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I. INTRODUCTION 

Solar radiation data have been collected at the Atmospheric 

Science Department of Colorado State University since the spring of 

1975. The instruments, which are described in Section II, are located 

on the roof of the three-story Atmospheric Science Building on Colorado 

State University's Foothills Campus. The latitude and longitude of the 

facility are 40°35'N and 105°8'W, respectively, and the elevation of 

the site is 1609 meters (5279 feet) above sea level. The city of Fort 

Collins lies to the east of the Atmospheric Science Building, and the 

Rocky Mountains rise to the west. The western horizon is defined by 

foothills which rise an average of 4 degrees above the horizontal. 

Two and one-half years of data (May 1975 - December 1977) were 

assembled in a previous report, Climatology Report No. 78-1, which was 

published in August 1978. Photographs of the site and the instruments 

were contained in that report and will not be repeated here. 

Data collection has continued throughout 1978 and 1979, and the 

results are presented in the following tables. The format is described 

briefly in Section III and is identical to what appeared in the pre-

vious publication. Standard metric units are augmented by a table of 

conversion factors on Page 

The ever-growing interest in solar radiation, both as a crucial 

climatic element and as a direct energy source, has produced an esca-

lating need for high-quality solar data. Data contained in the pre-

vious report have been used extensively for purposes ranging from 

design and planning to education and research in many fields. Data 

users have included architechts and engineers, energy and meteoro-

logical consultants, federal, state, and local agencies, extension, 



2 

and both the education and research communities at Colorado State 

University and other Colorado universities. These additional two years 

of data, together with the earlier measurements and other data col-

lected in Colorado, will bring us closer to having an adequate descrip-

tion of the solar radiation climate of the Front Range area. 
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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 ~m to 3.0 ~m). 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 subtends 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 

2-25 contain the hourly total hemispheric irradiance data in megajoules 

per square meter per hour by month starting in January 1978. Data have 

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

square meter per day. Hourly and daily values are then summarized for 

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

tables. Tables 26-49 contain a similar data set for direct solar irra-

diance starting in January 1978. Summaries for each data year are 

given in Tables 50-53. 

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

and 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 8 daily values are missing. 

Several useful conversion factors are listed in Table 1. 



To convert from 

British thermal unit (thermochemical) 

Btu (thermochemical)/h 

Btu (thermochemical)/min 

Btu (thermochemical)/s 

Btu (thermochemical)/ft 2 

Btu (thermochemica1)/ft 2 "h 

Btu (thermochemical)/ft 2 "min 

Btu (thermochemical)/ft2
"s 

calorie (thermochemical) 

cal (thermochemical)/cm2 

cal (thermochemical)/min 

cal (thermochemical)/s 

cal (thermochemical)/crn2 "min 

cal (therrnochemical)/crn2 "s 

degree Fahrenheit 

foot 

knot (international) 

langley 

langley 

mile (statute) 

millibar 

watt·hour 

to 

joule 
watt 

watt 

watt 

joule 2 per meter 
2 watt per meter 
2 watt per meter 
2 watt per meter 

joule 

joule 2 per meter 

watt 

watt 
2 watt per meter 
2 watt per meter 

degree Celsius 

meter 

meter per second 

2 joule per meter 
2 Btu per foot 

meter 

pascal 

joule 

Table 1. Conversion coefficients. 

Multipll bL 

1.054350 X 103 

2.928751 X 10-l 

1.757250 X 101 

1.054350 X 103 

1.134893 X 104 

].152481 X 10° 

1.891489 X 102 

1.134893 X 104 

4.184000 X 10° 

4.184000 X 104 

6.973333 X 10-2 

4.184000 X 10° 

6.973333 X 102 

4.184000 X 104 

toe = (toF -32)/1.8 

3.048000 X 10-1 

5.144444 X 10-1 

4.184000 X 104 

3.686691 X 10° 

1.609300 X 103 

1.000000 X 102 

3.600000 X 103 
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VALIIF:S 0 . 000 0 . 000 

S1'ANDIIHO 
DEVIATION 0.000 0 . 000 

MISSING DA1'A 

. ou3 

.007 
.1 ~~ .61!4 1.184 1.571 1 . ~~~ 2 . 042 1.723 1.403 1.010 
.11 4 . 269 .424 .519 .4 77 .4 H1 . 490 . 421 . 274 

.4 u2 

.l HO 
.o 2o o . ooo o . ooo o . ouo o . ooo 
. 034 o.ooo o.oun o.ouo o . ouo 

ll . 2':16 
7..b20 

M 
~: ~STIMAT~U niiT A ~~f~M TO O U C UM~NTATIUN 

INS1'R lll'\f. TATIU EPPI,J::'i LAfiOMA'I'OR'{ ~HECISI UI.J ~YR AIH)~I ~:n:~ (MCllJEL 2) 
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MAI<CH 19H 

