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Abstract

This study was conducted to investigate the practical using of Geographic Information
System(GIS) technology which are computer-based systems that are used to store and
manipulate geographic information on the air pollution control and management in the macro
city. For this study 130 samples were corrected by passive sampler in Seoul (25 distincts)
distributed by TM-coordinate during November in 1997 to January 1998, and analysed by
GC/MSD for 16 VOCs e.g,, toluene, benzene and display using Arc/view GIS(version 3.2, ESRI
Inc, U.S.A) for windows.

The most VOCs concentration distribution in November, 1997 was higher than that of
January, 1998 except benzene and 1,1,2-trichroloethan, bromobenzene. And products of the
distribution of VOCs concentration display using GIS technology was effective as well as other
display methods(e.g., contouring method, pie or column chart, graduated symbols), especially
in mapping and symbolization capabilities for spatial pollutant status evaluation were very

effective than other display methods.

Keyword: GIS, VOCs, Air pollution, TM-coordinate

Assessment of the VOCs Concentration Using GIS Method of Seoul

L /K-] =2 Ao 7 WA G733 E A (volatile organic

compounds, ]38} VOCs)2 W ghslio) o)

7184 & f71stdES 74t 249 o] T gyl A, e A AYE gslgs a8y &
EAde, 3Edel wEl A Fegds) vk 3§ 24 AAE Xl dds|E, AE 7o 2
WA, 3k o] 7R R BRS¢ ook gt Hl#d eslpart sigE T VOCss Wk &
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spadt gudgssas Lol SE AAY  ggeE Arsd U B4 xoAT 9
orE #7 9 Agel A Rl G VA o0, GIS F AYHRAADL i} w4
N SA FHshiee] 2 AW X wag 3l st A4 AR A RE UAA
29 £E9 A BesasitET e Agde A el wse Adgdl A8 w
W7] FolAel #siet v B B3 48 APRE AFEE olgelel ARAZDE T
BS AQFoRA valg Zdst A0R 8 FPORA AF VAL EAS AAAR
A 9lgons, VOCse] F8 MEFLS AFak 4 ols - A ¥ Aty 98 sk %ol
A4 AfBE A9FY ToEN AR UF 2 5 vk B AN ARstE GIS /1Y
VOCseRe o W-25%E AN slod, & & AL ARG FFBIAAE Fo 45
3 benzene®] 4 VIR E oF 80% 7hgol A & ATTY A AAH 5L TMALRA
B4 WksG 1R SezvE wAHI AU =) SH(display) & W o2 £,
G M2 o Gem, B w3 AU U OB A4 5 doud AZEE @ E9 ol 7
W)l FAE] ARE AFEA, g & Floveay)APORA Yr)ed #EE RE
5 fusts T oUEAQ WeHEAR IIHY  AREF 09de 54 5L Hn EFHoR
] H I Qlrp 1), sl 9l EXS 7k 9T,

AT 5o A7LIT wELY F7h 508 Jol B A7E AgA AAAL faow
d) hEAZF T e WIISAEA F 58 VOCse) 2YEE ZARGICn, B8 AAH
Aol A WAEE VOCsQPRAZE A7k A1E O)71 Al B Al A el 919 ol
AU Rzl Aotk ey @4 H Wox 3o gggw GIS7IHE 43
2 oE VOCsE 7] FolAel B9 S5k 0wy GIS /Y] #E4E W dES
547 3l BFH A0l A%H MEEA §

o7 8l BFHA LAWYAYFH BL of IL 4734

e 2.

b AA A VOCsLA#HEE AsiM = VOCs AE= Aerle] Al 2578 F(i)< o
AEAREO] WE VOCso W& S IEHOE A Aoz A G A (A), AHE A D(B), 2
1:‘1_]__

