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Abstract

Since the atmospheric clearness index is one of the main factors for evaluating
atmospheric circumstances, it is necessary to estimate its characteristics all over the cities
in Korea. This study was focused on the evaluation of atmospheric condition for each 15
cities in terms of respectively or mutually analyzed clearness factor that was predicted on
the assumed clear day with the model using factors such as average global insolation,
cloud amount, and duration of sunshine measured for two years between 1999 and 2000.
The new clearness index data will be extensively used by atmospheric circumstances
analysts as well as by solar application designers or users.
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Table 1. Selected station for simulation

CAY (XY o £ | 4 2 |1 &%
E A | 101 |37 54| 127 44" | 74.0m
7ZF =1 105 |37 45| 128 B4 | 26.0
A& 108 |37 34| 126 58 | 855
o F 114 |37 20| 127 BT | 149.8
A oAbl 129 |36 46 ) 126 28 | 19.7
A %1 131 (36 381 127 26 | 59.0
A | 133 |36 22| 127 22 | 67.2
¥ & | 138 136 02 129 24 25
g F| 143 |35 53| 128 37 | 578
A F| 146 (35 49| 127 09 | 51.2
F F| 156 (35 10| 126 53 | 70.3
2 oA 159 |35 061 129 02 | 69.2
= X | 165 |34 49| 126 22 | 36.5
A F| 184 133 31 126 32 | 22.0
A F1 192 (35 12] 128 06 | 215
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Table 2. Region constants for selected station
o " zd zeMe 9 | A | B85 | OF | 28 | 07 | oF | 25 | 24| 22 AF | A
By 5.543 | 2714 1 3.823 | 5.356 | 3.878 | 3.852 | 3.309 | 3.582 | 1.953 | 4.255 | 2.608 | 2.487 | 5.524 | 2.500 | 3.530
I b -0.3161 0.012 1-0.1831-0.290 1 -0.065 | -0.1331-0.099 | -0.105 1 0.036 |-0.2291 0.049 | 0.042 {-0.169{-0.0191-0.055
by 0.657 | 0.912 1 0.708 | 0.661 | 0.839 | 0.818 | 1.014 | 0.955 | 0.866 | 0.720 | 0.983 | 0.861 | 0.891 | 0.980 | 1.003
R’ 0.932 1091310903 | 0.923 | 0.848 | 0.897 | 0.920 | 0.904 | 0.785 | 0.884 | 0.820 | 0.855 | 0.841 | 0.892 | 0.867
B 6.006 | 2.490 | 2.544 1 5331 15,213 1 6.797 | 7.039 | 4.371 | 6.203 | 5.373 | 2.365 | 3.274 | 6.067 | 1.641 | 4.812
9 by -(.188 1 0.081 |-0.001 [-0.093 |-0.120-0.342 | -0.392 | -0.037 | -0.285 | -0.242 | 0.030 | 0.060 {-0.217] 0.133 {-0.164
by 0.865 | 1.176 | 1.134 [ 0.915 10994 | 0.766 | 0.905 | 1.170 1 0.658 { 0.813 1 1.241 | 1.041 [ 1.054 | 1.295 | 1.130
R’ 0.840 | 0.845 1 0.896 | 0.852 1 0.833 1 0.869 | 0.820 1 0.912 | 0.681 | 0.8h3 | 0.854 | 0.877 | 0.828 | 0.884 | 0.899
