1 804 . 0  8 . 35 J U L  30072 2649 , 8  
1 796 . 8  5 . 66 AUG 2039 2 7 . 76 

7 . 2 1 

.. AttiG 27923 2460 . 4  
4 • .77S E P  1 7 1 6 7 1 5 1 2 . 7  SEIP - 28597 - 2 5 1 9 . 8  

1 6655 1 467 . 5  OCT OCT 25g53 2286 . 8  
1 488 1 1 3 1 1 . 2 

1 1 2 1  . 6 6 . 09NOV 
DEC 

1 930 . 9  INIOV 2 1 91 4 
1 272 9 5 . 4 6  IDEC 1 9655 1 73 1  . 9  
1 6 1 48 1 422 :9 7 . 3 1 ANN AINIIN 26305 2 3 1  7 . 8  

( ERSATZ ) S T A T I ON NO 1 3959 WACO , TX STATION NO 93 1 29 C E DA R  C I TY ,  UT ( ERSATZ ) 

KJ/M2-DAY BTU/ FT2-DAY KWH/M2-DAY K.J/1112-DAY BTU/ FT2-0AY KWH/M2-DAY 

d.AINI 
F E B  

1 233 0 1 08 6 . 4  5 .  1 0  

6 . 46 

'1 8367 1 6 1 8 . 4  
3 . 93 FEa 201 23
4 . 25 llmAR

1 4 1 5 4 1 247 . 2  1 7 73 . 1 
1 347 . 1  1 528 8 23237 2047 . 5  

8 . 47 MAY 
1 432 6 APR 26602 2344 . 0  

lllii#:.Y 
5 . 47 1 735 . 6  

1 6037 30473 2685 . 1  
1 9 697 .JIIl.DINI 336 1 9  2 962 . 3  

.JIIlJIL 
AUG 

1 902 . 4  2 1 59 0 
2 0 1  1 6 

2 7 1 3 . 0  8 . 55 30790 

1 464 . 7  
5 . 59 AOO 28624 2522 . 2
4 . 62 8 . 0 0 1 662 3 SEIP 2sa 1 o  2538. .  6 

OCT
1 290 . 3  

4 . 60 

3 . 69 
NOV 

1 6548 

1 3299 

24869 2 1 9 1  . 3  6 . 9 1 
1 76 6 .  1 5 . 57 INIOV 20043 

' 1 1 7 1  . 8  4 . 82DEC DEC 1 7358 1 52 9 . 5  
1 43 0 . 6  ANN AINIINI 25260 2225 . 8  7 . 02 

STAT I ON NO 1 3966 W I CHITA FA L LS , TX ( ER SATZ ) ; STATION NO 241 27 S A LT LAKE C I TY , UT ( E RSAT Z )  

KJ/M2- DAY BTU/ FT2- DAY KWH/M2-DAY KdiM2-DAY BTU/ FT2-'0AY KWH/M2-0AY 

JAN 1 439 8 1 268 . 7  4 . 00 .JIAII' 3 . 26 1 033 . 1 1 1 "!25 

5 . 56 
4 . 34 F E B  1 56 1 3 1 37 5 . 7  FEB 1 6 1 34 1 42 1  . 6 

4 . 87 
1 68 1 6 1 48 1  . 7  1 763 . 1MAR IIMR 2000q_ 
1 7 53 6 , 545 . 2  2023 . 1 6 . 38 A P R  1\PR 22960

MY.1 9 1 9 0 1 690 . 9  2 5 1 2 . 7  7 . 92 MAY 2851 66 . 04 .JIIUiiNI 30765
6 . 1 7  

1 9 1 7 .  1 8 . 55 2 1 75 7 2 7 1 0 . 8JUN 
1 957 . 4  9 . 05 2 2 2 1  4 2872 . 0  J U L  .JII1Jl 32594

AUG5 . 84 2 1 03 7 1 853 . 7  8 . 2 0 

6 . 13 

2600 . 8  AUG 2951 6 
1 568 . 3  2343 . 6  S E P  i 7 798 SEP 26597 

OCT i 756 1 4 . 88 OCT 22059
4 . 44 INIIDV
4 . 00 

1 547 . 4  1 943 . 7  
1 .40 7 . 8  4 . 1 41 597 7 1 3 1 4 . 4  NOV 1 49 1  7 
1 270 . 2  3 .  1 81 44 1 5 1 00 8 . J, DEC DEC 1 1 44 1 .
1 574 . 8  1 964 .'9 6 . 1 9ANN 1 78 7 2  AINN 22299 
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JUN  

3 . 33 

1 506 . 6 

4 . 2 9 
4 . 93 

5444 4 79 . 7  

3 . 75 

4 . 4 3  

3 . 74 

3 . 74 5995 

. 7 0 
934 . 5  437 . 3  

3 .  5.5 
943 . 3  
774 . 3  . 57 

3 . 49 

MEA  DA I LY D I R EC T  NORMAL I NSO LAT I ON MEAN DA I LY Dl R E C T  NORMAL I NSOlAT I ON 

SO LM ET / E R SATZ SO LMET /ERSATZ 

S TA T I ON NO 1 4742 Bu R L I NGTON , ·  V T ( ERSATZ ) S TAT I O N  NO 1 3 7 4 1 ROANO K E  , VA ( ERSATZ ) 

KJ/M2- DAY BTU/ FT2-DAY K !H/M2-DA Y KJ/M2- DAY BTU/ FT 2-DAY KWH/M2-DAY 

dAN 668 8 589 . 3  1 . 86 JAN 1 062 8 936 . 5  2 . 95 
F E B  95 1 8  838 . 7  2 . 64 F E B  1 1 6 27 1 0 24 . 5  3 . 23 

1" 0 55 . 3  1 1 49 . 7  3 . 62 1 304 81 1 97 7 MARMAR 
4 . 0 0 A P R  1 444 4 1 2 7 2 . 7  4 . Q 1 1 268 . 3  1 439 4A P R  
4 . .  7 5  MAY 1 529 9 1 348 . 1 4 . 25 MAY 1 7 098 
5 . 1 2  u U N  1 6 1 5 6 1 423 . 6  4 . 49 1 844 4 1 6 25 . 2  u U N  
5 . 42 1 360 . 3  

