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Abstract

This study was performed to determine the relationship between air pollutants and
meteorological factors such as wind direction, wind speed, etc. in Seoul. The
measurement data were collected in background and border monitoring networks in
Seoul, from December 2014 to November 2015. The wind rose was generated for each
season using these data. The data were analyzed using the 2-Way ANOVA and multiple
regression analysis. Gwanaksan had the highest wind speed across the four seasons,
while Namsan had the lowest. Segok had the highest concentration of all pollutants
except Oz, while Bukhansan had the lowest. In Gwanaksan, there was no difference in
concentration due to the interaction between wind direction and wind speed during
winter, while in Namsan, there was no difference during the rest of the seasons, except
winter. NO, and CO showed a negative correlation with wind speed, while O3 showed
a positive correlation with wind speed and pollutant concentration. PMjy and PMss
showed a weak correlation with wind speed, except during summer, when they showed
a mnegative correlation. Gungdong had the lowest adjusted Ra’ value among all the
pollutants except during winter, while Segok had a higher adjusted Ra’ value for

gaseous pollutants.
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a9 19 FEER Yepddth 72 AHE 5
o714, Yi & %W (Dependent Variable) & 3efsbo] A Aldo] AA MFy M Fe]
Table 1. Data of Air Pollutants and Meteorological factors
Period Site Pollutants Meteorological factors
Gwanaksan(GA)
Background Namsan(NS) NO: Temperature(Temp)
2014. 12. network Bukhansan (BH) ((})O Humidi[‘;if](HUM)
2015. 11. Border Gunedong(GD) PM310 Wind Direction(WD)
network Segok (SG) PM2.5 Wind Speed(WS)
Haengju(HJ)
Table 2. Classification of wind Speed (Unit : m/sec)
Division 0(calm) 1 2 3 4 5 6 7

Wind speed 0~0.2 0.3~1.0 1.1~20 21~3.0 3.1~40 41~50 5.1~6.0 6.1~
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Fig. 1. The seasonal wind rose according to the site.
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to the WD at the site.
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Table 3. The result of ANOVA between WD and WS & Correlation Analysis with WS at the site

Site Sea Item 2-Way ANOVA(p < 0.05) i Correlation Analysis with WS
-son Source F p-value R* Coefficient p-value
WD 3.616 0.000
NO. WS 10.823 0.000 -0.17 0.000
WD * WS 1.283 0.058 0.084
W WD 1.411 0.133
i 03 WS 3.582 0.002 0.226 0.000
n WD * WS 1.070 0.325 0.072
t WD 2.522 0.001
e  PMI10 WS 0.622 0.713 0.192 0.000
r WD * WS 1.285 0.057 0.086
WD 4.588 0.000
PM2.5 WS 0.975 0.441 0.152 0.000
WD * WS 1.237 0.091 0.094
WD 2.761 0.000
NO. WS 10.336 0.000 -0.186 0.000
WD * WS 2.118 0.000 0.110
S WD 1.649 0.055
D O3 WS 6.363 0.000 0.316 0.000
T WD * WS 1.649 0.001 0.129
i WD 2.036 0.011
n  PMI0 WS 3.573 0.002 0.184 0.000
G g WD * WS 1.277 0.073 0.065
W WD 1.604 0.065
a PM2.5 WS 1.342 0.235 0.029* 0.209*
2 WD * WS 1.260 0.084 0.019
K WD 7.871 0.000
S NO. WS 6.469 0.000 -0.196 0.000
a WD * WS 1.267 0.090 0.127
n S WD 6.312 0.000
u O3 WS 1.080 0.372 0.101 0.000
m WD * WS 3.028 0.000 0.135
m WD 8.284 0.000
e  PMI10 WS 4.729 0.000 0.118 0.000
r WD * WS 4.475 0.000 0.155
WD 4.943 0.000
PM2.5 WS 6.223 0.000 0.042* 0.066"
WD * WS 3.359 0.000 0.125
WD 7.509 0.000
NO. WS 8.212 0.000 -0.112 0.000
WD * WS 2.023 0.000 0.176
WD 1.508 0.094
F 03 WS 0.640 0.698 0.046* 0.042*
a WD * WS 2.080 0.000 0.056
1 WD 4.514 0.000
1 PM10 WS 2.263 0.035 -0.001* 0.965*
WD * WS 1.360 0.033 0.093
WD 3.235 0.000
PM2.5 WS 2.275 0.034 -0.065 0.005
WD * WS 1.362 0.034 0.083
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Table 3. (Continued)

