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A Study for Air Pollution in
Large Region on near the Busan
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Eun-Chul Yoo, Sung-Min Lee, Mi-Jeong An, Young-Tae Kim and Sang=Hun Lee

Ahstract

Since 1970s, Air pollution in Busan and neighbonng cilies was deteriorated with increased
the heavy chemical industries, deepening of urbanization and so on. Also with the rapid
in indusiriplization, consumption of varous chemicals and spread of automobiles has
increased froom 1980, the pattern of air pollutions are changing to an advanced couniries
have been experienced smog, harmful air pollutants. Due to character of air pollution —
broadening on the many cities by transportation and dispersion, — affect an unspecified
number of the peneral public, then effective air quality control measures demand fundamental
data in ecder to establish elfectively.

So, this study has been accomplished to monitoring S0., NOx, 0= and weather condition
{wind speed, wind direction, temperature, relative 1 humidity, barometric pressure, solar
radiation ete) from 1999, Jul to 2000, Apr. on the borders of Busan and Onsan. In order
to estimate maximum lhr average SO: concentrations and receptor, we operate [SCST3.0
model for research periods. The results were as follows -

L 50z MO: and O: concentrations are different from prevailing surface wind direction
throughout the study area. When north-wind blow inte Busan city, the concentrations
of S0z, NO: are higher than south-wind blew into Onsan.
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2. As the regulls of ISCST model for each periods, maximum 1hr average S0» concentration
in the Busan city were estimated 110~179%ppb. Depend on the effect of meteorological
factors and emission rate in the study area. ambient concentration of air pollution in

Busan have affected by Onsan Complex.

Key words | [SCST, air quality monitoring, passive sampling, wind-rose
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Fig. 1. Sampling site.
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Fig. 2. Passive sampler,
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Fig. 3. Windrose at site D1(Air quality monitoring mobile).
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Table 1. Wind direction frequency with wind speed in sampling periods

@ 1999 74 (CALM @ 0.0095)

1—3 4—6 =10 | 11—=18 | 17-21 | @ Total

N 01524 | 00095 | 0oooo | ooooo | ooooo | ooooo | oa619
NNE | 01905 | 00095 | 00000 | 00000 | 00000 | 00000 | 0.2000
NE 00952 | 00476 | 00000 | 00000 | 00000 | 00000 | 01429
" ENE | 00190 | 00085 | 00000 | 0.0000 | 00000 | 0.0000 | 0.0286
E | 00000 | 00000 | 00000 | 00000 | 00000 | 00000 | ©.0000
ESE 0.190 (L0000 0,000 (L0000 (L0000 0.0 10,0790
SE 0028 | 0019 | 00000 | 00000 | 00000 | 00000 | 00476
SSE 00000 | 00005 | 00000 | 00000 | ooo00 | ooo00 | 00085
5 00286 | 00000 | 00000 | ooooo | ooono | ooooo | o028
SSW | 00286 | 00000 | 00000 | 00000 | 00000 | 00000 | 0028
SW 0.1238 | 00085 | 00000 | 00000 | 00000 | oo0OD | 01333
wsw | o046 | ooooo | owoeo | coooo | ooooe | oooo0 | 0.M7s
W I 0,000 (0 . 0000 {1, QKR (L0000 0.0055
WHNW (L2586 {1, MK (M0 D000 {0, (L0000 00288
NW 0ODSS | 00000 | 00000 | 00000 | 00000 | 00000 | 00085
NNW | ooss2 | oo000 | oooo0 | ooooo | 00000 | ooo00 | oosse
Total | 05762 | 01143 | o000 | oo000 | oooe0 | ooooo | 09s05
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@ 19001049 (CALM . 0.0100)

