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SOLAR RADIATION OBSERVATIONS AT VALENTIA O[JSmVATORY 

1. Introduction 

Solar Radiation observations were begun at Valentia Observatory in 
September, 1954. At that time a Moll thermopile pyranometer and a 
recording millivoltmeter were installed, and have, since then, provided 
a continuous record ot Global Solar Radiation. A Linke-Feussner 
thermoelectric iron-clad Actinometer (Kipp and Zonen) was also brought 
into use at the same time and a schedule ot routine observations on 
direct sunlight has been maintained, when weather conditions permitted. 
In 1962, a second Moll thermopile pyranometer, titted with shading ring, 
was installed to provide a record ot Dittuse Solar Radiation. 

Measurements ot the Radiation Dalance with a Funk type Net 
Pyrradiometer were introduced on a routine basis as from 1st. January, 
1971 . 

Data derived from the pyranograph and tho results obtained trom 
the direct sunli~lt observations tor the period 1954 - 1959 have been 
published in [IJ. The data for 1060 and subsequent years have been 
published in annual volumes. This volume contains the data tor 1971. 

2. Site ot the Observatorv 

The Observatory, which is In the extreme south west of Ireland, 
(Lat. 51 0 56' N; Long. 100 15' W.), is situated on the south east side 
ot the narrow estuary of Valentia River, which runs approximately north 
east - south west (Fig. I). It is about 1'2 Km to the south west of the 
town of Cahirclvecn. To the north, across the river estuary, is a range 
ot hills 120 to 360 m. hi~l. To the north east, beyond tho town of 
Cahirciveen. the estaury opens out considerably and the terrain is 
generally an open boggy basin with only a gentlo gradient. To the south 
east, however, the ground rises rapidly again to a range of hills 270 
to 360 m. high, the highest peak (Dentee 375 m.) being only 1'5 Km. 
from the Observatory. To the south, tho country opens out to a distance 
of nearly 8 Km. from the Observatory, where the Kilkeaveragh range ot 
hills runs east west, varying in hei~lt from 120 to 390 m. There is 
an opening to the sea to the south west between the mainland and 

• Valentia Island. Tho hills on the island rise to a height ot 270 m. 
North ot the island there is another opening to the sea, and the circle 
ot hills is completed by a range to the north west, 120 to 270 m. high, 
separated by a narrow gulley trom the range to the northward. 

3. MesRurement of Global Solar narliation 

3.1. F.xpo811re of the Pyranometpr 

The layout ot the Observatory is shown in Fig. 2. The 
instrument is exposed on the roof of the Radiation I~uso and the 
recording millivoltmeter mounted vertically below it inside the 
house. The pyranometer is at a height ot 4 metres above ground 
level and 20 metres above Mean Sea Level. The nature ot the 
exposure can be seen in Fig. 3, in which the outline ot all 
obscuring obj~cts is plotted on an Elevation-Azimuth diagram. 
Apart trom one sector, the obscuring objjects have an elevation ot 
less than ~o, so that their etfect on the Diffuse Radiation is 
negligible. 

In the sector 0800 to 1500 E. from north, the elevation of 
the obscuring ob.iects lies between SO and 10'50 approximatel),. 



.. 

• 

- :2 -

The loss of Dittuse Radiation according to Ulackwell's formula 
[21 works out at approximately 1%. This is also very small, so 
no corrections have been made to the data to allow for this loss. 
The loss of radiation due to the obscuring of the direct solar 
beam occurs mainly in the same sector (0800 to 1500 ). During the 
period, from the end of August to mid-April, the initial 30 to 
70 minutes of the direct sun Is cut off. This affects the hourly 
values given for the first and occasionally the second hour but 
the effect on the total for the day is negligible. No attempt 
has been made to correct the radiation data for this loss of 
direct sunlight. 

3.2. PyranogrRph Uspd 

n,e instrument used during 1971 is the same as has been used 
since recordings began in 1951, namely a G2 Solarimetric 
Thermopile by Klpp and Zonen, Serial No. 847. Recording 
millivoltmeter No. 29 (Kipp and Zonen) has been used since 
recordings began apart from a few months in 1963 when it was 
being overhauled. 

During 1970 Lintronic Integrator No. II 031 combined with a 
print-out unit was introduced on an experimental basis and 
adopted for routine measurements as from 1st. January, 1971. 
This eqUipment provides a print-out of the integrated radiation 
for each hour L.A.T. 

The recording millivoltmeter was maintained in operation 
to provide a continuous record and as a check against any mal 
lunction of the integrator. 

3.3. Calibration of the Pyranograph 

3.4. 

The pyranometer, recorder and integrator were calibrated 
by means of the Actinometer and Millivoltmeter, described in 
paragraphs 5.1. and 5.2. below. The calibration was done by 
comparing the intensity of the direct sunlight as measured by 
the pyranograph with the corresponding intensity as measured by 
means ot the actinometer. 

Timing' Control 

To facilitate accurate timing, time marks were made on the 
chart, automatically, by standard clOCk, at each hour L.A.T. 
This clOCk, which also controlled the print-out unit, was 
adjusted daily to keep it within! minute of true L.A.T • 

4. Mpasurement of Diffuse Solar Radiation 

4.1. Exposure of the Pvranomf>tpr 

The Diffuse I~ranometer is mounted on the same site as the 
Global Pyranometer, at a distance of 3'1 metres north west of the 
latter. A description of the site is given in 3.1. above. 

1.2. Pyranograph Used 

The instrument in use Is similar to that used for recording 
the Global Solar Iladiation, I.e. a G~ Solarimetric Thermopile, 
Kipp and Zonen, Serial No. 1387, and~Recording Millivoltmeter 
(Kipp and Zonen) Serial No. 168. The width of the shading ring 
is 48 mm. and its diameter is 308 mm. 

Lintronic Integrator No. 717A combined with a print-out 
unit was introduced on a routine basis as from 1st. January, 1971. 
As in the case of the Global Radiation, the recorder and integrator 
were both maintained in operation. 
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4.3. Calibration of the Pyranograph 

4.4. 

The shadow ring was displaced below the horizontal position. 
The pyranograph was then calibrated in exactly the same way as 
the Global Pyranograph (para. 3.3. above). The calibration was 
checked by comparing the values recorded during hours when the 
sky was overcast with the corresponding values as recorded on 
the Global Solarimeter. 

Shadow-Ring Correction 

Corrections have been made to increase the values extracted 
from the charts to compensate for the diffuse energy intercepted 
by the ring simultaneously with the eclipse of the sun's disc. 
Theoretical corrections were computed following the method 
described by Blackwell [2]. 

~. Direct Sun Obsprvations 

5.1. instrumpnts URPd 

nle Actinometer used for all direct sun observations waR 
the Linke-Feussner thermoelectric iron-clad actinometer (Serial 
No. 93) by Kipp and Zonen, provided with red and yellow filters. 
Millivoltmeter No. 233216, used in conjunction with the 
Actinometer was replaced in February, 1970, by Sangamo Weston 
Meter No. BB 50501. 

The Actinometer body consists ot six massive copper rings, 
which are made to serve as diaphraghms. The openings of these 
diaphraghms decrease progressively towards the thermopile, and 
the chambers formed between them are specially shaped so as to 
eliminate turbulent air currents within the instrument. Felt 
lagging around the body shields the instrument thermally. 

The detachable filter head consists of a heavy copper core, 
which is screwed on to the exterior ring and carries a filter 
disc. Only a small segment of this disc protrudes from the head, 
so that the filters are kept at actinometer temperature. The 
Moll Thermopile is divided into two equal sections, connected in 
opposition and each consisting of twenty constantan-manganin 
couples. One of the sections is screened from radiation and thus 
acts as a compensating device for the elimination of thermal 
effects associated with quasi-adiabatic pressure changes, occurring 
near the thermopile surface. 

A thermometer for reading the temperature of the instrument 
is set insido the copper parts. 

5.1.1. Filters Uspd 

Up to and including 1967 two filters of Schott glass 
OGI and RG2 , received from the Radiation Commission of the 
International Association oC Meteorology, were used Cor 
all the observations. These Cilters were tested at Da\'os 
Observatory and El certificate with the reduction factor 
(DR) supplied. 

For Filter OG I , Dil = 1'10B 

For Filter IlG2 , DR = 1·132 

As from 1st. January, 190B, a third filter, RGR 
received Crom the same source was introduced. The Davos 
reduction factor for this filter is:-

For Filter flG B, Dil = 1· 050 
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5.2. Calibration of the Actinom~tpr 

In 1961. an Angstrom Compensating Pyrheliometer (No. 54S) 
was received, with calibration data, from Stockholm. This 
instrument is reserved as National Reference Standard. It's 
calibration has been maintained in agreement with IPS 1956 by 
participation in the W.M.O. Region y! Comparisons of Nstional 
Standard Pyrheliometers held in Davos in 1964 and in Carpentras, 
France, in 1969. 

The Actinometer and associated meter were calibrated by 
referenco to the Pyrheliometer • 

5,3. Observational Houtin" 

All observations were made at a site about 6 metres south 
east of the Radiation House (Fig. 2) and at a height of 15'5 metres 
above M.S.L. Observations were made three times daily, when sky 
conditions permitted, at approximately 1030, 1230 i.e. at 
approximately tho average time of local noon, and at 1430 G.M.T. 
Each of tho observations consisted of a double series of 
measurements in the order:- Zero RGS Total RG

2 
OG1 OG1 RG2 Total RGS Zero. Observat ions 
were made of tho time G.M.T. of each of the individual settings, 
the temperature at the beginning and end of each set of observations, 
as indicated by the thermometer attached to the Actinometer, the 
cloud type and amount, visibility and weather. 

5.4. Computation of th" Sun's Zpnith Distance (Z) 

The Sun's Zenith Distance for each time of observation 
was obtained from a special table prepared tor Valentia, based on 
Tables 5, 6 and 11 as given in Linke's "Meteorologisches 
Taschenbuch" Vol. IV (Lepizig, 1939 edition) and the "Alt Azinuth 
Tables for Lat itude Limits 300 to 6oj°" , prepared by P.L.H. Davis 
and published by II.M. Stationary Office, London (191S edition>. 
The values are correct to the nearest tenth ot a degree. 

5.:5. ("omputAtion of th~ OptiCAl Air MaA~ (m) 

The Helative Air Mass (mh) was obtained from the Sun's 
Zenith Distance (Z) by using Table 137, page 422 of "Smithsonian 
Meteorological Tables" (\951 edition). This table is based on 
Demporad's formula:-

= 
Atmospheric Rpfraction In Spconds 

5S'36 Sin Z 

TIle Optical Air Mass (m) was computed from the formula:-

P 
1000 

6. Radiation nalanc~ 

where P = the atmospher ic 
pressure in millibars. 

Funk Net Pyrradiometer No. 695 combined with 1I0neywell Recorder 
No. 6SD/2124 was introduced for routine measurements as from 1st. 
January, 1971. 

The exposure 1s over a lawn surface adjacent to the Radiation 
1I0use on the roof of which the other radiation instruments are exposed. 

The calibration is checked reg'Ularly by reference to the Angstrom 
Pyrheliometer. 

7. Notes on thp TableR 

(1)" All the radiat ion values given in the following Tables are in the 
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International Pyrheliometric Scale, 1956. 

(2) When record was missing for any hour due to instrument defect or 
other cause, an interpolated (estimated) value has, where possible, 
been entered in Tables 1 and 2. Such values are shown enclosed 
in brackets. 

(3) In Table 3, the pressure, temperature and vapour pressure data 
were extracted from the routine meteorological records kept at 
the station. The cloud types and amounts were recorded by the 
observer during the actinometer observations. The amounts of 
cloud are given in eights of sky covered • 

(4) Prior to the 1963 publication the radiation data for the 001 and 
RG2 filters given in Table 3 were published as observed, i.e. the 
filter corrections were not applied. As from and including the 
1963 pUblication the data given for all the filters have been 
corrected by means of the filter corrections given in para. ~.I.I. 

above. 

ReferencAs 

[I) Solar Radiation Observations at Valentia Observatory, 19~4 - 19~9. 
(Meteorological Service, Department of Transport and Power, IAIbl1n, 
1961 ). 

(2) Five Years Continuous Recording of Total and Diffuse Solar Radiation 
at New Observatory - Dy M.J. Dlackwell. 
(Meteorological Research Committee, Air Ministry, London. 
M.R.P. No. 89~, 1954). 



GWIlAL SOlAR RADIATION IdEAN HOURLY VAWES (J/cm2) TABLE 1 JANUARY 1971 - I . 
HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 6 33 46 68 81 78 47 5 364 
2 5 25 39 49 41 41 51 7 258 
3 6 28 53 83 81 61 33 11 356 
4 1 6 9 9 19 26 14 4 88 
5 4 15 19 20 58 59 23 3 201 
6 1 2 5 6 8 8 5 1 36 
7 3 13 35 24 35 55 22 6 193 
8 2 14 21 18 13 9 4 1 82 
9 1 5 5 5 5 6 4 1 32 

10 1 5 14 29 22 29 34 21 6 161 
11 8 13 9 6 7 5 9 11 1 69 
12 9 33 58 88 84 38 52 13 375 
13 8 14 21 25 91 81 49 10 299 
14 5 18 51 69 81 62 25 7 318 
15 14 25 34 58 35 48 36 12 262 
16 10 29 44 53 65 53 28 12 294 
17 4 14 21 25 25 44 35 18 1 187 
18 3 7 17 37 52 79 34 13 242 
19 5 26 31 55 28 66 29 8 248 
20 7 16 15 17 20 11 5 6 1 98 
21 1 18 42 41 19 13 9 18 12 1 174 
22 1 12 17 20 19 16 10 10 4 109 
23 10 20 42 46 39 23 9 10 1 200 
24 1 8 19 18 15 15 16 8 7 107 
25 16 23 8 9 16 13 10 5 1 101 
26 6 13 13 19 26 19 11 10 1 118 
27 1 8 13 29 43 20 35 27 8 1 185 
28 9 26 48 79 98 105 76 19 1 461 
29 1 19 68 96 111 115 64 66 26 1 567 
30 2 28 90 98 119 122 114 78 39 4 694 
31 2 15 24 99 146 102 48 35 13 2 486 

Total 10 256 705 1074 1362 1440 1320 874 308 16 7365 

).lean 0'3 8'3 22'7 34'6 43'9 46'5 42'6 28'2 9'9 0-5 237-6 
~ 

• • 
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TAB! E 1 (Contd ) GWIlAL SOLAR RADIATION M£'\N HOURLY VALUES (J/cm2) FEBR UARY 1 971 .. . -
I 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L_A_T_ to to to to' to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 I I 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 I 22 71 100 121 118 93 46 24 4 600 
2 2 11 22 24 29 36 43 27 7 I 202 
3 I 14 30 60 74 69 44 25 8 I 326 
4 2 11 24 38 49 45 38 30 22 3 262 
5 1 8 11 7 9 9 11 15 8 1 80 
6 1 7 17 28 37 37 28 25 13 3 196 
7 2 19 - 30 29 29 30 23 14 6 2 184 
8 I 6 14 28 95 63 50 35 12 2 306 
9 5 24 32 37 62 38 28 16 8 252 

10 2 26 89 76 125 115 65 45 29 14 586 
11 4 38 79 110 141 81 50 49 29 6 587 
12 2 10 27 22 24 38 20 17 7 3 170 
13 5 21 43 103 82 107 74 53 26 11 525 
14 5 29 32 29 34 46 25 33 11 2 246 
15 1 18 34 53 53 59 76 96 28 4 424 
16 10 30 63 98 133 88 43 58 24 6 553 
17 4 21 21 62 106 116 59 43 34 9 475 
18 10 15 19 20 32 25 30 20 13 3 187 
19 4 16 34 29 41 49 29 22 16 6 246 
20 9 25 76 78 68 98 65 91 65 11 586 
21 15 49 77 142 111 126 132 116 69 24 861 
22 19 61 86 131 124 66 53 49 39 17 1 646 
23 9 28 50 67 84 93 70 43 18 8 470 
24 9 25 44 51 53 87 88 72 93 23 1 546 
25 1 16 17 54 109 63 45 59 54 27 8 1 454 
26 6 19 48 106 128 164 168 67 20 5 1 732 
27 4 13 40 69 83 34 33 48 21 9 1 355 
28 I 17 49 64 132 153 66 59 56 18 8 1 624 

Total 2 167 632 1231 1838 2143 1948 1558 1267 695 194 6 11681 

Mean 0-1 6-0 22-0 44-0 65-6 76-5 69-6 55-6 45-3 24-8 6- 9 0-2 417- 2 



TABLE 1 (Contd ) GWBAL SOLAR RADIATION - !.I&\N HOURLY VALUES (J/cm2) IdARCH 1971 
- . - - - - I . 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to lor 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 3 10 12 21 54 40 15 14 13 3 186 
2 "2 21 59 67 106 125 120 118 95 47 15 1 776 

3 1 8 26 30 29 39 52 66 62 26 11 1 351 

4 1 5 13 21 23 45 77 77 68 43 17 2 392 
5 4 25 67 96 161 180 182 172 110 42 31 3 1073 
6 2 16 30 108 164 174 199 174 30 25 8 1 931 
7 3 21 43 59 156 148 114 56 47 47 13 1 708 
8 2 16 56 104 190 197 196 157 103 58 24 4 1107 
9 1 17 61 70 111 195 170 139 56 25 13 7 865 

10 3 21 49 80 87 90 132 116 92 54 25 4 753 
11 5 20 42 102 124 133 169 107 97 52 29 9 889 
12 1 8 14 22 34 37 81 69 43 31 8 2 350 
13 1 13 23 35 60 43 57 67 133 83 44 9 568 
14 4 43 103 161 141 114 93 124 115 52 71 6 1027 
15 8 25 31 71 150 158 135 156 77 83 52 9 955 
16 7 46 68 115 108 140 162 136 170 71 25 4 1052 
17 5 18 23 18 33 63 51 30 28 18 7 1 295 
18 4 8 16 18 27 35 53 20 4 4 7 1 197 
19 5 14 52 124 93 129 166 163 122 87 21 10 986 
20 8 28 77 136 140 228 237 217 169 109 77 22 1448 
21 8 49 130 165 196 198 238 218 184 139 87 24 1636 
22 11 49 72 96 91 129 197 209 105 78 36 8 1081 
23 2 3 8 27 50 85 58 116 112 37 24 7 529 
24 3 9 12 22 30 31 65 69 67 81 '56 16 1 462 
25 1 16 29 66 103 104 81 45 56 39 27 9 2 578 
26 5 13 28 39 72 37 57 43 25 16 9 5 349 
27 1 5 24 35 55 62 87 79 121 80 42 19 6 616 
28 8 24 38 33 24 21 25 20 16 14 11 5 239 
29 10 72 138 120 238 96 107 71 116 92 47 25 2 1134 
30 1 24 59 135 184 190 153 165 200 204 158 90 39 4 1606 

31 5 28 34 32 74 116 159 124 132 103 37 15 1 860 

Total 3 164 733 1552 2323 3080 3328 3695 3451 2716 1758 936 252 8 23999 

Wean 0·1 5·3 23·6 50·1 74- 9 99-4 107-4 119- 2 111-3 87-6 56-7 30-2 8- 1 0-3 774- 2 

.' 
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TABLE 1 (C td ) GLOO\L SOLAR RADIATIO~ MEAN IIOURLY VALUES (J/cm2 ) APRIL 1971 on . , - I . 

-- -- --- . --
IIOlm 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

t-- 4 5 6 _7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

I Day 1 !i 15 24 49 63 79 63 33 47 24 18 9 429 
2 1 11 23 49 57 35 36 40 45 19 10 8 5 339 
3 5 31 60 116 227 211 181 187 83 38 23 7 1 1170 
4 6 36 89 174 234 237 160 117 68 31 34 34 3 1223 
5 5 20 47 61 158 155 178 154 227 178 89 124 39 3 1438 
6 3 39 99 158 205 131 143 103 188 55 165 97 34 5 1425 
7 3 32 82 148 118 183 262 193 212 169 162 105 43 6 1718 
8 4 35 88 128 178 225 257 255 204 190 135 51 24 4 1778 
9 4 37 94 154 204 232 262 205 91 68 37 36 18 3 1445 

10 4 37 92 151 198 183 260 259 238 203 152 97 42 6 1922 
11 5 43 106 159 199 211 243 242 206 189 155 98 47 8 1911 
12 5 24 44 68 89 156 250 230 259 228 177 121 58 10 1719 
13 5 28 76 131 178 213 215 180 205 192 114 60 26 10 1633 
14 6 38 98 144 200 232 244 256 231 200 147 103 43 7 1949 
15 5 15 30 37 44 59 66 61 54 50 39 18 18 3 499 
16 7 16 25 76 117 209 231 2·l0 261 225 175 53 40 12 1687 
17 9 66 84 55 125 144 129 133 87 76 50 25 11 3 997 
18 2 10 25 37 55 74 66 74 104 108 76 58 18 3 710 
19 8 30 45 65 105 144 169 169 134 98 75 89 74 13 1218 
20 7 16 28 46 78 152 150 111 87 71 39 16 6 5 R12 
21 8 27 41 63 92 97 88 88 69 103 117 59 15 5 872 
22 1 6 20 60 59 183 214 225 289 231 151 145 49 20 1 1654 
23 14 76 128 182 201 215 249 301 287 256 209 133 79 21 1 2352 
24 17 70 104 176 223 264 271 291 248 179 62 89 66 25 1 2086 
25 5 9 10 14 40 41 56 98 161 185 192 155 88 29 1 1084 
26 8 35 65 91 209 216 132 141 115 96 96 76 39 11 1 1331 
27 21 71 130 189 241 236 299 279 295 265 190 152 57 28 1 2454 
28 11 38 73 104 119 74 84 99 80 62 79 88 46 13 1 971 
29 1 24 78 118 201 270 281 309 280 287 246 174 135 58 17 1 2480 
30 1 8 63 158 120 165 155 233 257 223 214 153 66 31 2 1849 

-- ---
Total 1 193 931 1920 3078 4221 5034 5545 5344 5258 4363 3374 2419 1159 305 10 43155 --
M,'an 0·0 (). ,1 31·0 6·1· 0 102·" 140·7 167· 8 184- 8 178- 1 175- 3 145-4 112· 5 80-6 38-6 10- 2 0·3 1438-5 _,- -- - ---- -



TABlE 1 (Contd ) . --
~ 

HOUR I 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 1 26 76 136 
2 1 24 73 132 
3 1 15 43 53 
4 1 5 27 23 
5 3 24 40 48 
6 1 24 38 73 
7 1 6 15 28 
8 1 13 43 78 
9 5 13 16 

10 3 26 65 90 
11 1 17 28 68 
12 6 39 96 153 
13 3 14 12 31 
14 1 8 15 10 
15 3 21 53 124 
16 3 18 81 86 
17 4 17 84 130 
18 3 26 50 86 
19 7 42 95 151 
20 4 11 13 26 
21 5 27 64 101 
22 4 27 106 156 
23 8 16 110 95 
24 3 20 43 141 
25 4 24 40 73 
26 2 9 29 55 
27 8 39 70 129 
28 14 39 84 79 
29 1 10 45 42 
30 4 21 91 95 
31 6 24 43 73 

Total 107 637 1685 2581 

Mean 3'5 20'5 54'4 83'3 

GLOBAL SOlAR RADIATION . - MEAN HOURLY VALUES 2 
(J/cm ) 

- -

8 9 10 11 12 13 14 15 
to -to to to to to to to 

9 10 11 12 13 14 15 16 

184 246 238 326 287 267 239 150 
199 236 252 169 233 252 191 115 

98 161 195 145 99 74 68 24 
25 56 50 272 123 130 135 120 
74 94 101 72 66 47 29 71 
30 90 225 292 242 125 117 116 
73 89 74 121 262 250 216 183 

110 82 146 83 91 78 74 61 
23 27 54 79 115 210 199 171 

143 178 275 216 205 189 176 200 
88 189 198 144 265 275 267 202 

205 217 208 236 307 249 249 194 
43 78 105 146 212 141 122 47 
14 28 35 67 87 106 71 49 

139 192 247 198 245 242 246 215 
123 203 121 176 205 239 217 189 
141 144 158 197 208 127 171 212 

77 168 197 176 282 306 272 216 
133 162 232 268 214 267 217 158 

53 97 113 93 147 107 91 98 
125 184 263 320 326 257 150 90 
190 232 242 271 326 313 279 233 
185 252 240 308 313 240 209 237 
173 139 146 136 156 155 196 167 

92 164 232 247 176 215 242 207 
161 243 214 114 127 65 61 39 
113 140 183 201 209 222 214 151 
149 180 183 160 256 254 281 197 

72 50 40 47 49 55 35 52 
106 117 287 323 325 295 284 230 

96 117 123 165 231 277 211 201 

3437 4555 5377 5768 6389 6029 5529 4595 

110' 9 146' 9 173' 5 186'1 206'1 194'5 178' 4 148'2 

16 17 18 
to to to 
17 18 19 

92 55 46 
134 103 29 

21 12 4 
91 84 20 
74 52 14 

104 21 11 
62 23 7 
34 20 15 

120 83 31 
93 35 34 

176 89 48 
133 83 39 

41 31 17 
10 6 5 

141 76 35 
122 87 27 
156 51 16 
154 103 51 
116 86 63 

54 40 19 
78 36 19 

179 120 64 
161 93 26 

82 47 24 
60 12 6 
24 -23 17 
59 70 49 

116 113 43 
53 28 13 

186 122 26 
156 63 32 

3082 1867 850 

99·4 60'2 27'4 

MAY 1971 I 

19 20 
to to 
20 21 

4 
2 

1 
2 
2 
1 
4 
6 
5 
8 
6 
2 
1 
6 
5 
4 
5 

14 
10 

3 
9 
5 
6 
1 
5 1 

15 
11 

7 
9 
9 

168 1 

5'4 0'0 

. 
Total 

for 
Day 

2373 
2145 
1013 
1163 

811 
1511 
1411 

933 
1152 
1933 
2063 
2420 
1045 

513 
2183 
1902 
1820 
2172 
2225 

976 
2048 
2751 
2498 
1634 
1795 
1189 
1872 
2159 
599 

2521 
1827 

52657 

1698'6 

-o 



TABLE 1 (Contd.) 

HOUR 3 
L.A.T. to 

4 

Day 
2 
3 
4 
5 
6 
7 
8 
9 

10 
t 1 
12 
13 
14 
15 
16 
17 
If 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2& 
29 
30 

Total 

1 

1 

1 
1 
1 

1 
1 
2 
1 
1 

1 

1 
2 
3 

1 

1 

21 

0-7 

4 
to 

5 

" 10 
10 

7 
16 
11 

8 
9 
2 
4 

15 
15 

9 
26 
16 
10 
1 1 

1 
9 
6 

3 
4 
8 
5 
8 
9 

13 
17 

5 
3 

5 
to 

6 

33 
19 
44 
44 
57 
16 
19 
34 

8 
14 
25 
68 
18 
66 
37 
45 
6& 

4 
021 
18 
II 
18 
21 
II 
33 
39 
33 
37 
10 
11 

278 81<2 

!l' ~ 29'·1 

-. 
2 

GLOlJ,\L SO~\R RADIATION --=M~F.A=N~H:=O=UR~L~Y_V~A~L:UE=S~_(~J:/~c:m=-)~ ______________ -=J:UN:,':E:,=1;9:7:1::. __ -. 

6 
to .. 
73 
38 

111 
60 

108 
37 
26 
47 
29 
17 
60 

123 
23 
31 
54 
73 
79 

6 
34 
24 
17 
35 
48 
25 
93 
65 
86 
95 
30 
39 

7 
to 

h 

105 
71 

136 
149 
161 

56 
30 

105 
50 
44 
71 

152 
50 
31 
80 

150 
168 

14 
73 
43 
18 
66 
86 
76 
97 

103 
80 
91 
75 
61 

--------
1586 2492 

8 
to 

9 

104 
172 
189 
296 
215 
137 

50 
99 
91 

149 
152 
138 

75 
23 

131 
11'2 
214 

24 
83 
90 
27 
90 

101 
61 

124 
131 

89 
94 
72 
98 

9 
to 
10 

135 
170 
150 
213 
259 
259 

91 
144 
141 
172 
185 
235 

69 
47 

197 
207 
2-12 
38 

146 
91 
46 

142 
160 

68 
130 
127 

94 
93 

113 
108 

3501 4272 

10 
to 
I 1 

146 
254 
232 
223 
292 
57 

208 
144 
124 
299 

96 
167 
107 

51 
225 
297 
220 

43 
107 
141 

86 
165 
210 

74 
245 
300 

95 
145 
180 
120 

5053 

11 
to 
12 

125 
194 
323 
295 
313 

15 
219 
116 
116 
247 
225 
208 

95 
44 

11'7 
293 
209 

39 
92 

193 
151 
225 
233 

39 
221 
309 

77 
186 

95 
122 

5206 

12 
to 
13 

183 
138 
313 
297 
315 

13 
161 

93 
239 
323 
316 
198 
114 
165 
174 
245 
262 
56 
75 

253 
77 

229 
239 

31 
119 
207 
120 
124 
142 
136 

5357 

13 
to 
14 

209 
171 
283 
287 
288 
54 

281 
55 

206 
169 
322 
308 
135 
288 
219 
187 
315 

89 
62 

263 
111 
197 
1·13 

40 
72 

286 
112 
157 
149 
117 

5575 

14 
to 
15 

205 
223 
253 
257 
267 

47 
248 

68 
181 
235 
220 
248 
224 
273 
163 
253 
275 

73 
58 

258 
109 
183 
120 

44 
102 
230 
119 
168 
116 

76 

5296 

15 
to 
16 

66 
84 

204 
204 
112 

72 
155 

67 
75 

150 
247 
229 
138 
252 
182 
195 
211 

44 
21 

205 
130 

85 
120 

32 
39 

218 
54 

162 
52 
68 

3873 

16 
to 
17 

62 
48 
89 

149 
175 

40 
163 

62 
54 

173 
170 
126 
156 
201 
105 
160 
158 

16 
16 

179 
148 

51 
121 

34 
27 

129 
79 
98 
47 
79 

3115 
-------------------------

83· 1 116'7 142'4 173· 5 178' 6 185'8 176· 5 

17 
to 
18 

26 
37 
49 
79 

121 
25 
98 
42 
96 

121 
146 
110 

74 
126 

68 
73 
77 
15 
24 

100 
97 
31 
88 
30 
87 

100 
119 

63 
42 
57 

18 
to 
19 

9 
13 
29 
43 
67 
28 
41 
16 
34 
48 
63 
30 
42 
85 
35 
41 
26 
11 
11 
33 
40 
37 
33 
10 
38 
51 
66 
40 
19 
20 

2221 1059 

19 
to 
20 

1 
1 

12 
13 
18 
13 

6 
7 

15 
19 
16 

9 
14 
35 
10 
14 

7 
7 

2 
12 
18 
12 

6 
4 

16 
20 
21 
19 

6 
13 

366 

20 
to 
21 

1 

1 

2 
1 
I 
1 

2 
1 
I 
I 

1 
3 

I 
I 

2 

I 
I 

1 

Total 
for 
Day 

1490 
164-1 
2427 
2617 
2784 

882 
1804 
1110 
1463 
2186 
2331 
2364 
1346 
1746 
1886 
2427 
2544 

483 
835 

1910 
1091 
1572 
1740 

584 
1452 
2326 
1259 
1590 
1154 
1129 

103' 8 129'1 74'0 35'3 L-_~ __________________________________ _ 

23 t 50176 

0'8 , 1672· 5 

-



TABLE 1 (Contd ) . 
HOUR 3 4 5 6 7 
L.A. T. to to to to to 

4 5 6 7 8 

Day I 4 13 40 73 
2 1 15 50 76 118 . 
3 3 13 21 30 
4 3 16 57 98 
5 13 59 119 198 
6 19 63 113 166 

_7 21 61 109 158 
8 5 8 10 21 
9 20 67 122 177 

10 18 63 112 167 
11 6 16 33 55 
12 17 64 118 174 
13 17 60 113 169 
14 6 54 113 151 
15 19 54 112 163 
16 10 52 112 153 
17 13 63 112 172 
18 9 39 98 148 
19 6 22 65 164 
20 5 24 58 78 
21 5 22 48 65 
22 3 16 48 67 
23 4 25 54 47 
24 4 20 50 67 
25 8 30 75 90 
26 5 30 49 69 
27 2 14 38 82 
28 4 8 10 37 
29 2 15 33 77 
30 3 21 57 61 
31 2 16 45 80 

Total 1 271 1078 2220 3375 

Mean 0'0 6'7 34·8 71' 6 108' 9 

GWBAL SOLAR RADIATION , - MEAN HOURLY VAWES 
2 

(J/cm ) 

8 9 10 I I 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

102 144 146 134 130 156 133 136 
78 55 78 95 86 71 92 61 
74 69 103 276 246 182 129 97 
93 174 288 324 326 306 274 233 

161 272 299 317 318 304 274 225 
216 263 297 312 313 300 270 228 
207 250 280 294 203 257 251 212 
39 63 122 202 307 233 104 105 

228 271 303 321 325 310 280 235 
218 262 296 313 315 297 273 231 

78 100 158 263 320 297 265 233 
225 270 302' 319 322 307 276 235 
224 269 302 319 321 307 278 233 
192 249 233 294 287 245 211 144 
215 261 299 289 299 313 319 176 
214 306 309 341 276 323 288 240 
229 270 297 322 322 306 276 231 
207 258 295 308 322 293 271 226 
160 259 271 250 216 168 166 132 

66 96 59 86 74 166 145 102 
61 88 101 59 83 85 62 51 

134 192 167 219 110 68 88 100 
81 81 79 147 100 102 98 96 
96 76 110 124 182 229 136 63 

195 265 291 278 305 241 259 97 
180 222 251 254 318 204 114 132 
119 159 260 194 140 159 196 175 

21 65 154 187 168 157 139 142 
163 227 256 151 204 188 183 128 

73 58 64 57 50 54 44 34 
126 81 184 140 114 86 89 88 

4475 5675 6654 7189 7102 6714 5983 4821 

144' 4 183'1 214·6 231'9 229'1 216·6 193' 0 155'5 

16 17 18 
to to to 
17 18 19 

102 60 40 
35 17 12 
86 111 51 

180 125 68 
183 116 46 
176 127 45 
163 108 49 

64 82 62 
183 121 63 
186 135 48 
146 141 69 
178 120 61 
179 120 64 

98 63 28 
59 30 20 

183 119 59 
177 118 59 
172 107 59 

94 47 23 
78 90 45 
22 31 9 
45 20 14 
79 92 32 
75 44 23 
76 39 27 
89 110 30 

148 71 60 
50 37 9 

122 33 30 
54 26 18 
95 57 15 

3577 2517 1238 

115'4 81'2 39·9 

.' 