Bo 4017 | 27702 | 4.933 | 3.897 | 3.849 | 5.921 | 7.127 | 4.541 | h418 | 5.924 | 3.084 | 2.451 | 5.679 | 6.353 | 4.320
3 B 0.129 1 0.263 |-0.244 [-0.004-0.093 [-0.199|-0.331 | 0.048 |-0.149 | -0.287 | 0.089 | 0.150 {-0.140|-0.272|-0.010
by 1.394 | 1499 | 1.211 | 1.468 | 1460 | 1.219 | 1.305 | 1.497 | 1.129 | 1.121 | 1.473 | 1.410 | 1.466 | 1.265 | 1.506
R’ 0.861 1 0.901 [ 0.934 1 0.917 10,9101 0.909 | 0.901 | 0.890 | 0.796 | 0.876 | 0.899 | 0.917 { 0.881 | 0.921 | 0.917
By 8505 (5944 | 3.086 | 7.321 | 6.155 | 5.546 | 8.149 | 7.934 | 5.196 | 9.545 | 7.955 | 5.290 | 6.822 | 5.500 { 7.300
A by -0.2161-0.045 ] 0.107 |-0.157]-0.1231-0.120 | -0.269 | -0.373 | -0.133 | -0.509 {-0.320 | -0.118 | -0.111 [ -0.172 | 0.248
By 1.295 | 1527 11,628 | 1447 | 1456 | 1458 1 1479 1 1555 | 1410 | 1.083 | 1,343 1 1.472 | 1.601 | 1.511 | 1.491
R’ 0.937 10,920 1 0.952 1 0.938 | 0.942 | 0.962 | 0.935 | 0.941 | 0.921 | 0.885 | 0.922 | 0.953 | 0.916 | 0.953 | 0.930
By 7.156 ) 1.984 | 3.796 | 5.061 | 5.831 | 6.914 | 6.191 | 9.282 | 6.156 | 6.930 | 5,995 1 3.293 | 9.012 | 7.390 | 5.977
5 By 0.03810.497 | 0.100 | 0.111 |-0.085 [-0.131|-0.134 {-0.255 | -0.036 [ -0.133 |-0.087 | 0.176 |-0.202 [-0.080 | 0.023
by 1.534 1 1797 | 1.631 | 1.763 | 1.566 | 1.434 | 1.167 | 1.446 | 1.400 | 1.424 | 1.589 | 1.593 | 1.500 | 1.458 | 1.670
R’ (0.882 10.904 | 0.928 | 0.894 | 0.940 1 0.903 | 0.884 | 0.888 | 0.828 { 0.903 | 0.945 | 0.926 [ 0.913 | 0.921 | 0.911
By ROT5 12699 | 2.782 | 5.106 | 2.861 | 5.227 1 8.699 | 7.067 | 6.988 | 7.744 |1 9.002 | 5.040 | 8.124 110.248] 4.890
6 b 0142 1 0.332 1 0.167 | 0.148 | 0.345 | 0.121 |-0.216 |-0.1201-0.134|-0.257 | -0.317 | 0.002 [-0.155|-0.307 | 0.116
by 16111 1.761 | 1718 | 1.804 | 1.781 | 1.553 1 1.501 | 1.698 | 1.535 | 1.401 | 1.475 { 1.516 | 1.761 | 1.251 | 1.756
R’ 0.864 {0934 10.937 10.926 1 0.902 1 0.902 ] 0,900 | 0.919 | 0.837 | 0.916 | 0.915 | 0.911 | 0.919 | 0.887 | 0.908
By 6.886 | 3.940 | 3438 | 6.607 | 7.563 | 5.565 | 8.406 | 9.858 | 3.646 | 6.310 | 6.241 | 6.464 | 6.108 [11.476| 6.518
7 by 0,116 0.322 | 0.087 | 0.049 [-0.097 | 0.059 {-0.102|-0.278 | 0.915 |-0.104{ 0.007 |-0.033 | 0.185 |-0.511 | 0.039
by 1.625 1 1.650 | 1.632 | 1.655 | 1.504 | 1.535 | 1.513 | 1.395 | 1.701 | 1.520 | 1.600 | 1.361 | 1.785 | 1.135 | 1.606
R’ 0.897 1 0.910 | 0.918 | 0.915 10.857 1 0.912 | 0.773 | 0.902 1 0.887 | 0.898 | 0.922 | 0.896 1 0.786 | 0.875 | 0.899
By 5.868 | 4.967 | 4631 |10.886| 5.055 | 5.836 | 10.518| 7.861 | 8.313 | 6.027 | 7.116 | 1.952 | 3.744 | 7.712 | 8.368
