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Abstract

Radiation data are the best source of information for estimating average incident radiation. Lacking this or
data from nearby locations of similar climate, it is possible to use empirical relationships to estimate radiation
from days of cloudiness.

It is necessary to estimate the regression coefficients in order to predict the daily global radiation on a
horizontal surface. Therefore many different equations have proposed to evaluate them for certain areas. In
this work a new correlation has been made to predict the solar radiation for 16 different areas over Korea by
estimating the regression coefficients taking into account cloud cover.

Particularly, the straight line regression model proposed shows reliable results for estimating the global
radiation on a horizontal surface with monthly average deviation of -0.26 to +0.53 % and each station annual
average deviation of -1.61 to +1.7 % from measured values.
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9 [0 2a | e | ag | 93 | Ae |22 | an | =9 | ar | 2% [ 9% | v | 52 | A3 | A% |92
14 a”  [10.56721|11.38309 10.05679 | 11.27528 | 12.37375 | 11.89605 | 12.07588 | 11.93838 [ 11.40803 | 11.44433 | 12.96325 | 12.03742  13.15868 [ 13.3549 | 12.87455 | 11.26877
b" |-0.7479|-0.82966 | -0.7735 [-0.82759|-0.83673 | -0.85082 | -0.89457 | -0.94982| -0.84558 | -0.84213 | -0.88619  -0.86988 | -0.87454 | -1.12232| -0.91002| -0.81065
R? 0.65962(0.711530.62653(0.66982(0.57757|0.62829] 0.63029] 0.72446| 0.64453 | 0.61131 [0.58569| 0.60004| 0.55483| 0.6684| 0.6780.72228
249 a”  [14.20038|15.056313.73279 | 14.94579 | 15.87059 | 15.34806 | 15.9896 | 15.97253 | 15.13565 | 14.89503 | 17.07093 | 16.17373 [ 17.56614 [ 18.31982 | 16.615|14.10504
b”  |-0.93419(-1.04378|-0.96583| -1.0269 | -1.04669 | -1.06251 | -1.13546 | -1.24317| -1.0653 | -1.05923 | -1.19609 | -1.24141 | -1.23553| -1.52569 [ -1.11486 | -0.90016
R* 0.2937]0.62298(0.59785[0.62853]0.60045|0.67454(0.66564 | 0.7101]0.66656)0.63318]0.63725(0.64704|0.61857|0.68917|0.65446 | 0.64064
3¢ a”  [19.56737|20.70736| 18.51901 | 20.25614 | 20.85196 | 19.97662 | 20.80835 | 20.94632  20.10872 [ 19.86086 [21.78891 | 20.4822 | 22.70148 [ 23.01079 | 21.59461 | 20.07849
b"” |-1.30283[-1.50317|-1.29386| -1.3911|-1.39302 | -1.38182 | -1.47288 | -1.58717| -1.39005 | -1.4366 | -1.47642 | -1.43725|-1.60911|-1.78072(-1.37387 | -1.41604
R? 0.60697/0.632250.56635|0.62368|0.59416|0.58856 0.66865] 0.68939] 0.65352 | 0.66065 | 0.62121 | 0.56393| 0.65975| 0.67593| 0.60146 | 0.65532
449 a"  [23.95576|25.25835 | 23.24556 | 24.98126 | 25.56535 | 24.7031 | 25.77007 | 25.62609 | 24.56722  24.12362 | 26.22167 | 25.70945 | 27.06563 | 27.07558 | 26.21434 | 24.47958
b"”  |-1.61436|-1.71956|-1.65682|-1.71378| -1.68345 | -1.7114 | -1.80798 | -1.88972| -1.70763 | -1.68485 | -1.80146 | -1.83573| -1.85335| -1.9596 [ -1.75702 | -1.66539
R? 0.633520.63243|0.65487[0.66287| 0.6405|0.66011|0.69461]0.70528|0.68396|0.67037 |0.66862|0.611790.68653|0.70879( 0.65129| 0.7159
54 a”  [28.24082)29.03169|26.82991 | 28.58777 | 29.47968 | 28.19421 | 28.27102 | 28.63111 | 27.85681 | 27.10388 [ 29.47102 | 28.55632 | 30. 1982 [ 29.80443 | 29.14739 | 28.192%4
b”  |-1.91338(-1.95396|-1.92327|-1.95306 | -2.00463 [ -1.92003| -1.9612|-2.07021 | -1.92985 | -1.87605 [ -2.04581 | -2.03659 | -2.11835 | -2.08059 | -1.95702| -1.90363
R? 0.67304/0.63911|0.67422(0.68387|0.68208| 0.68455| 0.67572| 0.72043| 0.68735 | 0.69638 | 0.70558 | 0.67146| 0.72731| 0.67967| 0.65836 | 0.67162