]
of 3 A= WAAET oz} wE & EE 29(C), A=Y AQ(D)9) 4 ooz B
TH O RPo R S WA e &8 & o]5 7L A (M ESEE FY
e Z&A e d ¢ UEE she WS H83F 32 712} % A (transeverse mercator,
g w3 Fag okt & 4 itk o T™M &Z)o oAzt £ 657 AHoZ N &3}
A @srEe] FARN EE Fge gotsie Ao, o5 zZtzdl] thste] VOCs A3 E passive
Ul F2 o] &5 = =4 3H(display) HHOE sampler(OVM 3520, 3M Inc, US.A)E 25}
Ae Ay AAE 28 F(FH)s=Ad 19979 119 62 ~8U3} 1998 19 209 ~22% 9]
(concentration contouring) & AHE3IT QoH, = Ago] AA 2 130712 sampledl] thate] bz}
< o] WiEAIEE He Hot 99 2d5 24X 7v0) A} A 5 TH Table 1), (Fig. 1).

A HER7] A1F o R SR e VOCs®] & 4m2E CS,2 Aleslgon %
A5 T 4F AUZEE AANNT o 2% T JAIRERE 1Y Z(GC/MSD
Geographic Information System(°]s} GIS) 7|"& HP 6890 series, Hewlett Packard, USA. Liquid
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Table 1. Distinction of sampling site

Boundary Distinct Number
AO01~A22 Kangso, Yongdungpo, Yangchon, Tongjak, Kwanak, Kuro, Kumchon 22
BO1~B17 Unpyong, Jongro, Seodaemun, Chung, Youngsan, Mapo 17
C01~C9 Dobong, Dongdaemun, Kangbuk, Songbuk, Chungnang, Nowon, Kwangjin, Songdong 9
DO01~D17 Kangdong, Kangnam, Songpa, Socho 17

Fig. 1. Sampling site of Seoul

Auto Sampler ; Hewlett Packard, USA)E A}&-3}
o]

ethylbenzene, n-propylbenzene, isoprophylbenzene,
chroloethane, 1,2-dichroloethane, 1,1,1-trichroloethane,

1,1,2-trichroloethane, trichroloethylene, stylene,

benzene, bromobenzene, butylbenzen,

tetrachroloethylene, toluene, m,p-xylene, o-xylene2]
FEg B,

Geel BHzAL 2]
HEEE 513, 100C7HA]
ok o] 2k WA thiEe] =do]

o1, 280C7HA] H2A1A columnS clean-upsdtSl

o, FAFY 2EE 150CE ZAHSAL,
99.9% AFS AFEEe] 5:19 split modeol A

Table 2. The condition of GC/MSD for VOCs analysis

Description Condition
Injector: port temperature 150°C
volume 2.0ul
split mode 501
2.7kPa—21kPa,
Inlet pressure(flow) .
1.0ml/min(constant flow)
Oven temperature: initial 7min hold on 35°C
1st step 4°C/min to 110°C
2nd step 100°C/min to 280°C
final 3min hold on 280°C
J&W 123-5062,
Column 5% phenylmethylsiloxane,
id 0.32mm, 60m, thickness 0.33ym
Total run time 30.45min
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10ml/mnO & o]§/ds EHFATE £ 14
’5% 5% phenylmethylsiloxane (J&W 123-5062)
AHEE O™, columne W7 0.32mm, Z4o]
60m=E ZAA0] 033umE EX H AL A3
Atk MSDE HP5973& AME-31919 ™, transfer
lined 280CE AN, AEE 20ulE FY
SIS TR (Table 2).
ol el A A AEAl A(2)AH] B F
Aol Aol VOCs 5% #

= e E g 6570

EE 10 250008 AE&A] FRAAEZA GIS 719
S 83 Arc/view (version 3.2, ESRI Inc,
USA)E AHgste] 2H2t 7hs, A= E mappingdt
of FEEAS A THFig. 1).

