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Abstract

This study has analyzed the concentration variation of four air pollutants (PM,,, NO,, CO, and SO,) during the
typhoon periods over 10 years (2002~2011). In this study, 10 typhoon events which had rainfalls in Korean Peninsula
were selected during the study period. The analysis was performed using the observation data of both the air pollu-
tants and rainfall. In order to examine and compare the concentrations of the air pollutants between normal periods
and typhoon periods, we have obtained monthly average concentrations from July to September and daily average
concentrations during typhoon periods. For the period from July to September, 34% of the total rainfalls can be ex-
plained by typhoons, and the concentration of air pollutants during the typhoon period was lower than the normal
period. In addition, the concentration variations of the pollutants during the typhoon period were analyzed accord-
ing to two categories: differences in the concentrations between the day before and the day of the typhoon (Case 1)
and between the day before and after the typhoon (Case 2). The results indicated that the reduction rate of PM,,,
NO,, CO, and SO, was 30.1%, 17.9%, 11.6%, 9.7% (Case 1) and 22.8%, 21.0%, 9.0%, 8.0% (Case 2), respectively.
This result suggested that air quality was significantly improved during the typhoon period than after the typhoon
period by the rainfall.
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Fig. 1. Location of 118 air pollution monitoring stations (a) and 48 rainfall observation stations (b).
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Table 1. List of selected typhoons affecting the Korean

Peninsula.

TCID Typhoon name Typhoon period
0208 NAKRI 7.13
0215 RUSA 8.30~9.1
0314 MAEMI 9.12~9.13
0407 MINDULLE 72~74
0415 MEGI 8.17~8.19
0603 EWINIAR 7.9~17.10
0613 SHANSHAN 9.17~9.18
0711 NARI 9.15~9.16
0807 KALMAEGI 7.19~17.20
1004 DIANMU 8.10~8.11
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Table 2. The rainfall of the day before typhoon period, typhoon period and the day after typhoon period. The values in
parentheses indicate the number of rainfall observation sites, and the gray-filled areas denote the actual rain-

fall event.

TCID Typhoon name The day before typhoon period Typhoon period The day after typhoon period
0208 NAKRI 0(1) 5.3(45) 10.5 (47)
0215 RUSA 0.2(17) 160.9 (48) 0(1)
0314 MAEMI 5.2(39) 128.2 (47) 0(4)
0407 MINDULLE 1.4(34) 82.3(48) 3.4 (40)
0415 MEGI 17.8 (44) 181.8(48) 2(32)
0603 EWINIAR 11.2(38) 118.3 (48) 24.7 (46)
0613 SHANSHAN 4.3 (44) 35(46) 0.2(3)
0711 NARI 46.5 (48) 131.2(48) 6.4(43)
0807 KALMAEGI 0.6 (10) 64.9 (48) 1.8 (36)
1004 DIANMU 1.3(15) 77.2(48) 3(29)
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Fig. 2. The monthly average of the pollutant concentration during the normal period (grey) and typhoon period (black)

from 2002 to 2011.

AgkE Bolo), CO9 HIF Fete] 74
Y =R 22% o 7 el
HAgR oz g EIEI|Zr] PM, & 23.7%, NO,=
17%, CO= 4.4%, SO,= 12.3% A% =7} 3 1}
ehdon, Bl 53717t Bt PM0 = ATt
Z AL & 5 Udsiek
7 32 20029 5E 201137429 YT 7
o] gtz oIS F 7|Zkel gt o

357 7}

3} digol w 3 A
Agekelch 10 W e 790] 71 B8
= o3 712t 53t

.
-
93} 99 solgont, Bl P
Forae 890 A wekw, 99,79 %
F AW MR Bee] U A4
A &= v 7Y 19%, 84 45.3%, 99 45.5%= 8
st 9l B G\ Aok AT HEE A3}
= Aoz Jepid

= 7187432 A30A 225

400
350
300
250
2001
150
100 f

50

10yr = Typhoon

0 |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 3. The monthly variation of average the rainfall dur-
ing the normal period (grey) and typhoon period
(black) from 2002 to 2011.
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Table 3. The Change of the concentration for Case 1 (AC,).
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TCID Typhoon name M, (ug/m®) NO, (ppm) CO (ppm) SO, (ppm)
0208 NAKRI -13 0.002 0.038 0.0001
0215 RUSA —27.8 —0.009 —0.206 —0.0010
0314 MAEMI -15.0 —0.005 —0.083 0.0003
0407 MINDULLE -16.5 —0.003 —0.030 —0.0007
0415 MEGI —12.6 —0.001 —0.013 —0.0005
0603 EWINIAR -21.5 —0.008 —0.122 —0.0010
0613 SHANSHAN -0.9 —0.004 —0.021 —0.0002
0711 NARI -31.2 —0.006 —0.133 —0.0004
0807 KALMAEGI -12.8 —0.005 —0.046 —0.0005
1004 DIANMU =72 —0.001 0.005 —0.0004
Table 4. The change of the concentration for Case 2 (AC,).
TCID Typhoon name PM,, (ug/m?) NO, (ppm) CO (ppm) SO, (ppm)
0208 NAKRI —15.1 —0.005 —0.015 —0.0014
0215 RUSA 1.7 —0.001 -0.073 —0.0001
0314 MAEMI 22.0 —0.001 0.097 0.0014
0407 MINDULLE —34.1 —0.010 —0.133 —0.0013
0415 MEGI -16.6 —0.002 —-0.070 —0.0005
0603 EWINIAR —253 —0.010 —0.189 —0.0008
0613 SHANSHAN 12.6 0.007 0.152 0.0011
0711 NARI —38.7 -0.011 -0.223 —0.0005
0807 KALMAEGI -19.9 —0.013 —0.079 —0.0014
1004 DIANMU 2.3 0.001 0.057 —0.0001
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Fig. 4. The increased cases of PM,, concentration for AC,.
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