19 
to 
20 

12 
3 

10 
18 
18 

9 
12 
28 
18 

7 
10 
17 
16 

9 
9 

15 
13 
13 

5 
9 
2 
5 
6 
5 

11 
9 
9 
2 
5 
3 
3 

311 

10'0 

JULY 1971 I . 
20 Total 
to for 
21 Day 

1425 
943 

1501 
I 2584 

2922 
2917 

1 2636 
1 1456 

3044 
2941 
2190 
3005 
2991 
2377 

1 2638 
3000 
2980 
2825 
2048 
1181 

794 
1296 
1123 

1 1305 
2267 
2066 
1826 
1190 
1817 

677 
1221 

5 63206 

0'2 2038'9 

-'" 



TAIlI.!: 1 «('ontd ) , 

---- -- - --
"Oll! 13 4 5 6 7 
L.A.T. to to to to to 

<\ 5 6 7 8 - -------
Day 1 2 23 6/i 122 

2 3 22 67 102 
3 4 28 40 42 
4 1 10 39 42 
"5 3 46 84 146 
6 1 4 16 37 
7 3 24 64 102 
8 4 7 15 
9 1 13 22 34 

10 11 42 120 
11 2 19 93 74 
12 1 5 23 64 
13 8 16 69 
14 1 3 9 
15 1 26 76 130 
16 1 23 75 130 
17 1 11 31 73 
18 1 11 57 115 
19 14 49 59 
20 17 3/i 42 
21 15 63 120 
22 4 18 45 
23 1 8 13 
24 4 16 45 
25 1 24 44 
26 1 7 21 
27 7 30 85 
2h 4 15 23 

. 29 5 25 50 
30 6 26 39 
31 2 21 34 

Total 25 370 11 63 2046 
-~ 

~11'illl O'h 11 . 9 ~7'5 G()-O . 

GLOBAL SOLAR n \DIATION -MEAN "OL1lLY VALUES , 2 
(J/cm ) 

---- - -

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

169 1313 173 157 250 308 185 141 
103 126 t 21 120 78 54 44 48 

86 106 134 194 85 131 236 201 
95 162 181 165 275 253 213 194 
96 236 164 235 289 273 249 208 

102 139 210 145 106 217 214 53 
114 114 67 77 97 106 74 56 

23 30 49 68 68 60 47 37 
53 101 79 44 27 22 17 10 
99 67 98 238 105 137 139 109 

111 165 196 252 191 103 86 50 
106 75 158 227 147 100 53 45 

54 86 139 98 111 91 76 21 
4·1 65 28 50 83 106 59 45 

184 231 266 288 266 244 247 200 
194 236 170 236 294 274 239 153 
104 81 40 132 114 84 91 78 
171 206 175 261 271 246 187 161 
164 210 254 247 278 234 221 184 

66 106 131 144 173 129 124 193 
188 149 154 134 178 200 112 155 

68 43 77 71 66 82 100 100 
35 41 79 85 94 58 69 26 
64 76 105 80 71 108 85 75 
59 119 172 222 203 207 118 89 
75 110 195 265 167 11<5 171 101 
68 110 92 52 50 53 62 44 
39 50 83 102 79 64 97 40 
76 156 203 262 261 247 187 159 
59 109 115 107 160 130 192 69 
58 98 165 111 94 77 55 86 

2927 3741 4273 4869 4751 4583 4049 3131 

94'4 120' 7 137· 8 1 ~7'1 153'3 H7'8 130·6 101'0 

AUGUST 1971 I . 
- -- - - --- - --

16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

109 106 47 4 2002 
23 21 8 4 944 
87 65 37 3 1479 

102 52 56 16 1856 
150 41 8 1 2229 

70 77 11 2 1404 
48 31 26 3 1006 
16 10 4 1 439 
15 10 6 454 
59 44 10 1278 
35 17 7 1 1402 
21 16 13 1054 
23 13 3 1 809 
29 22 8 552 

144 84 29 1 2417 I 

74 52 20 1 2172 
56 40 13 2 951 
86 71 22 1 2042 

I 

147 52 15 1 2129 
137 65 26 1 1392 

34 23 23 1 1549 
27 10 8 719 
17 21 4 1 552 
56 35 8 82H 
72 24 3 1357 
81 62 8 1 1450 
40 21 5 1 720 
20 9 1 G26 

114 60 7 1812 
46 28 8 1114 
23 8 2 1 635 

-- - - -- - - - -- - - -

1961 1190 4-16 48 39573 
/----'--

63' 3 38'4 14'4 1-5 1276'5 



TABLE 1 (Contd ) . GLOBAL SOLAR RADIATION - MEAN HOURLY VALUES 

-
. HOUR 3 4 5 6 7 8 9 10 11 12 13 14 
jL.A.T. to to to to to to to to to to to' to 

;.. 4 5 6 7 8 9 10 11 12 13 14 15 

.1 Day 
1 2 1'1 61 142 193 227 226 219 180 97 
2 1 5 13 23 23 31 30 27 20 25 
3 2 11 19 35 61 55 53 44 52 46 
4 2 15 36 96 58 63 74 113 123 93 
5 4 37 90 146 190 227 238 264 226 184 
6 3 22 47 55 74 93 97 124 75 127 
7 3 32 83 104 166 209 218 232 219 184 
8 4 42 70 138 195 151 170 224 217 184 
9 1 21 47 98 104 127 77 35 49 19 

10 1 11 37 43 57 74 62 133 204 208 
11 1 8 29 111 117 155 209 227 227 191 
12 1 15 39 41 33 66· 101 94 186 107 
13 1 10" 39 89 178 208 219 227 213 172 
14 1 20 63 112 150 195 213 216 196 179 
15 1 18 62 116 160 194 218 222 203 168 
16 1 21 67 119 160 203 187 147 121 118 
17 12 32 43 56 78 79 64 21 14 
18 7 42 48 79 165 176 192 205 177 
19 1 16 39 67 90 136 153 247 122 100 
20 14 48 100 106 148 224 200 163 134 
21 1 17 55 48 78 112 179 219 203 171 
22 9 65 114 162 197 214 212 199 131 
23 1 6 17 28 38 41 47 51 58 54 
24 1 7 52 82 45 58 110 174 106 125 
25 4 16 42 108 115 140 192 127 83 
26 5 18 34 59 54 136 166 169 145 
27 7 20 45 94 161 162 195 137 122 
28 5 37 46 71 95 39 39 74 55 
29 2 11 13 24 39 51 36 35 24 
30 1 5 25 44 109 187 237 117 44 

Total 33 414 1259 2203 2973 3786 4289 4772 4247 3481 

Mean I-I 13-8 42-0 73-4 99-1 126- 2 143-0 159-1 141-6 116- 0 

2 (J/cm ) 

15 
to 
16 

48 
18 
25 
71 

146 
155 
147 
141 

21 
159 
149 
tl9 

95 
135 
121 

57 
9 

131 
52 
86 

129 
63 
70 
84 
66 

115 
113 

18 
18 
29 

2590 

86-3 

16 17 
to to 
17 18 

66 8 
13 5 
12 6 
62 22 
93 29 
82 40 

100 25 
88 37 
11 3 
98 28 
31 25 
63 10 
72 23 
79 29 
66 26 
23 9 

7 6 
87 26 
40 16 
25 6 
74 27 
35 25 
32 8 
52 24 
38 5 
61 14 
67 9 

6 1 
11 3 
14 3 

1508 498 

50-3 16- 6 

S EPTEMBElI 1971 • . 
18 19 20 Total 
to to to for 
19 20 21 Day 

1 1 1485 
1 1 236 
1 1 423 
5 1 834 
3 1877 
4 998 
3 1725 
4 1665 

613 
3 1 tl8 
4 1484 
1 876 
2 1548 
1 1589 
1 1576 
1 1234 
3 424 
1 1336 
1 1080 
1 1255 

1313 
1 1427 
1 452 

920 
936 
976 

1132 
486 
267 
815 

43 4 32100 

1-4 0-1 1070-0 



TARI.F 1 «(' td ) on 
--~- -- --- - -

: HOl'R 3 4 5 6 7 
I I. •. \. T . to to to to to 

·1 :. r; 7 f; ,. --- - -- - - --- --
! I 
, Ilay 2 11 

2 f, 32 
3 2 13 
4 2 12 
5 2 1& 
6 2 6 
7 1 8 
8 1 19 
9 1 13 

10 2 12 
11 1 14 
12 3 20 
13 4 
14 1 18 
15 1 5 
16 1 17 
17 1 12 
18 1 13 
19 10 
20 12 
21 4 
22 10 
23 3 
2·1 9 
25 10 
26 7 
27 8 
2h 6 
29 6 
30 8 
31 4 

- - --
Total 32 344 

1 . 0 11 ·1 

GLOBAL SOLAR RADIATIO:-.I . - MEAN HOURI Y VAWES 2 
(J/cm ) 

- ----
fl 9 10 11 12 13 14 15 

to to to to to to to to 
9 10 11 12 13 14 15 16 

21 ·10 77 1Ii9 182 133 74 36 
51 1 Of, 1~7 182 171 185 87 47 
22 88 126 135 185 170 130 67 
19 43 26 43 42 38 29 28 
23 23 29 22 32 33 21 13 
17 27 28 32 23 35 50 24 
19 30 28 43 42 41 35 22 
37 37 71 87 72 53 52 25 
69 116 132 160 90 91 65 81 
39 58 80 51 72 62 31 14 
64 86 108 119 137 115 112 48 
41 87 97 45 46 41 18 9 
14 34 69 96 54 54 25 24 
67 118 154 158 156 130 120 75 
26 49 60 82 125 136 122 59 
52 73 8& 91 86 78 53 39 
41 70 98 91 78 82 53 20 
18 14 11 13 18 16 11 6 
47 75 53 91 127 78 50 42 
55 89 61 84 52 44 33 17 

9 9 14 23 28 30 17 13 
39 77 83 113 49 45 30 11 

6 10 13 17 13 14 12 11 
38 88 128 143 154 140 108 64 
32 42 45 39 33 52 32 21 
47 91 130 137 139 125 97 58 
45 96 132 137 140 131 101 55 
17 41 69 36 29 10 8 11 
28 82 111 137 132 118 86 59 
18 61 108 122 139 126 82 52 
25 34 51 56 58 44 43 20 

1046 1896 2437 2774 2704 2450 1787 1071 ... .. --. -

33· 7 61·2 7fl· 6 89·5 87· 2 79·0 57· 6 34·5 

• 

OCTOBER 1 971 , . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 f---~ --- - .- -- - -------- -- ---
14 2 781 
10 1 1 1040 
21 5 964 
24 6 1 313 

5 2 1 224 
11 5 1 261 
10 1 280 
12 2 468 
29 3 1 851 

6 1 428 
24 3 831 

3 410 
6 1 381 

30 1 1028 
13 1 679 
19 1 598 -8 554 '" 

3 124 
19 592 
10 457 

6 153 
4 461 
2 101 

21 893 
9 315 

10 841 
7 852 
8 1 236 
7 766 

12 728 
6 341 

369 36 ~ 16951 ---- ---- - --- --- -_. - - -

11· 9 1 . 2 0·2 546· 8 



TARU 1 (Contd ) . 
HOUR 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 10 
2 1 
3 4 
4 2 
5 4 
6 5 
7 2 
8 4 
9 3 

10 4 
11 2 
12 1 
13 2 
14 3 
15 1 
16 1 
17 2 
18 1 
19 1 
20 
21 
22 
23 
24 
25 
26 
27 
28 1 
29 
30 

Total 54 

Mean 1'8 

GLODAL SOLAR RADIATIO~ - MEAN HOURLY VALUES 
2 

(J!cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

39 49 57 78 66 74 44 21 
6 10 19 49 82 61 37 14 

16 38 58 68 61 41 24 13 
18 44 59 78 58 22 15 10 
13 21 28 40 78 64 68 34 
16 60 85 104 84 45 38 30 

5 13 20 34 26 18 11 5 
20 21 47 37 32 56 57 16 
21 46 51 88 78 67 32 13 
17 6 9 15 22 23 14 5 
13 33 48 67 66 56 46 35 
11 20 31 26 29 54 34 17 
12 29 63 59 56 35 16 8 
16 53 87 98 96 87 52 14 

6 12 18 18 18 20 17 12 
5 10 17 20 22 15 13 5 

11 23 35 50 55 36 15 10 
9 10 22 30 69 72 66 27 

18 42 57 66 50 64 35 13 
3 10 11 10 12 10 7 2 
6 16 20 33 67 49 39 16 

11 27 40 65 45 52 29 10 
4 21 50 53 45 37 24 6 

10 47 73 96 84 82 42 24 
4 15 "21 17 19 14 12 7 
6 14 27 44 47 32 13 5 

14 27 51 30 89 72 40 12 
8 45 44 80 85 46 40 9 
5 30 53 57 20 6 19 11 

10 24 43 55 28 35 25 5 

353 816 1244 1565 1589 1345 924 409 

11'8 27'2 41'5 52'2 53'0 44'S 30'8 13'6 

Novnmm 1971 I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

4 442 
1 280 
3 326 
2 308 
3 353 
5 472 
2 136 
5 295 
4 403 
1 116 
4 370 
2 225 
2 282 
3 509 
2 124 
1 109 
2 239 
1 307 
1 347 

65 
1 247 
1 280 
1 241 
1 459 
1 110 

188 
1 336 
1 359 
1 202 
1 226 

57 8356 

l' 9 269'5 

• 



TAm F 1 (Contd ) .. 
~~ --- --- ------. 
I"OPT! ! 3 4 5 

;, I..A. T. I to to to 

-1 ;; 6 

I '--I 
JJa) 1 

~ 

:I 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1-1 
1 ~ I 
Iii ! 
17 I 

If< 
19 
20 
21 
22 
23 
24 
25 
26 
27 
21> 
29 
30 
31 

Total -.- '-
~>afl -

GLOBAL SOLAR RADIATIO:-l - MEAN 1I0l'RLY VALUES 
2 

(J/cm ) 

.---- . - - .. - - - .---- ---.- ---- - . - -
6 7 8 9 10 II 12 13 14 15 

to to to to to to to to to to 
7 8 9 10 I I 12 13 14 I:') 16 

. - - -----

6 21 37 27 20 1 I 9 4 
7 24 66 39 53 42 30 16 
3 17 26 49 28 25 21 4 
4 15 30 33 34 37 20 6 
6 18 29 34 29 24 14 4 
3 17 40 39 52 39 24 10 
5 24 65 80 80 68 44 13 
6 31 61 75 82 40 12 3 
2 10 17 25 24 20 9 3 
2 9 20 18 18 13 6 3 
2 5 8 12 11 10 8 2 
3 7 11 13 14 13 9 4 
8 18 30 24 14 11 6 2 
3 6 15 35 66 72 29 8 
3 14 21 28 48 35 27 6 
3 8 9 9 7 10 7 2 
2 5 8 9 17 30 8 2 
1 3 9 14 20 14 8 5 
5 25 69 40 49 33 18 8 
2 6 11 13 15 13 11 3 
2 8 20 22 22 14 8 2 
2 5 12 14 13 10 6 4 
5 9 14 15 21 18 9 2 
2 10 14 14 19 33 11 7 
6 15 23 18 16 12 9 3 
2 6 13 34 39 11 7 3 
5 20 49 68 77 68 36 6 
4 26 62 38 46 36 30 5 
5 24 67 65 61 72 36 12 
5 35 27 55 89 57 35 8 
5 29 52 42 30 22 14 3 

119 470 935 1001 1114 913 521 163 
-- . -- _._-.--- -----_.- .--. 

3'8 15-2 30-2 32-3 35-9 29-5 16- 8 5-3 

• 

DEeamER 1 971 I 
----- ----- . .. 

16 17 18 19 20 Total! 
to to to to to for I 
17 18 19 20 21 [Jay I 

-~-- - . 

I 
I 136 ' 

277 ! 
173 

1 180 
158 
224 
379 
310 
110 
89 
58 
74 

1 114 
234 

1 183 
55 
81 
74 

247 
74 
98 
66 
93 

110 
102 
115 
329 
247 
342 
311 
197 

j - - - ---~-- - --- .-
I 

4 5240 I ----- -- ---

:9~-1 0-1 



TARLF. 2 DIFFUSE SOLAR RADIATION - MEAN HOURLY VALUES (J/cm2) JANUARY 1971 I 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L. A. T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 6 21 29 22 39 40 23 5 185 
2 5 21 36 45 40 29 16 6 198 
3 6 15 26 24 21 27 19 5 143 
4 1 6 8 8 19 24 14 4 84 
5 4 15 18 20 41 37 20 2 157 
6 1 2 5 6 7 7 5 1 34 
7 3 13 30 23 26 35 20 6 156 
8 2 14 21 17 13 8 4 1 80 
9 1 5 5 4 5 6 4 1 31 

10 1 5 14 27 22 27 33 19 6 154 
11 7 11 8 6 7 5 9 11 1 65 
12 7 16 30 24 22 26 29 7 161 
13 7 14 21 24 36 17 14 8 141 
14 5 16 24 38 47 38 18 7 193 
15 14 22 32 42 33 36 30 12 221 
16 10 24 . 40 46 47 40 26 12 245 
17 4 14 20 24 23 41 33 18 1 178 
18 3 7 16 36 47 43 22 12 186 
19 5 15 27 33 20 29 24 7 160 
20 7 16 15 17 19 11 5 6 1 . 97 
21 1 17 35 33 19 13 8 17 12 155 
22 1 11 16 18 18 15 8 8 3 98 
23 10 17 39 40 36 21 8 9 1 181 
24 1 8 19 17 15 15 16 8 6 105 
25 15 20 7 8 16 13 9 5 1 94 
26 6 13 13 18 26 18 11 9 1 115 
27 1 7 13 28 39 19 32 26 8 1 174 
28 8 24 38 45 34 38 35 12 1 235 
29 1 15 21 19 24 22 24 21 11 1 159 
30 2 13 23 18 18 20 27 15 13 2 151 
31 1 13 20 51 50 26 33 29 12 2 237 

Total 9 226 502 719 775 781 770 541 237 13 4573 

Mean 0'3 7·3 16' 2 23'2 25·0 25-2 24'8 17' 5 7' 6 0'4 147' 5 

• 



• 

TARLE 2 (Contd ) . DIFFUSF SOLAR RADIATION - MEAN HOURLY VALUES (J/cm2) FEBRUARY 1971 I . 
-- - ----

1I0L'll 3 4 !i 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A _ T_ to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 12 19 21 27 46 60 35 16 3 242 
2 2 11 21 23 29 35 41 26 7 1 196 
3 1 14 29 54 63 60 42 24 8 1 296 
4 2 11 23 38 48 44 38 30 17 2 253 
5 1 7 11 7 9 9 11 15 8 1 79 
() 1 7 17 28 36 37 28 24 13 3 194 
7 2 19 30 29 26 29 22 14 6 2 181 
8 1 6 14 28 62 60 48 35 12 2 268 
9 5 23 32 37 59 38 27 18 8 247 

10 2 23 56 41 42 50 62 44 28 13 361 
11 4 15 22 37 45 70 48 46 28 6 321 
12 1 9 27 21 24 38 20 17 7 3 167 
13 5 20 37 62 56 62 47 44 22 9 364 
14 5 29 J2 29 34 46 25 29 tl 2 242 
15 I 18 34 50 46 42 46 5·1 22 4 317 
16 10 23 44 51 48 57 42 53 23 6 357 
17 4 21 21 50 68 61 46 42 25 9 347 

-'" 
18 10 15 19 20 32 25 30 20 13 3 187 
19 4 16 34 29 41 48 29 22 16 6 245 
20 9 20 37 56 48 45 40 35 33 7 330 
21 13 28 35 65 68 53 39 33 20 6 362 
22 18 43 52 55 70 58 50 48 36 15 1 446 
23 8 28 50 67 84 91 66 42 18 8 462 
24 9 24 44 51 53 84 80 66 52 15 1 479 
25 1 14 17 42 73 61 44 59 54 27 8 1 401 
26 6 19 47 92 65 39 45 54 20 5 1 393 
27 4 12 40 67 69 34 33 48 21 9 1 338 
28 1 14 28 55 64 72 64 57 54 18 6 1 434 

Total 2 157 518 924 1245 1387 1369 1181 1026 537 157 6 8509 

Mpan 0-1 5-6 18- 5 33-0 44- 5 49-5 48-9 42- 2 36-6 19-2 5-6 0-2 303- 9 
. 



TARLE 2 (Contd ) . DIFFUSE SOLAR RADIATION - ME-"<N HOURLY VALUES (J/cm2) , MARCH 1971 I . 
HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L. A. T • to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 3 10 12 21 53 40 15 14 13 3 185 
2 2 19 43 64 92 99 92 92 73 42 15 1 634 
3 1 8 26 30 29 39 51 65 62 25 11 1 348 
4 1 5 12 20 22 43 73 73 66 43 17 2 377 
5 3 20 48 58 37 41 42 51 76 41 29 3 449 
6 (1) 15 29 36 100 89 66 73 30 25 (8) (1) 473 
7 3 21 42 59 52 64 82 56 47 47 13 1 487 
8 2 16 54 65 58 46 41 70 60 50 24 4 490 
9 1 17 55 67 96 98 106 101 56 25 13 7 642 

10 3 21 49 79 87 90 107 107 84 54 25 4 710 
11 5 20 42 54 80 103 113 99 89 52 29 1 687 
12 1 8 14 22 34' 37 81 69 43 31 8 1 349 
13 1 13 23 35 60 43 57 66 68 39 38 9 452 
14 4 19 29 54 50 80 78 66 65 39 34 6 524 
15 8 19 31 49 57 88 60 78 43 39 33 9 514 
16 7 31 55 86 89 56 101 54 33 35 22 4 573 
17 5 18 23 18 33 63 50 30 28 18 7 1 294 
18 4 8 16 17 26 35 53 20 4 4 7 1 195 
19 5 13 48 82 70 90 95 87 63 18 10 2 583 
20 8 23 43 72 80 73 64 52 75 49 29 14 582 
21 8 40 90 86 80 74 70 54 42 36 35 16 631 
22 11 47 68 93 91 116 135 95 83 74 36 8 857 
23 2 3 8 27 50 85 58 112 101 37 24 7 514 
24 3 9 12 22 30 31 65 69 67 78 51 16 1 454 
25 1 16 29 66 101 103 81 45 56 39 27 9 2 575 
26 5 13 28 39 71 37 56 42 25 15 9 5 345 
27 1 5 24 35 52 61 79 75 106 80 42 19 6 585 
28 8 23 38 33 23 21 24 20 16 14 11 5 236 
29 8 19 23 45 57 65 64 63 90 52 27 21 2 536 
30 1 16 24 39 39 58 56 73 53 39 57 57 27 4 543 
31 5 28 34 32 41 110 124 101 108 86 37 15 1 722 

Total 3 152 574 1126 1546 1829 2053 2254 2120 1770 1208 700 203 8 15546 

JJean 0'1 4'9 18'5 36'3 49'9 59'0 66'2 72'7 68'4 57-1 39'0 22·6 6'5 0'3 501-5 



• 

TIlIlI F 2 (Contd ) DIFFUSE SOL\R RADIATJO~ - llEA~ IIOURLY VALUES (J/cm
2 ) APR IL 1971 , . . 

I . 
HOlm 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L_II_T_ to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 
.... - ---- - --

Day 1 5 15 24 49 61 77 61 33 47 23 18 8 421 
2 1 11 23 48 55 35 36 40 45 19 10 8 5 336 
3 5 29 57 92 77 79 92 101 79 38 23 7 I 680 
4 6 36 81 75 50 64 86 96 60 31 34 23 3 645 
5 5 17 36 56 110 125 146 135 81 86 80 50 16 3 946 
6 3 16 24 31 39 60 88 70 63 53 70 60 26 5 608 
7 3 21 43 68 66 87 105 113 91 94 64 47 26 6 834 
8 2 19 34 47 70 67 73 68 94 77 62 46 19 4 682 
9 2 20 32 40 50 55 59 106 81 64 35 34 16 2 596 

10 4 19 33 40 46 73 48 48 55 55 53 46 26 6 552 
1 I 5 18 25 33 44 62 74 103 95 80 70 55 37 8 709 
12 5 23 42 62 80 95 82 60 71 39 34 29 22 8 652 
13 5 22 47 66 77 89 95 91 112 104 70 46 22 10 856 
14 6 25 48 63 77 62 97 95 96 96 77 63 32 7 844 
15 5 15 29 37 44 57 64 60 53 50 39 18 18 3 492 
16 7 16 25 73 81 81 88 101 97 92 111 51 32 12 867 
17 8 28 61 54 90 133 125 129 85 74 50 22 11 2 872 
18 2 10 25 37 54 73 65 73 100 104 74 57 18 3 695 
19 8 30 45 64 103 138 155 143 126 94 72 76 52 11 1117 
20 7 16 26 44 70 125 126 96 84 68 39 16 6 5 728 
21 8 27 41 61 90 97 87 87 63 92 85 57 15 5 815 
22 1 6 20 58 57 148 156 172 124 72 73 81 45 17 1 1031 
23 11 30 39 44 57 60 7t 55 54 46 44 41 44 15 611 
24 11 28 40 63 65 50 67 63 57 54 57 48 28 14 1 646 
25 5 9 10 14 40 40 54 96 137 116 100 57 39 19 1 737 
26 8 35 51 78 78 98 117 125 87 90 86 68 35 11 1 968 
27 13 27 36 39 50 73 98 88 86 7t 74 76 39 20 1 791 
28 II 38 69 101 109 74 84 98 80 62 79 80 45 13 I 944 
29 I 14 32 45 54 81 48 55 80 40 51 75 52 40 17 1 686 
30 I 8 56 107 95 I I 9 121 125 121 68 46 35 30 18 2 952 

Total 1 161 582 1085 1644 2094 2412 2656 2759 2501l 2157 1821 1394 782 248 9 22313 
~-.. ---- '--, 

Me'an 0-0 5-4 19- 4 36-2 54-8 69-8 80-4 88-5 92-0 83-6 71- 9 60- 7 46- 5 26-1 8-3 0-3 743- 8 



TAm ... 2 (Contd ) DIf"J~SE "01 \Il RADIATIO'l ilEAl' HOURLY VALUES (J/CII?> . ~ ~ - IoIAY 1971 I . . 
HOlm 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to ror 

4 5 6 7 8 9 10 It 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 15 27 36 49 55 96 96 89 84 84 114 77 52 33 4 912 
. 2 1 14 27 48 68 60 90 109 106 111 105 73 68 49 18 2 949 

3 1 15 43 52 96 130 136 131 99 74 67 24 21 12 4 905 
4 1 5 26 23 25 54 50 127 115 130 130 120 82 79 17 984 
5 2 14 39 42 74 94 101 69 64 46 29 64 65 38 14 2 757 
6 1 20 27 49 30 82 113 S3 142 112 ttl 99 81 21 11 2 984 
7 1 6 15 27 69 87 74 120 154 134 119 89 58 23 7 1 984 
8 1 13 40 70 95 81 137 82 89 77 73 60 33 19 15 4 889 
9 5 13 16 21 26 54 79 112 134 133 115 87 58 29 6 888 

10 3 20 42 73 67 71 94 108 116 130 115 110 79 35 32 5 1100 
11 1 17 28 67 86 115 132 104 107 90 82 61 61 40 24 7 1022 
12 4 18 24 29 32 67 95 97 55 84 73 97 83 53 30 6 847 
13 3 14 12 31 43 78 105 132 164 125 115 47 41 31 17 2 960 
14 1 8 15 10 14 28 35 67 87 106 71 49 10 6 5 1 513 
15 3 19 42 77 101 109 64 110 128 114 89 52 64 42 23 6 1043 I 

16 3 18 40 73 96 102 110 122 109 120 101 91 77 62 24 5 1153 , 
17 4 17 58 97 104 128 134 155 164 120 148 78 66 46 16 4 1339 

I 
18 3 23 44 67 77 136 112 125 89 79 54 58 53 35 23 5 983 
19 7 24 38 49 76 108 149 185 164 146 108 103 91 67 46 14 1375 
20 4 11 13. 26 53 96 113 93 143 106 90 98 54 40 19 10 969 
21 5 27 61 95 113 150 88 56 62 154 138 89 77 36 19 3 1173 
22 4 20 50 61 79 54 64 107 68 50 41 40 35 34 29 8 744 
23 7 16 29 54 61 85 74 91 94 94 92 54 70 60 26 5 912 
24 3 20 41 85 108 101 112 120 114 115 110 92 68 38 24 6 1157 
25 4 24 40 73 90 139 154 187 157 157 134 121 54 12 6 1 1353 
26 2 9 29 55 86 89 167 114 126 65 60 39 24 23 17 5 1 911 
27 8 27 53 87 92 133 126 122 115 97 90 97 53 53 34 15 1202 
28 14 39 64 79 127 138 161 140 138 180 116 94 88 59 34 11 1482 
29 I 10 44 42 72 50 40 47 49 54 35 52 53 28 13 7 597 
30 4 21 45 81 105 108 86 83 59 113 52 63 42 44 26 9 941 
31 6 24 43 73 92 108 122 154 139 90 131 86 73 63 31 9 1244 

Total 103 533 1112 1747 2301 2862 3188 3415 3417 3291 2896 2429 1888 1258 666 165 1 31272 

1Iean 3·3 17-2 35-9 56-4 74-2 92-3 102-8 110-2 110-2 106-2 93-4 78-4 60-9 40-6 21-5 5-3 0-0 1008-8 

• 



TAmE 2 (C"ontd ) .. . 
r 

HOUR 3 4 5 6 7 

LA.T. to to to to to 

4 5 6 7 8 

(Jay 1 8 33 67 86 

2 1 10 19 38 71 

3 10 28 58 68 

4 7 41 53 74 

5 12 25 35 40 
6 1 11 16 37 54 
7 8 19 25 30 
8 9 34 47 71 
9 2 8 29 50 

10 4 13 17 41 
11 1 13 21 59 71 
12 10 24 41 58 
13 1 9 18 23 50 
14 1 21 40 28 31 
1~ 1 13 37 54 80 
16 1 10 41 68 94 
17 1 11 47 53 87 
18 1 4 6 14 
19 1 9 21 34 73 
20 6 18 24 43 
21 3 11 17 18 
22 1 4 18 35 66 
23 8 21 48 86 
24 5 11 25 76 
25 1 8 33 54 96 
26 9 36 53 90 
27 1 13 33 71 80 
2H 16 31> 59 65 
29 1 5 10 30 73 
30 3 11 39 61 

Total 13 25H 727 1227 1897 

Ail'an O' ·1 f' .. fi 2·1- :2 ·10' 9 fi:I" :! 