Sit Sea It 2-Way ANOVA(p < 0.05) Correlation Analysis with WS
1e -son cm Source F p-value R? Coefficient p-value
WD 5.478 0.000
NO; WS 15.156 0.000 -0.511 0.000
WD * WS 3.325 0.000 0.41
W WD 4.940 0.000
} CO WS 10.915 0.000 -0.399 0.000
1 WD * WS 2.635 0.000 0.279
n WD 6.631 0.000
O3 WS 16.780 0.000 0.494 0.000
t WD * WS 2.871 0.000 0.376
e WD 7.608 0.000
PM10 WS 2.094 0.063 -0.123 0.000
WD * WS 2.705 0.000 0.125
WD 6.003 0.000
PM2.5 WS 1.896 0.092 -0.168 0.000
WD * WS 2.608 0.000 0.124
WD 2.71817 0.000
NO; WS 18.955 0.000 -0.392 0.000
WD * WS 0.991 0.477 0.219
q WD 4.742 0.000
CO WS 7.020 0.000 -0.329 0.000
p WD * WS 1.116 0.311 0.182
r WD 3.851 0.000
. O3 WS 13.916 0.000 0.397 0.000
1 WD * WS 1.211 0.210 0.249
WD 2.003 0.012
PM10 WS 1.230 0.296 0.028* 0.226"
N WD * WS 1.445 0.065 0.065
a WD 4.053 0.000
PM2.5 WS 1.343 0.252 -0.13 0.000
m WD * WS 2.7112 0.000 0.119
s WD 1.812 0.028
NO; WS 8.768 0.000 -0.228 0.000
a WD * WS 0.894 0.591 0.082
n g WD 2.957 0.000
CcO WS 11.843 0.000 -0.141 0.000
u WD * WS 1.374 0.129 0.094
m WD 1.199 0.265
O3 WS 1.583 0.162 0.117 0.000
m WD * WS 1.006 0.450 0.067
e WD 3.440 0.000
PM10 WS 2.318 0.041 0.032* 0.200%
WD * WS 1.785 0.020 0.052
WD 3.715 0.000
PM2.5 WS 4.154 0.001 0.014* 0.574*
WD * WS 1.440 0.098 0.053
WD 2.970 0.000
NO; WS 13.754 0.000 -0.262 0.000
WD * WS 0.749 0.769 0.181
WD 2.142 0.006
CcO 16.484 0.000 -0.249 0.000
F WS 1.360 0.137 0.172
a 3.878 0.000
O3 WD * WS 4.186 0.006 0.181 0.000
1 2.112 0.003 0.163
1 WD 1.526 0.088
PM10 WS 4.368 0.004 -0.82 0.000
WD * WS 1.018 0.435 0.069
WD 1.636 0.058
PM2.5 WS 5.886 0.001 -0.123 0.000
WD * WS 1.316 0.167 0.062
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Table 3. (Continued)

S Sea I 2-Way ANOVA(p < 0.05) Correlation Analysis with WS
ite -son tem Source F p-value R’ Coefficient p-value
WD 1.924 0.028
NO; WS 4.234 0.000 -0.169 0.000
WD * WS 2.693 0.000 0.204
W WD 0.305 0.989
. Co ws 1.445 0.183 -0.113 0.000
i WD * WS 1.782 0.014 0.082
n WD 1.602 0.084
O3 WS 8.644 0.000 0.262 0.000
t WD * WS 2.960 0.000 0.21
o WD 1.084 0.369
PM10 WS 2.667 0.010 0.068 0.000
r WD * WS 1.735 0.018 0.029
WD 0.379 0.971
PM2.5 WS 1.269 0.262 -0.005* 0.827*
WD * WS 0.952 0.524 0.011
WD 7.109 0.000
NO; WS 1.793 0.097 -0.063 0.006
WD * WS 1.451 0,007 0.163
S WD 5.568 0.000
CO ws 1.163 0.323 0.039* 0.086*
p WD * WS 1.388 0.016 0.087
. WD 2.132 0.007
, 03 WS 11.320 0.000 0.307 0.000
i WD * WS 1.530 0.002 0.172
B WD 2.924 0.000
u PM10 WS 5.311 0.000 0.161 0.000
8 WD * WS 1.629 0.001 0.085
k WD 2.285 0.003
h PM2.5 WS 1.257 0.274 0.046* 0.051*
. WD * WS 1.412 0.012 0.052
WD 5.734 0.000
n NO; WS 3.405 0.002 0.08 0.000
. WD * WS 1.432 0.019 0.108
g WD 3.696 0.000
a co WS 3.630 0.001 -0.076 0.001
hn U WD * WS 1.652 0.002 0.059
m WD 4.917 0.000
03 Wws 24.837 0.000 0.478 0.000
m WD * WS 1.929 0.000 0.369
R WD 3.272 0.000
PM10 WS 1.631 0.135 -0.105 0.000
r WD * WS 1.642 0.002 0.053
WD 1.447 0.111
PM2.5 WS 3.393 0.002 -0.023* 0.305*
WD * WS 1.352 0.041 0.035
WD 1.812 0.028
NO; Wws 8.768 0.000 0.028* 0.215*
WD * WS 0.894 0.591 0.082
WD 2.957 0.000
co 11.843 0.000 -0.106 0.000
F WS 1.374 0.129 0.094
a 1.199 0.265
O3 WD * WS 1.583 0.162 0.342 0.000
I 1.006 0.450 0.067
1 WD 3.440 0.000
PM10 WS 2.318 0.041 -0.088 0.000
WD * WS 1.785 0.020 0.052
WD 3.715 0.000
PM2.5 WS 4.154 0.001 -0.118 0.000
WD * WS 1.440 0.098 0.053
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Table 3. (Continued)

