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I. INTRODUCTION 

Solar radiation data have been collected at the Atmospheric Science 

Department at Colorado State University since the spring of 1975. This 

data collection site was established for research purposes and is not 

part of any ongoing solar radiation climatology network. In addition 

to the research applications in instrumentation performance, data col-

lected at this site are of value in describing the solar radiation 

climate of the lee slope of the Colorado Rockies. The instruments are 

located on the roof of the three storey Atmospheric Science Department 

building. Photographs of the building and the instrument site are shown 

in Figure 1 and Figure 2 respectively. Photographs looking to the east 

and west of the instrument site are shown in Figure 3 and Figure 4. The 

site is at an elevation of 1609 meters t5279 feet) above sea level, with 

the city of Fort Collins lying to the east and foothills to the west. 

The western horizon is defined by foothills and averages 4 degrees 

elevation above the horizontal. The radiation data are affected by 

mountain wave clouds as are all locations along the Front Range. 

This report is a compilation of the radiation data collected at 

the Atmospheric Science site for the spring of 1975 through the end of 

1977. 
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Figure 1. Atmospheric Science Department, Colorado State University, 
Fort Collins, Colorado. 

Figure 2. Instrument site. 
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Figure 3. Photograph looking to the east of the instrument site. 

Figure 4. Photograph looking to the west of the instrument site. 
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II. SOLAR RADIATION MEASUREMENTS 

Two instruments record incident solar radiation at the site. Total 

hemispheric solar irradiance is recorded by an Eppley Precision Pyrano-

meter. Irradiance has the units of energy per unit time per unit area 

which are equivalent to power per unit area. The total hemispheric 

solar irradiance is a measure of the total power per unit area incident 

on a horizontal surface. Radiation is accepted from all angles in the 

upward hemisphere and for a wavelength range encompassing more than 97% 

of the solar radiation (i.e. 0.3 µm to 3.0 µm). The second instrument, 

an Eppley Pyrheliometer measures the direct solar component in the same 

spectral interval. By means of an equatorial mount this instrument is 

pointed at, and tracks the sun. The instrument has an angular field of 

view of 5°43'30". Since the sun subtenJs an angle of 0.5°, the instru-

ment receives direct radiation from the sun and radiation scattered into 

a small angular field near the sun. The instruments were calibrated at 

the National Calibration Facility at NOAA-ERL in Boulder, Colorado and 

are recalibrated annually. Instrument maintenance consists of visual 

inspection daily, realignment as needed, and cleaning as needed. The 

data from both instruments are recorded as instantaneous values digi-

tally on magnetic tape once per minute. The one minute values are then 

integrated to yield hourly, daily, and monthly values. 
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III. SOLAR RADIATION DATA 

The radiation data are presented in three types of tables. Tables 

2-31 contain the hourly total hemispheric irradiance data in megajoules 

per square meter per hour by month starting in May 1975. Data have 

been summed across the tables to obtain daily values in megajoules per 

square meter p~r day. Hourly and daily values are then sununarized for 

the month by an average and standard deviation at the bottom of the 

tables. Tables 32-51 contain a similar data set for direct solar irra-

diance starting in May 1976. Sununaries for each data year are given 

in Tables 52-56. 

Missing data is coded with an M and estimated data is noted with 

an E. Any 0.0 value recorded in the tables is an actual measurement. 

A daily total is labeled missing if one hour is missing. A monthly 

average is missing if & daily values are missing. 

Several useful conversion factors are listed in Table 1. 



To convert from to Multiply by 

British thermal unit (thermochemical) joule 1. 054350 x 103 

Btu (thermochemical)/h watt 2.928751 x 10-1 

Btu (thermochemical)/min watt 1. 7 5 7250 x 101 

Btu (thermochemical)/s watt 1.054350 x 103 

Btu (thermochemical)/ft2 jvu..:i..;;. per meter 2 1.134893 x 104 

Btu (thermochemical)/ft2 "h 2 3.152481 x 10° watt per meter 

Btu (thermochemical)/ft2 "min 2 1.891489 x 102 watt per meter 
Btu (thermochemical)/ft 2 "s 2 1.134893 x 104 watt per meter 

calorie (thermochemical) joule 4.184000 x 10° 

cal (thermochemical)/cm 2 joule per meter 2 4.184000 x 104 

cal (thermochemical)/min watt 6.973333 x 10-2 

cal (thermochemical)/s watt 4.184000 x 10° 

cal (thermochemical)/cm 2. min 2 6.973333 x 102 watt per meter 0\ 

cal (thermochemical)/cm 2. 2 4.184000 x 104 
s watt per meter 

degree Fahrenheit degree Celsius t
0
c = (t

0
F -32)/1.8 

foot meter 3.048000 x 10-l 

knot (international) meter per second 5.144444 x 10-l 

langley joule per meter 2 4.184000 x 104 

langley Btu per foot 2 3.686691 x 10° 

mile (statute) meter 1. 609300 x 103 

millibar pascal 1.000000 x 102 

watt·hour joule 3.600000 x 10 3 
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AUGUST 1975 

HOURS 
DAY 4-5 5-6 ,.,_7 7-A A-9 

HEMISPHERIC SOLAR IRPiDIANC~ 
HOURLY VALUES, M[GAJOULES/1SQ. METER-HR) 

FQ~T C.OLLIN~ COLORADO 
COL01Uno STATE llNIVERSITY 

DEPAPTM£NT OF ATMOSPHf.AIC SClf~CE 
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DAY 4-5 5-6 6-7 7•A A-9 
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.013 .377 1.011 1.771 2.348 I.Boa .9A7 2.157 .856 1.o73 .95A 

.009 0 119 .713 1.464 2.374 2.515 ?.??f, 1.171 l.B48 0 904 1.41f, 

.011 .355 1.012 1.718 2.322 2.,,,,1 2.10A 1.osl 2.647 ~.297 1.,,PQ 

.01? 0 343 0 972 1.772 1.127 1.367 l 0 84A 1.234 1 0 001 0 651 0 477 
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o.ooo o.oon .194 .200 1.276 1.988 2.133 2.014 .9n3 .596 .447 .1,.,1 
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.1~4 o.ooo o.ono o.ooo o.nno o.ooo 
.11~ o.oon o.oon o.ono u.nno o.ooo 
.111 o.nno n.oon n.ono o.ono o.noo 
.201 o.ooo o.onn o.ooo o.ona o.nno 

o.ooo o.ooo o.ooo .054 .514 l.oea 1.541 2.n?o 1.aoo 1.2•1 .420 .11c; .11c; M 
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M .891 .719 .2Pc; .OA4 o.ono o.ono o.ooo o.nnn o.ono 
.0,,8 .519 1.202 1.354 1.7?Q 1.448 1.513 1.~07 .4~0 

.osq .454 .899 1.212 1.759 1.915 1.116 ,.481 .9Q4 

.O~Q .536 1.107 1.547 1.871 1.9F15 l 0 8F18 i.517 1.011 

.09n o.noo o.ooo o.ooo o.nnn o.nno 

.?77 o.nnn o.ooo o.ono o.nno n.ooo 

.31~ o.ono o.ooo o.ooo u.ono o.ooo 
o.ooo n.ooo o.oon .0?7 .477 .909 .AA7 t.2A5 1.714 .311 .459 .?~A .1,,~ o.onn o.ooo o.oon v.nno o.ooo 
o.noo o.ooo o.nno .11s .496 .7~6 1.476 1.4?4 1.3?6 1.4R9 .833 .46~ .11r; o.ono n.ono o.ooo o.nnn o.ono 
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FEBRIJUY Jlt76 

HOURS 
DAY 4-5 5-~ 6-7 7-E' Fl-9 

HE~tc;PHERIC ~OLAR IRRAOJANCF' FUMT CnLLlNS COLORADO 
PiOUS~LY VALUES ... EGAJOlJLEC\/rSQ. MF'TER-t'4R) CnLUMAOO C\TATE llNIVEASITY 

DEPART~f:NT OF ATMOSPHERIC SCIENCE 
~TN. 5TO. Il~E INTEGRATED 

9-10 10-11 11-l? l?-13 13-14 14-15 15-1~ 16•17 17-lA lR-19 19-20 20-?1 21-?2 DAILY VAbUES ( MJ/Sl)M- A'f) 

------i·--o:noo-o:onn-a:;oo--:a1?--:ssi-i:21i-i:sn6-i:~n?-i:io7-i:6j?.-;:o32-;:2~;.--:52;-o:oon-o:ono-o:ooo-a:o"o-o:ooo----;i:sQi __ _ 
2 o.noo o.ooo o.ooo .os1 .346 .8SQ 1.700 ?.112 2.?44 2.099 1.Ao~ 1.?nn .3~9 n.ooo o.ono o.ono u.ono o.ono l?.7A3 
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1 t. 
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o.noo o.ono o.ono .OFl9 .~?9 i.?19 l.~00 1.4AO 1.343 t.243 .7RO .q11 .?oq o.onn o.ono n.non o.nno o.nno 
o.noo o.onn o.ono .049 .?79 .359 .465 .7?A .109 .s29 .339 .?11 .091 o.noo n.ooo o.ooo o.ooo o.ooo 
o.ooo o.ono o.ooo .0~1 .?Al .43o .A1S l.1s~ 1.3?6 .77A .sos .Jn~ .11q .on? n.oon o.ooo o.noo o.nno 
o.ooo o.ooo o.noo .o~q .273 .466 .793 .7AB l.tRl 1.150 ,.oo3 .·14? .314 .on• o.onn o.ooo u.onn o.nno 
o.noo o.nnn o.noo .01t. .?61 1.196 1.859 2.2?1 ?.JoJ 2.301 1.QR7 1.4•4 .611 
o.noo o.onn o.noo .o94 .658 1.310 l.A35 1.9R2 1.AQ7 1.433 .7?2 .397 .6?1 
o.noo o.ono o.ooo .oq6 .s10 1.?47 t.79B 1.~iq t.548 1.043 1.110 ,96A .?At 
o.nao o.oon o.ono .10R .~59 t.116 2.048 l.Rn~ 2.soo ?.370 ?.010 t.110 .~4o 

o.noo o.ooo o.ooo .116 .671 1.110 l.A11 ?.?14 2.4tA 2.359 ?.o?A i.4~~ .671 

.010 o.onn o.ono o.nno n.nno 

.o?n o.ooo o.ooo o.nno o.ono 

.011 o.ooo o.nno o.nno o.nno 

.011 n.ono o.ooo o.nno n.nno 

.010 o.ooo o.ooo o.noo o.ooo 
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o.ooo o.oon .oo4 .206 .~11 1.111 1.910 ?.210 2.6so ?.737 1.972 1.4~Q .66~ 

o.ooo o.ooo .ooa .211 .506 .AlS .AoJ .R72 1.454 1.75? 1.030 .794 .47~ 

o.ooo o.noo .01s .3n4 .100 J.349 l.A~2 2.102 l.6AB l.dc;9 1.9AO ?.o~~ 1.33~ 

o.ooo o.oon .002 .136 .3?7 .4Q8 .sAo .643 .7Q'i t.475 ?.192 i.s11 ,4ln 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

~ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"" ... 
M 

M 

~ 

M 

M 

M 

"' 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.153 o.onn n.ooo o.ono o.ooo 
,047 o.ooo o.ooo u.ono o.ono 
.n64 o.oo~ o.non o.ono ~.ono 

.l•q o.ono o.ooo u.nno n.ono 

.147 o.ooo o.ooo o.nnn o.ono 

.1~0 n.ooo o.noo o.ono o.ooo 

.nR~ o.on~ o.ooo o.ono o.ooo 

Q ... 76 

3,Rl9 
5 0 7R7 
6.7Ql 
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10.969 
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1c;.161 
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EPPLEY LARORATn~y PHECI510N ~YRANnMfTER (MODEL ?l 
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JORCM l QU, 

HOIJRC) 
DAY 4-5 5-6 t-.-7 7-A A-Q 

HE~l~PHFPIC ~ULAP JQ~aOJANCf 
H'llJQLY VALllES. 141'.:G4JOllLES/ tSO. METEP-HQI 

fUMT COLLINS COLORAOO 
C()LUHAOO STATE IJNJVEPS[Ty 

~EPAPTMf.~T OF ATMOSPHfPlC SC!FNCE 
MTN. srn. IIME l~TEGRATEO 

Q-10 10-ll 11-1? l?-11 11-14 14-\5 l~-1~ l~-17 17-lA lA-)Q lQ-20 20-?l ?l-?? OAtLY VALUES (MJ/SQM-DAYI 
------i---o:ooo-o:ooo--:""s--:2"2--:qo4-i:~;1-2:i9;-?:~1;-?:;;i-?:;36-;:;4z-;:A;~--:q;;--:n~~-o:ano-o:noo-o:ono-o:ooo ____ iA:??o __ _ 

2 o.nno o.ooo .ooJ .o59 .584 .821 .110 .1~5 1.111 ?.800 i.001 .911 .461 .n56 o.nnn n.ooo ~.ono o.nno Q.Qo9 

3 
4 

s 
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~ 
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10 

1 l 

12 
13 
14 
1~ 

l f, 

17 
lA 

19 

20 

21 
22 
23 
24 
25 
2t<i 

27 
28 
29 
30 

31 

o.noo o.onn .n?.l .243 .~9n 1.741 2.239 ?..5~• 2.JA~ 1.113 1.136 0 940 .4A4 .o~A o.ooo o.ono o.ono o.nno 
o.ooo o.ooo .006 

o.noo o.ooo .o56 
o.noo o.ono .02s 
o.noo o.ooo .028 
o.noo o.onn .o•o 
o.ooo o.ono .031 
o.noo o.onn .o74 
o.ooo o.oon .n34 

.136 .468 .818 l.015 l 0 2AQ 1 0 466 \ 0 428 l.177 .7~\ 0 465 

0 5A2 1.430 2.161 2.6?6 ?..9nA 3.0~6 2 0 946 ? 0 556 1.949 1.1~9 

.4?A l.?OQ \.Q?7 2.510 2 0 AA2 3 0 117 3.017 ~.6?2 1.995 1 0 ?0~ 

0 4?3 1.172 1.877 2.439 ?..807 ?..970 2.8A7 ~.502 1.891 1.124 
.463 1.113 t.89?. 2.478 2 0 A45 3.0l6 ?..919 ? 0 555 1 0 956 l.\6Q 
.439 1.1a2 t.010 2.455 2.7A6 2.975 ? 0 917 ?.5•0 1.975 1.oeo 

0 5A5 1 0 19~ 1.9?6 2 0 509 ? 0 853 1.011 2 0 AA9 ?.5?3 1 0 9?? 1.151 

0 359 0 486 1 0 447 1.796 3.110 1.314 1.0?7 0 967 .A~9 .?~9 

.230 o.ooo o.ooo o.ono o.ooo 

.24? n.oon o.ono o.ooo o.ono 

.247 o.nnn o.ooo o.nno o.ono 

.?.?4 o.ooo o.ooo o.nno o.ono 

.?4o o.ono o.ono u.noo o.noo 

.250 o.ono n.ooo o.nno o.ooo 

.?7Q n.ooo i.ooo o.nno o.ooo 

.11• n.ooo o.ooo o.ooo o.ooo 

o.noo o.ooo .o54 .456 1.097 l.834 2.so3 2.9s2 ? 0 769 ?.77Q ?.!AS 1.9~1 .A7~ .313 o.ono o.nno o.ooo n.ooo 
o.ooo o.ooo 
o.noo o.oon 
o.ooo o.ono 

M 

M 

14 
,.. 

M 

M 

M 

M 

o.ooo o.ooo 
o.noo o.ooo 
o.ooo o.ooo 
o.noo o.ooo 
o.noo o.ooo 

0 0A5 .3A7 l.?86 l.9A7 2.5A2 3.013 l.4Al 1.27?. ?.3?9 l.7?A 1.450 
.049 .499 l.?4A l.sos l.A4l 2.s10 2.100 1.59A .Q55 .211 .214 
.o58 .555 1.299 1.433 .940 1.643 1.416 .963 1.145 1.5~1 1.21~ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
,.. 
M 

M 

,.. M 

M M 

M M 

M M 

'-4 M ,~ ,., M 

"' M M ,.. M 

M M M '°' M 

M M M "' 1•1A7 

.417 o.ooo o.ooo o.ono o.ooo 

.094 n.ooo o.oon o.ono o.ooo 

.3Q3 11.000 ,... "' M 

M ,.. M M M 

M M "' M M 

M M "' M M 

.4AO o.oon o.ooo o.ono o.ono 

.103 .617 l.2Al 2.134 2.598 ? 0 977 3.2~7 3.llA ~.779 ?.1~9 1.409 .445 o.ooo o.ooo o.ono o.noo 

.n77 .SQ4-l.410 ?.110 2.ao3 3.014 1.158 2.206 ?.666 1.6~? .77? .111 o.ooo o.ooo o.ono o.ooo 

.o9J .643 1.401 2.284 2.A07 3.n47 3.1~5 2.970 ?.s~o 1.~10 1.01? .29~ o.ooo o.ooo o.noo o.ooo 

.161 .7?8 1.446 t.9Q3 2.?05 2.44A ?.571 2.s•2 2.607 1.95A 1.176 .?.14 .001 o.ono o.ono o.ooo 

.2?9 .917 1.545 2.283 2.A33 1.1?0 3.037 3 0 037 ?.142 .5QA .AA~ .310 .oo~ o.ooo o.ono n.nno 
n.noo o.ooo .299 i.nn4 1.751 2.490 3.??! 2.?76 3.3o3 ? 0 279 .8~1 .311 .131 .no'i o.ooo o.ooo o.onn o.ono 

o.noo .nf'JO 
o.ooo o.ooo 
o.noo .not 
o.ooo .nnl 
o.noo .002 
o.noo .ooA 

.?.40 l.032 l.A2B ?.511 3.on8 3 0 cAQ 3.357 3.l•A ?.6A6 ? 0 015 1.??A .41, .001 o.non o.noo o.nno 

.o83 1.010 l.Ao7 2.469 2.918 3.111 ?.553 2.867 1.977 1.4?~ .73A .21A .011 o.ooo o.nno o.ono 

.129 .54A .6A3 1.774 2.??7 1.110 2.000 .475 .111 .1s1 .o9~ 

.237 .7?3 1.176 1.555 2.083 3.1?4 1.217 3.050 ?.011 .9~2 .6QQ 

0 292 1 0 114 l.AA5 2 0 564 2 0 470 2.1A3 2 0 A02 ? 0 940 ? 0 373 l 0 4A~ 0 44~ 

.337 1.113 I.AAS 2.,52 1.n?4 3.?97 1.349 3.1?6 ?.67~ ? 0 011 1.?20 

.045 

.310 

.3n1 
• 45'i 

.ono o.ooo o.ono o.noo 

.ooA o.ooo o.ooo n.ono 

.011 o.onn o.ono n.ooo 

.011 o.ooo o.ooo n.noo 

14.??A 
9.279 

?l. ~91 
?l.lA6 
20.347 
?0 0 6A6 
20.501 
20.9?1 
11.81 l 
19.778 
lA.017 

1? • A?6 
12.674 

M 

M 

M 

M 

?2.917 
lR.710 
21.937 
?0.050 
?0.9H2 
17.916 
?4.71'>3 

21. ?2S 

9. Q4A 

19.157 
20.A,_,A 

25.060 

--------------------·--·------------------------·---------------------·---------------·-------------------------------·---------------------------------------------------------------------------------------------------------------------------------------------AVF.~AGE 
VALUES o.~oo .onn .l~A 

ST•NOARO 
DEVIATION o.ooo .0~1 .100 

MIS~ ING OA TA 

.SR8 l.2J9 1.~12 2.117 ~.61f'J 2.5~~ 2.434 ? 0 002 t.44n 

.292 .411 .463 .617 .614 .113 .792 .763 .610 
0 A71 .249 .oo?. o.nnn u.nno n.ooo l A. ]C:, 7 

.40~ .13~ .004 o.o' i o.ooo o.ono 4. 'J '? 

14 
E ESTIMATED D~TA ~EFER T~ DOCuMfNTATTON 

J~STRU~ENTATIONI EPPLfY LAAORATORY PRFCISIGN ~YRANnMETFR t"~DEL ?J 
~~PJAL NO. 1?~11 F3 

Table 10. 

~ 
lll 



OAy 

APRIL }Q76 

HOll!~S 5-6 4-5 ,,_., 7-A A-9 

l'IEMTSPHERIC c;OLAP IAR•OIANCF 
HOIJALY VALUFS, MEGAJOULES11c;Q. "4ETEA-HRJ 

FOMT CnLLINS COLORADO 
COL0MAnn STATE llNIVEASITY 

OEPARTME~T OF ATMOSP~ERIC SCIE~CE 

MTN. STD tTME lNTEr,RATFO 
9-10 10-ll ll•l? l?-13 13-14 14-15 15-1,, 1,,-17 17-lR lA-19 lQ-20 20-21 ?1-?2 n ILY VALUES 

l~J/SQM-OAYI 

------i---;:non--:on~--:;1?.-i:i•~-i:~?i-?:587-3:n~j-;:7~;-3:;;9-1:139-;:499--:9~;--:;9?--:516·-:a49-o:noo-a:~~;-;:nno----;3:3A5---
? o.noo .one; .174 l.1c;2 l.92? 2.~15 J.019 1.2Q9 1.319 ~.os1 ;.~11 1.qAQ 1.14~ 0 44fi .0?1 o.ooo o.oon o.ooo ?4.749 
3 o.ooo .010 .3AJ 1.144 l.Ql2 2.c;R2 3.n~s 1 0 316 3.3fi4 J.114 ;.6~9 ?.0~2 1.2,,n .47q .01q o.ooo o.ooo o.ooo 25.3~0 

4 o.noo .013 .400 1.1,,5 l.940 2.602 J.074 3.3n3 3.37c; 2.794 1 .4~2 .99n .qsA .414 .022 o.ooo o.oon o.ono 2?.431 
s o.noo .015 .40R 1.1,,6 1.903 2.567 2.9Q6 3.248 3 0 343 2.856 1 .496 1.047 .,,?, .o,,4 o.oon o.non o.non n.ooo 21.129 
6 

7 

8 

9 

10 
11 
12 

13 
14 
l c; 

16 
17 
18 
19 

20 
?1 
22 

23 
24 
25 
2,, 

27 
2R 
29 

30 

o.noo .nno .020 M ,.,, 
"" ~ "" "" M ~ "" .34? .149 n.onn n.non o.nnn n.nno 

o.ono .001 .104 .121 2.nt-.5 2.7fi7 2.091 l.?Ao l.~4~ l.71A ;.351 ?.l~? 1.674 .sfin .o?~ o.ooo o.onn o.non 
o.noo .on? .n5B .lSA .?94 .564 .A59 l.?7~ 1.303 .hR3 .549 .11; .0R1 .1?1 .o~? o.oon o.noo o.nno 
n.noo .o3n 
o.noo .OJA 
o.noo .nn? 
o.noo .038 

o.noo .02A 

.513 l.2AS 2.002 2.637 3 0 118 1.3~1 3.154 2.616 ? 0 GA7 '•395 1.12? .493 

.c;36 1.343 2.065 2.726 3 0 201 3 0 411 3 0 4,7 1.251 ? 0 791 '·15? 1 0 31? .5Rn 

.n53 .13,, .356 .n?7 l.9bB 2.1?1 3.•17 2.915 ?.5~7 ?.n14 l.?aq .6•n 

.434 1.275 1.RAA 2.457 3.1?4 1 0 509 3 0 240 1.n96 0 774 l 0 lA? 0 271 .204 

.490 1.111 2.026 2.5s5 2.977 ?..7R9 1.1?3 1.91n 1.~4A ?.2;q 1.431 .4Ql 

.o4c; n.ooo o.ono o.onn 

.035 o.noo o.ono o.ono 

.040 o.ooo o.nnn n.nno 

.004 o.nno o.nno o.ooo 

.Ofi? o.ooo o.onn o.ono 
o.noo .o•A .~sb 1.3?7 2.100 ?..431 2.Q36 3.47Q 3.414 1.oAA 1 .110 1.Jq2 .R~~ .4?4 .o7A o.ono o.ono o.ono 
o.noo .02q .396 t.1A9 1.A47 1.594 I.Ano 2.?02 z.1~- z.9~4 1.RA8 .1q1 .91? .114 .ofi1 o.ooo o.ono o.ono 
o.~oo .001 .110 .314 .AA5 l.15A l.?17 1.s1;:> 1.4~7 l.5o4 1.?n5 .7n9 .101 .145 .012 o.oon o.nnn o.ono 
a.non 
o.ooo 
n.noo 

n.noo 
o.noo 
n. rioo 

o.noo 

.010 

.04c; 

.079 

.OM 

.06A 

.145 

.090 

.103 .175 .442 oh25 0 770 .7Qn 1 0 150 .966 0 9;:>7 0 A76 0 69A 

.?72 1.121 2.170 ?.126 1.8,,4 ?.AQl ? 0 945 1.961 0 61)9 0 157 .1?6 

.596 1.456 2.?16 2.R66 ? 0 4n8 ?..245 2.0A7 1.132 .9?5 1.2~4 0 634 

.639 1.447 2.231 ?.A24 3.345 3.610 ~.~91 1.351 z.4so 1.911 .51n 

.608 1.275 2.236 loA42 1 0 415 ?.6n3 ?.7A9 1.731 1 0 24A 0 974 1 0 601 

.730 1.4,,4 2.IAfi 2.862 3.062 J 0 6~q 2.241 l.qqe 

.so2 1.110 .947 1.982 2.140 .c;13 1.s47 .s~o 

0 9AA 1.A50 l.04c; 

0 743 1.2:17 1 0 3A? 

.413 .04A o.noo o.ono o.ono 

.o44 .011 o.ono o.ono n.ooo 

.2A4 .067 o.ooo o.ono o.nno 

.531 .001 o.ono o.noo o.ono 

.651 .011 o.ooo o.ono o.ooo 

.AA3 .12s o.ooo o.ooo o.ooo 

.499 .101 o.noo o.ono o.ono 

o.ooo .12? .760 1.5?8 2.345 2.958 3.4AO J.,,10 3.111 3.045 2.9qJ 1.4A? t.56? .AS! .112 o.nno a.non o.non 
o.ooo .13? .422 1.210 2.?~6 2.457 l.991 2.1,,1 3.2?2 2.467 2.262 1.294 .944 .4oo .014 o.ooo o.ooo n.ooo 
o.noo .001 .n3J .1~?. .176 .126 
n.noo .on~ .nA2 .164 .2Ao .547 
n.noo .021 .109 .1n5 .103 .662 

.220 

.~A7 

.713 

• 2f.1 
.703 
.A72 

• 0f\1 
.A50 

.713 

.o~5 .o?9 .n2n .011 

.~A1 0 972 0 44? .1~7 

0 83A 1 0 A76 0 746 0 440 

• o 1 i; 

.03Q 

.OA1 

.oo~ o.oon o.ono o.ono 

.016 o.ooo u.nnn o.ono 

.on1 n.ooo o.nno o.ooo 

o.noo .03'- .144 .JAt .q6s .112 1.119 l.A~4 l.Ao9 .A56 1.023 .73? .176 .OR\ .ooq o.ono u.ono o.ooo 
o.noo .056 .483 1.410 2.531 ?..647 2.919 J.376 Z.4~9 2.46~ z.955 ?.l~~ l.ZA7 .7~,, .lQfi o.ooo o.ooo n.ooo 

"' 
19.095 
6.321 

25.f)4A 

2fi.938 
lA.394 
21.4Q7 

2n.R13 
21.R48 

17 • 9AO 
l ll. 64,, 

A. o l 4 

16.945 
lA 0 21t9 

?6.6C-,5 
] 9. 07fl 
?3.?49 

13.515 
2A 0 6H 

?l 0 ?A4 
1.21~ 

'i.t-.10 
H. ~ .... 8 

9.91'0 
2c;. 7?5 

·-----~----------------~-------------------------~--------------------.----------------------------------------------------9-----· 
-ivE~iG[--------------------------------------------------------------------------------------------------------------------------
vALuE~ o.noo .039 .156 .9A3 1.616 2.004 2.??9 ?.41A 2.422 2.106 1.6A7 1.291 .q71 .1A? .04A o.ooo o.non n.nno lA.468 

STANnA~D 
OEVIATJON o.ooo .041 .??4 .479 .749 .904 .9A2 t.100 1.054 .99A .A~7 .fiAn .sos .?54 .os1 o.oon o.noo o.noo 7.40Q 

~ ~l~~,~~EB'6:rA REFER T~ DOCUMFNTATtON J"4STRUMENTATJON1 

'tnb"l_c 1-1.. 