DIFFUSE SO~\R R'\DI,\TIO~ - &\E,\:<; HOURLY VALUES (J/cm
2

) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

104 128 143 123 161 165 161 66 
116 98 154 143 133 139 108 83 

98 104 120 105 83 94 86 96 
71 93 120 79 70 74 96 67 
48 53 59 58 58 67 74 77 

115 142 39 15 13 54 47 71 
50 86 171 178 132 155 125 125 
97 137 144 116 93 55 68 67 
91 123 110 110 155 154 143 64 

105 113 113 156 163 144 145 126 
104 134 88 149 94 88 73 46 

93 98 69 94 108 106 109 106 
75 69 107 95 110 132 146 105 
23 47 51 44 120 125 92 61 
98 137 162 177 156 162 131 93 

140 119 123 154 151 167 145 123 
122 161 185 189 161 63 68 88 

24 38 42 39 56 89 73 44 
83 142 107 92 75 62 57 21 
90 91 141 177 204 194 108 120 
27 46 86 146 77 108 109 121 
90 140 163 197 206 180 163 85 

101 137 173 184 173 142 120 119 
61 68 74 39 31 40 44 32 

123 127 120 172 119 72 99 39 
131 102 76 91 173 111 115 86 

89 94 95 77 119 112 119 54 
94 93 137 168 124 137 129 102 
72 111 168 95 142 149 116 52 
98 108 120 122 136 117 76 68 

2633 3139 3460 3584 3596 3457 3145 2407 

k7·R I 04' I> II!)" 3 119' ~ 119' 9 115' 2 104' 8 80'2 

16 17 18 
to to to 
17 18 19 

62 26 9 
48 36 13 
70 44 29 
74 52 29 
54 38 25 
40 25 28 

103 70 33 
57 42 16 
53 57 25 
73 48 41 
56 53 28 
94 73 29 

103 62 35 
56 53 44 
94 61 35 
96 56 35 
82 58 26 
16 15 11 
16 24 11 
85 61 33 

116 67 40 
51 31 37 

105 73 33 
34 30 10 
27 85 38 
71 53 38 
73 62 30 
92 63 40 
47 42 19 
79 57 20 

2027 1517 840 

67· 6 50'6 28"0 

19 
to 
20 

1 
1 

12 
13 
13 
13 

6 
7 

15 
16 
15 

8 
13 
29 
10 
14 

7 
7 
2 

12 
18 
12 

6 
4 

16 
18 
19 
18 

6 
13 

344 

\1' ~ 

JINE 1971 I . 
20 Total 
to for 
21 Day 

1343 
1211 
1105 

1 1014 
736 

1 722 
1316 

1 1061 
1 - 1\ 90 
1 1319 
1 1094 

1120 
1 1154 
I 867 
1 1502 
1 1538 
1 1410 
2 481 

-- 830 

1 1408 
1 1011 

1479 
1529 

584 
1229 

1 1254 
1 1142 
1 1374 

1138 
1 1129 

19 31290 

O' 6 1143'0 , 

'" w 



TAflLF: 2 «('ontd ) !JIFFUSE SOlAR RADIATIO); - MEA~ HOURLY VALUES (J/cm
2

) . JULY 1971 I . 
HOUR 3 4 !; 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A. T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 !l 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 
-

!Jay 1 <1 13 40 73 102 144 146 134 130 156 133 132 91 60 40 12 1410 
2 1 15 50 76 111 78 55 78 95 86 71 92 61 35 17 12 3 936 
3 3 13 21 30 74 69 98 163 185 151 106 97 86 51 31 10 1188 
4 3 16 57 94 93 120 114 48 50 41 35 34 33 30 24 13 1 806 
5 11 21 39 73 50 39 34 34 33 34 137 40 34 36 23 17 655 
6 12 19 24 28 30 63 36 38 39 41 41 39 38 53 36 9 546 
7 11 22 33 45 56 69 92 122 115 99 92 86 74 56 39 12 1 1024 
8 5 8 10 21 39 63 122 173 159 169 104 105 63 76 53 23 1 1194 
9 11 21 28 31 41 50 52 53 57 48 46 57 36 34 25 16 606 

10 11 22 24 27 29 31 36 38 35 42 42 35 45 54 42 7 520 
11 6 16 33 55 78 99 157, 150 46 47 42 38 46 52 25 10 900 
12 11 22 28 31 33 34 36 38 36 39 40 39 38 34 27 13 499 
13 11 23 29 34 38 38 39 39 36 38 35 36 35 31 24 12 498 
14 6 23 34 64 77 109 149 113 137 140 142 120 91 61 28 9 1303 
15 13 23 29 44 39 52 45 88 77 54 119 125 59 30 20 9 1 827 
16 10 35 64 96 70 115 108 156 156 116 54 50 40 34 24 12 1140 
17 11 28 29 35 40 35 41 46 38 37 37 40 38 31 24 11 521 
18 9 31 43 53 47 53 67 102 50 50 36 35 34 34 22 10 676 
19 6 22 58 64 133 154 191 199 164 148 130 124 89 47 23 5 1557 
20 5 23 54 76 65 95 59 86 74 139 119 101 78 72 41 9 1096 
21 5 22 47 58 61 82 96 59 83 85 62 51 22 31 8 2 774 
22 3 16 47 65 124 101 137 158 109 68 88 96 45 20 14 5 1096 
23 4 24 44 47 64 79 78 139 89 100 79 80 74 86 31 6 1024 
24 4 20 46 67 96 76 110 124 150 160 119 63 68 44 23 5 1175 
25 8 30 52 73 106 114 98 84 104 92 67 61 59 39 27 11 1025 
26 5 30 49 65 65 83 120 113 109 142 113 128 88 53 26 9 1198 
27 2 14 38 82 103 121 114 121 139 131 109 124 67 48 29 7 1249 
28 4 8 10 37 21 65 138 173 163 155 126 120 50 37 9 2 1118 
29 2 15 32 64 106 144 131 146 156 139 118 98 74 32 29 5 1291 
30 3 21 56 60 73 58 64 57 50 54 44 34 54 26 18 3 675 
31 2 16 44 67 98 81 156 140 114 86 89 85 82 48 15 3 1126 

Total 1 216 667 1218 1770 2129 2491 2942 3229 2969 2872 2596 2334 1766 1357 812 280 4 29653 

Mean 0'0 7' 0 21'5 39'3 57'1 68'7 80'4 94' 9 104·2 95'8 92·6 83'7 75' 3 57'0 43'8 26· 2 9'0 0'1 956' 5 



TAm E 2 (C td ) DIFFUSE SOLAR R\DIATION MEAN IIOURI Y VALUES (J/cm2 ) AUGUST 1971 " , on - . , . -
I -

IIOUR 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 Total L_A _ T_ to to to to to to to to to to to to to to to to to to for 
4 5 6 7 8 9 10 II 12 13 14 15 16 17 16 19 20 21 Day 

Day I 2 23 56 73 66 97 106 102 60 62 127 95 56 50 28 4 1007 
2 3 22 44 46 89 115 113 113 73 52 42 48 23 21 8 4 616 
3 4 25 36 39 77 98 117 118 73 124 73 70 57 50 30 3 994 
4 1 10 38 40 82 95 95 111 132 101 112 68 69 46 45 16 1061 
5 3 25 33 69 74 64 102 105 48 40 38 32 33 35 8 1 710 
6 I 4 15 37 80 83 123 109 95 105 86 52 68 56 11 2 929 
7 3 19 49 76 96 105 63 71 92 100 70 51 43 26 20 3 887 
6 4 7 15 23 30 49 68 68 58 46 37 16 10 4 I 436 
9 1 13 22 34 52 98 77 43 26 22 17 10 14 10 6 445 

10 11 30 58 85 67 95 81 82 123 96 96 56 38 10 928 
11 2 18 44 64 104 129 79 100 1 I 4 95 79 50 33 14 7 1 933 
12 5 18 62 103 74 113 119 124 95 50 45 19 15 11 853 
13 8 14 68 53 81 125 98 105 89 71 21 23 13 3 1 773 
14 1 3 8 44 64 28 50 83 94 59 45 29 22 8 538 
15 I 14 24 26 30 33 35 37 54 40 42 37 31 25 15 1 445 
16 I 12 21 27 44 32 54 51 68 38 40 64 59 38 18 I 568 
17 1 11 31 61 74 79 40 117 111 83 87 74 53 35 12 1 870 
18 1 11 33 45 61 59 60 58 55 78 92 85 63 42 18 1 762 
19 12 26 34 46 55 68 76 72 63 61 79 67 31 11 1 702 
20 9 28 41 65 103 124 137 159 124 I I 6 89 37 27 18 1 1078 
21 11 26 44 76 87 81 124 109 89 97 116 34 23 23 1 941 
22 4 18 44 68 42 76 70 64 81 97 94 27 9 8 702 
23 I 8 13 34 41 79 85 93 58 68 26 17 21 4 1 549 
24 4 16 44 63 74 103 80 71 105 85 74 55 34 8 816 
25 I 23 43 59 111 123 144 135 124 110 84 60 23 3 1043 
26 1 7 21 71 103 112 42 104 102 105 83 63 42 8 864 
27 7 29 56 66 103 92 52 50 53 61 43 40 21 5 678 
28 4 15 23 39 50 81 99 77 63 83 40 20 9 1 604 
29 5 25 44 73 80 49 59 48 51 50 62 28 29 7 610 
30 6 25 39 55 91 105 105 119 105 108 68 46 26 8 906 
31 2 21 34 58 85 103 103 90 75 55 81 23 8 2 740 

Total 24 303 785 1328 2010 2428 2670 2727 2654 2492 2325 1919 1262 849 368 44 24188 --
Mean 0-8 9-8 25-3 43-8 64-8 78-3 86-1 88-0 --- 85-6 80-4 75- 0 61-9 40-7 27-4 11- 9 1- 4 780- 3 

• 



T~nu: 2 (Contd ) DIFFUSE SOlAR RADgTIO'; MEA:-I 1I0mlLY VALUES (J/cm2) SEPTDffiER 1971 , , -. - I .. 
110m 3 4 5 6 7 6 9 10 II 12 13 14 15 16 17 16 19 20 Total 

I .• A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 6 9 10 II 12 13 14 15 16 17 18 19 20 21 Day 

liay" I 2 14 48 54 66 63 71 57 87 91 46 30 8 I 640 

2 I 5 13 23 23 30 30 27 20 25 18 13 5 233 

3 2 11 19 35 61 55 53 43 51 46 25 12 6 1 420 

4 2 15 36 87 57 63 74 109 112 91 70 57 22 5 800 

5 4 15 20 23 30 34 31 35 41 48 59 55 23 3 421 

6 3 21 42 55 73 66 95 96 75 75 64 42 23 3 753 

7 3 16 23 32 51 57 53 52 46 48 42 50 23 3 499 

6 4 38 53 63 79 84 82 61 55 49 45 36 23 4 676 
: 9 1 21 47 73 66 93 72 35 49 19 21 II 3 531 

10 1 10 32 34 56 72 .62 101 55 45 24 21 17 3 533 

11 1 8 29 86 103 88 65 44 55 57 68 31 22 4 661 

12 I 15 39 41 33 65 97 68 122 89 71 31 9 1 702 

I 13 I 10 30 65 78 71 56 49 44 48 48 32 16 2 550 
I 14 1 16 27 39 63 56 57 61 63 46 38 29 16 I 513 

I 
15 1 15 32 43 50 53 53 50 55 50 44 32 16 1 495 

16 I 17 37 55 64 68 87 106 100 96 57 23 9 I 721 

! 17 12 31 43 55 78 79 64 21 14 8 7 6 2 420 

18 7 38 48 75 63 51 49 53 38 32 34 12 1 501 
I 

I 19 1 16 39 65 82 119 98 67 82 96 52 38 15 770 

20 14 35 50 78 78 44 76 101 75 72 25 6 656 

I 
21 1 16 35 48 78 105 99 35 29 26 24 25 17 538 

22 9 23 24 30 41 43 35 34 50 57 34 18 398 

23 6 17 27 38 39 44 48 56 54 59 31 8 429 

24 I 7 46 67 44 57 84 122 103 79 62 36 15 723 

25 4 16 3.6 89 99 101 66 70 75 55 36 5 652 

26 5 18 34 59 54 81 82 70 47 54 32 13 549 

27 7 20 44 67 82 50 87 71 62 31 26 8 555 
I 
I 28 5 37 46 70 93 39 39 73 55 18 6 I 482 

I 29 2 11 13 24 39 51 36 35 24 18 11 3 267 

30 1 5 24 43 100 91 123 100 44 29 14 3 577 
I 

I Total 32 358 898 1377 1805 2085 1993 1945 1930 1662 1313 860 371 36 16665 

Mpan I • I 11 • 9 29·9 45·9 60·2 69·5 66·4 64· 8 64· 3 55·4 43·8 28· 7 12· 4 I· 2 555·5 

, 



TIll! ,. 2 (rol tel ) , .. I DIffUSF SOl \R R\DI\TIO'i .. - , , -
110\11 I :l 4 ~ 0 7 8 9 10 II 
L.,\.T'i to to to to to to to to to 

·1 5 6 7 8 9 10 I 1 12 

I 
Day I 2 I I 21 3(> 70 90 

2 I> 30 44 55 59 63 
3 2 13 22 59 54 81 
4 2 12 19 43 2G 43 
5 2 18 23 23 29 22 
6 2 6 17 26 28 32 
7 1 R 19 30 28 30 
8 I 19 37 37 69 84 
(> I 13 31 30 50 55 

10 2 12 39 51 08 51 
11 1 14 34 40 44 47 
12 3 20 39 03 86 45 
13 4 J.1 34 55 I'll 
14 1 11 18 n 29 41 
15 I 5 25 45 ~3 64 
10 I 14 37 4R 68 81 
17 1 12 32 3~ 57 70 
18 I 13 18 14 11 13 
19 10 47 39 37 53 
20 12 35 61 58 79 
21 4 9 9 14 23 
22 10 32 46 65 67 
23 3 6 10 13 17 
24 9 23 21 24 28 
25 10 31 40 45 39 
26 7 22 33 55 51 
27 8 19 24 30 32 
2R 6 17 39 47 36 
29 6 14 22 30 49 
30 7 16 34 36 34 
31 4 24 34 39 55 

Total :12 :1]1 786 I I 06 1377 1556 .- -----_. -----
M~an l' 0 10' 7 2~' 4 35' 7 44'4 50' 2 

2 
~n'\:-; 1I0Ll!!Y \'\LUES (J/cm) .,/ , , 

12 13 J.1 15 
to to to to 
13 1-1 15 16 

8" 89 68 36 
86 91 72 40 
47 58 60 51 
42 38 29 28 
32 33 21 13 
23 35 50 24 
42 41 35 2~ 

72 53 52 25 
70 81 !)2 26 
67 61 31 14 
52 37 55 45 
46 41 18 9 
52 45 23 24 
48 59 41 37 
52 51 33 25 
60 70 52 37 
75 72 51 20 
18 16 11 6 
62 51 44 35 
51 44 33 17 
28 30 17 13 
45 45 30 11 
13 14 12 11 
37 31 24 23 
33 52 32 21 
44 44 41 32 
36 40 39 25 
29 10 8 11 
35 41 45 27 
36 55 45 20 
57 43 42 20 

1504 1471 1166 7·18 

48'5 47· 5 37'6 24'1 

• 

ocronm 1971 I 

16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

14 2 530 
9 1 5~8 

21 5 473 
2·1 6 312 

5 2 223 
11 ~ 259 
10 1 267 
12 2 463 
19 3 437 

6 I 403 
22 3 394 

3 373 
6 I 339 

17 I 325 
13 I 368 
19 I 508 

8 433 
3 12·1 

15 393 
10 -100 

6 153 
4 355 
2 101 

11 231 
9 312 
8 337 
7 260 
8 1 212 
6 275 
7 292 
6 324 

321 36 10·13·1 --
10' 4 l' 2 336' 6 



TAB! F ., (Contd ) .. ~ 

IIOUH 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 6 

Day 1 9 
2 1 
3 3 
4 2 
5 4 
6 2 
7 1 
8 3 
9 3 

10 4 
11 :? 
12 1 
13 2 
14 3 
15 1 
16 1 
17 2 
18 I 
19 1 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Total 46 
. 

Mf'an 1·5 

DIFFUSE sOlAI! RADIATIO!'> - lIEA!'> IIOURLY VALUES . . 2 
(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

38 46 55 68 59 67 42 20 
6 10 19 42 59 56 37 14 

13 36 53 62 57 39 21 11 
17 42 55 69 55 17 14 7 
13 20 26 37 57 44 40 16 
14 37 54 39 66 29 26 14 

2 9 19 29 21 16 6 2 
16 17 3R 30 27 36 37 16 
15 25 34 40 51 46 27 13 
16 5 6 . 15 20 21 12 3 
13 32 46 61 62 53 25 13 
11 19 29 25 27 38 29 16 
12 25 40 45 45 34 16 7 
14 17 27 37 36 26 19 11 

5 12 17 17 17 19 16 12 
5 9 16 19 21 15 13 5 

11 22 34 46 51 36 15 10 
8 10 22 29 54 44 22 9 

16 29 43 53 46 48 34 13 
3 9 11 10 12 10 7 2 
6 16 20 29 35 36 23 9 

II 25 29 43 42 41 26 9 
4 21 42 47 40 36 23 6 
9 25 16 51 53 25 26 13 
4 15 21 17 19 14 12 7 
6 14 27 43 45 32 13 5 

14 24 41 28 33 22 24 12 
8 26 33 41 46 29 20 8 
5 24 29 37 20 6 18 II 
9 20 35 41 25 29 20 5 

324 641 937 1150 1201 964 663 299 

10·8 21·4 31-2 38·3 40·0 32·1 22·1 10·0 

NOVOffiER 1 q71 
! 

16 17 18 19 20 Total 
to to 

. 
to to to for 

17 18 19 20 21 Day 

4 408 
I 245 
2 297 
2 280 
3 260 
3 284 
I 106 
4 224 
3 257 
1 103 
2 309 
2 197 
2 228 
2 192 
2 118 
1 105 
2 229 

199 
I 284 

64 
1 175 
I 227 

219 
1 219 

109 
185 
198 
211 
150 
184 

41 6266 

1·4 208·9 

• 



~ 

T\Jllr ~ (C nln ) DIFFUSE SO~\1l HAD IA T10~ ME\'> HOl'll! Y \"ALUFS (J/cm') nEcnmrn 1<)71 , '. ~ 0 . . . - ". . .. , 
IIOLH 3 ·1 ei G 7 R !) 10 I 1 12 13 1-1 15 Ifi 17 It' 19 20 Total 
I .. I\.T. to 10 10 Ie to to to to to to to to to to to to to to for 

4 5 6 7 Il 9 10 1 I 12 13 H lei 16 17 III 19 20 21 Day 

Vay I 6 20 36 26 20 11 9 4 132 
2 6 20 3ei 27 33 27 20 15 183 
3 3 17 26 48 2il ~;; 21 4 172 
4 4 1 f1 29 32 34 3!l 20 6 175 
5 6 lil 28 34 29 24 14 4 157 
(; 3 17 36 24 32 21 16 7 156 
7 4 12 1(i 29 lR 17 22 7 125 
R 5 14 2~ 29 35 36 12 3 159 
9 2 10 17 25 24 20 9 3 110 

10 2 9 20 It' 18 13 6 2 hI:> 
11 2 5 R 12 11 10 8 2 5R 
12 3 7 11 13 14 13 9 4 74 
D 7 17 2R 24 14 11 6 2 109 
H 3 6 1~ 33 44 40 22 7 170 
1 ~ 3 1:1 20 26 3G 2ei 2·1 6 153 
16 3 8 9 9 7 9 7 2 54 
17 2 5 R 9 17 2R 8 2 • 79 
II< 1 3 9 14 19 14 8 4 72 
19 4 21 44 32 24 26 1f) 6 172 
20 2 6 11 13 15 13 11 3 7·1 
21 2 8 20 22 22 14 8 2 91' 
22 2 5 12 12 13 10 6 4 64 
23 ei 9 14 15 21 18 9 2 93 
2·1 2 10 14 14 17 26 11 6 100 
2!l 6 15 22 17 15 12 9 2 98 
26 2 6 13 33 36 11 7 3 11 1 
27 5 lil 21' 42 34 27 16 6 176 
21'< 4 14 24 28 29 25 III 4 146 
29 5 13 16 17 17 16 14 6 104 
30 5 13 19 22 24 26 21 5 135 
31 " 25 39 37 24 20 14 3 167 --

Total 114 379 6!'l2 736 724 623 400 136 376·1 
-

Mean 3·7 12· 2 21· 0 23· 7 23·4 20·1 12· 9 4·4 121· 4 



TARLE 3 

'" u 
;.. z 
<t ~ c ... Ul 

~ 
. ~ 

..: c~ 

..: . N 
.J -~ 

i:: f:: 
'" ~ 

z :. iJ ~ ~ ... N 

~ 
3 1244 75'5 

2H 1330 73' 0 
29 1045 71' 9 
30 1027 72' 6 
30 1114 70' 5 
30 1302 71' 0 

.!::!:!!.:. 
1 0956 74'3 
1 1042 71·2 

11 1117 66' 7 
13 1049 65'6 

!:!!!!:.:.. 
5 1024 61' 7 
5 1052 59'9 
fl 1327 61 '1 
R 1112 57' 9 

20 1257 53'6 
21 1048 1\4'0 
30 0946 55'7 
30 1342 52· 7 

~ 
5 13·10 50· 4 
6 0056 52' 3 
8 1126 45'4 
9 0946 52'3 
9 1120 45'3 

10 1006 50'0 
10 1130 14' 6 
10 1248 45'2 
10 1412 51' 7 
12 1328 47· 0 
13 1119 43'9 
14 1115 43'6 
23 H26 49· 2 
23 1502 53'7 
24 1132 39'6 
27 1124 38'9 
29 1011 43'4 
29 1409 45'4 
30 1442 49'3 

May 

1 005G 44'5 
1 1114 38'1 

18 1302 34'6 
21 1018 37' 6 
22 1402 39' 5 
30 14·16 43'9 

.June --
4 1108 31" 2 
·1 1342 35'4 

- 30 -
DIRECf SOlAll IlAIJIATlON AT NORMAL INCIIJI::NCES 
INSTANTANEOUS VALUES (mW/em2) 1971 

IlADIATION 

I '" c: 
;:, 

~ ~ Ul e ~ '" Ul 
~ :3 ~ '" ~ ~ c: Ul '" ~ '" '" "" Ul " " g; ~ ~ c: '" c: g c: ~ :3 ~ Ul 

~ t3 "" c: C .J 51 :. "" ~ '" !:: g: ~ ..: ..: u c: c: :> 

xl0- l xl0- l xl0- l xl0- l 
mb. °c mb. 

4'02 736 1\29 629 422 1014 6'5 6'3 
3'41 668 462 1\50 374 1003 9' 0 9'6 
3'24 674 1\13 616 405 1014 7'0 6'6 
3'35 748 521\ ()2fl 423 1005 2·2 6' 6 
2'99 806 549 658 438 1005 4'6 7'1 
3'06 783 535 644 431 1003 6'1 6' 6 

3'79 697 503 589 404 1032 2· 7 5'1 
3'18 706 496 579 402 1033 3'0 5'2 
2· 56 721 526 646 427 1017 8'8 7' 9 
2'43 580 439 533 339 1008 5'1 6'5 

2'17 6A6 483 573 383 1034 5'8 6·6 
2'06 644 508 597 403 1036 7'5 6'3 
Z·13 683 480 1\76 387 1033 8'0 6'9 
l' 93 746 514 614 407 1029 10'0 7' 9 
l' 70 866 558 674 441 1009 9'1 7· 2 
l' 73 817 588 718 475 1021 8'0 6· 7 
l' 79 783 534 - - 1011 10'1 8'3 
l' 67 833 544 660 432 1012 9' 8 8' 6 

1'58 909 .578 - - 1006 9'0 7'8 
l' 64 849 559 678 446 1007 9'7 7'4 
1'45 713 508 595 408 1017 t 2· 2 8'3 
1·67 706 489 567 394 1020 10' 0 8·2 
1'45 783 532 598 425 1021 11' 3 8·2 
l' 60 782 533 628 421 1032 12' 5 8'4 
1'45 799 537 642 431 1030 14' 3 8'8 
1'46 788 532 634 425 1029 13'6 10'4 
l' 66 687 484 570 390 1029 13'3 9'\ 
1'49 761 489 596 373 1019 15'7 4'7 
1 • 41 344 301 336 250 1019 16'8 11' 6 
l' 41 548 432 490 361 1022 14'9 11'7 
1'54 877 560 683 455 1005 10·6 8·2 
1·69 864 558 677 445 1005 10'6 8·0 
1 • 31 871 551 670 444 1010 1\' 2 8'5 
1'30 847 565 680 459 1015 11 • 1 7' 2 
l' 41 886 577 697 465 1022 11'2 7'8 
1'45 799 571 696 468 1022 11'2 8'8 
1·56 846 546 GG 5 441 1015 11' 6 10·2 

1'43 835 549 663 441 1019 11' 6 11' 6 
1'29 757 544 658 447 1020 12' 8 10'5 
1·23 917 572 701 459 1014 12' 5 9'8 
1'28 919 581 712 465 1013 13'0 9' 9 
1'30 922 577 706 465 1005 11' 4 8' 6 
1 • 41 853 530 653 422 1013 13'2 10'9 

1 • 19 721 477 574 385 1015 22·0 15'8 
l' 24 698 4G5 569 385 1014 21' 6 17' 4 

CLOUD 

~ 
~ 

.J 
~ ... 
"" 5 ~ '" Ul "" 51 ~ i: :> ..: 

KID. Okta 

40 SeCi 2 
30 CuCb 3 
40 Cu 2 
35 Cu 1 
35 Cu 1 
40 Cu 2 

30 Fe Tr 
50 Fe Tr 
40 CuCi 4 
20 CuCb 4 

15 SeCi 3 
15 FeSc 1 
15 SeCi 2 
25 CuSe 3 
35 Cb 3 
50 CuFe 3 
60 CuAeCi 6 
60 CuFe 4 

40 CuSeAe 5 
40 CuFe 4 
20 Cu 1 
15 Fe 1 
15 CuFe 1 
15 Nil -
15 Nil -
15 Nil -
15 Ci 1 
15 Ci 3 

6 Nil -
7 FeCi 3 

50 CuFeCi 3 
50 CUFe 3 
55 CUSe 3 
40 CuFe 3 
60 CuFe 2 
60 CUFeCi 2 
50 CuFe 3 

45 CuFeCi 4 
45 CuFcCi 5 
40 CuFeSe 3 
45 FeSc 3 
60 CuFe 1 
40 CuFe 1 

15 Ae 3 
15 Fe Tr 



• 

• 

TABLE :I 
(Contd. ) 

i tJ , 
;.. I '" < < Q 

I 

f-< 
f-< C/J 

Q . ~ 

'" <¢ Q 
<¢ ~ 

...l -N - 1==,-, 
~ 

I 
OJ -:;; iJ 0 -:a f-< N 

! 
i 

.Junp 
5 0950 3R'7 
5 1113 30'9 
5 1506 46' 1 

12 1112 30'3 
17 1336 33'8 

~ 
4 1 t ~5 29'8 
4 13% 36'6 
!\ 1016 35'4 
5 II I 2 30'6 
5 1452 -13' 9 
6 1020 35,0 
6 I II 2 30'7 
6 1-122 39'9 
7 083R 48· 3 
7 0944 39'3 
7 140H 31l'3 
9 0948 38' 9 
9 113529'9 
9 1342135'5 

10 0930 41'4 
1 I 1248131' 2 
11 143G 42' 2 
12 0920 ; 42' 9 
12 0956 I 38' 3 
12 1230,30'5 
12 130·1 132'4 
12 1332 ! 34' 8 
12 1348 

I 
36'5 

13 0904 i 45'2 
13 0956 I 38'4 
13 1130 30,6 
13 1258132'1 

I 14 0923 ' 42' 6 
15 1018136'2 

I 
15 HOD I 39, 4 
16 1 OO~ I 37· 9 

1 
16 HOD 38' 3 

I 17 OR·IO 1 ·18' 2 
17 oon ·11 • 8 

1 17 1119 I 31'6 
17 1 2!)() 32- 5 
17 1330 35-2 

I 
18 0839 ,19' 4 
18 09:!3 43' 2 
lfl 1348137'3 , 

I 18 1432 42' 5 , 

I~ 
I 15 1118 38'7 
I 15 ·1402 45'0 

I 16 

I 
105G 40' 2 

I 19 1318 42- 0 , 

- 31 -
DIRECT SOLAR RADIATION AT NOIl~~\L INCIDENCES 

1971 INSTANTANf:OUS VALUES (mW/em2) 

RADIATION .. 
'" '" ~ ~ 

'" 8 - '" '" '-' 8 ~ '" ~ ~ c: til N '-' 00 '" '" til " " ::; < 
~ 0: - 0: E5 5 0: '-' 53 '-' til ... 

~ til c.. 0 c: B zj B to; 1:i c.. - ...l g; <¢ 
<¢ U 0: ;.. 0: f-< > 

-I xlO-1 xlO- 1 xlO- 1 °c xlO mho mb. 

I' 30 772 I 498 632 422 1013 18'0 12- 8 
1 • 18 831 

I 
532 660 435 1013 10- 2 13'1 

I' 46 665 450 541 365 1012 19'8 13· 4 
I • 1 7 R51 5RI 729 469 1011 12' 9 9'3 
I' 23 822 500 620 408 1025 13'8 12' 0 

I' I 7 813 555 687 435 1015 17' 0 10· 2 
I' 26 893 543 678 429 1014 I 7' I 13·9 
I' 26 921 561 700 445 1025 16· 8 14' I 
I' I 9 928 566 702 446 1026 t 7- 2 14'9 
1'42 81'6 547 677 ·135 1027 17' 0 13·8 
1·20 R94 548 679 436 1031 18'6 15'5 
1·20 892 546 67R 431 1031 18'9 15'9 
1'34 850 52fl 655 416 1031 19, 0 16'0 
1'54 666 460 550 368 1027 21'2 15'5 
1· 33 709 478 579 383 1027 23'7 16' 6 
1'30 621 440 520 360 1024 24- 3 19'1 
1'32 8GH 5·18 669 442 1027 1 7' 1 11 • 9 
1 • 1 9 885 560 GS·I 443 1028 18'4 13'2 
1·26 900 5G3 691 446 1028 19' 2 13'7 
I' 37 885 535 674 421 1028 10-5 12' 5 
l' 20 901 5!H 6h5 432 1027 17' 9 16· 7 
1'38 870 532 66·1 419 1020 18'6 16'6 
1 • 41 915 572 702 453 1030 16' 5 12· 2 
1· 31 923 572 707 452 1031 17' 7 12' 5 
t • 20 931 574 710 453 1031 19'3 12· 5 
t • 22 927 571 70G I 450 1031 19· 3 11' 6 
1-26 910 560 69·1 , 443 1031 19' 3 II' 6 
1-28 906 559 693 I 441 1031 18'3 13'1 
1'47 877 550 677 I 434 1033 16· 5 II' 3 
I' 32 902 561 I 693 i 445 1033 17' 4 II' 6 
1'20 920 5G7 700 

1 
448 1033 18-2 12' 6 

1 • ...,., 917 565 G98 450 1035 18'8 12' 2 ~~ 

I' ·10 7·13 46G 576 371 1032 15'7 12- 3 
1-27 915 556 696 439 1028 16' 6 16'0 
1'33 879 539 664 4:::!5 1027 17· 0 t 5· 1 
l' 30 936 577 715 461 1024 17'0 11·2 
1'30 8!:S7 547 079 437 1024 17' 5 12- 0 
l' 53 897 566 G94 448 1021 15'3 10'0 
1'37 924 ~76 70~ 4~7 1021 15'3 10' 0 
l' 20 028 582 717 460 1021 16'0 10'0 
I • 21 931 573 710 454 1020 16' 8 10'3 
1- 25 918 50G G98 448 1020 I 6· fI 10' 3 
1'56 746 482 580 384 1019 15'0 11 • 6 
1'40 829 520 G37 410 1019 16-2 11' 9 
1- 28 003 55G GSG 

1 

439 1019 16· 6 12' I 
I' 38 879 542 670 429 1019 16, 6 t 2- 1 

, 
923 576 709 I 444 1020 16' 8 11 • 1 1 • 31 

I'H 936 576 71 ;J , 4·15 

1 

1020 17' 5 10' 5 
1'34 921 571 I 70;) 

I 
-1-15 1023 17- 5 11' .] 

1'37 715 I 482 
1 

;183 360 i 1017 10' 3 1~·2 

CLOUD 

~ 
~ -~ f-< 

'" Z - to; ::> cr. ~ 9 - ~ 

> f-< <¢ 

Km. Oktn 

20 Cu I 
20 Cu I 
20 Cu I 
60 CuCb 5 
55 CuSeC! 6 

40 CuSeAe 4 
50 Fe I 
60 Fe I 
60 Fe 1 
60 Fe 1 
60 Fe Tr 
60 Fe Tr 
60 Fe Tr 
60 Nil -
50 Fe Tr 
15 Fe Tr 
45 Ci Tr 
45 Ci Tr 
45 Cu I 
40 Se 1 
40 Cure I 
40 FeC! 2 
40 SeC! I 
45 CUC! I 
45 CUC! Tr 
45 CUC! Tr 
45 CuCi Tr 
45 CuCi 3 
45 FeCi I 
50 FcC! I 
50 FeC! Tr 
50 Fe Tr 
40 FeSeC! 4 
60 FsC! 3 
60 StC! 5 
50 CuSe 3 
50 CuSeCi 3 
50 Cu Tr 
50 Cu Tr 
50 CUC! I 
50 Cu Tr 
50 Cu Tr 
50 Se 2 
50 CuCi 2 
50 CUC! Tr 
50 CUC! Tr 

40 CuSc 2 
50 CuSe ·1 
GO CuC! I 
15 ,\e 2 



TABLE 3 
(Contd.) 

>-..: 
Q r: 
:2 . 

..: ..: 
-l 

~ t'l ... 
0 ~ 

::'l f-o 

AllEr· 
19 1417 
26 1125 
29 1158 

Sppt. 

5 1120 
7 1140 
7 1346 
R 0927 
8 1302 
8 1350 

10 1335 

10 1504 
I I 1317 
13 1255 
14 II 41 
15 I I 06 
21 13·12 
22 0917 
22 1120 
22 1252 
30 1136 

O('t. 

2 1138 
9 O!lH 

I I IHB 
14 0920 
2·1 1126 
24 H24 
26 1151 
20 H04 
27 08·12 
27 0956 
27 1138 
27 1400 

~ 
18 1416 
24 1136 
27 I 1.15 
27 HH 
28 1350 
20 1034 

Ilpc. 

7 09·10 
7 1136 
8 1000 
8 1151 

20 1010 
29 1156 
30 1002 
30 II ·16 

OJ 
u 
z 
..: 
f-o 
CJl 
~ 

Q 
~ 

-N 
!=:~ 
~ 

1J 
N 

47' B 
42'1 
42'5 

45-7 
45'9 
50'7 
55'8 
·17' 9 
51·5 
50'8 
60'3 
GZ·2 
·19' 4 
·18' 5 
:')0·0 
55-4 
GI • 8 
~12· t 
52' 7 
54'9 

55'6 
64' 9 
58-9 

69'0 
64'0 
70' 8 
64'3 
69'6 
77'3 
G9'9 
64'9 
69-7 

77' I 
72- G 

73' I 
78· 7 
77'2 
7fi' 7 

HO'6 
7·1' 7 
79'1 
74-7 
7B'6 
75' 2 
79'5 
75- 2 

- J2 -
D IHECT SaLAH IIAD IATION AT NOHMAL INCIDENCE~; 

INSTANTANEOUS VALUES (mW/em2) 1971 

IIADIATION CLOUD 

I '" § 
~ ~ CJl 
B - OJ CJl 
~ 8 ~ '" ~ ~ ~ -CJl '" ~ co '" is: ~ 

CJl '-' '-' ~ 
..: -l 

~ 0: := 0: 0: 5 ~ f-o 0: ~ 3 ~ OJ '" 5 is CJl e: 0 ~ '" 0: Gl d 8 '" .., 0. CJl ~ 0 
~ -l 0: ~ ..: ~ ::'l ..: U 0: >- 0: 0. :- > f-o ..: 

xlO- 1 xlO- 1 xlO- 1 xlO- 1 
. 

°c mb. mb. Km Oktll 

• 
I' 51 660 452 540 363 1017 19' 9 15'1 15 Ae 2 
l' 35 912 565 696 439 1003 16· B 12' 3 40 CuSe 11 
1'37 794 54R 676 420 1013 16'0 13'8 50 CuSe 3 • 

I' 47 882 549 677 422 1024 21' 0 17· R 50 CuAeCi 1 
1'47 698 469 567 370 1022 22-0 17' 4 20 CuSeCi 2 
I • 6 I 725 484 592 381 1020 23'5 16· 9 20 CuCi I 
1'80 597 414 540 327 1016 18' 5 14'9 20 FeCiCs 7 
I' 51 665 452 542 365 1015 22'2 16- 5 15 FeCi 2 
1'63 699 465 562 372 1015 22' 6 I (j. I 15 FeCi 1 
1'59 901 558 690 ·129 1007 19' 0 t U· 2 25 CuFe 3 
~'O3 847 539 G61 418 1007 19' 0 13'8 55 Cu I 
2' I 7 897 552 687 427 1015 17· 5 15'7 50 CuSe 2 
1'57 760 492 000 385 1025 19'8 15'B 30 CuCi 3 
I-55 713 ·186 574 385 1026 18'7 13'9 15 CuCi 3 
l' 60 705 484 574 386 1028 :W- 0 14·6 15 Fe Tr 
I' 80 B3B 526 G50 410 1023 IB·O 15'0 40 CuCi 2 
2-1 G 75·1 407 G02 382 1022 16' 7 15'7 40 CuSe I 
1·66 723 452 553 375 1021 17' 8 16· 4 40 Cu 2 
1'68 805 515 632 399 1021 17'B 16· 4 40 CuAe 2 
I' 7B 837 524 643 399 1024 18'6 17' 5 15 FsFe 5 

I' 79 733 477 583 365 1016 20' 7 12- 5 35 SeCi 5 I 
2' 39 800 . 517 637 394 10lB 15'0 13'9 40 CuFe 1 
1- 95 643 430 53M 334 1010 15'4 13'9 30 CuCi 3 
2'84 667 515 612 395 1025 9'5 9' I 50 Ci 2 
2'33 812 527 639 394 1024 13'2 10'9 40 CuFeCi 2+ 
3'09 680 457 556 343 1024 13'7 10'9 40 CuFe 3 
2- 36 588 420 496 327 1028 16· 4 t 2- 4 16 FeCi 3 
2' 93 441 330 387 259 1027 17· 0 12- 5 14 FeCi 2 
4' 63 510 377 441 293 1027 12' 8 10-2 40 CuFe 1 
2-97 653 456 554 349 1027 14' 0 11' 6 40 CuFe I 
2 .. 11 736 195 595 384 1027 15'0 11' 3 40 Cure I • 
2-94 610 435 506 344 1026 15'0 JI'6 40 CuFe I 

4'47 689 492 5B3 373 1007 6· 6 7' 9 35 FeSe I 
3'42 740 508 608 378 1025 8'5 B'7 30 SeCi 2 I 3'44 694 473 566 362 1003 7'0 7'8 30 CuCb 4 I 5- 0 .. 1 625 457 532 344 1001 7'5 6'7 30 CuCb 4 I 
4'4B 636 453 532 343 1002 4·9 7'1 20 Cb 6 I 
3' 99 555 3RO 454 291 903 9' 2 9'4 20 CuFeSe 3 

I 

I 
6- 22 459 388 441 299 1039 0'7 6'1 30 Ci 2 
3'92 601 481 565 374 1040 5' I 7' 7 40 Ci 2 
5'43 568 437 501 340 1042 0'0 6'0 30 SeCi Tr 
3' 92 664 487 570 372 1041 4'3 7· 6 30 SeCi Tr , 
5-14 602 458 525 354 1030 3'7 5'9 30 CuSe I I 

4' 01 682 ·192 5701 382 1030 5'4 0-2 30 CuSe I I 
5'59 552 425 480 326 1035 3'1 5-2 30 Se 4 
4'02 652 480 564 372 1034 4'7 5-2 30 Se 4 



TAIlLF 4. 

