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Abstract

The temporal and spatial distribution of atmospheric transmissivity and depletion rate of
solar radiation are investigated, and are compared to the concentration of several
components of air pollution. The length of the data span is 11 years from 1983 to 1993.
The data of radiation and sunshine rate recorded at 20 meteorological standard stations
were used, and in order to investigate a relationship between the depletion rate of solar
radiation and air pollution, the concentration data of air pollution observed in Seoul, Pusan,
Taegu, Taejon and Kwangju were compiled from 1991 to 1993.

Regression coefficient a and b vary from 0.100 to 0.209, from 0.464 to 0.691, and their
means are 0.163 and 0.533, respectively. Climatological atmospheric transmissivity is ranged
from 068 to 0.83, and its mean is 0.75. Atmospheric transmissivity is relatively low in
Pusan, Taejon, Kwangju and Inchon which have large population and are highly
industrialized. However, that in Chinju, Mokpo, Cheju and Sosan appears to be large
compared to the aforementioned stations. Insolation rate of clear days varies from 0.71 to
0.58, and its mean is 0.63. Insolation rate of Kangnung and Chinju are higher than those of
Seoul and Pusan by 5%. From the correlation coefficients between depletion rate of solar
radiation and air pollution concentration, the most significant factors related to the depletion
rate of solar radiation is appeared to be TSP followed by SOz Ozone shows a negative
correlation, and NO. does not show a obvious correlation with the depletion rate of solar
radiation.

Key Words : Atmospheric transmissivity, Insolation rate, Sunshine rate, Depletion rate of
solar radiation, TSP, SO, O3, NO;
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Fig. 1. Map showing the 20 meteorological standard
stations.
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Table 1. Statistical results at each station. Variable 7, (a+b), m, and t denote correlation coefficient, regression
coefficients, optical air mass, and atmospheric transmissivity. x and y mean the sunshine rate and

insolation rate, respectively

Station Regression Equati on Y (a+b) m t
Andong y = 0.177 + 0.499x r = 0.87T 067 1.25 0.73
Cheju y = 0.135 + 0.598x y = 0.8 073 1.20 0.77
Chongju y = 0.141 + 0.537x y = 0.66 068 1.25 0.73
Chonju y = 0.195 + 0.464x ry = 0.87 066 1.23 071
Chinju y = 0.209 + 0.553x y =094 076 1.22 0.80
Chunchon vy = 0.156 + 0.516x y = (.83 067 1.27 0.73
Chupungnyong y = 0.156 + 0.537x y = 0.73 069 1.24 0.74
Inchon y = 0.163 + 0.48%«x y = 0.86 065 1.26 071
Kangnung y = 0.187 + 0.510x y = 0.8 070 1.27 0.75
Kwangju y = 0.191 + 0.479x y =091 064 122 0.72
Mokpo y = 0.192 + 0.545x y = 0,86 074 1.22 0.78
Pohang y = 0.176 + 0.504x vy = 0.82 068 1.24 0.73
Pusan y = 0.151 + 0.469x y = 0.68 062 1.22 0.68
Sosan v = 0.187 + 0.537x y = 0.9 072 1.25 0.77
Seoul y = 0.120 + 0.579x y = 0.7 070 1.26 0.75
Suwon y = 0.129 + 0.554x y =079 068 1.26 0.74
Taegu y = 0.160 + 0.532x y = 0.8 069 1.23 0.74
Taegwallyong y = 0.100 + 0.691x y = 0.95 071 1.26 0.76
Taejon y = 0.146 + 0.560x y =079 079 1.24 0.83
Wonju y = 0.190 + 0.505x y = 0.75 0.70 1.26 0.75

I #R & EE

1. KREBE 4%

AZ 2070 EERMEFA UM BEHHHEE
(Q/Qo)= HMBA(S/So)2 HBIBRE XA, 1
mgFs, FEBIGREL WISFRE a9 be Fa+b), L
BEGEE m 2 OREEBE t& Aste Table
1 Aejsted Yehhict

S$eluete] 29 ERRK ac di#EY 0100
ogXE AFel 0209704 WHale R be
AFEo] 046425 E diBAH 9 0691744 WY, a
9t be] 2EFEHS 247 01637 053301t 28
I, BEFEARS AARRRE 359 06622%E
&89 09571 A0l 1, P 0.830)0}.