HUUHS 
DAY 4- 5 !> - b &- 7 7 - B 

HEI'IISPHEHtC SUI.AH l~KAOIANCF; 
HUUkLY VALIH.S, MEGA.JC.IIJI,£-:S/C SU . MJ:: 'I'EH - 1110 

fflKT CllLI, fi4S CIII-III<AIIU 
CIJI , IIHAIH) S'I'A'I'E liN 1 Vr: KS II'Y 

IJI::PAHTfoiEin' IJI" AT I'IllSP~~ !<1C SC1r:I~C£ 

MTN . STD . 'l'IME: l i l'J~<iH14'fr. D 
9•10 10•11 11-12 J~-13 13-1~ 14-lS 15•16 lb-17 17-lH tb-19 JY-10 2u-l1 21-22 UAILY VhLil~S 

(,.1.1 /SUM•IIAY) 

------i·--o:o~o-o : aoa- -: oio --:2j~--:962-i:472-i:s~s-2:s72-2:s43-2:i~7-i:4 9ij -i:i1 5- -: ;b7--:a?;-o:ooa - a:ooo-o:ovo-o:ooo __ __ i;:i;6---
2 o . ouo o . ooo . oon . 166 .4 'Jt . 963 1.135 1.201 1.232 . 952 . 591 . Jno .lo9 . o3o o.ouo o . ooo o . ouo o . uon 7 .2 bl 

o . ouo 0 . 000 . 011 . 49B 1.051 1.195 1.966 2 .S HO 2.636 2 . 541 1.738 .796 . 503 .114 0 . 000 o . ouo o. ouo 0 . 000 15.&46 
4 o . ooo o . ooo . 027 . 517 1.252 1 . 916 2.410 2.102 2.743 2 . 54? 2.140 1.539 .847 .134 o.ooo o . ooo o . ooo o . uno 1H.7o~ 

5 0 . 000 0 . 000 . Ob3 .4 71 1.028 1.888 2.287 7. . 614 2 .5 99 2.255 2 .11 5 1.2bl .4 85 .090 0.000 0 . 000 0 . 000 0 . 000 17.1~7 
6 o . ooo o . ooo . 012 . 5o4 1.097 1.879 t.3S7 . 715 .4 97 .581 1.472 1.389 . 4J5 .t al o.ooo o . ouo u . oon o . ooo 10.1~2 

7 o.ooo 0 . 000 . OJ4 . 543 1.233 1.892 2.366 2 . 621 2.727 2 . 643 1.366 .7~6 .4o4 .obO o . ooo o.ooo o . ouu o . ooo 1b.b77 
8 o.ooo o . ooo .040 .1 21 .1 49 .1 76 .454 .3 49 .4 98 . 377 . 3b4 .39Q .362 . 0~2 o.ouo o . ouo o.ooo o.uoo J . 371 
9 o.ooo o . ooo . 059 .68!> 1.692 2.090 2.586 2.874 2.667 2.077 1.674 . 901 . b93 . 07\ o.ooo o.ooo o . ooo o.ooo 1~.070 

10 

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

25 
26 
27 
28 

29 
30 
Jl 

o . ooo o . ooo 
o . ooo o.ooo 
o.ouo o.ooo 
o .o oo o.ooo 
o . ooo o . ooo 
o . oou o . ooo 
o.ooo o . ooo 

