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ABSTRACT

The Korea Institute of Energy and Resources (KIER) has begun collecting hori-
zental insolation data since May, 1982 at different locations.

Because of a poor reliability of existing data, KIER’s new data will be exten-
sively used by the solar system users as well as by research institutes.

But, the quality of the solar radiation data is not always good. This reports on an
attempt to identify systematic error in such data using clear—day analysis for data
rehabilitation. Clear-day analysis is successful in uncovering solar radiation data of
questionable quality.

It is not proven that rehabilitation process can improve the quality of data for

- daily or monthly means but it is suggested that the method can be used to improve
the quality of data for monthly means of several years for use in many applications
of solar energy planning. |

Earlier studies finding a maximum ETR of about 0.80 are confirmed.
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Table 1 Applied stations list of Clear-day
(’81.1~86.12)

analysis method

Station | Station No,| Lat, Long. | Feight,
Chuncheon 101 37°54'N | 127°44°E{ 74.0 M
Gangnung 105 37°45'N | 128°54’E| 6.0 M
Seou | 108 37°34'N | 126°58E | 85.5 M
Seosan 129 36°47'N{126°27°E{ 19,7 M
Cheongju 131 [36°38'N|127°26’E| 59.1 M
Pohang 138 36°02’N | 129°23'E| 5.6 M
Daegu 143 35°53’'N| 18°37'E| 57.8 M
Jeonju 146 35°49'N | 127°09°E | 51.2 M
Gwangju 156 35°08’N | 126°55’'E | 70.9 M
Busan 159 35°06'N | 129°02°E | 69.2 M
Mokpo 165 34°47'N 1 126°23'E | 53.4 M
Jeju 184 33°31°'N | 126°32°E| 22.0 M
Jinju 192 35°12°N | 128°06'E | 21.6 M
Dae j eon 133 36°18'N[127°24’E| 77.1 M
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Table 3 Necessary stations & periods
- for data rehabitation

Station fe‘lalralboiciaioil;n Remar ks
Chuncheon | 1981,1 ~1982 2] RMS
Pohang 181.1 ~1981,12 n o
Cheongju 1981.1 ~198B1.12 ”
193.1
1985.1
Seoul 192,12 C.M.S
Seosan 1985, 5 R.M,S
Mok po 1981,1 ~1981,12 o
1985, 10 |
Daegu 1986, 1 7"
Daejeon 1986, 2 7
| 19%6, 3
Je ju 1982,10 ”
1986, 10 |
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'Data rehabitation result examples for necessary correction statlons :

correction factor(ratio),

Month | ‘81 ’82 x
Div. 1 2 | 3 4 |5 | 6 7 | 8 9 (10 [ 1m |12 1|2 lAvr,
Correction factor (K) - 1.8 1.5 1.31] 1.30] 1.3 -{ 1.8 126 1.43| 155 | 1.56| 1.50| 1.3 | 1.37
Uncorrected value 6.2 | 8.W|11.2 [1279]12.31 [ 14.2 | 1.8 {1096 | 10.51| 8.2 | 5.62 | 5.01] 5.01| 8.3 | 9.53
Corrected value - | 11.25|14.11 | 16.75| 16.00 | 18.63 -[14.03 ) 13.24 11,3 | 871 | 782 7582|1182 [12.78
Standard station 5.87 | 11,90 115.03 | 16,57 | 16.65 { 15.53 | 144111444 [ 13.33{11.% | 894 | 876 | 876} 10,33 { 12.08
(Gangnung)
* average of 12 months

Pohang(36°03’N )
- Month ‘81 | | %
Div, 1 2 3 4 5 6 7 8 | 9 |10 11 12 | Avr,
Correction factor (K) - - - 163 19| 1.81 ] 1.79 -1 151 1,62 1.55} 1.42| 1.64
Uncorrec ted value -1 | - 1203 9m | 804] 84485 | 8% 659 54|53 86
Corrected value - - - [19.61 |{1751 |14.55 | 15.11 - 12,93 |10.68 | 8.37 | 7.64 | 13.30
Standard station 8.66 | 9.41 13.24 [15.75 [17.19 |14,40 | 2,76 [13.28 | 12,83 | 0.6 | 8.04 | 7.62 | 12.36