Month Jan. Fph. Mar. 

-
Day 1 :Fd 600 1 FoG'!, 

2 2~Fo 202 776 
3 3:')(") 32G 3';1 
-1 8h 2G2 392 
~ 201 80 1-- 1073 
6 36 f..... 196 931 
7 193 11'4 701'1 
8 82 306 1107 
9 32 'f-.- 2!l2 1'65 

10 161 'iii 6 753 
1 1 69 ~R7 R89 
1 ~ 37'; 170 3!\0 
13 299 52:') f. 6b 
14 318 246 1027 
l'i 2132 42·1 955 
16 294 5~3 1052 
17 187 47!i 29'i 
II' 242 IR7 197 i-
19 2·18 2·16 98fi 
20 9f'. .,.... !\R6 1441' 
21 174 861 1636 
22 109 6·16 1081 
23 200 470 529 
:n 107 'i46 462 
2'i 101 4~4 578 
26 II R 732 349 
27 18'i 3!)!) 616 
2R 461 624 239 'I-
2!l ~67 1134 
30 694 I G06 
31 41<6 860 

Tatnl 73 ()!) I I 6" I 23999 

Att'an 2~7· 6 ·117- 2 774' 2 

'- .-

• 
DA ILY TOTALS OF GLOIlAL SOLAR HAD IATIOX 2 (J/cm ) 

Apr. May June July Aug. 

429 237:1 1·190 t 4 25 2002 
339 X 214s 1644 913 , / 944 

1170 1013 2427 1501 1479 
1273 1163 2617 2:;84 1856 
1438 811 2784 2922 2229 
142'i 1 'i 11 882 2917 1404 
1 71 I' 1411 1804 2636 1006 
1778 933 1110 1456 439/ 
1445 1152 1463 3044 454 
1022 1933 2186 2941 1278 
191 I 20.)..1 2331 2190 1402 
1719 2·120 236-1 3005 1054 
1633 I 0-1 'i 13·16 2991 809 
1949 5131 1746 2377 552 

499 \ 2183 1886 2638 2·117 
1687 1902 2427 3000 2172 

997 1620 25-14 2960 951 
710 2172 483 X. 2825 2042 

1218 222~ 835 2048 2129 
812 976 1910 1181 1392 
1172 2048 1091 794 1549 

165·1 2751 . 1 !\72 1296 719 
23!\2 2498 1740. 1123 !\~2 ./ 
2086 1634 584 ;( 1305 Ii 21i 
1084 1795 1452 2287 1357 
1331 1169 2326 2066 14!)0 
24~4 1 R72 1259 1826 720 

971 21 !\9 1 'i90 1190 626 
24RO 599~ 1154 1817 1812 
IR49 2~21 1129 677 J 1114 

1827 1221 835 

4315~ !')2G57 50176 63206 39~73 

143~'5 169R·6 1672- !\ 2038- 9 1276- 5 

Sept_ Oct_ 

1465 _781 
236 . 1040 
423 964 
834 313 

1877 224 
998 261/ 

1725 280 
1665 468 

613 851 
1118 428 
1484 831 
876 410 

1548 381 
1589 1028 
1576 679 
1234 598 
424 554 

1336 124./ 
1080 592 
1255 457 
1313 153 
1427 461 
4'i2 101/ 
920 893 
936 315 
976 841 

1132 852 
486 236 
267 766 
RI5 728 

341 

32100 16951 

1070- 0 546- R 

Nov. 

442 
280 
326 
308 
353 
472 
136 
295 
403 
116 
370 
225 
282 
509 
124 
109 
239 
307 
347 
65/ 

247 
280 
241 
·159 
110 I 
188 
336 
359 
202 
226 

8356 

269·~ 

1971 • 

Dec. 

136 
277 
173 
180 
158 
224 
379 
310 
110 
89/ 
58/ 
74/ 

114 
234 
183 
55/ 
81 
74 

247 
74 
98 __ . 
66 
93 

110 
102 
115 
329 
247 
3-12 
311 
197 

5240 

109-0 

w 
w 



~ 

TARLF ~ D\ILY TOTH .. " OF DIFFuse SOLAn R!\[)IATIO:-; (J/cm-) 1971 . . , , . 

Month Jan. Feb. Mar. Apr. May June July AUb_ Sept. Oct. Nov. Dec. 

Day I 18~ ~·12 185 421 91:! 1343 1410 1007 640 530 408 132 
2 198 196 634 336 949 121 I 936 816 233 558 245 183 
3 143 2% 34~ 680 905 I I 0:\ IIRS 994 420 473 297 172 
4 84 253 377 645 984 1014 b06 1061 800 312 280 175 
5 157 79 449 946 757 736 655 710 4:!1 223 260 157 
6 34 194 473 60R 984 722 546 929 753 259 284 156 
7 156 181 487 S34 984 1316 1024 S67 499 267 106 125 
R 80 268 490 682 1'89 1061 1194 436 676 463 224 159 
9 31 247 642 596 S8R 1190 606 445 531 437 257 110 

10 154 361 710 552 I I 00 1319 520 92Ft 533 403 103 88 
11 65 321 687 709 1022 1094 900 933 661 394 309 58 
12 161 167 349 652 847 I I 20 499 853 702 373 197 74 
13 141 3M 452 R56 960 1154 498 773 550 339 228 109 
14 193 242 524 644 513 . 

867 1303 538 513 325 192 170 
I ~ 221 317 514 492 1043 t!102 827 445 495 368 118 153 
16 245 357 573 867 1153 1538 1140 568 721 508 105 54 
17 178 347 294 872 1339 1410 521 870 420 433 229 79 
If> 186 IS7 195 695 953 481 676 762 501 I :!4 199 72 
19 160 245 583 I II 7 137S 830 1557 702 770 393 284 172 
20 97 330 582 728 969 1406 1096 1078 656 400 64 74 
21 155 362 631 815 I I 73 101 I 774 941 538 153 175 98 
22 91' 446 857 1031 744 1479 1096 702 398 355 227 64 
23 181 462 514 611 912 1529 1024 549 429 101 219 93 
24 105 479 454 646 1157 584 II 75 816 723 231 219 100 
25 94 401 575 737 1353 1229 1025 1043 652 312 109 98 
26 II~ 393 345 968 911 1254 1 I 98 864 549 337 185 III 
27 174 338 585 791 1202 1142 1249 678 555 260 198 176 
28 235 434 236 944 1482 1374 1118 604 482 212 211 146 
29 159 536 686 597 1131' 1291 610 267 275 150 104 
30 151 543 95:! 941 1129 675 906 577 292 184 135 
31 237 722 1244 1126 740 324 167 

Total 4573 8509 15546 22313 31272 34290 29653 2·1188 16665 10431 6266 3764 

Mean 147' [, 303' 9 ~Ol·fi 743· 8 1008· " I 143·0 956·5 780'3 555· 5 336'6 208·9 121·4 

• • 



• 
TAnu: 6. 

-
1I0Lll 0 1 2 3 -1 ~ 6 7 
I.. A. T to to to to to to to to 

1 2 3 ·1 ~ 6 7 R 
-

Day I -1-1 -/-> 1 -10 -6 -·1 -4 -4 
2 -2 0 -1 -1 -1 -I -1 -2 
3 -24 -13 -9 -20 -22 -5 -5 -5 
4 -17 -6 -14 -21 -16 -12 -22 -23 
5 -I 0 0 0 0 I 0 0 
6 -6 -5 -4 -I 0 0 0 0 
7 -1 -8 -5 -I' -7 -5 -18 -1~ 

8 -2 -3 -1 -5 -9 -3 0 0 
9 -1 -7 -2 -2 0 0 0 0 

10 -3 -I 0 -2 -I -2 -10 -10 
11 -26 -21 -20 -25 -27 -28 -27 -27 
12 -25 -21 -25 -26 -25 -23 -20 -17 
13 -21 -8 -6 -2 -3 -4 -3 -5 
14 -13 -3 -3 -5 -17 -20 -17 -25 
15 -·1 -3 -3 -3 -5 -6 -5 -9 
16 0 0 -4 -12 '>. 

--;) -20 -22 -2·1 
17 ., -I -2 -6 -I -I -2 -2 --
16 -12 -12 -14 -6 -4 -2 -I 0 
19 -21 -18 -19 -10 -6 -5 -5 -10 
20 -20 -16 -1~ -19 -17 -21 -14 -14 
21 -1 -2 -2 -2 -5 -5 -17 -16 
22 -12 -15 -23 -2~ -2~ -15 -19 -15 
23 -4 -5 -5 -10 -23 -20 -24 -20 
2-1 -21 -16 -21 -17 -13 -20 -15 -13 
25 -11 -15 -22 -20 -22 -19 -15 -9 
26 -2~ -12 -20 -15 -16 -19 -19 -12 
27 -5 -3 -6 -10 -11 -13 -14 -12 
2/i -5 -10 -10 -6 -2 -2 -10 -5 
29 -5 -6 -13 -17 -6 -5 -10 -6 

• 30 -21 -20 -19 -12 -5 -5 -18 -18 
31 -!l -9 -G -9 -7 -15 -3 -15 

• Total -3-10 -267 -Z!'l3 -327 -327 -299 -3·10 -333 
-- - ------

Mf'all HI· 0 -R- (; -9·~-IO·~)-10·!,", -9' (;-11' 0-10' 7 

RAIlIATIO:'l BAI.\NCE - MEAN 1I0LllLY VALUES 

l' 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 1 1 12 13 11 15 16 

-1 10 16 31 38 31 17 -3 
0 3 15 21 II' 6 6 -2 

-6 -3 20 29 24 13 -5 -21 
-3 0 2 2 9 8 2 -5 

0 5 11 10 30 2·1 5 0 
I 2 4 5 6 6 5 2 

-9 5 16 13 II' 21 12 -4 
I 9 14 I I 9 6 3 I 
I 2 4 3 4 5 3 I 
1 7 I 1 13 12 5 -9 -19 

-20 -2 3 4 4 4 5 -2 
-16 -I 15 27 23 0 5 -20 

-4 5 II 14 35 19 1 -12 
-15 -10 6 '>'> 34 26 -2 -10 ~-

-3 7 12 24 16 16 10 2 
-10 -2 6 13 If, 13 0 -13 

0 5 7 10 12 15 f, 0 
1 3 12 21 28 3·1 8 -8 

-4 -3 8 26 13 19 6 -8 
-3 5 6 8 1 I 6 3 3 
-8 17 18 10 5 4 8 -1 
-7 4 7 10 7 -1 5 2 
-7 0 16 17 18 10 0 0 

0 6 8 8 9 10 6 0 
0 7 4 6 10 9 7 2 

-3 3 4 10 14 10 5 -2 
0 4 13 23 10 18 9 -12 
1 11 20 39 37 36 25 -15 
0 19 32 40 40 12 1 I -13 

-6 19 37 44 42 37 17 -9 
-5 -I 43 73 35 11 3 0 

-127 136 403 587 589 438 179 -166 

2 (J/cm ) 

16 17 
to to 
17 l/i 

-1 -8 
-3 -3 

-24 -27 
-5 -7 

0 -4 
0 0 

-II -8 
0 0 
0 0 

-:!·1 -25 
-II -15 
-25 -25 
-11 -3 
-19 -20 
-6 -6 

-18 -20 
-20 -24 
-15 -11 
-7 -5 
-1 -6 
-5 -10 

0... -I 
-13 -16 
-I -2 
-2 -10 

-11 -13 
-12 -5 
-23 -21 
-13 -24 
-23 -11 
-20 -22 

-327 -354 

• 

JANUARY, 1971. 

18 19 20 21 22 23 Total 
to to to to to to for 
19 20 21 22 23 2-1 Day 

-5 -1 -9 -5 -6 -2 49 
-2 -4 -4 -9 -17 -15 I 

-26 -26 -21 -24 -25 -24 -249 
-2 -I 0 0 0 0 -131 
-3 -8 -15 -10 -9 -15 21 

0 0 0 0 0 -I 14 
-14 -9 -4 -2 -I -7 -51 
-2 0 -2 -8 -5 -5 9 

0 0 0 0 0 0 8 
-27 -28 -26 -28 -29 -27 -222 
-13 -16 -17 -11 -15 -22 -325 
-24 -24 -23 -24 -15 -16 -325 
-3 -5 -4 -5 -19 -17 -50 

-25 -26 -26 -25 -16 -9 -216 
-9 -5 -1 -4 -2 0 1 I 

-13 -8 -14 -12 -5 -5 -177 
-16 -24 -22 -18 -25 -12 -121 
-19 -24 -17 -19 -15 -18 -90 
-3 -3 -6 -2 -I' -2·1 -95 
-7 -16 -7 -4 -2 -2 -1 -12 

-15 -10 -13 -12 -13 -1~ -90 
-4 -8 -9 -5 -4 -3 -151 

-14 -9 -5 -12 -15 -13 -15·1 
-3 -4 -3 -3 -5 -9 -119 

-16 -20 -25 -15 -13 -13 -205 
-15 -15 -9 -16 -17 -15 -20b 
-13 -21 -18 -19 -20 -13 -130 
-20 -11 -10 -13 -19 -20 -33 
-25 -10 -6 -15 -13 -11 -17 
-28 -29 -29 -29 -25 -13 -124 
-23 -27 -28 -29 -30 -20 -122 --

-389 -392 -373 -37H -38R -371i -3-1 f3fi 
- - ------

--1·1 4'4 13' 0 18·9 19'0 14'1 5'8 -5'4-10'5-11'4-12'5-12'6-12'0-12'2-12'5-12'2 -1 II' 8 



~ 

T'1lI r' 6 (Contd ) , , , RADIATIO:-; D\L\:-;CE , MEA~ HOlmLY VALUES (J/cm~) FEflRUARY 1971 - I . 
HOLl! 0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
L.A.T. to to to to to to to to to to to to to to to to to to to to to to to to for 

I 2 3 4 -5 6 7 8 9 10 I I 12 13 14 15 16 17 18 19 20 21 22 23 24 Day 

Day 1 -30 -30 -29 -~9 -30 -30 -29 -27 -14 16 32 44 41 28 I -10 -2~ -25 -:!5 -25 -24 -23 -22 -21 -283 
2 -22 -13 -5 -9 -6 -3 -3 -1 5 12 14 15 18 21 14 1 -I -2 -1 -1 -I 0 0 0 32 
3 0 0 -1 -2 0 0 -5 0 8 18 35 40 37 25 14 3 0 -1 -2 -I -1 -1 -2 -2 162 
4 -2 -2 -3 -3 -2 -2 -2 -1 4 11 20 27 24 20 12 -6 -21 -21 -21 -21 -20 -14 -10 -16 -49 
5 -19 -20 -20 -23 -19 -22 -3 -4 4 5 4 6 4 4 7 3 -1 -2 -2 -2 -1 -2 -2 -2 -107 
6 -3 -3 -3 -2 -3 -2 -2 -I 1 7 15 18 17 13 10 3 -2 -4 -4 -5 -4 -4 -3 -3 36 
7 -2 -2 -3 -3 -2 -3 -2 -1 7 15 14 15 14 10 6 1 -1 -3 -4 -3 -2 -4 -3 -2 42 
8 -2 -2 -2 -2 -3 -3 -2 -1 2 9 17 53 35 29 19 4 0 -I -I -1 0 0 I 0 149 
9 0 0 -2 -5 -7 -7 -5 0 9 11 20 35 21 18 10 4 0 -I -1 -1 -I -I 1 0 98 

10 0 0 -3 -4 -4 -5 -10 -10 I . 42 ,24 52 46 26 15 5 -10 -13 -18 -21 -15 -21 -22 -23 32 
11 -23 -23 -21 -22 -21 -22 -22 -17 4 32 51 74 35 20 15 5 -12 -14 -6 -5 -5 -4 -3 -2 14 
12 0 0 0 -1 -1 -2 -2 0 6 17 15 17 23 15 12 5 0 -9 -5 -5 -10 -12 -13 -19 31 
13 -23 -20 -18 -18 -17 -15 -17 -13 0 17 55 37 55 40 19 5 -6 -16 -14 -13 -18 -15 -15 -10 -20 
14 -11 -6 -13 -8 -5 -9 -9 -3 8 16 15 18 25 15 17 3 -2 -9 -12 -23 -20 -13 -10 -10 -46 
15 -19 -11 -6 -9 -7 -II -10 -4 -3 2 1 5 8 14 30 10 -10 -3 0 -4 -10 -9 -14 -19 -79 
16 -12 -18 -19 -20 -19 -11 -20 -11 0 20 44 63 35 20 25 7 -3 -5 -2 -3 -3 -1 0 0 67 
17 0 -2 -4 -3 -7 -5 -3 0 5 12 35 61 58 34 19 11 -5 -14 -17 -16 -21 -20 -15 -16 87 
18 -11 -7 -14 -11 -10 -16 -13 -1 3 8 13 17 14 18 11 5 0 0 0 0 -1 -2 -1 0 2 
19 0 0 0 0 0 0 0 2 10 20 18 27 31 18 15 8 0 -5 -3 -1 -1 0 0 0 139 
20 -2 -20 -16 -22 -24 -23 -22 -10 5 28 40 40 50 29 36 17 -5 -22 -21 -20 -15 -24 -24 -14 -39 
21 -19 -11 -19 -18 -14 -13 -13 -9 16 26 68 45 54 48 37 15 -15 -25 -24 -23 -22 -24 -23 -22 15 
22 -23 -23 -22 -22 -25 -26 -27 -2 19 32 54 65 36 26 24 7 -11 -16 -10 -6 -5 -5 -5 -5 30 

• 23 -3 -4 -5 -6 -7 -10 -14 -8 11 22 35 45 52 38 20 6 0 -3 -5 -5 -5 -5 -4 -3 142 
24 -2 -2 -7 -5 -5 -5 -4 2 11 23 28 28 46 43 35 35 -10 -24 -24 -9 -3 -2 -2 -2 145 
25 -2 -2 -4 -5 -10 -22 -:25 -15 -11 18 52 34 24 30 28 13 1 -5 -11 -14 -20 -16 -18 -20 0 
26 -19 -20 -5 -4 -1 0 0 3 11 28 54 62 76 66 27 10 0 -4 -10 -9 -6 -8 -3 -4 244 
27 -1 0 0 0 0 0 0 3 8 22 40 44 19 19 25 10 3 -8 -2 -3 -8 -6 -7 -II 147 
28 -4 -5 -10 -14 -13 -11 -4 1 17 28 64 76 32 28 25 4 -1 -7 -6 -4 -3 -5 -4 -2 182 

Total -254 -246 -254 -270 -262 -278 -268 -128 147 517 877 1063 930 715 528 184 -134 -262 -251 -244 -245 -241 -223 -228 1173 

Mean -9-1 -8-8 -9-1 -9-6 -9-4 -9-9 -9-6 -4-6 5-3 18- 5 31- 3 38-0 33-2 25-5 18-9 6-6 -4-8 -9-4 _goO -8-7 -S-7 -8-6 -8-0 -8-1 41-9 

• • 



• ., 
T\nI f (; (Contd ) R\DIATIO~ IJAIANCE MEA~ HOL1lLY V\WES (J/cm-) MARCIl 1971 , .. , , - . - , 

I 

IIGt:n 0 I :! 3 ·1 • 6 7 8 !l 10 11 1~ 13 14 15 16 17 18 19 20 21 22 23 I Total .' 
L.A.T. to to to to to to to to to to to to to to to to to to to to to to to to for 

I ~ :1 4 ~ (; 7 !< 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Day 

()HY I -2 -:1 -:1 -2 -2 -1 0 0 2 6 9 15 31 25 10 8 5 -5 -·1 -10 -20 -20 -20 -22 -3 
2 -24 -27 -lG -16 -II -12 -12 0 22 35 56 66 60 59 44 14 2 -5 -9 -9 -8 -10 -9 -5 185 
3 -3 -4 -4 -4 -3 -4 -2 3 15 17 16 23 30 39 36 15 5 -1 -1 -2 -2 -3 -2 -2 162 
4 -2 -3 -3 -3 -2 -3 -2 0 5 9 11 24 43 40 35 18 -5 -22 -20 -15 -23 -25 -25 -22 10 
5 -21 -25 -24 -24 -23 -22 -20 -8 25 36 66 79 1i0 75 53 13 4 -3 -2 -2 -1 -2 -3 -5 246 
6 -5 -6 -10 -20 -23 -10 -8 2 8 40 80 89 99 85 11 8 0 -8 -14 -25 -25 -25 -24 -25 194 
7 -24 -22 -19 -23 -21 -16 -14 0 13 24 65 58 46 25 19 15 2 -5 -5 -5 -5 -15 -23 -24 46 
8 -23 -22 -22 -17 -10 -3 -2 5 21 43 88 91 90 71 42 18 0 -16 -21 -24 -25 -23 -10 -13 238 
9 -23 -25 -24 -23 -23 -1 -I 6 25 31 60 93 86 71 21i 10 3 -20 -21 -20 -17 -12 -8 -12 183 

10 -20 -17 -14 -6 -3 -I -3 5 20 3G 42 44 66 55 -10 20 5 -6 -9 -13 -22 -13 -13 -6 187 
11 -5 -5 -3 -5 -5 -6 -3 7 19 4·1 57 69 96 55 41l 22 9 -5 -8 -6 -11 -11 -10 -9 334 
12 -5 -4 -5 -5 -5 -fi -4 -1 4 8 16 18 45 36 22 14 1 -1 -2 -2 -1 -1 -I -4 118 

• 13 -3 -2 -3 -2 -3 -3 -2 3 8 15 29 20 25 30 55 ~O 0 -23 -20 -22 -15 -9 -17 -20 61 

• 14 -14 -19 -15 -10 -13 -21 -21 3 35 70 56 63 49 63 53 24 17 -11 -15 -18 -12 -20 -23 -21 200 
15 -21 -11 -·1 -8 -20 -9 -10 -3 13 40 65 84 68 8~ 37 21l 14 -4 -14 -9 -11 -15 -10 -8 274 
16 -G -6 -9 -13 -12 -11 -12 12 31 55 52 75 9·1 67 71 20 0 -7 -23 -19 -15 -12 -16 -10 306 
17 -16 -22 -23 -21 -17 -11 -5 4 8 8 19 38 29 18 16 10 3 -I -1 -I -I -I -I 0 32 
18 -I -I -2 -3 -2 -2 1 4 9 9 15 20 34 12 I 0 2 -I -2 -4 -4 -3 -3 -3 76 
19 -5 -14 -17 -13 -II -11 -10 -4 ~3 61 46 68 99 97 59 45 2 -3 -10 -8 -11 -20 -13 -13 337 
20 -19 -21 -22 -21 -15 -23 -18 -9 31 70 66 126 124 108 83 45 I I -19 -31 -32 -31 -30 -30 -30 313 
21 -28 -28 -27 -25 -23 -24 -15 24 70 67 106 105 116 100 75 4G 16 -17 -2-1 -23 -23 -23 -23 -23 423 
22 -23 -19 -17 -20 -19 -13 -3 23 34 53 50 73 101 10·1 46 35 17 1 -1 -2 -3 -4 -3 0 410 
23 0 -1 -1 -5 -4 -2 0 2 5 16 31 48 33 66 68 18 10 1 -4 -3 -2 -2 -2 -2 270 
2·1 -3 -9 -13 -5 -4 -I 2 5 8 15 20 20 40 4 42 43 18 0 -8 -19 -14 -21 -17 -24 79 
25 -10 -5 -15 -16 -15 -15 -3 10 30 51 52 45 24 30 20 15 4 -1 0 -3 -5 -3 -3 -11 176 
26 -9 -10 -5 -5 -4 -4 0 6 16 23 42 22 37 25 16 9 5 2 -1 -1 -3 -2 -1 -3 155 
27 -2 0 0 0 0 0 1 12 17 30 35 50 47 70 47 21 7 0 -3 -3 :'4 -4 -4 -5 312 
28 -4 --\ -4 -3 -4 -4 1 14 19 17 15 15 16 15 11 8 6 1 -2 -2 -2 -5 -5 -9 90 
29 -6 -10 -15 -24 -25 -24 -16 21 59 58 133 32 33 32 46 23 0 -5 -12 -13 -18 -24 -20 -23 202 
30 -25 -24 -22 -23 -23 -22 -7 18 55 89 106 100 85 117 95 72 35 0 -12 -10 -4 -3 -3 -4 590 
31 -4 -4 -2 -I -1 -4 -~ I I 16 14 42 66 85 65 70 53 16 5 -4 -14 -9 -4 -,I -10 377 

Total -35fi -373 -36:1 -3G(j -3,19 -2RH -190 175 666 111 0 1546 1739 1913 1741 1299 710 216 -179 -303 -339 -347 -365 -346 -368 6583 
, - -- ----
Jolt'an -11' :.-I~· 0-11·7-11' h-ll' 3 -9- ::1 -6- 1 5·6 21·5 35'8 ·19' 9 56'1 61' 7 '56' 2 41'9 22'9 7'0 -5'8 -9'8-10'9-11'2-11·8-11'2-11'9 :!t 2- 4 



Till, . (r t<1 ) R\DI\TIO~ n\I\~CE APRIl 1971 ,\ ti on , , , 4. - .. . .• c " 

HOUR 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 Total 
L_A_T to to to to to to to to to to to to to to to to to to to to to to to to for 

1 2 3 4 -5 6 7 8 9 10 11 12 13 1-1 15 16 17 16 19 20 21 22 23 24 Day 

IJay I -9 -7 -5 -5 -6 -3 0 !l 15 28 39 50 3f' 23 27 14 9 3 -2 -I -2 -5 -3 -4 202 
2 -4 -3 -5 -3 -3 -5 0 11 25 30 18 IE> 22 24 9 4 3 0 -5 -7 -8 -6 -5 -6 104 
3 -5 -4 -5 -4 -5 -5 -1 15 29 56 118 118 89 107 41 16 7 -2 -5 -7 -7 -8 -8 -7 523 
4 -6 -6 -6 -6 -7 -5 -3 15 41 87 122 140 85 58 35 11 8 -2 -15 -11 -13 -19 -23 -20 460 
5 -15 -18 -II -19 -21 -13 5 15 27 85 86 101 81 126 95 39 44 -3 -5 -11 -20 -20 -16 -17 515 
6 -23 -23 -21 -23 -20 -15 3 35 69 100 53 58 42 108 22 74 39 -1 -23 -25 -23 -26 -24 -23 333 
7 -23 -22 -22 -23 -23 -20 0 28 70 60 109 139 115 114 94 65 27 -6 -23 -25 -24 -23 -23 -23 541 
8 -24 -25 -24 -24 -24 -19 2 31 63 92 120 134 131 103 90 65 16 -7 -15 -18 -22 -23 -24 -22 576 
9 -23 -24 -23 -24 -25 -22 1 35 71 103 124 138 114 47 35 16 14 1 -16 -25 -24 -22 -23 -23 425 

10 -24 -22 -23 -25 -25 -21 0 32 67 97 1.24 134 128 115 90 56 23 -5 -19 -22 -20 -21 -21 -22 596 
11 -23 -23 -22 -22 -22 -19 11 44 75 99 108 127 125 100 88 60 26 1 -14 -18 -13 -12 -14 -10 652 
12 -10 -11 -9 -10 -15 -10 3 11 24 37 83 133 114 136 104 66 32 -3 -25 -29 -28 -28 -29 -27 511 
13 -26 -23 -22 -23 -22 -16 -2 25 59 87 107 108 84 104 89 44 12 -2 -12 -16 -21 -20 -20 -21 473 
14 -20 -19 -20 -20 -19 -14 5 38 67 99 118 128 133 118 94 56 28 1 -10 -19 -19 -16 -15 -16 678 
15 -16 -15 -12 -II -15 -2 7 15 18 22 30 35 31 28 25 19 8 5 -2 -2 -3 -2 -2 -2 159 
16 -4 -4 -5 -4 -9 -12 6 12 39 55 120 133 133 135 94 80 24 0 -16 -23 -16 -15 -15 -16 690 
17 -23 -22 -20 -20 -21 -14 2.~ 38 26 67 82 72 76 47 42 26 12 3 -2 -4 -4 -4 -4 -4 374 
18 -3 -4 -4 -4 -4 -2 2 13 18 31 40 36 41 58 62 39 28 6 -3 -4 -9 -6 -8 -5 318 
19 -5 -5 -6 -6 -7 -3 12 20 33 56 80 95 98 71 50 35 42 26 -14 -21 -15 -15 -15 -13 493 
20 -8 -7 -7 -7 -9 -3 5 13 23 45 98 95 81 49 39 21 7 3 1 -2 -9 -II -11 -12 39·1 
21 -12 -14 -19 -13 -14 -8 13 21 33 51 56 50 49 39 54 58 25 5 -3 -2 -2 -1 -1 -1 364 
22 0 0 -I -1 -2 -1 2 10 35 33 114 132 138 171 117 66 60 11 -8 -14 -16 -20 -23 -19 781 
23 -19 -24 -26 -26 -20 -16 35 63 94 129 160 170 160 156 125 91 44 25 -16 -26 -18 -21 -27 -19 99·1 
24 -18 -23 -26 -14 -16 -14 26 45 86 123 148 173 172 157 132 19 28 13 -19 -24 -26 -25 -25 -20 872 
25 -7 -4 -3 -4 -3 0 _ 3 5 8 26 30 37 65 105 91 97 64 21 -14 -27 -29 -28 -28 -28 379 
26 -26 -25 -24 -24 -15 0 12 18 42 122 118 64 73 54 48 44 30 11 -8 -19 -19 -23 -27 -28 398 
27 -26 -24 -25 -26 -22 -10 21 59 93 124 125 182 178 163 129 95 68 18 -8 -23 -18 -17 -24 -19 1013 
28 -16 -14 -15 -14 -8 0 15 33 52 58 35 41 52 39 29 36 38 14 -10 -10 -18 -22 -24 -24 269 
29 -15 -8 -14 -10 -6 0 28 51 109 147 152 170 149 146 110 68 43 5 -8 -8 -10 -10 -14 -8 1067 
30 -4 -4 -3 -1 -3 -1 4 34 85 60 85 75 110 134 106 91 50 10 -14 -24 -23 -22 -22 -21 702 

Total -437 -427 -428 -416 -411 -273 240 793 1496 2211 2802 3086 2907 2835 2166 1475 859 151 -333 -467 -479 -491 -518 -482 15859 

&tean -14-6-14-2-14-3-13-8-13-7 -9-1 8-0 2G-4 49-9 73- 7 93-4102-9 96-9 95-0 72-2 49-2 28-6 5-0-11-1-15-6-16-0-16-4-17-3-16-1 528-6 
~.- ~-~- - .. I-- .-



TAR! F: n (Conto ) , . RAD IATIO~ IlALANCE - MEA~ I!OL'llLY VALUES 

I I 3 1 5 6 7 9 10 I I I:.! 13 14 1I0L~l U 1 2 b 

. L. A. T. to to to to to to to to to to to to to to to 

I :' :J ·1 5 6 7 & 9 10 II 12 13 14 15 

!lay I -:! 1 -19 -19 -20 -17 0 2~ 59 93 125 112 17R 143 130 110 

2 -20 -21 -20 -17 -12 4 2·1 60 100 In 150 9·1 120 130 117 

3 -17 -7 -3 -6 -8 3 21 23 53 83 125 82 55 38 39 

1 -3 -4 -I -I 0 1 17 14 17 31 27 152 53 70 56 

5 ~--~, -26 -16 -26 -14 -2 13 22 36 50 58 43 37 28 18 

6 -19 -26 -16 -20 -16 -4 5 26 15 57 126 162 137 67 60 

7 -3 -3 -3 -3 -1 2 9 17 42 51 46 69 153 135 112 

8 -I -I -I -1 -I 5 14 48 69 50 95 50 56 45 47 

9 -17 -8 -7 -4 -I 3 7 10 14' 17 3·1 48 68 122 105 

10 -3 -·1 -·1 -2 -10 -2 20 44 74 96 147 114 109 102 95 

11 -7 -6 -7 -5 -3 6 13 37 45 114 116 64 124 160 136 

12 -18 -14 -11 -8 -7 13 39 75 103 136 110 116 164 121 120 

13 -15 -15 -15 -12 -7 4 5 20 27 55 63 92 113 103 74 

14 0 0 0 0 0 5 11 8 11 17 22 43 54 75 46 
1 ~ -11 -18 -19 -17 -f. -5 18 60 79 1 Ifi 142 98 147 130 143 

16 -22 -16 -18 -9 -5 -1 29 45 60 120 72 97 110 140 117 

17 0 -1 -4 -4 -5 3 45 77 6·1 66 91 108 122 71 97 

18 -6 -1 -8 -6 -1 8 25 41 42 92 116 107 173 175 150 

19 -20 -19 -18 -15 -6 12 36 70 63 9·1 133 160 112 142 109 

20 -17 -16 -6 -4 -1 5 7 13 29 55 65 54 85 57 51 

21 -6 -11 -17 -12 -4 8 25 50 68 112 169 183 184 165 106 

22 -1 -1 -8 -8 -20 7 52 71 93 135 152 139 176 157 132 
23 -17 -24 -15 -13 -19 -9 40 45 91 142 132 174 167 120 104 
24 -1 0 0 0 0 0 9 67 81 76 79 69 85 79 96 
25 -9 -7 -6 -5 -4 9 17 34 42 84 114 128 90 104 119 
26 -2 -2 -2 -1 -1 2 13 25 67 112 118 61 73 34 35 
27 -11 -13 -8 -12 -6 16 39 70 62 76 102 108 105 107 97 
28 -13 -12 -12 -15 -2 14 40 39 82 94 99 84 137 153 140 
29 -3 -3 -3 -3 -2 4 24 22 38 28 25 28 27 32 21 
30 -10 -17 -4 -3 -2 10 38 48 56 65 176 188 178 158 141 
31 -8 -10 -7 -5 -2 8 19 37 47 60 65 87 115 158 99 

Total -:l2R -328 -::!7H -257 -11<5 129 699 1277 1783 2561 30R1 3162 3·172 3308 2892 
--- .. .-. - --_.- - -------- - '---' -

Mf'an -10- 6-1 0- (J -9-0 -b'3 -6'0 4·2 22·5 41·2 57·5 82·6 99'4102'6112'0106·7 93'3 
-'.-.-

2 
(J/cm ) 

15 16 
to to 
16 17 

72 29 
47 48 
15 15 
62 38 
43 36 
57 47 
87 26 
39 22 
82 54 

103 46 
97 71 

100 57 
29 32 
29 5 

106 66 
100 66 
107 69 
114 71 

76 50 
57 29 
68 46 

105 72 
1t5 63 

75 36 
96 32 
24 14 
74 28 
98 56 
30 29 

115 77 
90 73 

2314 140[) 

74·6 45-3 

17 18 
to to 
1& 19 

10 -4 
20 -17 

7 1 
30 1 
17 -2 

8 3 
11 4 
10 9 
27 7 
14 14 
20 -8 
21 -3 
18 0 

3 0 
20 -8 
38 -6 
20 4 
33 -1 
31 13 
18 7 
22 9 
34 3 
37 7 
22 6 

3 -2 
14 9 
23 12 
38 2 
15 5 
39 8 
27 6 

650 79 

21-0 2'5 

• 

~~\Y 1971 I . 