1 34.7 . 1
1 720 . 2  J U L  1 5438 u U L  1 9 522 

' L 25 AUG 1 7 75 7 1 564 . 6  AUG 1 5288 
S E P  1 3 '79 1  1 2 1 5 . 2  3 . 83 S E P  1 36 7 0  1 2 04 . 5  3 . 80 

OCT 1 1 1 0 4 978 . 4  3 . 0 8 OCT 1 4 24 9 1 255 . 5  3 . 96 


1 . 5 1  NOV 1 2 20 1 1 0 75 . 1  3 . 39 NOV 
1 . 2 6  D E C  990 5 872 . 8  399 . 4  2 . 75 453 3DEC 

ANN 1 2 54 0 1 1 04 .  9 3 . 48 ANN 1 3504 1 1 89 . 9  

STAT I ON NO 1 3737 N O R F O L K , V A  ( ERSAT Z )  STAT I ON m ( E RSAT Z )  O LYMP I A ,  WA24227 

. K u/M2-DAY BTU/ FT 2-DAY KWH/M2-DAY K J/M2- DAY BT U / F T2-DAY K IH/M2-DAY 

JAN 1 0 1 8 9 897 . 8  2 . 83 JAN 2 3 1 6 2 0 4 . 1 . 64 
F E B  1 1 8 1 8 1 04 1  . 3  3 . 28 F E B  4 7 4 5  4 1 8 . 1  1 .  32 
MAR 1 3:?2 2 1 2 0 9 . 1 3. .  8 1  625 . 4  1 .  97 MAR 7098 

1 40 5 . 9  848 . 7  2 . 68 ' 1  595 5APR A. P R  963 2 
1 503 .  8 4 . 74 MAY 1 3 62 0 1 20 0 . 1  3 . 78 1 70 6 7MAY 

u U N  1 80 0 7  1 58 6 . 7  5 . 0 0 JUN 1 34 6 0 1 i 8 6  . 0  
;J U L  1 6 034 1 4 1 2 . 8  4 . ·4 5  1 687 . 6  5 . 32 J U L  1 9 1 5 3 

1 5 74 7 1 38 7 . 5  . 4 . 37 AUG 1 59 0 6 1 40 1  . 5  4 . 42 
1 1 94 7

AUG 
3 . 8 1 1 20 9  . 8  3 . 32 1 373 0 1 0 52 . 7  S E P  S E P  

1 1 87 . 3 528 . 2  1 . 6 7 
273 . 0  . 86 

OCT 1 34 7 5  OCT 
1 1 1 5 . 6 3 . 52 NOV 1 26p 1 NOV 3 0 9 8  

9 0 7 . 5  2 . 86 DEC 1 8 1 9 1 6 0 . 3  . 5 1  D EC 1 0299 
ANN 1 40 6 4 1 239 . 2  3 . 9 1 AN N  9094 801  . 3  2 . 53 

STAT I ON NO 1 3 740 R I CHMON D ,  VA ( E RSATZ ) STAT I ON NO 24233 S EAT T L E / TACOMA , WA ( SO LM E T ) 

K u /M2-DAY BTU/ FT2-DAY KWH/M2- DAY KJ/M2-DA Y BTU/ FT2-DAY KWH/M2-bAY 

1 .  38 
8 1 1 . 3 2 . 56 J AN 920 7 222  . 4  JAN 252 4 

F E B  £1 963 
MAR 7 7 6 2 

2 . 95 F E B  1 0 6 0 6  
1 2 25 6 1 0 79 . 9  3 . 40 683 . 9  2 . 1 6  MAR 

A P R  1 3 69 9 1 20 7 . 1  3 . 8 1 A P R  1 1 0 0 2  969 . 4  3 . 06 
MAY 1 4 8 1  1 1 30 5 . 1  4 .  1 1  MAY 1 5 62 0 1 3 76 . 3  4 . 34 
J UN 1 5 386 1 35 ) . 7  4 . 2 7 " u UN 1 589 5 1 4 00 . 6  4 . 42 

1 4 . 06 1 46 1  9 1 2 88 . 1 820 . 8  5 . 74 J U L  J U L  2066 4 
4 . 0 7 
3 . 64 

2 ; 97 
2 . 44 

1 4 6 3 6 1 289 . 6  1 50 2 . 4  4 .  74 
1 094 . 1 

.AUG AUG 1 70 5 1  
S E P  1 24 1 7  1 1 54 . 5  3 . 45 S E P  1 3 1 0 2 

1 1 2 5 . 2  OCT 1 2 7 7 0  1 .  94O C T  697 0 6 1 4 . 2  
NOV 1 0 7 0 5  NOV 3568 3 1 4 . 4  
DEC 8788 DEC 204 9 1 8 0 . 5  

1 2556 1 1 06 . 4  ANN 2 . 80 ANN 1 00 7 2  887 . 5  
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' •  

KWHfM2"'DAY 

.6.UG 

DEC 

JAN 

MAY 

5 1 ,9 . ---' 
_.1-2<f64 

 

EAN D A LY O i CT NORMA L I NSOLAT I ON 

SOLMET/ERSATZ 

743 . 9  

3 . 44 

3725 

7 . 73 

8433 

JUL .  1 2993 

5449 

2 . 00 

3 . :57 

4 .
4 .. 64 

3 . 45 

4 29 

4 . 97 

903 . 5  

-MEAN DA I LY D I RECT NORMA L INSOLAT I ON 

SOLMET/ERSATZ 

STAT.! QN NO 24 1 57 S POKAN E ,  · WA. ( ERSAT Z )  STAT I ON 0 1 38 66 CHAR LESTON , WV ( ERSAT Z )  

. Ku/M2-DAY BTU/ FT2-DA Y KWH/M2-DAY Kv/M2-"DAY 'BTU/ FT2-DAY KWH/M2-DAY 
uAN ·454 1 400 . 1  1. 26 uAN 620 3 546 . 6 

844 2 
1 . 72 

'FEB 720 8 635 . 1  2 . 35 
3 . 47 

FEB 
2 • .341 249 7 743 . 1MARMAR 1 1 0 1  . 2  

_ 1 35 8 . 3 4 . 28 1 54 1  5 .9 1 7 .-o-APR APR 2 . 89 10407
1 26122000 0 1 76 2 . 3  5 . 56 MAY 1 1 1 1 . 3 MAY 3 i50 

i.JUN 2 1 858 1 926 . 0  6 . 07 uUN 1 378 2 1 2 1 4 . 4 3 . 83 
8 . 02 
6 . 90 
5 .43 

1 . 57 
1 . 00 

1 283 8AUG 
28867 .2543 . 6  
2483 6 

1 1 44 . 9  u U L  3 . 61 
2 1 88 . 4  1 1 3 1  ; 2  AUG 
1 72 1  . s  1 1 527 1 0 1 5 . 71 954 2 S E PS E P  3 . 20 

1 240 0 1 092 . 6  OCT .1 1 53 4 1 0 1 6 . 3OCT 3 . 20 
566 5 499 . 2  NOV 7 7 3 3  6 8 1  . 4  NOV 2 . :1 5  

1 . 51 ' D EC 3589 3 1 6 . 2  
14844 

480 . 1  DEC 
1 308 . 0  4 . 1 2  887 . 6ANN 1 00 7 3  ANN 2 . 80 

STA T I ON NO 24255 WH I DBEY I S LAND , WA ( F.RSAT Z )  STATION NO 1 499 1 EAU C LA I R E ,  W I  ( ERSATZ) i 

Ku/M2-DAY BTU/ FT2-DAY KWHJM2'-DAY KJ/M2-DAY BTU/ FT2-0AY KWHJM2'-DAY 
.JAN 270 1 238 . 0  . 75 J A N  826 0 727 . 8 2 . 29 