(Daegu)
* average of 8 months

Mokpo (34°47’ N)
Month ’81 . *
Di v, i 2 | 3 4. 5 6 7 {8 | 9 |10 |1 12 | Avr,
Correction factor (K)| 1.4 -1 -} 18] 1) 18| 187) 18| 1.76) 183] 1.83 | 197 179
Uncorrected value 5.2 .5.65 7.64| 83| 10.61} 877 | 9.7 | 9.72 | 8.41 | 6.64 | 4.5 4,251 7.51
Corrected value 7.49 - -1 14,05( 19.73116.58 | 18,25 | 17.60 | 14.80 | 12,55 | 8.34 | 8,37 | 13.79
'Standard statian 7.53 | 7.99 | 5.9 10,13| m.62|16.37 |16.52 | 16.38 {15.7 [12.17 | 8.85 | 8.11 | 12.20

(_Gwangju) N | | ’
* average of 10 months
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Cheongju (36°38'N )

A&t Wedoletel ERE #HE R WIE

Month

’81
. ' : . %
Div, | 3 4 5 6 7 8 9 {10 | n 12 | Avr,
Correction factor(K)|[ 1.27 | 1.64 | 1.87| 2.21{ 2.21| 1.7 - {134 | 1.8 1.2t | 1.59 | 1.55| 1.69
Uncor_tected value 6.60 6.98 | 6,45 687 | 7.26110.21 | 10.00 { 9.77 957} 847} 5.4 4,71} 17.67
Corrected value 8.38 |11.45 | 12,06 |15.18 | 16.48 | 17.97 - 113.09 | 17.80 {10.%5 | 8.17 | 7.30] 12.56
Standard station 10.02 |{10.89 |13.31 {15.37 {16,009 | 17.22 | 14.81 {14.47 [15.55 {10.47 { 7.47 { 7.11 | 12.73
(Seosan) - |
x average of 11 months
Station:Seoul (37°34°’N) Rehabi'tatioﬁ period:1982, 12, Monthly Average Correction Factor:1,24
Do _
Div | 1 2 .3 4 5 6 7 8 9 to | an 1z |13 1|5 e
Uncorrected Value | 538 | 1.9 { 4,16 | 174 | 889 | 7.75{ 6,38 | 4™ | 7.19 | 2.90 | 5.15 83| 791 | 6.9 | 511401 |
Corrected Value | 6.67 | 1.85 | 5.16 | 2.16 [11.02 | 9.61| 7.85 | 5.94 | 892 | 3.60 | 6.® |10.0 | 9.81 | 8.5 | 6.3 [ 0.14
Chuncheon STD | 6.90 | 138 1 4,17 | 2,15 110,13 | 993 ] 9,15 7.80 | 502} 1.53 | 4.01 } 962 | 803 | 7.32 § 6.35 | 2.62
Day _ . A
Div o8 J19 j20 fa j22 | ® j2 |25 |26 |27 (28 |2 |30 |3 vr.
Uncorrected Value | 8.17 | 8.10] 506 [ 419 | 6.40 | 203 [ 4.27 6.15 | 5651 5.19 | 7.74 | 5.% | 7.79 { 7.41 { 6.80 { 5.64