19 20 21 22 23 
to to to to to 
20 21 22 23 2~ 

-19 -21 -22 -21 -19 
-25 -22 -21 -25 -24 

0 0 0 0 -2 
-2 -4 -1 -1 -21 

-15 -11 -10 -10 -10 
-5 -4 -2 -4 -4 

0 -1 -1 -2 -3 
2 0 -I -3 -12 

-13 -3 -1 -1 -2 
-9 -12 -19 -18 -16 

-19 -24 -21 -21 -21 
-15 -19 -15 -16 -16 

-4 -3 -5 -4 -1 
0 0 0 0 -5 

-22 -26 -20 -18 -25 
-6 -16 -14 -12 -3 
-9 -11 -13 -10 -5 

-21 -16 -17 -20 -16 
-15 -22 -20 -19 -19 

-1 -13 -21 -21 -10 
1 1 0 -1 0 

-21 -22 -25 -13 -13 
-2 -3 0 0 0 
-2 -6 -8 -11 -17 
-4 -5 -6 -10 -6 

0 -2 -12 -14 -13 
-9 -12 -12 -19 -23 

-12 -15 -12 -·1 -3 
I -3 -2 -2 -3 

-2 -10 -19 -17 -17 
-7 -16 -22 -19 -15 

-25!i -321 -342 -336 -3~6 
------

-8'2-10-4-11-0-10-8-11-2 --' -=--

. 
Total 

for 
Day 

884 
817 
517 
531 
232 
650 
747 
540 
541 
879 
861 

1035 
554 
324 
93·1 
866 
922 

1029 
928 
4 ~'> 

1166 
11 9G 
1135 

735 
808 
552 
79·1 
976 
305 

1196 
780 

23856 
-- -
769- 5 

w 

'" 



, ' , • T\BIE r. (,ante! ) 

IIOLll 0 I 2 3 4 5 6 
L.A.T. to to to to to to to 

1 2 3 4 -5 6 7 

Da:-.' 1 -9 -~ -:. -12 -9 2 34 
2 -7 -10 -15 -14 -3 ~ 15 
3 -20 -21 -21 -21 -13 6 48 
4 -12 -13 -10 -4 0 16 26 
5 -to -13 -I' -5 0 19 40 
6 -12 -5 -5 -9 -9 5 17 
7 -If, -12 -3 -3 0 5 I I 
8 -14 -II -6 -10 -16 5 14 
9 -5 -4 -3 -3 -3 0 I I 

10 -15 -7 -I' -6 -5 0 4 
I I -10 -I~ -17 -8 -13 -2 27 
12 -17 -23 -25 -25 -If> 15 51 
13 -14 -14 -R -3 -3 7 9 
14 -If' -1 ~ -13 -17 -2 28 14 
15 -7 -I' -7 -6 -10 14 26 
16 -8 -6 -8 -7 -3 16 34 
17 -II -7 -12 -II -2 30 36 
18 -1 -I -I 0 I 3 5 
19 -I -I -3 0 6 12 20 
20 -4 -3 -16 -14 -I 8 13 
21 -3 -3 -2 -2 0 7 I I 
22 -3 -3 -3 -3 -I 8 17 
23 -7 -9 -6 -3 I 8 23 
24 -I -2 -2 -3 2 5 15 
25 0 0 0 -3 3 10 .47 
26 -II -10 -16 -10 -3 16 33 
27 -II -9 -17 -9 -3 I I 40 
28 -17 -19 -14 -6 2 13 50 
29 -12 -10 -6 -6 -5 5 16 
30 0 0 0 0 0 5 25 

. 
Total -284 -259 -21>0 -223 -107 282 732 

Mean -9·5 -fl·6 -fl- 7 -7· 4 -3·6 9·4 24·4 

~ , , , - .; . ,. H\UI\TIO:-': []\L,u';CE lU'\N 1I00llLY V,\lliFS (J/cm-) 

7 8 9 10 II 12 13 14 15 16 
to to to to to to to to to to 
I' 9 10 1 I 12 13 14 15 16 17 

!'"')6 56 fi9 f'0 70 107 121 1\01 30 3:' 
35 f>~ 85 146 116 84 105 12f. 40 27 
61 94 79 120 190 173 160 132 105 45 
69 98 121 123 t 62 162 157 132 104 67 
72 103 132 154 168 167 152 136 60 76 
28 76 141 25 5 4 24 21 32 17 
11 24 45 116 130 91 167 127 80 74 
5~ 56 83 7& 63 47 28 35 33 32 
23 50 75 70 64 147 100 101 3,\ 24 
18 77 80 L 70 138 162 83 131 80 76 
32 77 97 49 130 186 176 129 120 69 
63 80 115 84 122 I I 4 167 124 113 65 
23 3Fi 35 59 50 62 72 131 72 80 
17 11 25 26 23 109 178 157 123 91 
40 88 115 122 110 103 120 101 110 51 
84 102 121 166 168 138 108 137 111 80 
79 119 134 131 IH 147 166 137 95 68 
10 17 25 29 26 37 58 46 31 I I 
40 49 95 61 52 43 37 37 14 12 
22 48 55 79 134 153 157 146 107 84 
I I 18 28 53 95 46 60 63 73 82 
33 46 75 90 132 128 103 96 43 23 
44 53 78 121 130 134 77 68 67 61 
43 36 40 44 24 21 25 26 16 19 
57 70 75 135 130 6R 40 62 26 18 
57 77 70 175 169 120 155 130 111 60 
41 49 55 56 40 70 63 66 27 43 
56 69 60 105 115 77 94 107 90 40 
46 51 75 114 58 83 91 66 28 28 
38 60 62 71 72 84 72 46 45 48 

1264 1877 2345 2852 3000 3087 3116 2932 2020 1503 

42· I 62-6 78· 2 95·1100·0102·9103·9 97· 7 67·3 50·1 

17 If> 19 20 
to to to to 
If> 19 20 21 

I 1 1 -4 -5 
18 3 -3 -7 
22 7 -9 -10 
26 I -12 -15 
38 6 -19 -25 

7 5 -13 -11 
45 14 -3 -5 
19 5 -2 -7 
35 1 -13 -19 
40 9 -14 -15 
57 6 -15 -22 
48 10 -2 -5 
31 8 -2 -5 
41 21 0 -26 
28 12 -2 -7 
30 9 -3 -7 
26 7 -5 -7 
II 8 5 -2 
17 8 2 0 
40 5 -7 -17 
38 10 -I -3 
14 12 -3 -7 
44 15 2 -2 
17 5 3 0 
54 20 5 -7 
36 12 -2 -I I 
45 9 -6 -8 
29 15 -4 -6 
38 10 2 0 
30 8 3 -7 

935 262 -122 -26R 

31·2 8·7 -.j·1 -8·9 

• 

, 
I JlJ]I;E 1 !l71 

21 22 23 
to to to 
22 23 24 

-5 -5 -7 
-17 -15 -17 
-14 -15 -14 
-16 -18 -18 
-22 -19 -19 
-5 -11 -19 

-10 -13 -16 
-12 -6 -5 
-17 -26 -22 
-12 -19 -19 
-29 -29 -27 
-5 -7 -II 
-7 -6 -11 

-27 -22 -12 
-4 -6 -8 

-15 -10 -7 
-5 -3 -2 
-3 -3 -2 

0 -I -5 
-5 -7 -6 
-6 -3 -3 
-5 -5 -7 
-2 0 0 

0 0 0 
-5 -4 -5 

-16 -14 -10 
-7 -16 -10 
-5 -7 -3 

0 0 0 
-8 -4 -4 

-284 -294 -289 

-9- 5 -9·8 -9· 6 

. 
Total 
for 
Day 

717 
784 

1084 
1146 
I I 77 
308 
857 
464 
620 
968 
968 

1033 
604 
712 
975 

1230 
1224 

310 
494 
971 
569 
780 
897 
333 
796 

II 18 
519 
84 I 
672 
646 

23817 

793·9 

... 
o 



TAOJ F 13 (Contd ) " " 

1I0l~1 0 I 2 3 4 ~ 6 
L.,\_T_ to to to to to to to 

I 2 3 "1 5 fi 7 
f--

Ila~· I -3 -2 -I 0 0 ,. 2~ 

2 -3 -:1 -6 -11 -I 23 42 
3 -I -I 0 0 0 8 15 
4 -8 -6 -5 -2 -I 6 29 
:; -15 -16 -15 -17 -R 19 58 
6 -16 -15 -13 -12 -I 24 52 
7 -17 -10 -8 -5 3 20 49 
8 -18 -13 -5 -3 1 3 5 
9 -25 -15 -22 -24 -18 10 47 

10 -13 -;) -5 -"1 ,. 2b !)f; 

I I -I -I -I -I 2 8 18 
12 -20 -23 -25 -25 -18 12 47 
13 -25 -25 -25 -23 -18 7 41 
14 -23 -23 -20 -21 -17 b 46 
15 -7 -10 -1·1 -14 -9 I 1 44 
Iii -15 -20 -22 -22 -17 H 51 
17 -21 -21 -19 -14 -3 113 39 
18 -Ill -12 -15 -15 -8 7 38 
19 -14 -12 -12 -9 0 8 28 
20 -:~ -~ -5 -3 -2 10 30 
21 -8 -9 -9 -7 -8 7 18 
22 -I -1 -2 -2 -3 6 27 
23 -8 -6 -3 -4 -4 10 29 
24 -II -II -5 -8 -10 0 18 
25 -I I -11 -11 -16 -7 10 40 
26 -7 -16 -14 -II -6 14 26 
27 -3 -3 -2 -2 0 8 20 .. 28 -13 -1~ -14 -6 0 5 7 
29 -3 -5 -7 -7 -9 0 14 
30 -9 -8 -4 -13 -9 5 28 
:11 -(.1 -~1 -18 -10 -9 0 2:1 

Total -310 -31·1 -:1:'7 -311 -175 312 1012 
-- -- -- -------

MC'nll -1 I - :1-1 1 - I -1 0 - 5 -I 0 - 0 -5-0 10- 1 32-6 

RADIATIO:-l UAl.\NCE - MEAN 1I0URLY VALUES 

7 I< 9 10 11 12 13 14 
to to to to to to to to 

h 9 10 11 12 13 H 15 

40 58 813 83 --' , -~ ,~ 90 74 
71 47 37 48 !)8 53 41 53 
20 52 41 63 200 175 96 75 
55 50 105 165 183 184 166 141 

119 80 1~3 167 178 176 165 141 
85 118 146 168 178 176 165 137 

2 
(J/cm ) 

15 16 
to to 
16 17 

78 55 
34 22 
58 50 

112 77 
109 80 
112 78 

7f' (112)(140)(161 )(168)(135)(151 )(129) 109 76 
10 22 32 71 118 171 128 60 62 34 
85 1 I 9 144 164 177 179 168 143 114 7f! 
hi 111' 147 1139 t 70 I bO 1138 147 115 84 
29 43 5G 93 167 HO 164 141 116 58 
85 118 146 167 176 177 166 146 115 76 
78 116 143 155 159 159 148 129 100 70 
70 118 137 128 155 146 120 103 69 41 
77 105 133 156 153 164 165 169 96 30 
73 11-1 177 172 220 14~ 168 137 107 70 
76 106 128 148 162 162 149 128 101 67 
58 92 123 147 155 157 146 125 98 64 
78 hi 140 141 130 118 86 87 65 46 
39 37 53 33 4G 40 90 79 55 38 
28 31 45 55 31 44 44 37 31 15 
38 79 101 68 150 69 40 52 62 25 
28 53 49 48 90 60 60 58 56 43 
37 56 41 64 75 121 139 79 35 43 
50 127 193 209 212 223 160 168 34 35 
33 120 ... 130 147 156 176 136 61 81 50 
47 76 100 161 126 84 94 100 100 26 
27 14 46 116 118 110 110 87 93 34 
43 90 143 156 94 136 120 113 82 70 
35 44 35 33 33 30 31 " 26 20 33 
42 77 50 124 87 72 53 47 52 56 

1718 2473 3200 3800 421 I 4074 3727 3172 2·171 1674 

55- ·1 79-bI03-2122-613~obI3104120-2102-3 79- 7 54-0 

• • 

JULy 1971 I 

17 18 19 20 21 22 23 Total 
to to to to to to to for 
II< 19 20 21 22 23 2-1 Day 

32 15 1 -6 -3 -3 -3 770 
11 6 0 0 0 -2 0 520 
35 6 -10 -12 -13 -12 -11 834 
43 9 -16 -22 -20 -19 -15 1211 
39 I -II -16 -13 -12 -16 1346 
45 16 2 -10 -9 -15 -14 1397 
37 8 -10 -16 -14 -3 -14 1279 
42 24 I -21 -26 -28 -25 645 
36 3 -19 -20 -20 -17 -11 1276 
56 20 I -2 -I -I -1 153-1 
50 10 -13 -20 -20 -18 -13 1047 
38 1 -18 -24 -25 -24 -24 124·1 
32 0 -21 -23 -22 -23 -23 1109 
20 3 -9 -10 -10 -12 -5 1014 
15 9 0 -9 -15 -17 -18 1214 
31 -4 -22 -24 -23 -22 -21 1267 
29 -4 -22 -23 -22 -17 -16 I I 29 
Z5 -5 -22 -21 -20 -19 -17 1063 
20 7 -3 -5 -5 -5 -5 965 
35 16 -3 -14 -8 -8 -8 540 
19 6 1 0 0 0 -I 370 
10 6 0 -3 -2 -5 -12 7"~ --45 7 -16 -20 -9 -6 -10 550 
24 7 -8 -10 -7 -6 -9 654 
17 7 -6 -12 -18 -17 -13 1363 
47 0 -11 -12 -5 -5 -8 1062 
18 8 -19 -22 -22 -19 -13 913 
26 8 0 -I -~ -2 -I 741 
17 11 -6 -7 -13 -12 -6 10 J.1 
16 6 -2 -8 -11 -8 -15 21<1< 

31 8 -10 -9 -5 -4 -2 ()20 

941 215 -271 -402 -386 -361 -350 2972"1 
-----

30 04 6-9 -807-13-0-1205-11 06-11-3 95b- b 



TARLE 6 (Contd.) 

HOUR 0 1 2 3 4 5 6 
L.A.T. to to to to to to to 

1 2 3 4 "5 6 7 

!Jay 1 -3 -2 -3 -4 -2 14 34 
2 -9 -5 -6 -8 -5 7 28 
3 -3 -4 -4 -13 -13 9 18 
.4 -15 -8 0 0 0 3 22 
5 -21 -9 -9 -12 -9 10 40 
6 -5 -3 -5 -1 -1 2 11 
7 -4 -16 -20 -18 -16 -2 28 
8 -2 0 0 -1 0 1 4 
9 0 -1 -4 -4 -1 5 12 

10 -10 -4 -5 -2 -7 -3 12 
11 -10 -12 -7 -5 -3 -1 33 
12 -1 -1 0 0 -1 2 15 
13 -3 -3 -4 -4 -2 5 8 
14 -5 -2 -2 0 0 1 2 
15 -5 -16 -23 -23 -22 -4 26 
16 -21 -21 -20 -21 -20 -6 25 
17 -10 -15 -15 -11 -6 0 12 
18 -19 -21 -10 -9 -11 -10 19 
19 -20 -24 -23 -21 -16 -8 12 
20 -17 -18 -20 -21 -21 -12 17 
21 -17 -15 -10 -9 -18 -8 23 
22 0 0 0 0 0 2 10 
23 -12 -3 0 0 0 1 5 
24 -2 -1 -1 -2 -1 1 7 
25 -4 -6 -1 -12 -1 1 t3 
26 -2 0 0 -1 -2 I 5 
27 -3 -7 -8 -4 -10 -1 16 
28 0 0 0 0 0 3 11 
29 0 0 -1 -1 -2 -3 2 
30 -4 -4 -5 -2 -I -6 5 
31 -1 -5 -7 -4 -4 0 11 

Total -228 -226 -213 -213 -195 4 486 

Mean -7'4 -7· 3 -6'9 -6'9 -6'3 0'1 15' 7 

RADIATION BA1Al'CE - MEAN I!OL'llLY VALUES 

7 8 9 10 11 12 13 14 
to to to to to to to to 

8 9 10 11 12 13 14 15 

74 97 76 113 90 160 188 100 
47 60 80 78 71 47 32 25 
26 47 61 80 110 49 80 142 
27 60 91 106 76 160 154 140 
73 42 146 85 140 182 161 138 
22 60 95 134 95 60 133 137 
55 68 69 38 42 62 67 47 
10 14 20 32 44 44 38 30 
19 30 63 51 28 16 14 11 
57 64 38 60 161 53 83 77 
38 64 101 135 178 112 59 50 
36 62 45 (94)(138) 91 59 32 
38 30 54 95 61 69 57 44 

5 27 38 20 31 55 72 34 
62 100 133 158 170 172 160 136 
57 105 130 92 140 164 155 125 
35 55 44 19 62 66 50 51 
50 87 116 85 151 160 124 98 
25 85 117 146 125 164 139 123 
26 39 68 85 87 106 78 73 
61 107 80 100 82 100 108 65 
25 39 27 48 44 41 51 63 

9 21 27 48 54 58 36 40 
24 37 46 61 48 40 63 48 
25 35 70 98 126 113 117 65 
14 46 68 117 164 90 107 92 
46 38 68 59 34 32 34 37 
17 26 31 54 65 47 38 60 
23 48 96 120 160 160 147 108 
19 32 60 66 63 112 7! 112 
19 45 59 96 70 57 50 37 

1066 1670 2217 2575 2933 2862 2725 2340 

34'4 53'9 7!' 5 83'1 94'6 92'3 87' 9 75'5 

2 
(J/cm ) 

15 16 
to to 
16 17 

62 40 
27 14 

122 40 
115 54 
109 70 

31 40 
36 32 
25 11 

6 9 
62 33 
27 17 
28 12 
14 16 
26 17 

105 60 
66 33 
40 24 
83 35 
97 66 

112 57 
93 22 
60 17 
18 10 
42 28 
45 28 
54 38 
28 24 
24 13 
80 45 
38 23 
58 16 

1733 944 

55·9 30'5 

17 18 
to to 
18 19 

46 6 
10 3 
24 8 
20 19 
10 0 
36 0 
19 14 

7 3 
5 0 

20 0 

6 1 
6 3 
8 2 

11 2 
20 -11 
11 -9 
16 -2 
25 -5 
13 -15 
14 -10 
10 10 

6 4 
10 2 
12 -3 

8 1 
27 -2 
15 2 

6 2 
14 -8 
11 -4 

4 0 

452 13 

14·6 0'4 

AUGUST! 1971. 

19 20 21 22 23 Total 
to to to to to for 
20 21 . 22 23 24 Day 

-17 -18 -20 -15 -13 1003 
-2 -5 -5 -5 -4 475 
-6 -6 -2 0 -6 759 
-4 -16 -14 -19 -19 952 

0 -2 -2 -3 -5 1134 
-8 -11 -6 -17 -10 789 

0 -1 -4 -3 -1 492 
0 0 0 0 0 280 
0 -2 0 -6 -16 235 

-5 -8 -9 -9 -7 651 
-2 -2 -1 -1 0 779 

-14 -17 -5 -5 -3 578 
-5 -6 -4 -3 -4 466 

-12 -18 -4 -9 -5 284 
-24 -23 -22 -23 -21 1065 
-14 -19 -22 -14 -6 930 
-7 -9 -10 -8 -8 393 

-17 -13 -13 -19 -19 667 
-21 -20 -16 -19 -15 894 
-20 -14 -17 -18 -15 559 

-1 -1 -1 0 0 781 
-1 0 0 0 -3 433 
-1 -1 -1 -1 -2 318 
-7 -4 -7 -4 -5 420 

0 -3 -3 0 -2 713 
-8 -18 -12 -16 -13 749 
-3 -11 0 0 0 386 

0 0 0 0 0 397 
-8 -7 -3 -3 -4 963 
-4 -2 -3 -4 -2 571 

0 0 0 -2 -6 493 

-211 -257 -208 -226 -214 19829 

-6·8 -8'3 -6'7 -7'3 -6'9 639'6 

• • 



TAR! F. 6 (Contd ) .. . 
1I0Uil 0 1 2 3 4 ~ 6 
L.A.T. to to to to to to to 

1 2 3 4.. :; 6 7 

Day 1 -9 -25 -15 -24 -15 0 9 
2 -1 -2 0 0 0 0 2 
3 0 -3 -3 -5 -6 -1 0 
4 -2 -3 -4 -6 -4 -2 5 
5 -20 -16 -16 -21 -17 -18 2 
6 -10 -12 -14 -12 -14 -16 4 
7 -20 -20 -26 -24 -22 -20 2 
8 -22 -19 -18 -19 -19 -19 10 
9 -12 -9 -16 -10 -5 -4 6 

10 -10 -5 -5 -~ -10 -8 0 
11 -2 -I -1 -1 -2 -7 0 
12 -3 -2 -3 -5 -4 -4 8 
13 -3 -5 -17 -3 -4 -4 -8 
14 -20 -17 -15 -15 -19 -10 -6 
15 -19 -16 -17 -20 -18 -19 -8 
16 -19 -18 -19 -15 -15 -14 -2 
17 -16 -11 -14 -12 -9 -10 2 
18 -17 -15 -15 -7 -13 -2 3 
19 -9 -16 -12 -12 -6 -16 1 
20 -2 -4 -5 -2 -12 -8 3 
21 -15 -15 -13 -7 -10 -5 -3 
22 -10 -8 -10 -10 -11 -16 -11 
23 -10 -10 -5 -4 -3 -4 -2 
24 -5 -6 -2 -1 -2 -3 0 
25 -1 -1 -1 -1 -I -1 0 
26 -18 -25 -11 -17 -13 -5 -6 
27 -17 -24 -19 -18 -17 -13 -7 
28 -16 -16 -15 -18 -16 -6 4 
29 0 0 0 0 0 0 2 
30 -2 -2 -1 0 0 0 1 

Total -310 -326 -312 -294 -287 -2J5 11 
f--

p.fpan -10·;1-10·9-10·4 -9·S -9·6 -7·S 0·4 
~---- ~ 

RADIATIO!,; BAlANCE - MEA!'; IIOURLY VALUES 2 (J/cm ) 

7 A 9 10 11 12 13 14 15 16 
to to to to to to to to to to 

8 9 10 11 12 13 14 15 16 17 

28 80 114 137 150 148 108 64 32 20 
11 16 16 22 22 21 17 18 15 10 

8 14 31 32 30 25 29 25 15 6 
19 36 30 35 42 73 77 51 38 25 
26 62 99 129 132 140 135 94 64 31 
18 29 38 46 55 74 41 63 77 29 
34 44 98 131 129 130 118 95 68 42 
24 67 107 78 100 128 118 95 67 33 
21 47 59 80 40 22 32 13 15 9 
10 30 32 43 37 85 120 107 68 28 
16 71 70 88 139 138 130 97 73 15 
20 20 19 38 58 53 112 71 54 16 

8 44 102 121 121 124 111 85 39 20 
21 54 86 115 120 120 105 86 56 19 
20 54 81 103 117 117 103 76 46 13 
26 59 83 114 106 80 63 62 31 10 
16 23 30 45 49 37 11 6 4 2 
21 26 48 100 119 125 115 86 57 29 
23 39 53 82 90 148 65 59 30 23 
18 47 60 78 127 116 93 71 42 11 
25 27 44 63 100 120 106 82 54 20 
25 53 82 107 121 116 102 56 23 7 

7 15 21 25 30 30 36 38 42 17 
30 55 25 35 67 114 63 70 42 t5 

8 23 65 67 91 113 77 47 35 15 
10 19 36 32 82 110 90 87 52 18 

7 24 50 90 115 148 70 55 47 23 
22 28 40 62 25 23 42 35 11 4 

7 7 17 28 33 24 26 16 14 8 
4 18 28 70 110 150 68 27 17 7 

5JJ 11JI 1664 2196 2557 2852 2383 1837 1228 525 

17· 8 37·7 55·5 73·2 85·2 95· 1 79·4 61- 2 40· 9 17-5 

SEPTElIEr!!R, 1971 . 
17 18 19 20 21 22 23 Total 
to to to to to to to for 
18 19 20 21 22 23 24 Day 

6 -2 -2 -3 -2 -3 -2 794 
5 0 -1 0 -1 -3 -1 166 
5 0 -1 -1 -4 -2 -2 192 
9 -1 -5 -8 -15 -18 -20 352 
3 -12 -16 -14 -16 -17 -18 716 
2 -18 -24 -25 -25 -24 -23 259 
1 -19 -19 -25 -25 -22 -14 636 
8 -10 -18 -18 -15 -10 -16 632 
0 -2 -10 -6 -6 -3 -11 250 

-10 -20 -19 -10 -5 -2 -4 447 
10 -3 -4 -5 -4 -3 -2 812 

-15 -12 -11 -10 -7 -4 -4 385 
-11 -22 -21 -18 -14 -12 -20 613 
-10 -22 -20 -21 -22 -18 -18 549 
-10 -24 -20 -20 -19 -22 -21 477 

0 -9 -16 -12 -10 -3 -13 469 
1 -2 -8 -5 -5 -15 -15 104 

-12 -22 -15 -21 -19 -18 -10 543 
0 -2 -2 -2 -4 -4 -8 520 

-2 -5 -7 -13 -15 -19 -18 554 
2 -14 -14 -11 -7 -10 -2 517 

-5 -10 -9 -10 -11 -10 -14 547 
1 -5 -6 -8 -6 -2 -4 193 

-1 -6 -4 -5 -3 -2 -1 475 
1 0 -4 -1 -4 -11 -19 497 

-8 -21 -20 -21 -11 -18 -23 319 
-15 -19 -18 -18 -18 -18 -17 391 

0 0 0 0 0 0 0 209 
1 0 -1 -1 -1 -2 -2 176 
1 -2 -4 -7 -14 -8 -2 459 

-43 -284 -319 -J19 -J08 -303 -324 13253 

-1-4 -9-5-10·6-10-6-10-3-10·1-10·8 441 - 8 



T,\Hl F (l (rontd ) II,\lJIATIOS BAL,\"rF - MEA~ 1I0L'TlLY VALUES 

1I0Lll 0 1 2 3 4 ~ 6 7 Ii 9 10 11 12 13 14 

L.A.T. to to to to to to to to to to to to to to to 

1 2 3 -1 ~ 6 7 8 9 10 11 12 13 14 15 
--

Ilay 1 -3 -2 -2 -2 -2 -2 -1 6 13 22 43 106 100 80 42 

2 -20 -18 -16 -11 -H -17 -II 9 22 51 90 112 110 114 41'< 

3 -20 -20 -16 -14 -Ii 0 0 6 10 48 73 84 103 66 57 

4 -13 0 -13 -10 -8 -I -3 3 9 25 16 27 25 23 19 

5 0 0 0 0 0 0 1 13 17 17 20 16 21 2·t 15 

6 0 0 0 0 0 0 1 5 12 19 18 22 17 24 32 

7 0 0 0 -1 0 0 1 5 12 18 17 27 26 25 22 

8 -3 -3 -3 -2 -2 -2 -1 12 22 22 42 55 44 31 30 

9 -I 0 -I -1 -I -2 0 3 31 6-1 80 77 56 54 37 

10 -2 -4 -9 -2 -3 -4 0 5 22 36 52 31 48 37 19 

11 0 0 0 0 0 -1 -3 4 25 39 .68 78 84 60 56 

12 -18 -12 -10 -10 -9 -7 -6 2 20 44 52 24 26 23 7 

13 0 0 0 0 -2 -2 -2 I 7 20 49 52 28 30 13 

14 -23 -22 -23 -24 -24 -24 -22 -12 23 50 75 78 87 77 50 

15 -4 -3 -2 -I 0 0 0 2 11 19 27 40 80 78 52 

16 -13 -22 -14 -13 -16 -15 -22 -10 16 32 43 4S 43 40 24 

17 -2 -11 -17 -12 -11 -12 -16 -3 10 28 50 46 40 45 25 

18 -12 -17 -13 -12 -12 -20 -11 -9 5 6 7 9 12 11 8 

19 -2 -2 -3 -3 -5 -9 -18 -17 13 32 27 36 63 26 20 

20 -17 -12 -10 -10 -12 -11 -12 -10 20 42 39 49 30 25 18 

21 -7 -5 -2 0 0 -\ -2 2 6 7 9 16 20 20 10 

22 0 0 -3 -14 -19 -21 -21 -11 12 37 47 63 25 29 20 

23 0 0 -I -3 0 0 0 2 5 7 10 11 10 11 9 

24 0 0 -2 -5 -7 -2 -15 -14 5 33 63 75 SI 65 39 

25 -24 -23 -22 -22 -21 -19 -15 -11 5 19 27 23 20 32 21 

26 -IS -22 -23 -23 -23 -23 -_22 -20 S 37 62 69 69 55 37 
27 -25 -25 -26 -26 -26 -27 -27 -22 7 34 55 65 67 59 37 
2S -5 -3 -13 -9 -3 -9 -16 -14 -4 12 2S 20 16 6 5 
29 -18 -14 -20 -25 -22 -25 -23 -13 -5 30 53 72 61 54 35 
30 -3 -3 -3 -3 -5 -3 -12 -5 5 22 47 63 66 60 29 
31 -2·1 -19 -15 -\4 -12 -8 -20 -I 11 14 23 28 32 25 21 

Total -277 -262 -284 -272 -267 -267 -298 -92 375 886 1312 1522 1508 1329 857 

Mean -8·9 -8·!) -9·2 -8·1' -S·6 -S·(l -9·6 -3·0 12· I 28-6 42· 3 49·1 48·6 42· 9 27·6 

2 
(J/cm ) 

15 16 
to to 
16 17 

18 7 
20 2 
32 -6 
20 15 
10 3 
16 7 
12 4 
14 5 
24 4 

7 2 
19 2 

4 0 
12 0 
24 -5 
19 0 
16 0 

8 0 
4 2 

18 -I 
S I 
8 4 
8 3 
9 I 

22 -12 
15 -2 
19 -5 
14 -21 

3 2 
17 -11 
10 -15 
10 -2 

440 -16 

14-2 -0·5 

17 18 19 
to to to 
18 19 20 

-I -2 -5 
-2 -I -4 

-11 -16 -20 
2 0 0 
1 0 0 
1 0 0 

-2 -3 -3 
-2 -6 -4 

-13 -2 -6 
0 0 0 

-21 -16 -22 
-I -I -I 
-4 -4 -10 

-17 -10 -6 
-15 -20 -10 
-9 -5 -4 
-3 -2 -10 
-I -3 -8 

-19 -20 -15 
-3 -3 -6 
-1 -I -\ 

0 -2 -1 
-9 -22 -25 

-22 -23 -23 
-10 -15 -15 
-12 -15 -7 
-13 -3 -3 
-7 -12 -13 

-15 -13 -5 
-22 -22 -22 
-8 -5 -3 

-239 -252 -252 

-7·7 -8·1 -8·1 

20 21 
to to 
21 22 

-5 -6 
-3 -8 

-16 -19 
0 0 
0 0 
0 0 

-3 -5 
-2 -2 
-2 -2 

0 0 
-20 -20 

-1 0 
-13 -18 
-5 -4 

-15 -24 
-16 -9 
-12 -16 
-6 -5 

-14 -22 
-6 -6 
-I -I 
-1 0 

-23 -12 
-23 -22 
-4 -10 

-11 -17 
-4 -5 
-S -12 
-5 -7 

-24 -24 
-3 -10 

-2-16 -286 

-7·9 -9·2 

Ocro[JER. 1971. 

22 23 Total 
to to for 
23 24 Day 

-7 -II 386 
-10 -14 426 
-18 -19 292 

0 0 136 
0 0 158 
0 0 174 

-II -4 137 
-2 -2 241 
-2 -2 395 

0 0 235 
-20 -17 295 

0 0 126 
-23 -25 109 

-5 -5 233 
-14 -8 212 

-5 -6 83 
-20 -18 87 
-4 -3 -72 

-22 -14 49 
-4 -5 105 
-I -I 78 

0 0 151 
-12 -3 -35 
-22 -2·1 167 
-10 -S -69 
-24 -25 64 

-4 -20 61 
-18 -IS -72 
-10 -9 82 
-25 -23 88 

-6 -6 8 

-299 -290 4330 

-9·6 -9·4 139· 7 

.... .... 