1 .. 52F E B  5470 482 .  0 . F EB 1 1 88 0. 1 045 . 8  3 . 30 
MAR 8232 725 . 4 2 . 29 MAR 1 340 5 1 1 8 1. 2 3 . 72 
APR 1 1 327 9 9.8 . 1  3 , 1 5  APR 139'45 1 228 . 7  3 . 87 
MAY 1 592J;:_, 1 402 . 9  4 . 42 MAY · 1 50 1 3  1 32 2 . 9 4 . 1 7  

1 369 . 4  4 . 32 JUN 1 674 7 1 475 . 6  4 . 65 
97

3 . ,46 
2 . 97 

uUN 1 554 1 '  ·

1 . 73 

J U L  2 0 48 9 1 80 5 . 4  5 . 69 J U L  1 7907 1 577 . 9 
AUG 1 692S 1 49 1  . 3  4 . 70 AUG 1 6685 1 470 . 2 
SEP 1 26 1 3 1 1 1 1 . 4 3 . 50 S E P  1245 0 1 097 . 0  

599 . 0  1. 8 9  OCT 1 06 9 8 942 .  6 
547 . 4 

OCT 
NOV 
DEC 

6 7 9 8 

2245 
328 . 2 1 . 0 3 NOV 6 2 1  2 ·
1 97 . 8  . 62 D EC 5782 509 . 5  1 . 61 · 898 . 2  2 . 83 ANN 1 2420 1 094 . 4ANN 1 0 1 94 

STAT I ON NO 24243 Y A K I MA ,  WA ( ERSATZ) STAT I ON NO 1 48 98 GREEN BAY ,  W I  ( ER SATZ ) 

i<J /M2- DAY BTU/ F T 2-DAY KWH/M2-DAY KJ/M2-DAY BTU/ FT2-0AY KWH/M -DAY 
JAN 489 2 4 3 1 . 1 1 . 3 6  JAN 801 8 706 . 5  2 . 23 
F E B  8 7 1 9 768 . 3  2 . 42 FEB 1 1 054 974 . 0  3 . 07 
MAR 1 29 1 2 1 1 37 . 7  3 . 59 MAR 1 3450 1 1 8 5 . 1 3 . 74 
APR 1 664 0 1 466 . 2 4 . 62 APR 1 400 5 1 234 . 0  3 . 89 
MIW 2 0 7 1  6 1 82 5 . 4  5 . 7 5 MAY 1 544 8 1 36 1  . 2  

22455 6 . 24 1 978 . 6  
2450 . 4 

JUN 1 7338 1 527 . 7  4 . 82JUN
uUL J U L  1 78 99 1 57 7 . 22780 9 
AUG 2454 6 2 1 62 . 8 '  6 . 82 AUG 1 64p 0  1 452 . 1 4 . 5 8  

S E P  1 9636 1 73 0 , 2  5 . 45 S E P  1 2a1 1 1 1 1 1 . 2 3. 50 


1 2 81 2 
553 . 4 

3 . 56 
1 .  7 7  

2 •. 851 1 28 . 9 OCT 1 02'55OCT 
1 •. 74562 . 4  NOV 62i8 0NOV 638 3 

4 1 52
ANN 

· 365 . 8  1 . 1 5  DEC 520 . 8 1 . 64DEC 
1 5 176 1 3;37 . 2 4 . 22 ANN 1 093 . 0 3 . 45 
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"" 

86.0 8 
1 1 65 9 

1 805 5 
1 72 9 0  

1 t OS5 
6 9 3 7  

1 644 0 
1 829 6 1 892 4 
1 8 1 8 9 

1 2 27 3 

1 386 7 
1640 6 
1 865 1 
1 9 1 9 6 

1 1 6 2 . 3  
1 20 3 . 9  

1S135l . 4  
3 . 0  

779 . 0  

1 22 2 . 1 
1 448 . 6  
1 6 12 . 1  

2 . 39 

3 . .  66 
3 . 8.0 
4 . 27 

3 . 52 

3 . 2 9 

4 . 57 
5 . .08 
5 . 26 
5 . 05 

3 . 4 1 

3 . 72 

3 . 49 

4 . 56 

5 . 33 

3 . 95 
3 . 36 

1 . 68 
3 . 65 

3 0.2 4 4  
3 2 1 7 5 
2994 1 

JAN 
F E B  
MAR 

2 3 1 4 5  
2 22 1 8 

2334 9 

30455 

1 80 2 3 
1 66 9 9 

1 939 . 3  

1 95 7 . 7  
1 633 . 5  
1 5 1 4 . 9  
1 928 . 6 

5 . 37 
5 . 98 
6 . 42 

8 . 40 

8 . 32 
7 . 1 4 
6 . 07 

5 . '1 5 
4 . 78 

1 49 5 . 4  4 . 7 1  
5 . 89 

8 . 99 
9 . 1 3 

4 . 64 

M EAN D A I  LY D I  R EC T  NORMA L  I NSOLAT I ON MEAN D A I  LY QI RECT NORMA L I NS O LAT I ON 

SOLMET/ E RSATZ SO LMET/ERSATZ 

STAT I ON 0 1 4920 LA C ROSSE ,  Wl ( ER SATZ ) S TA T I ON NO 24089 CASP E R ,  WY ( ERSATZ. ) 

K /M2-DAY BTU/ FT2-0AY KWH/M2-DAY KJ /M2- DAY BTU/ FT2-DAY KWH/M2-DAY 

1 4 1.2 . 8  4 . 45 <.JAN. 1 60 3 4758 . 5JAN 

1 3 1 9 1  
3 . 24 

4 . 7 7 
5 . 02 

F E B  1 9342 1 70 4 . 3  1 02 7  . 3  F E B  
M A R  MAR 2 1  52 1  1 896 . 3  

7 . 3 1 
A P R  2309 9 2035 . 3  A P R  1 3663 

MAY 1 5355 

1 59 0  . 9  
1 52 3 . 5  
1 1 45 . 0  

2630 7 2 3.1 8 . 0  . MAY . 
2664 . 9  JUNJUN 

JU L 
1 7 1 5 3 

8 . 94 

. 4 . 67 

2835 . 1  ).) U L
AUG 

4 . 20 

4 . :8o 2638 . 2  AUG 
S E P  
OCT 
NOV. 
DEC 

1 29 9 4 

608 0 

2263 . (1
1 92 5  . 8, 

3 . 6 1 .S EP 25692 
977 . 6  3 . 08 .OCT 2 1  8 5 6  
6 1 1 : 2 1 .  9 3  NOV 1 68 1  7 1 48 1  . 8  
535 . 7  1 . 6 9  DEC 1 5 1 1  0 1 33 1  . 4 .  

