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Abstract Recently, public interest in air pollutants has increased, and the Korean government and local
governments have attempted to improve air quality. This study examined the secondary air pollutant
contribution in Ulleung Island, Jeju Island, and Baengnyeong Island and compared the differences
between them by analyzing the air pollution level and weather conditions in these regions. The weather
conditions of the island regions, such as wind speed, precipitation, and sunshine duration, and the
average concentration of air pollutants, such as SOz, NOz, CO, O3, PMio, PM2s, were examined. The
correlation coefficient between air quality factors of each island region and weather conditions was
calculated. Regression analysis was conducted by setting primary air pollutants, SOz, NO2, and CO as
independent variables, and secondary air pollutants, O3, PMio, and PM;s as dependent variables to
identify the regional contribution and impact. Therefore, the government and local governments should
establish air quality management for each island region.
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Table 1. Result of descriptive statistics in island

region
Area | Variable | Mean [Std. Dev| C.V. Min Max
SO, 0.0019 | 0.0012 | 63.3% | 0.0000 | 0.0220
NO2 0.0039 | 0.0026 | 67.4% | 0.0000 | 0.0250
CcO 0.2345 | 0.1486 | 63.4% | 0.0000 | 3.1000
Ulleung

O3 0.0499 | 0.0154 | 30.9% | 0.0050 | 0.1350

PMio 40.5 27.6 68.2% 1.0 543.0

PMzs 17.0 11.5 67.7% 0.0 84.0
SO, 0.0005 | 0.0006 | 119.4% | 0.0000 | 0.0090
NO2 0.0033 | 0.0022 | 64.7% | 0.0000 | 0.0220
) CcO 0.2329 | 0.0991 | 42.5% | 0.1000 | 1.0000
Jeju O3 0.0443 | 0.0171 | 38.6% | 0.0010 | 0.1210
PMio 427 294 | 68.8% 1.0 429.0

PMzs 20.1 14.5 72.2% 0.0 141.0
SO, 0.0026 | 0.0015 | 57.5% | 0.0000 | 0.0290
NO2 0.0043 | 0.0033 | 76.1% | 0.0000 | 0.0460
Baengny| CO | 0.3382 | 0.1927 | 57.0% | 0.0000 | 2.5000
eong (o)) 0.0443 | 0.0144 | 32.6% | 0.0010 | 0.1320
PMio 41.6 41.1 98.9% 1.0 1196.0

PMzs 214 18.1 84.5% 0.0 240.0
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Table 2. Result of each regional correlation coefficient

Factor PCC Ulleung Jeju Baengnye
ong

o ¢ 0.3178* | 0.2085* | 0.1037"

3 p-value | 0.0000 | 0.0000 | 0.0000

. r 0.3010* | 0.2177* | 0.3459"

10 p-value | 0.0000 | 0.0000 | 0.0000

r 0.4184* | 0.2292* | 0.4742*

502 PMzs p-value | 0.0000 | 0.0000 | 0.0000
r 0.1126* | 0.0533* | 0.0423"

PMzs/PMio p-value | 0.0000 | 0.0000 | 0.0000

r 0.1649* | 0.1456* | 0.1808"

PMio-PMzs p-value | 0.0000 | 0.0000 | 0.0000

o r 0.1665* | 0.1430* | 0.0313"

3 p-value | 0.0000 | 0.0000 | 0.0000

. r 0.0657* | 0.2781* | 0.3200*

10 p-value | 0.0000 | 0.0000 | 0.0000

r 0.1009* | 0.3284* | 0.4923*

NO: PMas p-value | 0.0000 | 0.0000 | 0.0000
r -0.0791* | 0.0592* | 0.1363*

PMzs/PMio p-value | 0.0000 | 0.0000 | 0.0000

r 0.0309* | 0.1615* | 0.1363*

PMio-PMas p-value | 0.0000 | 0.0000 | 0.0000

o r 0.1335* | 0.3639* | 0.0526"

3 p-value | 0.0000 | 0.0000 | 0.0000

. r 0.1924* | 0.5041* | 0.3129*

10 p-value | 0.0000 | 0.0000 | 0.0000

r 0.3087* | 0.6565* | 0.5280*

o PMes p-value | 0.0000 | 0.0000 | 0.0000
r 0.1021* | 0.1540* | 0.1586"

