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Changes in SO: Pollution by Clustering of Individual Location
Factories Scattered throughout Gimpo City
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Abstract: Many factories indiscriminately located in the vicinity of residential areas need to
be adjusted to quasi-industrial parks or new planning management area. In the present work,
the changes of atmospheric SO: concentration according to clustering of individual location
factories throughout Gimpo city into a new area were evaluated using a commercial dispersion
model, AERMOD. As a result of the evaluation, it was suggested the possibility of improving
the pollution through the relocation of individual factories. The combination of relocation and
discharge regulation on the stack height may reduce the overall pollution from Gimpo
approximately up to 70%, and some areas achieve maximum 87% decrease. However, the area
selected as a cluster zone may show a relatively large increase compared to the change in the

total pollution level of Gimpo.
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Figure 1. Map of Gimpo city.
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Table 1. SOz emissions in Gimpo city for 2013 (NAPES 2013)

Emission (kg/year)
Local Area (km?) - - — - -
Non-industrial Individual factories Industrial complex

Tongjin 29.50 1,209 16,058 -

Gochon 25.03 1,028 2,194 -
Yangchon 33.65 1,127 10,784 7,140
Daegot 42.78 563 25,811 252
Wolgot 51.95 280 6,424 568

Haseong 54.84 404 9,155 -

Gimpol 11.65 2,146 1,265 -

Gimpo2 10.00 1,740 717 -

Sau 332 892 626 -

Pungmu 4.40 1,598 3,167 -

Janggi 443 1,370 68 -

Gurae 5.07 836 B -




LAY (point) 22 200 m ol A iEE= A

AERMODS} g2 7|8 ©g 9 oS58 B7h=
H7F 9 W AE 871149 o5 st #5

FEO| BluLE Folf o] ol Al FA A A
F2ZH 2Y O AA A HFHE, LS Ee T4
| 3= FB (Fractional bias) (4 1),

2 AL A S =45H= NMSE (Normalized
mean square error) (4] 2), 183 BH I =
2ol Zpol 7t 2uff o2l EﬂOIEH Hle& Y=
FAC2 (Fraction of data that satisfy less than
2 times) (4 3) 59| AF¥t}H(Chang & Hanna
2004; Barton et al, 2012), 22| oj&gtE0] =
ZrE3 ohu5] x|k Ao FB. NMSE, FAC2E
1240, 0, 1 oJth, 29 FB ¢t 289 }g7t&
0| FB gHe wHo] A%7HE oJulsic, o gwel

2

ool

AL 2%
7

e

_(\l

o

@9l ug/m’o & FUsrhZ, 1 ppb = 2,62
ug/m?).,
- (&G 1)
0.5(Co—Gy)
NMSE = ﬂ 2)
GG
G
0.5< <20 3
G ©

{714
G, G, 181
e, 19i BeEE vt

(O 27 vy d&sx, #5

s

5. HE X SE<
AZA Y ] £43Eo] 9)
= AZ2L Aoz oldste] IR AIF)of whet o 7]
SOz L P=7F o BA LetAl=A] Aue] 25 53
H7Fetith(Table 2). S1AIU] 2= ZZA] o]
Zut ok 7PASE A AFGAA ] A 9lo]
Hrkehis Alutel @olt}, 52 Alukel ok Ao e
FUEZ R ol A7} gl Ao (R, 5
3 2| ABAA FHE

BE Shekahe wamom S3 A1

FEIS A2 2 -t

= MEUA 4=
H
|

_q

o EIO
W o
o, 5
filo r_‘&
OO
rFN“'
E{g
O{N

lo

I
2 rr

Lo oo o
et
ofl
_?L
Lorle
Ral
i
E
PﬂJ
> E
_>i
ot
_Td
Hﬂ
e
S.:
Al

r_|>: rN'

|
of
>
fi
Y
o
o
o
HH

1 7H4 Z?J Wé
Atz F2F )
7Hg 3ol 7 Q1A
A] 7o St Al

o) /WA I A Bt

517] el BiE Ald9] £0]5 15 m (34-2), 50 m
(S4-3)2 zAe 7t Ayelez A3,
S2~84 AlutE| e 72t 0 =S Hrlekal Alue]| 2
H S1AGE L o] e Y e] HskE Eelstglct,
HEA A 9 Y7 o 29T E T 7Y
W 8710014 9] @ PR RE L3irh(4] 4), ok
At o 7] SO» L AEe} EA| = Z91 o] u}

rlr
N
Y o

L2

v o

o
an =

e o ﬁ
ﬂfz R
Nk
Wy

x0

o}

[‘l{‘

=]
31 g
S4EY

jus)
==

=
e
rAl

[¢]