1 1  1 7 . 4  ANN 2 3 9 9 2044 ; 2  6 .44 ANN 1 268 1 

STATION NO 1 4837 MAD I SON , W I  ( SO LMET ) STAT I ON NO 240 1 8  CHEYENN E ,  WY ( ERSATZ) 

KJ /M2- DAY BTU/FT2-0AY KWH/M2-DAY · KJ/M2 - DAY BTU/ FT2-DAY KWH/M2-DAY 

1 043 . 7  
1 636 . 3  5 . 1 6  
1 84 7  . 4  5 . 82 
1 93S . 2 6 . 1 0  

2 . 46 1 85 7 0  J A N  es4 1 
F E B  1 1 845 

3 . 73 
2 0 9 6 6  

APR 
2 1 96 21 1 83 . 4  MAR 

A P R  
1 343b 
1 386 9 3 . 86 

1 92 8 .  1 
6 . 1 1  
6 . 08 

22Q0 9 
MAY 2 1  882 MAY 

J UN
u U L  

1 45 0 3  

1 66 7 , 5  
JUN 2 5 2 6 1 2225 . 8 7 . 02 
J U L  25"954 2286 . 9  
AUG 

7 . 2 1  
2459 6 2 1 67 . 3  6 . 83 1 60 2 · 7  ·AUG 

1 27 7  . 9  4 ;0 3  S E P
1 08 1  .4 O CT 

2092 . 3  6 . 60 S E P
OCT 

7 4 7 9 1 853 9 
6 . 1 7  

659 . 0  2 . 08 NOVNOV 

6 . 08 
568 . 7  1 . 7 9  DEC .1 7 1 9 3  DEC 6454 

1 1 79 . 8  ANNANN .1 338 9 . 2 1  887 

S T A T I O N  NO 1 4839 M I LWAUK E E , W I  ( E RSATZ ) STAT I ON NO 24027 ROCK SP R I NGS , WY ( ERSATZ ) 


K J / M2-DAY BTU / FT 2-:DAY KWH/M2.:..DAY KJ/M2- DAY BTU/ FT2-0AY KWH/M2-DAY 


1 868 . 2  
JAN 8 1  2 0 7 1 5  . 5 2 . 26 JAN 1 69.7 1 

2 1  i0 2 
6 . 49 

2 . 94 F E BFEB 1 05 7 6  9 3 1  . 9  

3 . 85 2 5 1  8 7 
2057 . 4· MAR 

A P R  
MAR 1 25 5 1 1 1 0 5 . 9  

7 . 002 2 1  9 . 3  1 22 1 . 9 A P R  

1 80 9 1 

5 . 1 8. 
2 9 5 3 7 2 60 2  . 6  
32 35 1 

8 . 2 11 445 . 6  MAY 

I) UN 
ñ

MAY 
2 85 0  . 61643 . 4  JUN 

8 . 4 65 . 03 
2896 . 4  1 69 1  . 4 J U L  3287 1 . J U L  

2'7504 
2 683 . 5  
2423 . 5 

1594 . 1  AUGAUG 
7 . 64 SEPS E P  1 42 2 8  1 25 3 . 7  

2 . 0 9 
OCT 23799 2 0 9 7 . 0  6 . 6 1 OCT 1 209 5 1 065 . 7 

NOV 7 54 1  664 . 5  1 588 . 1  
1 47 1 . 4 
2 1 89 . 3  

5 . 01 

6 . 90 

NOV
DEC 

ANN 
 248 4 6 _  

D E C  6 0 4 5 532 . 6  
A N N  1 3 1 2 8 1 1 56 . 8  
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JUL  

FEB 

A P R  

7 . 74 

4 . 66 

MEAN D A l LY D I RECT NORMA L I NSO LAT I ON 

SO LMET/ERSATZ 

STATION t:JO 24029 SHER I DAN , WY ( ER SATZ ) 

K.u /M2-DAY BTU/FT2:-DAY KWH/M2-DAY 
 . ·asJ AN 1 025!:> 903 . 6  

MAR 
. 1 257 5 1 1 08 . 0  3 . 49 
1 5473 1 36 3 . 4  4 . .3.0 
1 6 1 7 2 1 4 25 .• 0 4 . 49 
1 907B 168 1. 0 5.MAY 

uUN 22852 20 1 3 . 6  6 . 35 
J U L  27848 

. 30 

'7 .  1 4  
245 3 . 8  

AUG 2569 1 2263 . 7  
SEP 20566 18 1 2 . 2  5 . 7 1  
OCT 1 6784 1 478 . 9  
NOV 1 1 37 9 
D EC 9597 

1 002 . 6  3 . 1 6  
845 . 6  2 .67 

ANN 1 7388.  1 53 2 . 1  4 . 83 
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AVERAG E DA I LY D I  RECT NORMAL SOLAR RADIATION (MJ/m2)
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STATION IUSTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record State*SOLMET Stations No. Deg Min Deg Min Elev (m) YRMO 

Birmingham AL 1 3876 N33 W86 45 192  5201  - 7 6 1 2  
Mobile AL 1 3894 N30 4 1  W88 1 5  67 5201  - 76 1 2  

-Montgomery AL 1 3895 N32 1 8  W86 24 62 5201  7 6 1 2  

-Adak AK 25704 N51 53 W l 76 38 5 5201  76 1 2  
5201  - 7 6 1 2  

4 5201  - 76 1 2  
Annette AK 25308 N55 02 W l 3 1  34 

**Barrow AK 27502 N71  18  W l56 
Bethel AK 266 1 5  N60 W l 6 1  48 46 520 1  - 7 6 1 2  

**Bettles AK 26533 N66 W l 5 1  3 1  205 520 1  - 761 2  
388 5201  - 7 6 1 2Big Delta AK 2641 5  N64 00 W l45 


Fairbanks AK 264 1 1  N64 W l 47 52 1 38 5201  - 76 1 2  
-Gulkana AK 26425 N62 09 W l45 27 48 1 5201  7 6 1 2  
-Homer AK 25507 N59 38 W l 5 1  30 22 5201  76 1 2  

7 520 1 - 7 6 1 2-Juneau AK 25309 N58 22 W l 34 
King Salmon AK 25503 N58 -41  W l 56 39 1 5  5201  7 6 1 2  