Site Sea ltem 2-Way ANOVA(p < 0.05) Correlation Analysis with WS
-son Source F p-value R Coefficient p-value
WD 1.652 0.054
(6]0) WS 14.647 0.000 -0.479 0.000
W WD * WS 1.191 0.211 0.263
i WD 4.652 0.000
O3 WS 57.316 0.000 0.702 0.000
n WD * WS 2.034 0.000 0.58
t WD 3.393 0.000
PM10 WS 5.212 0.000 -0.171 0.000
€ WD * WS 2.542 0.000 0.08
T WD 3.492 0.000
PM2.5 WS 5.066 0.000 -0.255 0.000
WD * WS 2.155 0.000 0.111
WD 1.149 0.307
NO WS 30.777 0.000 -0.538 0.000
WD * WS 1.349 0.067 0.363
g WD 0.633 0.850
CcO WS 8.529 0.000 -0.334 0.000
p WD * WS 2.074 0.000 0.203
r WD 5.762 0.000
. O3 WS 51.355 0.000 0.62 0.000
1 WD * WS 2.447 0.000 0.544
n WD 2.611 0.001
g PM10 WS 2.290 0.033 -0.031* 0.185*
G WD * WS 1.869 0.000 0.095
WD 2.123 0.007
u PM2.5 WS 7.728 0.000 -0.209 0.000
n WD * WS 1.162 0.216 0.086
g WD 4.711 0.000
NO WS 21.474 0.000 -0.387 0.000
d WD * WS 1.110 0.288 0.248
0 3 WD 2.359 0.002
I CcO WS 16.458 0.000 -0.23 0.000
u WD * WS 2.335 0.000 0.101
& WD 5.875 0.000
O3 WS 36.055 0.000 0.457 0.000
m WD * WS 2.996 0.000 0.376
e WD 9.149 0.000
. PM10 WS 3.332 0.005 -0.023" 0.292*
WD * WS 1.821 0.001 0.11
WD 7.488 0.000
PM2.5 WS 5.998 0.000 -0.034" 0.170*
WD * WS 1.571 0.012 0.108
WD 0.632 0.851
NO WS 71.560 0.000 -0.477 0.000
WD * WS 1.179 0.208 0.264
WD 1.400 0.138
CcO 45.617 0.000 -0.394 0.000
F WS 1.293 0.107 0.202
a 6.354 0.000
O3 WD * WS 57.386 0.000 0.44 0.000
I 1.480 0.030 0.336
1 WD 2.211 0.005
PM10 WS 21.991 0.000 -0.231 0.000
WD * WS 1.765 0.003 0.104
WD 1.396 0.140
PM2.5 WS 19.315 0.000 -0.239 0.000
WD * WS 1.154 0.236 0.086
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Table 3. (Continued)