3 B 0.070 | 0.119 | 0.053 [-0.458 | 0.064 |-0.003 |-0.354 [-0.066 | -0.174|-0.028 | -0.152 | 0.273 | 0.344 |-0.310]-0.131
By VART 11653 1 1450 | 1241 {1577 1 1437 11420 11462 1 1.278 1 1407 | 1373 | 1.607 | 1.743 | 1.324 | 1.404
R’ 0.899 | 0.925 | 0.887 [ 0.902 1 0.907 | 0,903 | 0.725 1 0.901 | 0.902 [ 0.905 1 0.912 | 0.946 { 0.827 | 0.952 | 0.911
B 4977 V1,605 13.455 | 5.377 1 8.836 | 7.011 | 6.901 | 5.709 | 4.718 |10.115] 5.809 | 5.497 | 6.741 | 6,957 | 7.040
9 by 0.065 [ 0.274 | 0.166 |-0.018 |-0.267|-0.139{-0.149 | 0.064 | 0.164 {-0.385| 0.007 |-0.013{-0.047 | -0.208 | -0.006
By 1.348 1 1.633 1 1.309 | 1.326 | 0.979 | 1.090 | 1.253 | 1.413 | 1.279 | 0.811 | 1.2b3 | 1.138 | 1.299 | 1.208 | 1.268
R’ 0.884 10.931 [ 0.887 1 0.929 | 0.839 1 0.891 | 0.837 | 0.880 | 0.807 | 0.884 | 0.904 | 0.883 | 0.868 | 0.904 | 0.873
Bo 689 | 3.503 13.229 | 6.907 | 3.433 | 2.200 | 4.845 1 5.000 | 5,620 | 1.423 | 1.737 | 2.903 | 5.321 | 4.985 | 2.859
10 b -0.0701 0,053 1-0.022{-0.2111 0.002 | 0.211 |-0.142 | 0.011 [-0.063 | 0.232 | 1.197 | 0.135 [-0.103 |-0.097 | 0.151
by 0917 | 1,174 1 1.139 | 0.837 | 1.215 | 1.211 | 1.106 { 1.084 | 0.903 | 1.442 1 1.336 | 0.162 | 1.171 | 1.061 | 1.334
R’ 0.776 | 0.866 | 0.876 | 0.833 | 0.902 | 0.893 | 0.820 | 0.773 | 0.738 | 0.887 | 0.878 1 0.803 | 0.882 | 0.817 | 0.816
By 4692 13649 | 3.051 | 3.976 | 3.431 | 5.257 | 4.632 | 2.355 | 3.611 | 3.200 | 3.993 | 2.697 | 4.840 | 5.389 | 4.928
1 b 0,200 [-0.1101-0.102 [-0.140 [-0.082 | -0.267 | -0.213 1 0.032 |-0.058 |-0.128 | -0.130 | 0.000 |-0.194 |-0.287 |-0.169
by 0.739 1 0.863 | 0.808 | 0.913 1 0.903 | 0.692 | 0.843 | 1.090 | 0.873 1 0.925 | 0.906 | 0.901 | 0.933 | 0.845 | 0.905
R’ 0.882 1 0.930 | 0.923 10.919 [ 0.876 | 0,919 { 0.884 | 0.911 | 0.885 | 0.895 | 0.923 | 0.895 | 0,932 | 0.850 | 0.894
By 4.639 | 2.772 1 4.989 | 4.292 | 4.009 | 3.675 | 5.146 | 8.753 | 2.974 [ 4.242 | 2.778 | 3.691 | 4.470 | 3.011 | 5.074
19 B -0.286 1-0.109|-0.310 | 0.173 [-0.137 1-0.130 | -0.324 [-0.119 | -0.028 | -0.221 | -0.041 | -0.220 | -0.174 | -0.094 1 -0.212
by 0.565 | 0.765 | 0.411 | 0.664 | 0.717 | 0.645 | 0.677 1 0.785 | 0.690 | 0.664 | 0.780 | 0.501 | 0.776 | 0.786 | 0.739
R’ 0.885 1 0.954 | 0.856 1 0.899 | 0.867 | 0.888 | 0.846 | 0.921 | 0.828 | 0.828 | 0.826 | 0.570 | 0.836 | 0.876 | 0.899
"y = Bo + Bix1 + Boxe
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Table 3. Yearly average daily horizontal global radiation for selected station
(MJ/m” day)
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12.00