TABU: 6 (Contd ) 
RADIATIO!ll BAlANCE - MEAN HOLTILY VALUES 

HOUR 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 L.A. T. to to to to to to to to to to to to to to to 1 2 3 4- 5 6 7 8 9 10 11 12 13 14 15 

Day 1 -6 -2 -2 -1 0 -1 -4 -6 19 27 32 43 36 41 17 2 -I -2 -6 -9 -9 -5 -2 0 3 6 11 24 42 34 20 3 0 0 -1 -1 -4 -2 -7 -9 -6 5 27 36 35 25 14 4 -4 -2 -2 -I -4 -2 -4 -5 7 25 33 43 32 14 7 5 -4 -1 -12 -16 -13 -14 -7 -10 4 7 13 16 38 24 30 6 -12 -14 -13 -9 -11 -10 -7 -15 -6 20 45 39 52 20 1 7 -4 -4 -2 -1 0 0 0 0 1 6 12 20 15 11 7 8 -7 -8 -11 -6 -7 -16 -15 -17 2 6 22 17 12 21 23 9 -14 -17 -12 -4 -10 -15 -16 -17 -3 16 25 47 39 36 16 10 -11 -5 -5 -18 -16 -11 -5 -4 7 3 2 8 11 11 6 11 -2 -2 -2 -4 -6 -5 -2 -1 5 17 25 37 38 27 9 12 -1 -I -1 -1 -I -I -1 0 6 11 16 16 16 32 19 13 -5 -6 -II -12 -6 -13 -17 -12 0 12 34 34 25 14 5 14 -17 -22 -3 -5 -9 -4 -5 -14 -9 14 36 43 38 31 16 15 -2 -2 -2 -2 -2 -2 -2 -2 2 4 10 10 10 10 8 16 -2 -1 -1 -1 -1 -1 -1 -I 2 6 11 12 15 10 8 17 -2 -1 -1 0 0 -2 -3 -9 2 10 18 26 33 19 10 18 0 0 0 -I 0 0 -I -1 4 5 15 19 36 34 17 19 -15 -13 -15 -23 -30 -25 -16 -14 -5 11 18 22 22 21 6 20 -5 -4 -4 -3 -2 -2 -2 -1 2 7 10 9 9 7 6 21 0 -1 -2 -2 -3 -3 -3 -3 -3 8 7 13 29 22 4 22 -20 -19 -9 -13 -13 -13 -15 -17 -5 4 22 32 22 29 18 23 -4 -4 -9 -9 -5 -6 -3 -3 0 11 32 28 20 17 10 24 -25 -25 -25 -24 -21 -20 -22 -20 -11 16 25 43 40 25 6 25 -1 -1 0 0 0 0 0 0 3 11 16 11 12 9 8 26 0 -3 -2 -3 -2 -1 -1 -1 2 7 13 23 25 17 6 27 -1 -3 -5 -2 -3 -4 -14 -14 -6 6 20 12 32 20 8 28 -15 -15 -14 -18 -25 -12 -6 -11 -12 15 22 36 39 17 1 29 -12 -12 -11 -5 -6 -3 -1 0 1 8 15 20 8 0 3 30 -14 -16 -15 -12 -13 -9 -13 -10 -10 3 17 29 17 17 2 
Total -206 -206 -198 -206 -222 -202 -195 -217 -4 307 604 768 798 615 311 
Alean -6· 9 -G·g -6'6 -6'9 -7'4 -6'7 -6'5 

2 
(J/cm ) 

15 16 
to to 
16 17 

7 -4 
8 0 
6 -2 
3 0 
1 -13 

-3 -15 
1 -1 
3 -7 

-6 -7 
1 -2 
1 -19 
6 -5 
0 -6 

-11 -8 
5 -2 
4 0 
4 -1 

-19 -17 
-10 -15 

2 0 
-9 -13 
-2 -7 

0 -5 
-12 -22 

4 1 
0 -4 

-10 -10 
-11 -9 
-4 -13 
-3 -6 

17 
to 
18 

-9 
0 

-2 
-4 

-12 
-17 
-15 
-13 
-5 
-3 

-20 
-6 
-4 
-9 
-2 

0 
0 

-13 
-13 

0 
-14 
-4 
-8 

-22 
0 

-3 
-16 
-19 
-14 
-6 

18 19 
to to 
19 20 

-3 -3 
0 0 

-2 -4 
-4 -1 

-13 -15 
-22 -22 
-19 -19 
-8 -9 

-10 -6 
-2 -2 

-19 -18 
-I 0 
-4 -4 
-7 -3 
-2 -3 
-I -3 

0 0 
-10 -10 
-13 -12 

0 0 
-17 -23 
-4 -4 

-12 -9 
-21 -13 

0 0 
-4 -6 

-20 -15 
-20 -17 
-11 -15 
-8 -14 

NOVE!.nJER 1 "J 71 I . 
20 21 22 23 Total 
to to to to for 
21 22 23 24 Day 

0 -1 -2 -1 177 
0 0 0 0 114 

-6 -5 -3 -3 91 
-1 0 0 0 130 

-14 -12 -13 -11 -47 
-18 -17 -6 -1 -41 
-12 -11 -14 -11 -40 
-10 -19 -27 -22 -96 
-13 -12 -6 -6 0 
-3 -2 -2 -3 -45 

-17 -4 0 -I 37 
-I 0 -5 -4 93 
-4 -4 -4 -13 -I 
-2 -2 -2 -2 44 
-4 -4 -2 -1 23 
-2 -2 -2 -2 47 

0 0 0 0 103 
-5 -5 -16 -14 18 

-15 -8 -6 -5 -153 
0 0 0 0 29 

-18 -20 -15 -17 -83 
-4 -4 -5 -4 -35 
-4 -5 -8 -10 14 
-2 -1 -1 -1 -133 

0 0 0 0 73 
-11 -10 -4 -2 36 
-15 -23 -26 -23 -112 
-18 -10 -19 -19 -140 
-14 -15 -20 -9 -110 
-18 -20 -16 -22 -140 

-44 -212 -253 -257 -250 -231 -216 -224 -207 -147 
-7' 2 -0' 1 10'2 20' 1 25' 6 26· 6 20'5 10' 4 -1'5 -7'1 -8'4 -8'6 -8'3 -7'7 -7'2 -7'5 -6'9 -4'9 



TAB! F 6 (C'ontd ) H'\DIATIO~ IHLA!\CF - MEAN 1I0LTILY VALUES , 

110m 0 1 2 3 4 5 6 7 8 9 10 1 I 12 13 14 

LA.T. to to to to to to to to to to to to to to to 
1 2 3 4 5 6 7 8 9 10 1 I 12 13 14 15 

Day I -24 -18 -16 -15 -13 -12 -20 -5 -4 10 18 15 11 6 6 

2 -8 -10 -II -7 -6 -7 -& -9 -14 4 26 15 27 23 5 

3 -19 -17 -8 -2 -2 -3 -I -I I 10 16 30 19 14 11 

4 -3 -2 0 0 0 0 0 -1 2 7 16 17 18 18 8 

5 -3 -4 -9 -18 -9 -8 -4 -4 -3 7 13 16 15 10 4 

6 -3 -4 -16 -15 -5 -4 -13 -6 -I 8 8 3 18 1 -9 

7 -19 -20 -20 -21 -20 -20 -20 -19 -18 -2 20 27 27 15 -I 
8 -20 -16 -4 -18 -12 -18 -20 -18 -14 3 23 27 28 17 6 

9 0 -1 -I -I -1 -I -1 -1 -I 7 10 12 11 10 5 

10 -3 -3 -3 -3 -2 -2 -2 -3 -2 3 10 9 9 6 1 
11 -2 -2 -2 -2 -2 -2 -2 -2 -I 1 3 6 5 5 3 

12 -4 -5 -4 -3 -2 -3 -3 -3 -2 2 3 6 7 6 4 

13 0 0 -1 -7 -15 -11 -10 -15 -8 3 14 14 9 7 5 

14 0 -1 -5 -6 -6 0 0 0 1 3 8 16 35 30 8 

15 -17 -23 -20 -13 -17 -21 -13 -22 -8 -8 3 14 18 8 12 
16 0 -2 -4 -2 -3 -2 -I -3 1 6 7 8 6 8 6 

17 -1 -I -2 -2 -2 -6 -6 -18 -6 2 4 5 9 13 " ~ 
18 -12 -7 -2 -2 -3 -4 -1 -2 0 1 5 8 11 9 5 

19 0 -3 -4 -9 -16 -14 -16 -21 -22 0 27 25 11 12 3 

20 -3 -2 0 0 1 I I 1 2 5 8 9 10 9 6 

21 -2 -5 -3 -4 -5 -5 -6 -5 -3 0 8 8 9 5 0 
22 -4 -3 -5 -3 -4 -4 -4 -4 -2 -1 5 6 8 6 3 
23 -19 -21 -21 -13 -9 -16 -6 -13 0 5 8 9 12 10 5 
24 -1 -2 -2 -2 -2 -2 -2 -3 0 5 7 8 12 20 6 
25 -8 -5 -8 -5 -3 -2 -2 -3 -2 5 15 12 10 8 7 
26 -2 -2 -4 -5 -11 -13 -12 -12 -3 3 8 19 20 6 2 
27 -13 -19 -20 -13 -12 -11 -9 -11 -8 1 19 29 26 17 -2 
28 -22 -24 -23 -19 -23 -23 -22 -11 -21 -7 16 8 13 10 -9 
29 -17 -27 -25 -27 -28 -27 -27 -28 -24 -10 14 11 6 8 -9 
30 -28 -26 -25 -22 -21 -22 -22 -20 -22 -7 -6 11 26 9 1 
31 -26 -23 -22 -14 -15 -3 -2 -2 -5 0 14 17 10 3 0 

Total -283 -298 -290 -273 -268 -265 -254 -264 -187 66 350 420 456 329 94 

Mean -9'1 -9'6 -9' 4 -8'8 -8'6 -8'5 -8'2 -8'5 -6'0 2-1 11' 3 13'5 14'7 10·6 3'0 

2 
(J/cm ) 

15 16 
to to 
16 17 

3 0 
-2 -19 

2 0 
0 -4 

-1 -3 
-11 -20 
-17 -23 

0 -1 
-1 -2 
-1 -3 
-I -2 
-3 -4 

3 I 
-10 -26 
-2 -I 

2 1 
0 -I 

-5 -13 
-10 -11 

2 0 
-3 -4 

1 -7 
0 -2 
2 -2 
1 -2 

-3 -2 
-9 -2 

-10 -22 
-18 -16 
-18 -8 
-3 -5 

-1 t 2 -203 

-3,6 -6· 5 

17 
to 
18 

-3 
-18 

0 
-4 
-4 

-22 
-23 

-1 
-2 
-2 
-2 
-5 

0 
-25 

0 
0 
0 

-2 
-19 

0 
-3 

-20 
-3 
-1 
-1 
-2 
-5 

-26 
-27 
-18 
-2 

-240 

-7' 7 

18 19 20 
to to to 
19 20 21 

-4 -5 -10 
-19 -19 -21 

0 -4 -7 
-5 -4 -4 
-4 -4 -4 

-22 -19 -18 
-22 -23 -22 

-1 -I -1 
-2 -2 -2 
-2 -2 -2 
-2 -2 -3 
-1 -1 0 

0 0 -1 
-13 -18 -8 

0 0 0 
0 -I 0 

-1 -I 0 
0 0 0 

-10 -11 -11 
0 0 -1 

-3 -3 -5 
-9 -9 -2·1 
-1 -2 -2 
-3 -4 -2 
-1 -2 -1 
-2 -3 -8 
-8 -15 -21 

-28 -30 -28 
-27 -28 -29 
-26 -25 -20 
-2 -2 -3 

-218 -240 -258 

-7' 0 -7·7 -8'3 

DECEMBFJl 1971 I . 
21 22 23 Totall 
to to to for 
22 23 24 

I 
Day 

-18 -23 -12 -133 
-15 -13 -15 -121 
-3 -5 -5 26 
-3 -3 -2 51 
-3 -4 -4 -28 

-20 -20 -19 -209 
-22 -21 -20 -284 

-1 -1 -1 -44 
-2 -2 -2 30 
-2 -2 -2 -3 
-2 -3 -3 -14 

0 0 0 -15 
-4 -2 -1 -19 

-18 -25 -18 -78 
0 0 0 -110 I 

0 0 0 27 
-2 -11 -3 -26 , 

0 0 0 -14 
-14 -6 -2 -121 
-2 0 0 47 
-5 -4 -4 -42 

-23 -16 -15 -128 
-1 -1 -1 -82 
-3 -2 -2 25 
-1 -2 -2 8 

-12 -17 -8 -63 
-22 -23 -23 -154 
-18 -14 -11 -344 
-28 -28 -29 -4·10 
-14 -8 -15 -326 
-2 -2 -2 -91 

-260 -258 -221 -2677 

-8'4 -8'3 -7"'1 -86'4 



TABLE 7 

Month Jan. Feb. Mara Apr. 

Day 1 49 -283 -3 202 
2 1 32 185 104 
3 -249 162 162 523 
4 -131 -49 10 460 
5 21 -107 246 515 
6 14 36 194 333 
7 -51 42 46 541 
8 9 149 238 576 
9 8 98 183 425 

10 -222 32 187 596 
11 -325 14 334 652 
12 -325 31 118 511 
13 -50 -20 61 473 
14 -218 -46 200 678 
15 11 -79 274 159 
16 -177 67 306 690 
17 -121 87 32 374 
18 -90 2 76 318 
19 -95 139 337 493 
20 -142 -39 313 394 
21 -90 15 423 364 
22 -151 30 410 784 
23 -154 142 270 994 
24 -119 145 79 872 
25 -205 0 176 379 
26 -208 244 155 398 
27 -130 147 312 . 1013 
28 -33 182 90 269 
29 -47 202 1067 
30 -124 590 702 
31 -122 377 

Total -3466 1173 6583 15859 

Mean -111' 8 41'9 212' 4 528'6 

RADIATIO~ BALA~CE - D \XL Y TOTAlS , 

May June July 

864 717 770 
817 784 520 
517 1084 834 
531 1146 1211 
232 1177 1346 
650 308 1397 
747 857 1279 
540 464 645 
541 620 1276 
879 968 1534 
861 968 1047 

1035 1033 1244 
554 604 1109 
324 712 1014 
934 975 1214 
866 1230 1267 
922 1224 1129 

1029 310 1063 
928 494 965 
422 971 540 

1166 569 370 
1196 780 722 
1135 897 550 

735 333 654 
808 796 1363 
552 1118 1082 
794 519 913 
976 841 744 
305 672 1014 

1196 646 288 
780 620 

23856 23817 29724 

769·5 793' 9 958·8 

2 (J/cm ) 

Aug. 

1003 
475 
759 
952 

1134 
789 
492 
260 
235 
651 
779 
578 
466 
284 

1085 
930 
393 
867 
894 
559 
781 
433 
318 
420 
713 
749 
386 
397 
963 
571 
493 

19829 

639'6 

1971 . 
Sept. Oct. Nov. Dec. 

794 386 177 -133 
166 426 114 -121 
192 292 91 26 
352 136 130 51 
716 158 -47 -28 
259 174 -41 -209 
636 137 -40 -284 
632 241 -96 -44 
250 395 0 30 
447 235 -45 -3 
812 295 37 -14 
385 126 93 -15 
613 109 -1 -19 
549 233 44 -78 
477 212 23 -110 
469 83 47 27 
104 87 103 -28 
543 -72 18 -14 
520 49 -153 -121 
554 105 29 47 
517 78 -83 -42 
547 151 -35 -128 
193 -35 14 -82 
475 167 -133 25 
497 -69 73 8 
319 64 36 -63 
391 61 -112 -1:14 
209 -72 -140 -344 
176 82 -110 -440 
459 88 -140 -326 

8 -91 

13253 4330 -147 -2677 

441' 8 139·7 -4'9 -86· 4 
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PAn T 2 

SOLAn nAfllATION OllsmVATIONS AT KILKENNY METEOIlOLOGlrAL STATION 

t. Introdu~t1on 

Measurements of Global Solar lladiation were begun at Kilkenny 
towards the end of 1968 and the data given in the following pages 
represent the results for the year 1971. 

2. Rttn of tho OhHf'rvat1ons 

The Meteorological Station is situated 2 Km. north west of the 
centre of Kilkenny at Latitude 520 40' N; Longitude 070 16' W. 
Kilkenny is mainly a marketing town of population about 10,000, in 
which there arc no major industries or sources of atmospheric 
pollution. To the east of the station the resedential area of the 
town approaches to within half a kilometre. The surrounding country 
is flat open grassland. The nearest hills are 10 Km. to the east 
(See Fig. 4), 

The solarimeter is installed on a stand at the southern edge of 
the flat roof of the station building 5 metres above ground level 
(Fig. 5). 

The exposure is good, all effective obstruction being below 20 

elevation except between 57° and 59° azimuth where an anemometer mast 
obstructs to 65 0 elevation (See Fig. 6). 

3. PVranOb"T'oph Uspd 

The instrument in use was a CM 2 Solarimetric Thermopile by Kipp 
and Zonen, Serial No. 673014, together with llecording Millivoltmeter 
No. X1l4!55016 (Kipp and Zonen). 

Lintronic Integrator No.2 combined with a print-out unit was 
introduced on a routine basis as from 1st. January, 1971. The 
recorder and integrator were both maintained in operation. 

The instrument is similar to that in use at VAlentia Observatory 
and was calibrated, before installation, against the Valentia Standard. 

-1. Obsf'rv1ng PrOCpdUTP. 
• 

TIle general procedure for maintaining the instrument, time
marking and tabulation of the records is the same as that already 
described for Valentia Observatory. 



T \Bl F 1 I . . 

1I0PI! :I 4 !i 6 7 

L.A. T. to to to to to 
4 5 (, 7 8 

!lay I 
2 
3 

4 
5 
6 
7 
Ii 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 1 
25 1 
26 1 
27 
28 
29 1 
30 I 
31 1 

f---

Tota) G 

"'pan 0'2 
--.- '--

GLOll\L SOlAIl RADIATIO:; , . - MF\N 1I0UHl Y VALL'ES • 
2 

(J!cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

2 23 3!") 69 64 46 30 10 
5 21 32 3~ 35 34 25 10 
4 1~ 29 39 40 34 20 6 
6 14 20 15 15 14 14 10 
1 2 4 10 8 7 fl 3 
3 10 17 18 10 9 8 2 
4 1:\ 23 63 68 60 23 3 
4 13 15 25 46 28 12 2 
1 7 5 11 10 6 2 I 
8 42 75 75 77 69 44 12 
9 39 69 80 85 70 2~ 8 
5 25 39 52 53 55 34 15 
1 7 33 37 31 21 15 3 

5 10 10 25 30 14 9 
5 20 33 35 22 19 10 3 
5 24 73 8& 49 51 35 15 
I 12 15 43 47 32 17 8 

1 5 8 9 11 17 10 
4 15 40 35 75 55 44 10 

10 48 76 49 45 20 8 3 
6 23 63 49 65 64 42 15 

15 50 79 85 57 49 23 7 
13 35 52 61 51 42 28 13 
18 48 71 69 56 24 15 7 
10 38 26 79 40 30 9 5 
11 26 47 50 44 29 30 10 
11 42 68 65 69 64 34 19 

5 26 60 59 75 65 50 23 
29 60 89 107 109 91 65 30 
18 55 99 113 95 89 75 44 
~ 16 31 82 95 108 35 18 

219 777 1333 1616 1570 1326 811 334 

7'1 2~' I 43'0 52'1 !l0'6 42'8 26'2 10' 8 

JANUARY 1971 I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

279 
197 
187 
108 

43 
77 

259 
145 

43 
402 
385 
278 
148 
103 
147 I 

I 341 
175 

I 
1 62 

278 
259 

1 328 
365 
295 
309 

1 239 
1 249 

372 
1 364 
3 584 
5 59·1 
6 397 

----- -- . - _.-

20 &012 

0'6 258- 5 
- -- ---



T\lll r 1 (rontd ) , . . . KILKE~~Y ... 

IIOL1! 3 4 5 6 7 
L.A.T. to to to to to 

<I 5 6 7 fi 
. ---

Day 1 
2 2 
3 
<I 
5 1 
6 1 
7 2 
8 
!l 2 

10 
11 2 
12 3 
13 6 
14 8 
15 12 
16 6 
17 12 
11' 12 
19 3 
20 16 
21 1 20 
22 26 
23 21 
24 11 
25 I 12 
2G 15 
27 5 
2f1 1 16 

- -- -
Total 3 214 

MC"an 0·1 7· 6 

GLOB\I SOkeR n\nIATIO~ , , , MEA~ llOL1!L Y VALUFS - .. 2 
(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

9 20 39 39 75 79 40 15 
27 3:i 36 31 31 3;') 20 15 

3 15 27 33 31 34 22 12 
5 12 24 33 38 33 24 10 
3 9 13 19 23 20 13 5 
5 15 2·1 25 26 25 25 11 

17 31 40 59 72 53 35 26 
3 7 10 12 22 34 25 14 

15 30 49 30 25 18 13 11 
5 16 26 21 9 11 5 3 

13 18 15 31 53 70 62 33 
10 16 19 2·1 30 36 3·1 16 
49 85 65 lOG 10!; 111 75 59 
50 85 123 90 fin 37 29 13 
58 97 145 133 100 82 104 54 
51 9·1 130 122 133 110 107 51 
40 42 81 100 73 94 61 37 
23 55 89 113 135 94 95 70 
15 24 30 48 76 60 53 12 
55 98 130 141 126 95 98 48 
63 105 138 140 150 154 118 69 
73 100 144 155 153 108 108 73 
59 87 130 124 153 94 83 60 
39 89 123 127 146 139 112 51 
23 58 112 125 131 138 105 72 
69 98 131 120 182 95 85 49 
19 19 25 21 22 24 15 17 
45 75 90 101 127 83 38 29 

846 1435 2008 2123 2306 1966 1604 935 

30·2 51·3 71 - 7 75- 8 82·4 70· 2 57·3 33·4 

16 17 
to to 
17 18 

2 
1 
1 
2 

1 
6 
3 
3 
1 

10 
6 

17 
4 

17 1 
7 

15 
18 
10 
15 
31 3 
27 3 
15 
22 3 
35 2 
21 2 

5 1 
17 1 

312 16 

11- 1 0·6 

18 19 
to to 
19 20 

FWnUARY 1971 z . 
20 Total 
to for 
21 Day 

318 
233 
178 
181 
106 
158 
341 
130 
196 

97 
307 
194 
681 
495 
803 
811 
555 
704 
331 
8"" 
992 
970 
826 
862 
814 
867 
173 
623 

13768 

491·7 

'" o 



T\8IF 1 (C td ) , ' . on KILKE:'-:-;Y .. 
110m 3 -I 5 6 7 
L.A. T. to to to te to 

4 ~ 6 7 8 

Vay 1 5 
2 4 34 
3 2 37 
4 1 9 
5 14 
6 1 5 
7 2 20 
8 3 22 
9 1 11 

10 7 
11 5 30 
12 1 11 
13 1 15 
14 5 39 
15 8 46 
16 5 35 
17 14 79 
If' 5 16 
19 4 25 
20 10 55 
21 • 22 76 
22 20 81 
23 3 18 
24 4 45 
25 21 81 
26 I 19 53 
27 7 26 
28 3 15 
29 11 38 
30 10 56 
31 11 39 

Totol 1 :0:1 1043 

Ml'an 0'0 6'5 33'6 
-

GLOJl\L SOl.\R RADIATIO~ , - MEAN IIOLllL Y VALUES 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 1~ 16 

7 13 23 20 16 15 15 11 
77 124 157 1~5 145 124 129 85 
59 105 103 121 142 93 74 54 
43 88 148 177 172 164 118 72 
35 56 45 62 23 34 28 19 
13 59 9-1 115 70 40 52 23 
38 47 50 46 39 42 35 29 
72 144 161 106 86 118 116 80 
20 32 47 61 61 96 135 49 
36 65 122 93 145 149 101 57 
50 62 119 75 80 129 104 43 
34 55 71 53 60 66 75 64 
36 36 35 30 41 51 35 21 

106 149 191 211 167 207 114 83 
70 119 95 65 48 44 23 72 

136 192 176 148 192 138 68 64 
100 137 110 96 85 70 54 25 

22 30 38 43 34 25 25 22 
45 64 91 99 108 78 59 51 

117 152 125 157 169 200 173 131 
131 176 199 182 171 189 138 115 
135 180 216 235 225 166 124 76 

29 48 74 60 70 56 24 21 
74 83 58 80 50 35 43 71 

134 183 184 187 151 141 112 70 
85 74 74 46 49 45 58 46 
33 30 38 50 65 63 36 25 
23 41 49 85 48 45 84 64 
79 124 156 162 158 159 151 91 
84 85 70 64 59 30 22 21 
67 132 210 184 232 199 115 72 

1990 2RR~ 3329 3268 3161 3011 2440 1727 

"·1' 2 93'1 107' 4 105'4 102- 0 97-1 78- 7 55-7 

MARCIl 1971 I . 
16 17 18 19 20 Total 
to to to to to tor 
17 18 19 20 21 Day 

11 3 139 
36 5 1075 
30 5 825 
43 5 1040 

8 2 326 
14 7 493 
20 2 370 
36 6 950 
35 7 555 
10 5 790 
30 10 737 
25 6 521 
15 8 324 
63 18 1353 
25 9 62-1 
61 15 1230 
10 1 781 
10 3 273 
33 10 667 
62 22 1373 
72 30 1 1502 
37 41 2 1538 
13 8 1 425 
61 24 1 629 
36 13 1313 
33 15 I 599 
19 10 402 
15 6 1 479 
41 7 2 1179 
34 15 2 552 
50 16 1 1328 

988 334 12 24392 

31'9 10'8 0'4 786- 8 



TAnu; 1 (("ontd ) 

noun 3 
L.A. T. to 

4 

Day 1 
2 
3 

4 
5 
6 
7 
!i 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 

26 
27 
28 
29 
30 

4 
to 

!i 

1 

1 

1 
1 

1 
2 

2 
3 

5 

to 
6 

3 
2 
4 
4 
1 
6 
5 

4 
6 

11 
11 

!i 
14 
12 
12 

7 
21 

7 
11 
24 
16 

6 

15 
14 
27 

7 
31 
33 
10 
12 

6 
to 

7 

11 
32 
50 

6 
51 
19 
20 
25 
34 
54 
45 
64 
49 
36 
21 
62 
23 
19 
63 
49 
33 
39 
44 
95 
14 
87 
91 
24 
39 

7 
to 

8 

67 
18 
62 

110 
16 

103 
47 
75 
45 

111 
112 
102 
127 
100 

64 
80 
87 
40 
71 
72 

100 
59 
73 

102 
154 

16 
148 
147 

44 
59 

? 
GLO[JAL SO~\R RADIATJO:-I - /J£'\!>I HOURLY VALUES (J/cm-) 

8 
to 

9 

44 
11 
65 

126 
32 

154 
72 

158 
101 
172 
163 
161 
170 
163 

98 
118 
117 

66 
91 

109 
127 

31 
112 
134 
146 

55 
204 
197 

64 
123 

9 
to 
10 

36 
20 
74 
81 
50 

200 
96 

214 
115 
219 
192 
207 
219 
206 
164 
198 
164 

91 
145 
203 
209 

22 
119 
177 
138 
133 
243 
238 
101 

64 

10 
to 
11 

79 
32 
63 
91 
96 

263 
206 
159 
111 
2·19 
221 
244 
254 
241 
240 
226 
105 

85 
194 
239 
262 

20 
144 
192 
243 
235 
218 
256 
144 

84 

11 
to 
12 

87 
58 
75 
95 
75 

229 
237 
134 

93 
265 
239 
266 
272 
261 
2-16 
211 

90 
105 
136 
142 
276 

19 
115 
244 
156 
118 
175 
267 
170 

52 

12 
to 
13 

107 
125 

57 
93 

131 
205 
215 

99 
87 

257 
219 
262 
268 
256 
262 
275 

75 
171 
201 

86 
128 

2·l 
92 

166 
76 

130 
103 
156 

86 
55 

13 
to 
14 

62 
69 
63 

107 
128 
125 
219 

96 
86 

241 
206 
252 
249 
243 
238 
240 
108 
193 
166 
101 

63 
38 
59 

286 
87 

158 
85 

196 
59 
97 

14 
to 
15 

36 
62 
60 
86 
88 

123 
192 

99 
122 
210 
132 
220 
213 
206 
200 
137 
100 
165 

93 
125 

39 
34 
77 

162 
4·1 

114 
79 

153 
150 

81 

15 
to 
16 

27 
12 
44 
57 
92 
80 

128 
124 
126 
142 
108 
175 
166 
156 
106 
125 

63 
200 
100 

67 
32 
41 
37 

226 
25 
61 
82 
88 

106 
44 

16 
to 
17 

22 
15 
38 
20 
49 
57 
52 

100 
94 

ItO 
65 

117 
111 

98 
99 
92 
33 
88 
53 
25 
27 
23 
31 

151 
23 
43 
26 
68 
52 
30 

17 
to 
18 

10 
8 

18 
8 

20 
21 
31 
52 
54 
64 
31 
60 
57 
34 
44 
57 
22 
34 
34 
10 
13 

5 
21 
85 
t~ 

27 
40 
25 
3·l 
38 

18 
to 
19 

2 
3 
4 
3 
2 
4 
5 

10 
10 
13 

6 
12 
12 
12 
12 
10 

8 
8 

13 
9 
4 
1 
6 

30 
6 

19 
19 
11 
15 
16 

19 
to 
20 

2 

2 
2 
1 
1 
1 

APRIL, 1971. 

20 
to 
21 

Total 
tor 
Day 

604 
446 
659 
931 
786 

1621 
1524 
1344 
1076 
2098 
1759 
2131 
2196 
2038 
1621 
1797 
1055 
1296 
1327 
1276 
1346 

356 
940 

2036 
1237 
1132 
1544 
1930 
1060 

796 

r----r-------------------------------------------------------------------------------------r------
Total 1:1 344 1221 2411 3384 4338 5196 4908 4487 4320 3622 2840 1812 972 285 9 40162 

0'4 80'4 112'8 144'6 173'2 163·6 119'6 141'0 120'7 94' 7 60'1 0'3 1338' 7 



TAm E 1 (Contd ) , , KILKE~"Y ' , 

HOL1! 3 4 5 6 7 
L.A_T_ to to to te to 

4 5 6 7 8 

Day 1 2 31 83 146 
2 3 23 62 95 
3 4 20 50 93 
4 5 36 83 152 
5 6 36 88 142 
6 2 17 40 118 
7 4 19 51 106 
8 3 31 58 102 
9 8 40 32 36 

10 3 8 20 54 
11 6 19 36 62 
12 9 52 112 170 
13 8 35 87 122 
14 2 6 22 88 
15 8 29 104 112 
16 13 45 48 99 
17 16 57 97 102 
18 10 37 73 110 
19 1 14 64 123 182 
20 7 20 30 60 
21 5 17 41 66 
22 10 16 18 44 
23 6 24 45 122 
24 1 6 19 55 52 
25 5 19 48 62 
26 2 10 28 114 153 
27 1 23 78 129 159 
28 1 12 60 69 135 
29 12 36 74 137 
30 6 16 30 76 
31 1 16 34 96 166 

Total 7 244 972 2018 3323 

P-f£'on 0-2 7-9 31-4 65-1 107- 2 
---

GLOOAL SOLAR RADIATlO)I - MEAN HOl1lLY VAWES 
2 

(J!cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

205 247 297 281 188 190 134 90 
146 249 287 239 168 179 126 81 
133 193 246 247 289 266 193 164 
207 254 294 300 303 290 261 206 
200 226 173 168 102 114 112 56 
158 tl8 118 239 145 20 23 12 
104 46 50 79 136 147 107 96 
152 134 138 131 124 122 105 164 

99 61 44 43 26 44 37 30 
212 257 278 305 315 260 229 211 

83 99 87 134 125 125 125 98 
225 170 225 280 252 197 137 180 
176 169 239 258 256 250 239 194 
180 214 239 270 262 213 191 100 
166 285 306 240 249 233 183 188 
138 150 116 182 197 119 175 67 
115 tl2 131 185 203 270 164 213 
172 204 219 215 228 177 90 82 
239 NO 285 340 314 285 265 207 
101 106 87 119 101 83 88 82 
111 tl8 116 139 116 98 100 122 
102 92 153 136 170 143 252 164 

93 57 92 87 115 123 46 40 
58 146 210 204 304 301 251 221 
81 69 87 188 161 215 218 221 

221 214 131 177 158 123 171 92 
162 160 225 310 253 196 137 199 
233 228 220 145 118 112 156 75 
132 85 78 45 81 84 108 91 
120 128 136 180 163 276 159 117 
176 175 142 206 304 187 136 109 

4700 5006 5449 6072 5926 5442 4718 3974 

151- 6 161- 5 175- 8 195- 9 191- 2 175-5 152- 2 128- 2 

16 17 18 
to to to 
17 18 19 

76 36 14 
100 84 28 
156 78 36 
151 68 36 

26 10 5 
24 93 35 
75 27 22 
94 65 20 
40 49 24 

169 101 24 
45 84 31 

160 94 46 
138 84 37 

67 66 19 
131 122 53 
145 50 28 
125 55 25 

66 32 19 
131 75 23 

79 25 19 
90 47 39 

113 72 30 
33 17 8 

169 75 31 
143 67 26 

53 16 7 
148 118 60 

57 45 44 
56 41 14 

105 127 75 
81 53 33 

3046 1996 911 

98-3 64-4 29-4 

19 
to 
20 

2 
4 
3 
4 
2 
2 
6 
2 
8 
8 
9 
9 
7 
4 
8 
8 
9 
7 
8 
3 
9 

12 
5 

10 
13 

6 
19 
12 

5 
19 
12 

235 

7-6 

MAY 1971 I -
20 Total 
to for 
21 Day 

2022 
1874 
2171 
2672 
1466 
1164 
1075 
1445 

621 
2454 
1168 
2318 
2299 
1943 
2417 
1580 
1879 

1 1742 
2796 
1010 
1234 
1527 

913 
2113 

.1623 
1676 

1 2378 
1722 
1079 

1 1734 
1 1928 

4 54043 

0-1 1743- 3 
--'----- -

'" w 



., 
TAil! I' 1 (Contd ) - . 1\ I L I\E"" t-- . GLOll.\L SOL\R RADIATIO~ - ME\" !lOL'HLY '\ \LFES (J/cm~) , - , JU:\'E 1971 I . 
!lOm 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.t\.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 1 I 12 13 14 15 16 17 18 19 20 21 Day 
'--- -
Day 1 3 24 50 132 108 98 133 167 172 161 167 231 169 98 106 69 22 I 1911 

2 2 12 37 67 171 9·1 127 90 168 165 223 131 88 111 111 61 18 1 1677 
3 2 12 37 54 106 224 232 156 265 318 272 141 112 99 72 47 19 2 2170 
4 2 12 48 120 174 224 265 297 311 312 298 267 227 176 121 68 23 2 2947 
5 3 19 46 99 143 132 140 179 225 258 283 288 2-14 186 134 68 15 1 2463 
6 1 4 13 51 140 126 159 160 151 137 144 171 144 58 32 18 5 1 1515 
7 9 20 43 130 148 180 110 95 194 132 72 50 26 24 22 6 1 1262 
8 5 24 24 72 64 96 130 155 166 178 218 80 44 115 42 9 1 1423 
9 3 10 23 71 88 173 229 248 275 252 177 105 23 12 6 3 1698 

10 7 15 25 70 167 147 125 230 20-1 193 109 131 71 91 54 28 3 1670 
I 1 2 10 23 68 79 112 156 212 278 109 91 110 

, 
169 53 8 13 7 1 1501 

12 I II 25 28 50 92 115 152 172 219 168 206 87 157 136 94 31 2 1746 
13 3 14 43 79 173 235 262 180 114 66 67 88 63 40 78 30 9 2 1586 
11 3 16 54 66 151 115 146 204 t 73 266 149 244 168 66 44 25 13 2 1945 
15 3 14 29 52 195 172 137 173 126 131 133 134 123 137 85 33 13 2 1694 
16 3 16 47 119 148 120 172 219 164 300 178 200 69 96 52 39 17 4 1992 
17 2 23 63 90 124 152 152 195 332 230 134 175 106 81 65 26 9 1959 
18 4 11 18 20 27 44 44 34 33 50 66 69 44 31 18 5 1 519 
19 I 12 36 58 101 87 167 190 153 144 72 &5 39 19 21 13 4 1 1203 
20 I 8 37 92 130 105 198 212 212 265 220 288 138 142 56 31 8 2163 
21 I 6 18 19 30 36 38 65 63 49 28 54 183 161 102 64 28 1 966 , 
22 4 28 90 117 142 195 252 297 294 337 19-1 168 166 79 48 35 10 2 2480 
23 3 12 26 41 62 130 190 192 212 231 242 248 251 127 126 72 26 2 2193 
24 3 10 24 44 56 102 116 149 160 187 98 108 53 26 24 12 7 1 1162 
2;) 1 7 23 21 87 124 125 175 156 189 234 205 168 137 62 31 9 I t 775 
26 2 23 84 130 130 180 165 202 262 220 177 167 103 72 73 30 24 3 2047 
27 4 19 58 105 198 211 138 149 165 141 116 133 105 88 112 39 19 3 1823 
28 3 29 87 68 180 201 217 323 274 296 320 206 224 186 96 41 15 3 2789 
29 1 10 30 40 62 171 228 199 196 237 234 126 68 44 31 26 5 1 1709 
30 1 5 14 27 40 59 46 80 78 174 255 265 212 176 98 73 23 2 1626 

Total 55 384 1122 1940 3343 3991 4716 5255 5660 6063 5322 5101 3956 2865 2186 1200 430 47 53636 
-

Mf'an 1·8 12' 8 37· 4 6-1' 7 Ill' 4 133' 0 157' 2 175' 2 Hi8'7 202'1 177· 4 170' 0 131'9 95'5 72·9 40'0 14'3 I' 6 1787· 9 
- - -- -- -- -- -



., 
GLOIJ.\L SOLAR RADIATION - MEAN !lOL1lLY VALUES (J/cm-) T \nu: 1 (Contd ) KILKENNY JULY 1971 , .. . 

