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Selection of Priority Monitoring Areas for Hazardous Air Pollutants
(HAPs) in Seoul using Geographic Information System

As the Seoul metropolitan city has the largest numbers of population and vehicles, the citizens can be exposed to
hazardous air pollutants (HAPs) mainly from the vehicular exhaust and human activities. In this study, we proposed
a systematic method for the selection of priority monitoring areas for HAPs using Geographic Information System
(GIS). First, emission parameters (emission data, vehicle registration, monitoring data, and so on) and population
parameters (population and population density) were plotted using the inverse distance weighted (IDW)
interpolation. Then, the interpolation data for individual parameters, which were normalized between 1 and 5
points, were compiled for 270 grids with a resolution of 2 km X 2 km. The total score of each grid was calculated
using weights (1~5) for the individual parameters. The final ranking of each grid was assigned by four scenarios

with varying fractions of the emission and population parameters from 50 : 50 to 80 :20. Consequently, nine grids
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Abstract

were suggested as priority monitoring areas, and all of them are located in the southwestern part of Seoul.
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Fig. 1. Three steps for the selection of priority monitor-
ing areas for HAPs in Seoul.

Jo A SAHEH SAHAF AR7IHE 7122 8
of, AZAIE L= Al BAY 4 SHA Y
ARHE AtstAch(@d ). 1eA A= A, d7]
L HER WiEY, &%, SH AT FHEEE 270
7} AR 2km X 2km)ol] FFeFGIL, 2HA o A= PAS
£ o] 83t oEeFEErsk 4 (Polycyclic Aromatic
Hydrocarbons: PAHs)9} 3]2rA]-R-7]83HE (Volatile
Organic Compounds: VOCs)9] @7 RUEH R 72E
Vst 39 A A= d71giteE (B 3ot
md) Ak} QA s E7 2aE &8 5 Ut
A8 AL (Kwon er al., 2017 A = 1A 7] 21845}
gon, 2 Atos 28AZA AP, FF 3
GAE Bge A5 AT AFolth. T, A oo
w2t PAS 2UE Y 27} ¢l Aol 1dA =0
A SFANGS A48T = UL, 2P AE st

I HER 3EAE 23 £k o

2.2 M2 7|=ZX2 ZEAIR} 2LIEZ

LA e WAL 60596 km?o]H, 257] 19} 4237)
ol 5+ 1,0008F 3 o]4o] AF3E}(SMG, 2016).
712 dE4 &% (CO, NOy, SOy, TSP, PM,, PM, 5,
VOCs, NH;) %2 737|% (551,114 tonnely)7} 7}
nrom | 2T (485,647 tonnely), AAHEE (395,365
tonne/y), A2 = (392,400 tonne/y), A A= (335,852
tonne/y), &4F(273,400 tonne/y), A2 (252,413 tonne/y)
som, Kgo) HETHE S 9AITGNIER, 2015).
AU AR Y] 7| e dE2E wiEHE AYste ¥
A& 1 A9 Hr| L @ufES Agdoltt.

AEAS $AE 2HA e FFHoR Age
71 134, & 187 RS wiE (16703 A7 272
Uil Zzpz dlolesol2 (D)3 ALt %71E
A Y ALO| E (http://www kosis kr)ol| A 2015d Z¥
ABAE SR (4R, A, 2R, B4, o8
ek AT (H A WA, o), 93 T AHaE
shuslglon], ATUEE Akt A AR
SEH7E AA d71edEd EFE WwEsh] of
He Aoyl gomg 29 w2 (ZEZF 100,000 o/
A ool tiet YA A=E FHstgen, AA ==
¥ REY AN ARE DT 45 ok ez
718t 8 wied (@44, 3%, o, 24, Huld) o
A% steksigict.

& AAZE= 2012W 7] B R LA 2H] (Clean
Air Policy Support System: CAPSS)9] Atsieti
(CO), A2AE8HE (NOy), 44 WA (PM,,), VOCs 3
L dd HiEF A2E E&3A 7€ drledE
A FollA CO% NOx= tHEZAQ] ARAERA A
71 HAPsE B9 4= 911, PM,& PAHs$} F54
S FE FHsEE vjEAAE A=At CAPSS
Aol A9, Hoddd DT 4 WA 1
HolA| g, F8 =2 YA, AFAFE2d4, A
FUE So| A WOPNL WY 5 ] el
th F7HE oz fofEtetEd HiES aEshy] Sl
20149 SFEERAE - o] 52 A H A AH (Pollutant
Release and Transfer Register: PRTR) 25 2R 514
o} (http://ncis.nier.go kr/triopen). A-&A|Q} ], &4k
Ao} 2E AYEA o ThE dpiTh PRIR 20|

Mg 2 AN Held 4 Ytk B9 24F BE

T (7% PAHs$} 13% VOCs), tj71%22
TE00F 85, =AWISHE B
=% (CO, NO,, PM,,), PASE ©0]&3F PAHs$}
VOCs BUE A ol43tsich