Corrected Value |10.13 |10,04|6.27 [520 | 794 | 252 | 5.® | 7.63 | 7.01 | 6,44 [ 9.60 | 6.8 | 9.66 | 9.19 | 843 | 6,99
Chuncheon STD 9.31 | 8.48{ 485 | 439 |68 | 259 | 4.8 | 657 ) 6,23} 445 1952 )53 7.3 9.0 9.8} 6.3
Station: Cheongju(36°38‘N) Rehabitation:1983, 1, Monthly Average Correction Factor ¢ 1,53
. Day | 2 3 | 4 5 6 7 18 o 1o ] {2z B3 e lis |16
Div
Uncorrected Value | 772 | 835|874 | 483 | 20 | 6.75 | 2.32] 8,26 | 9.42| 959 | 4.27| 8.8 | 8.43| 7.0 | 7.9} 7.58
Corrected Value | 11,81 {12.78 {1337 | 7,39 | 4.13 (10,33 | 3.5 |12.64 | 14.41 | 14,67 | 6.53 113.74 | 12.90 |12.09 | 12,09 | 11.60|
Seosan STD 1046 | 11,11 {12.99 | 7.10 | 6.28 10.23 | 6.04 | 7.92 | 10.96 | 12,05 | 4.27 [ 7.59| 8.66 {10.09 [ 10,09 { 9.82
Day | ' ' ]
Div 17 18 119 Y20 | 21 |22 [235 | 2¢ |25 | 26 27 |28 |29 (30 |31 f{Aavr.
Uncorrected Value | 2.94 | 9.23] 7.77] 9.11 | 9.83 | 8.98 | 853 | 9.34 | 9.8 | 953 | 8,44 | 8.62]| 531 |3.72 | 8.60| 7.53
Corrected Vaiue 4.50 [14.12 | 11.89 | 13.9% [15.04 113.74 |13.06 |14.® |14.89 |14.58 12,91 |13.19 ) 8.12 |5.69 | 13.16 | 11,52
'Seosan STD 443 111,18} 10.95 | 11.17 {11,990 {13.48 [ 9.02 {1188 [11.82 [11.23 { 9.74 | 7.45{ 3.10 [5.42 { 12.97| 9.40
Station: Cheongju(36°38'N) Rehabitation period:1985.]. | Monthly Average Correction Factor: {.”1
T~ Day | | | | |
\ ! 213 45 T8 9 |0 )z )8 e ) 16
Uncorrected Value | 8.71| 7.13 | 8.53 | 1034 | 9,65 |10.12 1 10.49 | 9.16 | 6.48 | 1085 | 7.2 | 177 | 5.87 1139 | 4.84 | .56
Corrected Value | 11.41 [ 9.34 (11,17 | 13.55{ 12,64 |13.26 | 13.74 |12.00 | 849 | 14.20 |10.12 } 2.32 | 7.69 | 14,92 | 6.34 |11.21
Seosan STD 10,27 | 6.35 | 6.53 ['11.,07 10.61110.54 {1057 | 9.85{ 8.9 | 7.6 { 655 9.30 { 7.8 | 11.62 | 6.11 }11.83
sokoll iz M8 W13 1988.5
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247, MW, HF, 23T

