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A Study on the Characteristics of Local Air Pollutants According to
the Analysis of Gunsan Air Pollutnats Network Data (2017-2019)
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Abstract  The regional concentration characteristics of major air pollutants in Gunsan City were compared with those in
Iksan City and the relationship between airflow patterns and pollution sources in Gunsan City and lksan City were studied
using the HYSPLIT-4. In Gunsan City from 2017 to 2019, the concentration of air pollutants NO, (14.6 to 11.7 ppb), and SO, (4.5
to 4.4 ppb) and PM (45.3 to 44.6 ug/m>) decreased, while other pollutant concentrations tended to increase to CO (470.9 to
477.8 ppb), 05 (32.8 to 33.1 ppb), PM, 5 (25.7 to 26.0 ug/m>). The monthly changes in air pollutant concentrations from 2017 to
2019 are shown below: 1) from January to February, the concentrations of SO, (5.1 to 5.7 ppb) increased but those of CO
(602.8 to 593.9 ppb), NO, (16.0 to 14.1 ppb) decreased, respectively; 2) from May to June, the concentration of O; decreased
from 39.9 to 38.8 ppb; from March to May, the concentration of PM;, decreased from 53.4 to 49.7 ug/m?; but from January to
March, PM, 5 increased from 29.9 to 36.9 ug/m3 PM;, and PM, 5 concentrations were highest from March to May due to the
yellow sand. The average values of all air pollutants from July to August were lower than in different months because of wash
out and rain out. Analysis of seasonal changes in air pollutant concentrations showed that SO, and NO, were fall > winter >
spring >summer, CO was winter > fall > spring > summer, Oz was spring >summer > winter > fall, and PM,, and PM, 5 were
spring > winter > fall > summer. Concentrations of SO, (5.5 ppb) and PM,, (46.7 ug/m>) were in the industrial area of Gunsan
city and in the commercial area of lksan SO, (4.4 ppb), PM;4 (52.0 ug/m?) were high. In the residential area of Gunsan city, CO
(461.7 ppb) and PM, 5 (43.9 ug/m3) concentrations were high, and in the industrial of Iksan city, CO (544.3 ppb) and in the
commercial area of Iksan city, PM, 5 (34.0 ug/m?®) concentrations were high respectively. The concentration of O; was high in
industrial areas (Gunsan 34.5, lksan 31.3 ppb) and the concentration of NO, was high in commercial areas (Gunsan 14.0, lksan
17.1 ppb). Cluster analysis using the HYSPLIT-4 classified Gunsan City into 4 clusters in 2017, 6 clusters in 2018, and 5 clusters
in 2019, and Iksan City into 5 clusters in 2017, 6 clusters in 2018, and 4 clusters in 2019. Gunsan City and lksan City seemed to
be most influenced by southern Russia, Chinese Manchuria, eastern China, and the Mongolian region, with no clear
differences between the regions.
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Table 1. Location of Gunsan air pollutant network information.

Station code Name Installation year Location Around environment
735121 Sinpung-dong 1989 215 Daehak-ro, Gunsan Commercial area
735122 Soryoung-dong 1995 176-1 Soryong-dong, Gunsan Industrial, Sea area
735123 Gaejeong-dong 1997 339-7 Beon yeong-ro, Gunsan Residential area
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Fig. 1. Location of Gunsan air pollutant network (commercial: Sinpung-dong, residential: Gaejeong-dong, industrial: Soryoung-

dong).
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Table 2. Annual average of Gunsan air pollutants data (2017~2019).

425

2017 2018 2019 Avg
Mean + sd 45+19 40+1.4 44111 43+1.5
SO, (ppb) Range 1.0~9.8 1.4~8.7 2.0~8.8 1~9.8
N 365 365 365 1095
Mean + sd 470.9+141.0 528.2+168.0 477.8+156.7 4923+157.6
CO(ppb) Range 181.9~1035 192.4~1052 204.2~1233 181.9~1233
N 365 365 365 1095
Mean + sd 328+12.2 289+10.3 33.1£128 31.6£11.9
O3 (ppb) Range 3.8~81.7 7.3~59.2 6.8~92.2 3.8~92.2
N 365 365 365 1095
Mean + sd 146+6.0 129+6.8 11.7+4.8 13.1+£6.0
NO, (ppb) Range 5.1~43.0 3.1~34.0 2.6~28.5 2.6~43.0
N 365 365 365 1095
Mean + sd 453+21.6 428+21.4 45.7+26.7 446+23.4
PM, (ug/m3) Range 13.1~2194 8.4~147.0 57~212.6 5.7~219.4
N 365 365 365 1095
Mean + sd 257+14.9 258+15.1 26.5+20.0 26.0+16.9
PM, 5 (ug/m?) Range 2.1~91.9 3.4~110.1 1.7~1473 1.7~1473
N 338 365 365 1068
Table 3. Annual average of Gunsan meteorological data (2017~2019).
2017 2018 2019 Avg
Mean 15.3 15.8 15.0 15.4
Temperature (°C)
Range 0.1~35.8 0.1~36.4 0.1~34.5 0.1~36.4
. Mean 76.2 75.2 75.0 75.5
Humidity (%)
Range 20~100 22~100 13~100 13~100
o Mean 9.0 29 2.1 6.7
Precipitation (mm)
Range 9.0 0.1~37.5 0.1~52.1 0.1~52.1
Mean 2.1 2.0 1.8 20
Wind d
ind speed (m/s) Range 0~11.5 0~11.4 0~11.6 0~11.6
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Fig. 2. Annual average concentration of air pollutants in Gunsan 2017~2019 (average concentration of three measuring sta-