Table 1914 B9, A < as 71E7] @&
bRTH 2 FE A3 Hslx Hormz HHHEE a
Bt} boll A NAscln B 4 ok dE Y

m

=

of vl3] FHifol & Aoz ANHT UBHY
A9 bge ZBFHE Ro AR A3, A,
AF BF BA 5 05005ty W& wUE HY
KEBRY Fdo] sE B F1 glth x3)
9k 9}(1987)0] 1982~1986W ForY ARE olf
st A= 1878 A Ao ast bzkg AR n}
Atk 25 939, av 0191, b= 05118 B
A Ao vl

*Evet KEEBE 1o %S Ao wel
3 g2d, 1 ¥Ye 068~0830)3 Hit X
0750tk AFE, BEX AF, AMile] ¥im3
@S Bl W, Bab dF g3 ™ F
gt} Glover and McCulloch(1958)& #5H
Ao KREERE BoZA 0828 2 v glon,
Sekihara and Suzuki(1966)& HZARAA 0.74~0.80
B u o olE9 FAe ¥ ZHod ¥
8 oA FeH, olAL Add wE KREHE
o} 71279l zlolgt RABE & WMWY KR

= v

ol =z B
2 %L o rlr ox

-

O



sYBY ANEREH dr1e e B 441

Table 2. Regression equations between the insolation rate (y) and sunshine rate (x) atmospheric transmissivities

with respect to season for all stations

Season Regression Equation 14 (a+h) m t
Spring y = 0.186 + 0.486x y =070 0.67 1.24 0.73
Summer y = (.191 + 0.481x y = 060 0.67 1.24 0.73
Fall y = 0.178 + 0.500x y = 0.80 0.68 1.24 0.73
Winter y = 0.131 + 0.585x y =079 0.72 1.24 0.76
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Fig. 2. The comparison of insolation rate between

Inchon and Taegwallyong (a), Pusan and
Chinju (b).
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Table 3. Insolation rates in clear days at each station

Station Q Qo Q/Q Station Q Qo Q' Qo
Andong 16.8 28.1 0.60 Mokpo 19.3 294 0.66
Cheju 19.0 299 0.64 Pohang 176 284 0.62
Chongju 18.0 289 0.62 Pusan 16.8 284 0.59
Chonju 178 29.0 0.61 Sosan 193 290 0.67
Chinju 19.1 288 0.66 Seoul 16.9 280 0.60
Chunchon 178 218 0.64 Suwon 165 28.4 058
Chupungnyong 175 2.7 0.61 Taegu 174 284 0.58
Inchon 16.9 284 0.60 Taegwallyong 198 280 071
Kangnung 183 218 0.66 Taejon 18.0 28.7 0.63
Kwangju 185 29.0 0.64 Wonju 177 218 0.64

1993371219 2FEMMFS E& 0 BHRET
o HHEE 2AEIAY.

Fig. 3. The spatial distribution of insolation rate in
clear days.
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Table 4. Regression equations between the SO; (x) and depletion rate of solar radiation (y) and correlation

coefficients in each station

Station ‘Regression_equation Correlation coefficient
Seoul y = 0.42 + 1.06x 032
Pusan y = 0.4 + 1.9%x 0.32
Taegu y = 0.40 + 0.40x 0.16
Taejon y = 0.33 + 1.72x 048
Kwangju y = 0.30 + 2.70x 0.55
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Fig. 4. The comparison of insolation rate in clear
days between Seoul and Kangnung (a), Pusan
and Chinju (b).
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Fig. 5. The annual variation of concentration for SO,
O3 and TSP.
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Table 5. Regression equations and correlation coefficients between NO; (x) and depletion rate of solar radiation

(y) in each station

Station Regression equation Correlation coefficient
Seoul y = 0.41 + 1.10x 0.28
Pusan y = 0.49 — 2.33x -0.26
Taegu y = 0.45 — 0.75« -0.12
Taejon y = 0.37 + 1.8« 0.28
Kwangju y = 0.33 + 1.l4x 0.21

Table 6. Regression equations and correlation coefficients between Qs (x) and depletion rate of solar radiation

(y) in each station

Station Regression equation Correlation coefficient
Seoul y = 0.48 — 1.65x -0.22
Pusan y = 0.45 — 2.55x -0.12
Taegu y = 0.4 — 1.3 -0.09
Taejon y = 0.4 — 2.28x -0.22
Kwangju y = 0.40 — 3.01x -0.42

Table 7. Regression equations and correlation coefficients between TSP (x) and depletion rate of solar radiation

{y) in each station

Station Regression equation Correlation coefficient
Seoul y = 0.40 + 7.70x10 *x 0.38
Pusan y = 0.30 + 1.39x10 % 0.44
Taegu y = 0.34 + 6.35x10 %« 0.34
Taejon y = 0.34 + 8.08x10 ‘x 0.39
Kwangju y = 0.29 + 7.74x10 *x 0.45
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