"" M 

M M 

o .ooo o .o oo 
o . ooo o.ooo 
o.ooo o . ouo 
o .ooo o.ooo 
o.ooo .002 
o .ouo . oos 
o.ooo .012 
o . ouo 
o.ouu 
o·. ooo 

o.ooo 

. 0 12 

.010 

. oo 7 

.009 

.Ob9 

. 077 

. 01:13 

.027 

.101 

. o<JR 

. 057 
M 

M 

M 

. 0•\7 

. 069 

. 088 

.2JR 

. 249 

.2 5 4 

. 096 

. 653 1.409 2 . 063 2.523 ?. .7 79 2 . 812 2.640 2.240 1.6~1 

. 673 1.411 2 . 036 ~ .5o7 2 . 820 2 .8 39 2 . 648 2 . 250 1 . 657 

. 61:11 1.402 2.067 2.576 2 . 850 2 . 841 2 . 669 2 . 263 1.6~0 

.2 24 . 350 . 720 1.152 1.91:10 2.697 2.639 2 . 221 1.6lb 

.7 0 1 1.455 2 .1 21 2.593 2.864 2.890 2.719 2 . 289 1.6~7 

. 679 1.404 2 . 045 2.524 2 . 7'J8 '2.842 2.651 2 . 230 1.65~ 

.443 1.089 1.412 1.6b1 2.598 2.451 2.269 M M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

~I 

M 

.941 

. 947 

. 977 

.909 

.I:IY3 

. 921 

"' 
fool 

"' M M M 2 . 083 2 .3 04 1.844 1.198 1.163 M 
. 180 . 423 . 746 1.103 1.095 . 877 . 801 . RS5 .721:1 . 31:17 
.2 32 . 505 . B99 1.387 2.2!)0 1.542 M M . 3J1 . 213 
. 26q .4 29 . 759 1.136 1.092 1.519 1.633 1 .1 59 .960 1.375 
. 940 1 . g55 2 .1 21 2.979 3 . 041 2 .1 63 t.Y27 . 8o6 . 63o .4 1:17 
. 971 1.727 2 . 3'JO 2 . 907 3.11:17 3.135 2 . 'Jl9 2 .4 ~9 l.I:IH7 1.1b0 
. 952 1.691 2 . 3 14 2 . 789 2.947 3.244 1.71:18 1.087 . ol:l3 .427 
.3 32 . 591 .8 52 1.11:11 1.374 1.417 M .71 5 . SJ .2 oH 

.11 8 .3 !)9 . 1:123 1. 077 1. 045 2.675 3.108 1.1:124 . 927 .740 

. 22 J . 810 1.4 H3 2.417 3.102 1.6J2 1.917 2.1HR 2 . 0HO l.OH4 

.1~3 .4~2 . 5H7 .56A .342 .416 1.051 1.213 1 . 02H . 7b7 

.343 1.0~S 1. 82~ 2.456 2.81:12 1.~9H 1.515 . fi27 . ?.S9 . 1:177 

.1 95 

.t)?H 

. 447 

.377 

.1 ~9 o . ouo o . ooo o . ooo o.ooo 

.212 o . ouo o.ooo o . ouo o.oon 

. 241:1 o.ooo o.ooo o.oou u.ooo 

.208 o.ooo o . ouo o.ooo o.ooo 

.157 o.ooo o.ooo o . oou 11 . 000 

.233 o.ouo o.oon u .ou o o . ooo 

M 

M 

'" M 

M 

"' M 

M 

. 042 0 . 000 0 . 000 0 . 000 M 

.l bO o . ooo o . ooo n .ou o o.ooo 

.Ob5 0 . 000 U.OuO O.OUO 0 . 000 

.371 0 . 000 O. OuO O.DUO 0 . 000 

.322 u . ooo o . ouo o . ouu o.ooo 
• 7H . 013 o . ouo O. OOU o . ooo 
.204 . 010 O. OuO lt . OOO O. OUO 
. 113 . 013 o . ooo () . 0110 o.ooo 

.3Hb 

. 543 

. 13H 

.145 

.ou; o . oun o . ooo o.ouo 

. 0 14 o . ouo o . Oilll u . ooo 

. 013 o . uoo o . ouo o . ooo 
• 0 1 6 () • 0 0 0 () • ()\) () 0 • 0 0 () 