W l52 20 
 5201  - 7 6 1 2Kodiak AK 255 0 1  N57 
-**Kotzebue AK 266 1 6  N66 52 W l 62 38 5 5201  761 2  
-McGrath AK 265 1 0  N62 58 Wl55  37  103  5201  7 6 1 2  
-Nome AK 2661 7  N64 30 W l 65 26 7 5201  76 1 2  
-Summit AK 26414 N63 20 W l49 08 733 5201  7 6 1 0  

Yakutat AK 25339 N59 3 1  W l39 40 9 5201  76 1 2  -

-*Phoenix AZ 23183 N33 26 W l l2 0 1  347 5207 7 5 1 2  
-Prescott AZ 231 84 N34 39 W l l2 26 1 53 1  5201  76 1 2  
-Tucson AZ 23 1 60 N32 07 W l l O  56 779 5201  7 6 1 2  

Winslow AZ 23 1 94 . N35 0 1  W l lO 1 488 520 1  _ - 76 1 2  
-Yuma AZ 23 1 95 N32 40 W l l4 36 63 5201 7 6 1 2  

-Forth Smith AR 1 3 964 N35 20 W94 22 141  5201  761 2  
Little Rock AR 1 3963 N34 -W92 1 4  8 1  5201  7 6 1 2  

-Arcata CA 24283 N40 59 W l 24 06 69 5201  76 1 2  
-Bakersfield CA 23 1 5 5  N35 25 W l l9 03 150  5201  7 6 1 2  
-China Lake CA 9 3 1 04 N35 4 1  W l l7 41  681  5201  7612  

60 



47 
44 

44 
37 

. 54 

43 
45 

57 

STATION ffiSTORIES 

ERSATZ Stations 	 Station Latitude Longtitude Station Period of Record State*SOLMET Stations	� No. Deg Min Deg Min Elev (m) YRMO 

Daggett 	 CA 23 1 6 1  N34 52 W l l 6  
 588 5201  - 7 6 1 2  
E l  Toro 	 CA 9 3 1 0 1  N33 40 W l l7 
 1 16 5201  - 7 6 1 2  

-*Fresno CA 93193  N36 46 W 1 1 9  43 102  5207 7 5 1 2  
Long Beach CA 231 29 N33 49 W 1 18 09 1 7  5201 7 6 1 2-

-**Los Angeles 	 CA 23 1 74 N33 56 W l l 8  24 32 5201  76 1 2  
-Mount Shasta CA 242 1 5  N4l 19 W l 22 19 1 093 5201  7 6 1 2  

**Needles CA 23 1 79 N34 46 W l l 4  37 270 520 1 64 1 2  -

Oakland CA 23230 N37 44 W l 22 12  2 5201  	 - 7 6 1 2  
-Point Mugu 	 CA 93 1 1 1  N34 07 Wl l 9  07 4 5201  76 1 2  
-Red Bluff 	 CA 24216  N40 09 W l 22 1 5  1 08 5201  7 6 1 2  
-Sacra mento 	 CA 23232 N38 31 W l 2 l  30 8 5201  76 1 2  

San Diego 	 CA 23 1 88 N32 
 W l l 7 10  9 5201  - 7 6 1 2  
San Francisco 	 CA 23234 
 N37 
 W l 22 23 
 5 
 5201  - 7 6 1 2  

-*Santa Maria	� CA 23273 N34 56 W l 20 25 80 5207 5410
II II 	 II II N34 
 W l 20 27 82 54 1 1  - 6903 

Sunnyvale 	 CA 23244 N37 25 W l 22 04 12  5201  - 7 6 1 2  

Colorado Springs 	 co 93037 N38 49 W l 04 188 1 
 520 1 - 76 1 2  
Denver 	 co 23062 N39 
 W l 04 "52 1625 5201  - 7 6 1 2  
Eagle 	 co 23063 N39 39 W l 06 55 1985 520 1 -: 7 6 1 2  

-Grand Junction 	 co 23066 N39 07 W l 08 32 1475 5201  7 6 1 2  
-11Pueblo co 93058 N38 1 7  W l 04 3 1  1439 5407 7 6 1 2  

Hartford CT 1 4740 N4l 56 W72 41  55  5201  - 7 6 1 2  

-Guantana mo Bay cu 1 1 706 N l 9  54 W75 09 1 6  5201  7 6 1 2  

Wilmington DE 1 3781  N39  40 W75 36 24 5201 - 7 6 1 2  

*Washington (Sterling, VA) 
II II 

DC 93734 N38 50 W76 
 89 5308 - 60 1 0  
II II 	 -N38 59 W77 28 86 60 1 1  7 5 1 2  

FL 12832 N29 44 W84 59 14 5207 - 7.505*Apalachicola
�
II II II II 	 -N29 44 W85 02 8 7505 7 5 1 2  

Daytona Beach FL 12834 N29 l l  W8 1 03 1 2  520 1 - 7 6 1 2  
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S'rA"'10lf HISTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record 
State*SOLMET Stations No. Min Deg Min Elev (m)  YRMODeg

Jacksonville FL 13889 N30 30 W8 1 42 9 5201  - 76 1 2  
*Miami FL 12839 N25 48 W80 16 12  5 207 - 7 5 1 2  

Orlando FL 12841 N28 33 W8 1 20 36 520 1 - 740 1 
Tallahassee FL 93805 W30 23 W84 22 21 5201  - 7 6 1 2  
Tampa FL 12842 N27 58 W82 32 3 5201  - 7 6 1 2  
West Palm Beach FL 12844 N26 4 1  W80 06 6 5201  - 7 6 1 2  

Atlanta GA 13874 N33 39 W84 26 3 1 5  5201  - 7 6 1 2  
Augusta GA 03820 N33 22 W81 58 
 5201  - 7 6 1 2  
Macon GA 03813 N32 42 W83 39 1 1 0  5201  - 76 1 2  

Savannah GA 03822 N32 08 W81  12  1 6  5201  - 7 6 1 2  


Barbers Point m 22514 N21 1 9  W l 58 04 1 0  520 1 - 7 6 1 2  
Hilo 
 m 21504 Nl9 W l 55 04 1 1  5201  - 7 6 1 2  
Honolulu m 22521 N21 20 W l 57 55 5 520 1 - 7 6 1 2  
Lihue m 22536 N21 59 W l 59 2 1  5201  - 7 6 1 2  

IDBoise 
 N43 W 1 1 6 
 1 3  874 
 5201  - 7 6 1 224131 
-Lewiston ID 24149 N46 23 W 1 1 7  01  438 5201  7 6 1 2  
-Pocatello ID 24156 N42 55 W 1 1 2  36 1 365 5201  76 1 2  