I . 
!lOl1! 3 4 5 6 7 R 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

-1 !j 6 7 fl 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 9 21 32 60 93 99 89 85 92 93 173 226 158 107 48 20 1 1407 
2 2 10 28 40 49 66 100 126 105 112 68 74 61 50 25 22 7 I 946 
3 1 6 19 42 79 178 114 158 219 152 177 147 95 102 48 12 4 1 1554 
4 3 1 I 30 45 52 113 118 231 233 259 191 111 65 56 44 37 29 2 1630 
5 2 29 71 71 159 292 212 256 221 302 291 226 187 198 142 76 24 1 2760 
6 3 12 75 136 189 238 279 301 296 260 326 259 231 187 126 72 25 2 3017 
7 3 24 69 121 170 220 266 244 287 278 270 253 223 169 115 56 18 1 2787 
8 3 19 38 87 110 175 248 262 285 219 217 178 152 44 18 9 11 3 2078 
9 2 6 29 49 80 147 229 305 323 322 306 279 237 187 131 75 25 1 2733 

10 3 32 79 139 194 244 285 313 325 325 305 275 234 183 126 72 20 2 3156 
11 1 7 18 40 81 119 163 182 221 238 242 225 248 154 131 63 20 1 2154 
12 2 9 75 139 189 224 273 313 326 330 314 283 239 190 134 75 25 1 3141 
13 2 24 75 137 196 248 287 316 331 327 311 282 235 179 132 71 22 1 3176 
14 1 7 25 45 57 83 131 174 239 172 174 160 137 100 65 27 19 2 1618 I 

15 2 9 31 44 103 194 275 306 319 319 307 278 225 195 108 62 19 2796 
16 1 9 29 86 150 179 283 266 340 244 226 263 228 189 131 81 22 1 2728 
17 1 25 78 137 193 246 270 280 263 256 271 283 231 96 81 46 17 2774 I 

18 1 11 28 55 99 124 178 294 214 124 148 187 tlO 91 43 30 12 1749 
19 1 10 51 98 138 129 150 137 209 270 122 115 93 77 57 39 11 1 1708 
20 19 73 65 61 100 89 87 126 99 135 110 53 40 53 26 9 t 145 
21 7 29 37 35 28 37 65 150 293 237 238 209 139 97 26 4 1631 
22 9 19 31 42 59 84 91 65 43 48 61 36 28 25 21 7 669 
23 6 25 57 122 106 105 90 172 95 31 16 27 38 46 14 5 955 
24 1 10 24 45 51 43 30 94 83 113 131 72 - 156 45 20 41 5 964 
25 8 54 125 176 137 112 241 182 294 258 215 128 98 40 21 10 2099 
26 1 6 22 43 60 96 268 282 324 308 134 69 50 19 46 29 9 1766 
27 4 11 35 82 110 97 140 124 143 195 225 128 140 116 59 11 1620 
28 13 66 87 174 213 231 223 206 231 171 144 119 63 43 45 8 2037 
29 13 25 69 75 119 236 195 183 257 248 218 224 167 113 37 7 2186 
30 6 40 97 t 26 121 118 187 225 224 214 206 187 156 87 20 2 2016 
31 5 38 27 74 106 156 192 174 231 163 143 148 38 37 16 5 1553 

Totnl :-l7 37:1 1295 22() 1 312G 4~50 5523 6410 6855 6932 6324 5768 4922 3576 2487 1328 432 22 62553 

MC'Pll 1· :2 1 2- 1 41 - fl 72'9 1 t o· r. 14u·fl 178- 2 207- 7 221- 1 
L--

223·6 204-0 186' 1 158-8 115- 4 80-2 42- 8 13·9 0-7 2017- 8 



T\B1.F 1 (Contd ) , KII KF.););Y .. , 

JlO~ll 3 4 5 6 7 
LA.T. to to to to to 

4 5 6 7 6 
. 

Day 1 2 6 6 32 
.2 Ii 46 100 171 
3 3 9 9 15 
4 6 41 98 94 
5 7 44 118 164 
6 2 6 11 29 
7 9 34 57 140 

" 3 21 42 41 
9 2 19 35 39 

10 1 5 11 30 
11 3 17 52 86 
12 1 8 27 40 
13 !I 20 41 69 
11 2 10 23 28 
15 4 30 98 153 
16 3 37 97 153 
17 3 23 81 99 
18 1 19 70 120 
19 2 11 32 39 
20 2 13 33 68 
21 12 30 48 
22 9 31 93 
23 4 11 20 
24 5 11 23 
25 11 32 58 
26 9 37 59 
27 23 30 106 
28 8 48 19 
29 4 12 30 
30 6 20 37 
31 6 25 34 

Total 65 516 1328 2137 

Mean 2· 1 1 (i. 6 42· 8 tiR- 9 

GUJD\L SOl ~R IL\DIATION , 4 - MEAN HOURLY VALUES 2 (J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

104 , 71 45 44 44 85 81 21 
225 269 205 195 141 187 156 99 

26 36 35 79 51 94 98 70 
78 57 140 223 172 206 258 148 

181 247 238 212 283 157 239 46 
73 140 121 170 93 63 124 53 

126 189 194 163 142 101 112 68 
75 74 60 53 82 106 99 126 
59 94 92 119 95 52 42 30 
94 93 110 174 255 243 115 178 

149 142 198 227 161 163 87 57 
77 112 90 200 156 139 143 109 

164 236 215 87 151 44 71 55 
40 33 49 99 158 163 83 49 

209 224 123 169 138 165 184 185 
209 255 293 334 229 214 25·1 142 
107 133 107 153 223 223 203 122 
212 245 183 189 256 171 113 69 

61 103 204 144 228 200 82 37 
69 94 178 256 280 265 212 158 
78 99 93 112 144 180 235 183 

144 181 142 86 79 63 55 67 
31 26 21 16 19 34 46 28 
45 87 70 56 90 88 67 46 
81 103 108 172 197 161 126 117 
83 71 47 45 50 82 146 161 

161 181 206 172 116 106 85 104 
57 108 125 93 117 104 45 55 
49 82 137 150 236 159 145 127 
49 56 44 157 223 236 154 94 
34 92 126 171 137 214 183 137 

3150 3933 3999 4520 4746 4468 4043 2961 

101- 6 126·9 129· 0 145·8 153·1 144·1 130·4 95·5 

AUGUST 1971 Z . 
16 17 18 19 20 Total 
to to to to to for 
17 16 19 20 21 Day 

39 63 57 10 710 
70 34 14 2 1920 
74 58 18 4 679 

120 51 22 4 1718 
20 27 20 4 2007 
47 56 17 2 1007 

102 40 19 4 1520 
73 48 31 2 936 
13 6 4 1 702 
42 32 16 3 1402 
59 35 10 1 1447 
47 36 19 1 1205 
51 40 .20 2 1269 
42 63 21 3 866 

108 52 26 2 1870 
151 85 34 2 2492 

96 64 23 3 1663 
63 40 13 2 1766 
18 35 13 1 1210 

143 63 11 2 1847 
132 70 15 1431 

75 28 6 1059 
10 7 6 279 
47 39 14 688 
90 50 12 1318 
86 42 14 1 933 
56 20 7 1373 
66 30 3 878 

105 68 12 1316 
31 40 7 1154 

110 30 7 1306 

2186 1352 511 56 39971 

70-5 43-6 16- 5 1- 8 1289· 4 



., 
T\Bl F 1 (C-e>ntd ) , . , GLOBAL SOL.\!! !!'\DIATIO~ - MEAN HOUHLY VALl'ES (J/cm~) . . SEF'fBffim 1971 I . 
HOUll 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L_A_T_ to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 19 20 21 Day 

Day 1 7 35 62 142 165 215 250 263 184 226 111 90 52 10 1814 
2 13 45 42 61 63 189 170 82 37 26 21 21 7 3 780 
3 1 7 21 36 67 82 141 . 66 46 31 19 13 7 1 538 
4 13 60 128 138 216 251 240 21'0 266 215 173 113 39 8 2142 
5 7 30 89 155 215 243 255 236 213 145 136 79 39 6 1848 
6 11 52 108 141 107 239 243 234 222 186 147 106 47 7 1850 
7 7 41 83 109 124 185 219 244 225 183 154 79 43 5 1701 
I> 6 18 87 145 175 209 267 259 226 189 147 96 42 5 1871 
9 6 25 67 99 60 77 95 116 169 141 123 52 26 4 1060 

10 3 18 48 46 79 77 102 107 106 57 35 30 14 3 725 
11 2 5 12 69 123 125 164 109 75 89 64 27 7 1 872 
12 5 24 94 146 165 140 151 177 154 108 93 37 18 1 1313 
13 2 18 46 79 152 209 229 223 210 177 106 77 26 3 1557 
14 3 34 65 129 134 202 226 221 197 168 123 74 27 2 1605 
15 3 26 60 131 173 202 224 222 206 158 117 75 28 2 1649 
16 2 15 42 92 152 198 206 205 176 113 69 49 18 1 1340 
17 1 19 72 106 128 157 163 82 96 91 74 49 29 2 1069 
11' 2 25 75 128 176 212 256 271 220 157 123 71 25 2 1743 
19 14 46 99 132 200 228 201 169 127 56 27 15 1 1335 
20 2 21 55 94 150 160 164 194 192 150 124 49 26 1 1382 
21 12 37 70 90 97 134 160 114 27 15 16 6 780 
22 1 19 69 116 123 101 146 143 148 99 52 21 7 1045 
23 1 10 39 44 89 87 81 74 55 81 88 47 9 705 
24 10 31 43 58 82 112 101 55 25 19 14 3 553 
25 11 37 122 131 160 176 144 117 52 55 44 15 1064 
26 10 70 123 168 135 73 41 18 113 86 47 9 893 
27 6 36 91 90 124 160 169 194 164 114 64 21 1255 
21' 12 48 91 143 175 195 135 107 90 69 30 6 1101 
29 6 12 26 53 36 44 61 66 69 38 25 8 444 
30 13 34 61 60 92 155 204 175 157 91 57 14 1133 

Totnl % rd3 1735 2932 37h3 4661 5269 5044 4462 3616 2642 1579 635 68 37167 
~ ---

LYean 3-3 21-4 57- 8 97- 7 126- 1 155-4 1 7S- 6 168-1 148-7 120- 5 88-1 52-6 21-2 2-3 1238- 9 



TAn! r 1 (Contd ) .. KILKn-;~'Y 

110m 3 4 5 6 7 
L.A.T. to to to to to 

4 ~ 6 7 8 

Day 1 4 53 
2 10 27 
3 6 22 
4 3 19 
5 5 10 
6 1 4 
7 2 19 
I'. 2 19 
!l 3 11 

10 3 23 
11 2 13 
12 3 12 
13 I 5 
14 3 36 
15 3 
16 3 22 
17 2 21 
18 3 24 
19 13 
20 1 I~ 
21 10 
22 19 
23 2 12 
24 8 
25 I 23 
26 5 
27 6 
28 2 
29 12 
30 4 
31 12 

Total 60 484 

Mpan 1 • 9 15·6 

GLOB·\L SOLAR R·\DIATIO~ - MS\:-i IIOmL\' VALl'ES 2 
(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

126 98 117 180 185 165 144 102 
84 132 166 183 186 154 93 45 
31 48 73 89 70 122 52 47 
37 50 44 41 38 28 57 30 
22 43 73 56 74 42 49 27 
13 90 88 125 137 131 54 16 
44 72 73 86 77 60 47 30 
50 57 54 67 116 138 75 38 
51 94 112 114 85 102 78 31 
74 113 96 114 89 97 85 41 
22 50 108 155 171 131 85 57 
55 119 63 50 89 122 8·1 40 

9 21 31 41 37 27 52 25 
80 119 150 167 146 107 122 70 

7 17 20 16 28 44 62 48 
53 115 119 136 151 107 65 42 
44 89 127 132 145 109 76 38 
51 87 70 67 28 32 25 18 
35 99 132 123 81 100 30 63 
56 70 139 183 1t8 72 42 30 
19 33 36 53 33 42 27 21 
57 94 122 137 138 121 90 53 
18 28 80 89 79 119 87 44 
25 61 40 62 74 106 62 32 
52 112 125 133 147 138 86 44 
20 31 37 53 40 63 45 19 
12 25 54 63 53 44 26 20 
10 16 17 26 48 51 30 12 
48 89 120 134 131 119 88 37 

9 12 41 74 103 104 83 43 
42 80 107 102 109 100 52 26 

1256 2164 2634 3051 3006 2897 2053 It 89 

40·5 69·8 8~·0 98·4 97·0 93·5 66·2 38·4 

OCTOBER 1 971 I 

16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

50 9 1233 
32 6 1118 
48 7 615 
17 6 370 

9 2 412 
7 2 668 

27 4 541 
10 2 628 
20 5 706 
18 2 755 
29 4 827 
12 649 
16 I 266 
28 3 1031 
10 255 
14 2 829 
20 2 805 I 

10 I 416 
16 I 693 

9 735 
12 1 287 
18 2 851 
17 1 576 
11 481 
10 871 

9 1 323 
9 312 
5 217 

12 790 
11 484 

8 - 638 

. 
524 64 19382 

16· 9 2·1 625- 2 



T\nI r 1 (C'ontd ) , , - . .; , Gl OIl \I SOL,\n nAIl In 1O:-l , , 
--

/IOUl 3 4 5 6 7 8 9 10 
L.A.T. to to to to to to to to 

4 5 6 7 8 9 10 II 

[Jay I 14 41 73 115 
2 7 42 58 104 
3 8 26 52 87 
4 13 31 40 68 
~, 4 41 50 91 
6 6 34 49 104 
7 2 12 22 37 
8 6 24 39 69 
9 6 32 43 50 

10 I 7 12 26 
11 1 7 19 31 
12 2 10 25 45 
13 4 22 60 84 
14 4 17 45 87 
15 I 6 15 25 
16 2 14 51 66 
17 1 10 12 25 
18 2 10 20 25 
19 2 23 57 85 
20 7 12 7 
21 2 6 29 70 
22 2 19 36 50 
23 I 13 15 31 
24 2 17 33 72 
25 I 10 27 54 
26 1 12 25 42 
27 12 18 33 
28 I 18 67 70 
29 I 9 17 19 
30 I 11 43 66 

--.---
Total 98 543 1064 1738 
~ -- - -- - -- -

Mean 3·3 18·1 35·5 57· 9 

- MEA); 1l0LT!LY VALl:ES . 2 
(J/cm ) 

11 12 13 14 15 
to to to to to 
12 13 14 15 16 

86 88 68 37 25 
50 31 45 60 37 

125 125 86 78 43 
92 95 60 45 17 
95 104 84 49 26 

121 96 89 54 37 
77 51 15 20 12 

110 98 74 29 24 
54 67 82 57 33 
25 34 41 34 12 
77 89 52 34 13 
53 51 53 24 15 
99 53 79 49 16 
98 79 50 52 19 
22 31 17 15 5 
31 34 26 16 9 
51 59 25 17 12 
40 61 36 44 19 

101 99 82 51 12 
9 12 12 7 5 

51 70 73 53 19 
62 59 71 26 14 
37 22 25 12 6 
88 84 71 46 17 
60 53 32 19 7 
49 43 28 21 6 
40 59 64 26 12 
56 78 70 41 12 
11 9 II 18 II 
75 78 56 44 13 

1945 1912 1577 1078 508 

6~· 8 63· 7 52·6 35·9 16·9 

NOVBffiER 1971 -, 
I . 

16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

5 552 
7 441 
7 637 
4 465 
7 551 
7 597 
5 253 
6 479 
5 429 
1 193 
2 325 
3 281 
2 468 
I 452 
1 138 
1 250 
1 213 I 

2 259 
I 513 

71 
3 376 
2 341 
I 163 
1 431 

263 
227 

1 265 
1 414 
1 107 
I 388 

79 10542 

2· 6 351-4 



(rontd. ) 

Ilom 3 
I..A.T. to 

4 

Day 1 

3 
4 

5 
(3 

7 
f, 

() 

10 
I 1 

12 
13 
H 
15 
16 
17 
If; 
19 
:!o 
21 

·1 
to 

"I L KE';';Y 

5 
to 

(3 

(3 

to 
7 

7 
to 
8 

I 

I 

GLOllAL SOLAH HAD IAT 10'; - MF~\'; 1l001lL Y VALUES 

8 

to 
9 

9 
to 
10 

10 
to 
11 

1 I 
to 
12 

12 
to 
13 

13 
to 
14 

2 
(J/cm ) 

14 
to 
15 

15 
to 
16 

16 
to 
17 

17 
to 
18 

18 
to 
19 

19 
to 
20 

DECDIBER. 1971. 

20 
to 
21 

Total 
for 
Day 

13 17 41 70 84 44 22 7 299 
f; 20 52 31 26 31 24 l' 1 201 
9 17 32 38 43 44 39 13 I 236 
4 12 26 33 49 40 22 8 194 
6 28 66 71 69 35 23 10 309 
(3 21 57 27 15 25 28 10 189 
(3 20 35 43 40 34 21 7 1 207 

12 30 49 59 63 44 28 9 294 
(3 31 42 28 33 I 7 I 2 5 1 74 
5 13 25 21 31 33 If, b 155 
5 13 23 26 22 15 7 3 114 
4 11 I l' 27 19 16 9 3 107 
8 27 40 50 56 37 18 3 239 
3 5 7 18 12 18 15 8 86 
8 29 49 63 50 37 21 8 265 
6 14 32 27 23 12 7 122 
3 9 10 22 37 31 17 :I 132 
3 I 2 I 7 26 I 2 7 7 4 88 

II 24 45 68 29 33 24 6 240 
4 8 8 44 29 23 f; 5 129 
6 12 20 30 26 22 12 3 131 
2 8 13 16 16 12 5 I 73 

:!J 7 29 55 69 39 51 I 9 I:> 277 
2·1 2 12 21 23 17 16 10 3 104 
25 3 7 19 28 19 17 10 3 106 
26 6 17 16 25 19 9 3 3 98 
27 6 31 73 75 56 66 25 6 338 
2f; 6 34 55 69 56 44 22 7 293 
29 6 26 51 67 47 59 22 6 284 
30 4 9 16 25 32 19 19 5 129 
31 1 3 4 8 10 10 9 2 .17 

--- ---- -- ------------------------------------------- ---- -------- ---

Total 2 179 549 1017 1227 1079 901 526 176 4 5660 
~ ---~---------------------------------------------------------------------------------------~---------

0'1 ___ 5_._8_~1~7~.~7:_~3~2~.~8~~3~9~.~6~~324_.~8 __ ~2~9_·~1 ___ 1~7~._0~ __ ~:-~)._7~ __ ~0~.~1~ _________________________ _L_~18~2~_.(3~ 

'" o 



TABU: ::! KIl.Kf::-;~Y DAILY TOTALS OF GLODAL SOI.\R RADIATIO:-; 

Mon t h Jan. h·h. Mar. Apr. May June July 

Imy 1 279 31f- 139 60-t 2022 1911 1407 
~ lfl7 233 10,5 4,!G 1874 1677 9-tG ~ 

3 18, 178 825 659 2171 2170 1554 
4 108 1Ii! 1040 931 2672 2947 1630 
5 43 106 326 766 1466 2463 2760 
6 77 156 493 1621 1164 1515 3017 
7 259 341 370 1524 1075 1262 2787 
8 145 130 950 1344 1445 1423 2078 
9 43 196 555 1076 621 1698 2733 

10 402 97 790 2098 2454 1670 3156 
I I 385 307 737 1759 1168 1501 2154 
12 278 194 521 2131 2318 1746 3141 
13 148 681 324 2196 2299 1586 3176 
t4 103 495 1353 2038 1943 1945 1618 
15 147 603 624 1821 2417 1694 2796 
16 341 811 1230 1797 1560 1992 2728 
17 175 555 781 1055 1879 1959 2774 
III 62 704 273 1296 1742 519 1749 
19 278 331 667 1327 2796 1203 1708 
20 259 822 1373 1276 1010 2163 1145 
21 328 992 1502 1346 1234 966 1631 
22 365 970 1538 356 1527 2480 669 
23 295 826 425 940 913 2193 955 
24 309 862 629 2036 2113 1182 964 
25 239 814 1313 1237 1623 1775 2099 
26 249 867 599 1132 1676 2047 1766 
27 372 173 402 1544 2378 1823 1620 
2" 364 623 479 1930 1722 2789 2037 
29 58·1 1179 1060 1079 1709 2186 
30 594 552 796 1734 1628 2016 
31 397 1328 1928 1553 

Total 8012 13761i 24392 40162 54043 53636 62553 

GI~"I~ 2:)b· fJ ·191'7 7lie'li 1338- 7 1743- 3 1787- 9 2017-8 

2 
(J/cm ) 

Aug-. 

710 
1920 

679 
1718 
2007 
1007 
1520 

936 
702 

1402 
1447 
1205 
1269 
866 

1870 
2492 
1663 
1766 
1210 
1847 
1431 
1059 

279 
688 

1318 
933 

1373 
878 

1316 
1154 
1306 

39971 

1289- 4 

Sept. 

18H 
780 
538 

2142 
1648 
1850 
1701 
1871 
1060 

725 
872 

1313 
1557 
1605 
1649 
1340 
1069 
1743 
1335 
1382 

780 
1045 

705 
553 

1064 
893 

1255 
tlOI 

444 
1133 

37167 

1238- 9 

1971. 

Oct. 1\0'\'. Dec. 

1233 552 299 
1118 441 201 

615 637 236 
370 465 194 
412 551 309 
668 597 169 
541 253 207 
628 479 294 
706 429 174 
755 193 155 
827 325 114 
649 281 107 
266 468 239 

1031 452 86 
255 138 265 
829 250 122 
805 213 132 
416 259 88 
693 513 240 
735 71 129 
287 376 131 
851 341 73 
576 163 277 
481 431 104 
871 263 106 
323 227 98 
312 265 338 
217 414 293 
790 107 284 
484 386 129 
638 47 

19382 10542 5660 

625-2 351-4 182- 6 
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SOLAR RADIATION OIlSmVATIONS AT IllllH METEOROLOGIC'!. ST,\TION 

1971 

t. Introduction 

Measurement of Global Solar Radiation were be= at Birr 
towards the end of t 970 and the data given in the following pages 
represent the results for the year 1971. 

2. Sit£' of thp Ohs('rvations 

The Meteorological Stat ion is situated in flat pasture land. 
fairly well wooded, about I! Km. east of the town of Dirr at 
Lntitude 530 05' N; longitude 070 54' W. The surrounding country 
is gently undulating. About 16 Km. to the east lie the Sl1eve 
Gloom mountains, the main axis of which runS northeast-southwest. 
The hi~:hest peak of this range Is 518 metres. About 10 KIn. to the 
north of the station, there Is an extensive area of bog (See fig. 7>. 

The solarimeter is installed on n stand at the southern edge 
of the flat roof of the station building 5 metres above ground level 
(Fig. 8). 

The exposure is ~:"nera11y good, all effective obstruction being 
below 20 elevat lon, except for a few isolated buildings which obstruct 
the horizon above 2° and between 37° and 300 azimuth where an 
anemometer mast obstructs to 1340 elevation (Sec Fig. 9). 

The Instrument in use was a GMI3 Solarimetric Thermopile by Kipp 
and Zonen, Serial No. 690246, together with Recording Millivoltmeter 
No. XI!4/188730-13 (Kipp and Zonen). 

Kipp and Zonen Integrator No. 680076 combined with a print-
out unit was introduced on a routine basis as from 1st. January, 1971. 
The recorder and integrator were both maintained in operation. 

The instrument is similar to that in use at Valentia Observatory 
and was calibrated, before installation, against the Valentia Standard. 

Tho ~enornl procedure Cor maintaining the instrument, time
marking and tabulation of the records is the same as that already 
described for Valentia Observatory. 



T \IlI E 1 , . . [) IHIl 

1I0lll :l 4 ~ 6 7 
L.A.T. to to to tll to 

4 ~ r. 7 " 
Day 1 

2 
3 
·1 
5 
(i 

7 
8 
9 

10 
11 
12 
13 3 
14 1 
1" 
tG 
17 
18 
19 
20 1 
21 I 
22 1 
23 
24 1 
2~ 1 
26 • 2 
27 I 
21< 2 
29 1 
30 2 
31 2 

Total 19 

MI'an 0-0 

~ 

GWIJAL SO!..\R R-\DIATIO>; - ME-\>; 1I0LllLY VALUES (J/cm~) .. , 

8 9 10 11 12 13 J.l 15 
to to to to to to to to 

9 10 11 12 t:l 1-1 1~ 16 

4 25 34 38 35 37 19 4 
5 23 38 40 37 28 17 4 

10 42 73 79 78 71 38 9 
2 6 11 17 16 9 6 3 
2 14 30 31 33 28 24 11 
2 7 15 14 19 17 9 3 
3 18 52 33 60 ~1 15 7 
9 13 18 29 23 17 10 7 
3 6 10 16 3-1 12 10 2 

12 32 51 72 78 66 16 5 
13 47 68 77 80 69 21 10 
10 40 61' 60 79 60 41 12 

6 13 26 4·1 71 61 14 4 
~ 10 19 2·1 (28 ) (43 ) (2~ ) (5 ) 

10 20 22 29 32 29 15 6 
7 32 77 69 53 49 35 11 
(3 20 22 28 26 19 9 I 

6 20 30 (38 ) (33 ) (t 4) 11 
10 7 36 35 37 77 43 10 
16 38 63 44 36 17 10 4 
17 55 85 101 109 79 42 15 
24 68 87 86 56 36 17 4 
10 34 39 50 64 49 19 10 
20 52 81 68 42 22 15 10 
24 61 91 108 43 39 48 26 
15 34 53 60 72 54 36 12 
24 26 36 39 26 !il 31 19 

9 22 46 35 40 35 27 11 
16 66 99 119 117 101 43 14 
52 (95 ) 117 70 54 32 21 9 

7 29 50 68 t 12 70 66 17 

353 961 1537 1613 162& 1371 756 276 

11 • ·1 31'0 49·() 52'0 52-5 44'2 24-4 /l'9 

16 17 16 19 
to to to to 
17 18 19 20 

1 

1 
1 
2 
I 
2 
1 
~ 
~ 

11 

0'4 

Januarv 1971 I . 
20 Total 
to for 
21 Day 

196 
192 
400 

70 
173 

86 
239 
126 

93 
332 
385 
370 
242 
160 
163 
333 
131 
153 
255 
229 
504 
379 
275 
311 
442 
339 
26~ 

228 
57/l 
453 
423 

8525 

275- 0 

C> 
W 



T\R! F 1 (,ol1td ) BIRR GWll \L SOL,\H It\ll I \T 10:\ 
~ 

ME":\ IIOlllLY \,\LUES (J/cm-) FEBRUARY 1971 
, , , - , , -

HOUR 3 4 ~ 6 7 f' 9 10 11 12 13 14 15 16 17 16 19 20 Total 
L.A_T_ to to to to to to to to to to to to to to to to to to for 

4 ~ 6 7 R 9 10 11 12 13 14 15 16 17 16 19 20 21 Day 

Day 1 2 15 34 59 125 95 72 47 18 2 469 
2 :> 1 1 1~ 21 31 3~ 2~ 21 7 1 163 
3 1 12 22 25 33 36 30 16 7 1 165 
·1 7 17 25 26 26 26 11> fi 1 154 
5 2 12 10 13 17 20 19 15 7 1 116 
(; 1 9 14 17 17 24 24 If, /; 1 133 
7 2 6 13 29 53 49 53 42 41 7 297 
!' 4 12 37 33 29 45 2!' 15 2 205 
9 5 19 7!' 98 1'3 29 22 10 5 2 351 

10 1 6 23 36 46 54 ·11 31 If< 3 259 
11 1 9 (2:; ) (91'> ) (120 ) (125 ) (121 ) G;" 20 4 568 
1 2 1 6 11 17 50 27 12 9 7 <1 144 
13 (; 11< 54 120 116 124 6·1 71 36 6 635 
14 10 42 59 71 54 59 45 2·1 14 (i 384 
15 17 54 97 105 107 76 69 55 54 10 644 
16 9 42 67 91 124 70 70 54 31' 7 592 
17 10 42 41 35 6f\ 122 74 67 37 6 522 
16 1 9 20 46 45 66 82 tt2 66 63 13 523 
19 7 23 26 30 31< 38 23 If' 20 9 235 
20 1& 62 91 124 109 124 1 1 I 77 49 18 783 
21 1 17 69 117 142 124 148 131 114 60 19 942 
22 2!' 71 118 152 164 16:! 145 92 52 20 1004 
23 17 42 95 126 89 73 60 55 36 12 605 
24 10 29 59 91 117 144 116 10·1 36 7 713 
2f) 9 18 70 129 131 138 128 t 25 64 26 1 639 
26 1 23 36 78 113 107 48 34 33 21 10 506 
~- 5 1~ 20 33 46 32 36 23 23 10 1 244 -, 
21' 1 15 36 51'> 85 83 120 76 53 30 12 569 

Total 4 228 739 1392 1967 2177 2108 1 Il 0 1 1372 79·1 220 2 12604 

MC'an 0-1 6-1 20- 4 49-7 70- 3 77-1l 75- 3 6·1- 3 49-0 28-4 7- 9 0-1 457- 3 



c------------ -

~ 

T\nI F. 1 (Contd ) , , . BIRR {;JOIl\! SO!.\R RADIATIO'i - MEA~ lIOlllLY VALlTS (J/cm~) , ., ~l~RCl! 1971 I . , 

lIotTI 3 4 !\ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 G 7 I.> 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

!lay 1 3 10 12 12 18 19 2·' 16 14 8 4 140 
2 2 30 83 123 121 118 97 87 32 47 10 1 751 
3 3 14 40 55 65 95 105 94 77 41 14 1 604 
4 3 35 80 127 160 176 138 109 126 89 38 3 1084 
5 2 17 25 39 33 32 32 26 21 10 6 1 244 
6 2 18 46 103 103 83 58 91 75 44 21 3 647 
7 1 14 27 44 54 59 59 59 39 32 16 3 407 
8 5 23 41 71 91 146 136 165 88 63 II 2 842 
9 I 9 22 44 50 57 115 136 46 39 28 5 552 

10 4 32 96 101 145 95 148 147 35 23 26 4 856 
11 3 II 32 66 69 101 76 83 101 46 24 5 617 
12 4 19 36 69 59 67 86 103 60 39 13 2 557 
13 2 17 35 39 27 33 36 48 44 28 13 4 326 
14 9 51 102 139 204 165 240 107 16·, 49 H 5 1249 I 

15 12 63 98 50 30 25 20 50 9f; 108 '40 8 602 

- 16 - 13 36 121 156 139 117 127 154 151 98 62 9 1183 
17 36 98 116 151 122 107 94 67 67 43 14 3 918 I 

18 3 7 16 21 19 19 17 19 31 17 11 3 183 
19 5 26 54 65 89 138 145 113 92 75 57 22 1 882 
20 13 55 134 150 193 195 210 206 186 119 65 15 1541 
21 23 79 137 183 190 204 171 144 133 128 74 13 1479 
22 1 31 113 89 165 215 215 154 109 72 61 81 13 1319 
23 4 17 24 33 39 30 35 42 19 24 30 7 304 
2·1 8 24 13 34 26 35 22 45 52 30 54 18 1 362 
25 17 79 108 175 175 177 146 110 65 62 29 9 1152 
26 19 44 82 67 49 41 41 53 61 42 27 13 1 540 
27 8 17 20 33 38 45 40 38 48 27 29 11 354 
28 2 6 27 52 75 158 117 99 77 34 31 16 9 1 704 
29 1 13 36 64 83 146 171 75 71 142 106 61 35 3 1007 
30 I 24 53 92 71 106 95 96 72 79 38 17 6 1 751 
31 7 14 66 94 196 154 155 169 125 73 50 11 1 1115 

Totnl 5 21'3 1081 I !l61 2(;3/i 3123 3130 2992 2818 2379 1646 959 248 9 23272 

Mean 0-2 9-1 34-9 63-3 85-1 100-7 101-0 96-5 90-9 76- 7 53-I 30-9 8-0 0-3 750- 7 



T·\nI F I (ront,j ) .. BIHR 

HOlT! 3 4 5 6 7 
L.A_T_ to to to to to 

<I 5 6 7 8 

Day I 2 22 47 
2 I 14 44 
3 3 38 96 
4 5 53 109 
5 5 16 
6 1 4 25 71 
7 1 7 22 
8 6 31 72 
9 4 14 27 

10 6 26 99 
11 11 59 118 
12 10 44 88 
13 13 61 121 
14 7 30 58 
15 11 47 87 
16 3 28 50 
17 18 51 108 
18 3 12 18 
19 7 16 74 
20 14 26 43 
21 9 59 62 
22 1 6 10 
23 6 24 47 
24 17 42 76 
25 1 20 83 147 
26 13 36 75 
27 1 27 ·85 139 
28 1 29 84 142 
29 11 35 104 
30 7 23 48 

Total 4 269 1086 2218 

MC'nn 0- I 8-0 36-2 73- 9 

GLOIlAL SOIAH HADIATlO:-; - ME,\:-; HOL'HLY VALUES 
2 

(J/CCl ) 