0.000 .014 .1~9 . 6UU . 909 .B28 1.612 1.42 () .1 L0 . U74 .1 27 . ·1.11 . I!UR . n'1H . 016 0 . 0110 0 . 000 0 . 000 

1 ':i. ':179 

20.077 
LU.3UI:I 
14.743 
20.4J~ 

2(1 . 01:1!) 
1'4 

M 

1'4 

M 

7.403 
1'4 

10 . 7YO 
17 . 1>1!> 
2J . 414 
11:1 . 3~3 

M 

1 J. 90b 
11:1.240 
7.1~ 1 

14.417 
o . 3'JI:I 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------AVEHAGt:: 
VALUES 0.000 . 003 .1 01 .531 1. 087 1.549 l.'J 2 2 .143 2.118 1.901 1.451 t.OJS . 61.!:1 .1111 .004 0 . 000 0.01)0 0.000 

Sl'ANDA~I> 
Ot; VlA TIUN u.uuu . 005 . Ok7 . lbR . 502 . b ./4 . HU<! . R40 .8 '15 . H3~ . 721 . 4bY . 317 .1<!3 . Oo7 0 . 0110 0 . (11111 O. uou 

1~ . 023 

:, • j li ti 

lU~TI<IltW. N'J'I\'l'liiN : t-: t•l-'1.~:'1 1.11.1\I)KA'I' IlHY ._,IH: Ct~; tii N IJ Y~ f\tll lfv, l- .' ll · . k llo\11111•; 1.. /.) 
Sr .~ I A\, Nil . \ ')~I ~ I" .\ 
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AI>KIL 

HLlUKS 
DA 'i 4-!> 5 - n 6 - 7 ll - 9 

f f lfd' C t \ , J, !1.:5 Ctll, U ~ ~DI I 
CfJLUKA a)ll ' !n'A'n. U tJ LVr:H.S I TY 

lli::PART I~t~ N'J' ! IF AT I-I I) SP IW~lC SC[t: flO; 

~l'l'N . STD . '!' HI E tan~: a ;KAH. D 
9-1 0 10 - 11 11-12 12 -1 3 13-14 14-15 15 - 16 ln-17 17-18 111 -1 9 19-20 :.10 - 21 :tt-2'.! IJ AJI.Y VAt , lJ~ : ::, 

(M.J/SUM - DA'i) 
---~------------------------------------------------------------------------------------------------------------------------------u . uou . 016 . 23~ . bJq t.216 2. 0 30 1.9uS 2.2o3 t.3 o 4 . 6 16 .934 . 433 . 3l4 .t b2 . olo o . ouo n . ouo o . uou 12. us2 

2 O. OOU . 02S . 637 1. 576 2.067 2 .5 H7 3.105 2 . 957 2. 593 2.001 .4Y 4 .S ol . 31l3 .102 . 016 O. OUO 0 . 000 0 . 000 19.0~ 2 

3 u . uuo . 0 14 . 214 .7 37 1 . 263 1.902 2.71 6 2 .7 1l1 2 . 1l56 1 . 201 1.435 . 645 . 827 . 644 . 021l o . ooo o . oou o.ouo 17.2b9 
4 0.000 . 020 . 452 1 . 217 .Y 6Y 1 . 3!>0 2.5 07 1. 61l5 1.783 2.125 2 .7b2 2.026 1.41l 0 . 607 M M ~ M M 

!> N M lot M I" M 3.006 3.21:l4 3.283 2 .73 5 1.9 H7 1.17 0 1.3k 9 . 594 . Ol ll 0 . 000 O. OOU 0 . 000 M 

6 o . ooo .021 .lb9 .74 8 1.620 2. 6uo 3.067 3.362 3.130 2.572 2.132 2.14 8 t.t b2 . so7 .026 o . ooo n . ooo o . ooo 23 . 2~7 

7 0.000 . • 025 .471 1.122 2.02R 2.559 2.891 2.830 3.035 1.356 . B40 1. 856 1.421 .4 9H . 029 0.000 0 .0 00 0 . 000 i 0 . 9bl 
8 o . ovv . 039 .523 1.254 2.019 7..609 3.140 3.3ijY 3.396 3.094 2.597 2 . o2a 1.297 .5 48 . 046 o . ooo o . oon o . ooo 25 .9 ~1 