. A+23 ¢ 2%
1. M2A| t7|&E VOCse| s

L A3 FEH VOCs &0l 93 Ao
M ATRAES Bl ge Qe vl
o, FET A A Hel A 54 4FF VOCs

o) 4%E BEo xEHIgow, oo B2 )
A% NS F719) HAHS B @ w9

Exposure Assessment Methodology Study®l A
VOCsell thet 791 &2 A2 By &
A7 Q& o2 B uh vk T VOCsE
715l A B gl os) AaikskE(NOx) %
F5hetA AbsNbeE doA AEHe] EFL
g VKA 2RI A4s o] ATlE f713
FedEAE deA Qrhos),

2 AT o AEAlE 1998 Al
60552km? E2 17 8082.7km<]

87.6%, Q17+ 11005H(2001, 22 &A|)SZA
35 2 AFd= AYH EAY 5EH9

Arol §13, g7l Eoﬂfﬂ Mz AEste] ut
MEAY YR st F(E)TFE A

(W) *1‘#’\1?(WNW)OE st glom, A

SR olFd & LA EAT A
B 71 HEZ ] HA Y] A AP A
A 7HAAL Q7] Wil Ao EREH LA H
dr1ed7tsads adsior ske AYTxE

ot
bl
o 4
o X
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Az

¥

é_u_uUY“HH‘

me fie g 22 IR ol tle rlo

Table 3. The concentration of VOCs in 65 sites of Seoul (Unit: ug/m®)

Fall Winter
VOCs
Detect/Not detect Mean SD Detect/Not detect Mean SD
1,1,1-trichloroethane 65/0 1.027 0412 65/0 1.981 1.001
1 2-dichloroethane 65/1 2099 0457 65/0 2024 0237
benzene 65/0 13.149 3.963 65/0 16.873 6.031
trichloroethylene 65/0 1.633 0.608 65/0 1.390 0471
toluene 65/0 18913 6.000 65/0 14.715 6.552
1,1 2-trichloroethane 65/1 4.695 0.634 65/0 4.654 0436
tetrachloroethylene 65/1 2.395 0459 65/0 2.165 0.555
ethylbenzene 65/0 4399 0.602 65/0 4399 0.602
m,p-xylene 65/1 6.731 0937 65/0 6314 0.607
styrene 65/1 7.157 1.150 65/0 7019 0.647
o-xylene 65/1 5252 0.750 65/0 4.886 0487
isopropylbenzene 65/1 4480 0.983 65/0 4300 1016
bromobenzene 65/2 6.523 2.381 65/8 7076 1.575
n-propylbenzene 65/1 6.845 0912 65/0 6.674 0.825
butylbenzene 65/1 9.963 1.628 65/0 8.715 2.810
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benzene, 1,1,2-trichroloethan,

bromobenzene= A 2|3t toluene, ethylbenzene,

m,p-xylene, o-xylene, butylbenzene, stylene, n-
propylbenzene, isoprophylbenzene, chrolobenzene,
tetrachroloethylene, 1,2-dichroloethane, 1,1,1-
trichroloethane, trichroloethylene®] 73 -$-oll= 1129l
AL FEREE7E 190 AR FEEXHT
E AoE YEsth 53] toluene?] 7ol
1199] 16913+6000(ug/m>), benzene& 199l
1687346031 (ug/m*) X 77k 71 F& AOR
VEFE O M, tetrachloroethyleneS 1190 1027+
0412(ug/m?), 1,2-dichloroethaneS 190 1390+
0471 (ug/m>) 2N 242k AF ZA} VOCsZ 7+
O e izo] A0 2 ZAME QT Table 3).

Eg AA DA AN VOCs FEFE
& MRS A3t benzened] A3E AEA B

16.87~13.15(ug/m>) 24 Hamburg(Germany),
Johannesburg(South Africa) ¥ St. Louis(USA) ¢}
H| 523819 2 H, toluenes A2Al7F 14.71~1891
(pg/m®)Z A Houston(USA)Z ®] =314
ethylbenzene®] 7-9-ol= AEA7} 440(ug/m’) &

A Sydney(Australia) &} 1] 523193 2™, m,p-xylene

Table 4. Average concentrations of VOCs in ambient in the world cities8) (Unit: pg/m?)