F.PPLFX Ll\R'>~ATO~Y PRECISION '°"YPANnME TER I l.IODEL ?l 
Sr.Rt L NO. I'~11 Fl 

I-' 

°' 



MAY 1976 

HOIJAS 
OAy 4-5 '5-6 ,,_7 7-A A-9 

HEMISPHERIC SOLAR IARADIANCF 
HOU~LY V LllfS, MEl'.;AJOIJLfS/tS'} 0 MF"TfR-HR> 

FOMT r.nLLl~S COLORADO 
COLU"IA[)O STATE ll~fVE:ASITV 

~EPARTMfNT nF ATMOSPHERIC SCIENCE 

MTN. ST~. JIMF. INTEGRATED 
9-10 10-ll 11-\? 12-\1 11-14 14-15 15·1~ 16-17 17-lq l~-19 lQ-?0 20-'1 ?1-2? OAILY VALUES (MJ/SIJM-OAYI 

------i·--o:;on·-:i1~--:~~0-;:616·2:;24-j:n;j-j:5?0-1:1;1·1:13;·1:~;0-;:4;i-;:30~--:~;~--:;;Q--:i11-~:~~~-~:nno-o:ono----71:1;9---
2 o.noo .lQA .010 1.6,7 2.403 l.011 3.445 l.4Q? 3.539 J 0 3q4 ,.9Al '.n~n l.,?q .111 .139 o.ooo u.ono o.noo 2Q.43? 

3 

4 

5 
6 

7 

8 

9 

10 

1 1 
12 
1 3 
14 

15 

16 
17 
18 
19 
20 

21 

n 
23 
24 

25 
26 

27 
ZR 
29 
30 

31 

o.noo .lQ' .A59 i.6n9 2.14A 2.Q4A 3.477 l.75A 1.3Al l.131 1.6A2 2.tA' l.4n, .16? .05? o.ooo o.ono o.ono 
o.noo .OAQ .JA6 .AA4 l.?53 l.~3o 2.031 1.443 t.531 t.174 1.341 .91\ .1AA .53A .01~ o.non o.ooo o.ono 
a.non .211 l.?65 1.975 2.412 ?..002 2.5?5 2.1,? 2.1,,,~ 1.054 .520 .212 1.060 .471 .o3, o.noo o.nno o.ooo 
o.non .021 .?11 .2AQ .385 .425 .412 .493 .741 .559 .112 .2~R .1,~ .o7A .onq o.oon u.onn o.ono 

o.noo .112 .315 .3A7 .9?3 1.~AA 1.200 1.A~c; 3.n?A ?.9AA 2.962 2.3n, 1.5•? .24A .o~~ o.noo o.ono o.ono 
.no4 .23? .792 1.539 2.142 2.571 2.;;3 1.,~o l.Jn7 2.97~ i.A75 1.,c,n1 .111 .1q1 .211 n.ooo u.nno n.ono 
.no2 .22A .122 1.6Q4 ?.416 2.120 .951 '·"'Q4 1.013 1.511 ~.014 1.•~q 1.144 .3A9 .o~i .001 o.noo o.ooo 

.noJ .241 0 9?0 1.s12 2.40A ?.995 1.4A8 1.?Q6 1.1,3 1.3oq ,.793 .J1Q .A?l .611 .021 o.ooo o.ono n.ooo 

.no' .JlA .7A8 .5A7 i.105 l.9H7 2.7Q3 2.1,9 .5QS .314 .212 .2•1 .202 .131 .OAQ .ono o.ono o.ono 
M 

.no• 
M 

M M 1.6c;~ 2.620 1.933 1.016 2.417 1.1c;1 2.13q i.o?8 '.~n~ t.74~ .AAQ .211 n.noo o.nnn o.nnn 

.nol 

• no1i 
.001 
• nnA 

.2An .973 1.7R, 2.515 l.1?7 J.c;Ql 1.AlQ 1.7QO 1.~R2 i.100 ?.??\ 1.615 l.n,4 
M M M M 1 0 116 ) 0 5QA ) 0 7QA 3 0 778 3 0 6~0 ? 0 217 ;> 0 04, .~6R 0 51, 

.o4\ .n00 .1c;c; .290 .588 .650 .~19 .A75 .~58 i.n6~ .11R .~44 .247 

.097 .1A7 .871 1.582 2.533 3.133 2.Q~A 3.091 3 0 605 ,.54A ? 0 345 l.77A 0 94, 

.31R 1.029 1.81? 2.528 3.131 1.578 1.Rn3 3.7R5 3.569 i.113 ?.'in? l.7A, .QA7 

.JI? l.n2n 1.73? 2.37A 3.012 3.422 1.12c; 3.692 2.210 i.533 1.nAA .50Q .s1n 

.?5, 

.197 
• oc; 1 
.2c,c; 

• ;>c; 1 

.0~2 

0 000 Ll.nf'IO 0 0 000 

0 006 U.1)00 0 0 000 

.no1 o.non o.ono 

.002 o.ono n.noo 

.002 o.ono o.ono 

.001 o.nno n.ono 
.014 .34~ 1.003 l.6R7 1.230 1.139 ?.568 3.111 l.R73 1.n19 ~.103 t.471 .4~, .01c; .onA o.ono u.ono o.nno 
.no2 ·?•A .9~1 l.71Q 2.399 3.015 3.597 J.477 2.455 2.136 0 6A3 .&21 .41A .195 .oAn .non o.oon o.ooo 

.002 .167 .220 .5?~ l.427 2.301 .507 .504 .943 .530 .195 .lA1 .211 .?ns .oc;5 .no1 o.ono o.ooo 

.ooc; .011 

.1'103 .135 

.nos .111i 

.nos .174 

.020 .2A5 
M 

M 

M 

"" 
M 

M 

M 

M 

M 

M 

.068 .208 .659 .94A .SAS l.n~l l.945 1.541 .459 .A6n .4AQ 

.391 .529 .693 .883 .725 .640 .674 .507 .466 .544 .635 

.135 .419 .602 .92? 1.4?4 2.417 1.551 2.691 ?.n9A 1.2?5 1.154 

0 74A 1.nc;q 2.262 2 0 3R2 l.A?l 1 0 JQ5 1.1?9 .14?. 1 0 327 1 0 861 1 0 541 
.542 1.251 2.748 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

M 

~ 

M 

M 

M 

M 

M 

M 

M 

M 

... 
M 

M 

M 

"' 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"" 
M 

M 

M 

M 

"' 
"' 
"' 
"' 
"' 
"' 

M 

M 

M 

M 

M 

M 

• l 59 
.544 

• 537 
.OQ?. 

~ 

M 

M 

"' 
M 

M 

.02A 

.} 14 

.112 

.20A 
M 

M 

M 

M 

M 

M 

.002 o.noo n.ooo 

.004 o.ooo o.ooo 

.001 o.noo o.nno 

.001 o.noo o.ooo 
M ,. M 

M M M 

~ IJ M 

M M M 

,... M M 

M M M 

27 0 3A,C, 

13. r; 76 

19.090 
4.421 

lQ.651 
?4.618 
l A. 718 

26. n'"' 
11.579 

M 

11.1oq 
M 

~.772 

?6.134 
32.lOO 
25.355 
}Q.314 
22. onq 

7.Q99 

Q.031 
7 0 4A9 

15.AQ2 

11~. 1 55 
M 
M 

M 

M 

M 

M 

--··-------------·----·~------------------------··--------------------·---------------.--------------------------------------------ivEkAGE·-------------------------------------------------------------------------------------------------------------------------
vAL llE S M M M M M M M M M M M "' M M M M M '-' M 

STANDARD 
DEVIATION M M M '-' M t-4 M M ~ M M "' M M M M M 1-1 M 

~ 
E 

MI~SJN~ DATA 
ESTIMATEn nATA REFER TO DOCUMFNTATYON 

tNST~J~ENTATIONr EPPLEY LA~O~ATn~v PMECISION PYRANOMFTFR (MnOEL ~) 
~f~IAL NO. l?,13 F1 

Table 12. 

.._, _. 



JUNE l«H6 

HOllRS 
DAY 4-5 S-6 ,.,_7 7•R R-9 

HEMJ~P~ERIC SOLAR lRR~nIANC~ 
HOURLY VALUFS, MEGAJQULES11sa. ~FTER-HR) 

F"\JMT COLL l NS Cl"LOIUDO 
COLU~Ano STATE llNTVFl~C\II'! 

nEPARTM[NT n~ ATMOSPHEQIC SC ENCE 
MTN. STD Tl~E INTEG~ATEO 

9-10 10•11 11•1? 12-13 13-t4 14-15 l~-l" l~-11 17-l~ 1~-\Q lQ-20 i0-?l ?.1·~~ DAILY VALUES 
(MJ/SQM-DAVI 

------i------;-----;-----;-----;-----M-----;-----M-----M-----;-----M---:;s2-;:~;A-i:2;1--:;;;--:oio--:oai-~:;;a-o:o~o--------~----

2 .n2s .44Q 1.158 1.839 2.516 3.16Q 3.651 .84\ ?.R44 3 0 11,A 1.54A 1.,11 l.5A' 1.10,., .4~3 .01~ o.ono o.ono ?~.3QA 

3 .n2• .38? l.n73 i.eo1 2.504 ~.OQ8 J.570 3.7QO 2.842 2.101 ~.AqA 1.3~~ 1.2~0 l.OAO .2~1 .o2R J.ooo o.ooo 2A.1,]J 

• 
5 
,., 
7 

8 

9 

10 

11 
l? 
11 
14 

15 
16 
17 

18 
19 
20 

21 

Z2 
23 
24 

25 
26 
27 
2R 

29 
30 

.023 .J~S l.OR2 1.en5 2.476 3.019 3.494 3.740 3.6R2 1.632 1.1,~9 .55~ 

M 

M 

M 

.02n 

"' 
M 

M 

M 

M 

M 

M 

M 

M 

M M M M M M "" 
~ 

M M M M M M M 

M 2.860 3.315 3 05A7 3 0355 2 0913 2 0 990 1.57? 
.376 l.002 1.7n7 2 0369 2 0 929 3 0319 3 05QR 2.262 1.955 2.?4fl 1.~77 

M 

M 

M 

• ,,,, 1 

.Q2,, 

M 

M 

M 

.~1' 

.on 

M 

M 

M 

.SOA 
• Of. 7 

M M "' 
M M M 

M ,.. M 

.OOQ u.ono o.noo 

.001 o.nno o.ooo 

.ooe .310 1.?A5 1.244 2.326 1.328 .9A1 1.0AO M M M ?.on7 .75Q .607 .2Ah .oOA o.ooo o.ooo 

.020 .36" 1.~09 1.742 1.440 1.s55 3.475 ~.517 '·572 1.065 .906 ?.onA 1.4,.,A .9A9 .15,, .oo? u.ono o.ono 

.n23 .374 1.029 1.762 ?.437 1.006 3.439 1.t.n7 J.174 J.097. 2.9,.,0 ?.3\1 2.on~ .~49 .231 .015 o.ono o.ono 

.no~ 

.no6 

.oo9 

.nn7 

.014 
n. noo 

.oAn .427 .714 2.?20 3.114 3.499 3.hf.f, 1.SA6 3.57.3 3.l~l ?.?17. .7Q4 .379 .?2S 

.200 .973 1.902 ?.151 ~.6?7 2.9?7 1.?~3 2.111 1.437 2.016 ?.2n1 1.f,4? 1.3n7 .57? 

.197 1.144 l.H52 2.539 3.128 3 0569 J 0 7Q2 1 0 7hl 3.034 J.141 1.4Q4 l 008A .47A .149 

.21n 1.710 10648 2.477. 3.011 3 0255 3.,.,77 3.6?2 M M 2 0 392 1.7~5 1.087 .275 

.131 .392 .6RA .Q94 1.865 1.444 2.100 2.536 1.248 1.134 .5~n .76? 1.34? .521 

.014 .1n2 .219 .25s .286 .462 l.21s 1.4?2 1.001 z.313 .10• .Joo .256 .121 

.nu~ o.noo o.onn 

.o?c; o.ooo o.ono 

.Ol? o.nno n.ooo 

.ooq u.nno o.noo 

.011 o.ono n.ono 

.001 o.nno o.ooo 

.non .059 .??4 .3?3 .AB?. .945 .494 .7Q2 .A95 0358 1.005 0 694 1.13? 1.012 .231 .n75 o,ono o.ooo 
0024 .427 l.074 1.812 2.447 3 0059 3 0451 3 0 703 3.5,,7 3.287 3 0069 ? 04A1 1 075? l.ORO .4?1 .014 OoOOO 0.000 
.o43 .291 1.011 1.7RR 2.?40 3.015 3 0179 1.b?S 1.446 3.267 J.057 2.1A1 1 0075 .611 .275 .022 u.ono o.ooo 

.01q .393 1.067 1.791 2.399 2.9A8 3.3Rl 3.1,19 3.510 2.519 2.265 ?.345 1.540 1.132 .3A4 .021 o.noo o.ooo 

.016 .314 .997 1.6~9 2.?Q7 2.B66 J 02qs 3.4An 3.103 2.s1_~ 2.610 .??? .11Q .167 .374 .013 o.ono o.ono 

.no~ .365 .A54 .67A l.Q74 2.260 .429 .~1~ .Ao2 1.9n1 M ~ .506 .•3~ .lQA .003 o.noo n.ooo 

.023 .4n? 1.060 1.117 2,406 1.119 3.500 2.1~2 2.9R9 ?.444 2.38A ?.7n4 1.7~7 1.011 .4~Q .012 a.non o.ooo 

.022 .397 l.040 1.75Q ?..3Q7 3.018 3.373 J.~~6 ?.947 ? 0 8QO ,.762 1.3A~ 1.sa1 1.031 .•1~ .010 u.noo n.ooo 

.no9 .294 1.ns1 1.71Q 2.119 3.oo~ 3.350 3.&n,., 3.3Q4 2.3Ab 2.698 ?.44~ l.~21 l.13A .•44 .025 o.nno o.ooo 

.019 .374 l.no4 1.775 2.340 2.962 3 011• 3.6A6 1.1&3 2.QQ1 2.&81 ?.4P? 1.57~ 1.133 .40A .019 o.onn 0.000 

.016 .3f,l 1.010 lo7?S 2.342 2.955 3 01?6 3 0579 J 0 4A~ J 0305 2.108 1.n9t 

.n17 035S ~980 1.6AR 2.282 ? 0 A31 3 0 279 3.1,.,3 7. 0AS7 ? 043A 1.34~ .9PO 

.n09 .17R .~71 .659 l.~99 ?.6H6 J.1Q9 1.672 l.R11 .7A8 .316 .47n 

.~A,, 0 779 0 4~~ 0 01~ UoOOO 0 0 000 

.11~ .3?J .21~ .o?? o.noo o.ooo 

0 430 .40? 0 206 .014 u.ono o.ooo 

"' 
M 

M 

M 

24. 776 
M 

?3.51\9 

30.26R 
27 .,.,::n 
?fl. l 01 
29.3R7 

M 

lb.314 
A• TF.6 

9.131 
Jl.1,72 
2q.332 

79.372 

?4.11& 

"' 
2A 0 RfiR 

7.7 0 718 
?Q 0 7«Hl 

30 0 097 

27.?40 

?3. 773 

17.2"0 

-----------------~-----~------------------------·~--------------------.---------------~--------------------------------------------ivEAAGE·-------------------------------------------------------------------------------------------------------------------------
vALllfS .01~ .297 .9?0 1.46<; 2.101 ?..6~0 2.A96 3.os? 2.qoh ? 0 330 ~.113 1.6?5 1.1~1 .111 .JoR .014 o.ono o.onn M 

STANOARn 
DEVIATION .010 .122 .102 .531 .582 .740 1.060 1.065 .q13 .912 .B64 .7,.,0 .509 .1Ah .l4A .oOA u.nno n.ono M 

M 
E 

••IJc;stN'l DATA 
ESTtMAl[O OllA REFFR TO DOCUMF"NlATtON 

tNSTRll~~NT~TIONI F-PPLEY LAHORATO~Y P~ECISIO~ ~VRANnMfTfR (MODEL ?l 
~ERJAL NO. 1?~11 F3 

'rab1-~ 1-3. 

)-1 
co 



Jill Y 1~76 

HOURS 
OAY •-5 5-6 ,.._ 7 7-R P-9 

HEMl~PMfRir SOLAR IRPAOIANCF 
t-!OtJRLY VALllfS. MfGAJOllLfSl!S1J 0 MF:TEP-H;J) 

FOMT CnLLINS COLORADO 
CnL vMAQO <;TA TE lJNJ VEwS ITY 

nEPAHTMfNT OF AT~OSPHfRIC SCIEN~F 

MTN. ~TD. IJME INTEGRATED 
9-10 l~-11 11-1? l?-13 13-14 14-1, 15-1~ 1"-17 17-1~ tR-\Q \Q-20 20-?1 ?1-22 nAILY VALUES (MJ/SQM-DAYI 

-----------:~n5--:3;n--:~10-i:61Q-2:i1;-~:0;3-2:o?j-i:1Q5-2:n~0-i:648--:oQ?--:5n~--:6iA--:51~--:i10--:o?~-~:n~o-o:ono ____ i6:sAo __ _ 
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3 .012 .3o7 .Q?? 1.6?6 2.?57 2.A14 3.?41 3.4Q4 i.454 1.101 ,.Q69 ?.425 1.576 .Q51 .37~ .022 o.ono o.ooo 29.573 
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.osq o.ono o.ooo 

.049 o.nno o.ooo 
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.011 o.oon o.ooo 

.002 o.ono o.ooo 

.004 o.ono o.ono 

0 0(15 O.ooo 0.000 
.Oll OolJOO 0 0 000 

.001 .21A .105 t.470 2.l~A 2.130 3.199 3.4n7 3.436 3.241 ?.767 ?.2QO l.6AQ .97n .200 .003 o.ono o.ooo 

.001 .204 .A02 t.541 1.364 1.935 t.JS6 1.467 2.6&3 .9Q4 .211 .266 .7A6 .514 .2?7 .004 u.ooo o.ooo 
o.ooo .041 .122 .soR ?.403 2.860 3.o?o 3.s1J ?.196 ?.631 ,.n45 1.011 .2?n .112 .1s1 .no? o.ono n.ooo 

.001 .18? .791 1.012 1.660 2.002 3.346 2.A54 1.AJ7 ?.556 ?.41~ ?.Sqq 1.517 .916 .386 .010 o.nno n.ono 
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.002 .o•t .326 .SAO 1.78~ 2.236 2.108 2.219 2.4n9 ?.740 ?.124 .692 .s,..A .100 .Ol?. o.ooo u.ono o.ono 
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MTN. ST0 0 TIMf. TNTfr,PATEn 
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M M ,924 l,RR3 l,541 .1~4 ,1Q9 ?,044 ,A09 l,l?q ,407 
,1139 .1~? ,130 ,284 ,378 ,540 ,521 ,323 ,219 ,1A4 ,147 
,?67 1.1~~ 1,916 ?,505 2,942 3,165 1,159 ?,920 ?,397 1,R15 l,OA? 
,183 ,910 1,749 2,354 2,8,,2 3,015 ?,758 2,535 1.3Al 1.A~4 ,1A1 
,155 ,,,08 1.444 1,436 2.1~4 2,904 ?,752 ?,260 1,QQ) 
,457 1,143 1,7Al ?,253 2,790 l.~17 ,?70 ,718 ,539 

,159 ,969 1.106 ,969 1.417 ?,9?5 3.nn7 ?,191 1.651 
.n53 ,3so .122 1.6,,0 1.019 l.h54 ,?66 .111 .s17 
,?52 ,7?0 1,517 1,915 2,119 l,AA7 ,70A ,498 ,151 

,Q74 ,AA7 

,41q .47n 

,67' .:HR 

,A?Q l,?3A 

.111 .167 
,136 10007 1.714 2,295 ?,678 ?,945 ?.,A97 ?,5,,0 ?,165 1.5~? 

.128 .7~4 1,090 ?,194 2.1•0 2,9QO 3.on5 ?,841 i,765 .6~1 

,327 1,051 1,750 ?.277 2,7AO 2.9~4 2,916 ?.,658 i,997 ,679 
,o?.4 .010 ,064 .498 .120 1,1Q7 .1~s ,2A8 ,313 .1sn 

,048 .203 .317 .444 l.on7 1.7~1 \,915 2,?71 1,775 0 8?A 
,304 ,975 1,702 2.322 2,752 2,911 2,919 2.661 ~.lAO l,56n 
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,27] ,394 l,31)0 2,?Q7 l.?.n4 l,9Al 1,951 ,5,,5 ,151 

.111 ,?91 ,552 ,'i37 ,4?0 ,295 ,b76 ,494 ,6l5 
,634 .A65 1,140 2,515 2,906 2,85~ ?.,559 ?,122 1,3?~ 

,910 1,632 ?.,244 2,654 2,A?6 2 0 A08 2,~45 ?,072 1,445 
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,062 ,471 1.321 1.757 1.956 2.116 1.998 1.~67 1.030 
.104 ,639 1,243 1,746 2.045 2,13J 1,9~5 1 1 594 ,541 
.201 1,020 1,480 1,767 2.038 2,106 l,958 1.574 ,982 

,034 o.ooo o.ooo 0,000 u.ooo o.ooo 
.190 o.ooo o.ooo 0,000 u.ooo o.ooo 
.212 o.ooo o.ooo 0,000 o.ooo o.ooo 
.191 o.ooo o.ooo o.ooo u.ooo o.ooo 
,151 o.ooo o,ooo o.ooo o.ooo o.ooo 
.138 o.ooo o.ooo o,ooo u.ooo o.ooo 
.119 o.ooo o.ooo o.ooo o.ooo o.ooo 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

M 

M 

.263 o.ooo o.ooo o.ooo o.ooo o.ooo 
,231 o.ooo 0,000 o.ooo u.ooo o.ooo 
.190 o.ooo 0,000 0,000 o.ooo o.ooo 
,256 o.ooo o.ooo 0,000 o.ooo 0,000 
,271 o.ooo o.ooo o.ooo u.ooo 0,000 
.213 o.ooo o,ooo 0,000 u.ooo 0,000 
,318 o,ooo 0,000 o,ooo u.ooo 0,000 

o,ooo o.ooo 0,000 .119 ,703 I.356 1.926 I,995 1,970 2,147 1,659 1,170 .275 o.ooo o.ooo 0,000 u.ooo 0,000 

M 

M 

3,594 
7,046 
7,945 
9,748 
6,304 

11.495 
M 

lO,S62 
4,365 
9,995 
8,l:S93 
6,071 

l0.352 
9,759 
S.824 

11.030 
11. 045 

9.028 
M 

M 

M 

12.241 
8,451 

12.337 
12.550 
12.212 
13. 441.J 
l J. 319 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
~ALUES 01000 0,000 0,000 ,067 ,500 1,028 1,451 1,612 1,581 1,437 },046 ,621 ,145 0,000 0,000 0,000 O.OOO 0,000 9.4~4 

STANDARD 
OEVlATION o.ooo o.ooo o.ooo .044 .185 ,317 .377 .472 ,466 ,478 ,407 .2A6 .087 o,ooo o.ooo o.ooo u.ooo o.ooo 2.799 

M 
E 

MISSING UATA 
ESTIMATEU DATA REFER TO DOCUMENTATION 

INSTRU~ENTATIONI EPPLEY LABORATORY PRECISION ~YRANOMETER (MOUEL 2l 
SERIAL NO. 12513 F3 

Table 20. 

N 
V1 



FEBRUAMY 1977 

HOUFlS 
DAY 4.5 5-6 6-7 7-8 8-9 

HEMISPHERIC SOLAR lRRADlANCE 
HOURLY VALUES, MfGAJOULES/cSG. METER-HR) 

fUHT COLLINS COLU~AUO 
COLUMAOO STATE llNIJt~SlTY 

DEPA~lME~l Of ATMOSPHE~IC SClt~CE 

MTN. STD. TIME INTEG~ATEO 
9-10 10-ll 11-12 12-1J 13-14 14-15 15-16 16-17 17-18 18-19 19-cO cu-21 21-22 DAILY VALUES 

(MJ/Sl)M•OAY) 
------i·--a:aoo-o:oaa·a:aaa·-:a3a--:3a9·-:b1i-i:i01-i:23;·-:ai~--:111--:;59·-:1sa·-:2i;-o:aaa·a:oaa·a:ooa·o:aao-a:oaa·----~:1;2·--

2 O.OOO O.OOO O.OOO ,038 ,355 l,012 1,480 l,1A7 l,65b 1,964 J,446 ,946 ,19q 0,000 0,000 0,000 U,OOO 0.000 l0,284 
3 o,oou o,ooo 0,000 ,150 ,707 l.Jl5 1,805 2,093 2.111 2,017 10636 1.012 .316 o.ooo o.ooo 0,000 u.ooo 0,000 13.290 
- o.ooo o,ooo 0,000 .213 ,761 l,330 1,840 2,}q4 2,226 2,038 },623 1,042 ,313 o.ooo o.ooo 0,000 u.ooo o.ooo 13.5d0 
s o.ooo o,ooo .001 ,141 .428 ,488 ,942 ,977 1.27~ 1.283 ,918 ,635 .100 ,000 o,ooo o,ooo u,ooo o.ooo 1,2ss 
6 o.ooo o,ooo ,001 ,146 ,733 1,356 1,853 2,177 2,210 2,133 1,365 ,613 ,295 ,020 0,000 o,coo u.ooo 0,000 12.902 
7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

o.ooo o.ooo o.ooo 
o.ooo o,ooo o.ooo 
o.ooo o.ooo o.ooo 
o.ooo o.ooo .ooo 
o.ooo o.ooo .ooo 
o.ooo o,ooo .002 
o.ooo o.ooo .ooo 
o.ooo o.ooo 

M M 

M M 

M 

M 
,.. 
M 
,.. 
,.. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.001 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.165 

.161 

.111 
,184 
,312 
.153 
.134 
.125 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.793 l,4Qd 1 1 902 2,207 2 1 291 2,0b7 \,747 l 1 0A9 

.78~ 1.430 l,93S 2.239 2.32c 2.1~0 1.7•8 1.111 

.001 1.426 1,951 2.210 2,32d 2.1-1 1.772 1.137 

.788 1,430 1.951 2.222 2,284 2.110 1.720 1,139 

.418 .792 1.524 1.244 l,7JJ 1,734 1.667 1.064 

.347 ,56d .674 .786 2,327 1,899 },030 .723 
,470 1.010 ,693 2,283 2,513 2.41~ 1,523 1.2RO 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
"' ,.. 

"' 
"' ,.. 
,.. 
~ 

"' ,.. 

"' 
"' 
"' 
"' 
"' 

.•23 

.386 
,411 
.442 
,434 
,313 

.683 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.011 o.ooo o.ooo u.ooo o.ooo 

.000 o.ooo o.ooo u.ooo o,ooo 

.013 o.ooo o.ooo u,ooo o.ooo 

.01s o.ooo a.coo o.ooo o,ooo 

.023 o.ooo 0,000 u.ooo o.ooo 
,033 o.ooo o.ooo u.oao o.ooo 
,031 o.ooo o.ooo o.oao a.coo 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,., 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

14,104 
l4.2dl 
14,431 
14.~86 

10,945 
d,853 

13. 03'1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

----------------------------------------------------------------------------------------------------------------------------------
-;vE~AGE--------------------------------------------------------------------------------------------------------------------------

vALuEs M M M M M M M M M M M "' M M M M M M M 
STANDARD 
DEVIATION M M M M M M M M M M M i.- M M M M M M M 

M 
E 

MISSING UAH 
ESTIMATEU DATA REfE~ TO DOCUMENTATION 

JNSTR•tMtNTA llOllil 

Table 21. 