13 4G 710 11~16 1721 21 Total

N 001010 | 0.00000 | 0.00000 | 000000 | 000000 | 000000 | 001010

NNE 002020 | 000000 | 0.00000 | 000000 | 000000 | 000000 | 002020

NE 002020 | 001010 | DOOGDD | 000000 | 000000 | Q000 | 003030

ENE 002020 | 001010 | O.00K00 | 000000 | 000000 | O.0000) | 003030

E 001010 | 000000 | O0D0DD | 000000 | 000000 | CO00000 | 001010

ESE 0.00000 | 000000 | 000000 | GO00000 | 000000 | 000000 | 0.00000

SE 0.01010 | 000000 | 000000 | 000000 | 000000 [ C.0D000 | 001010

SSE | 0.00000 | 000000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000

5 004040 | 0.00000 | GOODO0 | DODODD | OO00BOD | 000000 | 004040

S55W 004040 | 0.00000 | D.O0D00 | 00DODD | 000000 | 000000 [ 004040

SW 005051 | 0.00000 | Q00000 | 000000 | OOO00D | 000000 [ 005051

WEW OB0E1 | 0.00000 | 000000 | 000000 | 000000 | 000000 | 008081

W | 011111 | 000000 | 000000 | 000000 | QOO0D00 | 000000 | 011111

WNW 005051 | 0.00000 | 0.00000 | 000000 | 0O0D0G | 0.00000 | 005051

.....

MW 038384 | 0.00000 | 0.00000 | 0.00000 | QUOO00O | 000000 | 038384

NNW 011111 | 0.01010 | 0.00000 | 0.00000 | Q00000 | 000000 | 013121

Tatal 085960 | 003030 | 0.00000 | 000000 | 000000 | 000000 | 0.98930

@ 2000d 19 (CALM : 0)

1-3 4R T==10 11—1& 17~21 b4 | Tatal

N 007682 | 012321 | 000000 | 000000 | 000000 | 000000 | 020513

NNE_ | 001709 | 000000 | 000000 | 0.00000 | 0.00000 | 0.00000 | 001709

NE 002564 | 000000 | 000000 | 000000 | 0.00000 | 0.00000 ( 002564

ENE | 000000 | 000000 | 000000 | 0.00000 | 000000 | 0.00000 | 0.00000

E 001709 | 000000 | 000000 [ 000000 | 000000 | G.OODOD [ 001709

ESE QUODBSS | 000000 | 000000 | 0.00000 | OODODD | 000000 | 0.00855

SE 000000 | 000000 | 000000 | 0.00000 | 000000 | 000000 | 0.00000

000000 | 000000 | 000000 | 000000 | 000000 | 000000 | 0.00000

5 000000 | 000000 | 000000 | 0.00000 | 000000 | 000060 | 0.00000

SEW | 0.00000 | 000000 | 0.00000 | 0.00000 | 000000 | 0.00000 | 000000

SW | 000000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 000000 | 0.00000
WSW_| 004274 | 000000 | 0.00000 | 0.00000 | 0.00000 | 000000 | 0.04274

W 010256 | 000000 | 0.00000 | 0.00000 | 0.00000 | 000000 | 010256

WNW 011111 | 002564 | 000000 | 0OODDD | 0.00000 | 000000 | 0.13675

HW 023077 | 005983 | 000000 | 000000 | GODOOD | 000000 | 025060

NNW 0.05083 | 008402 | 000000 | 000000 | 0.00000 | 000000 | 0.15385

Total 069231 | 030769 | 0.00000 | 0.00000 | 000000 & 000000 | 1.00000
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@ 2000'd 48 (CALM - 0.0693)

i fieaye oy dqrsdd g4 2497

=3 4~6 710 11~16 | 17—21 ) a1 Total
N 000848 | 000000 | 000000 | 000000 | 000000 | 000000 | 000848
NNE 00000 | 000000 | 000000 | 000000 | 000CO0 | 000000 | 000000
NE (LOOD00 | 000000 | 000000 | 000000 | 000000 | 000000 | 000000
ENE 001695 | 000000 | 000000 | 000000 | 000000 | 000000 | 001695
E ODR48 | 000000 | 000000 | 000000 | 000000 | 000000 | 000848
ESE (MS0OBS | 000000 | 000000 | 000000 | 000000 | 000000 | 005085
SE 022034 | 0.01695 | 0.00000 | 000000 | 000000 | 00000 | 023729
SSE 007627 | 000848 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 008475
5 0.04237 | 000000 | D.00000 | 0.00000 | 0.00000 | 0.00000 | 0.04237
SSW 0.28814 | 0.00000 | 000000 | 000000 | 000000 | 000000 | 0.2BB14
SW 007627 | 000000 | 0.00000 | 000000 | GUOODO | OODDDD | OUOTR2T
WSW | 002542 | DO1695 | 000000 | 000000 | 000000 | 000000 | 004237
W 005780 | 0.00000 | 0.00000 | 000000 | GOOOD0 | 000000 | OOG780
~ WNW | 000848 | 000000 | 000000 | 000000 | 0.00000 | 000000 | (.00B43
NW G00848 | 000000 | 000000 | 000000 | 000000 | COOD00 | OO0R4E
NNW | 000000 | 0.00000 | 000000 | 000000 | 000000 | 000000 | 000000
Total 089831 | 0.04237 | 0.00000 | 000000 | 000000 | 000000 | 094063
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Fig. 4. Patlern of wind-direction.
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Table 2. Resuits of air quality monitaring in sampling perods(by Alr quality moniloring mobila)