City benzene toluene ethylbenzene m,p-xylene o-xylene
Chicago(USA) 11 10 24 47 16
Leeds(United Kingdom) 9.0 22 43 22 8.1
Los Angeles(USA) 21 48 11 22 90
Oakland(USA) 56 13 238 7.1 38
Phoenix(USA) 21 68 11 41 15
Denvor(USA) 94 28 57 16 7.6
Houston(USA) 94 20 33 12 52
Philadelphia(USA) 52 14 2.8 9.5 7.1
Pittsburgh(USA) 9.1 8.6 14 33 14
San Jose(USA) 84 18 7.1 15 76
Boston(USA) 35 95 14 57 24
St. Louis(USA) 11 8.5 6.9 16 33
Sydney(Australia) 9.1 37 6.2 8.6 7.1
Hamburg(Germany) 13 38 8.8 22 9.5
London(United Kingdom) 31 56 42 13 59
Johannesburg(South Africa) 12 42 89 21 7.7
Martorell(Spain) 38 14 38 11 36




140 HFBEBIH M0 H2Z

- 04-138
+ 138188
® 188245
® 245387
@ 3387571

- 061

* 0.61-1.99
1.99-2.12
2.12-2.39
2.39-2.61

. 0.15-4.32 . 045953
* 432-1037 . 953167
® 1037-1433 o 16720381
1433-1547 20.81-2531
@ 1547-1676 @ 25313419

(® ()
Fig. 2. A VOCs concentration distribution displayed by GIS where

(a) 1,1 2-Trichroloethane(97), (b) 1,1,2-Trichroloethane(98), (c) 1.2-Dichroloethane(97),
(d) 1.2-Dichroloethane(98), (e) Benzene(97), (f) Benzene(98), (g) Trichroloetylene(97), (h) Trichroloetylene(98)
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- 216 . 251-
* 216-1542 . %%?17;1
£ 77-11.
@ 15421894 * 1131-1522
18.94-26 33 ® s
@ 26333565 ®2062343
N

* 0453

® 453475
475-4.98
@ 49852

Fig. 3. A VOCs concentration distribution displayed by GIS where

(i) Toluene(97), (j) Toluene(98), (k) 1,1,1-Trichroloethane(97), (1) 1,1,1-Trichroloethane(98),
(m) Tetrachroloetylene(97), (n) Tetrachroloetylene(98), (o) Ethylenbenzene(97), (p) Ethylenbenzene(98)
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© 1.39-3.11
; 3.11-4.46

4.46-4.52
4.52-458
4.58-4.71

® 44771

- 0-153
15345
452-477
477-495
@ 495519

(W)
Fig. 4. A VOCs concentration distribution displayed by GIS where
(q) m,p-xylene(97), (r) m,p-xylene(98), (s) Stylene(97), (t) Stylene(98), (u) o-xylene(97),
(v) o-xylene(98), (w) isoprophylbenzen(97), (x) isoprophylbenzen(98)
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. 0256
256674
® (74-739
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* 0662

® (662-6.95
® (95721
@®721758

© 0322
322974

9.74-10.24

10.24-10.63

@ 10631125

(ac)
Fig. 5. A VOCs concentration distribution displayed by GIS where

£ 0238
. 238509
® 509746

746761
761794

3.1-327
3.27-9.82
9.82-10.02
10.02-10.19
1

L ]
°
@ 10.19-105

(ad)

(y) Bromobenzen(97), (z) Bromobenzen(98), (aa) n-Propylbenzene(97),
(ab) n-Propylbenzene(98), (ac) Butylbenzen(97), (ad) Butylbenzen(98)

& AMEA7F 6.31~6.73(ug/m?) A Oakland
(USA) 9} H]<23}91 2.1, o-xyleneS A-&A]7} 489
~525(ug/m>) 24 Houston(USA) 3} H]£d &

BE4FES BHtH(Table 4).
2.GISE #&% M2Al VOCs & =mapping

= ATE MEA A(E)AGY 257Fe W

o8 TM3 e Fe 5 6570 A-HAA HF S
1307 AEEFE FA8 1657 VOCs F%
BEIE GIS 7|¥HE 883 Arc/view(version 32,
ESRI Inc, US.A)E AH&-3te] mappingstl oH,
16579 VOCs Zt7te] tiste] sE4F atol&
A FEE F AEE FEFES 7HIS AR
=

o2 AWE FEES 4T § 9l

= - [¢]
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