15.42

20.70

25.65

28.97

29.51

30.37

21.27

21.69

16.05

12.17

10.00

20.82-

o}

11.73

14.53

20.59

26.10

27.48

28.82

27.07

20.15

21.97

17.16

12.22

10.11

20.37

10.83

14.69

19.45

24.55

217.07

28.11

26.76

24.56

19.74

15.99

11.22

8.93

19.33

Mo, | >,

11.91

15.25

21.40

26.35

30.09

31.36

30.23

27.81

21.91

16.34

13.24

10.75

21.39

2

12.26

15.91

21.31

25.29

28.08

28.67

29.14

26.23

20.95

17.13

12.69

10.99

20.72

12.00

15.09

20.55

24.72

27.20

27.99

27.61

25.25

20.54

15.80

12.40

9.92

19.92

=

13.49

16.83

22.71

2'7.56

28.99

30.65

30.10

29.60

22.44

17.09

13.32

11.68

22.04

He

13.10

17.05

22.61

28.30

29.77

31.90

29.68

27.56

23.22

17.16

13.54

11.37

22.11

=

10.64

13.37

18.99

23.74
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29.26
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25.43

20.61

15.79

12.64
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19.83

ot
il

12.48

15.90

20.74

20.01

28.43

30.26
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25.01

21.35

16.88

13.32

10.44

20.43

£

11.17

14.62

19.27

24.68

25,777

26.89

25.88

23.68

19.61

15.97

12.00

8.62

19.01

K
b

14.50

17.55

23.29

21.75

29.97

33.50

31.41

21.03

22.83

18.52

14.51

11.95

22.74

)

12.45

15.91

21.51

25.20

27.68

28.10

27.45

25.47

21.95

17.02

14.13

10.88

20.65

13.65

17.11

22.44

20.72

29.39

30.35

29.47

217.22

22.76

17.96

14.25

12.31

21.97

P
=N N

o,

12.25

15.56

20.99

25.40

28.11

29.58

28.73

26.26

21.44

16.84

12.96

10.56

20.72

Table 4. Monthly average daily extraterrestrial radiation for selected statton
(MJ/m*.day)
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15.81
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29.25

17.59

22.31
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29.24

30.44

39.52
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30.84
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19.08

16.59

29.56

18.24

22.95

29.37

35.51

39.53

41.07

40.21

36.39

31.39

24.80

19.26

16.78

29.60

19.00

23.63

29.87

35.76

39.56

40.98

40.17

37.05

31.81

25.42

20.00

17.55

30.06

18.01

22.74

29.20

39.42,

39.52

41.10

40.21

36.83

31.25

24.60

19.03

16.54

29.19

17.44

92292

23.81

35.20

59.48

41.14

40.21

36.68

30.92

24.12

18.47

30.42

29.23
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Table 5. Yearly average daily clearness index for selected station

(%)
2 1 2 3 4 B §) 7/ 8 9 10 11 12 -l__lP M
LN » iy
Sl 713.3 | 726 | 73.8 | 7371735 | 716 | 755|749 | 71.6 | 69.1 | 69.8 | 67.7 { 71.1 | 72.3
A 71.3 16817321749 1697 | 699 | 685 | 71.8 724 | 736 | 69.7 | 67.5 | 70.6 | 70.9
A& 656 | 685 | 689 | 704 | 687 | 68.2 | 665 | 674 | 64.9 | 68.4 | 63.7 | 59.2 | 65.7 | 66.7
4T 71.3 1 707 | 756 | 754 | 76.3 | 76.1 | 751 | 76.2 | 7T1.8 | 695 | 745 | 70.7 | 72.1 | 73.6
A4 71.9 727 | 746 | 721 | 71.2 1697 | 724 | 7T1.7 | 682 1 71.9 [ 70.1 | 705 | 72.0 | 714
A5 1701 | 687 1719|704 | 68.9 | 68.0 | 68.6 | 69.0 | 66.8 | 66.2 | 68.2 | 63.4 | 68.1 | 68.4
thA 8.0 1 76.2 | 791 | 784 | 734 | 745 | 748 | 80.9 | 72.8 | 71.2 | 727 | 73.9 | 715.2 | 15D
¥y 749 | 765 | T84 | 80.3 | 754 | 775 | 7.38 | 761 { 75.0 | 71.0 | 73.1 | 7T1.0 | 7T4.2 | 75.2
o 60.5 | 59.8 | 65.7 | 67.3 | 655 | 7T1.1 | 699 | 69.2 | 66.4 | 65.1 | 67.8 | 60.2 | 63.2 | 65.7
M 65.2 1 63.5 | 60.6 | 67.3 | 67.9 | 68.7 | 695 | 68.0 | 64.7 | 72.9 | 68.0 | 66.6 | 67.1 | 674
E 09.3 1 699 | 71.0 | 579 | 719 | 736 | 726 | 69.5 | 68.3 | 68.6 | 70.0 | 63.0 | 638.6 | 70.0
At 01.9 | 64.2 1 6569 | 696 | 65.2 | 654 | 64.4 | 04.3 | 62.7 | 64.8 | 62.9 | 52.0 | 62.0 | 63.6
¥ 795 | 76.5 | 793 | 781 | 7.8 | 81.7 | 781 1 73.3 | 72.7 | 747 | Th.3 | 71.2 | 7T6.1 | 76.4
AT 165516731720 17061700 1686|683 1687169016701 70716201 6741 68.3
Z1F 5.8 | 7152 | 768 | 754 | 744 | 738 | 73.3 | 73.9 | 72.8 | 73.0 | 749 | 744 | 5.0 | 74.5
et 0317001729 1721 171217191741 716169.3 (1698 | 70.116621699 706
* HP : Heating Period (10¥€~3%)

Clearness Index (%)

80

Fig. 1 Table 7. Yearly average daily clearness index for selected station
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Fig. 3 Daily mean clearness index for heating period ( % )
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