Chicago 
 n.. 14819 N41 W87 
 1 90 5201  - 7 6 1 2  
-Moline n.. 14923 N41 27 W90 31  18 1  520 1 7 6 1 2  
-Springfield n. 93822 N3-9 50 W89 40 1 87 5201  7 6 1 2  

-Evansville IN 938 17 N38 03 W87 32 1 1 8  5201  7 6 1 2  
-Fort Wayne IN 14827 N41 00 W8.5 1 2  252 5201  7 6 1 2  

Indianapolis IN 93819 N39 
South Bend IN 

W86 i 7  246 520 1 - 7 6 1 2  
W86 19  236 5201  - 7 6 1 214848 N4l 42 

lA W91 07 2 14  520 1 - 7 6 1 2Burlington 14931 N40 
-Des Moines lA 14933 N41 32 W93 39 294 5201  7 6 1 2  
-Mason City lA 14940 N43 09 W93 20 373 520 1 7 6 1 2  
-Sioux City lA 14943 N42 24 W96 23 336 5201  7 6 1 2  .
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STATION IDSTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record 
State*SOLMET Stations No. Deg Min Deg Min Elev (m) YRMO 

*Dodge City
� KS 
 1 3985 
 N37 
 W99 
 58 
 800 5207 - 7 5 1 2  
Goodland KS 23065 N39 22 W l O l  42 1 1 24 520 1  - 7 6 1 2  
Topeka KS 
 1 3996 N39 
 W95 38 270 52 0J - 76 1 2  

W97 25 
 408 
 540 1 - 7 6 1 2 
Wichita. KS 
 03928 
 N37 


Covington K Y  (See Cincinnati, OH) 

Lexington K Y  93820 N38 02 W84 36 301 5201 - 7 6 1 2  

Louisville K Y  
 938 2 1  N38 1 1  W85 
 149 520 1 - 76 1 2  

LA 1 3970 N30 32 W9l 09 23 5201  - 7 6 1 2Baton Rouge
�
03937 N30

II 
W93 09 1 2  5207 - 6 1 1 0*Lake Charles LA

II II II W93 1 3  1 8  6 1 1 0  - 7 5 1 2N30 

New Orleans LA 12916  N29 59 W90 1 5  3 520 1 - 7612  

79 5201 - 7 6 1 2Shreveport LA 1 3957 N32 28 W93 


Bangor ME 1460 1 N44 48 
 W68 
 62 520 1 - 7 0 1 2  
*Caribou ME 1 4607 N46 52 W68 01 195  5207 - 7 5 1 2  

Portland ME 
 14764 N43 
 W70 1 9  1 9  520 1 - 7 6 1 2  

520 1 - 7612Baltimore MD 93721 N39 1 1  W76 40 

Patuxent River MD 13721  N38 17  W76 25 14  520 1 - 76 1 2  

*Boston MA 94701  N42 21  W7l  04 1 02 5207 - 6406
II II II -N42 22 W7 l 03 48 6406 68 1 1  

Alpena MI 94849 N45 04 W83 34 210  5909 - 7 6 1 2  
W83 0 1  1 9 1  520 1 - 7 6 1 2Detroit MI 14822 N42 

W83 44 233 520 1 - 7 6 1 2Flint MI 1 4826 N42 


Grand Rapids MI 94860 N42 53 W85 31 245 63 1 1  - 76 1 2  . 
**Houghton MI 1 4858 N47 10  W88 30 329 5201  - 6412  

Sault Ste. Marie MI 14847 N46 28 W84 22 22 1 520 1 - 76 1 2  
Traverse City MI 1 4850 N44 
 W85 35 192  5201 - 761 2  
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STATION IDSTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record State*SOLMET Stations No. Deg Min Deg Min Elev (m) YRMO 

-Duluth MN 149 1 3  N46 50 W92 11 432 5201  76 1 2  
International Falls 
 MN 149 1 8  
 N48 
 W93 
 23 361 5201  -

Minneapolis/St. Paul MN 149 22 
 N44 
 W93 1 3  255 520 1 - 76 1 2  
Rochester MN 149 25 N43 55 W92 30 402 5201  - 76 1 2  

11Jackson MS 03940 N32 19  W90 05 1 0 1  6307 - 76 1 2  
Meridian 
 MS 1 3865 
 N32 
 20 W88 
 94 5201  - 7 6 1 2  


Columbia MO 03945 N38 58 W92 22 248 5207 - 700 1 
II II  II II N38 
 49 W92 
 277 7001  - 7 5 1 2  

,, Kansas City MO 03947 
 N39 18 
 W94 
 3 1 5  
 7 2 1 0  - 76 1 2  
Springfield MO 1 3995 N37 14 W93 23 387 5201  - 7 6 1 2  

St. Louis MO 13994 N38 45 W90 23 172  5201  - 76 1 2  


Billings MT 24033 N45 48 W l 08 32 1 088 5201  - 7 6 1 2  

Cut Bank MT 24 137 N48 36 W l l 2  22 l l 70 5201  - 76 1 2  

Dillon MT 241 38 N45 1 5  W l l 2 
 1 588 5201  - 7306 

11Glasgow MT 94008 N48 13  W l 06 
 700 5 5 1 0  
 - 7 6 1 2  
*Great Falls MT 24 1 43 N47 29 W l l l  22 1 1 25 5207 - 7 5 1 2  

Helena MT 24 144 N46 36 W l l 2  00 1 1 88 520 1 - 76 1 2  
Lewistown MT 24036 N47 03 W 1 09 27 1 264 5201 - 76 1 2  
Miles city MT 24037 N46 26 W l 05 52 803 520 1 - 76 1 2  
Missoula MT 241 53 N46 55 W l l4 05 972 5201  - 7 6 1 2  

Grand Island NE 14935 N40 58 W98 19  566 520 1 - 76 1 2  
*North Omaha NE 949 1 8  N4l 22 W96 01  404 5706 - 7 5 1 2  

North Platte NE 24023 N4 l 08 W I OO 41  849 5201  - 76 1 2  
Scottsbluff NE 24028 N4l 52 W l 03 36 1 206 5201  - 7 6 1 2  

Elko NV 24 1 2 1  N40 50 W l l 5  47 1 547 520 1 - 76 1 2  
*Ely NV 23 1 54 N39 1 7  W l l4 5 1  1 9 14 5 l l 2  - 7 5 1 2  

Las Vegas NV 23 169 N36 05 W l l 5  1 0  664 5201  - 76 1 2  
Lovelock NV 241 72 N40 04 W l l8  33  l l 90 5201  - 7 6 1 2  
Reno NV 23 185 N39 30 W l l 9  47 1 34 1  5201  - 7 6 1 2  
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STATION HISTORIFB 