PMzs/PMio p-value | 0.0000 | 0.0000 | 0.0000

r 0.0833* | 0.2509* | 0.1063*

PMioPMes e 10,0000 | 0.0000 | 0.0000

¥ "= 0.05 FEolA RS guF
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Table 3. Regression of regional secondary air pollutants by region

Area Variable o PhMo PMs
B Std.EBrr. Pt B Std.Err. Pt B Std.Err. P)ltl
S0, 02882 | 00800 | 00000 | 02510 | 1468137 | 0.0000 | 03434 | 57.2181 | 0.0000
NO; 01327 | 00361 | 00000 | 00227 | 663143 | 0.0000 | 00287 | 258448 | 0.0000
co 00238 | 00007 | 00000 | 01092 | 1.2202 | 00000 | 0.1977 | 04755 | 0.0000
Dummy_Sunshine | 0.0264 | 0.0002 | 00000 | 0.0365 | 03360 | 00000 | 00122 | 0.309 | 0.0310
Ulleung| Dummy_Precipitation| -0.0867 | 0.0003 | 00000 | -0.1120 | 05234 | 00000 | -0.0883 | 0.2040 | 0.0000
Dummy_Snowfall | -0.1657 | 0.0003 | 0.0000 | -0.0201 | 04910 | 0.0010 | -0.0550 | 0.1914 | 0.0000
Dummy_Stagnation | -0.0309 | 00002 | 00000 | -0.0545 | 03802 | 00000 | -0.0332 | 0.1482 | 0.0000
cons. 0.0003 | 0.0000 04799 | 0.0000 0.1870 | 0.0000

Adjusted R? 0.1604 0.1179 0.2231
S0, 0.1440 | 0.1985 | 00000 | 0.1352 |316.2753 | 0.0000 | 0.1325 | 1359197 | 0.0000
NO; 0.0023 | 00625 | 07750 | 0.0980 | 995742 | 0.0000 | 0.0875 | 427921 | 0.0000
co 03411 | 00014 | 00000 | 04468 | 21760 | 00000 | 0.6067 | 009351 | 0.0000
Dummy_Sunshine | 0.0438 | 0.0003 | 00000 | 00122 | 04040 | 0.0750 | 0.0013 | 0.1736 | 0.8250
Jeju |Dummy_Precipitation| -0.0687 | 0.0004 | 0.0000 | -0.0589 | 0.6423 | 0.0000 | -0.0222 | 02760 | 0.0000
Dummy_Snowfall | -0.0801 | 00018 | 0.0000 | -0.0281 | 28732 | 0.0000 | -0.0255 | 1.2347 | 0.0000
Dummy_Stagnation | -0.0387 | 00004 | 00000 | -0.0056 | 0.6870 0412 00351 | 02952 | 0.0000
cons. 0.0004 | 0.0000 05944 | 0.0000 02555 | 0.0000

Adjusted R? 0.1724 0.2893 0.4605
SO, 01082 | 00616 | 00000 | 02028 | 161.7966 | 0.0000 | 02239 | 59.3960 | 0.0000
NO; -0.0314 | 00277 | 00000 | 0.1665 | 726606 | 0.0000 | 02698 | 266739 | 0.0000
co 00283 | 00005 | 00000 | 01762 | 12223 | 00000 | 03471 | 04487 | 0.0000
Dummy_Sunshine | 00111 | 0.0002 | 00460 | 0.0104 | 04228 | 0.0420 | -0.0060 | 0.1552 | 0.1640
B;gf; Dummy_Precipitation| -0.0735 | 0.003 | 0.0000 | -0.0548 | 0.7961 | 00000 | -0.0437 | 02923 | 0.0000
Dummy_Snowfall | -0.1638 | 00004 | 0.0000 | -0.0722 | 1.0201 | 0.0000 | -0.0978 | 03745 | 0.0000
Dummy_Stagnation | -0.0019 | 00002 | 07290 | -0.0244 | 05226 | 00000 | 00006 | 0.1918 | 0.8900
cons. 0.0002 | 0.0000 05651 | 0.0000 02075 | 0.0000

Adjusted R* 0.0449 0.1883 0.4335
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