Day | 17 | 18 {19 120 121 | 22 1 23 | 24125 | 26 | 27 | 2 | 29 | 30 | 31 | Avr..
Div _
Uncorrected Value | 8.8 {1008 | 1.40 | 1002 | 9.05 ) 7.55 | 11.03 | 14.60|13.22 ] 11,81 | 2,00 |14.43 | 3.68 | 14.23 | 9,69 | 8,98
Corrected Value |11.55113.20 | 1.83)13.13 ! 11.86 | 989 | 14.45 |19.13 17,32 |15.47 | 2.62 |18,90 [11,37 | 18.64 | 12,60 | 11.76
Seosan STD 11.19 {1067 | 2.87{ 1205 | 754 | 790 { 11.97 1221 [12.46 | 9.89 | 3.75 [13.5¢4 | 9.65 [13.00 | 7.3 | 9,40
Station:Seosan(36°46°N) Rehabitation period:1985.5. Monthly Average Correction Factor ¢ 1.51
. Day | 2 | 3 s | 5 6 7 8 9 10 | 12 {13 114 s | 16
Div ' :
Uncorrected Value | 23.41 12256 | 1667 5.8 | 2.2 [ 383 11556 (21,98 | 39| .62 {25.36{16.17 | 2.81{ 21,81 19,28 1,25
Corrected Value |35.35 {34.10 |25.17 | 8.88 | 3.35 | 5.78 | 23.50 {33.19 | 36.2 | 31.14 |38.29 | 2.91 | 4.24| 41.57]29.11 | 1,89
Cheongju STD 20.66 (22,73 | 17.72]10.32 | 3,90 | 3.2 | 4.62 |2.28 | B.51| 25,06 | 23.80 | 18,87 | 2.49 26.13| 17,89 | 27.66
. Day | 47 |18 {190 |20 | 2 22 | 3 124 | 25 |26 |27 {28 {29 |30 |3t |aw.
v )
Uncorrected Value | 27.84 | 607 | 2.48 | 10,9 | 26.86|28.23 | B.98 |®.45 | 24.03 | .75 | 16.53 | 26.00 |27.38 |18.46 | 15,51 17.93
Corrected Value [42.04| 9.17 | 3.74 {1540 14056 {42.63 |36.21 {429 | 3.2 | .88 124,96 { 3,26 14134 {27.87 | 23.42| 27.07
Cheongju STD 26.78 | 558 1 5.9 | 14.00 } 19.62 26,33 | 20.71 |1B8.66 | 23.3 | 25.31 | 14,91 [ 25,59 |25.2]1 | 18,51 | 21.91 [ 18.19
Station ‘Mokpo (34°47'N)  Rehabitation period:1985.10, Monthly Average Correction Factor: 0,92
. Day ] 2 3 4 | 5 6 7 8 g |10 1M 112 {13 14 {15 16
Div
Uncorrected Value | 17.85 | 20.96 [18.40 | 4,99 ) 520 {1448 1 14.27 | 1637112, 73 | 1.41 | 3.9 | 4.31 {13.63 | 9.87 | 1453 | 3.27
Corrected Value 16,42 {1928 [16.93 | 459 | 4.78 | 1332 {1313 {15.06 | 11.71 1130 | 3.64 | 3.97 {1254 { 9.8 | 13,37 3.01
Gwangju STD |i1588 (189 117.00 { 3.74{ 3,151 86011497 { 1491 11136 {112} 3.2313.73113.9 {1052 } 15.83] 2.28
Day |
Div 17 18 | 19 { 20 |21 22 (23 [24 |25 l26 }27 |28 |29 |30 |31 |B&vr.
Uncorrected Value | 17.56 [ 16.35 | 9.27 |10.67 |16.44 |16.43 |14.61 | 12.21 | 6.49 [15.08 {13.20 | 859! 2.15 {14.07 | 6.04 |11.46
Corrected Value |1616 (1504 853 | 9.8 |15.12 |15.12 {1344 | 11231597 |1387112.8 | 7.72) 1.9 {1294 | 6.56 {10.54
Gwangju STD 14,78 | 14.12 | 9.64 {10.07 114.88 [14.88 | 9.67 | 12.17 ) 6.58 |12.60 | 11.06 | 9,97 | 1.41 [12.46 | 2.57 |10.11
Station : Daegu (35°53’N) Rehabitatioﬁ period:1986.1, Mbnthly Average Correction Factor: (0,78