EPf'Lt'T' LAB ORA TOHV pµf. c l.S l1)N f;..1 y"' A NOME TE R I' l•QDf..L 2, 
SERtAL NO, 1251) f3 

N 

°' 



MA><CH l CH7 

OAy 
HOURS 

4-5 5-6 6-7 7-8 8-9 

HEMISPHERIC SULAR IRRADIANCE 
HOURLY VALUES, MEGAJOULES/1SQ 0 METER-HR! 

FO~T COLLlNS COLO~ADO 
COLv~ADO ST TE UNIVEHSITY 

DEPAHTMENT OF ATMOSPH~HIC SCIENCE 
MTN 0 STD. TIME INTEGRATED 

9-10 10-ll 11-12 12-13 13-14 \4-15 15-16 16-17 17-18 18·19 19-cO ~u-21 21-c2 DAILY VALUES CMJ/SQM•0Ay) 
---------------------------------------------------------------------------------------------------------------------------------M M M M M M M M M M M ~ M M M M M M M 

2 

J 
4 

5 
6 

7 

8 

9 

10 
11 
12 
13 

l• 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

M M 

o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o,ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 

M M 

o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
c.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 

o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 

"' 
.021 
.063 
.063 
.040 

• 072 
.093 
.087 

M 

.o35 

.061 

.103 

.100 

M M ~ 027d ,647 0770 ,910 069d ,361 0185 0057 0,000 0,000 OoOOO 0,000 
.225 .715 1.549 2.235 2.257 2.67d 2.3~6 t.919 1.165 .219 .038 o.ooo o.ooo o.ooo o.ooo 
.581 1.317 1.942 2.300 2.1a8 2.894 2.126 2.269 1.651 .8•8 .063 o.ooo o.ooo o,ooo o.ooo 

.•01 .939 l.6a5 2.•55 2.109 1.410 1.914 1.15• l.5e6 .69o 

.522 1,258 1.937 2,•s9 2.106 2.010 2.648 2.2s3 1.602 .829 

.571 1.359 1.864 2.278 1.252 1.380 1.784 \.979 1.380 l.273 

.215 .852 l,9ld 2,531 2.dlO 2.ao~ 2.479 1.516 1.039 1.192 

.657 1.348 l.99b 2.318 1.218 l,05~ l.445 t.089 2.063 1.251 
M M ,.. M M M M M 0126 0078 

.5s2 l.099 ,83• .787 1.0•6 .846 ,569 .622 .sso .250 

0685 1.495 2.184 2.716 2,988 3.054 2.859 z,455 1.802 l.031 
.816 l.5oo 2.205 2.166 2.948 3.119 2,d65 2,392 1.824 1.043 
.112 1.477 2.1s1 2.691 2.936 2.1•1 .799 ,361 .112 .088 

.167 o.ooo o.ooo o.ooo 0,000 

.1ao o.ooo o.ooo o.ooo o,ooo 

.18• o.ooo o.ooo o.ooo o.ooo 

.316 o.ooo o.ooo o.ooo 0,000 

.303 o.ooo 0,000 o.ooo 0,000 

.015 o.ooo o.ooo o.ooo o.ooo 

.119 o.ooo o.ooo o.ooo o.ooo 

.220 0,000 o.ooo o.ooo o.ooo 

.194 o.ooo 0,000 o.ooo o.ooo 

.011 0,000 o.ooo o.ooo o.ooo 

.116 .714 1.524 2.214 2.029 2,943 2.90J ,905 l.61J 1.328 ,860 .253 o.ooo o.ooo u.ooo 0,000 

.121 .162 1.528 2.146 2.201 2,212 2.s12 2.~38 2,370 1.726 .96R .220 o.ooo o.ooo o.ooo o.ooo 

.118 .105 1,453 1.173 1.510 1.296 1.290 1.187 .833 .aa4 .012 .201 o.ooo o.ooo u.ooo o.ooo 

.012 .331 ,741 2.118 1.337 ,739 .204 1.029 i.140 1.794 1.124 .304 o.ooo o.o~o o.ooo o.ooo 

.166 .810 l.500 2,290 2,823 3.116 3.184 2.650 2.260 .a31 1.201 .3o4 o.ooo o.ooo o.ooo o.ooo 

.112 .886 1.681 2.291 2.1s3 3.121 3.167 2.983 1.236 .sea ,281 .012 o.ooo o.ooo u.ooo o.ooo 

.137 .696 1,542 l,862 2,866 3.040 3.24d 2,962 2.296 1.892 1.145 .327 o.ooo 0,000 u.ooo o.ooo 
o.ooo o.ooo .196 .923 1,704 2,390 2.84b 3.037 3.179 2.965 2.509 1.902 1.160 .338 o.ooo 0,000 o.ooo o.ooo 
0.000 0 0000 ,172 0978 1,693 2 0367 2 0831 3 0106 3 0143 2 0913 2,042 1 0046 0333 ol53 0.000 0 0000 0,000 0 0000 
o.ooo .001 ,095 .545 1.110 2.241 2,939 2,693 2.68d 2,951 2.599 1.979 .962 .433 .001 o.ooo o.ooo o.ooo 
o.ooo o.ooo .20s .921 l,7or 2,364 2.834 3.185 2.991 2,734 2.~12 .81s .968 .26~ .001 o.ooo o.ooo o.ooo 

o.ooo .ooo .111 .a51 1.604 2.3~4 3.041 2.467 2.998 1.005 1.545 1.742 .690 .•oo .006 o.ooo o.ooo o.ooo 
o.ooo o.ooo ,258 .971 1.743 2.424 2.857 3.1so 3.101 2.969 2.550 1.677 .325 .151 .001 o.ooo u.ooo o.ooo 
o.ooo o.ooo .121 .477 1,561 1.713 2.216 3.233 2.006 1.d21 2.725 2.069 1.449 .516 .013 o.ooo u.ooo o.ooo 
o.ooo ,004 
o.ooo .001 

,339 1.130 1.531 1.347 1.s31 1.674 1.135 1.377 1.065 .663 .510 
.321 1.084 1,861 2.590 3.104 3.366 J.38~ 2.~~8 2.680 1.700 1.115 

.211 

.312 
.008 o.ooo u.ooo o.ooo 
.009 o.ooo u.ooo o.ooo 

o.ooo ,003 .326 l.091 1.768 2,473 2.886 3,148 2.659 2.153 1.298 1.169 .768 .230 ,004 o.ooo o.ooo o.ooo 

M 

15.377 
19.449 

14.579 
19,362 
15.376 
17.764 
14.828 

M 

7,308 

21.551 
21,835 
13.639 
18.203 
19,972 

11. 536 
11. 532 

21.221 
19.236 
22. 013 
23.149 
20. 776 
21,244 
21.411 
18.873 
22.255 
20,720 
lJ.123 
24,495 
19,975 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVEQAGE 
VALUES OoOOO ,001 0137 0708 1 0417 2.023 2.388 2.461 2.434 2.129 1.810 1.304 .790 .219 .002 o.ouo u.ooo 0 0000 l~.243 

STANO~RD 
JEVIATION o.ooo .002 .o~7 .248 .312 .413 .686 .838 .911 ,838 .698 .584 .402 .125 .003 o.ouo u.ooo o.ooo 4,157 

M 
E 

MISSING DATA 
ESTIMATEU DATA REFER TO DOCUMENTATION 

INSTRUMENTATION: EPPLEY LABORATORY PRECISION ~YRANO~ETER !MODEL 21 
SERIAL NO. 12513 FJ 

Table 22. 

N 
-.....J 



APRIL 1 <H7 

HOURS 
DAy i.-5 5-6 ,,_ 7 7-8 A-9 

HEMISPHERIC SOLAR IRRAOIANCE 
HOURLY VALUES, MEGAJOULES/(SQ. METER-HR) 

FUkT COLLINS COLu~AUU 
COLUkAOO STATE UNlVEMSITY 

DEPARTMENT OF ATMOSPHE~ IC SC I E1~CE 
MTN. STD. TIME . INTEGRAT~O 

9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-cO cu-21 21-22 DAILY VALUES 
(MJ/SQM•D>iYl 

------i·--a:oao··:oas·-:3i9-i:o;s-i:9s7-2:;92-i:13s·i:i3s-i:o2i-i:3ii--:66j--:j7;·-:01i--:isa--:oi~-o:ooo-o:ooa-o:ooo ____ i2:;2~---
2 

3 
4 

5 

6 

7 

8 

9 

lo 
11 
12 
13 
l• 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

o.ooo .002 .132 ,213 .483 .736 1,388 1,429 1.24~ l.096 ,71~ ,423 ,099 .046 .002 0,000 u.ooo o.ooo 
o.oou 
o.ooo 
o.ooo 
o.ooo 

M 

M 

M 

M 

M 

M 

M 

M 

!"' 

M 

M 

M 

M 

M 

.oo3 
,013 

.167 

• • 11 
.45o .647 ,793 .932 2.395 3,59~ 3.389 2.B9l 2.055 1.335 .514 
,993 1.040 1,486 l,885 2,031 2.05b 2,052 l.aeo 1,916 .874 ,337 

.01s .397 1.234 2,00• 2,673 3.164 3,419 3.445 3.110 2.744 2,095 i.320 .529 
0015 e442 11222 l,991 2 1655 3,140 3 0368 3,392 3 0 151 M " M M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
,.. 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
M 

M 
,.. 
M 

M 

M 

"' 
M 

,.. 
M 

M 

,.. 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"4 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,., 
,.. 
,., 
... 
,., 
,., 

" ,., 
,., 

" ,., 
,.. 
,.. 
,.. 

" 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,016 o.ooo u.ono o.ooo 
.013 o.ooo u.ooo o.ooo 
.013 o,ooo u.ooo o.ooo 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,., 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M 3.56~ 3.354 2.909 1,767 .910 .so7 ,062 o,ooo u.ooo o.ooo 

o.ooo .105 .661 1,442 2,142 2.119 3.399 2.663 1.862 3,538 2.161 2,514 1.340 ,662 ,063 o,ooo u.ooo o.ooo 
o.ooo .109 ,695 1,464 2.200 2,843 3.298 3,491 3,524 3.324 2.879 " M M M M M M 

M M M l.~71 2 0 250 2,B68 3,301 3 0 508 3,25b l,274 t.950 1.887 l.474 ,65~ ,103 0,000 U.QOO 0,000 
o.ooo .132 ,74o i.504 2.196 2.e42 3,331 3,212 3 1 11~ 2.876 2.991 2.0~5 l.487 .593 .110 o.ooo o.ooo o.ooo 
o.ooo 
o.ooo 
o.ooo 

M 

.1s1 

.124 
• 11 0 

M 

.736 l.s12 l.430 ,545 ,525 

.673 1,45~ 2.124 2.766 2.395 

.495 ,693 1,178 2,155 2.050 
M "1 M M M 

,690 l,lOij l.OJO 
.760 l.Ol~ ,712 
,658 .868 .357 

M M M 

,990 l.225 ,722 
.357 .104 ,073 
.485 1.901 1.105 

M " M 

,052 
.050 
.327 

M 

.ooJ o,ooo u.ooo o.ooo 

.003 0,000 u.ooo o.ooo 

.023 o.ooo o.ooo o.ooo 
M M M M 

~.018 

19.187 
l& 0 9!H:i 

26.162 
M 

M 

,.. 
M 

M 

M 

M 

1'-1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

25.930 
M 

M 

27.285 
l0.724 
l~.613 

12. 4 l l 
M 

-----------------------------------------------------------------------------------------------------------------------------------ivERAGE·-------------------------------------------------------------------------------------------------------------------------
vALuE. s ,... M M M M M M M M M M ~ M M M M M M ,., 

STAM.JARD 
UE V l AT I ON M M M M M M M M M M M I' M M M M M M M 

t. 
MlSSIN'3 UATA 
ESTlMAT[U OATA REFEH TO DOCUMENTATION 

INSTRUMENTATION! 

Table 23. 

EPPLEY LABOHATOHy PRECISION ~YRANOMETER (MQOlL 21 
SERIAL NO. 12513 F3 

N 
(X) 



MAY 1977 

DAY 
HOURS 

i..5 5-6 6-7 7-8 8-9 

HEMISPHE~IC SULAR IHHAUIA~Cf 
HOURLY VALUES, MEGAJ0ULES/(5~, ~ETt~-HR) 

FUHT COLLINS COLOHAOO 
COLUHAOO STAT[ UNlV[~SITY 

O£PART~E~I Of ATMOS~HEHIC SCIENCE 
MTN, STD TIME !NTEGRATED 

9-10 10-11 11-12 12-lJ 13-li 14-15 15-16 16-17 17-18 18-19 19-20 co-21 21-22 D ILY VALUES 
(MJ/S~M·UAY) 

·---------------------------------------------------------------------------------------------------------------------------------
2 

3 
4 

5 

6 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 

31 

,.. ~ ~ ~ M M M M M ~ M ~ M ~ M M M M M 

M ,.. M M 2,557 2,916 3,364 3,572 3,38'- 2,565 2,624 2,2eA 1,029 ,511 ,064 0,000 U,OOO 0,000 
o.ooo .o@a ,418 1.325 2,029 2.149 2,350 3,371 3,348 1.ro9 ,522 1.060 ,562 .226 ,031 0,000 o.ooo o.ooo 
o.ooo ,076 
o.ooo ,091 
o.ooo ,20~ 

o.ooo ,095 
o.ooo ,203 

,539 1,509 2,0'-6 2,346 3,473 3,492 3,68~ 3,S26 3,036 2,451 1,633 
,393 ,821 2,491 3,011 3,448 3,641 3,624 3,383 2,338 2,294 1,506 
.8~0 1,390 2,257 2,901 3,362 3,573 3,5M~ 2,S54 2,950 2,279 1,552 
.102 ,695 ,364 i.221 2.202 2,506 1,833 2,224 2.326 2,242 1,630 
,864 l.a10 2,152 2,911 3,382 3,578 3,621 3,458 2,837 1,754 ,498 

,824 
,533 

,783 
.837 
.249 

.109 0,000 u.ooo o.ooo 
,050 0,000 u.ooo 0,000 
,134 0,000 v.ooo 0,000 
.132 0,000 u.ooo 0,000 
,086 o,ooo u.ooo o.ooo 

O,QQU ,237 ,916 1,659 2,363 2,94t:l 3,297 3,523 3,514 3,332 2,958 1,60B ,458 ,063 ,010 ,001 U,ooo 0,000 
o.oou ,072 ,635 1.627 2,337 2,945 3,235 3,622 3.126 ,565 2.193 ,871 ,388 ,458 ,281 ,003 u.ooo 0,000 

.ool ,211 

.002 .202 
,984 1,749 2,474 3,091 3,517 3,633 3,611 2,874 2,842 1.938 l,805 ,961 
.•52 ,974 1,858 1,545 1.830 2,960 2,917 3,452 ?.597 1,870 1,323 ,891) 

,228 .ooo v.ooo 0,000 
.234 .001 o.ooo 0,000 

.001 ,143 ,531 ,829 1,421 1,510 2,696 2,950 3,29~ 3,422 1.890 2,183 1,535 .321 ,066 o.ouo o.ooo o,ooo 

.002 ,131 ,631 i.57• 2,378 2,481 1.734 ,471 2.09~ 3,418 1.210 ,5e5 ,263 .049 .oos ,ooo o.ooo o.ooo 

• 0 0' 
.ooB 
• l)OJ 

.ooJ 
,Q04 

.001 

.006 
• 0 l 0 

.ooo 

.010 
• oo!:i 
.010 

• 0 ll 
o,ooo 

,241 1.201 l.ao0 1,416 2,811 2,829 3,676 3,387 2,958 2,564 1,691 ,910 ,552 
,188 ,399 ,871 2,382 3,ooa 3,375 2,756 1,60• ,518 ,409 2,194 1.138 ,743 
.157 ,927 1.684 2,394 2,952 3,369 3,628 3,639 M M 1,218 ,958 1,083 
,271 1,064 1,749 2,461 3,053 3,470 3,654 3,030 2,509 2,640 l.471 1.058 
.133 ,902 1,845 2,550 3.226 3,577 3,655 3,922 3,019 2,243 ,774 ,735 
.106 ,219 ,408 ,969 2.475 2.392 2,346 ,268 ,289 1.578 1,369 ,479 
,331 1.159 1,907 2,590 3.011 3,535 3,407 3,48~ 2,547 2.519 2.389 1,165 
,338 ,995 1,762 2,479 2,616 3,375 3,417 1.8lb 3,145 i.977 1,781 1,496 
,241 ,901 1,08~ 2,310 3,130 3,506 3,716 3,617 3,o8a 2,400 2,556 1,413 
,39B l,049 M M ~ 3,049 2,820 3,44J 2,334 2,023 2,111 1 0 116 
,194 1.003 ,921 1,435 2,19~ 2,989 2,483 2,474 2,232 1,641 .805 .111 
,411 1.053 1,654 2,214 2,499 3,065 3,252 3,483 2,004 1,446 .123 ,049 

,354 1,040 },784 2,464 3,130 3,001 1,189 1.102 3,020 },459 2,036 l,470 
,089 ,386 1.136 2,312 2,369 1,699 2,507 3,083 2,881 ,979 ,415 .222 

.511 
,363 
,591 
,879 
,644 
,385 
,663 
.228 
.010 
,985 
.213 

,191 0,000 v.ooo 0,000 
,194 ,000 01000 0,000 
,198 0,000 u.ooo 0,000 
• 211 
,079 

,275 
,345 
• l 0 l 

.175 

.154 
,027 
,014 

.220 
,354 

,002 u.ooo 0,000 
,ooo u.ooo o.ooo 
,018 u.ooo 0,000 
,009 v.ooo 0,000 
,002 u.ooo 0,000 
.001 u.ooo o.ooo 
,002 u.ooo 0,000 

0 001 'J,OOO 0,000 
,005 o.ooo o.ooo 
,004 u.ooo 0,000 
,002 u.ooo 0,000 

.018 ,405 1,097 1,878 2,756 2,870 3,319 3,701 3,368 3.027 2.059 1.165 ,486 .120 ,009 ,009 u.ooo 0,000 

.01J ,224 1,037 1,753 2,473 3,061 3,525 3,706 3,661 3,493 2.973 2,074 1,517 ,799 ,146 ,012 v.ooo o.ooo 

.016 ,368 1.071 1,801 2,513 3,080 3,503 3,718 3,685 3,454 3,036 2,456 1,760 1,023 .202 ,007 o.ooo 0,000 

M 

19,188 
28.746 
27,623 
28,366 
18,493 
27,463 
26,887 
22.357 
29,984 
23.109 
22.857 
l 7. 0 31 
26,253 
19,787 

M 

27. l 5t:l 
27,028 

13. ?BJ 

29,282 
25,956 
28,!:>38 

M 

19,409 
21.291 

23.270 
18.647 
26.287 
30.465 
31.693 

----------------------------------------------------------------------------------------------------------------------------------·;vERAGE--------------------------------------------------------------------------------------------------------------------------
vALuEs .oo~ .211 ,789 1,429 2,153 2,675 3,u49 3,151 3.024 2,655 2.147 1.6~8 1,031 ,550 .144 ,003 u.ooo o,ooo 24,480 STANDARD . 

OEVlATIUN .ooo ,108 ,305 ,435 ,542 ,520 ,574 ,771 ,890 ,905 ,737 ,6el ,517 ,318 ,100 ,004 U,OQO 0,000 4,699 

1.1 
E 

MISSING UATA 
ESTIMATEU DATA REFER TO oocu~ENTATION 

INS~RUMENTATION1 

Table 24. 

EPPLEY LABORATORY PRECISIUN ~YRANOMETER tM0JEL 21 
SE~lAL NO, 12513 F3 

N 

"'° 



JlJNt. 1 ~77 

HOti!-15 
OAy .. _5 5-6 6-7 7-8 8-9 

HEMISPHERIC SULAR lRRADlANCE 
HOURLY VALUES, MEGAJOULES/(SU. METER-HR) 

FU~T COLLINS COLUHADO 
COLU~AOO STATE UNIVEHSITY 

OEPARTMENf OF ATMOSPHERIC SCIENCE 
MTN. STD TIME I~TEGRATED 

9-10 10•11 11•12 l2•1J 13-1& 14•15 15-16 16-17 17•19 18•19 19-20 ~0-21 21·22 OAILY VALtJES 
(MJ/SQM•UAY) 

------i----:01d--:387-i:o57-i:196-2:sa2-3:0;8-3:;10·3:6ai·3:6;;-j:i2i-j:i;i-2:5si--:1b;-·:ais--:2s6--:026-~:ooo-o:ooo----~~:;~ti---
2 1040 .256 .876 1,763 2,635 3,206 2,727 ,968 ,66S 1 1684 \,464 1.370 1.226 ,572 ,238 ,005 u.ooo 0,000 19,697 
3 
4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

.026 ,552 1,001 1.779 2,450 3,140 2,664 3,912 3,636 ,900 ,097 1.333 1.019 ,610 .2•4 .010 o.ooo o.ooo 
0017 ,369 1,0•0 l,750 2,464 3,051 3,458 3,683 3,65~ 3,4~8 3,007 2,4e6 l,751 1,007 ,317 ,005 o.ooo 0,000 

M M M ... M M M M M M M "' M M M M M M 

"' M M 11213 l,963 2,936 3,451 3 1459 3,180 2 1434 2,245 1 1437 167R ,489 ,157 ,OU7 U,OOO 0,000 
.012 ,392 .765 1.651 2.282 2.693 3,142 3,646 3.se1 3,426 1 1920 ,026 .187 .102 .010 .004 u.ooo o.ooo 
.02c 

M 

1178 l.OJO 1,738 2,430 3,044 3,472 1 1902 3,485 2,744 } 1238 ,349 ,397 ,371 M 

M M 1,353 2,355 3,087 3,439 3,694 2,557 1,329 1,088 ,366 ,059 ,268 ,32d 
.Old ,379 l.033 1,760 2,454 3,024 3,562 3,866 3,286 3,065 2,395 1,838 M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 

.022 

.019 

.027 

M M 

M ~ 

M 

M 

M 

M 

,.. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
,.. 

M M 1,767 1,924 3,028 2,897 ,345 1234 ,860 1,668 1,845 1,262 11055 
,391 1.069 1.831 2,526 3,077 3,500 3,757 3,633 3,330 2,808 2,176 ,964 ,471 
,411 l.121 1,872 2,550 3,109 3,503 3.719 3,732 3,bOO 3,lOb 2 0 777 1,612 1,089 
,329 ,494 1.801 2.227 2,724 2.897 3,398 1,60~ 2,263 3.002 2.47~ 1,744 ,591 

M 

M 

.390 
• 153 
,297 
,361 

M M M 

,017 u.ooo 0,000 
M M M 

M M M 

"' M M 

.010 o.ono o.ooo 
,OU9 U.OOO 0,000 
,ClS o.ooo 0,000 
,009 u.ooo 0,000 

.02J ,398 l.073 1,793 2,464 3,023 3,263 3,563 3,L62 3 0 075 2.254 1.243 ,487 ,134 .056 ,ooo u.ooo o,ooo 

.004 

.ooJ 

.ooJ 

.001 

.10s .116 ,230 .260 ,326 ,49d ,483 ,734 2.937 2.753 .786 ,684 ,516 .211 
,109 ~274 ,592 ,902 11106 l,57b 1,690 2,2A0 2,437 1 1 673 1 1 012 ,369 ,300 ,082 
,069 .335 .366 1.026 ,729 ,978 1,373 1.651 2.302 2,340 2,119 1,929 1,092 ,349 
,039 ,341 1,547 2.465 3,031 3,141 3.548 3,01e 2,726 3.050 1.210 1.523 .020 .•21 

,015 u.ooo o.ooo 
.oos u.ooo o.ooo 
.019 u.ooo o.ooo 
,015 u.ooo o.ooo 

,Old ,366 l.005 1,759 2,432 3,043 3,541 2,818 2,163 3,~79 0 855 1,510 1,637 ,958 ,3~4 ,022 0,000 0,000 
.014 ,271 ,771 1,552 2,461 2,679 2,798 2,733 3.025 1,973 1,693 1.444 1,433 ,516 .078 ,000 u.ooo 0,000 

.026 ,421 l,137 1,682 2,379 2,797 3,070 3.694 3,705 3.529 3.104 2.630 1,930 1.172 ,443 .022 u.ooo 0,000 

.01s ,366 1,018 1,747 2.447 3,036 3.454 3,684 3,686 3,501 2,874 l.e97 ,423 ,s23 ,256 ,018 u.ooo o.ooo 

.010 .207 ,6~9 1,890 2,328 2,987 2,061 2,867 2,71~ 2,399 11476 1.814 1,028 ,363 ,230 ,024 u.ooo 0,000 

.012 ,370 .190 1.705 2,446 3,001 3,413 3.675 3,728 3,400 2,656 1.9~0 1,853 .003 ,328 .000 u,ooo o,ooo 
,Q2b ,275 ,647 M 2 0 400 3 1 011 3,422 3,654 3,66c 3,455 3 1054 2,489 1.758 l,058 ,422 .0~3 O,OOO 0,000 
.02d .320 ,610 ,782 ,848 ,932 1.260 1.353 l,437 1,954 ?.486 .903 .778 ,541 .499 ,033 o.ooo o.ooo 

M M l'1 M M M M M M M M ,.. M M M M ~ M 

23,373 
J l. 51 lj 

M 

M 

24,588 
M 

M 

M 

M 

M 

M 

29.717 
3C. 532 
cS,955 

2o.Oll 
10,729 
14,412 
16,Mll 
26.909 
26,061 
23,442 

3l.74J 
2t;.344 
2J.059 
30. lol 

M 

14.770 
M 

----------------------------------------------------------------------------------------------------------------------------------
·;v(~;G[--------------------------------------------------------------------------------------------------------------------------

vALuEs .011; ,3o3 .794 1,so9 2,139 2,649 2,012 2,891 2,764 2,b73 2.209 1.617 1.100 ,621 .276 ,014 u,ooo o.ooo ,.., 
STANOA~D 
DEVIATION 1010 ,130 ,307 .484 ,631 ,834 ,870 1,148 1,083 ,829 ,827 ,712 ,594 ,335 ,12~ ,OU9 UoOOO 0,000 M 

... MISSING UATA 
t. ESll~AIEU OATA REFER 10 OOCUMENIATION 

lNST~uMENTATlONI EPPLEY LA80HATO~Y PHECISlUN PYHANOMET~H lMOO~L 2l 
SERIAL NO, 12513 f3 

'1'.ab1e. '25. 

(....) 
0 



JULY 1977 

HOU~S 
()Ay ... 5 5-6 6-7 7-8 8-9 

H[MISPHEPIC SOLAR lHHAOlANCf 
HOURLY VALUES, M[GMJOULESl(S~. ~~TEQ-HH) 

FUHT COLLINS (OLOHAUU 
COLUt<AOU STAlE l 1t.lVt.HSlTY 

UEPAHlMl::.NT OF ATMOS~HtH1C SClENCI::. 
MT~. STO, TIME INTl::.GHATl::.0 

9-10 10-11 11-12 12-1J 13-14 14-15 15-16 16-17 17-lt:I 18-lY 19-~0 tu-21 21-u ~~~7~,J~~b~~? 