SO: | ¥E INOs| BE N0 | FTE N .
2 8 |maes|Percentile(ppb) | 755 |Percentlelppd) | g2 g4 iz | Percentile(ppo}

(ppb) | 5o | os% | Copb) | 5% | o5e | (eob) | 54 | 05% ai
1000 d | 5% | 42 | 08 | 123 68 | 2B | 96| 235 | 04 | 410 | 63
74 (B | 11 00 | 20| 41 | 1.3 | 65| 160 | 45| 268 | 24
190083 | 2% | 25 | 07 | 46| 105 | 657 [ 159 | 105 | 04 | 354 | 53
1V (e8| 30 10 | 54| 99 | 53 | 186 | 513 | 319|714 | 23
o000 (5| 25 | 04 | 63| 54 | 04 | 141 | 287 (115|333 | 55
19 ¢8| - ool B - = - — - - 0
20008 | ¥ | 72 | 48 | 95 | 139 | 62 | 215 | 324 | 260 | 38B | 2
489 |2%#| 182 |00 [ 52 | 103 (39 |219| 249 | 28 | 570 | 75
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Tahble 3. Resalts of air quality in the Onsan Industrial Complex

502 T = MOz ¥ = 50: ¥ =
2w | |Percentile(pph) | w75 o | Percentile(ppb) | of 74 o | Parcentile{pph)

(ppb) | 5% | 95% | (ppb) | 5% | o5% | (ppb) | 5% | 95%
1999 74 | 184 | 25 | 564 6.0 10 | 45| 1756 | 68 | 363
19093109 | 194 45 | 580 | 212 63 | 408 | 217 | B5 | 366
20008 19 | 181 | 65 | 151 | 194 77 | 300 | 169 | 85 | 285
20004 48 | 151 36 | 384 | 301 | 100 | 535 | 159 60 | 324
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Fig. & Distribution of average MOs concentrations measured by passive sampler.
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Fig. 6 Distribution of average O concentrations measured by passive sampler.
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Paxds dafAaETHYy o107 (20000

CO FINISHED
S0 STARTING

#x POINT SOURCE
** PARAMETERS :

S50 SRCGROUP ALL
30 FINISHED

RE STARTING
RE GRIDCART CAR1 5TA

RE GRIDCART CAR1 ELEV 1

RE GRIDCART CAR1 END
RE FINISHED

ME STARTING

ME INPUTFIL met0TMET FREE
ME ANEMHGHT 10

ME SURFDATA 295 1998 ONSAN
ME UAIRDATA 47138 1898 POHANG
ME DAYRANGE 7/19-7/23

ME FINISHED

OU STARTING

OU MAXTABLE ALLAVE 50
OU FINISHED

RE GRIDCART CAR1 XPNTS -100. -BO, -60. -40. -20,
RE GRIDCART CAR1 YPNTS -100. -80. -60. -40. -320.
8. 30. 0 O G
RE GRIDCART CARLl ELEV 2 160, 20, 500 20. @
RE GRIDCART CAR1 ELEV 3 180, 40, 150. 20. 50
RE GRIDCART CARL ELEV 4 190, 160, 220 200. 70,
RE GRIDCART CAR1 ELEV 5 200. 50. 60. 60. 30
RE GRIDCART CAR1 ELEV 6 120. 0. 10. 300 30. 2

OU RECTABLE ALLAVE FIRST SECOND

LOCATION STACK1 POINT 00 00 200
QS HS TS V5 DS

IS e e S E A P 1

SRCPARAMI1 STACKL 207 B0D 433 122 24
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