Day . .
. 1 2 3 4 5 6 7 8 9 10 {11 12 | 18 | 14 15 16
1V .
Uncorrected Value | 4,50 [13.31 | 4.44 |10.8 [11.67 | 12.& | 7.38 | 9.19 | 13.65 |15.13 |14.74 {1350 { 14.68 |15.90 10,01 | 13.56
Corrected Value 2,74 (1038 | 346 | 7.98 | 9.10 {10.00 | 5.76 { 7.17 (10,65 |11.80 |11.50 {10.53 1108 |12.90 { 7.8 | 10.58
Pohang STD 8.87 |11.01 | 259 | 9.52 {11.60 | 11.61 | 557 {11.38 | 11.8 |11.73 12.21 {178 { 11,78 {11.01 | 9.04 | 10,92
Day ' .
Div 17 | 18 19 | 20 | 2t 22 | 23 24 1 25 |26 127 128 | 29 | 30 | 31 |awr.
Uncorrected Value | 9.87 | 8.71 [ 13,52 |12.93 | 12,36 [17,25 | 1737} 17.37[13.84 (16.13 | 17.43 [ 14.41]| 13,58 | 7.2 13.38 |12.60
Corrected Value 7.63 { 6.7 {10.5 110.09 | 9.64[13.46 13,55 | 13.55{10.80 |12.58 |13.60 | 11,24} 10,59 | 6,10} 10.44 | 9.83
Pohang STD 895 13.8 [ 11.74 | 9.3¢ | 674 |12.73 | 12.38 | 1274 |10.31 12,38 [13.62 | 9.75/10.16 | 654 9.7 |10.08
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BN B4R REdolele) ERE #E ¥ @if
Station:Daejeon (36°18°N) Rehabitation period : 1986, 2. Monthly Correction Factor:0,80
. Day 1 2 3 4 5 6 7 8 9 10 1 12 |13 14 115 16
Div
Uncorrected Value (1542 |12,77 {15.95 | 16.80| 16.65 | 13.06 | 16.92 17,06 117,86 | 13.23 18,21 | 17,16} 5.53 | 852 7.5 | 17.51
Corrected Value 1234 [ 10.2 (12,76 | 13.44| 13,32 { 10.45 | 13.54 [ 13.65 [ 14.29 | 10.58 [14.57 | 13.B3 | 24.42 | 7.2 6.05 | 14,01
Cheongju STD 12.65 | 855 114,32 [ 14,05] 14.11 [ 14,38 | 13.90 | 14.13 | 15.04 | 11.19{14.83 | 13.16 | 3.51 | 6.31 9,36 | 13,86
Day -
Div 17 18 19 20 21 22 23 |24 25 26 21 28 | 29 30 31 Avr,
Uncorrected Value | 834 | 8,17 [10.15 11,38 | 18.97 {20.0¢ | 16.33 |20.31 | 19.58 | 10.39 [10.36 | 15.72 14,42
Corrected Value 6.67 | 6.54 [8.12 19,10 | 15.B (16,03 {13.06 {16.5 |15.66 | 8.31 | 8.28 | 12.58 11,46
Cheongju STD 6.83 | 6.08 (10,92 (10,92 | 16,1016,80 (16,31 [17.06 [15.77 { 11.85 | 9.94 [ 16.57 12,45
Station : Daejeon(36°18’N) Rehabitation period:1986,3, Monthly Correction Factor : 0.73
Day . "
Div 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Uncorrected Value | 11.69(18.22 |20.06 [22.76 21,24 (16,87 Y 17,00 17,56 | 3.31 [ 16,14 [1591 |16.5%5 | 21811442 | 3.5 B.2
Corrected Value 8.53 |13.30 {M4.64 |16.61 |15.51 |12,32 |12.48 [ 1282 | 2,42 | 11.8 [11.61 |12.8 | 1053 | 1053 | 2.62 13,31
Cheongju STD 10,38 (16,27 {1694 118,18 [17.57 {17.19 [17.80 [ 17.82 ] 3.54 | 17.85 {16.60 | 13.73 | 3.05|11.87 | 3.63 19,03
Day . , |