Sit Sea It 2-Way ANOVA(p < 0.05) Correlation Analysis with WS
e -son em Source F p-value R Coefficient p-value
WD 4.014 0.000
NO2 WS 137.900 0.000 -0.619 0.000
WD * WS 2.731 0.000 0.476
W WD 1.944 0.016
cO WS 134.478 0.000 -0.589 0.000
1 WD * WS 5.334 0.000 0.546
n WD 11.666 0.000
O3 WS 178.159 0.000 0.613 0.000
t WD * WS 3.856 0.000 0.468
e WD 2.918 0.000
i PM10 WS 12.163 0.000 -0.281 0.000
! WD * WS 2.024 0.000 0.142
WD 3.638 0.000
PM2.5 WS 24.674 0.000 -0.37 0.000
WD * WS 2.447 0.000 0.221
WD 2.740 0.000
NO2 WS 66.155 0.000 -0.55 0.000
WD * WS 1.628 0.005 0.392
q WD .363 0.987
cO WS 30.990 0.000 -0.366 0.000
p WD * WS 1.157 0.218 0.182
r WD 5.845 0.000
. O3 WS 116.306 0.000 0.538 0.000
1 WD * WS 3.413 0.000 0.518
n WD 4.191 0.000
PM10 WS 2.705 0.029 0.005* 0.824*
WD * WS 1.723 0.002 0.067
S WD 2.155 0.006
e PM2.5 WS 5.532 0.000 -0.131 0.000
WD * WS 1.570 0.009 0.063
& WD 5.669 0.000
0 NO; WS 10.552 0.000 -0.404 0.000
k WD * WS 1.195 0.225 0.311
q WD 1.871 0.022
(6]6] WS 23.007 0.000 -0.358 0.000
u WD * WS 1.432 0.071 0.16
m WD 8.540 0.000
O3 WS 52.354 0.000 0.43 0.000
m WD * WS 3.864 0.000 0.403
e WD 4.884 0.000
i PM10 WS 4.154 0.000 0.038* 0.162*
! WD * WS 2.011 0.002 0.075
WD 3.638 0.000
PM2.5 WS 24.674 0.000 0.014* 0.616*
WD * WS 2.447 0.000 0.221
WD 1.778 0.032
NO2 WS 59.221 0.000 -0.494 0.000
WD * WS 2.921 0.000 0.35
WD 2.323 0.003
cO 28.867 0.000 -0.383 0.000
F WS 2.358 0.000 0.247
a 3.102 0.000
O3 WD * WS 91.695 0.000 0.505 0.000
I 3.007 0.000 0.366
1 WD 1.493 0.099
PM10 WS 4.952 0.000 -0.182 0.000
WD * WS 1.933 0.001 0.086
WD 1.133 0.321
PM2.5 WS 3.595 0.003 -0.16 0.000
WD * WS 1.819 0.003 0.065
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Table 3. (Continued)

Sit Sea It 2-Way ANOVA(p < 0.05) Correlation Analysis with WS
e -son em Source F p-value R’ Coefficient p-value
WD 36.792 0.000
NO; Wws 19.959 0.000 -0.52 0.000
WD * WS 6.044 0.000 0.512
- WD 9.832 0.000
co WS 6.012 0.000 -0.295 0.000
i WD * WS 2.644 0.000 0.208
N WD 25.749 0.000
03 Wws 29.056 0.000 0.594 0.000
t WD * WS 6.009 0.000 0.54
e WD 5.660 0.000
PM10 WS 1.650 0.130 -0.181 0.000
r WD * WS 2.877 0.000 0.108
WD 4.285 0.000
PM2.5 WS 5.168 0.000 -0.279 0.000
WD * WS 2.363 0.000 0.138
WD 6.551 0.000
NO; WS 23.192 0.000 -0.495 0.000
WD * WS 1.042 0.391 0.323
g WD 1.681 0.049
co WS 7.308 0.000 -0.271 0.000
WD * WS 1.137 0.223 0.106
. WD 3.837 0.000
, O3 WS 70.402 0.000 0.536 0.000
i WD * WS 1.285 0.069 0.521
H 4 WD 4.092 0.000
a PM10 WS 1.770 0.102 0.049* 0.035"
g WD * WS 2.228 0.000 0.07
€ WD 1.952 0.015
n PM2.5 WS 3.606 0.001 -0.213 0.000
¢ WD * WS 1,501 0.008 0.082
. WD 4.363 0.000
] NO; Wws 3.362 0.003 -0.100 0.000
u S WD * WS 1.053 0.375 0.078
" WD 7.102 0.000
O3 WS 59.854 0.000 0.503 0.000
m WD * WS 2.703 0.000 0.473
m WD 3.523 0.000
PM10 WS 7.069 0.000 0.135 0.000
e WD * WS 2.649 0.000 0.115
r WD 3.869 0.000
PM2.5 WS 5.481 0.000 0.045* 0.053*
WD * WS 1.626 0.003 0.082
WD 3.922 0.000
NO; Wws 55.974 0.000 -0.528 0.000
WD * WS 1.232 0.142 0.372
WD 5.236 0.000
co 33.133 0.000 -0.343 0.000
F WS 2.576 0.000 0.279
a 5.204 0.000
03 WD * WS 40.660 0.000 0.374 0.000
1 1.625 0.006 0.269
] WD 1.416 0.131
PM10 WS 6.563 0.000 -0.223 0.000
WD * WS 1.461 0.028 0.1
WD 4.274 0.000
PM2.5 WS 3.700 0.001 -0.23 0.000
WD * WS 2.055 0.001 0.077