----------------------------------------------------------------------------------------------------------------------------------
2 

3 
4 

5 
6 

1 

8 

9 

10 
11 
12 
13 

l• 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

"' M M M M M M M M M M " M M M M M M M 
M 

"' 
M 

M 

M 

M 

M 

M 

M 

M M 

M M 

M M 

,.. 
M 

M 

M 

M 

M 

M 

M 

M 

M M 

M M 

M "I 

M 

M 

M 

" 
" 
" 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M M 

M M M 

M M M 

M M M M 2,224 2 0794 2,722 l,401 ,365 2 0 717 2,064 1,397 ,430 ,374 0043 ,001 UoOOO 0,000 
.01• .363 l.030 1.765 2,469 3,04 .. 3,434 3.029 2,37~ l,lJl 2.299 2,676 1,958 ,782 ,580 .023 v.ooo o.ooo 
.OOd ,349 1,013 1 1 741 2,4 .. 2 3,025 2,632 3,652 3,89~ 2.217 0348 .139 ,600 1.376 .468 .0~2 UoOOO 0,000 
,001 .112 .199 1,160 2.100 2.283 2.367 3,099 2,51~ 2,986 1.91'+ ,354 ,583 ,582 ,389 ,Ob9 o.ooo o.ooo 
,oo~ ,111 ,313 l,'+71 1,272 2,427 2,685 2,774 3,36b 2,377 1,574 ,909 ,356 ,365 ,513 .o:i1 v.ooo o.ooo 
,Ol~ .336 l.006 1 0 749 2 0474 3,025 3,498 3 0786 3,75b 2 0845 3 0293 2 002A 2,031 1.149 .426 0018 U,OOO 0.000 
.010 .318 
.ooe> ,319 
,001 .110 
.oo:> .298 

.978 l.697 2.416 3,028 3,465 3.709 3,23b 3.063 2.907 2.343 1.732 .434 
,999 l.735 2,434 3.021 3,45~ 3,703 3,09~ 3,0~9 2.987 2.559 l,926 ,706 

0636 lo053 2,026 10791 1,292 l.417 1,683 1.8~9 1,107 ,730 1 0 054 ,553 
,954 },666 2,365 2.927 3.409 2,395 3,800 2.2~1 i,278 2.002 1,907 ,946 

,161 
.119 
.226 
.211 

.012 u.ooo o.ooo 
,006 u.ooo o.ooo 
.013 u.ooo o.ooo 
,049 o.ooo o.ooo 

e002 ,288 0919 lo623 2 0292 2.859 3.552 ,719 10267 3,092 3 0090 l.893 l.748 10202 0266 ,008 OoOOO 0.000 
.oo• ,289 .922 1,672 2.323 2,930 3,oos 2.749 1,992 1.556 i.so6 1.4~0 l,056 .459 .2?4 .013 u.ooo o.ooo 
.oo• ,25a .893 1,522 2.291 3.lo5 2.162 2.016 2.756 2.198 .970 1.0~9 .671 .092 .011 o.ooo u.ooo o.ooo 
• 00 l ,242 ,934 1,284 .996 2.oao 2.931 3,604 3,78c 3,540 ~.573 1.328 

,303 ,859 1,686 2,442 2,861 3,084 2,484 2,347 ,ij94 ,346 .341 
,275 ,371 .813 1.217 ,801 1.889 3.770 3,10'1 1,630 ,742 .078 

.618 
,634 
.oo5 

.028 
,435 
.012 

.002 o.ooo o.ooo o.ooo 
,033 o.ooo u.ooo o.ooo 
.021 .001 o.ooo 0,000 

• 0 04 
.001 
.001 
.ooo 
.ooc 
.001 

.016 ,080 .211 ,234 ,273 ,347 ,760 ,540 1,493 .236 .288 .501 
,064 .220 ,623 1.089 1.774 2,714 2.525 1,707 l,808 10933 1.670 l.276 
.204 ,327 1,648 2,158 3,065 3,260 3,573 3,617 2.501 2,233 2,587 ,876 
,099 .307 ,814 l.702 2.314 2.767 3.844 l.430 .909 1.333 .975 ,578 

.443 .114 .002 u.ooo o.ooo 

.274 ,032 o.ooo u.ooo o.ooo 
,363 ,138 .003 u.ooo o.ooo 
.422 .183 ,007 u.ooo o.ooo 

.ooo .025 ,093 .131 .150 ,284 .776 1,174 .sta ,427 ,465 ,163 .190 .143 

.001 .022 ,168 ,757 1,594 2.55~ 2,524 3,183 3,6o7 3.379 3,058 2.029 ,346 l.046 

.001 .204 .816 1.537 2.293 2.880 3.326 3,583 3,607 3,309 2.463 1.447 .467 .937 
o.ooo .187 ,832 l.538 2,231 2,845 3.085 3,483 1,661 3,439 2.983 2.380 1.223 .562 
o.ooo .20s ,849 1,606 2.333 2,914 3,429 3,382 3,374 3.235 2.02e> l.os9 .180 .299 
o.ooo .197 .835 1,577 2.252 2.853 3.308 3,586 3,619 3.318 1.326 1,601 1,245 1.234 
o.ooo .192 ,848 1.613 2,306 2,901 3.324 3,570 3,570 3,3~5 2.945 2.386 1.737 .796 

.022 o.ooo o.ooo o.ooo 
,375 ,020 u.ooo o.ooo 
,175 .002 o.ooo 0,000 
.195 .004 o.ooo o.ooo 
,063 ,ooo u.ooo o.ooo 
,338 ,001 o.ooo o.ooo 
.280 .002 u.ooo o.ooo 

M 

M 

M 

M 

26.976 
23.'129 
20.731 
20.571 
31.431 
2'-J. !:10"1 

30,134 
l~.617 

26. 414 

24.820 
22.182 
20. 0 ll:~ 

2J.942 
18.754 
14.734 
5,547 

17.710 

26.555 
17. 61:!4 

4.611 
24,667 
27.046 
26,646 
25.:ioi. 
27 .2'11 
29.826 

---------------------------------------------------------·------------------------------------------------------------------------
-AvE~AGE--------------------------------------------------------------------------------------------------------------------------
v •LuE s .ooJ .209 .669 t.335 1,931 2,469 2.157 2.as1 2,617 2.392 1,852 l.4n5 .983 ,593 .208 .013 o.ooo o.ooo 22.423 

STA~DARD 
UEVIATION o004 .106 0340 0485 0672 .821 ,837 .9R9 loll~ ,909 .960 0835 0614 ,383 ol66 ,021 11 ·000 0.000 b.829 

... MISSING UATA 
ESTIAATEU OATA REFER TO DOCU"IENTATION 

INSTRlJMENTATIONI EPPLEY LARORATORy PRECISION 1-'YRANOM[TER (MOUEL 2l 
5EHIAL N0 0 12513 F3 

Table 26. 

VJ 
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AuGUST 1Q77 

HOt;~S 
DAY 4-5 5-6 6-7 7-8 8-9 

HEMlSPM(RlC SULAR lRRADlANCE 
HOUqLy vALuESt MEGAJOULES/(SY, METE~-HR) 

FUMT COLLINS COLO~AOO 
COLUMAOO STATE UNIVEHSITY 

DEPA~TME~T QF ATMOSPHE~lC SCIENCE 
MTN. STO TIME INTEGHATEU 

9-10 10-ll 11-12 12-lJ 13-14 14-15 15-16 16-17 17-18 18-19 19-cO cu-21 21-?2 DAILY VALUES 
(MJ/SQM-UAYI 

------i---o:aoo--:i97--:9;j·i:;90-2:2~6-2:902-3:;;0-3:620-;:6;;·;:;35-;:;;i-i:696-i:2;2-·:608--:221--:007-u:ooo-o:ooo----2;:13~---
2 O.OOJ ,177 .810 1.543 2,250 2,853 3.287 3.554 3 1 606 3 0 396 3 1 029 l,554 0 912 .383 ,057 1 001 UoOOO 0 0 000 27.412 
3 
4 

5 

6 

7 

8 

9 

10 
l l 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

31 

o.ooo 
0. 00 \) 

.ooo 

.ooo 
o.coci 
o.ooo 
o.ooo 

.159 

.159 

.01s 
• 018 

,67~ 1.555 2.233 2.019 3,210 3.274 2.516 1.988 1 928 .199 .469 
0 764 M 2 0 212 2o80b 2 0 790 lob8l loB\J 1 0 074 0 541 .818 .856 
.266 1.597 1.679 ,769 1.153 .327 2.oa9 ,612 .629 .360 .373 
.199 ,699 2.034 2.122 3.003 3.435 3.597 2.900 2.eoo 2.093 l.22s 

.230 

.136 
,245 
.473 

.052 

.103 

.059 

.120 

,ou2 u.ooo o.ooo 
.oo• u.ooo o.ooo 
.001 u.ooo o.ooo 
,001 u.ooo o.ooo 

.137 ,736 1.1ss l,643 2,048 2.772 3.296 3.4ll 2.263 l.411:! 1.710 ,719 .298 .288 o,ooo u.ooo o.ooo 

.160 .9lt:! l.365 2,123 2,370 2.830 2.666 ,783 ,282 .~69 ,703 .246 .327 ,093 o.ouo u.ooo o.ooo 

.122 .719 l.418 2.133 2,736 3.198 3.521 3,424 2.176 2,343 1.333 ,466 .174 ,081 o.ooo u.ooo o.ooo 
o.ooo ,054 .545 1,376 2,095 2.100 3,047 3.384 l,869 ,464 .364 ,632 .198 .013 .016 o,ooo u.ooo o.ooo 
0. 00 i) 
o.ooo 
0. ') 0 0 

o.ooo 
o.ooc 
o.ooo 

o.ooo 
o.ooo 
o.ooo 
o.ooo 

,054 
• 11 5 

.075 

.094 

.0~1 

• 001 

.oo4 
• 012 
.01a 
,074 

,269 ,318 ,456 ,457 .4SS 0 534 0 733 1.356 1.871 1.479 ,873 
.733 1,467 2.136 2.734 3,173 3.476 3.130 2.734 2.240 1.348 ,998 
.618 1.126 2.153 2,728 3.03~ 3.429 3,087 3,061 \,196 ,679 ,807 
.569 .418 .605 .347 .419 .600 .479 1.4~9 1.094 1.035 1.554 
.448 1.230 1.906 2.714 2.771 2.035 ,49b .S29 
.023 .066 .10s .264 .s10 ,412 1.038 1.411 

.114 .324 .368 .595 .597 ,668 ,641 ,643 

.114 .176 .Sob .657 l.191 .485 2.27d 2.394 

.122 ,290 .02s 1.035 1.203 l.246 1.202 l.1s0 

.607 1.325 2,039 2.671 3.112 3,378 3.396 3.178 

.560 .829 .297 
,669 .788 1,165 

.500 ,285 .275 
,531 l.255 .563 

1.734 1.974 1.196 
2,749 1,962 1,195 

.629 .143 o.ooo u.ooo o.ooo 

.491 .104 o.ooo u.ooo o.ooo 
,245 .065 o.ooo o.ooo o.ooo 
.649 .138 o.ooo u.ooo o.ooo 
.285 
,698 

.20s 
,446 
,487 
.327 

.021 o.ooo u.ooo o.ooo 

.123 o.ooo u.ooo o.ooo 

.017 0,000 u.ooo o.ooo 

.069 o.ooo u.ooo o.ooo 

.084 o.ouo u.ooo o.ooo 

.047 o.ooo o.ooo o.ooo 
o.ooo ,0)4 .248 ,785 1.770 2,571 2,559 3,376 3,054 1,464 ,841 1,754 ,828 ,426 .122 o.ooo u.ooo o.ooo 
o.ooo .090 .498 1.312 2.182 2.206 2.565 3.119 2,621 3.0b~ ?.358 1.173 l,191 .470 .079 o.ooo u.ooo o.ooo 
o.oou ,065 .587 1.306 1,646 2.278 3.072 3.365 1.826 1,155 2.525 1.539 ,750 ,642 .015 0,000 u.ooo o.ooo 
o.ooo .OA4 .584 1.291 2.011 2.120 2,613 2.631 3.123 3 0 043 1.019 2.091 .011 .205 .021 o.ooo u.ooo o.ooo 
o.ooo .110 .123 .189 .579 .910 1.181 3.450 3.074 2.430 .958 1.351 .329 .547 .100 o.ooo u.ooo o.ooo 
o.ooo .101 .745 1.457 2.093 2,670 2.827 2.193 3,Jlt:! 3.110 ?.174 2.076 ,923 .160 .018 o.ooo o.ooo o.ooo 
O.QOO 0,000 .191 ,901 1 0 514 2,034 2 0 734 1.380 2,03l 2.141 1 0 903 1.905 1,171 ,420 .041 O.OUO u.ooo 0.000 
o.ooo 
o.ooo 
o.oou 

.009 .033 .453 1.242 1.934 2.966 2.413 2,183 3.162 1.869 1.659 1.000 

.o4B .5e2 1.254 1.941 2.565 3.01e 3.276 3,06~ 2.931 2.424 1,952 1.006 

.052 .5~7 1.325 2.044 2.505 3.osr 2.968 J.1so 2,267 2.089 2.344 1.173 

.439 .026 o.ooo o.ooo o.ooo 

.290 ,048 o.ooo u.ooo o.ooo 

.200 .036 o.ooo u.ooo o.ooo 

o.ooo .o36 .578 1.294 1.962 2.584 3.047 3.385 3,374 2.12a .e64 .899 1.156 .387 .011 o,ouo u.ooo o.ooo 

21.033 
M 

l 0 .177 
25.398 
21.895 
l~.436 

23.845 
16.817 
9.629 

24. 8 78 

22.304 
9.460 

14.193 
7.354 

5.235 
10.b78 
12.735 
26.061 
19.831 
22,928 
20.831 
22.373 
15.330 
23.669 
18.369 
19.387 
~4.4d~ 

23.777 

c1.100 

-----------------------------------------------------------------------------------------------------------------------------------ivERAGE--------------------------------------------------------------------------------------------------------------------------
s ¥!~5~~0 .oou .016 .479 1.020 l.641 2,061 2,418 2.470 2,387 2.045 1.54~ 1,357 ,844 .374 ,OHl .ouo o,ooo o.ooo l~.e6s 

DEVIATION .ooo ,057 .267 .so3 .672 ,901 .978 1.171 l,04J .981 .862 .56~ .366 .169 .061 .001 u.ooo o.ooo 6.419 

~ ~\.~1.1:'1Sh~,"'1'~,, e.. "'"H_"- "'(") f)f)("_'l"''f~~ c..~ \<J"' lt-4'.:>\ l~\JM[N"I' b. 'T\ON I E.~~~\lL l.~~~Rn~~\ ~~E.C l S l ON nRANOMETrn ( MOLllL 2 l 
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SEPTE"'t!ti. l 'H7 H[MlSP•iERIC SULAR IHRAUIANC~ 
rtOURLY V~LUESt MEGAJOlJLES/(5\J. METEi;;·H~) 

FU~T COLLINS COLU~AUU 
COLU"ADO STATE \JNIV!:.t-ISITY 

DEPAHTMENI Of ATMOSPHE~IC SCl!:.NC~ 

~o..;;,s 
DAV .. _5 5-6 6-7 7-8 8-9 

MTN. STD. TIME INTEGHAT!:.O 
9-10 10-ll 11-12 12-lJ 13-l~ 14-15 15-16 16-17 17-18 18-19 19-cO cu-21 21-22 DAILY VALUES (MJ/SQM-UAYI 

----------0:;c~--:;09--:s9i-i:263-i:9~9·2:6:1-2:a16-3:216-3:i9~-2:8oj--:~9j-i:2;A--:1:a--:2;8--:;ii-a:0Zio-o:ooa-a:00a----2a:9;i---

2 

3 

• 
5 
b 

7 

tl 

9 

10 
l 1 
12 
13 
h 
15 
16 
l 7 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
JO 

o.ooo .011 .233 1.211 1,891 2.526 2,998 3.189 3.232 2.929 2.46~ 1.912 1.271 .185 ,008 o.ouo u.ooo o.ooo 
0.000 .002 .202 ,347 1,685 2,•71 2,702 1.317 l,070 ,296 1.030 .716 ,389 .000 o.ooo o,ooo u.ooo o.ooo 
o.ooo 0 030 0 4tl5 1,136 1,832 2.467 2,946 3.194 3,187 2.990 2.498 1.838 .778 ,576 o.ooo 0 0 000 u.ooo o.ooo 

~ ~ M 1,535 1,931 2,541 2,995 3,207 3,198 2,947 2,494 1 0 885 1 0 153 ,431 ,010 0,000 0,000 0,000 
o.roJ .015 ,471 1.189 l,9•o 2,551 3,oo• 3,240 3,201 2,946 2.21~ 1.636 1.101 .256 .002 o,ooo o.ooo o.ooo 
o.oco .022 .210 ,9BO 1.392 2,331 2.13& 3.oss 3,100 2.640 2.456 1.100 .590 
o.oQ~ ,038 ,470 1.177 1,532 l,971 2,471 2.636 2,591 2.5t>tl 2.013 1.021 1.150 
o.ooj ,021 ,432 1.111 1 0 944 2,540 2,992 3.211 3,173 2.942 1,731 ,733 ,862 
o.ooo ,020 ,449 1.179 1.908 2,197 2,912 3,254 2,85~ 1,344 1.392 1,368 .390 
o.ocu .C03 .127 ,334 ,697 ,647 ,450 .725 ,99~ 1,145 1.331 ,746 .295 
o.coo 

"' 
M 

.. 

.. 
"' 

,009 
M 

M 

,... 

M 

M 

,258 1,062 
M M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' ,., 
,., 
,., 
,., 
,., 
,., 

M 

M 

M 

M 

M 

M 

M 

,478 ,014 o.ooo u.ooo o.ooo 
,395 ,007 o.ooo u.ooo o.ooo 
.225 ,008 o.ooo o.ooo o.ooo 
.068 o.ooo o.ooo u.ooo o.ooo 
.147 .002 0,000 u.ooo o.ooo 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M M M M M 1 0 460 1,867 lo767 1,606 2,331 2,064 1 0 612 .657 ,185 0,000 0,000 OoOOO 0.000 
a.coo .006 ,275 ,950 1,690 2,460 2,450 3,059 2,992 1,681 i.37b 1,610 ,894 .131 o.ooo o,ooo o.ooo o.ooo 
o.noo .002 .259 1,054 1,784 2,401 2,826 2,930 3.014 2,741 i,668 1.010 .385 
o.ooo o,ooo .211 },095 1,768 1,602 2,418 3.022 2,953 2.691 2.223 1,598 ,855 
o.ooo o.ooo ,494 1.200 1,692 2.491 2,685 3.148 3,131 2.d76 ?.,499 ,99~ ,900 
o.ooo o.ooo ,318 1.015 1,748 2,348 2.771 2,970 2,961 2.305 1.369 1,442 ,837 
o,ooo O,OJO .303 1.015 1,726 ~.337 2,760 2.953 2,918 2,628 2:150 l,Soo .758 
o.oov o.ooo .319 1.322 .501 ,941 2,697 3,049 1,360 2,209 2.203 1.548 ,799 
o.oJo o,ooo ,2do ,989 1,674 2,265 2,697 2.ea1 2.748 1,164 i,446 l.oe6 ,415 
o.ooo o.ooo ,263 ,951 1,666 2,258 2,512 2.031 1,965 2,641 ,620 .3~1 ,465 
o.ooo o.ooo ,121 1,055 1,470 2,159 2,510 2,164 2,384 1,224 i.001 1,338 ,591 
OoOOO 0,000 ,156 ,627 0 547 ,721 ,631 lol44 ,787 ,633 ],842 1,811 ,739 

,071 0,000 o.ooo u.ooo 0,000 
.174 o,ooo o.ooo u.ono o.ooo 
.164 0,000 0,000 o.ooo 0,000 
.140 o.ooo 0,000 u.ooo o.ooo 
.101 o.ooo 0,000 u.ooo o.ooo 
.105 o.ooo o,ouo o.ooo o.ooo 
,068 0,000 0,000 o.ooo o.ooo 
.131 0,000 0,000 v.ooo o.ooo 
.010 0,000 0,000 u.ooo o.ooo 
,051 o.ooo 0,000 u.ooo o.ooo 

24. 0 73 

12.255 
23.957 

M 

23.839 

21.771 
21,241 
21. 984 
19,337 

7.644 
M 

M 

M 

M 

M 

M 

M 

M 

19,577 

20.143 
20.670 
22,278 
20,225 
21.149 
17.212 
17.719 
l 5. 834 
16.105 
9.6tl9 

--------------·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
VALUES 
ST~NOARD 
UEVIATION 

M 

M 

M 

M 

M 

M 

1,038 
,277 

M 

M 

2.101 2.483 2,672 2,549 2,207 t.Bll 1,360 
,603 ,677 ,757 ,814 .829 ,606 ,432 

,740 
,274 

,191 .003 o.ouo u.ooo o.ooo M 

.147 ,004 o.ooo u.ooo o.ooo M 

M 
E 

MISSI~G UATA 
ESTIMATEU DATA REFER TO DOCUMENTATION 

IN~TRUMENTATIONI EPPLEI LABORATORY PRECISIUN ~YPANOMETE~ !MOUEL 2) 
SERI L NO, 12513 F3 

Table 28. 
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HOUQS 
DAY •-5 5-6 6-7 7-8 8-9 

HEMISPHERIC SOLAR lRRADIANCE 
HOUQLY VALUES, M[GAJOULES/csu. M[TE~-HM) 

fUHT COLLINS COLOHAUU 
~OL0~ADO STATE UNivt~SITY 

DEPAHT""ENT O~ ATMOSPH~~IC SCIENCE 
MTN 0 STD, TIME INTEGHATED 

9-10 10-11 11-12 12-lJ 13-1• i•-15 15-16 16-17 17-18 18•19 19-co cu-21 21-22 ~!37~Q~~b~~f 

------------------·---------------------------------------------------------------------------------------------------------------1 M "" M M M M M M M M }.454 .~35 ,123 o.ooo o.ooo o.ooo u.ooo a.coo M 

2 o.ooo o.ooo .o55 ,638 ,459 ,929 1.132 1.517 2,210 l.~91 1.400 ,7e3 ,103 o.ooo o.ooo o.ooo u.ooo o.ooo 11.116 
3 

• 
5 

6 

7 

8 

9 

l 0 

l l 

12 
13 
14 
15 
16 
17 
18 
19 
2C 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

o.ooo o.ooo 
o.oou o.ooo 
o.ooo o.ooo 
o.ooo o,ooo 
o.ooo o,ooo 

.023 ,•57 1,11• l,687 2.010 2,236 2.110 l,871 1,44~ ,693 

.024 .112 ,349 .766 1.34• l.6lb l.82J 1.406 }.389 .6~7 

.C27 ,345 ,762 l.652 1,500 2.210 1,97~ l.~19 ,954 ,461 

.003 .11c ,283 ,479 ,70~ l.132 1.163 .934 ,722 .sos 

.016 ,365 1,035 l.~06 1,876 l.~78 1,98~ 1,720 i.234 .522 

.111 o.ooo o.ooo o.ooo u.ooo o.ooo 

.OB7 0,QOO 0.000 0 0 000 u.ooo 0.000 
,064 o.oco c.oco c.coo u.ooo o.ooo 
,105 o.coc o.coo o,ooo o.ooo o.ooo 
,072 o.ooo o.ooo o.ooo o.oco o.ooo 

o,ooo o,ooo 0,000 ,082 .•11 ,86~ 1,748 1.018 1,56~ .876 ,525 .356 ,063 o.ooo c.ooo 0,000 u.ooo o.ooo 
c.ooo o.coo c.cco ,408 1.071 1.656 2,170 l,616 l,•6d ,843 .~l~ .281 ,C61 o.oco o.ooo c.ooo u.ooo o.ooo 
c.ooo o.ooo o.ooo ,371 ,973 1,556 1,929 2,091 2,C3~ 1.7~7 \,291 ,676 ,C51 o.ooo o,ooo 0,000 o.ooo o.ooo 
c.oou o.ooc o.ooc ,356 ,98C 1.517 1,894 2,072 1,929 1.886 .994 .•11 .c11 o.oco o.ooo c.coo u.ooo o.ooo 
c.ocu o.ooo o.ooo 
o.ooo o,ooo o.ooo 

M M M 

c.coo o.ooo o.ooo 
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"' 
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"' 
M 

M 

M 

M 

,034 ,C94 .181 .26~ ,237 ,496 1,271 i,286 .590 
,324 ,939 1,473 1 0 879 1 0 964 M M M fol 

M 1 0 188 1,653 1,729 1,988 1 0 894 1 0 392 ,835 0 432 
,175 ,361 

M M 
M M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,598 l,85C 1,656 
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,12• 
M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

,8~9 loClC 
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.sec 
fol 
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fol 

fol 
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"' 
"' 
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M 

M M M M M M M fol 

.840 1.319 1.605 l,860 1.407 .•21 .~4c ,250 

,045 o,ooc c.ooo o,ooo u.cco o.ooo 
M M M M M M 

,051 o.ooc c.ccc o,ccc o.oco o.ooo 
,029 a.coo o.oco o,coo o.ooo o.ooo 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

M 

M 

,,, 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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M 

M 

,.. 
,CC6 a.coo o.occ C,COO o.ooo a.coo 

c.ooo c.coo c.coc .1s1 ,638 .972 1.239 ,958 ,657 ,125 ,330 .191 .c12 o,cco o.ooo o,ouc u.coc o.ooo 
o,ooo o.occ o.oco ,C64 ,294 ,691 l.2s2 1.819 1.196 l,02c i.121 .so1 ,c20 o.ooo o.ooo o,coo o.coo o.ooo 

13,HBO 
Q.642 

11. 413 
6.439 

12.307 
7 .513 

lO.C89 
12. 727 
12.117 
4.499 

M 

M 

7.842 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

s. 874 

7.9~] 

--------------·-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
VALUES M M M M M M M M M M M fol M M M M M M M 

S TANUARD 
DEV I AT I ON M M M M M M M M M M M fol M M M M M M M 

M 
E 

MISSING lJATA 
ESTIMATED DATA REFER TO DOCUMENTATION 

INSTRUMENTATION! EPPLEY LABORATO~Y PRECISION ~YRANOMETEH !MODEL cl 
SERIAL NO, 12513 F3 

Table 30. 
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HOIJRS 
DAY '+-5 5-6 6-7 7-8 A-9 

HEMISPHERIC SULAR !~RADIANCE 
rlOUqly vALUESt MEGAJOULES/(SQ, METEP-HR) 

FU~T COLLINS COLOHA00 
lOLU~ADU STATE UNl~ERSlTY 

DEPARTMENT OF ATMOSPHE~IC SCllNCE 
MTN, STD, TIME INTt.GHATEO 

9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-lB 18•19 19-20 cu-21 21-22 DAILY VALUES 
CMJ/SuM-UAy) 

------i---o:ooo-a:ooo-0:000--:ii4--:1ii-i:0;1-i:;;9-i:b~i-i:2oi--:;9;--:;06--:ii2--:aii-o:;;;-;:;;o-o:oao-~:;;;-;:;;u-----,:;;6---

2 O,OOO 0,000 0,000 ,024 ,415 ,638 l,Od~ l,866 1,662 l,lbS ,611 ,329 ,OlB 0,000 0,000 0,000 U,OQO 0,000 7 0 812 
3 O,QOO 0,000 0,000 ,048 ,245 ,39b ,831 1,670 1,879 1.7~4 ,868 ,334 ,041 U,000 0,000 0,000 U,OQO 0 0 000 d 0 0b6 
4 OoOOO 0,000 0,000 .020 ,254 ,683 ,94b 1.194 1,790 l.~27 1.0B9 ,439 ,015 0,000 0,000 0,000 UoOOO o.ooo 7.958 

5 
6 

7 

8 

9 

10 
11 
12 

13 
H 
15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 
27 
28 
29 
JC 
31 

o.oou o.ooo o.ooo ,os1 ,200 ,231 ,584 ,634 ,7B9 l,121 ,578 .1e~ .015 o.ooo o,ooo o.ooo u.ooo o.ooo 
o.ooo o,ooo o.ooo 1146 ,341 ,563 ,7lb ,717 .849 ,d45 ,405 .160 .012 o.ooo o.ooo o.ooo u.ooo o.ooo 
o.ooo o,ooo o.ooo 
o.ooo o.ooo o.ooo 

o.ooo o.ooo 0,000 
o.ooo o.ooo o.ooo 
o.oou o.ooo o.ooo 

,049 ,251 
,043 ,290 

,490 1,512 1 0 493 ,952 1 0 334 lo067 
.58b 1.221 1.618 1.147 1.297 ,643 

.126 ,706 1.335 1.55~ 1,475 1.208 1,548 .790 
1106 ,655 lo2lb 1,20~ 1 0 750 lo242 1,799 lol98 
,028 ,603 lol43 1,506 1 0 706 lo674 1 0 472 ,854 

,46q ,008 o.ooo o.ooo o.ooo u.ooo o.ooo 
.2~0 ,030 o.ooo o.ooo 0,000 u.ooo o.ooo 

,585 
,574 
.161 

,043 o.ooo o.ooo o,ouo o.ooo o.ooo 
,02A 0,000 0,000 0,000 0,000 0 0 000 
.011 o.ooo o.ooo o.ooo o.ooo o.ooo 

o.oou o.ooo o.ooo .116 .692 l,522 ,67J ,62d ,59~ ,536 .~54 .282 ,033 o.ooo o.ooo o.ooo u.ooo o.ooo 

o.ooo o,ooo o.ooo 
o,ooo o.ooo o.ooo 
o.ooo o.ooo o.ooo 
o.ooo o,ooo o.ooo 

o.ooo o.ooo o.ooo 

,068 ,324 ,616 ,843 1 0 175 1.79~ l.S~5 ,737 ,2~9 ,009 0,000 0,000 0,000 0,000 0,000 
,034 ,254 ,455 ,72~ 0 8A9 1,191 l.133 0 783 0 420 ,031 0,000 0 0 000 0,000 U,OOO 0.000 
.028 ,247 ,599 .3~6 .399 ,363 .3~0 ,963 ,428 ,046 0,000 o.ooo o.ooo o.ooo o.ooo 
,044 ,289 ,804 ,986 ,901 1,302 1.332 1.056 ,499 ,027 u.ooo o.ooo o.ooo o.ooo o.ooo 

.001 ,585 1.122 1.529 1.571 1,581 l.~05 .~25 ,475 ,037 o.ooo o.ooo o.ouo v.ooo o.ooo 
o.ooo o.ooo o.ooo ,067 ,425 i.051 1,462 1.687 .s00 l.~02 .596 .1~4 .ooA o,ooo o.ooo o.ouo o.ooo o.oou 

OoOOO 0,000 0.000 ,071 ,563 loll'+ 1,533 1,060 1 1 36~ 1,342 ,829 ,441 ,017 0,000 0,000 0,000 UoOOO 0,000 
O,OOO 0,000 0.000 ,067 ,561 11117 1,533 11775 1.759 l.~39 lolll ,531 ,020 0 0 000 0,000 0 0 000 UoOOO 0 0 000 
O,OOO 0,000 0,000 ,066 0 534 l.094 l,421 1,730 1,480 l.~08 ,788 ,2P6 
0,000 0,000 0,000 .026 ,320 l,060 1 0 505 1,721 1,716 l,51A 1.074 0 431 

OoOOO 0,000 0 1000 0,000 0,000 0.000 M M M M M "' 
~ 
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"' 
M 

M 

M 
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"1 
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"' 
"' ,.. 
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M 
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M 
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M 
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M 

M 

M 

M 

M 

M 

M 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
,.. 
,.. 
,.. 
,.. 