Div 17 18 19 20 21 22 23 24 25 26 27 |28 29 30 31 Avr,
Uncorrected Value 17,71 | 136 | 4.22 [16.41 [ 16,12 [ 3.6 |10.23 | 19.38 20,09 [19.66 16,32 {1490 {17.64 | 8.85| 20,981 14,31
Corrected Value 12,93 1099 {3.08 /11,98 |11.77 | 2,88 | 7.47 [14.15 |14.67 |14.35 [11.91 [10.88 |12.88 6,46 15,32 | 10.45
Cheongju STD 18.98 | 2,81 |[3.39 |1558 {18,24 |55 {14.29 1601 [20.10 |20.60 |{18.67 {15.61 |17.77 10,47| 2,46} 14,23
Station:Jeju(d3°31’N) Rehabitation period:1982 .10, Monthly Correction Factor: 0 78
Day | 2 3 4 5 6 7 | 8 9 (10 {1 |12 (18 [14 [15 |16
Div |
Uncorrected Value | 6,37 | 183 {17.21 | 19,09 | 5521720 |18.46 | 18.37 [18.60 |16.78 | 17.23 | 16.94 |16.78 [17.19 | I11.16 | 15,39
Corrected Value 4971 1,43 113,42 |14,83 | 43111349 }14.40 | 14,3 114,51 [13,09 ] 13,44 | 13,21 }13.® }13.41 8,70 | 12.00
Mokpo STD 14.15 | 1.65 |15.03 | 17.80 | 5.80 |17.30 | 19.29 18.45 | 18,67 [17.89 | 16,93 | 17.39 [17.59 [13.46 | 1.86| 16,59
Day 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 [-Avr,
Div
Uncorrected Value |13.18 | 16.96| 8.81 | 12.97 {13.19 {14.47 | 10.00] 6.22 [13.98 |15.83 {1146 | 6,74 | 717 | 492 | 4,15 | 1272
Corrected Value 10.28] 13283 6901 101211020 (1120} 7.8 4.8 {1090 (12,35} 8.4 { 526 | 559 | 3.84 | 3.24 { 9,92
Mokpo STD 15,74 | 16.37| 6.64| 15.26 (12,57 {1259 | 4.08| 8.54 [13.26 (12,66 | 14.03 (13,59 [14.43 {14.22 | 2,95 | 13.35
Station : Jeju (33°31’N) Rehabitation period:1986,10, Monthly Correction Factor: 0,80
D
. Yol 2 | 3 4 |5 {6 | 7 |8 to [10]|n |12 |13 |14 {15 |16
Uncorrected Value |14.53 | 19,87 | 16,27 | 19.37 1293 | 11.86 | 17.40 110,70 |16.43 | 9.9 | 16.09 | 18.53 |17.67 {17.18 | 16.94 | 17. 28
Corrected Value 11.62 | 15.90 [ 13. | 15.50 (10.34 | 949 {13.92 | 8.5 (13,14 | 7,97 (12,87 |14.82 |14.14 |13.74 | 1355 | 3.2
Mokpo STD 11,39 | 11,38 119,36 | 17.69 [16.31 |14.13|16.27 }13.73 11,15 ) 4.58 116.07 [18.45 115,48 116,33 | 15.25 ] 13.88
119 ool ) 2) Mg 1% 1988. 5
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N Day 17| 18 |19 |20 21 12 |23 124 125 |26 {21 |28 |29 {30 |31 |[Aavr.
iv
Uncorrected Value [128 | 6.24]10.96 | 1853 | 3.65 |14.87 | 14.04 | 6.0 [15.72 | 2.01 | 17.64| 7.21 | 2.08 | 6.34 | 11.02 | 12.99
Corrected Value |99 | 49| 877 [14.8 [2.92 |11.90 {11.8 |55 {128 | 1.61 | 4,11} 577 | 1.66 | 507 | 8.82]10.39
Mokpo STD 843 | 122116661 16831 298 [17.18 [13.50 [11.%4 [15.19 | 3841580 [ 11.03 | 6.80{13.,61 | 15.19 | 13.52
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