ERSATZ Stations Station Latitude Longtitude Station Period of Record State*SOLMET Stations No. Deg Min Deg Min Elev (m)  YRMO 

Tonopah 
 23 1 53 
NV 
 N38 
 W 1 1 7  
 1 653 
08 
 520 1 - 76 1 2  
NV 
 241 28 
Winnemucca 
 N40 
 W 1 17 
 1 323 
48 
 5201  - 7 6 1 2  

** Yucca Flats NV 03 1 33 N36 57 W 1 1 6  03 1 1 97 6 1 1 2  - 76 1 2  

Concord NH 1 4745 N43 1 2  W7 1 30 1 05 5201 - 7 6 1 2  

Lakehurst NJ 14780 N40 02 W74 20 37 520 1 - 76 1 2  
Newark NJ 1 4734 N40 42 W74 1 0  9 5201  - 76 1 2  

*Albuquerque NM 
 23050 N35 
 W l 06 37 1627 5207 - 7 5 1 2  
Clayton
� NM 23051 
 N36 
 W l 03 09 1 5 1 5  5201  
 - 7 6 1 2  

23090 N36 45 W l 08 14  1677 520 1 - 76 1 2  **Far mington NM 

23043. 
 N33 
 W l 04 32 1 1 03 
 5201  - 6901Roswell NM 


Truth or Consequences NM 93045 N33 14 W l 07 1 6  148 1 5201  - 76 1 2  
Tucumcari NM 23048 N35 1 1  W l 03 36 1 231  5201 - 7 6 1 2  

**Zuni  NM 93044 N35 06 W l 08 48 1965 5201 - 7 2 1 2  

Albany NY 1 4735 N42 45 W73 48 89 5201  - 7 6 1 2  
Bingha mton NY 
 04725 N42 1 3  W75 
 499 520 1 - 76 1 2  
Buffalo NY 14733 N42 56 W78 44 2 1 5  5201  - 76 1 2  
Massena NY 
 94725 
 N44 
 W74 5 1  63 520 1 - 76 1 2  


NY 94728 N40 47 W73 58 57 5207 - 7 5 1 2*New York City (Central Park)
�
14732 N40 
 W73 54 1 6  520 1 - 76 1 2  New York City (La Guardia) NY 


Rochester NY 14768 N43 07 W77 40 1 69 5201  - 7 6 1 2  
Syracuse NY 
 1477 1 N43 
 W76 07 124 520 1 - 7612 

Asheville NC 038 1 2  N35 26 W82 32 661  5201  - 7612  
W75 41  UNK 5207 - 570293729 N35 
*Cape Hatteras .. NC 

II II IIII N35 16 W75 33 6 5703 - 751 2 

N35 13  W80 56 234 520 1 - 76 1 2  
1388 1 
Charlotte NC 


W76 53 1 1  520 1 - 7 6 1 2Cherry Point NC 1 3754 N34 

Greensboro NC 13723 N36 05 W79 57 270 520 1 - 76 1 2  

Raleigh/Durham NC 1 3722 N35 52 W78 47 1 34 5201  - 7 6 1 2  


65 



45 
54 

17  

54 1 3  

397 
54 

35 

55 

33 
44 
44 

39 

39 

53 
373 

44 

STATION IDSTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record State*SOLMET Stations No. Deg Min Deg Min Elev (m)  YRMO 

W l OO 
 506 
 5207 
 - 7 5 1 2240 1 1  N46 46
*Bismarck ND 
Fargo ND 
Minot ND 

1 49 14 N46 
 W96 4S 274 5201 - 7 6 1 2  
522 
 520 1 - 76 1 2  240 1 3  N4S 1 6  W l O l  


Akron/Canton OH 1 4895 N40 55 W8l 26 377 5201 - 7 6 1 2  
Cincinnati (Convington, KY) OH 938 1 4  N39 04 WS4 40 27 1 520 1 - 76 1 2  
Cleveland OH l 4S20 N4l 24 WS l 5 1  245 5201 - 7 6 1 2  
Columbus OH 14821  N40 00 WS2 53 254 520 1 - 7 6 1 2  
Dayton OH 93Sl5  N39 
 WS4 
 306 
 5201 
 - 7 6 1 2  

Toledo OH 94S30 N4l 36 WS3 4S 2 1 1  520 1 - 7 6 1 2  

Youngstown OH l 4S52 N4l 16  WSO 40 361  5201 - 7 6 1 2  


W97 36
Oklahoma City O K  13967 
 N35 24 
 520 1 
 - 76 1 2  
Tulsa OK l 396S N36 
 12  W95 
 206 
 5201 
 - 7 6 1 2  

Astoria OR 94224 N46 09 W l 23 53 7 520 1 - 76 1 2  
Burns OR 241 34 N43 
 W 1 19 03 1 27 1  5201  - ' 7 6 1 2  

*Medford OR 24225 N42 22 W l 22 52 405 5 1 1 2  - 75 1 2  
North Bend OR 242S4 N43 25 W l 24 15  5 5201 - 7 6 1 2  

**Pendleton OR 24 155 N45 41  W l l S  5 1  456 5201  - 76 1 2  
Portland OR 24229 N45 36 W l 22 36 12  520 1  - 7 6 1 2  
Redmond OR 24230 N44 16  W l 2 1  09 940 520 1 - 76 1 2  

24232 N44 
 W l 23 01 61  5201  - 76 1 2  Salem OR 


5201  
 - 76 1 2  
40309 N07 20 E l 34 
 29
Koror Island PC 

3 520 1 - 5204 K wajalein Island PC 40601 NOS 43 E l 67 

II II II -s 5204 7 6 1 240604 NOS 44 E l 67 


4 
 5201 - 7 6 1 2Wake Island WK 4 1 606 N l 9  17  
 E l 66 


Allentown PA 14737 N40 
 W75 26 1 1 7  520 1 - 76 1 2  
Erie PA l4S60 N42 05 WSO 1 1  225 5201  - 7 6 1 2  

Harrisburg PA 147 5 1  N40 13  W76 5 1  1 06 520 1 - 76 1 2  

Philadelphia PA 1 3739 N39 
 W75 15  9 5201  - 76 1 2  

520 1 - 76 1 2  
Pittsburg PA 
 94823 N40 30 W80 1 3  

**Wilkes-Barre/Scranton PA 1 4777 N41 20 W75 
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STATION msTOmES 

ERSATZ Stations Station Latitude Longtitude Station Period of Record State*SOLMET Stations No. Deg Min Deg Min Elev (m) YRMO 

San Juan PR 1 1 63 1  Nl8  28 W66 06 1 5  520 1 - 5505
II II II -l l 64l N l 8  26 W66 00 1 9  5505 7 6 1 2  

