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ABSTRACT

Five sampling sites were selected to investigate the distribution characteristics of air pollutants with pollution
sources and weather conditions in Ulsan. SO,, NO,, O,, CO, PM,, concentrations and weather conditions with time
were analyzed by using several statistical methods. Also, the distribution characteristics of ambient air quality were
estimated by pollution-rose and multi-regression analysis. As a result of the analysis, NO,, CO and PM,, con-
centrations were high in winter season, whereas SO, and O concentrations were high in summer season. This con-
centration distribution was caused by the unfavorable geographical location, which the residential area was located
at the downwind direction to industrial area. From the pollution-rose, we confirmed that each pollutant influenced
the downwind residential areas because of seasonal wind direction. SO, concentration has shown positive correlation
of 0.2~0.3 for NO,, PM}, and temperature, while O; concentration has shown negative correlation. Also, NO, and
CO concentrations, pollutants generated by combustion, have shown positive correlation, while O; concentration and
temperature have shown negative correlation. Therefore, it could be suggested that a seasonal air quality policy and
a new guideline of air quality was necessary in each season with wind directions to reduce the air pollution level
in Ulsan.

Keywords: air pollutant, emission source, weather condition, pollution-rose, regression analysis
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Fig. 1. Location of sampling sites in Ulsan.
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Table 1. Correlation analysis of pollutants concentration and meteorological factors in Ulsan
Total SO, NO, (0N CcO PM,, SPD RH ™P
SO, 1.000
NO, 0.250 1.000
0O, 0.007 -0.140 1.000
(60) 0.139 0.280 -0.050 1.000
PM,4 0.067 0.248 0.026 0.245 1.000
SPD 0.275 0.030 0.278 0.085 -0.027 1.000
RH -0.024 -0.112 —0.250 —-0.145 —0.100 -0.231 1.000
TMP 0.084 —0.162 0.084 ~0.270 0.005 —-0.101 0.329 1.000
Daesongdong SO, NO, 0O, CO PM,, SPD RH TMP
SO, 1.000
NO, 0.277 1.000
0, -0.207 —0.310 1.000
(6¢) 0.058 0.216 -0.029 1.000
PM,, 0.296 0.240 0.078 0.246 1.000
SPD —0.076 —0.036 0.224 0.047 0.024 1.000
RH 0.023 —-0.104 —0.153 -0.257 -0.152 —0.265 1.000
T™MP 0.187 -0.239 0.128 —0.287 0.083 —0.205 0.329 1.000
Bugokdong SO, NO, 0, CcO PM,, SPD RH TMP
SO, 1.000
NO, 0.138 1.000
(03 0.009 —0.108 1.000
Cco —0.009 0.110 0.191 1.000
PM,, 0.029 0.249 -0.015 0.268 1.000
SPD 0.166 0.114 0.278 0.033 0.169 1.000
RH —0.028 -0.179 —0.256 -0.114 —0.086 -0.275 1.000
T™P 0.114 —0.125 0.073 —0.321 —0.247 —-0.151 0.329 1.000
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Table 1. Continued

Samsandong SO, NO, 0, CO PM, ~ SPD RH T™MP

SO, 1.000

NO, 0.276 1.000

0 0.142 —0.141 1.000

CcO 0.142 0.510 —0.068 1.000,

PM,o 0.178 0.393 0.071 0.319 1.000

SPD 0.003 -0.083 0.272 4).086 0.142 1.000

RH —0.067 -0.106 -0.345 -0.115 0.119 -0.365 1.000

T™MP 0.090 -0.239 -0.096 -0.293 -0.014 -0.140 0.329 1.000

Mugeodong SO, NO, 0 CO PM,q SPD RH T™MP

S0, 1.000 ‘

NO, 0.458 1.000

O; 0.165 0.180 1.000

CO 0.203 0.007 -0.277 1.000

PM, 0.297 0.206 0.132 0.365 1.000

~SPD -0.028 -0.040 0.467 -0.180 0.058 1.000

RH —0.151 0.007 —0.374 0.063 -~0.182 ~0.404 1.000

T™MP 0.114 0.290 0.105 -0.109 0.019 -0.093 0.329 1.000

Wonsanlee SO, NO, 0, CO PM,, SPD RH TMP

SO, 1.000

NO, 0.382 1.000

0O, —0.065 -0.202 1.000

CO 0.149 0.349 -0.030 1.000

PM,, 0.142 0.211 0.055 0.217 1.000

SPD 0.166 -0.014 0.310 0.098 0.055 1.000

RH 0.009 -0.198 —0.181 —0.225 0.035 ~0.207 1.000

TMP 0.067 -0.318 0.230 -0.340 0.151 -0.060 0.329 1.000
4 A% 7 93 457 3 R0 4B 9o olFeguel o] AT IHARe AN
Wl BE Uedch JHBAE 2R 23k, S0, o FE 2UUCR RAGILE RHEE PME A
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Fig. 5. Regression analysis of each polutant on temperature and relative humidity in Ulsan.
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