"' 
"' 
"' 

,030 o.ooo o.ooo o.ooo o.ooo o.ooo 
,023 o.ooo o.ooo o.ooo o.ooo o.ooo 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

4.3'16 
4.756 
7,624 

T. 135 

9,371 

9. 773 
9. 1 ">9 

5.532 
7,391 
~.918 

3.760 
7,240 

8.912 
7.542 

8 0 335 

l0.013 
8.440 
9.394 

M 

M 

M 

M 

M 

M 

M 

M 

M 

-ivERAGE--------------------------------------------------------------------------------------------------------------------------
1/A LUE S M M M M M M M M M M M IJ M M M M M M M 

SUlllUARO 
OE VI AT l ON M M M M M M M M M M M "' M M M M M M M 
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"4AY 1 QH 

HOLIRS 
OAy 4-5 5-~ t.-7 7-R P.-9 

OIRFCT SOLAR COMPOµF~T 
~OUQL Y VALUfS t M[t;AJOIJLES/ I 511. MF"Tf.R-~R I 

FO~T COLLl~S COLO~ADO 
COLURADO ~TATE U~IVERSITY 

nEPARTMr~T OF" ATMOSPHFRIC ~CIENCE 

MTN. ~Tn. ITME INTEGRATED 
9-10 ln-11 11-1? l?-13 13-14 14-15 l~-16 l"'-17 17-lP. \P.-lq lQ-?n 20-?l ?l-2~ OAILY VALUES (MJ/SQM-DAYl 

----------------------------------------------------------------------------------------------------------------------------------, 
? 

J 
4 

5 
6 

7 
8 

9 

10 
1 1 
12 
lJ 

14 
le; 

16 
17 
lA 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2Q 
30 
31 

~ M M t.95Q 2.755 .9A2 l.Al4 .•Ql l.q1n 1.3?.• ,.100 7.3~1 2.R44 2.2~6 l.04c; o.noo o.onn o.ono 
.n21 t.101 2~305 3.0RA 3.407 1.c;ss J.~c;5 3 0 419 ?.101 t.7R7 .997 .111 .?51 .?14 .11? n.onn o.nno a.non 

~ M M M M J.6Q8 1.116 1.7•7 1.132 3.475 1.4JQ t.?11 .1A1 .541 .640 o.ooo o.nno o.ono 
.no7 .041 o.ooo o.ono .noo o.ooo n.nno n.nno .onl .ono .no2 n.nrio .n4Q o.nno o.ooo o.ooo o.onn o.ono 
.n35 0 04? o.ooo .012 .160 1.440 1.467 1.5?6 2.012 3 0 120 ?.2~3 ?..467 2.qo"' 2.444 l.19q o.ooo o.nnn o.ooo 
.n44 1.447 ?..673 1.1A7 3.405 3.S38 3.613 3.373 2.642 I.BOA J.173 .7~9 .579 .5?1 .2AO o.ooo o.ono o.ooo 
.n75 l.5Q1 2.657 ?.4"'4 2.635 3.285 3.n46 3.1~8 2.1"'0 l.2hl .699 .~4~ o.onn .4HQ .non 
.029 .qa~ 2.064 2.448 .S52 .ooa .a1s ~.803 i.1~s .206 1.846 .~s~ .020 o.non .ooo 

.ooo o.nnn n.ooo 

.ooo o.ooo o.ono 
.nos .601 1.923 2.675 3.004 3.1so 3.244 2.J?B .A22 .7A8 .074 n.oon .on1 o.onn .ooo o.ooo o.noo n.ooo 
.noo .ooo .001 o.ono .075 .754 .~n} .nn1 
.noo o.ooo .ooo .004 .oo3 .oo5 .nn3 .012 
.ooo .ooo .001 .on1 n.ooo .001 o.nno .on1 
.not .ooo o.ono .ooo o.ooo o,ooo .nnJ .14c; 

o.noo .on3 .345 .1q9 2.183 l.7A3 .Q02 2.21q 

ol93 .663 0 014 lo404 ?.R04 
M 

" 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

"" 
"' 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.n44 .001 .o~o .on~ 

.o42 .o32 n.ooo .on1 

.on2 .001 .002 o.ono 

.3?.6 l.412 .645 .044 

.015 o.ooo .136 .4?~ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

r-4 

M 

M 

M 

M 

"' 
" 
"' 
" 
"' 
" 

.oon o.ono o.ooo .ono o.ono o.ooo 

.001 .no2 .ono o.ooo o.ono o.ooo 

.001 .on1 o.ooo o.ooo o.ono o.ooo 

.199 .oq4 n.ooo o.ooo o.ono o.ooo 

.731 .no"' .1?1 n.ooo o.ono o.ooo 
M 

" 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

lo4 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

27. 037 

M 

• l 0 l 
71.214 
29.052 
24 0 1'.QR 

11.302 
18.615 

.87~ 

.107 
• 011 

1 0 0AQ 
9.14 7 

M 

M 

M 

M 

M 

M 

-------------------------------------------------·--------------------·----------------------------------------·----------------------------------------------------------------------------------------------------------------------------------------------------lvfi:Ur,E 
VAL 11 E t; M M M M M M M M M M M "' M M M M I~ M M 

~te~2~~8N M M M M M M M M M M M p.i M M M M M M M 

114 
E 

Mlt;~JNr, OATA 
ESTIMATED DATA Rf~ER TO OOCUMFNTATIO~ 

I ~STRllMENT AT ION I EPPLEY LAf)O~ATnKY Nn~MAL I NC l llFNCF PYRHF.:L tl')Mf Tf Q 
~F.:RlAL Nn. llOQ~ E~ 

T3blc 32. 

w 
-.....J 



JUNE \C176 DJPfCT SOLAR COMPQNfNT 
HOURLY \IALUE~, MEGA.JOl1LfS/1S() 0 MF'TER-HR) 

F'J"T C0LLINS roLORADO 
Cf'ILU~AOO STATE IJNJVE.RSlfY 

OEPART.,.fNT nF ATMOSPHFRIC SC fNCE 
HOURS MTN. ~TD. IlME t~TEGRATEO 

DAY •-5 5-6 ~-7 7-A A-9 9-10 ln-11 11-12 l?-13 13-14 14-15 l~-1~ l~-17 17-lq 1R-1Q 19-?n 20-?l ?1-?? DAILY VALIJES (MJ/c:;QM-DAYI 
~-----i·-----M-----~-----M _____ M _____ M _____ M·----;-----~-----M-----M--o:ooo-;:Q1;-i:447--:;A;--:oo~--:aci-3:nno-n:ono--------;----

2 

J 

4 

Ii 

6 

7 

8 

9 

10 
l \ 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2R 
29 
3n 

.n47 .479 1.105 1.1~3 2.S?O 1.261 7..999 .nn4 1.14A ? 0 34A 0 A64 .~en .~?~ 1.0~? 

0 201 1.67? 2.~26 2 0 990 3 0 252 1.408 3.41~ 3.2n5 l 0 H17 1 0 903 ? 0 09~ .371 0 470 .qR6 

.A99 .0nn o.nnn o.nno 

.221 a.non o.nno o.ono 

.1ss 1.643 2.501 2.913 3.110 3.137 3.213 3.099 2.9R5 .268 .4?0 n.ono M "' M 

"' 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M M M M ,.. 
,.. M M ,.. M "' 

M M M M M 1 0 042 3 0 113 3 0 243 2 0 7A2 2 0 197 1 0 086 1.3?~ 

.?04 1.746 2.473 ?.794 3.034 3.150 3.143 3.lnO 1.1?2 0 902 1 0 966 1.AQ4 

M 

M 

.101 

.R3? 

M M 

M M 

.53? 1.141 

.nnA .OlA 

M ... M 

~· M 1.4 

M M M 

.014 o.nno n.onn 

.010 o.nno o.ono 
.o5~ .981 2.139 .75R 1.702 .125 .n?8 .n1n M M M 1.1n~ .621 .A79 .A~? .o~5 o.ono o.nno 
.?63 1.020 2.655 3.0?4 1.767 1.415 3.394 2.QQ~ 3.212 .116 .109 1.69? 2.oR? 2.399 .445 .o15 o.ooo o.oon 
.n91 1.409 ~.5?2 3.001 3.269 3 0 365 3.406 1.31A 2.653 2 0 657 ?.932 ?.64n 3.ooo .A~o .~95 .099 o.ono o.ooo 
.02?. .02• .?.03 .416 2.324 3.509 J.433 J.??5 3.?10 1.534 1 0 444 ?.3Rq .OR7 .n1R .56R .1n6 o.nnn o.ono 
.o4l .434 2.216 2.6A7 2.342 2.11s 1.417 l.~13 .qo4 .7.44 1.310 1.79~ 1.711 2.0b6 1.111 .014 o.nno n.ono 
.o3o .550 3.011 1.297 3.497 1.607 3.615 3.6?R 1.~04 1.1sR ?.595 .sRn .3Rl .n15 .021 .o3? o.nno o.ooo 
.011 
.064 
.024 
.024 

.SoQ ?..574 ?.lh2 3.?74 1.0?0 2.q12 3.411 1.4?2 

.029 .oJa .094 .190 .6~8 .011 1.115 .7Q7 

.02Q .n?l .011 .010 .011 .o?6 .1n1 .?11 

.0?6 0 024 0 029 .042 0 034 0 0?8 0 010 0 04A 

M M 

.o~o .o33 

.128 1.248 
0 02A 0 1'\53 

1.lQ~ 2.951 2.5hQ 0 87?. 
.021 .252 2.352 1.654 
.0?9 .014 .015 .O?O 
0 0?9 0 70Q 1 0 611 0 291) 

0 ?41 2 0 059 2.863 3 0 194 3 0 308 1 0 447 1 0 50~ 1.51A 1.4R3 3 0 3A1 1 0 245 1.llq 2 0 934 2.5R~ 1.845 
0449 1.257 2.SA2 3.140 2 0 547 3.359 3 0 369 3 0 206 1 0 075 3.151 ~.055 ?.17Q l.045 .790 .Ao~ 

0 ?44 1 0 854 2 0 708 3.1?8 3.287 3 0 337 3 0 397 1 0 405 3 0 3R5 2 0 140 1 0 787 2.571 2 0 29?. 2.575 1.037 
.171 1.4?0 2 0 5AO 2 0 773 3.llA 3.2?9 3 0 ?72 1.1)?4 2.?.74 2.5Q6 ?.5?2 .011 .071 .OlQ .617 
.o46 .731 1.290 .o3o l.997 2.096 .014 .o?~ .095 .A99 ~ ~ .034 .n15 .013 
.02q .04A .o4A 2.176 3.?9~ 1.376 3.095 l.A?S 1.qAB 1.623 1.663 ?.q6? ?.5R1 2.5os ~.032 
.394 2.1?0 2 0 854 3.154 3.3?.4 3.411 3 0 472 1 0 503 2 0 lA8 l.9RA 1.032 0 6R7 ).9~1 2.30A 1.816 
.ns1 1.23? 2.624 3.044 3.?43 3.366 3.1A6 1.1A~ 1.0R5 1.701 ?.?17 ?.751 2.930 2.5?A 1.661 

0 ?24 1 0 797 2.634 3 0 0?5 3.??9 3 0 306 3.3~9 3 0 4n3 2.6?7 2 0 541 ? 0 438 ? 0 A4R 1.AA9 ?.44Q 1.559 
.199 1 0 744 2 0 761 3.lOQ 3.?33 1 0 2QO 3 0 349 1.356 1.?~4 3.??4 J.A03 .77A 0 4~1 l.37n 1.467 
e243 1 0 699 2.~96 7. 0 Q44 3.064 1 0 0?1 3 0 160 ?. 0 A47 l.Q79 0 955 0 103 0 044 0 127 .o]n .033 
.oAl .420 l.198 .1?6 .A?5 ?..362 2.968 ?..9~0 .56~ .026 .01~ .0?6 .o?? .nA1 .O?A 

.019 u.ono o.ono 

.nlA o.nno o.ono 

.011 u.nnn l).ooo 

.o?5 o.nno o.ono 

.193 o.ono o.ono 

.o?4 o.ono n.ooo 

.062 o.ono o.ooo 

.111 o.nno n.ono 

.on o.ono o.ono 

.??7 o.nt10 o.nno 

.235 o.oni) o.ono 
.1t-o o.n('ln o.ooo 
.1R9 o.ono o.ooo 
.045 o.ono o.ooo 
.o3o o.nno o.ooo 
.nlfi o.noo o.nno 

19. ~"4 
2R.574 

M 

... 
M 

M 

?6.397 
M 

27.465 
15.937 

26.511 
27..<HA 
10.252 

M 

7. 4fi l 
1 0 QhA 
3.0~4 

42 0 9?A 
34.23(, 
37.211 
i'7.815 

M 

29.176 
l4 0 44A 
37.3QO 
l7 .525 
:n.412 
?? 0 1H4 

11. 712 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
VALUES .141 1.067 l.956 2.146 2.493 ?..647 ?..616 ?..474 2.1A2 1.617 1.602 1.410 1.111 l.?11 .Alt .o~~ o.ono n.ono ~ 

STANDARD 
DEVIATION .11~ .731 l.058 1.253 1.097 1.156 1.316 1.312 1.1~0 1.17?. 1.163 1.1~0 l.07Q 1.050 .6AA .074 o.nnn n.ono M 

"' E. 
Ml~~JNr, DATA 
ES11~~1EO DATA REFER TO oocu~ENTATtON 

I NSTl~IJMENT AT I ON I EPPLE y LARORAT0LIY NORMAL l ~C lUfNCF PYRHELI OMETER 
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JULY 1Q76 

HOURS 
OAY 4-5 5-6 ~-7 7•A A-9 

ntRFCT SOLAR COMPONFNT 
HOIJRL Y VAL UfS • Mf.GAJOllL[S/I Sr~• MF'TER-H~ I 

F'U~T cnLLINS CnLO~AOO 
CnLOMAno <;TATE IJNIVERSJTY 

DEPARTM[NT OF ATMnSPHERIC SCIENC~ 

MTN. sTn. tIME INTEG~ATED 
9-10 10-11 11-l' \?-13 11-14 14-15 1~-\~ l~-17 17-lq lq·lQ lQ-20 ~0-?l 21-?2 DAILY VALUES (MJ/SOM-DAY) 

------i----:ioa·i:i~n-i:A~;-2:1~1-2:132--:106--:~03·-:315--:1;5--:;;3--:ons--:~2~--:is?--:iQi--:;5;--:;3i-u:;;o-o:ooo ____ i?.:ii;---
? .173 1.11~ t.Ql9 2.847 3.058 ?..4A9 ?.1~0 .6Q~ .016 .118 .oqc .01~ .011 .n~A .094 .011 o.onn n.nno 14.845 

3 

4 

5 
6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 

?4 
?5 
2ti 

27 
2A 
29 
30 
31 

el44 l 0 4A1 ?. 0 4?3 ?..~42 3.012 3ol47 3.1~9 3.14? 1.1,v ? 0 849 '•Q~O ?.A~4 ?.1~6 7- 0 040 1 0 40~ 

.O?.l .10? 1.153 ?..696 2.956 J.126 3.??9 3.?~3 1.2so 3.095 ,.891 1.091 .?OA .900 .?.~A 

.o7n .8?.Q 2.?68 2.430 3.121 3.??l 3.0?8 .QQ9 1.419 t.165 .014 .n?n .610 1.1oq t.016 

.1?4 o.nno o.ono 

.119 o.ono o.ooo 

.054 o.nno o.ono 
.n5q l.t~n 2.469 2.a~? J.n47 3.143 3.?10 2.Aqo ?.1,nA ? 0 51n ,.101 '·17Q .n11 .o?' .J4q .n~~ u.nno n.ono 
.n10 .266 .o44 ?..160 1.627 2.504 1.749 .390 .o5~ 1.on~ ,.139 .O?A .otn .4,9 .047 .031 u.ono n.ooo 
.121 l.445 2.368 ?.76a 2.997 2.931 3.,,o J.n,4 l.?16 1.592 ,.7?0 1.29? .01~ .n?6 ,041 .019 o.nno n.noo 
.oe6 1.339 2.135 ?.777 2.967 1.109 2.6Al 1.62~ M .o5A .037 .014 .OlA .o?6 .011 .1?7 o.nno o.ooo 
.111 1.399 2.379 ?.8?1 3.0?7 1.134 3.110 2.1~? .oR2 .o5o .o96 .957 .qoo .6?3 .415 .111 o.oon o.ono 
.111 1.435 2.425 ?.8~8 3.102 J.255 3.346 3,410 1.JQ2 3 0 334 3.204 1.01n 2 0 A5? 2.5~7 1.111 .os" o.nno o.ooo 
.tOQ 1.414 2.377 2.A32 3.012 3.195 3.?14 1.?4~ 2.A68 .597 .o4A .0?4 .12? .201 .016 .001 o.ono o.ono 
.n46 .137 .n48 .068 .?44 .039 .n?6 .?~7 1.566 .2AQ .022 .21q 1.344 2.210 1.547 
.101 1.591 2.562 ?.9?9 3.142 3.289 3.1?9 3.341 J.?Q8 ?.844 i.317 1.21n ?.204 .~1n .715 
.034 1.133 .101 .096 0 044 l.7A8 .548 .o~4 .A33 ? 0 455 2.517 ? 0 6A~ 2 0 069 1.706 1.394 
.o~A 1.437 2.496 2.930 3.20A 3.318 3.377 1.374 2.100 2.332 1.083 1.1~n .274 l.05A .490 
.n45 1.25? Z.289 2 0 807 2.6A5 1.798 3.210 2.766 3.131 1.873 2.872 .557 .DOA .2Q4 .064 
.025 .OlQ .101 .0?3 .116 .094 .o74 .910 2.160 .959 .062 .211 .OlA .ntA ,0?4 
.019 .019 0 027 .040 .115 .629 .160 .OQA .458 1.065 .208 .0,4 0 0?' .017 .O?O 
.011 .361 .s~o .02A .023 .025 .o?6 .11s .691 .648 .238 .014 .22n .AS9 .159 
.n1A .961 2.011 2.406 1.323 .761 .1?2 .440 .os2 .630 .655 .01~ .024 1.5~1 1.632 
.043 1.3A5 2 0 480 2 0 910 3 0 153 3.248 3.1?3 l.?n7 l.?12 .J16 1.712 3 0 099 l.4AA l.090 ,710 
.n1s J.1a1 2.409 ?.851 3.012 2.563 3.,,9 3.2RR 1.29e 2.643 1.400 ?.51n 2.61? 2.4ss 1.132 

.oaq o.nno o.ono 

.o.?,r, o.ono n.ono 

.064 o.ono o.ooo 

0 041 o.ono o.ooo 
.021 u.nno o.ooo 
.020 o.ono o.ono 
.020 o.ono o.ooo 
.013 o.ono o.ooo 
.019 o.ooo o.ooo 
.011 o.nno o.ooo 
.olA o.nno n.ooo 

1 042 1.114 1 0 904 2.769 3 0 065 1.175 3 0 .?72 3 0 ?.94 1.?.40 3 0 147 2 0 861 ? 0 7QO 2 0 6QJ ?..?A1 0 639 0 0}9 OoOOO 0.000 
.nJ9 J.2A3 2.384 2.105 .A?7 .877 .211 .047 1.130 .179 .019 .o?n .0A1 .oS6 .019 .019 LJ.ono o.ooo 
.024 .021 .o.?0 .031 1.153 2.613 2.436 3.0QB 1.414 .AA8 1.?.05 .1q1 .o?? .860 .l~?. 

0 0?.1 l 0 1A9 2 0 375 J.07? 1.7?.6 1.205 3.??3 2.2A9 1.?71 1 0 764 1.747 2.99Q 2.120 2 0 062 1 0 537 
.024 .166 0 035 0 014 2.112 J.033 3.070 3.177 1.?04 1.147 3.090 ~.ISO 0 65Q .549 .20Q 
e02A 1 0 360 ? 0 489 ?..A91 3.059 3.1A6 1.346 3.151 1.378 .097 .488 0 07~ 0 03? .041 .O?S 
0 029 0 7A) ? 0 1?6 J.53A 1 0 Ql2 .9?4 1 0 816 0 634 .1?0 0 096 .117 1 0 315 0 63~ .~17 .0?1 
.029 .OJO 0 044 .200 1 0 324 1.453 1.150 0 974 l.?07 t.5A7 l.481 0 0Q' 0 34? 0 01~ .Ol~ 

.0?1 o.ooo o.ono 

.016 o.ooo o.ooo 

.on u.ono o.ooo 

.0?1 J.ono o.ooo 

.o?~ o.nno o.nno 

.olA u.nno o.ooo 

37 .1 ?9 

?.11.357 
?1.401 
2A 0 71'\4 
1?..SAl 
25.802 

M 

21. 317 
40.1?7 
?l.342 

A0 241 
32.607 
17 .51 Q 

?9.947 

?S 0 67?. 
4,895 
2.939 
3.994 

12.A9l 
?Q.4Q1 
34. 6A l 
36.324 
l IJ. 11 9 
l4 0 l 6A 
:rn.A}7 
?4.67Q 
lQ.~F,6 

l?. 714 
9,464 

-----------------------••••-•••--••••-•••••-••-·9~•••••-•••••••••••••-9••-••-••-••·---T~------------------•••••-••••••·--------••• 

-ivERAGE--------------------------------------------------------------------------------------------------------------------------
v•LuEs .o~o .~,, l.~31 t.9,,8 ?.161 ?..257 2.167 1.9?~ 1.119 1.•11 1.?73 i .nA~ .1A1 0 A60 .517 .04? u.ono o.oon ?0.904 

STANDARD 
DEVIATION .043 .5~0 1.0?8 l.?08 l.l~O J.161 l.?A7 1.11~ l.??~ 1.127 1.173 1.l~A .991 .~4A .59) .037 o.noo o.ooo 10.~lb 

~ 
f. 

MISSINt; 11ATA 
ESTIMATED DATA REFER T~ DOCUMENTATION 

INSTRUMENTATION I EPPLFY L l\~ORA nrnv NORMAL I NC IOFNCF PYOHflI nME TER 
5FRJAL NO. 11~95 E~ 

Table 34. 

w 
\0 



AUGUST ) 1H6 

HOURS 
OAY 4-5 5-6 t,-7 7-8 R-9 

OTRF.CT SOLAR COMPONENT 
HOUOLY VALUES, MfG'JOULES/.tSO. MF:TER-HRl 

FUkT COLLl~S COLORADO 
COLU,;;ADO STATE 1•NJ1Jfqs1rv 

DEPARTME'•• T OF 6. TMQSPt-1n~ IC SC fNCE 

,..T~. ~TU. JJME INTEGRATED 
9-10 10•11 11-12 12-13 11-14 14-15 1~-1~ 16-17 17-lR lB-lq lQ-20 20-21 21•2? 7~)?;~~~b~~~ 

---------------------------------------------------------------------------------------------------------------------------------
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J 
4 

5 
fi 

7 

8 

9 

10 

l l 

12 
13 

14 

15 

l~ 

17 

18 
19 
20 

21 
n 
23 
?4 
25 
?ft 

27 

2R 
2Q 

30 

31 

M M M M M M M M M M M µ M M M M M M M 

M M M 

M M M 

.01• 1.1~? 2.145 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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M 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.101 
M 
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M 
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M 

M 

M 

M 

M 

M 

M 

M 
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M 

M 

M 
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M 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

~1 

M 

M 

M 

M 

M M M M 

M M M M 

2.403 1.548 1.118 ?.o?A 
M 

"" 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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M 

M 

M 

M 

M 

M 
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M 

M 
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M 
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M 
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M 

M 

M 

M 

M 
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M 

M 

M 
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M 
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M 

M 

M 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M µ M M 

?..3ql .013 .4n~ 2.23S l.71Q 

.118 1.112 ?.1q1 2.4~7 2.21s 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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µ 
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µ 
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µ 

µ 

µ 

M 
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" ,,,, 
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M 

M 

M 
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M 

M 

M 

M 

M 

M 

M 

H 

M 

M 

M 

M 

,... 