62 a”  |30.9604 | 32.0254828.29691 | 30.65946 | 31.51095 | 29.83530.22335 | 30.71895 | 29.94245 | 28.3528 | 31.14086 | 31.24431 | 32.40483 | 32.30318 | 31.10369 | 31.21899
b"  |-2.13355(-2.2741|-2.03909|-2.07998| -2.18051 | -2.03671 | -2.10367 | -2.19424| -2.09925 | -1.93448 | -2.19154 | -2.28818| -2.31999| -2.27159 [ -2.12991 | -2.17195
R* 0.6905|0.69187(0.68471[0.68286|0.67949|0.68452(0.67812{0.67719| 0.68194)0.64487|0.65305 | 0.64466 | 0.71902| 0.63997| 0.61438| 0.66584
72 a"” 3294705 31.70681 | 27.35718 | 32.95617 | 31.58662 | 30.13069 | 31.57691 | 29.96952 | 20.62986 | 28.5283 | 31.27726 | 30.0852 | 32.429 | 31.06514 | 31.14664 | 31.72074
b"  |-2.4954(-2.33387| -2.0946 | -2.45956 | -2.31284 | -2.1756 | -2.37537|-2.21696 | -2.16007 [ -2.07709 [-2.26953 | -2.22588 | -2.34563 | -2.2126|-2.23741|-2.31506
R* 0.65]0.65287(0.61499(0.66724|0.68148| 0.6523[0.66733(0.70809|0.686410.62958|0.59358|0.65857| 0.68180.70715|0.66053(0.65787
8¢ a” 2867483 28.86835(24.1309 | 28.57289 | 27.54011 | 26.82368 | 28.02484 | 26.4234 | 26.21453 | 25.14361 | 26.38715| 27.03179 | 28.711 [29.4607928.4036 | 27.93733
b"  |-2.06677|-2.16955|-1.75188 | -2.04607 | -1.97069 | -1.92464 | -2.05023 | -1.90557| -1.88382( -1.79803 | -1.77219 | -1.92515| -1.96332| -2.22878 | -1.9989 | -2.06148
R* 0.6855(0.72252(0.62441(0.69409|0.71311|0.67421| 0.702{0.65902|0.69032)0.66314|0.57187| 0.6318|0.68135|0.71471]0.68374|0.70642
94 a” [ 2247141)23.21191 | 20.06233 | 23.42225 | 22.06825 | 21.79154 | 22.00204 | 23.15893 [ 21.56739 | 20.90479 | 22.71366 | 21.90997 | 23.42737 [ 24.94014 | 23.80208 | 21.71616
b"” |-1.53182(-1.69348|-1.37035|-1.59621 | -1.46081 | -1.46161 | -1.50883 | -1.76629| -1.50707 | -1.40407 | -1.5338|-1.55921 | -1.59106| -1.91114 | -1.61873 | -1.37755
R? 0.61713/0.695420.60223|0.64874(0.67982| 0.63591| 0.67649] 0.69346| 0.68212[0.65163[0.64591 | 0.6433|0.70644|0.71874|0.65303|0.63494
10€ a”  [15.65873]16.49231 | 14.69261 | 16.39787 | 16.79042 | 16.37437| 16.51716 | 16.40167 [ 15.71817 | 15.96569 | 17.22618 | 16.61329 | 18.05648 [ 19.05951 | 18.18199 | 16.04159
b"  |-0.98622(-1.14097|-0.94248|-1.01782| -1.07269 | -1.05246 | -1.06737 | -1.09008| -0.9867 | -1.05218 | -1.07696 | -1.08025| -1.15298| -1.41167 [ -1.07947 | -1.00588
R? 0.50543/0.62864/0.51248[0.52083|0.59002| 0.57722| 0.56275| 0.57864| 0.56325 | 0.59667 | 0.56906 | 0.55556 | 0.63844| 0.67069| 0.55854 | 0.59194
11¢ a”  [11.7831]12.2171810.71334 | 12.05636 | 12.64807 | 12.37454 | 12.45235 | 12.49263  11.65641 | 11.84665 | 13.29466 | 12.65371 | 13.62451 [ 14.36148 | 13.52678 | 11.65557
b"  |-0.88644|-0.93652(-0.81761 [ -0.89483| -0.89154 | -0.89391 | -0.89642 | -0.93256 | -0.79525 | -0.84538 | -0.8979(-0.89831 | -0.93403 | -1.1379| -0.85962 -0.82182
R? 0.65535/0.71767/0.60397 |0.65304|0.29574|0.66266| 0.61632| 0.66719] 0.61444 | 0.62051 [0.64003 | 0.60857|  0.617|0.71532|0.614520.66159
129 a”  [9.44909|10.07209|8.59697(9.96878 | 10.53778 | 10.0708| 10.52761 | 10.42154 [ 9.88623 | 10.04507 | 11.06011 | 10.51667 | 11.30947 [ 11.93167 | 11.48145|9.82503
b"  |-0.68745|-0.71541 [ -0.61442 [ -0.71524 | -0.68582| -0.69969 | -0.74768 | -0.75953 | -0.66604 | -0.72353 | -0.71912 -0.73405 | -0.73502 | -0.99062| -0.73572| -0.69378
R? 0.68143/0.67639/0.57795[0.65728|0.53028| 0.59085| 0.57898| 0.63039] 0.55708 |0.61009 | 0.54241 | 0.53137| 0.58712| 0.70975| 0.61532| 0.6887
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