* p <0.05, others p <0.01
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Table 4. The Coefficients of Multiple Regression For Air Pollutants and Meteorological factors

2

Season Pollutants  Site Regression Equations Ra“
GAY  -0.95(03) +0.001(Temp) —0.004(UV) +0.053 0.841
NS?  0.027(C0O)—1.24(03)+0.001(Temp) —0.004[UV] +0.051 0.903
O BH®  0.029(CO)—1.105(05) +0.001(Temp) —0.006 (UV) —0.001(WS) +0.057 0.891
’ GDY  Not Detected
SG”  0.01(CO)—1.323(05) +0.001(Temp) —0.015(UV) —0.003(WS) +0.62 0.788
HJY  0.008(CO)—1.131(05) +0.002(Temp) —0.001(WS) +0.06 0.770
GA  Not Detected
NS 11.128(NO2) +3.747(03) +0.006(PM2.5] —0.011(Temp] +0.002(HUM] 0.813
+0.116(UV]—0.024(WS])—0.147 '
B 9.065(NO2) +3.046(03) +0.007(PM2.5) —0.007(Temp) +0.004(HUM) 0.810
0 +0.293(UV]—0.241 :
GD  -9.657(03)+0.003(PM10J+0.002(HUM] —0.031(WS] +0.357 0.396
G 19.065(NO,) +17.365(03) +0.013(PM2.5) —0.056(Temp) +0.012(HUM] 0.726
+0.446(UV]—0.111{WS])—0.869 ’
HJ 7.959(NO,) —4.738(03) —0.002(PM10]) +0.011(PM2.5) —0.019(Temp) 0.463
+0.003(HUM]J +0.324(UV) +0.032(WSJ +0.208 ’
W GA  -0.826(NO2)+0.001(Temp) —0.004[UV]+0.05 0.811
i NS -0.489(NO2) +0.004(CO)+0.001(Temp]) +0.002(WS] +0.034 0.841
n o BH -0.6(NO2J+0.005(C0O)+0.046 0.827
t ’ GD -0.01(COJ+0.007(WSJ)+0.012 0.588
€ SG -0.286(N0O2)+0.002(C0O) +0.001(Temp] —0.003(UV])+0.001(WS] +0.022 0.678
. HJ  -0.441(NO3)—0.002(CO) +0.001(Temp) +0.003(UV] +0.001(WS] +0.04 0.775
GA  1.254(PM2.5)—0.189(Temp) —0.124(HUM) +1.247(WS] +11.686 0.865
NS 6.076(COJ+92.177(03) +1.196(PM2.5) +0.297(Temp]) —0.056 (HUM) 0.851
+1.62(WS)+9.279 ’
PALO BH 1.346(PM2.5)+1.352(WS) 0.874
GD  10.143(COJ)—180.481(03) +1.418(PM2.5)+0.345(Temp) +3.06{WS) +16.742  0.646
SG 373.493(NOy) +554.45(05) +1.32(PM2.5) —0.076[(HUM) +9.852(UV] +1.457(WS]  0.790
HJ -3.752(C0)—139.709(03] +1.542(PM2.5]) +0.325(Temp]) —0.076 (HUM] 0.846
+1.598(WS])+15.037 '
GA  355.025(NO2]) +366.546(03) +0.618(PM10)+0.15(HUM) —0.704(WS]) —22.5 0.885
NS 12.709(COJ +124.958(03) +0.538(PM10]) +0.149(Temp) +0.095(HUM] 0.873
—2.487(UV]—0.508(WS)—10.78 ‘
A2 5 BH  18.037(C0J+96.317(03) +0.529(PM10] +0.202(Temp) —7.241{UV]—0.609(WS] 0.898
4 GD  82.226(0s)+0.37(PM10) +0.156(Temp] +0.087(HUM) —0.992(WS]) —3.313 0.653
SG  5.446(C0)—127.394(03) +0.431(PM10)+0.612(Temp) +0.124(HUM) —6.78 0.825
o 38.963(NO2) +5.981(COJ +149.783(03) +0.489(PM10) +0.118(Temp]) 0.869