tions in Sinpung-dong, Gajeong-dong, and Soryong-dong).
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Fig. 3. Monthly variation of air pollutants in Gunsan 2017~2019.
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Table 4. Seasonal variation of air pollutants in Gunsan (2017~2019).

Spring Summer Fall Winter
Mean + sd 47+15 36x13 6.0x1.0 49+1.6
SO, (ppb) Range 2.3~12.1 1.5~125 3.0~10.8 2.0~12.5
N 2208 2208 2184 2160
Mean + sd 477.2+93.2 376.2+51.3 568.5+101.0 626.7+118.0
CO (ppb) Range 285.7~988.8 262.5~644.4 457.1~835.6 375.0~1250
N 2208 2208 2184 2160
Mean + sd 393+13.2 351+£13.2 24.1+3.0 22.8+9.3
O3 (ppb) Range 5.8~80.6 7.8~71.2 16.4~29.0 3.0~51.6
N 2208 2208 2184 2160
Mean + sd 144+4.9 85+23 175+£1.2 16.2+5.8
NO, (ppb) Range 48~338 3.0~19.0 9.2~215 3.8~39.2
N 2208 2208 2184 2160
Mean +sd 56.5+19.3 332196 453+25 48.6+14.6
PM;q (ug/m3) Range 21.7~145.2 14.2~77.0 24.9~58.0 17.8~1123
N 2208 2208 2184 2160
Mean + sd 328+13.7 188+7.38 28.6+3.8 30.6+13.0
PM, .5 (Hg/m?) Range 9.7~100.1 3.5~46.5 14.0~51.5 6.3~86.8
N 2208 2208 2184 2160

Sr=oi7|1tsts|x| M 38 H M3 S
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Table 5. Seasonal variation of air meteorological in Gunsan (2017~2019).
Spring Summer Fall Winter
Mean 12.0 241 16.0 4.2
Temperature (°C) Range 0.2~29.6 13.4~34.5 0.1~30.1 0.1~14.9
N 2178 2208 2168 1442
Mean 71.9 81.6 77.0 69.3
Humidity (%) Range 13~100 26~99 31~99 24~100
N 2206 2208 2179 2160
Mean 1.5 2.1 25 1.7
Precipitation (mm) Range 0.1~15.5 0.1~26.2 0.1~52.1 0.1~8.6
N 100 172 155 43
Mean 22 1.9 1.7 1.7
Wind speed (m/s) Range 0.0~11.4 0.0~8 0.0~11.6 0.0~8.9
N 2206 2207 1987 2150
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Fig. 4. The seasonal variation of air pollutants by time.
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Fig. 5. Annual regional air pollutant characteristics of Gunsan and lksan.
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Table 6. Air pollutant concentration according to cluster analysis of Gunsan and lksan in 2017~2019.

Gunsan SO, (ppb) CO (ppb) O; (ppb) NO, (ppb) PM4 (ng/m?) PM, 5 (pg/m?)
2017 Mean 45 470.66 32.86 1457 4526 25.68
2018 Mean 3.98 52817 28.89 12.92 4282 25.83
2019 Mean 443 477.48 11.68 45.71 2653
Iksan SO, (ppb) CO (ppb) 05 (ppb) NO, (ppb) PM;o (ug/m?) PM, 5 (ug/m?)
2017 Mean 437 477.42 29.72 16.17 54.94 3558
2018 Mean 39 484,05 27.56 13.02 43.98 2735
2019 Mean 3.03 390.61 2875 14,59 47.81 29.84
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Fig. 6. Airflow pattern of 2017~2019 Gunsan and Iksan (cluster analysis).
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