M M 

o.ooo o.nno o.ono 
o.ooo o.ono o.ono 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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SEPTE:MAE:A .1 q7,, 

HOllPS 
My •-5 ~-"' fi-1 7-A A-9 

DT~F.CT ~nLAA COMPO~E4T 
tiOUAL Y VALIJfS • MEr,AJQlJLES/ t SO. MF"TER-HR) 
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M ~ M M .21A 1.047 .ihA .n13 .014 .111 .o51 .456 .nJQ .02~ .014 o.ooo u.ono o.ooo 
o.noo .011 .n?.l .073 .023 .021 .o?~ .o?A .011 .019 .025 .oin .o?n .o?n .o?o n.ooo u.noo o.ooo 
n.ooo .o65 .014 2.376 3.081 1.319 3.454 1.4~6 1.JAl 3.348 1.oq9 '·q,,7 ?.SJ4 1.112 .015 o.oon o.ooo o.ooo 
o.ooo .14~ 0 q60 1.405 2.4AO ?..9A4 1.211 ?.qqo ?.479 ?.411 1.031 ?.J?1 .o?~ .o?7 .014 o.noo o.nnn o.ono 
o.noo .147 .039 .249 1.243 .3?.9 1.?.74 2.512 2.~56 l.9Al 1.610 .640 l.A4Q .514 .010 o.ooo o.nnn o.ooo 
o.noo .011 l.440 2.7l7 2.121 ~.6~1 2.952 .9,,7 .no7 .oq4 .024 .021 .33Q .o~s .014 o.ooo o.noo o.noo 
0. (100 
n.noo 
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o. noo 
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.lAl 1.730 1.814 .~51 .117 .449 2.S~A 3.151 1.618 .9~3 .04~ .0?6 .101 

.o4A .021 .o?s .nsJ .A44 .160 .54A .011 .021 .029 .211 ?.5?4 i.1?~ 

.071 .ns8 .333 1.068 1.381 .911 .376 .01R .OlA .011 .OJ? .OOQ .O?O 

.074 l.S67 2.536 2.Ql2 3.066 3.0A8 3 0 0A2 2.AQl 2.53A ?.548 ?.2?5 .AA5 .13A 

.o?? 1.12A .653 .103 2.214 3.064 3.114 1.110 3.092 i.a1a .130 .02,, .014 
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o.noo o.ono 1.734 2.7•6 3.149 3.328 3.4?.J 3.4~8 1.420 3.339 1.119 ?.A57 2.3?7 

.011 .015 o.ooo u.nno o.nno 
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.fi7A o.OOO o.ooo O.ooO 0.000 
o.ooo o.ooo .022 .o48 .136 .oJS .o35 .10s .3,,1 .759 .4ol "" M M M M M M 

M M M M M M M M M M ?.6hl .4o7 .364 .143 o.ooo o.ooo u.ono o.ooo 
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o.non o.ot1n 1.r;q5 ?.Hlll 3.176 1.2-;1 t.1~Q 0 11::>1 .??h .lQ"> .nt-h 1.104 .61"' .OQ4 1'1.0ori n.onn u.0nn n.nno 
o.non o.onn .020 .1Qo .133 t.614 3.?Al 1.3~? 0 410 0047 .n6b .14? .?1"> .nlQ o.oon n.nno u.nno n.onn 
o.ooo o.oon .018 .020 .156 2.535 .lQ~ .?~3 1.3?5 1.691 z.bQl 1.R?? .o?4 .01~ o.ooo o.ooo o.nnn n.ono 
o.non o.onn .023 .0?2 .011 .0?1 .414 1.n~? ?.s?o ?.o35 .01? .nA1 .0?n .011 o.ono o.ooo u.nno o.ono 
o.oo' o.ono 1.372 ?.8?3 J.112 J.4A8 3.547 3.<;54 3.516 J 0 4?A 3 .2::>9 ? 0 95Q ?.??\ .n14 o.ooo n.ooo ~.nno n.ono 

~ "' M M M M M M M M M 1.095 ?..55?. .on?. o.ono o.ooo u.ono o.nno 
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o.nno o.non .QA2 ?.~?1 1.11A ~ M ~ M M ~ 2 0947 10524 .001 o.ooo 0 0000 o.ooo o.ooo 
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o.ooo o.ooo .870 2.174 J.133 J.412 3.533 3.546 3.509 J.067 ?.149 .642 .795 0004 o.ooo o.ooo o.ooo o.ooo 
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OaOOO 0.000 .921 2.883 3.376 3a472 3.627 3.619 3.559 M 0 0000 OaOOO 0 0000 OaOOO OaOOO 0,000 01000 0,000 

M M M M M M M M M M ~.351 3 0082 1 0085 OeOOO 0 0000 0 0000 OoOOO 0 0000 
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o.ooO o.ooo O.OOO .086 .780 .127 el57 1.163 .169 .o28 .032 .007 
o.ooo o.ooo o.ooo .oo4 M .006 .002 .oos .002 .002 .oo4 .oo4 
o.ooo o.ooo o.ooo .oo4 .008 .oo5 .002 .oo5 .oo3 .001 .006 .oo5 
o.ooo o.ooo o.ooo .009 .001 .010 .008 .oo5 .002 .ooe .oo4 .006 
o.ooo o.ooo o.ooo .662 2.384 3.218 2.250 .ZAO 1.651 .240 .632 .221 
o.ooo o.ooo o.ooo 2.20s 3.283 3.641 J.745 J.798 J.766 J.612 1.213 2.520 
o,ooo o.ooo o.ooo 1.828 2.940 J.206 J.155 J.5o3 2.5e3 J.431 1.092 2,487 
o,noo o.ooo o.ooo 2.018 3.o47 3,506 3.591 J.611 3,431 3,378 1.060 2.253 
o,ooo o.ooo o.ooo .321 1.972 2,198 .o65 .006 .002 .001 .oo4 .242 
o.ooo o.ooo o.ooo 1.339 2.112 J.282 J.450 J.433 3.399 2,&98 t.320 1.129 
o,ooo o.ooo o.ooo 1,539 2.121 3,21a 2,459 1.020 1.799 ,916 .516 ,oo3 
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,004 o.ooo o.ooo o.ooo o.ooo o.ooo 
.006 o.ooo o.ooo o.ooo o.ooo o.ooo 
.ooJ o.ooo o.ooo o.ooo o.ooo o.ooo 
.oJi o.ooo o,ooo o.ooo o.ooo o.ooo 
.073 o.ooo o.ooo o.ooo o.ooo o.ooo 
.031 o.ooo o.ooo o.ooo o.ooo o,ooo 
,011 o.ooo o.ooo o.ooo o.ooo o.ooo 
.009 o,ooo o.ooo o,ooo o.ooo o.ooo 
.002 o.ooo o.ooo o.ooo o.ooo o.ooo 
,001 o.ooo o.ooo o.ooo o.ooo o.ooo 
,002 o.ooo o,ooo o.ooo o,ooo 0,000 
.oo~ o.ooo o.ooo o.ooo o.ooo o.ooo 
.003 o.ooo o.ooo o.ooo o.ooo o.ooo 
.004 o.ooo o.ooo o.ooo o.ooo o,ooo 
.004 o.ooo o.ooo o.ooo o.ooo o.ooo 
.003 o.ooo o.ooo o.ooo o.ooo o.ooo 
.003 o.ooo o.ooo o.ooo o.ooo o.ooo 
.01n o.ooo o.ooo o.ooo o.ooo o.ooo 
.005 o.ooo o.ooo o.ooo o.ooo o.ooo 
.000 o.ooo o.ooo o.ooo o.ooo o,ooo 
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M 

14 
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24.377 
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,., 
.os1 
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------------------------------------------------·---------------------------------------------------------·----------------··-··--·;;[;i9£·------------------------------------------------------------------------------------------------------------·------------
vALuEs M M M M M 1,913 M ~ M M 1.403 .889 .044 o.ooo o.ooo o.ooo o.ooo o.ooo M 

STANDARD 
DEVIATION M M M M M le517 M M M M 1.245 ,951 0 116 0,000 o.ooo 00 000 OeOOO o.ooo M 
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MISSING DATA 
ESTIMATED DATA RE,ER TO DOCUMENTATION 

INSTRUMENTATIONI EPPLEY LABORATORY NORMAL INCIDENCE PYRHELIOMETER 
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DECEMBER 1976 DIRECT SOLAR COMPONENT FO~T COLLINS COLORADO 
HOURLY VALU[S, MEGAJOULES/1SQ 1 METER-HR) COLCHADO STATE UNIVERSITY 

n~PARTMENT OF ATMOSPHERIC SCIENCE 
HOURS MTN, STD IIME INTEGRATED 

DAY 4.5 5·6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18•19 19-20 20.21 21-22 D lLY VAbu~s •• (MJ/SQM• Ay) -------------M _____ M _____ M _____ M _____ M __ j:54i-2:9;7··:60;·-:06a··:2;;·1:;j2-·:098--:oo4-o:ooo-a:oon-o:oaa·o:ooa·a:ooo ________ M ___ _ 
2 M M M M M 3,347 3,524 3,5~0 3,561 ,509 ,440 ,974 ,OOJ o.ooo o.oon 0,000 o.ooo o,ooo M 

3 M M M M M .12• ,682 2,496 3,529 3.116 2,616 2,009 .001 o.ooo o.oon o.ooo o.ooo 0,000 M 

4 M M M M M 3,156 3,085 1,691 ,391 ,716 .oo4 .053 ,004 o.ooo o.ooo 0,000 o.ooo o,ooo M 
5 M M M M M ,521 1 570 2,446 2,832 3 1144 ?,884 ,178 ,002 0,000 0,000 0,000 0,000 0,000 M 
6 M M M M M 3,204 3,449 3,541 3,~54 3,335 1,091 2.110 ,004 a.ooo o,oon o.ooo o.ooo o,ooo M 
7 M M M M M 2 1 408 2 1 965 3,013 2,815 2 1 981 ,057 1 1 100 1 002 0,000 0,000 0,000 OoOOO 0,000 M 
8 M M M M M 3 1 397 3,428 3,514 112A3 1091 ,048 ,017 ,003 0,000 0,000 0,000 0,QQO 0,000 M 
9 M M M M M .02s ,032 ,029 .015 ,235 ,173 ,873 .002 o.ooo o.ooo 0,000 o.ooo 0,000 M 

10 M M M M M 3 1 316 3,473 3,577 3,552 3,426 ,,151 1 1 773 1000 01000 0,000 0,000 01000 0,000 M 
11 M M M M M M M M M M M M M M M M M M M 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

M M M 

M M M 

o.ooo o.ooo o.ooo 
o,ooo o.ooo o.ooo 
o.ooo o.ooo 0,000 
o.ooo o.ooo o.ooo 

M M M 
M 

M 

M 

M 

M 

M 

o.ooo 0,000 0,000 
o.ooo 0,000 0,000 
o,noo o,ooo o,ooo 
o.ooo o.~oo o,ooo 
o,ooo 0,000 o.ooo 
o.ooo 0,000 o.ooo 
o.ooo 0,000 o.ooo 
o.ooo o.ooo o.ooo 
o.ooo o.ooo o.ooo 

M M M 
M M M 

M M 

M M 
.011 ,047 
.178 2,865 
,269 1,304 
,022 2,019 

M M 

M M M M M M M 

,047 1042 ,039 1030 1 023 1 018 ,010 
.196 ,399 ,894 3,254 3,259 ,,064 2.100 

3,423 2,710 1,732 3,525 J,383 j,021 2,001 
2,431 2,439 l,2A6 1 208 1 048 1028 ,020 
3,338 3 1570 2,018 M M M M 

M M M M M M M 

M M M M M M M M M 
M 3,002 3,458 3,672 3,727 J,672 3 1 505 ,,180 2,379 

,983 2,919 3,516 3,723 3,805 3,728 1.123 ,099 ,027 
.010 ,425 3,150 3,638 3,746 3,722 J,610 i.3J6 2,277 
,439 ,036 .010 ,038 .010 .008 2,499 ,,049 2,271 
.001 2,044 2,976 1,351 .010 .006 .001 .002 .oos 
,027 ,378 2,285 11670 ,2A8 1,959 3,122 1.098 2,616 
,790 2,071 2,298 2,081 3,5~6 2,964 ,498 ,039 ,184 
,045 ,281 ,421 1442 .444 ,249 ,264 ,352 .291 
,055 2,315 3,364 3,545 3,586 3,574 3,531 1.313 2,720 
,013 1,761 3,091 3,607 3.371 2,325 1,306 2,135 2,659 

M M M M M M M M M 
M M M M M M M M "' 

M M M M M M 

.001 o.ooo o.ooo o.ooo o.ooo 0,000 
,004 o.ooo o.ooo 0,000 o.ooo o,ooo 
,003 o.ooo 0,000 0,000 o.ooo 0,000 
.012 o.ooo o.ooo o.ooo o.ooo o.ooo 

M M M M M M 
M M M M M M 

M M M M M M 

.002 o.ooo o.ooo o.ooo o.ooo 0,000 

.001 o.ooo o,ooo 0,000 o.ooo 0,000 
,005 o,ooo o.ooo o.ooo o.ooo o.ooo 
.oos o.ooo o.ooo o.ooo o.ooo 0,000 
,003 o.ooo o.ooo o.ooo o.ooo o.ooo 
,003 o.ooo 0,000 0,000 o.oou 0,000 
.ooQ o.oon o.ooo o,ooo o.ooo o.ooo 
,004 o.ooo 0,000 o.ooo o.ooo 0,000 
,037 o.ooo o.ooo o,ooo o.ooo 0,000 
,063 o.ooo 0,000 o.ooo o,ooo 0,000 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

13,229 
22,838 

8,045 
M 

M 

M 

M 

19,922 
23.919 

8,364 
6,412 

15,446 
14.500 
2,793 

26,040 
20,332 

M 

M 

-----------•••••---••••••••••••••-••-•••-•••••••••••••••••••••••••••••9••-•••••••••-••T••••••-••••••••••••••·•--•••••••------~----

----------------------------------------------------------------------------------------------------------------------------------AVERAGE 
VALUES 

STANDARD 
'lEVIATION 

M M 

M M 

~ ~'-.,"\\...~C\ .. ~ ....... ""'""~ ... 

M M 

M M 

M 

M 

2,282 2,283 2,1?4 2,118 1 1 833 t,614 1,l9A 
1,383 1,401 1,465 1,556 1,485 1,460 1,064 

,007 o.ooo 0,000 0,000 o.ooo 0,000 
,014 o.ooo 0,000 o.ooo o.ooo o.ooo 

M 

M 

'\"44!i."'RU>'I\::."-'"' ""' '\()'°4' ~~~\_~".._'"L~~O-~~'\~~'t_. ~~~~ .. \... \"-'C\DE"-'CE ~~~H~L\OM~~ER 

~ 
~ 



JANUARY 1977 

HOlJRS 
DAy 4-5 5-6 6-7 7-A 8-9 

DIRECT SOLAR COMPONENT 
HOURLY VALUES, MEGAJOlJLES/ ! S~, METER-HR l 

FukT COLLINS COLORADO 
COLVkAOO STATE UNIVE~SITY 

DEPARTMENT OF ATMOSPHERIC SCIE~CE 

MT~. STD. TIME INTEGRATED 
9-10 10-11 11-12 12-lJ 13-14 14-15 15·1~ 16-17 17-18 18-19 19-cO 2u-21 21-22 DAILY VALUES (MJ/SOM-OAY) 

-------------~-----M·----M·----M-----M·----M·----M-----~-----M-----~-----M·----~-----M-----~-----M-----~-----~-----M---------~----

2 

3 
4 

5 

6 

7 

8 

9 

10 
11 
12 

13 
14 
15 

16 

17 
18 
l~ 

20 

21 
22 

23 
24 
25 
26 
27 
28 
29 

30 

31 

,.. M M 

M M M 

o.ooo 0,000 0,000 

o.ooo o.ooo 0,000 
o,ooo o.ooo 0,000 
o.ooo o.ooo 0,000 
0,000 o.ooo 0,000 

o.ooo o.ooo 0,000 
o,ooo o.ooo o.ooo 
o.ooo o.ooo o.ooo 
o.ooo o,ooo 0,000 

o.ooo o.ooo o.ooc 

M M ,.. M 

M M M M 

,005 ,011 ,006 ,Olb 
,096 1,622 2,804 2,161 
,477 ,552 ,253 .10~ 

M M M M "' 
.102 2.110 2.912 1.133 ,022 
.015 .01J ,019 .180 ,306 

.108 1,46~ ,063 .oo9 .011 
,857 1,636 2.046 .779 2,448 

,780 2,663 3,321 3,577 3,659 3,250 ,510 2.122 .10~ 

1 003 ,010 ,061 ,050 ,059 ol41 ,120 ,027 0004 
,756 2,828 3,464 3,702 3,804 3,737 3,740 3,486 2,967 
,746 2,370 3,290 3,322 l,499 ,374 ,376 M 1,834 
,802 2,761 3,427 3,~52 3,687 3,714 3,576 3,313 2,780 
,433 ,024 .001 .010 .011 .01i ,009 ,002 ,379 
,786 2,731 3,325 3,57~ 3,682 3,671 3,546 1,655 ,018 

M M M M M ,.. 
,009 o.ooo o.ooo o.ooo o.ooo 0,000 
.003 o.ooo o.ooo 0,000 u.ooo o.ooo 

,002 o.ooo o,ooo 0,000 u.ooo 0,000 
,288 o.ooo o.ooo 0,000 u.ooo o.ooo 
.012 o.ooo o,ooo o,ooo u.ooo o.ooo 
,006 o.ooo o.ooo o,ooo o.ooo 0,000 

,458 o.ooo o.ooo o.ooo o.ooo 0,000 
.159 o.ooo o.ooo o.ooo u.ooo o.ooo 
,468 o.ooo o.ooo o.ooo u.ooo o.ooo 
,046 o.ooo o.ooo o,ooo u.ooo o.ooo 

,066 o.ooo o.ooo o.ooo u.ooo 0,000 
o.ooo o.ooo o.ooo ,75o 2,664 3,328 3,590 3,454 1.151 
o.ooo o,ooo o.ooo ,016 ,oos ,010 .2oa .o33 ,090 

,342 le045 2,669 .319 o.ooo o.ooo o.ooo o.ooo o.ooo 
.~26 ,074 ,016 .001 o.ooo o.ooo o.ooo u.ooo o.ooo 

o.ooo o,ooo o.ooo .101 ,743 2,899 3,462 3,676 3,296 1,428 .120 ,7eo ,444 o,ooo o.ooo o.ooo o.ooo o,ooo 
o.ooo o.ooo 0,000 ,057 ,723 ,188 1,580 1,247 1,701 1,845 ,097 ,025 .012 o.ooo o.ooo o.ooo u.ooo 0,000 
o.ooo o,ooo o.ooo ,009 .021 ,089 ,229 ,006 .01• .~25 .122 ,826 ,382 o.ooo 0,000 o,ooo o.ooo 0,000 
o.ooo o,ooo 0,000 ,004 ,136 3,204 3,510 3,598 3,614 3,3~8 2.786 2,440 ,533 o.ooo o.ooo 0,000 o.ooo 0,000 
o.ooo o,ooo o.ooo ,273 2,009 3,426 3,660 2,099 .o97 .031 2.894 2.1e1 .465 o,ooo o,ooo o,ooo u.ooo o.ooo 
o.ooo o.ooo o,ooo ,024 ,120 2,161 ,68~ .oo3 .oo4 .oo3 .002 .001 ,oo3 o.ooo o,ooo o.ooo u.ooo o.ooo 

"' 
M 

"' 

M 

"4 

M 

M 

M 

M 

M 

"" 
M 

M "' 
M M 

M 

M 

P-4 

M 

M 

M 

M 

M 

M 

M 
"' 
"' 

M 

M 

M 

M 

M 

M 

,., 
,., 

M M 

M M 

M 3,535 3,678 3,754 2,65~ 3,002 2,717 2,722 1,105 0,000 0,000 0 0 000 U,000 0,000 
o,ooo o.ooo o,ooo l.u89 2,929 3,517 3,763 3,820 3,020 3,763 3,620 3,253 1,303 o.ooo o.ooo o,ooo o.ooo o,ooo 
o.ooo o.ooo o,ooo ,•60 1,403 3,Jo7 3,347 3,659 1.044 .oo9 .001 ,oo5 ,566 o.ooo o,ooo o.ooo u.ooo o,ooo 

o.ooo o.ooo o.ooo lol21 2,923 3,492 3,718 3,801 3,818 3,768 ~.566 3,151 1,418 o.ooo 0,000 0,000 u.ooo 0,000 
o.ooo o.ooo o.ooo .005 ,768 2,879 2,981 3,133 3,495 3,506 3,447 3,0~2 1.175 o.ooo 0,000 0,000 o.ooo 0,000 
o.ooo o.ooo o.ooo 1,076 2.815 3,404 3,621 3,696 3,744 2,899 2.000 .254 .522 o,ooo o.ooo o,ooo o,ooo o,ooo 

o,ooo o.ooo o.ooo ,856 2,851 3,371 3,576 3,684 3,710 3,572 3,400 2,427 ,708 o.ooo 0,000 0,000 o.ooo 0,000 
O.OOO 0,000 0,000 lo0l4 2,A48 3,452 3,703 2,046 2,177 3,477 3,187 3,037 1,079 0,000 0,000 0,000 U,OOO 0,000 

M 

M 

.575 
8.941 
9.440 

20.022 
.481 

28.941 
M 

28.179 
.940 

23.055 
19.318 

.985 

17.554 
7.476 

2.224 
23.184 
ll:~.534 

3.607 
M 

M 

M 

30,876 
13,l:!Od 

30. 775 
24.452 
24.031 

28.155 
26.oa 

-----------------------------------------------------------------------------------------------------------------------------------ivERAGE·-------------------------------------------------------------------------------------------------------------------------
vALuEs o.ooo o.ooo o,ooo ,470 1,598 2,393 2,519 2,237 2,02J 1,814 1,630 1,420 ,428 o.ooo o.ooo o,ooo u,ooo o,ooo 16,316 

STANOARD 
DEVIATION o,ooo 0,000 0,000 ,415 1,215 1,456 1,527 1,593 1,535 1,568 1.439 1,335 ,443 0,000 0,000 o.ooo u,ooo 0,000 10.~73 

M MISSING UATA 
E ESTI~ATEO DATA REFE~ TO DOCUMENTATION 

INSTRUMENTATION: EPPLEY LABORATORY NORMAL lNClUENCE PYRHELJOM~TER 
SERIAL NQ, 11095 E6 

Table 40. 

~ 
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F (t3RtJ A~ y 1977 

OAy 
'"40U~S 

4-5 5-6 6-7 7-8 8-9 

DI~ECT SOLAR COMPONENT 
HOURLY vALUESt MfGAJOULES/tSY 0 METER-HR) 

FU~T COLLINS COLORADO 
COLUHAOO STATE UNIVERSITY 

DEPARTM~Nl OF ATMOSPHERIC SCl~NCE 

MTN. STD TIME INTEGRATED 
~-10 lO•ll ll-12 12-13 13·1· 14-15 15-16 16-17 17-18 18-19 19-20 cu-21 21-22 DAILY VALUES 

(MJ/SQM•UAY) 
----------o:ao0-0:00o·a:ooo--:oaq--:;3;·-:a99·-:;5;--:j20·-:a2;--:03o·-:a;i·-:563·-:a83-0:000·a:ooo-o:oao·u:ooo-o:ooo _____ i:71a·--

2 OoOOO 0.000 0.000 0003 0063 .788 1.518 .2?8 l.~7J 2 0S47 2 0154 2.2Rl .545 O.OOO 0.000 0.000 U.OOO O.OOO 11.700 
3 
4 

5 
b 

7 
p. 

9 

10 
11 

12 

13 
14 

15 
16 

17 
l p. 

19 
20 

21 
22 
23 
24 
25 

26 

27 

28 

o.~ou o.ooo o.ooo 1.216 2 0909 3.485 3.664 3.730 3.764 3.612 3.447 2.402 .010 o.ooo o.ooo o.ooo u.ooo o.ooo 
o.oou o.ooo o.ooo l.OB9 2.716 3.Jo9 J.568 3.647 3.504 3.642 3.365 2.ee1 1.169 o.ooo o.ooo o.ooo u.ooo o.ooo 

o.ooo o.ooo .008 .208 .312 .011 .101 .o34 .267 .442 .211 .321 .001 .oo4 o.ooo o.ooo u.ooo o.ooo 
OoOOU O.OOO .004 lel45 2 0669 3.188 3 0 436 3.554 3 0147 3.368 lo350 .09~ 0137 0002 0 0000 0 0000 UoOOO O.OOO 

o.ooo o.ooo 
o.ooJ o.ooo 

o.ooo o.ono 
o.~ou o.ooo 
o.ooo o.ooo 

.oo5 ,876 2.110 3.500 3.69b 3.796 3.748 3.320 3.436 2.944 l.e1a 

.009 10396 3 0 041 3.553 3.7lb 3 07Al 3.84~ 3 0807 3 0642 3.010 l.434 

.001 lobl4 3.090 3.573 3.740 3 0837 3.860 3 0 765 3.599 3.049 l.665 

.003 1.453 2,851 J.384 3 0 602 3,626 3,608 3.~54 3,35~ 2.945 1.739 
,005 1.277 .040 .081 .781 .274 1.335 1.690 2.660 1.923 1,278 

.002 o.ooo o.ouo u.ooo o.ooo 

.oo• o.ooo o.ooo u.ooo o.ooo 

.ooo o.ooo o.ooo u.ooo o.ooo 

.003 o.ooo o.ouo u.ooo o.ooo 

.oo3 o.ooo o.ooo o.ooo o.ooo 

o.ooo o.ooo .01• .486 .030 .025 .011 .019 2.766 2.lb7 .953 .970 .713 .006 o.ooo o.ooo u.ooo o.ooo 

o.ooo o.ooo .01• .064 .o67 .793 .18~ 3.155 3.3o9 3.348 2.022 3.023 1.982 .oo3 o.ooo o.ooo u.ooo o.ooo 
o.ooo o.ooo .026 .038 

"" 
"' 
"' ... 

"' ... 

"' ... 

"' 
"' ... 

"' 
"' 
M 

... 

"" 
M 

"" 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

~ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
"' 
M 

"' 
M 

"" 
"' 
"' 
M 

"' M 

"' 
M 
,.. 

"' 
M 

... 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"" 
"" 
"' 
"' 
"' ,., 
,.. 
,., 

"' 
"' 
"' 
"' ,., 

"' 
"' 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

29 0 1~9 

28.892 

1.927 
22.0Y~ 

29.919 

31.242 
31.797 
30.127 
11.346 

8,266 

17.Ybb 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

------------------------------------------------------------------------------~----------------------------------------------------ivERAs[--------------------------------------------------------------------------------------------------------------------------
vALuEs M M M M M M M M M M M M M M M M M M M 

STANOARO 
DEVIATION "' M M M M "' M M M M M "' M M M M M M M 

M 
E 

MISSING IJATA 
EST!MATEu QATA REFER TO DOCUMENTATION 

INSTRUMENTATION! 

Table 41. 