+0.107(HUM] —1.133(WS] —9.25
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Table 4. (Continued)

Season Pollutants  Site Regression Equations Ra’
GA  -0.482(05)+0.001(PM2.5)+0.001(UV] +0.001(WS] +0.028 0.603
NS 0.025(C0OJ—1.201(03) +0.049 0.829
NO BH 0.048(C0OJ)—0.712(03)+0.001(Temp]) +0.001[(WS)+0.032 0.679
’ GD  Not Detected
SG  0.024(C0O)—0.86(03)+0.001(Temp) —0.003(UV] —0.002{WS] +0.052 0.807
HJ  -0.641(03)+0.001(Temp)+0.035 0.519
GA  Not Detected
NS 6.7(NO2)+3.01(03)+0.002(PM10] +0.001(PM2.5) —0.003(Temp) 0.556
+0.002(HUM] +0.02{UV])—0.032(WS]+0.071 '
BH 5.386(NOs) +0.98(05) +0.005(PM2.5] —0.003(Temp) +0.002(HUM) 0.671
- +0.09(UV] —0.002(WS) —0.02 ’
aD -5.527(03)+0.002(PM10] +0.005(PM2.5) —0.005(Temp) +0.001 (HUM]) 0.460
—0.052(WS] +0.621 '
G 10.589(NO,) +7.264(03) +0.004(PM2.5) —0.034(Temp) +0.004(HUM) 0.717
+0.058(UV]—0.051(WS] '
HJ  0.003(PM10]+0.004(PM2.5]—0.009(Temp]) +0.078(UV])—0.042(WS] +0.542  0.214
GA  -1.038(NO3) +0.001(PM2.5) +0.001(Temp] +0.002{WS] +0.044 0.767
NS -0.549(NO2)+0.005(COJ+0.001(UV)+0.002(WS]+0.035 0.840
S o BH -0.557(NO2)+0.007(CO)+0.001(Temp) —0.002(UV]+0.038 0.733
P ’ GD -0.01(COJ+0.005[WS)+0.028 0.633
T SG -0.597(NO2)+0.012(C0O) +0.001(Temp] —0.001(UV] +0.003(WS] +0.031 0.827
i HJ  -0.507(NO2)+0.002(Temp] +0.003(WS] +0.032 0.764
n GA -290.794(NO,) —202.908(03) +1.47(PM2.5) —0.146 (HUM) +2.987(UV] 0.696
+1.676(WS) +21.634 :
NS 16.286(COJ+1.216(PM2.5) —0.262(Temp) —0.078 (HUM] +1.099(UV] 0.709
+3.24[WS])+9.88 '
B -127.735(NO2) +8.843(C0OJ) —125.209(05) +1.38(PM2.5) —0.135(HUM] + 0.680
PM10 3.075(UV])+0.684(WS] +15.543 ’
oD 8.695(C0OJ)—268.54(05) +1.172[PM2.5] +0.562(Temp] —5.003(UV] 0.473
+4.256(WS] +23.523 ’
G 150.464(NO) +197.789(03] +1.536(PM2.5) —0.527(Temp] —0.081 (HUM) 0.702
+2.349(WS])+10.671 ’
HJ  7.89(CO)+1.486(PM2.5)+0.373(Temp) +0.094(HUM] +3.492(WS]) —1.083 0.632
GA 523.359(NO2) +351.171(03) +0.391(PM10] —0.28(Temp] +0.097 (HUM] 0.781
—1.276(UV])—0.986(WS]) —17.848 :
NS 274.027(NO2) +433.77(03) +0.432(PM10) +0.117(Temp) +0.179(HUM] 0.759
—0.808(UV]—1.188(WS]—23.245 :
B 109.551(NO2) +23.797(C0OJ +219.998(03) +0.369(PM10) +0.071 (HUM) 0.755
PM2.5 ~5.792(UV] ~13.207 ;
GD  6.057(COJ+0.276(PM10) +0.289(Temp) —1.102(WS] 0.508
G 100.641(NO,) +5.316(COJ+112.053(05) +0.364(PM10]) +0.304(Temp) 0.727
+0.104(HUM) —13.187 '
HJ  107.351(NO2)+2.861(CO)+0.387(PM10) —0.143(Temp) —1.746(WS)+5.212  0.661
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Table 4. (Continued)

