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Abstract

Five direct/diffuse decomposition models were validated using the eight years data set of direct
normal beam insolation measured in Seoul. The comparison has been performed in terms of the widely
used statistical indicators such as MBE, RMSE, CV(RMSE), t-Statistic and Degree of Agreement.
Result indicates that most of the correlations exhibit a tendency to underestimate the direct normal
- beam 1nsolation except Bouguer’s model. Most of big discrepancies between the measured and the
predicted values was mainly shown in near the sunrising and the sunset period. Even though the
investigated five models showed fairly large disagreement for the measured values by 34%~48% of
CV(RMSE), Udagawa’s correlation which includes the effect of solar altitude variation appears to

performs always better in every statistical error tests.
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Table 1. Resuls of statistical error test for five insolation decomposition models
2N _. | &MY Mean Bias Error Mean Bias Error(%)
4% | ST | Wm2 | Em | Uda | Bou. | Reil | Re2 | Em | Uda | Bou | Reit | Rei2
1991 2252 | 2712 -67.0 -415 90.5 -67.9 -61.7 | -24% | -15% 33% -24% | -22%
1992 2378 2717 -63.1 -30.3 87.9 -b85 -585 | -23% | -11% 32% -22% | -22%
1993 2150 269.0 -69.9 -385 82.4 -66.8 ~70.0 -26% -14% 31% -20% | -26%
1994 1852 305.0 -735 -41.1 64.9 -70.8 -72.1 -24% -13% | 21% -23% | -24%
1996 2689 3330 -10bb | -75.1 305 -1042 | 1018 | -32% -23% { 11% -31% ?31%
1998 1391 2838 =777 -49.0 82.0 -76.3 -6 | -21% | -17% 29% ~21% | -21%
Z A 12710 2914 -77.0 -46.8 72.4 -75.0 -74.1 -26% -16% 25% -26% | -25%
2o | =2xmR Root Mean Squire Error ~ Coefficient of Variance (RMSE%)
A% | TT | (wimd) - - - -
Erb Uda. { Bou. | Reil Rei? Erb Uda. | Bou. | Reil Rei2
1991 2252 271.2 117.3 106.7 152.4 116.5 112.6 42% 38% HH% 42% 41%
1992 2378 271.7 104.4 83.6 138.7 954 96.0 38% 31% 51% 35% 35%
1993 2150 2690 110.7 89.7 137.8 103.3 105.5 41% 33% 51% 38% 39%
1994 | 1852 305.0 116.8 87.2 134.8 105.5 109.7 38% 29% 44% 35% 36%
1996 | 2689 333.0 146.5 1169 131.1 1389 139.6 44% | 35% 39% 42% 42%
1998 1391 283.8 130.8 1137 157.7 127.1 1295 46% 40% 56% 45% 46%
A A 12710 2914 1223 100.5 141.2 115.7 116.5 42% 34% 48% 40% 40%
BN | . | BNED Degree of Agreement T_statistic
AE | T ) W2 | g | uda | Bou | Reit | Re2 | E | Uda | Bou. | Reil | Rei2
1991 2252 2712 0.925 (0.928 0.875 0.919 0.924 33.1 20.0 35.0 34.0 31.1
1992 2378 2719 0928 0.948 0.888 0.934 0.933 36.9 189 39.9 378 374
1993 | 2150 269.0 0.924 0.944 0.893 (.929 0.925 37.7 220 34.6 39.3 41.2
1994 1852 305.0 0.933 0.959 0.909 (.942 0.936 34.8 23.0 236 39.0 38.1
1996 2689 333.0 0.913 0.938 0.921 0.916 0.915 53.9 435 14.6 53.9 56.3
1998 1391 2838 0.907 0.921 0.864 0.906 .901 275 178 22.7 28.0 26.8
x| 12710 2914 0.919 0.939 0.898 0.922 0.920 01.44 59.28 67.30 959 93.04
o WE HABAGAAF HAEA 2 HFA ZE=37] wiEoltt. 48 Erbs9 754— 4
TEEAA FHo] Uepdth 7t I)oA ulE Hslol WE At A Uiz gor F2
2 e £xol Helebt 4l 53 YUUY EYd 9o Ry EER Ehdel
Aol XS YEY, 4 2z 25 FdE e 4 Kt%kol 52 498 A9y yiE
%ME} FH/IY dF A= 4 dAF BX SAT X9 5 F }?l of X3l uwhet
o 9% 3R 12 Ao BExEn 99 2w AR PAHEFRT Z‘Jr?ﬂ AxES dFsin Stk
3t £44% SAUT HAH 87 A24% Reindl®) 29 BATE 2 & - 59 JF2
JA7l= $=sgw RyLQoh o= @m0 xeldh] Wi Fm/e 2 A3 AR T EF
el Zdd gdn=e 93 F AZE 4% o] B3Itk ¥ Bouguer ZW& Ktghol Hold
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