8 9 10 I I 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

33 50 50 67 8& 61 53 37 
67 76 71 100 140 80 G:) 34 

139 101 97 89 73 43 51 45 
166 210 203 227 173 150 126 87 

19 21 5·1 106 6·1 94 137 142 
115 201 130 248 175 231 213 171 

49 131 166 220 198 206 172 129 
124 206 233 225 166 129 196 129 

58 108 216 90 136 174 200 160 
172 213 246 263 259 243 208 163 
168 206 246 245 236 166 176 132 
142 190 217 148 125 196 207 173 
175 219 253 266 26·1 248 213 167 

83 105 164 249 255 236 201 159 
117 201 234 251 244 193 169 129 
159 170 206 203 250 204 162 99 

99 85 59 59 70 57 49 53 
58 66 122 114 85 104 103 86 

142 156 204 109 106 101 140 120 
92 169 179 95 125 105 99 31 

119 178 177 172 267 234 216 186 
22 35 40 16 21 21 32 20 
71 94 102 99 79 94 51 50 

117 128 142 175 152 194 216 150 
208 158 225 277 135 68 73 28 
140 129 117 132 95 107 112 76 
197 234 224 192 90 163 70 98 
199 240 267 222 151 165 216 115 
133 187 231 151 202 220 180 96 

45 46 54 78 71 166 142 69 

3428 4313 4929 4888 4497 4463 4248 3134 

114- 3 143-8 164- 3 162-9 149-9 148-8 141-6 104- 5 

APRIL 1971 I -
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

36 12 1 559 
22 14 3 741 
26 19 1 821 
46 17 2 1574 
91 25 3 777 

105 44 6 1740 
51 32 5 1389 
89 26 5 1637 

105 45 7 1344 
105 43 8 2054 

56 31 6 1858 
118 58 7 1723 
108 51 10 2169 

93 42 8 1690 I 
103 52 10 1848 

80 33 14 1661 
35 13 4 760 I 

52 20 5 848 
49 29 10 1263 
26 17 11 1032 

116 22 11 1828 
8 6 1 239 

36 22 5 780 
69 72 29 -1 1580 
14 6 3 1446 
60 47 17 1 1157 
75 24 14 1 1634 
57 37 15 1 1941 
49 50 8 1 1658 
58 37 16 1 861 

1938 946 245 6 40612 

64-6 31- 5 8-2 0"2 1353-7 



T \nIl' 1 (Contd ) , . BIRR 

110m 3 4 5 6 7 

L.A.T. to to to to to 

I :, 0 "- Ii 

IJay I 3 27 !if> 147 

2 3 30 65 144 

3 3 32 85 143 
-I 4 33 86 145 
~ 3 33 77 136 
G 4 26 60 126 
7 4 37 87 161 
f> 4 36 90 108 
9 12 20 25 43 

10 13 49 88 

II 6 18 41 75 

12 5 26 55 138 

13 5 32 83 120 
14 G 25 32 26 
1!'l 7 44 9!i 176 
10 7 33 76 72 

I 7 6 34 55 35 
II' 6 27 79 96 
19 11 53 110 166 
20 5 11 19 45 
21 6 15 33 52 
22 2 14 39 70 
23 7 21 46 108 
24 11 29 92 124 
25 10 32 64 81 
26 7 20 43 25 
27 17 54 125 133 
2h 1 10 21i 47 87 
29 1 12 34 81 91 
30 3 13 52 89 
31 1 20 GG 126 190 

Totnl :1 21:1 91 (} 2141 3240 

MpHn 0-1 6-9 29-5 69-1 I 04 - 5 

GLDB·\I SOlAR RWIATIO); - MEA); HOURLY VALUES . 2 
(J/cm ) 

6 9 10 II 12 13 14 15 
to to to to to to to to 

9 10 1 I 12 D 1·1 15 16 

201 2·11 2b9 250 2;;4 201 !i3 66 
197 235 269 2-18 292 153 157 86 

199 239 220 259 282 256 239 184 
202 249 271 303 301 281 233 208 
195 237 220 186 140 67 76 54 

93 116 95 91 87 105 27 35 
163 190 194 127 125 160 t 29 110 
151i 210 142 185 150 91 63 45 
106 76 122 85 93 53 99 147 
135 225 260 244 221 298 253 206 

84 99 161 126 127 135 165 213 
219 261 298 246 174 264 221 194 
171 184 270 246 279 256 229 188 

37 82 84 155 170 107 167 86 
205 233 236 282 296 212 175 154 

79 78 119 99 166 135 142 16·1 
81 150 272 121 174 166 196 218 

168 159 173 262 246 234 198 70 
217 153 191 179 241 234 155 113 

66 74 95 91 117 72 113 121 
53 63 52 73 81 145 172 163 
97 90 113 128 134 223 133 117 
95 94 111 78 70 78 45 25 

127 159 150 132 140 130 116 27 
65 90 124 180 186 250 197 187 
23 85 125 140 202 195 121 53 

166 196 254 198 158 166 233 217 
111 111 115 160 122 191 77 102 
130 94 98 112 117 131 115 51 
109 133 177 232 176 171 249 138 
224 265 148 180 187 235 180 72 

41liG -lli71 5446 5396 5508 5395 4760 3814 

135- 0 157-1 175- 7 174-1 177- 7 174-0 154-2 123- 0 

16 17 16 
to to to 
17 18 19 

32 21 13 
11 b H 17 

90 50 17 
157 94 39 

22 9 8 
12 11 15 
62 50 16 
43 30 21 

112 34 26 
103 84 26 
137 54 33 
129 91 42 
134 81 34 

63 17 1 
118 111 42 

96 52 9 
145 55· 32 

68 55 38 
58 39 19 
34 15 17 

104 52 21 
52 41 25 
15 10 6 
56 74 50 

161 113 55 
24 14 10 

143 79 66 
114 68 31 

85 68 23 
172 99 59 

31 21 23 

2690 1646 834 

86-8 53-1 26-9 

--------------------------------

Al~Y 1971 I 

19 20 Total 
to to for 
20 21 Day 

2 1918 
2 2080 
2 2300 
4 2610 
2 1467 
4 907 
6 1621 
4 1396 

10 1064 
6 2211 
8 150·1 

11 2374 
5 2317 
1 1059 

11 2400 
3 1330 
6 1758 
6 1885 
5 1950 
4 899 
6 1091 
5 1283 

809 
15 1432 
14 1809 

2 1089 
15 1 2221 
18 1393 

7 1250 
9 \881 

12 1981 

205 1 51289 

6-6 0-0 1654-5 



T\[lIJ' 1 (Contd ) , DIRR 

HOm 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 '] 8 

Day 1 I 13 66 125 166 
2 12 36 60 110 
3 I 18 60 114 167 
4 I 12 26 62 188 
5 6 19 35 70 
6 I 12 30 58 155 
7 13 22 53 67 
6 5 9 24 117 
9 1 21 53 62 38 

10 I 20 57 127 177 
11 1 13 28 46 41 
12 1 I I 17 49 56 
13 1 13 37 90 125 
14 I 9 16 41 110 
15 1 12 43 101 62 
16 2 27 63 127 I 61 
I 7 " II 31 62 96 ~ 

If, 4 8 18 26 
19 7 19 31 48 
20 2 13 49 41 144 
21 5 7 13 29 
22 3 33 76 134 187 
23 II 22 52 115 
24 7 15 60 87 
25 I 8 26 48 66 
26 I 23 59 56 134 
27 2 16 61 108 136 
28 2 20 76 120 175 
29 10 37 58 113 
30 6 12 17 29 

Total 26 391 1080 1992 3235 

Mean 0·9 13·0 36·0 66·4 107· 8 

GLOBA.L SOL\R RADIATIO'" - MEA. ... HOL1lLY VA.LUES 
2 

(J!cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

128 190 t .. -Hi 159 130 169 183 132 
109 190 101 61 127 237 174 97 
181 233 291 227 237 293 278 193 
216 256 287 306 306 294 264 ""-~~I 

151 210 250 312 323 310 280 232 
167 177 96 93 135 155 91 160 

72 126 143 76 164 125 171 175 
64 82 147 159 132 115 95 103 
51 113 128 161 210 236 219 175 

180 147 139 160 176 191 127 171 
79 93 76 187 120 55 151 117 
62 69 99 103 139 174 173 181 

175 253 276 192 151 102 113 99 
75 78 102 244 202 193 97 76 
99 149 160 96 149 145 144 109 

189 270 246 237 215 236 168 136 
94 129 152 112 151 171 163 104 
29 47 45 56 45 40 55 41 
69 99 179 128 92 55 53 64 

114 89 130 145 162 273 242 187 
33 24 25 26 46 191 138 135 

197 230 230 291 278 352 209 172 
234 233 291 256 244 199 191 207 

94 75 III 118 87 88 55 48 
140 158 176 235 204 156 153 100 
173 177 216 238 223 181 155 157 
155 152 164 223 140 138 103 86 
197 180 258 266 242 212 247 200 
142 191 118 166 206 189 158 91 

29 42 71 119 143 174 260 194 

3698 4462 4853 5172 5199 5449 4910 4189 

123· 3 148· 7 161· 8 172· 4 173· 3 181·6 163· 7 139· 6 

JUNE 1971 I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

139 78 53 30 1928 
125 73 5f< 17 I ·1608 
137 82 19 14 I 2546 
180 126 70 24 I 2846 
147 82 54 22 I 2504 

95 107 52 8 1612 
88 48 13 2 1398 
72 18 9 8 1 1160 

135 74 14 6 1697 
109 61 25 5 1873 

40 9 9 3 1068 
104 136 105 14 I 1494 

77 56 38 21 I 1820 
56 47 28 8 I 1384 

117 51 24 12 I 1475 
94 75 73 22 3 2344 

127 54 37 14 1 1511 
33 22 11 4 484 
36 28 13 7 928 

126 69 20 9 1815 
160 114 58 16 I 1021 
101 54 35 9 I 2592 
173 123 61 12 I 2425 

24 18 16 7 910 
85 36 17 7 1616 

100 86 39 17 3 2038 
63 88 61 28 3 1727 

181 72 43 17 2 2510 
36 68 33 12 2 1630 
71 58 31 12 1268 

3031 2013 1119 387 26 51232 

101· 0 67· 1 37· 3 12· 9 0·9 1707· 7 



T\nI F 1 (rontd ) . DIRR 

IIOl1! 3 4 5 6 7 
1..,\. T. to to to to to 

·1 ~ Ii 7 0 

[Jay 1 1 7 14 39 !iO 

2 10 21 42 60 
3 1 14 32 30 29 
4 9 26 85 126 
5 2 21 55 136 153 
6 1 20 72 127 178 
7 2 25 70 119 171 
8 1 14 37 70 74 
9 1 14 63 134 179 

10 1 17 61' 127 179 
11 1 6 19 35 46 
12 22 70 130 184 
13 1 18 69 127 180 
1-1 9 29 38 63 
15 4 18 39 105 
16 1 14 45 97 III 
17 15 47 123 168 
If; 9 30 62 117 
19 9 22 58 105 
20 12 38 66 104 
21 10 31 54 67 
22 8 10 19 31 
23 8 20 53 92 
24 8 50 44 98 
25 7 26 108 132 
26 9 37 62 86 
27 3 14 29 49 
2f- 12 54 86 159 
29 9 28 40 68 
30 7 31 62 118 
31 3 13 35 5F. 

Total 1 :1 3:)3 1159 227" 3340 

Mpan 0-4 11·4 37-4 73-4 107· 7 

GLOIlAL SOlAR R·\DIATIO'; - MFJ\'; IIOL1lLY VALUES 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

00 90 104 fig 9S 106 72 153 
77 92 99 113 111 75 50 33 
43 100 119 94 49 31 45 21 

147 166 217 222 231 187 242 230 
137 170 257 262 270 209 261 224 
229 269 300 312 315 297 266 22:) 
217 256 275 297 268 263 213 172 

70 110 112 111 67 65 57 &6 
234 268 309 325 326 308 276 235 
229 269 300 313 314 297 269 227 

56 109 225 237 202 194 226 202 
218 234 292 301 315 302 271 235 
162 269 280 300 317 296 247 219 

99 141 139 103 155 167 95 69 
217 266 291 283 266 233 155 133 
170 207 2G5 300 294 239 208 158 
161 242 302 326 282 255 271 249 
187 270 276 180 169 157 161 224 
201 147 181 173 175 107 75 108 
124 65 82 132 119 61 56 46 

84 131 77 133 116 173 56 37 
58 77 108 83 88 91 72 94 

121 146 148 183 148 87 36 31 
135 237 70 206 155 121 88 99 
172 207 162 252 139 112 130 110 
176 202 190 149 279 184 194 173 

63 91 103 116 146 125 52 72 
213 187 137 153 159 103 121 50 
132 230 196 171 225 254 231 183 
150 126 31 25 72 147 154 114 
131 160 249 226 182 131 170 118 

4513 ~534 5&96 6170 6052 5377 4840 4330 

14~·6 178- 5 190- 2 199· 0 195· 2 173· 5 156· 1 139·7 

JUI Y 1971 I -
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

67 30 27 10 1 1038 
23 24 14 10 1 855 
15 43 28 10 704 

188 135 85 23 2 2321 
135 t 26 74 21 1 2514 
176 121 73 23 1 3005 
164 110 60 17 1 2700 
125 28 32 6 1065 
164 129 75 26 1 3087 
17& 123 75 30 1 3017 
166 98 19 13 1654 
t 62 120 72 23 1 2972 
182 85 - 31 10 2813 

56 51 49 8 1271 
I 

151 123 54 20 2358 
170 126 53 19 1 247& 
89 63 35 22 2650 I 

163 111 63 14 2213 
103 74 29 9 1576 
56 40 20 7 1028 
42 79 33 6 1129 
33 34 12 1 819 
63 66 11 9 1222 
17 47 22 10 1407 

133 55 11 4 1760 
86 132 34 17 2010 

122 97 37 :l 1122 
105 40 36 11 1626 
167 105 34 8 2081 

95 45 26 1 1204 
66 42 19 5 160b 

3502 250~ 1243 396 11 ~7507 

113·0 80·7 40-1 12·8 0·4 1855·1 



TAR!.'- I (Contd.) BIRR 

Hom 3 4 5 6 -, 
L.A.T_ to to to to to 

4 5 6 .. 6 

Day I 7 19 93 
2 6 31 109 151 
3 1 9 16 27 
4 3 28 88 155 
5 4 28 84 144 
6 1 6 25 79 
7 4 24 54 108 
1> 4 16 23 30 
9 2 14 32 37 

10 1 11 29 38 
I I 2 22 44 91 
12 1 9 23 37 
13 13 28 63 
\-I 7 II 20 
15 2 20 65 94 
1G 2 26 85 149 
17 1 17 45 76 
II> I 15 58 III 
19 I 18 66 112 
20 13 40 43 
21 7 22 53 
22 7 24 52 
23 7 11 12 
24 7 14 20 
25 14 53 106 
26 3 10 24 
27 8 39 57 
28 3 10 25 
29 2 16 33 
30 4 17 30 
31 4 16 23 

Total 36 400 1178 2093 

Aft'an 1-2 12·9 3&-0 67- 5 

GLOBAL SOL.\1l RADIATIO:> - MEA:> HOLTILY VALL'ES 2 
(J!cm ) 

6 9 10 I I 12 13 14 15 
to to to to to to to to 

9 10 I I 12 13 14 15 16 

39 91 117 132 109 201 82 50 
205 131 208 311 267 147 147 89 

77 72 97 47 84 71 55 47 
157 90 155 234 171 152 118 94 
171 224 147 195 223 249 183 141 
136 144 151 153 95 95 78 93 
153 180 128 122 107 134 136 124 

46 42 73 97 56 55 54 31 
60 86 168 11>4 135 70 57 60 
81 111 97 97 109 143 168 74 

146 153 143 103 157 159 89 33 
130 75 159 196 257 232 92 92 

83 158 217 162 159 76 17 8 
29 51 42 76 108 99 107 125 

109 74 1\7 148 210 218 170 163 
197 253 259 163 208 223 13& 162 
101 99 118 101 136 296 237 106 
158 200 240 260 259 242 157 177 
125 119 261 197 141 176 148 127 

90 167 262 272 130 121 55 66 
75 94 135 129 238 253 217 206 
65 97 121 124 142 76 44 63 
22 27 32 37 58 55 22 19 
50 58 75 71 65 80 42 31 

158 194 236 224 209 183 190 136 
35 27 29 79 157 180 163 75 

147 156 166 143 113 108 95 60 
38 58 88 109 97 102 70 76 
50 194 169 190 204 203 213 178 
36 108 111 157 125 178 167 78 
36 75 130 99 173 191 163 56 

3005 3608 4471 4632 4812 4768 3674 2840 

96-9 116- 4 144·2 149·4 155-2 153-8 118· 5 91-6 

16 17 16 
to to to 
17 18 19 

72 61 35 
34 27 16 
50 25 20 
G-t 14 24 
95 72 21 
43 22 13 
66 23 10 
16 9 6 
25 11 5 
56 45 9 
47 21 10 
55 32 10 
\4 21 10 

113 91 9 
79 92 37 
57 29 26 
56 32 10 

115 57 21 
101 53 28 

32 9 6 
130 82 29 

65 19 3 
16 9 3 
25 1\ 3 
60 39 8 
68 27 21 
36 17 4 
59 15 3 

126 59 12 
87 19 6 
26 1 I 3 

1892 1054 421 

61- 0 34-0 13·6 

19 
to 
20 

6 
2 
3 
7 
2 
3 
1 
1 

I 

2 
2 
1 
1 
2 
I 

35 

1 -I 

AUGUST, 1971. 

20 Total 
to for 
21 Day 

II 94 
1881 

703 
1554 
1983 
1137 
1376 
559 
966 

1070 
1220 
1400 
1029 

890 
1608 
1998 
1436 
2073 
1674 
1306 
1670 

902 
330 
572 

1810 
898 

1149 
753 

1649 
1123 
1006 

38919 

1255-5 

o.J 
o 



TAIlLr: 1 (C:ontcl ) IlIRR 

JlOl'H I 3 4 5 6 7 
I..A.T.! to to to to to 

I ·1 5 6 7 8 I 

I 
IJ,l!, 1 4 21 75 

2 2 18 22 
3 2 11 24 
4 7 30 60 
5 7 56 119 
6 6 21 85 
7 6 45 87 
6 4 38 89 
9 4 37 69 

10 4 33 77 
11 3 18 37 
12 6 15 
13 1 20 74 
14 1 19 109 
15 1 27 82 
16 2 26 83 
17 1 19 76 
lE- I 22 67 
19 1 27 77 
20 10 87 
21 1 24 52 
22 25 79 
23 12 27 
24 6 19 
25 9 32 
26 13 73 
27 8 29 
2& 14 68 
29 6 19 
30 8 26 

Total 5!< G29 1838 

~I(>B. n I . !J 21· 0 tll ·3 
--_. 

GWIJ\L SOh\R RADIATIO~ - MEAN I10UllLY VALUES , 2 
(J/ern ) 

8 9 10 II 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

92 155 155 90 192 2·13 159 112 
67 66 45 34 27 28 39 28 
36 72 60 81 62 56 45 21 

147 199 214 177 253 204 197 162 
167 209 238 255 258 234 193 145 
143 144 218 240 237 216 186 142 

79 164 166 232 240 229 192 148 
142 188 223 237 249 238 193 148 
132 161 155 129 123 192 167 123 
152 048 ) (145 ) 055 ) (150) (125 ) 80 65 

51 98 142 139 137 76 42 21 
21 32 69 103 109 85 73 47 

131 175 204 220 223 204 180 123 
166 177 209 222 223 200 173 132 
129 173 207 227 225 209 171 130 
129 171 193 203 202 155 131 76 
137 191 105 105 193 118 162 82 
126 143 226 91 179 203 115 83 

81 85 100 75 81 73 66 78 
89 184 187 182 237 138 102 59 
31 58 66 58 82 74 50 35 

140 169 200 217 212 199 171 71 
38 67 71 56 75 103 86 77 
27 29 76 63 54 55 48 46 
46 121 138 148 113 79 59 55 

120 165 110 58 20 43 102 56 
46 121 183 207 214 193 165 96 

109 155 195 139 141 74 56 56 
43 40 18 27 47 34 37 24 
60 114 161 215 180 186 150 106 

2877 3974 4479 4365 4738 4266 3590 2547 

95·9 132- 5 149·3 146-2 157- 9 142-2 119- 7 1l4- 9 

Sr:PTEMIlF:R 1971 .. I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

96 38 9 1441 
18 6 2 402 
16 5 491 

109 53 7 1819 
112 41 7 2041 

97 44 5 1784 
94 30 4 1716 
94 41 5 1889 
42 23 3 1360 
32 16 1 1183 
22 8 794 
36 12 1 609 
73 39 3 1670 
79 33 1 1744 
77 27 1 1686 .... 
29 14 1414 -
36 16 1 1242 
58 23 1 1338 
39 12 1 796 
31 12 1318 

9 8 548 
30 8 1521 
28 3 643 
16 4 443 
27 7 834 
29 13 802 
44 9 1315 
22 4 1033 
19 3 317 
53 10 1269 

1467 562 52 35462 

4S- 9 11l-7 1-7 118:!-1 



T"IlIF 1 (r td ) on IJ IRH 

1I0l'll 3 4 5 G 7 
L.A.T. to to to to to 

4 5 6 r 8 

!Jay I 7 43 
2 9 37 
3 3 15 
4 4 19 
5 3 23 

I· 
G 3 13 
7 2 15 

I 8 2 22 
9 2 18 

10 14 
I I I 16 
12 2 15 
13 10 
14 2 44 
15 10 
16 I 27 
17 I 13 

I 
Ib I 17 
19 I 10 
20 18 i 21 9 
22 7 
23 I 9 
24 11 
25 16 
26 10 
27 5 
2& 6 
29 12 
30 5 
31 I 1 

Total ·15 500 

~k'an 1·5 lli·1 

GLOIJ~L SOL\R RADI\TlO~ , - MEA~ lIOL1lLY VALUES 2 
(J/cm ) 

S 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 I I 12 13 14 15 16 

104 70 99 21G 155 121 147 99 
96 134 168 191 191 171 128 SI 
72 133 157 169 178 179 124 98 
4G 88 110 58 72 84 72 42 
60 151 112 115 93 74 40 30 
39 88 138 47 39 43 35 20 
40 60 68 79 55 35 25 31 
40 37 73 70 31 28 17 12 
71 72 93 67 129 42 43 51 
60 120 129 65 80 61 55 32 
54 105 150 142 144 129 117 G8 
55 59 52 39 52 32 28 20 
26 18 24 2·1 68 34 30 28 
93 130 158 173 151 17G 101 68 
25 18 17 43 122 69 I I 9 55 
47 82 110 123 129 102 67 37 
55 70 114 132 145 143 94 33 
52 109 82 64 22 27 25 12 
37 107 145 I 1 I 99 61 65 49 
63 70 94 122 89 71 21 16 
24 24 35 32 48 37 35 16 
36 94 125 142 142 127 95 56 
19 18 15 23 14 33 44 21 
26 44 44 84 64 65 73 48 
51 105 I I 9 108 131 133 103 42 
39 68 65 94 88 72 77 29 
13 43 60 73 39 37 37 15 
19 29 19 20 78 60 40 13 
54 94 125 141 121 93 94 49 
13 47 103 90 74 98 92 48 
50 90 121 143 I I I S4 54 22 

H79 2377 2924 3000 2954 2521 2097 1241 

47·7 7G·7 94-3 96-8 95·3 SI-3 67- 6 40-0 

ocrOIJER 1971 I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

45 6 1112 
42 3 1251 
40 6 1174 
IG 3 614 
15 3 719 
I I 3 479 
II I 422 

7 1 340 
39 4 631 
14 630 
28 2 956 

6 360 
9 I 272 

24 I 1121 
24 I 503 
I I 736 
14 814 

3 414 
17 702 

8 572 
6 266 

17 841 
9 206 

16 475 
9 817 

10 552 
6 328 
2 286 

12 795 
15 585 

3 6S9 

489 35 19662 

15-8 I - I 634·3 



T\I\l" 1 (rontd ) , - nI1l1l 

II0LT! 3 4 5 6 7 
1...\_ T_ to to to to to 

4 :; 6 .. b 

Dn) , .. 
2 7 
3 6 
4 6 
5 7 
6 3 
7 1 
I> 3 
9 1 

10 
11 
12 1 
13 2 
14 2 
1~ 1 
16 • 
17 
18 
19 1 
20 
21 1 
22 1 
23 
24 1 
25 
26 
27 
28 
29 
30 

Total 51 
,--.~-- -_. -- - ----_._--

'!t-aIL 1 • 7 
--~ 

GI Q[1\I SOl-\1l HADJATIO~ - ~W\~ II0LT!LY \',\LtJES - " , 
2 

(J!cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 
9 10 11 12 13 14 15 16 

37 45 53 61 99 91 50 40 
32 23 32 24 55 84 36 16 
35 51 115 96 110 112 63 33 
12 16 19 30 27 23 16 7 
22 66 123 132 124 75 39 17 
35 81 115 99 112 100 88 33 

5 24 16 17 21 15 11 13 
6 28 81 86 82 88 61 26 

10 28 60 68 78 66 59 22 
4 7 17 46 58 82 43 13 
7 16 29 43 56 42 23 9 

13 32 45 46 40 44 27 19 
18 56 74 65 117 94 62 18 
18 39 96 68 77 87 49 21 

9 20 30 32 37 24 22 6 
7 14 22 30 22 33 19 12 
5 12 23 51 37 32 19 5 
8 29 39 42 32 57 63 23 

45 64 94 111 109 86 57 10 
4 6 8 11 \4 6 4 1 
9 35 80 75 61 81 42 16 

12 27 45 54 46 59 35 11 
11 21 32 63 73 50 25 9 
10 35 61 65 64 49 35 13 

5 15 . 21 33 18 19 14 6 
5 23 27 33 27 18 12 5 
6 19 58 77 55 37 17 7 

17 40 47 96 68 79 51 13 
9 20 10 11 27 34 24 8 

12 45 61 68 38 55 48 10 

428 937 1553 1775 1824 1724 1114 442 

14-3 31- 2 ~1-8 59-2 60- 8 57- 5 37- 1 14- 7 

NovnmER 1971 .. I 

16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

10 493 
309 

7 628 
156 

3 608 
5 671 
3 126 
3 464 
3 435 
1 273 
1 226 
1 268 
1 507 
1 478 

161 
1 160 

184 
1 294 

577 
56 

420 
290 
284 
333 
131 
150 
276 
431 
143 
337 

41 9889 

1-4 329-6 



T\flIF 1 (rontd ) , BIRR GLOlJ\L SOlAR RADIATlO~ , 

lI()l11 I 3 4 5 6 7 8 9 10 
L.A.T. to to to to to to to to 

i -I 5 G "Z 8 9 10 I I I 

I>ay 1 I 12 4G G3 
2 

I 
8 25 31 

3 7 13 27 
I 

4 3 17 27 
5 5 29 67 
6 5 10 9 
7 9 41 56 
8 12 42 62 
9 5 19 34 

10 1 7 12 
I I 2 8 14 
12 4 14 22 
13 8 37 39 
H 1 6 21 
15 8 32 63 
16 3 12 II> 
I, 3 16 25 
18 10 5 
19 6 14 54 
20 1 6 9 
21 2 14 22 
22 1 6 13 
23 7 32 31 
24 4 20 21 
25 2 12 20 
26 I; 12 17 
27 2 16 21 
28 3 29 60 
29 9 41 65 
30 4 16 40 
31 4 9 

Total H2 60G 979 

!.h·an 4·6 19· 5 31· 6 

AU'''~ IIOlTlL Y VALVES - " . 

It 12 13 
to to to 
12 13 14 

72 5·j 29 
21 20 35 
51 57 45 
26 35 35 
80 83 43 
25 40 49 
77 87 69 
52 54 42 
35 25 18 
20 26 30 
21 17 16 
21 20 15 
63 35 25 
42 24 24 
75 76 58 
44 50 49 
46 7S 35 

9 14 It 
46 63 50 
I I 24 1 I 
23 23 30 
12 9 7 
24 45 21 
16 30 26 
27 23 21 
21 29 13 
31 27 36 
76 78 60 
64 41 27 
42 40 37 

9 7 6 

I I 8·j 1234 973 

38·2 39· 8 31·4 

2 
(J!cm ) 

14 15 
to to 
15 lG 

24 6 
11 4 
20 6 
24 7 
23 7 
36 9 
37 9 
24 6 
12 4 
16 6 
10 I 

9 2 
10 2 
31 6 
33 7 
12 I 
10 2 
I I 4 
16 4 
22 I 
I I 2 

5 
13 3 
13 4 
12 2 

4 I 
31 7 
29 5 
22 4 
29 8 

4 

564 130 

18·2 4·2 

16 
to 
17 

DFcnffiER 1971 , . 
17 16 19 20 Total 
to to to to for 
18 19 20 21 Day 

306 
155 
226 
174 
337 
183 
387 
294 
152 
118 

89 
107 
219 
155 
352 
189 
215 

64 
253 
85 

127 
53 

176 
136 
I I 9 
102 
171 
340 
273 
216 

39 

5612 

187· 5 



TAnI F '> .. - [lInn DAILY TOTAL'> OF GLO[J·\L SOLAn RADIATIO:-; 

Month Jan. Feb. Mar. Apr. May June July 

Llay 1 191) 4()fI 140 ~~9 191& 1928 103>-
2 192 163 751 741 2080 1608 8!\5 
3 400 185 604 1'21 2300 2!'14 G 70·1 
4 70 154 1084 1574 2610 2HG 2321 
5 173 116 244 777 1467 2504 2514 
6 86 133 647 1740 907 1612 3005 
7 239 297 407 1389 1621 1398 2700 
R 126 20=> 842 1637 1396 1160 1065 
9 93 351 552 1344 1064 1697 3067 

10 332 259 856 2054 2211 1873 3017 
1 I 365 51'8 617 11'56 1504 1068 185·1 
12 370 14·1 557 1723 2374 1494 2972 
13 :>42 635 326 2169 2317 1820 2813 
14 160 31'4 1249 1690 1059 13&4 1271 
15 163 644 602 1848 2400 1475 2356 
16 333 592 1183 1661 1330 2344 2478 
17 131 522 918 760 1758 1511 2650 
11' 153 523 11'3 6·18 1885 484 2213 
19 255 235 882 1263 1950 928 1576 
20 229 . 763 1541 1032 699 1815 1028 
21 50·1 942 1479 1828 1091 1021 1129 
22 379 100·1 1319 239 1283 2592 819 
23 275 605 304 780 609 2425 1222 
2·1 311 713 362 1580 1432 910 1407 
25 442 839 1152 1446 1809 1616 1760 
26 339 506 540 1157 1089 2038 2010 
27 265 24·1 354 1634 2221 1727 1122 
2f' 221' 569 704 1941 1393 2510 1626 
29 57f' 1007 1658 1250 1630 2081 . 30 453 7!H 861 1881 1268 1204 
31 423 1115 1981 1608 

Tote I 652!) 12&0·1 23272 40612 51289 51232 57507 

\f~'nn 27!)·O ·1:17-:1 7!iO" 7 1353·7 1654·5 1707· 7 1855·1 
-- - ---------

2 
(J!cm ) 

Aug. 

119~ 

1881 
703 

1554 
1983 
1137 
1376 

559 
966 

1070 
1220 
1400 
1029 

890 
1608 
1998 
1436 
2073 
1674 
1306 
1670 

902 
330 
572 

1810 
898 

1149 
753 

1649 
1123 
1006 

38919 

1255· 5 

• 

Sept. 

1441 
402 
491 

1819 
2041 
1784 
1716 
1689 
1360 
1163 

794 
609 

1670 
1744 
1686 
1414 
1242 
1336 

796 
1318 

548 
1521 

643 
443 
834 
802 

1315 
1033 
317 

1269 

35462 

11f'2·1 

Fl71 -

Oct. Nov. Dec. 

·1112 493 306 
I 2!\1 309 155 
1174 628· 226 

614 156 174 
719 608 337 
479 671 183 
422 126 387 
340 464 294 
631 435 152 
630 273 118 
956 226 89 
360 268 107 
272 507 219 

1121 478 155 
503 181 352 
736 160 189 
814 184 215 
414 294 64 
702 577 253 
572 56 85 
266 420 127 
841 290 53 
206 284 176 
475 333 136 
817 131 119 
552 150 102 
326 276 171 
286 431 340 
795 143 273 
585 337 216 
689 39 

19662 9869 5812 

63·1· 3 329-6 187· 5 
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FI"g" 1 Map showing the s"ite of Valentia Observatory and "Its environs" 
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F"ig 3 Exposure diagram shOWing Azimuth and Elevation of all objects which obscure the Solorimete r • together with [Ievotlon and AZimuth 

of the sun at different times of the yeor 



A 
(Q) 

.. , 
• 0 0 la, 

o 

Q 
SCALI 0 1 1 J .. 

"'''''0. , • •• (... V 
Fig. 4. Mop showing site of Kilkenny Meteorological Station. 
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KilKENNY METEOROLOGICAL STATION - LAYOUT Of BUILDINGS AND INSTRUMENTS 

• 

bin Blllil! L- 8;n /Yror4i!r 
T t 

Seal. 0 I :I ~ 4 5 ,*(r .. 
I I I I I r 



• • 

20.r-----------------------------------------------------------------------------------------------, 
17 

06 
IS' 

OS 16 

Hi' 

09 12 
15 

14' 

12" 

Z 
Q 
!;:( 10' 05 16 19 
> 06 
W 17 
--' 07 
W 

S· 
OB 16 

e' A B C 0 0 C B A 

09 15 

4' 

04 
20 

O~~.~~~L::30r;.~~JL~~:J~jL~lJ~L:jL--~;jl2JL~~~==~==.,~~.;t~j[~··2;·~~.:1::tc-2;4LO~·~~jl~2~70~·~~~300~~·~~-L~330~~·JL~~:!360· 
s w N N 

KILKENNY 

F 19. 6. f 11( posure diagram shoNing (1) azimuth ond t:levalion of all objects which obscurt: sola rimeler. 
(2) azimuth and ~I ..... ation of Sun at various t"orTics of y~or as followS; (Al Jun~ 22. (8) Apr·,1 21. 

August 23. (e) March 21. September 23. (D) F~bruory 18. October 25. (E) December 22 



• 

• M.llorologi •• 1 
SUI ion 

Fig. 7. Map showing site of Birr Meteorological Station. 
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BIRR METEOROLOGICAL STATION - LAYOUT OF BUILDINGS ANO INSTRUMENTS 
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Fig: g. Exposure diagram showing (1) azimuth and ~Ievation of all objects which obscure solarimeter: 
(2) azimuth and elevation of Sun at various times of year as follows (A) June 22 (8) April 21, 

August 23 (C) March 21, September 23 (D) February 18, October 25 (E) December 22, . 