9 o.ooo . 038 .513 1.346 2.041 2.605 3.101 3.394 3.138 2.793 1.935 1.46~ .3 43 .4 0 !> . 026 o . uuo o . ooo o . ooo 23 .1 q8 
10 o . ooo .014 .051 .1 67 .3 33 .39 R .3~ 0 .3b 5 .454 .4 06 . 951 . 364 .1 94 . 038 . 0 19 o . ooo o . ooo o .u oo 4 .1 u£ 
11 u . uuo . 026 .1 87 .3 73 .609 .85 0 1.071 1.407 2.179 1.414 1.256 .9 56 .4 ~8 .17 9 . 042 o . ooo o . ooo o. ooo 11 . 047 
12 0.000 .069 .630 1.114 1.755 2.399 2.679 3.213 2.658 2.u56 1.827 1.43 3 1. 014 .5H9 .0 57 0.000 0 .0 00 O. OUO Ll . 4~4 

13 M M M M M M M M M M M M M M M M M M M 
14 
1S 
16 

17 
18 
19 

20 
21 
n 
23 
24 
25 
26 
27 
iH 
29 
30 

M M 

M 

M 

M 

M 

~\ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

P.l 

~1 

M 

M 

M M 

M M M M M M M M M M M M M M M M ~ M 
M I" M N M M M 2.969 3.224 3.300 2.543 2.598 1.2J9 .567 .07 2 0 . 000 O. OUO 0 . 000 

o.ouo .1 0 5 .su3 .s1 o 1.7 84 2.665 2.734 3.330 3.3~7 2.780 2.738 2.144 1.419 .5 94 . 082 o . ouo o. ouo u . ooo 
0 . 000 . 065 .fi~9 1.35H 2 . 094 2.7YO 3.242 3.462 2.421 1.61R 1.471 . 975 .214 . Ob9 .11 l 0.000 0 . 000 0 . 000 
0 . 000 . 064 .7 24 1.397 2.105 2.621 l.H 59 3.27 0 2.5b5 M M M M 

M 

M 

M 

o.ooo 
o.oou 
o.ooo 
o.ouo 
o."ooo 
o.ouo 

M 

M 

M 

M 

. 05 1 

.140 

. 03H 

. 069 

.165 

.160 

M 

M 

M 

M 

M 

M 

M 

M "' M 

M 

t~ 

M M 

M 

f-1 

M 

M M M M M M M H M M M 
~ M M 1.4.9R 2. 835 1.818 1.5H9 1.800 .994 .7 92 . 677 

.318 1.193 1.081 1.4H7 1.942 3.402 3.076 3.21:ll 3.201 2.433 1.578 

.7 24 1.447 2 .179 2.81& 3.399 3.106 1 .9•1 2.480 1.6Y7 1 . 870 1.~74 

.332 .71 ~ 1.795 2.771 2.51H 3.3b4 3.401 3.21.8 2.776 2.151 1.419 

.41 9 .541 1.434 2.340 2.388 3.41H 3.543 3.7.90 1.999 1.207 1.112 

.7 63 1.511 2.235 1 . 830 3.2 ~5 3.532 3.609 2.502 1..636 2 . 02q . 97& 

.773 1.521 2.234 7..840 2.934 1.322 1.335 1.671 .8 9 9 1.609 1. 417 

M 

M 

M 

M 

.446 

.7 99 

. 13Y9 

.63 6 

.3 99 

.377 

.4 66 

M 

M 

'" 
M 

M 

M 

~~ 

M 

M 

M ~· 
.076 o.ouu o . ouo o.ooo 
.1 27 o .oo o o. ooo o . ooo 
. OH3 0 . 000 0 . 0 00 O. UUU 

.1 02 o . ooo o . ooo o . oou 

.117 o . ooo o . oou o . oou 

.OH4 o. ooo o. oun o. ooo 

.099 o . ooo o . ooo o.ooo 

M 

M 

M 

M 

25.105 
20 . 5 ~0 

M 

"' 

"' 
~I 

£3.9ot1 
24 .3~5 

25 . 2!>1 
L2 . 2 '15 
:lb . 534 
1 y . 2 ., & 

----------------------------------------------------------------------------------------------0---------------------------------------------------------------------------------------------------------------------------------------------------------------------AVE~AGE: 
VALU~~ S 