PASE RA7} 7T o] AYSEE thee] A
Mol AAste] B L @EA AF BT 54 7
9lof| &-23}th(Choi, 2013). 1Y EZ HAPs9| Z7HE
Zo AT A EAAYQ A4S A8, PASE
o] &3to] PAHs®} VOCsE HUE IS A&A] =
A7 TE SR 3671 AR (=4 267, =2
H 47, w3 67)E=ZE 4712 PAS (PAHsE 279}

Ay

o

o

(o)

el ofr

J. Korean Soc. Atmos. Environ., Vol. 34, No. 2,2018



226 a4

Seoul N
2 ;
XS w L E
‘ { _B2 >
S

v ®
A U1q Y10

M
=
ek
R
o
ox
>
&
o
)
°
of»
Iz
L
oX
At

South Korea

u Gyeonggi
o34 u23 WISYT il
) . - il vz
g u24Y, o © Background (6)
LS C ] ~ Urban (26)
us Udre 28 /u17 Ml us | -
C YO ARy C ¢ Road (4)
Y20 U21 T ) U2t u1e
Ba. AR u1e | < Population density
P of H (people/km?)
. (e rR1 ® g ~17,000
ue AR e 17,000~19,000
- o£° 19,000~21,000

[ 21,000~24,000
B 24,000~28,000

Fig. 2. Locations of passive air sampling (26 urban, 4
road, and 6 background sites) on a population
density map of Seoul, South Korea.
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Fig. 3. Spatial distributions of parameters for the selection of priority monitoring areas: (a) emission and monitoring
network data and (b) passive air sampling data.
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Fig. 4. Procedure for the selection of priority monitoring areas of HAPs and a method for the score calculation of each

grid.
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1) Emission parameters

(Riskx5) + (PAS monitoringx4) +
(Monitoring stationx3) + (Emissionx2) + (Etcx1)

Scenarios for emission and population ‘

Scenario 1: Emission (50 %), Population (50 %)
Scenario 2: Emission (60 %), Population (40 %)
Scenario 3: Emission (70 %), Population (30 %)
Scenario 4: Emission (80 %), Population (20 %)

2) Population parameters

Population + Population density

Top 5% grids

—

Selection of
overlapping grids

) Number of registered automobiles

) Pollutant Release and Transfer Register (PRTR) emission data

1) Locations of the main roads and emission sources

) Emission data for PM,,, NOy, CO, VOCs from CAPSS

) Data from monitoring stations for PM,g, NO,, CO, VOCs, PAHSs, and heavy metals
) Passive air sampling data for PAHs and VOCs

2) Population and population density

Fig. 5. List of emission and population parameters consisting of four scenarios for the selection of overlapping grids
for priority monitoring.

Table 1. Top 5% grids of three combinations of each scenario. Priority grids for monitoring of HAPs are shown in bold.
These selected grids are within 5% of emission and population parameters, respectively.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Combination 1
Scenario 1 148 166 204 206 167 207 223 149 186 97 185 205 202 67
Scenario 2 148 204 166 206 167 207 149 223 186 185 205 153 168 202
Scenario 3 204 148 167 166 207 206 149 223 186 185 153 168 205 202
Scenario 4 204 167 148 207 149 166 168 206 153 223 185 186 205 202

Combination 2
Scenario 1 148 166 204 206 167 207 223 186 149 97 185 205 202 67
Scenario 2 148 204 166 167 206 207 149 223 186 185 205 202 67 188
Scenario 3 204 148 167 166 207 206 149 186 223 185 205 153 202 67
Scenario 4 204 148 167 149 207 166 186 206 223 185 205 153 202 184

Combination 3
Scenario 1 148 206 207 166 204 167 223 97 186 149 205 153 67 185
Scenario 2 207 148 206 204 166 167 223 186 149 153 97 205 168 185
Scenario 3 207 204 206 167 148 223 166 153 168 149 186 205 133 185
Scenario 4 207 204 168 167 153 206 223 149 148 133 186 205 134 209
Auck 33 %H% A wED AT QAL BE  7h 27 & A7 AR A9 5%l SEstck
5% ool YomE 249 AR BRE oW T 6). 1F RE TN FREL 20437} 2074 2
chpa 729 wame} %S B3, 9D A4 AS 189 A2 ARG, 2F 13} 29] 1499
GOz MRS At HAHE AL PAAT H B 1670 FAF 269 A2 MYk oz
S dejFor LAHA49] SHRAGE AR5 HiET} QI AATL 22 A9 5%l ZFEA] AL,
2F - AV 08 A 5% AR ol 2T 19 BE 29 Aueledd Fdo] 49 5% Leht

14941, 1679, 204, 2079 Az}, 23} 290] 1499, 167
B, 2049, 2079 Zz}, 23 39 204¥ 3} 207H 2z}

= 148, 1861, 2051, 2061, 223H AXE 3&¢=2
AT 199 ARE FATY T2T, 2090

ri e
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Fig. 6. Selected priority grids (red: 204 and 207, blue: 149 and 167, and gray: 148, 186, 205, 206, and 223) for hazardous
air pollutants. Three HAP monitoring stations of the Ministry of Environment (red circles) are also shown.
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Fig. 7. Satellite images of selected nine grids. Locations of residential areas, skyscrapers, a national export industrial
complex, subway stations, and intersections are indicated.
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