Providence 
 RI 14765 N4l 
 W7l 26 
 1 9  
 520 1 - 7 6 1 2  

-*Charleston sc 1 3880 N32 54 W80 02 2 1  5207 7 5 1 2  
sc 1 3883 N33 W8 l 07 69 520 1 - 76 1 2  Columbia 

,IGreenville/Spartan burg sc 03870 
 W82 13 
 296 
 6 2 1 0  - 7 6 1 2 
N34 


14936
Huron SD 
 N44 
 W98 1 3  393 5201  - 7 6 1 2  
Pierre SD 24025 N44 23 W I OO 17  526 5201  - 7 6 1 2  

Rapid City SD 24090 N44 03 -W l 03 04 966 520 1 - 76 1 2  


W96 44 
 5201  - 7 6 1 2Sioux Falls 
 SD 
 1 4944 
 N43 


13882 N35 02 W85 1 2  2 1 0  520 1 - 7 6 1 2Chattanooga TN 

1 3891 N35 
 299 5201  - 7 6 1 2K noxville TN 
 W83 59 


87 520 1 - 76 1 2  Memphis TN 13893 N35 03 W89 

*Nashville TN 1 3897 N36 07 W86 4 1  1 86 5207 - 7 5 1 2  

Abilene TX 1 3962 N32 26 W99 41  534 520 1 - 7 6 1 2  
Amarillo TX 23047 N35 14 W l O l  42 1 098 5201  - 7 6 1 2  
Austin TX 13958 N30 18  W97 42 189 520 1 - 76 1 2  

*Brownsville TX 12919  N25 54 W97 26 1 5  5207 - 7 5 1 2  
Corpus Christi .TX 12924 N27 46 W97 30 1 3  520 1 - 7 6 1 2  
Dallas TX 1 3960 N32 5 1  W96 5 1  149 5201  - 740 1 
Del Rio TX 220 1 0  N29 22 W I OO 
 3 1 3  6303 - 76 1 2  

*El Paso TX 23044 N3l 48 W l 06 24 1 205 5207 - 7 5 1 2  
W97 21  
 226 5207 - 5304 *Fort Worth TX 03927 

II II II II 
N32 


W97 03 1 75 5305 - 7407N32 

W95 22 33 6906 - 76 1 2  Houston TX 12960 N29 


TX 1 2928 N27 31 W97 49 17  5201  - 76 1 2  Kingsville
�
W99 28 1 58 6504 - 70 1 2  ,[Laredo TX 12907 N27 

Lubbock TX 23042 N33 
Lufkin TX 93987 N3 l 
Midland/Odessa TX 23023 N3l 
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W l O l  
 988 5201  - 7 6 1 2  
96 520 1 - 76 1 2  W94 


W l 02 12  871  5201  - 7 6 1 2  
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STATION HISTORIES 

ERSATZ Stations 	 Station Latitude Longtitude Station Period of Record 
State*SOLMET Stations	� No. Deg Min Deg Min Elev (m)  YRMO 

Port Arthur 	 TX 129 1 7  
 N29 
 W94 
 01  7 520 1 - 76 1 2  
San Angelo TX 23034 N3l 22 W l OO 30 582 5201  - 76 1 2  
San Antonio TX 1 2921  N29 32 W98 28 242 520 1 - 76 1 2  
Sherman TX 1 3923 N33 43 W96 40 233 5201  - 7 0 1 2  

-*/**Stephenville 	 TX 1 390 1 N32 1 3  W98 11 399 74 1 0  7 5 1 2  
Waco 	 TX 1 3959 N3l 
 W97 
 1 55 
 5201  - 7612  
Wichita Falls TX 13966 N33 58 W98 29 3 1 4  520 1 	 - 76 1 2  

Bryce Canyon UT 23 1 59 N37 42 W 1 1 2  09 2313  5201  - 7 6 1 2  
Cedar City UT 93 1 29 N37 42 W 1 1 3  06 1 7 1 2  5201  - 76 1 2  
Salt Lake City UT 241 27 N40 46 W l 1 1  58 1 288 5201 - 7 6 1 2  

Burlington VT 14742 N44 28 W73 09 1 04 520 1 	 - 76 1 2  

Norfolk VA 1 3737 N36 54 W76 12 9 5201 - 7 6 1 2  
Rich mond VA 1 3740 N37 30 W77 20 50 520 1 - 76 1 2  
Roanoke VA 1 3741 N37 19 W79 58 358 520 1 - 7 6 1 2  

Olympia WA 24227 N46 58 W l 22 54 6 1  520 1 - 7 6 1 2  
*Seattle/Tacoma WA 24233 N47 27 W l 22 18 1 37 5 1 1 2  - 7 5 1 2  

Spokane WA 24 157 N47 38 W 1 1 7  32 1 2 1  520 1 - 76 1 2  
Whidbey Island WA 24255 N48 21 W l 22 40 17  5201 - 7 6 1 2  
Yakima 	 WA 
 24243 
 N46 
 W l 20 32 325 520 1 - 76 1 2  

Charleston wv 1 3866 N38 22 W81 36 290 5201  	 - 7 6 1 2  
-**Huntington 	 wv 03860 N38 22 W82 33 255 6 1 1 2  76 1 2  

Eau Claire WI 1 499 1 N44 52 W9 l 29 273 5201 - 7 6 1 2  
Green Bay WI 14898 N44 29 W88 08 214  520 1 - 76 1 2  
La Crosse WI 14920 N43 52 W91  15  205 5201  - 7 6 1 2  

*Madison WI 14837 N43 08 W89 20 27 1 5207 - 75 1 2  
Milwaukee WI 1 4839 N42 57 W87 54 2 1 1  5201 - 7 6 1 2  
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STATION ·IDSTORIES 

ERSATZ Stations Station Latitude Longtitude Station Period of Ti me 
State*SOLMET Stations No. Deg Min Deg Min Elev (m) YRMO YRMO 

Casper WY 
 24089 N42 
 W l 06 
 28 1 6 1 2  5201  
 - 7 6 1 2  
1 872 
 5201 
Cheyenne WY 240 18 
 N41 
 09 
 W l 04 
 -

Rock Springs WY 24027 N41 36 W l 09 04 2056 5201  - 76 1 2  

Sheridan WY 24029 N44 46 W l 06 58 1 209 5201  - 7 6 1 2  


*SOLMET station. Information reflects solar radiation (global horizontal) observations and not necessarily collateral 
meteorological observations. Two lines of infor mation for one station indicate a change in the location of that station. 

**Direct normal solar radiation data is not available for this station. 

1!The majority of meteorological observations for this ERSATZ station were obtained at the indicated location; i .e., data prior 
to this period of record were obtained at a nearby location. 
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