S'I' ANDA!{D 
OI!.:V UTI UN 

M 

M 

MISSiNG UATA 
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1'1 

M 

M 

M 

M 

M 
t: ESflHATI!.:U DATA k£FEH TU OOCOMt:NTATION 

M 

M 

M 2.777 2.603 
M .872 .8!>0 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
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tiF.IHSPHE:HlC SDI.AH [IH~AI>I Af~C~~ 
HUU~LY VALUES , MEGA,IUUl,f;S/(SU . MF:TEW • tiH) 

t- I.JIIT C•lLio ItS ("IJI,l)KI\f)IJ 
COLIIwADI• srAn: ur1rv~:tt~l rv 

IJEI-'AH'J'Mr: l~ J' 1W ATI'I III->PH~. H 1 C SCI ~:NCt: 

HUUHS MTN STU TIME . INf~~HaT~U 
DAY 4 -~ S • b 6 - 7 7 • 8 ~ - 9 9-1 0 10•11 11•12 12-13.1J·1~ 14•15 15 • 16 lb•l7 17•lij 1~·19 19-20 20 - 11 21 - 12 UA!Lt VALII~S ( M.J/ SUM • UAY l 

---------- o :0~o--:o~s --:s43--:9i 9 -i:937-2:772-2:3i2-i:277--:s~4--:;2 8 --:729--:7~2--:34i--:i44- -: o;?-o:o~o - o : ~;0 - ~:ooo--- -;;: o~ ;---
2 0 . OOU M M 11 M M · M M M M M M rl M M t-1 11 ~~ M 

3 
4 

5 

6 
7 

8 

9 
10 
11 
12 
13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
H 

25 
26 
?.7 

28 

29 
30 
31 

M "' M M M 

M M H M H 2.972 3.4 58 3.673 3.609 3.344 2.897 2.248 1.425 . ij30 

o.ooo .100 .874 1.534 2.1o7 2.922 3.27 7 3.435 2 . 57 4 2.578 2.596 t.oo9 .7 42 . 509 
o.ooo .2 33 . 897 1.670 2.365 2.887 3.3 58 3.521 3.514 2 . 573 2.4~7 1.297 1.146 .3 99 
o.ooo . 096 .2 29 . 612 .54 4 .2 75 .2 63 .446 . 470 .8 60 .2 3 1 .1 ij7 .1 97 .1 22 
0.000 . o33 .2 01 .2 97 . 197 . 25 4 .71 5 .5 0R .404 .4 32 .3 36 . 230 .1 95 .I U'l 

. 01 1 . 062 . 232 .3 60 . 620 .717 . 806 .S ij7 . 420 . 3b4 .3 29 .1~3 .1 28 .1 5~ 

. 010 .114 .4b0 . 962 1. 747 3.230 3.059 2 .1 89 1. 9 1 0 2 . 9l\ 1.729 1.ij~O 1.04H .bnH 

. 012 . 306 .998 1.723 2.487 3.05H 3.269 1. 850 1.337 2 . 344 2 .111 . HJij . 629 . 422 

. 010 .2 83 . 947 1. 57~ 2 .1 o0 2 . 21 2 .1 56 2.255 2.513 3 . 005 2 . 71b l.S34 1.472 . 722 

. ulO .2 ~2 .971 1 . 7tb 2 .4 22 2 . ~3o 2 .11 2 t.5u8 1.822 1.645 2 . 246 1.925 1.~3~ .3 93 

.012 . 294 1.245 1.6q6 2 . 229 2 . 935 3 .1 66 2.998 2.9~8 3.088 2 .7 1.0 1.966 .8&2 . 3'::16 

.017 .3Sl . '::106 1.hijl 2 . 361 3 .12 2 2 . 9b4 3.529 2.914 3 . 049 1 . 90H 1 . 217 1.594 . 52b 

. 0 14 . 311 .951 1.680 2 .2 54 2 .672 1.453 1.0~4 M J.01H 1.56b 2 . 289 1.546 . 21H 