EPPLEY LABORATORY NORMAL lNC1UENCE PYRHELIOMETlR 
SERIAL NO. 11095 E6 

~ 
0\ 



MARCH 1977 

DAY 
HOURS 

<.-5 5-6 6-7 7-8 ~-9 

DlHECT SOLAR COMPONENT 
HOU~LY VALUES, MEGAJOULES/(SQ. METE~-HR) 

FU~T COLLINS COLOHADO 
COLu~ADU STATE UNIVERSITY 

DEPARTMENT Of ATMOSPHERIC SCIENCE 
~TN. STD. TIME I~TEGHATED 

9-10 lO•ll 11•12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 20·21 21•22 DAILY VAbUES 
(MJ/SQM• AYI 

----------------------------------------------------------------------------------------------------------------------------------
2 

J 
4 

5 
6 

7 

8 

9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 

21 
22 
23 
24 

25 
26 

27 
28 
29 
30 
31 

M M M M M M M M M M M ~ ~ M M M M M M 

"1 M 

o.ooo o.ooo 
o.ooo o.ooo 
o.ooo 0,000 
o.ooo o.ooo 

M M "' ,.. 
.0~1 .oos .006 .002 .oo3 .009 .006 .ooa o.ooo o.ooo v.ooo o.ooo 

.013 ,022 .109 1,268 2.191 1.796 3.193 2.so1 2.332 1.6~8 .115 

.381 1.385 2,532 3.240 2.43'1 2.8~5 3.49f 3.788 3,748 3.517 2.665 

.338 ,320 ,550 2,142 3.078 1.870 ,753 1.431 .414 1.809 1.541 
0 263 1,931 2,847 3.326 3.612 3.7AO 3,77b 3 0 711 3 0 487 3 0 347 2.644 

.006 o.ooo o.ooo v.ooo o.ooo 

.004 o.ooo 0,000 u.ooo o.ooo 
,683 o.ooo o.ooo v.ooo o.ooo 
.767 o.ooo 0,000 v.ooo o.ooo 

o.ooo o.ooo ,655 2,464 3,328 3.039 2.443 .079 ,391 ,574 1.297 1,087 2,630 .708 o.ooo o.ooo u.ooo o.ooo 
o.ooo o.ooo .194 ,166 1,511 3,094 3.•72 3.536 3,370 2,9J8 ,810 ,464 2.285 ,597 o.ooo 0,000 o.ooo o.ooo 
o.oou o.ooo 

M M 
,537 2,345 2,636 2.861 2,12• 

M M M M M 
.045 

M 

,04'- .1=>9 
M M 

,359 2.101 2,657 
M ,019 ,001 

,763 o.ooo o.ooo v.ooo o.uoo 
.001 o.ooo o.ooo u.ooo o.ooo 

o.ooo o,ooo .008 ,011 ,083 ,033 .010 .013 ,011 .001 .013 .012 .ooA .001 o.ooo o.ooo o.ooo o.ooo 
o.ooo o.ooo ,013 .010 ,240 3,663 3.887 3,954 3.97d 3,977 3,934 3,739 3,13n 1.064 o.ooo o.ooo u.ooo o.ooo 
o.ooo 0,000 1,044 2,826 3,506 3.455 3.765 3.821 3,700 3,768 ],619 3,S~S 3,054 .863 o.ooo 0,000 u.ooo o.ooo 

o.oov o.ooo ,685 2,497 3,247 3,555 3,714 3,723 1.676 ,013 .001 .oo3 ,002 .oo3 o.ooo o.ooo o.ooo o.ooo 
OoOOO 0,000 ,655 2.126 3,118 3.509 3.676 3.601 3,215 ,178 1 0 237 1,025 1,975 lol65 0.000 0 0 000 UoOOO 0 0 000 
OoOOO 0.000 1,046 2,812 3,438 J,308 2,09b l,482 3,22f 3 0 739 3 0 S75 3,29A 2,688 ,957 0,000 0,000 V,OOO 0,000 

o.ooo o.ooo .452 2.113 2,121 .s13 .231 .01s .020 ,049 .010 .061 l,496 ,436 o.ooo o.ooo u.ooo o,ooo 
o.ooo o.ooo .013 .012 ,183 1,830 .101 .018 .ooJ .128 1,363 3,152 3 0 010 l,332 o.ooo o.ooo o.ooo o.ooo 
o.ooo o.ooo 1,141 2,283 2,864 3,28d 3.580 3,764 3,724 ?..0~7 1.923 .138 2,327 1.2?.3 o.ooo 0,000 o.ooo o.ooo 
o.ooo o.ooo .877 2,235 2,657 2,807 2,713 2,975 2,899 2,044 .202 .012 .002 .oos o.ooo o.ooo o.ooo o.ooo 

o.ooo o,ooo ,074 1,415 2,462 1,868 3,463 3,475 3,837 3,677 3,081 3,425 3,025 1,467 o.ooo 0,000 o.ooo 0,000 
o.ooo o.ooo l.498 3,000 3,467 3,b76 3,80b 3,713 3,846 3,7:>6 3,bOJ 3,381 2,912 1.500 o.ooo 0,000 o.ooo o.ooo 
OoOOO 0,000 1,294 2,993 3,450 3,67d 3.788 3,819 3,78l 3.6S5 2 0 573 ,910 ,050 ,347 0.000 0,000 UoOOO O.OOO 
o.ooo ,001 .144 ,000 ,316 2.103 3,182 l.335 1.210 2,747 3,368 3,197 1,523 ,946 .002 o.ooo o.ooo o.ooo 
o.ooo .002 ,980 2.516 3,137 3,366 3,426 ~.416 2,824 2,534 2,768 .506 l.154 .200 ,003 o.ooo u.ooo o.ooo 
o.ooo .oo• ,541 2,043 2,693 3.195 3,284 l.619 2.12s .1s2 1.045 2,579 .875 1.052 ,001 0.000 o.ooo o.ooo 
o.ooo .014 1,671 2,956 3,384 3,617 3,724 J,712 3,680 3,568 3,304 2,413 .22~ .305 ,004 o,ooo u.ooo o.ooo 

o.ooo .001 .004 ,108 1.778 ,744 1.148 2,795 2,166 ,331 2,966 3,294 ,884 .011 ,004 o.ooo o.ooo 0,000 
o.ooo .012 .011 .01s 2,687 .9oa .287 .o85 .119 .042 .021 .012 ,016 ,014 .003 o,ooo o.ooo o.ooo 
o.ooo .010 .022 .204 3,359 3,695 3,761 3,785 3,839 3,438 3.418 2,466 2,369 .960 ,003 o.ooo u.ooo o.ooo 

o.ooo ,040 1.546 2.901 2,996 3,368 3.110 2.765 1,532 ,926 .105 ,263 ,211 .oo4 .001 o.ouo o.ooo o.ooo 

M 

15.233 
30.063 
14.929 
JJ.490 

ltl.695 
22.436 
l7. 230 

M 

.215 
31.588 
36.957 

19.124 
25.481 
31.665 
8.188 

11.211 
28. 311 
1'1.429 

31.268 
38.158 
30.340 
20.160 
26.832 
21.209 
32.578 

16.232 
4.237 

31.329 

19.901 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
VALUES o.ooo .003 ,575 1.564 2,332 2.080 2.627 2.340 2,291 1.927 },882 1.736 1,520 .5~0 .001 o.ooo u.ooo o.ooo 22.732 

STANDARD 
DEVIATION o.ooo .ooa ,529 lol84 1,206 1.094 1.334 1.527 1,523 l,S88 1.471 1.442 1.207 .51?. .002 o.ooo v.ooo o.ooo ~.74f 

M 
~ 

~lSSING UATA 
ESTlMATEU DATA REFER TO DOCUMENTATION INSTRUMENTATIONI EPPLEY LABORATORY NORMAL lNClUENCE PY~HEL!OMET~H 

SERIAL ~O. 11095 E6 
Table 42. 

~ ........, 



APldL 1977 

H0tJR5 
DAY 4 -'.l 5 ... 6 6-7 7-8 B-9 

DIMECT SOLAM COMPONENT 
HOURLY VALUES, MEGAJOULES/cSQ. METE~·HRI 

FUMT COLLINS COLOMAUU 
COLUMAOO STATE ll"JIV~~SITY 

DEPAHTME~T OF ATMOSPHEMIC SC![NCE 

MTN. STD TIME l"JTEGMATEO 
9•10 10•11 11·12 12 ... }J 13-14 14-15 15-16 16-17 17-18 18•19 19-20 ~U-21 21-22 DAILY VALlJl:.5 

(MJ/StlM•UAYI 
------i---o:oao·-:a21-i:338-2:5~3-3:oa~·2:203--:3oi--:012--:oo~--:0;6--:oo~--:0~1--:096--:oo;--:oo6-o:oao-u:ooa-o:oaa-----~:~~~---

2 o.ooo ,001 ,oos ,006 ,001 ,001 .oo~ .ooA .ooJ .oo~ ,006 .oo4 .o34 .023 .oo5 o.ooo u.ooo o.ooo .120 

3 .. 
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9 

l 0 

11 
12 

13 
14 
15 
16 

17 
lA 
19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
Jo 

o.ooo ,035 2.oos 3,002 3,448 3,661 3,765 3,t123 3,784 3.~10 3.400 3,014 2,84~ i.111 
o.ooo .oo5 ,047 0 075 ,032 ,019 .044 ,044 .oi.o ,co7 ,20t1 ,819 .429 .737 
O,OOO ,158 1.506 2 1 941 3 0 544 J,772 3 0 863 3,866 3 0 920 3.693 3 1 728 3.545 3,196 2.400 
01000 .294 2,284 3,268 3,630 3,801 3,888 3 0 888 3.8~7 3,767 M ,... M M 
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M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,004 o.ooo u.ooo 0,000 
,007 o.ooo u.ooo 0,000 
,007 o.ooo u.ooo o.ooo 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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M 

M 

M 
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M 

M 

M 

M 

M 

M 
,.. 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M M M M M M M 3 0 767 3 0 691 3 1 541 2 0 148 1 0 163 .721 .097 0,000 OoOOO 0,000 
o.ooo ,6A2 2.203 2.040 3 0 141 3,332 3,396 1,973 i,o44 3.220 2,131 2,436 l.Soo .964 .004 o,ooo o.ooo o,ooo 
O,OQO ,731 2,356 3.038 3,354 3,342 3,297 3,269 3.092 2,811 2,440 t.i M M 

M M M 3,278 3 0 475 3e593 3,606 3.604 2,811 2.d96 1,763 1,754 2,531 1,420 
o.ooo .835 2.457 3.104 3,250 3,452 3,591 2,948 2.614 2,219 2.626 2.347 2.035 .994 

M M M M 

,238 0,000 u.ooo 0,000 
.184 o.ooo o.ooo o.ooo 

o.ooo .106 .549 1.190 .654 .oo4 .oo4 .001 .006 .010 ,oos .143 .o99 .001 .001 o.ouo o.ooo o.ooo 
o.ooo 
o.ooo 

,.. 

,044 
,426 

M 

.3~4 1,480 2,289 2,766 1,490 
,617 ,079 ,120 1.227 l.030 

M M M M M 

.oo9 

.006 
M 

.012 

.112 
M 

,008 
.002 

M 

.oos .002 .006 

.010 1,640 1.346 
M t.i M 

.oo3 
,415 

M 

,003 o.ooo u.ooo 0,000 
,002 0,000 u.ooo 0,000 

M M M M 

31;, l Stl 

2,1301 
4 0. l 'J8 

H 

M 

M 

M 

M 

M 

M 

M 
,.. 
M 

M 

M 

M 

M 

M 

M 

M 

29,465 
M 

M 

32. 65 7 
3.311 
d,511 
7,031 

M 
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"'AY 1977 

DAY 
HOuqS ... ~ 5-b t-- 7 7-8 A-9 

DIRECT SOLAR COMPONENT 
HOURLY VALUES, MEGAJOULES/1SY, METER-HR) 

FU~T COLLINS COLO~ADO 
COLU~AOU STATE UNIVl~SITY 

DEPARlMENl Of ATMOSPHE~IC SCIENCE 

MT~. STD 0 TIME !NTEGRATEu 
9-10 lO•ll 11•12 12-lJ 13-14 l~-1~ 15·16 16•17 17-16 18•19 19-20 ~U-21 21•22 D ILY VALUES (MJ/S<JM•DAY) 

----------------------------------------------------------------------------------------------------------------------------------M M M M M M M M "' M M ~ M M M M M M M 

2 

3 
4 

5 

b 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 

17 
lB 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

~ 

01000 
01000 

M 

, 0 Ot! 

.033 

M M 3 1317 3 1 39~ 3 1450 3,472 3 1 043 11915 2,374 2 1438 },323 ,814 1035 0.000 00000 0.000 

0022 1.631 2 1338 1,637 .980 2.161 2.33b .221 .Otd .237 .006 .ooS 

0 439 2,424 2 1338 2.377 3.635 3,115 3,07~ 3.6~0 3,519 3.243 2 1849 21206 
.004 o.ooo u.ooo o.ooo 
.208 o.ouo u.ooo o.ooo 

o.ooo 1052 ,440 1469 31028 31490 3.577 31605 31541 31322 2.014 21884 2.469 l.086 ,034 010UO U1000 o.ooo 
o.ooo .d95 21231 1.595 2,064 21910 31413 31478 3149b 11800 3,269 3.049 2.654 1,972 1433 01000 u.ooo o.ooo 
o.ooo ,OCA .002 ,031 0 004 .151 .677 1.281 e43~ 1.287 t.75~ 2.826 21559 I.BOO .031 o.ooo u.ooo 0.000 
0100J ,BBB 1.773 21290 21289 31382 3.499 3.59• 3.65~ 3.593 2 0990 11d55 1301 1034 1150 o.ooo 01000 o.ooo 

100J 1 1410 2 1130 3,132 31335 31443 31473 3.507 3,526 3.~09 31445 i.103 ,004 1002 1004 .004 u.ooo o.ooo 
1002 .001 1541 21495 2,970 31182 31038 31326 21150 .013 },495 1259 .029 ,364 1B05 
.010 1,805 21839 3,232 3.500 3,667 3,683 3.382 31042 l.47d 2.433 11611 21357 2.386 ,488 
1007 1147 1015 ,087 ,749 ,093 ,160 11315 1.534 31156 2.001 1.410 11104 1,414 .519 

,004 01000 o.ooo 
1003 u.ooo o.ooo 
1003 01000 o.ooo 

100J 1012 .od8 ,099 .324 1204 1,552 11335 21543 3.~o9 11573 21803 2,497 .200 .002 ,003 u.ooo o.ooo 
.oos .oo3 .648 2.544 3.141 1.759 ,586 .036 1.101 2.976 1154 ,049 1003 1002 .oo5 .oo5 o.ooo o.ooo 
1101 ,550 21017 },398 1477 l171B 2.264 2,997 2.238 1.597 1,236 1530 1071 .164 1280 ,001 u.ooo 0,000 
105~ ,26• .02s .110 2,101 3,349 31144 211•9 11B7 .016 1073 2.1e5 11434 11111 1549 1000 01000 o.ooo 
.ooJ 1198 1.8•9 2.511 2.A51 2,092 21~85 31316 31503 M M 1243 1399 2.200 .927 .002 o.ooo o.ooo 
1006 1.093 2.594 31016 3.293 3.418 3,468 J,476 2,35~ 11733 2,306 .991 .927 .315 1489 .003 u.ooo o.ooo 
1034 1006 2.164 31381 31584 31747 3,409 2.972 3.444 2,413 11721 .oo5 1060 .019 .002 .003 01000 o.ooo 
1003 1006 .006 .006 1073 1.461 ,857 1692 .012 1010 1411 .314 
100J 1.547 2.920 3.312 31356 21939 3.157 2.816 2156' 1.363 t.341 21053 

1005 .025 1083 ,003 01000 o.ooo 
.579 11002 1.023 .003 o.ooo o.ooo 

.10~ 1,535 2.574 3.087 31324 21051 2,652 1,892 ,340 1,903 1582 11176 11697 .745 ,006 1004 U1000 o.ooo 
1036 1049 .472 .138 21174 31047 31446 31572 3.252 21328 11447 2.268 1899 .025 1032 1001 u.ooo o.ooo 

1050 11018 1.799 M M ~ 11875 i 1656 21410 .903 ,629 1.157 1548 .233 1004 ,004 o.ooo o.ooo 
100J .210 l.995 .211 .110 .716 l.65i ,797 ,990 .sso .297 .057 ,035 .006 .001 100~ 01000 o.ooo 
.081 1831 11678 11968 213B4 2.015 2.530 21473 21926 112~0 1824 .on3 1001 1009 .02B .oo4 o.ooo o.ooo 
.133 11713 21703 31159 31364 31383 21529 .187 1112 21396 .924 11991 11863 11540 .103 1004 01000 o.ooo 
.006 .008 .o55 .319 l.495 1.096 1151 .603 11614 1.785 .209 1007 1004 .103 .115 .006 o,ooo o.ooo 
.111 11686 2.633 21703 3,227 21715 2.673 2,895 2.38~ 1.903 ,763 ,374 1036 .oo5 1007 ,014 o.ooo o.ooo 
.oo~ 1522 2,576 31053 3,338 3.421 3,497 3,350 31383 31345 21903 21246 2,244 l,4o7 1086 .004 v.ooo o,ooo 
.221 11937 2.891 31307 31499 31566 31631 31649 3,62J 3,5~0 3.467 3.302 3.039 2.450 1800 .oos U1000 o.ooo 

M 

11. 512 
JJ.109 
30.013 
33.259 
12.845 
30.293 
32.631 
20.674 
35.920 
13.716 
16.747 
13. l 0 l 

17. 639 
17. 432 

,., 
29.482 
26.9b4 

4.171 
29.986 
231675 
23,187 

M 

lj. 0 76 
19,0ll 
26.106 
8.235 
24.13~ 

3'S. 3tl5 
42.94l 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVERAGE 
• 0 3 ::> VALUES 

~T4NOA~O 
LEVIATION ,Q55 

,638 1,473 11847 2.369 21456 2,518 2.443 2.29' 1,992 1,592 1.4?2 l,067 
,682 11124 1.290 1.195 11152 11163 1.155 11189 1.167 1,119 1.128 l.078 

.790 
1857 

1264 1003 o.ooo o.ooo 22.972 

.328 .oo3 o.ooo o,ooo 9. 1:148 

~ 
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INSTRUMENTATION! EPPLEY LABORATORY NORMAL INClUENCE PYRrlELIOMcTER 
SERIAL NO, 11095 E6 
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JUNE l'H7 DIRECT SOLAR COMPONENT 
HOURLY VALUESt MEGAJOUL£S/(SQ 0 MF.TER-HR) 

Fu"T COLLINS COLUHADO 
~OLU~ADU STATE UNIVEMSITy 

OEPAHTMENT OF ATMOSPHEHIC SCIENCE 

HOURS MTN 0 STD, TIME INTEGHATED 
DAY ~-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 l~-1~ 15-16 16-17 17-18 18-19 19-cO 20-21 21-22 DAILY VALuES 

(MJ/SQM•LiAY) 
------i----:28j-2:o;a·2:92b·3:3i6·3:sao·3:;1;·3:~0~·3:bi9·3:5;~·2:~b9·3:jdi-3:o95--:6s8--:aai--:;j3--:0~2-~:000-o:a00----j;:;1;---

2 .23~ .678 1.552 2.08s 2.131 2.658 1.273 .112 .oo~ .012 .146 .540 .591 .424 .Jo~ .001 u.ono o.ooo 13.476 
3 .18~ 1.735 2.041 2.919 3.210 J.040 l.6~5 2.qso 2.639 .o83 o.ooo .897 .714 .510 .sos ,001 u.ooo o,ooo 23,145 
4 

5 

6 

7 

B 

9 

10 

11 
12 

13 
l• 
15 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
Zb 
27 
28 
29 
30 

.11~ 1,743 2,650 3,091 3,302 3.420 3.495 3.501 3.469 3.•03 3.130 3.116 2.818 2.339 1.239 
M M H M M M '°' M M M M "' M M M 
M M M .037 .067 .042 .064 .353 .286 .040 .041 .021 

.oo• .023 ,065 ,013 .012 ,060 ,04• .201 ,192 1.4~2 l,057 ,056 

.oo~ ,022 ,o52 2,611 3,221 3,334 3.058 .680 2.2ob 1.199 .3•2 .ooo 
"' M M 1 0 625 2,049 2,948 3 0 365 3,245 1,307 0 227 0 204 ,000 

,18~ 1,677 2.546 2,997 3,230 3,355 3,559 3,640 2,697 2,495 2,075 1,717 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

ti 

M 

M 

M 

M M 

M 
" 
" 

.002 

.ooo 
,003 
.004 

M 

M 

M 

.002 o.ooo 

.ooo .001 
0 036 M 

.13d .402 
M M 

M M 

M M 

M M M 1.264 1,022 2.458 1.843 .003 

M 

.oo9 

M 

M 

.255 .737 1.012 1.277 2.017 1.271 

,026 0,000 Ll.000 
M M M 

.001 o.ooo o.ooo 
,001 u,ooo 0,000 

M M M 

,035 0,000 0,000 

"' M M 

M M M 
M M M 

,Oc.8 o.ooO 0,000 
,182 1,75~ 2,752 3,257 3,481 3.527 3,560 3.544 3.268 3.044 ?.,683 2,292 .565 .199 ,062 ,018 u.ooo 0,000 
,310 2,136 2,987 3,340 3,491 3,536 3,53b 3.561 3.580 3,b25 3.264 3,347 2.400 1.844 ,651 ,106 u.ooo o.ooo 
.11J 1.114 ,087 2,071 2,151 2.458 2,454 2,741 ,662 l,bOJ 2 0 938 2,8~9 2 0 547 ,692 ,709 ,031 o,ooo 0,000 
.20~ 1.719 2,689 3.114 3,315 3,389 3,060 3,135 2.575 2.489 }.480 .404 ,03~ .002 .006 ,002 o.ooo 0,000 
.ooc. ,006 .004 .009 .021 .039 .022 .001 .010 l,7':J5 ?.155 .015 ,190 .251 ,409 .002 u.ooo o,ooo 
.ooc .oos ,007 .012 .010 ,015 ,025 .031 .421 .727 ,33c. .149 .012 .001 ,004 ,001 u.ooo 0,000 
.001 .010 .012 .009 .011 .006 ,014 .105 .182 .975 1.212 1,554 2.243 2.136 1,133 ,Ob2 u.ooo o,ooo 
.ooJ .oo3 ,010 2.10a 3.216 3,423 2 0 865 2,920 2.010 1,845 2.526 ,544 1,456 ,896 ,429 ,001 o.ooo o,ooo 
.110 l,681 2,620 3,051 3,252 3,389 3,304 1.822 1.161 3.364 ,309 1.1~8 2,080 1.945 1.096 .056 o.ooo 0,000 
,079 ,393 1.191 1,806 2.335 2.263 1,708 .985 1.507 .310 .164 ,172 .822 ,182 .003 ,006 u.ooo 0,000 
,l4J l.aoo 2,584 2,292 2.659 2.123 2.0s1 3,533 3.530 3,Sl6 3,438 3,211 2,913 2,253 ,048 .003 u.ooo o.ooo 
.010 .013 .229 ,365 1.738 3.517 3,559 3,601 3.59~ 3.508 2.H00 .777 ,003 .001 .013 ,004 o.ooo o,ooo 
,QCd ,306 ,7dl 2,968 2,900 3.400 1 0 610 2,398 l,966 1,492 .637 1,572 1.018 .091 ,392 ,152 O,ooo 0,000 
,266 1.918 1,730 2,955 3,295 3,320 3,469 3,524 3.52~ 3,007 2.018 l.9og 2,716 l,435 ,831 ,001 o.ooo 0,000 
,noc ,032 ,091 M ,498 ,502 ,140 .174 .200 .122 ,099 .010 ,049 ,035 ,024 ,oos u.ooo o,ooo 
.011 .060 ,030 .016 ,001 ,oo7 ,012 .ooa .014 .o~H .938 ,020 ,009 ,091 .s~1 ,004 u.ooo o.ooo 

"' M M M M M M M M M M IJ M M M M M M 

40.920 
l'I 

M 

3.308 
M 

M 

M 

M 

M 

M 

34. 192 

'-l.7l8 
25 I 2':J'f 
27.617 

,.,898 
l,7b5 
9.636 

24,397 
30,468 
13 I 927 
J7.623 
23,b7~ 

21. 694 
j'J I 91:33 

M 

l. b04 
M 

----------------------------------------------------------------------------------------------------------------------------------
-;~[~iG[--------------------------------------------------------------------------------------------------------------------------

vbLuE s .11J ,910 1.289 1,901 2.108 2,324 2,os3 1,944 1,720 1,678 l.47J l,17A 1,001 .101 ,441 .ocs v.ooo o,ooo M 
STANDARD 
DEVIATION .JC8 ,Bbl 1.221 1.283 1,377 1.427 1,437 1,541 l,40b 1.320 l.23b l,lPl 1,070 1866 ,42'::> ,039 J.ono a.oco ~ 
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JULY l<H7 

H01_,RS 
DAY ... s 5-6 6-7 7-8 A-9 

UIRECT SOLAH COMPONENT 
HOURLY VALUES, MEGAJOULE.S/(SU 0 METER-HR) 

FUMT COLLINS COLOHAOO 
CQLUMAOO STATE lJNIVE.HSITY 

OEPARTME~T OF ATMOSPHE~IC SCIE~CE 

MTN. STD. TIME lNTEGMATEO 
9-10 10-ll 11-12 12-lJ 13-14 14-15 15-16 16-17 17-18 18·1~ 19-cO cu-21 21-22 DAILY VALUES 

(f'IJ/S<JM-DA 'fl 

------i------;-----~-----~-----M-----M-----;-----M-----~-----M-----M-----M·----~-----M-----M-----M-----~-----M-----~---------~----

2 

3 
4 

5 

6 

8 

9 

10 

11 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 
29 

30 

31 

M 

M 

"' 

M 

M 

M 

M 

M 

M 

M M 

M M 

M M 

~ 

M 

" 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' 
"' 
"' 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M M M M 2,08d 2,502 1,514 .440 1005 l,d50 ,980 ,63~ ,026 ,019 1002 

.214 1,897 2,735 3,109 3,370 J,496 3,277 2.5~1 l,76J ,390 1,596 3,355 3,1•2 1.200 1,434 

M M M 

M M M 

M M M 

,001 u.ono o,ooo 
,172 o,ooo 0,000 

.115 1,859 2,801 3,213 3,424 3,5-0 1,849 2,731 3,48J l,5b6 ,001 .ooo ,872 2,777 1,833 .1~9 u.ooo o.ooo 
,oo~ ,021 .006 0 386 1.516 1,029 1,03• 2,119 l,094 2,043 1,07d ,004 ,211 ,641 1.022 ,126 u.ooo o.ooo 

.01c .114 ,043 1,743 ,563 1,654 1,950 l,790 2,782 l,440 ,405 .062 ,002 ,221 1,569 

.121 1,660 2.748 3,179 3,354 3,356 3,657 3,712 3,576 2,181 3,248 2,032 3,114 2,587 1,666 

,1=>6 u.ooo 0,000 
,105 u,ooo o.ooo 

,08~ 1,563 2,625 3,088 3,341 ),462 3,533 3.550 2,63~ 2,648 2,77d 2.574 2,510 .222 .002 0,000 u.ooo o.ooo 
.10~ 1,631 2,692 3.165 3,40~ 3,522 3,571 3,566 2,26b 2,183 2,967 2.915 2,816 1.001 .025 .003 u.ooo 0,000 

.014 .254 ,343 ,472 ,978 ,285 ,022 ,044 ,172 ,242 ,033 ,008 ,482 .101 ,000 ,003 u.ooo 0,000 
,047 l,440 2,559 2,910 3.11~ 3,252 2.532 1.040 3,319 1,136 ,124 1,620 2,795 i.168 ,251 .o~o u.ooo o.ooo 
,064 l,448 2,463 2,926 3,147 3,252 3.32b .263 ,135 1,903 3.126 1,720 2,415 2,539 .791 ,ooo u,ooo 0,000 

.010 1,544 2,583 3,024 3,229 3,265 2,296 l,466 ,84~ .~91 ,669 ,862 ,579 ,015 ,002 .ooo u.ooo o.ooo 

.oso 1,292 2,399 2,544 3,133 3,249 1,125 .720 1,777 1,100 ,054 .zoo ,131 ,oo5 ,005 ,002 o.ooo 0,000 

.004 1,050 2,431 ,579 ,015 1.091 2.525 3,347 3.284 3,118 },693 ,400 ,145 .ooo ,001 ,001 u.ooo o.ooo 

,019 1,275 2.300 2,792 2,494 2.869 2,523 ,841 ,696 
.ooo 1.181 ,175 ,033 ,238 ,023 ,430 2,878 2,158 

.oo4 .001 ,002 ,008 ,001 .006 .oo3 .010 ,ooJ 

.ooo .001 ,006 .011 ,011 ,105 ,912 ,836 .17d 

,042 o.ooo 
,170 ,002 

,028 .011 
,298 .624 

,002 

.039 

.014 
,631 

,072 
,004 
,016 
,570 

.002 

.001+ 

,031 
.ooo 

,ooo 

,006 
,009 
,001 

,001 u,ooo 0,000 
,oos u.ooo 0,000 

,008 u.ooo 0,000 
.001 u.ooo o.ooo 

.004 ,797 .290 2,709 1,596 2,883 3,346 3,337 3,033 1,588 1.324 2,352 ,378 ,001 ,001 ,002 o.ooo 0,000 

.001 .002 .001 .023 .100 1,805 2,263 2.951 ,19b ,134 ,166 ,140 ,008 .002 .038 ,001 u.ooo 0,000 

.oo5 ,001 .oo4 .001 .oo4 .cos .01a ,016 .oo~ .009 .010 .006 .oo5 ,006 ,008 ,011 u.ooo o.ooo 

.01J ,012 .012 .021 ,425 ,968 ,734 2,415 3,217 3,096 2,916 2,094 ,006 2.154 1.039 ,001 u.ooo o.ooo 

.ooc ,791 1,908 2,846 3,244 3,409 3,432 3,496 3,487 2,806 11799 1,057 ,340 1.340 ,029 ,002 u.ooo o.ooo 
,ooc ,985 2,493 2,932 3,190 3,339 3,001 3,024 1,394 3,485 J,277 3,070 1,623 ,792 ,730 .001 u.ooo o.ooo 
.ooa 1,385 2.661 3,167 3,411 3,495 3,482 2.897 2,828 2,735 1,139 .488 ,33A ,011 o,ooo ,001 o.ooo o,ooo 

.oo9 1,211 2,547 3,067 3,323 3,432 3,494 3,556 3,572 3,356 ,912 l,5os 1,277 2,678 1.619 ,001 u.ooo o,ooo 

.oo5 i.126 2.509 3.174 3,459 3,579 3,591 3,606 3,560 3,473 3,342 3,162 2.024 1.020 1.115 ,002 o,ooo o.ooo 

... 
,.. 
M 

M 

33.714 

30.225 
12.337 

14.510 
40.295 

34.610 
35 0 8J3 

3.454 

27.482 
29.517 

21.049 

l 7. 71;5 
lY 0 6dS 

15.927 
7.3.tt4 

.166 
4.206 

23.641 
8.437 

.125 
19.123 
29. 981:3 

JJ.3H 
l11. l (14 

35.619 

40.40 

----------------------------------------------------------------------------------------------------------------------------------
-;v[~AGE·-------------------------------------------------------------------------------------------------------------------------

vALuEs ,o3d ,947 1,593 1,969 2.105 2,329 2,202 2.119 1,900 1,615 1,269 1,146 ,989 ,793 .489 ,oJo u.ooo o.ooo 21.005 
STANDARD 
D~VIATION .osJ ,665 l,227 1,370 1.393 l,359 1,266 l.324 l,372 1,204 11232 1,166 l,167 .995 ,663 ,057 u,ooo o.ooo 12.595 

M 
~ 

MISSING DATA 
ESTIMATEU DATA REFER TO DOCUMENTATION 

INSTRUMENTATION! EPPLEY LABORATORY NORMAL lNCiUENCE PYRHELlOMETER 
SERIAL NO, 11095 E6 

Table 46. 