Season Pollutants  Site Regression Equations Ra®
GA  -0.131(03)+0.026 0.223
NS  0.042(C0J)—0.237(03]) +0.001(Temp) —0.003(UV]—0.002{WS]—0.005 0.463
NO BH 0.028(C0)—0.286(03) +0.024 0.385
’ GD  0.028(C0O)—0.177(03)+0.001(Temp) —0.005(WS)+0.015 0.303
SG  0.024(C0J)—0.465(03) —0.001(Temp]) —0.002(UV]—0.003(WS] +0.108 0.587
HJ  -0.227(03)+0.001(UV]+0.045 0.252
GA  Not Detected
NS 7.382(NO3) +1.982(03) —0.005(Temp) +0.003 (HUM] +0.027(UV) 0.365
—0.02(WS]+0.129 ’
BH 5.217INOs) +1.254(03) +0.003(PM10] +0.001(PM2.5) —0.005(Temp) 0.517
0 +0.003(HUM] +0.1(UV]—0.005(WS) '
ap 2.135(NO2) +0.002(PM10]+0.001(PM2.5) +0.003(Temp] —0.009(UV) 0.989
—0.019(WSJ+0.096 '
LG 2.024(NO5) —2.59(05) +0.002(PM10]) +0.003(PM2.5) +0.03(Temp) 0.701
+0.006(HUM] —0.051(WS]—0.717 '
HJ  Not Detected
GA  -0.857(NO3) +0.001(PM2.5)—0.001(HUM] +0.003(UV] +0.002(WS] +0.095 0.537
NS -0.91(NO3) +0.043(COJ+0.003(Temp) —0.002(UV] +0.002[WS])—0.028 0.516
s BH -0.834(NO2)+0.019(COJ)+0.001(PM2.5)+0.001(Temp) —0.001 (HUM) 0.724
u 03 —0.001(WS])+0.062 ’
m GD  -0.253[(NO3) +0.002(Temp] +0.004(UV]) +0.007(WS] —0.027 0.473
m SG  -0.437(N0O2)—0.029(CO)+0.001(PM2.5)+0.001(Temp) —0.001(WS) +0.045  0.780
€ HJ  -0.726(NO2)+0.001(PM2.5]—0.001(HUM) +0.003(UV] +0.006(WS) +0.075 0.671
' GA  33.895(03) +1.109(PM2.5) —0.098(HUM] +0.707(WS] +9.244 0.830
NS 98.098(NO2) +13.163(C0O) +57.959(03) +1.245(PM2.5) —0.466 (Temp) 0.907
+1.197(UV] +1.220(WS) +7.049 '
BH -196.827(NO2) +20.131(C0) —199.162(03) +1.225(PM2.5]) + 0.800
PMI0 0.52(Temp) —0.105[HUM) —4.782(UV) +5.824 '
GD  193.33(NO2)+19.171(C0OJ+109.261(03) +1.359(PM2.5) —6.24 0.689
SG 13.542(COJ+1.492(PM2.5) —0.822(Temp) —0.164(HUM] +2.196[WS) +28.082  0.737
HJ  -103.128(03) +1.597(PM2.5]—0.289(Temp) —0.235(HUM) +2.635(WS) +24.964  0.800
GA 156.031(NO2) +78.905(03) +0.646(PM10) +0.269(Temp] +0.153(HUM] 0.843
—0.529(WS)—19.264 '
NS -31.384(NO2J) +10.554(COJ) +37.867(05) +0.598(PM10] +0.317(Temp) 0.909
+0.037(HUM] —0.924(UV]) —0.516(WS) —12.904 '
BH 190.598(N0O,) +4.001(COJ+219.057(05) +0.508 (PM10] —0.077(Temp) 0.834
PM2.5 +0.113(HUM] —14.592 '
GD  -T0(NO2)+4.995(CO)+0.43(PM10)—0.131(Temp) —0.917(UV] +5.676 0.658
G 78.41(NO3) +5.106(COJ)+133.726(03) +0.386(PM10]) +0.184(Temp) 0.764
+0.093(HUM] —13.711 :
HJ 122.697(NO3) +140.251(03) +0.458(PM10) +0.197(Temp] +0.2(HUM] 0.824

—1.418(WS) —19.681
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Table 4. (Continued)