M M M 

.1 72 o . ooo o . ouo o . ooo 

. 114 o . ooo o . ooo . o . uoo 

.11 5 o . ooo o . ouo o . ooo 

. 042 o.ouo o . ooo o . ooo 

.047 o . ouo o . ooo o.ouo 

. 048 . 0 10 o.ovo o . ooo 

.294 . 007 o . ouo o.oou 

.120 . uto o . ouo n . ouu 

. 2l0 . ouo o . ouo 0.000 

.2b4 .ou~ u .0 ~10 o.uoo 

. 230 .oos o.ooo 0.0110 

• 3 0 5 • 0 0 I:J 0 • Q I)(} () • 0 ~) \) 
.o 1 .004 o . ouo o.ouo 

. oo9 .2 0 7 .771 1.497 1.7 36 2.355 2.849 3 . 201 1.3~3 1.998 1.010 1.274 .7u9 . b~2 .lb5 • 0 0 "/ 0 • 0 I) 0 0 • 0 0 0 

. 01 1 .269 .9 85 1. b 0 1.330 1.535 1.443 2 . 024 1.366 1.62~ 1.569 . 922 . 700 M M 
M M M M M M M M ~ M M M M ~ M 
M M M M M M M M M H H M M 
M M M M M 3 .2 28 3.389 3 . 644 3 . 209 1.16\ 1.107 1.07R 1. 578 

. o t& . 290 .736 1. 578 2 .4 27 2.730 2.894 1.354 2 . 9~9 1.411 .7'::1t 1 . n 12 .3 b6 

. 024 .178 .1 ij7 .2 83 . 279 . 517 . 558 . 8~ 1 . 885 2.1HB 3.117 2 . 443 1.692 

.02b .3 67 1.002 1.b92 2.410 2.559 3.708 3.3~0 2 . 9 6 3 . '1.1 1 1.~45 . 910 1.500 

.020 .2 03 .6 93 1. 6&7 2.4b4 2.4~7 2.264 2.759 l.lHO .14 6 . 692 1.415 . 6 10 

.023 .369 1. 0 15 1.73?. 2.417 2.942 3.517 3.581 3.4b5 3.4H6 2.9bQ 2 .4 03 1 .718 

.0 2 5 .3~2 1.05 1 1.7bO 2.446 3.11° 3.513 3.322 2.947 2 .474 2 . 92B 2 . 219 .Y94 

.OJ2 .423 .747 . 6'::13 1. 385 1.394 2.983 3.097 3.140 3.156 . 592 1. 278 . 5~4 

.017 .173 .441 .645 1.513 2.191 1.291 1.761 .93 2 1.03 7 .143 . 74 7 1.4~8 

.02~ .160 .211 .2ij4 .23 6 . 422 1.1 04 1.247 .926 .4 69 .1 68 .1 61 .4 37 

.021 .219 .6 33 1.0 ij7 1.14 0 l.ij 36 1.7 88 2.308 3.202 1.14 8 2 .23 5 1.118 J. SijJ 

M 
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.1 45 

. 9bl 

. 849 
• 12tl 

. 91J~ 

. 77b 
• 7ij l 

. 64ij 

. 2 16 

.77 'd 

I~ 
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.1 50 

.31 3 
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. 093 
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.1 23 

.1 97 

. 240 

. 029 
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M 

"' M 

M 

M 

M 

. 009 o . ooo o . ooo 

.OH o . uoo (1 . 0110 

. 015 o . ouo o . ooo 

. ova o . ooo o . ooo 

. 006 o . ouo o . ooo 

. 017 o . ooo o . ooo 
• 0 1 2 0 • {)I) 0 (J • 0 0 0 

. 0~1 o . ovo o . ono 

. o:n o . ooo o . ooo 

. 017 o . ouo o . ooo 

. 025 o . ouo o . ouo 

"' 
"' :l4 .4JU 

'lb.4J2 
4.~75 

J.9~1 

5 . 0 4!) 

n . 1H 

'l1 . 51 4 

.lJ.H'-"b 
J.'l.4U~ 

'Lt> . 775 

Lo . 4~4 

"' 1'::1.8.!1 
11 

M 

fll 

M 

1'::1 . 4H 

14 . ~2 

26 . 7~1 

1b.Bl4 
3o . 9ob 
J!S . o'il 

·.!0.413 
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l'j . 4~:l 

---------------------------------------------------------------------------------------------------------------------------------- . ----------------------------------------------------------------------------------------------------------------------------------AV ER AGt; 
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