Vl 
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AUGUST 1977 DIRECT SOLAH COMPONENT 
HOURLY VALUES, MEGAJOULES/(SY 0 METE~-~Rl 

FUHT COLLINS COLUhAUO 
COLUHADU STATE UNtVEhSlTY 

DEPAMTMENT OF ATMOSPHE~lC SCIE~CE 

HOURS MTN. STD. TIME I~TEGKATEu 
OAy 4-5 5-6 6-7 7-8 8-9 9·10 lO•ll 11·12 12-13 13-14 14-15 15-1~ 16•17 17-18 18·19 19-~0 2U-21 21-22 DAILY VALUES ( MJ/~Q'-1-t)A 'f) 

------i----:n0i-i:374·2:132·3:230-3:;;0·3:;31-3:6oa-3:~6~-3:66~-3:b2;-3:;09-i:810-i:91;-i:230--:1;q--:002-o:ooa-o:oao----3~:2:~---

2 .oo~ 1.143 2.sao 3.119 3.378 3.5os 3.sss 3.588 3.S9d 3.409 3.201 1.3~7 .597 .191 .113 .ooo u.ooo o.oou 33.3~6 

3 .010 .612 l.473 2.823 3.189 3.327 3.387 2.559 1.564 .713 .092 .024 .003 .052 .002 .ooo u.ooo o.ooo 14.82~ 

4 ,oo5 ,974 2.351 M 3,026 J,146 2.081 .141 .sol .390 .ood .2~9 .376 .ooa .006 .ooa u.ooo o.ooo M 

s .ood .010 .o95 2.643 1.176 .o5• .o9J .011 ,s1u .010 .011 .006 .004 .oo• .002 .006 o.ooo o.ooo 4.643 
6 .io7 002A 0011 0214 2.761 3 0104 3,112 3,223 3.264 2.6~6 2 0961 2 0 lGO 1.50~ .302 .213 0 003 OoOOO 0,000 25,557 
7 

8 

9 

l 0 

11 
12 
13 
H 

15 
lo 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

o,ooo .5sS 1,743 1.660 1.036 ,760 l.5ea 3,201 3 0 267 1.810 ,693 1.434 .11s .o34 .037 o,ooo u,ooo o.ooo 
o.~oo .•37 l.489 2.376 2.947 l.as7 1.897 1.543 ,243 .006 .020 .oo4 .003 .520 .004 o.ooo v.ooo o.ooo 
o.ooo .o33 2.067 2.115 3.084 3.199 3.211 3.179 2,899 1,113 1,065 .s20 .oo5 .oo3 .223 o,ooo o.ooo o,ooo 
o.ooo .016 1.120 2.414 2,e2s 3.042 2,95• 3,090 1.033 .001 .006 .011 .006 .oo3 .003 o,ooo u.ooo o.ooo 
o.ooo .010 .010 ,001 .010 .010 .001 .015 ,01J .427 1.005 1.330 .745 .129 ,332 o.ooo o.ooo o.ooo 
o,ooo .531 1.925 2.632 2.971 3.131 3,193 3,121 2,702 1.970 1.831 1.043 1.193 ,872 .183 o.ooo u.ooo o.ooo 
o.ooo ,183 .768 1.277 2,893 3,224 2,692 2.767 2,14d 2.000 .116 .036 .313 .026 ,081 o.ooo v.ooo o.ooo 
o.ooo .526 1.537 .ooa .ooe .006 .001 .011 0 004 ,196 .329 .4~3 1.824 1.324 .429 o,ouo u.ooo o.ooo 
o.ooo .006 .322 1.023 1.299 2.221 1.641 ,877 .oo4 ,001 .ooa .023 .003 .006 .006 o.ooo o.ooo o.uoo 
o.ooo 
o.ooo 
o.ooo 
o.coo 
o.ooo 
o.ooo 
o.ooo 
0, I) 0 0 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

.oo3 .004 .005 ,oo3 .ooa .010 .001 .040 0 148 .044 .oe1 .010 

.oo3 .002 .005 .oo3 .oo5 .011 .016 .020 .010 .015 .015 .014 

.oo9 .015 .013 ,013 ,o3o .013 .oo4 .011 1.105 .016 ,444 .021 

.882 .126 o.ouo o.ooo o.ooo 

.ooe ,012 o.ooo o.ooo o.ooo 

.392 .01e o,ooo u.ooo o.ooo 

.oo3 .002 .011 .015 .015 .011 .024 .o3b .012 .584 2,434 2.004 .633 

.621 2.160 2,884 3,218 3,369 3 0 437 3 0 481 3,453 3 0 38d 3,045 2 0420 l.180 ol24 

.104 ,064 ,640 2.219 2.922 1,936 3.269 2,014 ,356 .242 1.254 ,537 ,767 
,466 l.318 2.151 3.201 2.155 2.292 2.1s3 1,034 2.005 2.144 .112 1,730 1.019 
,462 1.971 2,739 1.533 2.003 3.256 3,122 ,999 .357 2.561 1.651 .b04 1,572 
,477 2.130 2,856 3.024 3.150 1.64J 1.311 2.5el 3,011 .s3o .111 .o54 .oo4 
.020 .013 .001 .011 .011 ol48 3.086 1.ood 2,033 .160 1.039 .050 1.028 
.640 2.318 3,012 3.3oe 2.135 1.714 .sea 3,096 3,239 1.123 2.047 .965 o.ooo 
,oos .015 ,718 1.478 1.303 2.100 .550 ,924 1.260 1.966 2.359 1.138 .690 
,013 .009 .092 .247 ,984 2,843 1.190 1.262 3.061 1,244 1.512 1.397 1.133 
,394 2.175 2,452 2.867 3,031 3.232 3,230 2,762 3,204 2.729 2.597 1.281 .305 
,616 2.478 3.173 3.418 3,512 3,386 2.5eo 2,116 1.782 t.765 3.255 1.775 ,446 
.376 2,151 2.908 3,263 3,444 3,489 3,481 2.351 l,179 .012 .011 1,618 .890 

,237 0,000 o.ooo o.ooo 
.002 0,000 o.ooo o.ooo 
.491 o.ooo o.ooo o.ooo 
.289 o.ooo u.ooo o.ooo 
,342 o.ooo u.ooo o.ooo 
.ou1 o.ooo u.ooo o.ooo 
.112 o.ouo u.ooo o.oon 
.002 0,000 u.ooo o.ouo 
.021 o.ooo u.ooo o.ooo 
.009 o.ooo u.ooo o.ooo 
.108 0,000 u.ooo o.ooo 
.011 o.ooo u.ooo o.ooo 
.010 0,000 u.ooo o.ooo 

18.593 
13.407 
25.137 
16.525 
4.650 

27.299 
18.583 
6.702 
7,446 
2. l 71 

.154 
3,644 

6.027 
32.781 
16.815 
25.271 
2J.l74 
21.248 
10.725 
l'~.689 

14.532 
14,994 
30.4.?8 
30.979 
2':i. l .;4 

--------------------------------------------~-------------------------------------------------------------------------------------
-;~~R;GE·-------------------------------------------------------------------------------------------------------------------------

vALuEs .ool .363 1.195 1,682 1.996 2.026 2.020 1.935 1.724 1,482 1.121 l,OE2 ,791 ,490 .137 .ou1 u.ooo o.ooo 1~.121 
STANDARD 
JEVIATION .ooJ ,368 10013 lo2R5 1.355 l,400 1.342 1,423 1.287 1.281 1.174 ,974 .698 .478 .181 .002 o.ooo o.ouo lO.SU4 

·~ ~\~\1.~"-\l~ll>.i~"-: II.. .,.,.._\'""-""' "-:() CIC\".-\\\'l\'"H"{ II.."{ \CIH lN~TRUMENTATlONI E~~~,1LL~~~R~1i~~ ~i~MAL lNCiUENCE µyHHELlO~ETE~ 
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SEP T[Mdt.R l 977 DIRECT SOLAR COMPONlNT 
HOU~LY VALUES, MEGAJOULES/(S~. METER-HR) 

FU"T COLLINS COLU~ADU 
COLV~AOO STATE llNIVERSITY 

DEPARTME~l OF ATMOSPHERIC SCl[NCE 
HOU~S MTN. STD TIME INTEG~ATEO 

DAY •-5 5-6 6-7 7-8 8-9 9-10 10-ll 11-12 12-lJ 13-14 14-15 15-16 16-17 17-18 18-19 19-cO c0-21 21-22 DAILY VALUES (MJ/Sl.IM•lJAY) 
------i·--o:ooo--:i1;·2:iss-2:956-3:2;;·3:;63·2:;62-3:5i3·3:2i9-2:9~;--:;5;-i:a63--:;15·-:;63·;:00;·0:00;-~:ooo-a:a00·---2;::2j---

2 o.ooo ,007 ,019 2,706 3,133 3,296 3.J59 3.378 3.398 3.193 3.046 2,883 2,515 ,056 0,000 0,000 u.ooo o,ooo 30,988 
3 o.oou ,005 .010 ,018 1,871 2,83• 2,549 ,407 .121 0,000 .063 .114 o.ooo o.ooo o.ooo 0,000 u.ooo 0,000 7,991 
4 

5 

6 

8 

9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

o.ooo .101 ,919 1,674 1,915 1.011 ,793 ,783 ,740 ,711 .~96 ,449 ,142 .200 0,000 0,000 o.ooo 0,000 

"' ~ M 3,140 3,298 3,452 3,534 3.542 3,519 3.446 3,306 3,106 2,710 1,723 ,001 0,000 UeOOO 0,000 
o.ooo ,202 2.124 2,983 3,345 3,s11 3,531 3,506 3,456 3.c69 2.025 2,457 2,085 ,348 
o.ooo ,011 ,151 1,556 1,949 2,503 2,590 3.014 3,031 2,438 2,931 2,605 ,967 1,501 

,001 0,000 u.ooo 0,000 
,002 0,000 u.ooo 0,000 

o,ooo .228 ,853 1,541 1,488 1,466 l,b94 1.011 2.1s~ 2.•~3 3,416 2,391 2,115 l.637 o,ooo o,ooo u.ooo o,ooo 
o.ooo .115 l,7o5 2,688 3,214 J,374 3,523 3,530 3,436 3,390 1.105 ,252 1,487 ,406 ,006 o,ooo u.ooo o,ooo 
o.ooo ,149 l,973 2,900 3,278 2,276 3,281 3,367 2,382 ,728 ,920 2,012 ,345 ,003 ,004 0,000 u.ooo 0,000 
o.noo .001 .oo3 .oos .011 ,009 ,aob .011 .01J .012 ,021 .001 ,004 ,oo4 ,004 o,ooo u,ooo o,ooo 
o.ooo 

M 

M 

M 

M 

M 

M 

M 

o.ooo 
o.ooo 

,003 
M 

M 

M 

M 

M 

M 

,006 l,7f\3 
M M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,.. 
M 

M 

... 
,., 
,., 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

"' ,., 
... 

"' ,., 

"' ... 

M 

M 

M 

M 

M 

M 

M 

M M M M ,047 ,402 ,353 1215 1,479 le794 2,379 ,905 
,o98 i.224 2,631 2,968 3,534 2,854 3,646 J,280 l,351 1.21s 2,652 2,291 
,04~ 1,208 2.952 3.351 3,576 3,690 3,523 3,661 3,557 i.541 ,853 .011 

M 

M 

M 

M 

M 

M 

M 

,584 
.327 
.oo3 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

.002 0,000 u.ooo 0,000 
,004 0,000 u.ooo 0,000 
.001 0,000 u,ooo o.ooo 

o.ooo o,ooo 1.326 2,789 3,165 1.635 2,308 3,560 J.560 3,492 3,333 3,008 2,310 ,587 o.ooo 0,000 o.ooo 0,000 
OoOOO 0,000 ,928 2,205 2,780 3,782 3,344 2,833 1106 .034 ,Oc8 ,030 ,035 .006 0,000 0,000 01000 0,000 
o.ooo o.ooo 
o.ooo o.ooo 
o.noo o.ooo 

,056 .101 ,073 
,036 ,042 ,u37 
,Oc8 ,066 ,021 

,052 
,030 
,035 

,048 
,029 
,062 

,038 
.029 
,041 

,046 
.o33 
.02J 

,040 ,038 
,012 ,OJ8 
,027 ,024 

,041 
• 04 IJ 

,026 
o.ooo 0,000 ,041 ,055 .059 ,049 ,037 .036 1184 ,809 1,496 1,280 
o.ooo o.ooo l.788 2.992 3,376 3,506 3,015 1,716 1,377 2.121 ,120 ,004 
o.ooo o.ooo 
o.ooo 0,000 

,571 2,712 2,283 2.011 2,878 l,423 },674 
,370 ,671 ,009 ,010 .001 .126 .015 

,066 ,045 1,859 
.oos i.315 l,087 

,023 
,028 
• 0 l7 

,009 o.ooo 0,000 o.ooo o.ooo 
,001 o.ooo o,ooo u.ooo o.ooo 
.000 o.ooo o,ooo o.ooo o.ooo 

.192 .015 o,ooo o.ooo u.ooo 0,000 
,692 ,442 o.ooo 0,000 u.ooo 0,000 
,706 
,059 

,ooa o,ooo o,ouo u.ooo o,ooo 
.ooJ o.ooo o,ooo u,ooo o,ooo 

10,035 
M 

33,650 
25,315 
23,916 
2tt,83l 
23,619 

• l l 8 

M 

M 

M 

M 

M 

M 

M 

M 

2~.075 

27,982 
31,074 
16,112 

.564 
,J90 
,37~ 

4,254 
21.7~2 

16,242 
J,679 

-----------------------------------------------------------------------------------------------------------------------------------;vERAGE·-------------------------------------------------------------------------------------------------------------------------
vALuE s M M M 1,790 M 1,977 l,982 l.921 1,724 1,575 1.299 1.331 ,903 ,345 ,001 o.ooo u.ooo 0,000 M 

STA~OAPD 
uEvIATION M M M 2.211 M 1,506 1,443 1,540 l.529 1,445 },278 1,167 1.020 ,543 .002 o.ooo o.ooo 0,000 M 

"" E 
MISSING UATA 
ESTIMATEU DATA REFER TO DOCUMfNTATION 

IN5TRUMENTATIONI EPPLEY LABORATORY NORMAL INClUENCE PYRHELIOMtTlR 
SERIAL NO, 11095 E6 

Table /~8. 

Vi 
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OCTOi:JE~ 1977 

DAY 
Hou;;is 

'+-5 5-6 6-7 7-8 8-9 

DIRECT SOLAR COMPONE~T 
HOU~LY vALUES, MEGAJOULES/1sa. METE~-HR) 

FUHT COLLINS COLO~ADO 
COLUHAOO STATE UNlVE~SlTY 

OEPARTME~T OF ATMOSPHE~lC SCIENCE 

9-10 10-11 11-12 12~I~·1~!?t Il~I5 15-16 16-11 17-18 18·19 19-co cu.21 21-22 o!t~~Gj!~b~s 
!MJ/SQM-UAY) 

------i---0:000-a:oao--:o;o--:063--:o:j·-:a:a··:a;o·-:0;;--:o~o--:oj2-·:03~--:036--:oo9--:ai2-a:ooo-a:ooa·u:ooa·a:ooo------:;28---
2 o.oou o.ooo .01• .011 .014 .03b .048 .0)8 .040 .036 .031 .036 .032 .001 o.ooo o.ooo u.ooo o.ooo .343 
3 o.ooo o.ooo .023 .758 0240 .042 .as1 i ... Q5 1.800 3.397 2.406 .3q4 .501 .021 o.ooo o.ooo u.ooo o.ooo 12.01~ 

4 o.oou o.ooo 1.121 ,818 2,592 .11s ,0J2 ,190 .J7~ .485 .2s3 .10s .3o5 .008 o.ooo o,ooo u.ooo o.ooo 6.•oo 
5 o.ooo o,ooo .015 ,013 0015 ,01& .019 .01a .01& .018 .01• .014 .022 .ooa o.ooo o.ouo u.ooo o.ooo .10& 
6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 

o.ooo o,ooo .012 .014 .015 .029 .15~ .160 .274 .021 .019 .001 .o?.3 .oo3 o.ooo o.ooo u,ooo o.ooo 
o.ooo o.ooo 1.153 2.025 3.302 3.43& 2.980 2.991 2.101 3.589 3.427 2.&30 .os5 .oo3 o.ooo o.ooo u.ooo o.ooo 
o.ooo o.ooo .078 .163 .032 .O)b .03b .038 .03d .oJS .oJO .02A .021 .001 o.ooo o.ooo u.ooo o.ooo 
o.ooo o.ooo .011 .011 .051 .ass .o33 .031 .03s .021 .011 .ooe .018 .002 o.ooo o,ooo u.ooo o.ooo 
o.ooo o.ooo .001 .002 .oo3 .oos .001 .002 .oos .oz& .031 .020 .016 
o.oou o.ooo .015 ~ 3.550 J.743 3.796 3.840 3.794 3.723 3.532 3.121 2,295 
o.ooo o.ooo l.462 3.092 3.567 3.757 3.846 3.864 3.846 3.407 3.52b 3.237 2.101 
o.ooo o.ooo 1.386 3.034 3.541 3,746 3.851 3.867 3.d24 3.737 3.539 3,073 l.984 
O,OOO o.ooo ,824 2.180 2,859 3,504 3.5o~ 3.602 3.242 2,676 3.111 2.194 .352 
o.ooo o.ooo .006 .006 0 849 1.870 2.697 3.325 3.o5B 3.209 2.931 2.399 1.294 
o.ooo o.ooo 1.213 2.940 3 0465 3,o82 3 0762 3 0754 3 0 101 3.628 3 0500 3.196 1.869 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 
o.oou o.ooo 
o.ooo o.ooo 
o.ooo o.ooo 

,612 1,472 1,926 3.522 3.591 3,594 3.501 2,776 2.d6l l,917 1.395 
,900 2.756 3,323 3.576 3 0 687 3,698 3.680 M 3 0380 2.921 1,398 
.841 2.643 3.255 3.490 3,614 3.621 3.551 3,269 .943 .5~7 l.029 

.305 2,137 2.114 1.899 .809 1.611 2.940 1.053 .032 ,765 .oss 
,003 .006 .oos .066 1.353 1.929 2,550 2.1~6 10773 .002 .002 
.001 .006 .4A2 1,149 .539 2.aao 3,111 3.039 2.741 2.1es .103 
.796 2,670 3 0282 3,530 3.659 3,682 3.594 3,433 3,081 2,760 1,002 
.011 .ooa .263 .755 ,242 .192 l.557 .s6o ,609 .110 .012 

O.ooo O.OOO .724 2,735 3 0370 3,633 3,698 3,743 3.71T 3 0602 3,347 2,841 0 874 
o.oou o.ooo .736 2.129 3.386 3.646 3,745 3,784 J.732 3.b04 3,382 2.917 .910 
o.ooo o.ooo ,506 2.247 3,067 3.314 3 0 485 3 0530 3.507 3.429 3 0158 2,596 ,708 
OoOOO 0.000 .435 1.915 2,Al9 3,326 3.364 3 0289 3.183 3 0033 ?. 0 781 2,322 ,594 
o.ooo o.ooo 
o.ooo o.ooo 

.538 ,988 

.118 l.!$41 
,211 ,240 .223 1,573 2.104 3,001 2,063 .739 .53o 
.211 2.120 3.629 3.728 3,706 3.555 3.091 1,692 .668 

o.ooo o.ooo .468 2,538 1,558 .1s1 1,150 1.110 .768 .28a .166 .oos M 

.002 0,000 0,000 o.ooo o.ooo 

.006 o.ooo o.ooo o.ooo 0,000 

.008 o.ooo o.ouo o.ooo o.ooo 

.001 o.ooo o.ooo u.ooo o.ooo 

.002 o.ooo 0,000 u.ooo o.ooo 

.ooJ o.ooo o.ooo u.ooo o.ooo 

.002 o.ooo o.ouo u.ooo o.ooo 

.002 o.ooo o.ooo o.ooo o.ooo 

.001 o.ooo 0,000 u.ooo o.ooo 

.002 o.ooo o.ooo u.ooo o.ooo 

.002 0,000 0,000 u.ooo o.ooo 

.ooz o.ooo o.ooo o.ooo o.ooo 

.006 o.ooo 0,000 u.ooo o.ooo 

.003 o.ooo o.ooo o.ooo o.ooo 

.004 0,000 o.ooo u.ooo 0,000 

.002 o.coo 0,000 u.ooo o.ooo 

.002 0,000 0,000 o.ooo 0,000 

.002 o.ooo 0,000 u.ooo 0,000 

.001 o.ooo o.ooo o.ooo o.ooo 

.002 o.ooo o.ooo u.ooo o.ooo 

.004 o.ooo o.ooo u.ooo o.ooo 
,., M M M M 

.739 
29.096 

.536 

.295 
• 116 

M 

35.793 
35.582 
21j.129 
21.6 .. 5 

Ji..719 
27.174 

M 

26.825 
13.722 

9.d47 
16.922 
31.493 

4.383 
32.288 
32.573 
29.550 
2T.Ob3 
12. 964 

2'+.962 

" 
----------------------------------------------------------------------------------------------------------------------------------
-;vE~AGE--------------------------------------------------------------------------------------------------------------------------
vALu~ s o,ooo o.ooo ,466 1.421 1.725 1.908 2.011 2,233 2,342 2.165 1.929 1.446 ,101 .oo4 o.ooo o.ooo u.ooo 0 0000 ir.101 

STANOA~D 
DlVlATION OoOOO O,OQO ,474 1.228 1 0503 1 0 652 1,660 1 0 598 1.512 l,S40 },476 1,295 ,712 ,004 0,000 0 0000 O.ooo 0.000 13.344 

~\ ..... ,~~Nt...f".;'i~\"-1~~"" ti. \°l.\:_~~\.\ "H'\ t)nr_,\\-'.~~-,; ti...-i: '(")'t-\ 1N51RUMENiAil0NI EPPLEY LA8UHAi0RY NORMAL lNClUENCE PYkrlELIOM[TE~ 
~~~\~L NO. \\Qq~ ~b 

."" ,..,,_,,~-- 1 ... ....._. -

Vl 
+-.. 



N:.1V~ '-'ijt:.~ l'H7 

110U°"S 
OAY ... :, 5-6 6-7 7-8 A-9 

DIRECT SOLAR COMPONENT 
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M 

M 
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M 
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M 
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~ 
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M 

M 
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M 

M 
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M 

M 
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M 
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M 

M 
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~ 
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?D. l 7::> 
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"' 

1?.114 
M 

11.156 
15.366 
l4. 48 l 

l0.986 

u.110 

M 

~ 

M 

M 

M 

M 

M 

11.868 
6.031 
1.012 
1.79) 

4.994 

9.562 

12.126 

11.410 
11.518 
s.215 
10.45~ 

9.606 
10.982 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

,... 

M 

M 

M 

M 

"' 
M 

"' 
"' 
"' 8.066 
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8.411 

M 

M 
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9 .110 
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M 

M 
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M 
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27.1315 29.493 
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M 

~ 

M 

M 

M 

M 

M 

"4 

'4 

M 

M 

M 

M 

lool 

M 

M 

M 

M 

M 
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?.Qln 16.061 
3.~2A M 

.?57 12.201 

.'i74 32.327 

.c;44 30.613 
31.0':if, lle72l 

M 28.152 

M 

"4 

M 
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" 3 .c;9 .. 
5 7. 0'+6 
6 7,94::1 

7 9,74d 

8 6,304 
9" ll,49~ 

10 8,697E 

11 10.562 
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22.013 
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M 

M 

M 

M 

M 

M 
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M 
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M 

M 

M 
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M 

M 

27. 3 l '+E 
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27.158 
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M 

"' 18,408E 
29. 71 7 
32. 532 
25.955 
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26,061 
23,442 
31,743 
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M 

M 

M 

"1 
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27.291 
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M 

M 

M 

M 

M 
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16.105 
9,689 

M 
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M 

M 
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M 
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M 

M 
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M 
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M 

M 

M 
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M 

M 

M 

M 

M 

M 

M 

M 

-AvE~AGE--------------------------------------------------------------------------------------------------------------------------
vALuEs 9,48( M 18.243 M 24,690 24,448 22.286 18.798 M 14,255 M I~ 

STANuARD 
1ll:::VlATION 2 0 671 M 4,157 M 4,SOJ 5,B75 6.734 6,3?2 M 3,750 M M 

~\.~\l:~~t . .'~ .. tr...,"' ~£."£.1-1. ,-Cl \)ClC.\Jl-l£N1 lto.1 '1.1.)N 
1N~Tl-<U~~---4"fl>.H0"<1 f.\~~\_1._LL~·G~~~v.l~\ ~~f..Cl':>l\J•• 1-''0Hl--lCJ~~ H.~ lt'Olltl. ,. 

0\ 
0 



1917 DIRECT SOLAR COMPONENT 
INTEGRATED DAILY VALUES, MEGAJOULES/CSQo ~ETER-DAYI 

MONTH 
DAY 2 3 4 5 6 1 R 9 10 

FUMT COLLINS COLORADO 
COLUMADO STATE UNIVERSITY 

DEPA~TM~NT UF ATMUSPHE~IC SCIENCE 

l l 12 
----------------------------------------------------------------------------------------------------------------------------------1 ,.. 1 0770 M 9,696 M 37,074 M 380249 25,423 0428 ~ 100070 

2 M 11,700 
3 1J,92TE 29,159 
4 .57~ 28,892 
5 8,941 1,927 
6 9,440 22.098 
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24 25.23'+E 
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29 24,031 
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31.242 
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M 

M 

M 

M 

M 

M 

M 

~ 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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M 

M 

M 

M 

M 
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M 
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M 

M 
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29.465 
M 
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