Season Pollutants  Site Regression Equations Ra’
GA”  -0.517(03)—0.001(UV)+0.03 0.462
NS?  0.066(C0O)—0.531(0s) +0.001(Temp) —0.004(UV) +0.017 0.749
0 BH®  0.032(C0O)—0.503(05) +0.001(Temp) —0.003(UV) +0.024 0.503
’ GDY  0.023(C0O)—0.243(03) +0.001(Temp) —0.003(UV) —0.005(WS) +0.029 0.470
SG” 0.026(C0O)—0.811(03) +0.001[Temp) —0.006[UV]) —0.003(WS) +0.04 0.749
HJY  0.026(C0)—0.717(03) +0.001(Temp) —0.004(UV) —0.002(WS) +0.021 0.715
GA  Not Detected
NS 8.567(NOy) +2.926(05) —0.003(Temp) +0.003(HUM) +0.047(UV) —0.032(WS)  0.669
gy 12:113(NO5)+8.312(04)—0.009(Temp) +0.005(HUM) +0.146 (UV] 0.436
—0.015(WS)—0.237 :
o ap  3-T1(NO2J—0.681(04]+0.002(PM10) +0.002[PM2.5) ~0.005(Temp) 0.501
—0.042(WS) +0.222
SG 8.118(NO,) +3.905(05) +0.007(PM10) —0.016(Temp) +0.005[HUM) 0.793
+0.073(UV)—0.02(WS) i
py  425(NO) +1.447(04) +0.002(PM10) +0.005(PM2.5) ~0.018(Temp) 0.789
+0.003(HUM) +0.069(UV) —0.026([WS) +0.38 :
GA  -0.655(N0,)+0.001(Temp) —0.002(UV) +0.001(WS) +0.039 0.608
NS -0.658(NO,) +0.028(C0O)+0.001(Temp) +0.005[WS) +0.025 0.671
F 5 BH  -0.679(NO2) +0.029(CO) +0.001(Temp) —0.009{UV] +0.001 (WS) +0.043 0.589
a ’ GD  -0.205(N05)—0.004[{C0O)+0.001(Temp) +0.004(UV) +0.007(WS) +0.003 0.433
1 SG -0.423(NO») +0.006(CO)+0.001(Temp) +0.002(WS) +0.028 0.752
I HJ  -0.584(NO2)+0.007(CO)+0.001(Temp) —0.001{UV) +0.001(WS) +0.029 0.728
Go  186.484(NO2)+115.705(05) +1.192(PM2.5) ~0.157 (HUM) ~1.345(UV) 0.899
+1.36(WS) +6.174 :
NS 19.331(CO) +1.272(PM2.5) +0.14(Temp) —0.099(HUM) —1.401[UV) +3.862(WS)  0.911
BH - 65.882(03) +1.402(PM2.5) +0.224(Temp) —0.076 (HUM) —8.944 0.904
PMI10 60.808(NO,) +17.679(CO) +239.408(0s) +1.391(PM2.5) +0.217[Temp)
GD 0.794
—1.75(WS)
SG 22.25(C0)—119.694(03) +1.339(PM2.5)+0.288(Temp) —0.171(HUM) +7.189  0.874
py  61.851(NO)+17.91(C0)—97.035(03) +1.362(PM2.5) +0.519(Temp) 0.848
—0.115(HUM) +0.787(WS) :
A 55.227(NO,) +92.04(05) +0.664(PM10) —0.102(Temp) +0.151 (HUM) 0.899
+0.760(UV) —1.134[WS) —11.242 :
Ng  45.534(NO;)+10.326(CO) +157.977(05) +0.583(PM10] ~0.197(Temp) 0.913
+0.078(HUM) —1.399(UV) —2.345[WS) —7.581 :
PM2.5 BH 110.738INO,) +5.537(C0) +162.662(03) +0.574[PM10) —0.211 (Temp) 0.918
+0.072(HUM) —0.279(WS) —9.372
GD  92.164[NO,) +4.506(C0) +0.456([PM10)—0.349(Temp) 0.795
SG 73.98(N0,) +200.587(03) +0.48(PM10) —0.134(Temp) +0.092(HUM] —9.878  0.847
HJ  109.031(NO,) +11.606(CO) +195.342(0s) +0.428(PM10) +0.09(HUM) —14.275  0.870

1) GA : Gwanaksan, 2) NS:

Namsan, 3) BH : Bukhansan, 4) GD : Gungdong, 5) SG : Segok, 6) HJ : Haengju
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