L2l 2(34-1)} H

=3
Z o
>

]/\

I

Table 2. The scenarios for clustering of individual location factories scattered throughout Gimpo city

Scenarios Conditions

S1 The basic scenario that reflects the emission of Gimpo city only.

From S1, the entire individual facility of Gimpo city was coordinated into one district with low population density
S2 and large area.

— Daegot (S2-1), Tongjin (S2-2), Haseong (S2-3), Yangchon (S2-4)

From S1, the entire individual facility of Gimpo city was coordinated into two districts with low population density
S3 and large area.

— Daegot and Tongjin (S3-1), Tongjin and Haseong (S3-2), Daegot and Yangchon (S3-3)

From S1, the entire individual facility of Gimpo city was coordinated into the industrial complexes and adjusted
S4 the height of the release emission.

—5m (S4-1), 15 m (S4-2), 50 m (S4-3)




M8 EFIE) M8 M4aZ

2 7107 S Aol & Thetatr] Sl -t AlA R
A7)t A A& SEE I Y= bR e
=5 AAelEthDe Leeuw & Fiala 2009; WHO
2016). XA AA| 172 HH 0 A% (EC)= A
7ol B ool PIFAY A2 /E5) 4
staTh(4] 5).

C=(C)/N: @
4714

o} Nie 242 5287 | AN e st Pz

Al A =871 e Qnli.

EC=Y (p.C) )

7] 4]

pr= ZEA AA| Q1S ju] i AL 9] 914
Boo G Z2A i YT Fit BE=E o)
it

[ex]
9 %74]** A5 Table 301] Ul oot Jalq
&

J djagte] vl B A e.R A

¢

ARt s w5t 7P G 207 Bt
ek, A ABtol gt FB, NMSE, FAC2+ 4t
ZolA] okt ol= A TSV VIR A%
s F7t FE5HA g7 o

o

7] 52.4 ug/m? (0.02
| 131 ug/m? (0.05 ppm), 1A%
715 393 ug/m? (0.15 ppm))(MOE 2015)& Z}s}
A a1 Qlek, 3 A HA B, dHE, LB,
IAI7F H4te] FB+= 242} 0,70, 0.68, 0.69, 0,702
2 o] mo| oF 2 HHrleal 9g-S LERHTE
3AY AA ABt, dB, WA, K B
NMSE: 7}2} 0,56, 0,70, 1,78, 9.830.2 7} A]
7re] @97t A5 o ARE & 4 9lrh. NMSE
7k 180 G Ao upet BT 27 R E
THA I ol B Al ©97F A& E glo
ElofjA] At F o2 Wo gheo] Wil & gE A

R WA=

< 9|3t Chang & Hanna 2004), FAC2= 11&

Table 3. The model performance for annual, monthly, daily and hourly average value at each monitoring site within domain

Site Time Pre‘z‘:;ei;’)alue Obs?;;izv)alue FB NMSE FAC2
Annual 8.2 134 - - -
Monthly 12.9* 19.9* 0.46 0.32 0.83
Gochon -
Daily 50.2% 34.6* 0.46 1.35 0.29
1h 176* 52.4% 048 8.64 0.14
Annual 6.6 14.1 - -
S Monthly 11.6* 22.1* 0.72 0.82 0.25
au
Daily 43.5% 36.5* 0.71 1.80 0.25
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Annual 3.7 10.8 - - -
. Monthly 5.4% 17.1* 0.97 1.39 0.17
Tongjin -
Daily 33.9* 27.1% 0.96 2.60 0.19
1h 80.3* 39.3* 0.97 10.93 0.08
Annual 5.9 12.7 0.70 0.56 0.33
All Monthly 12.7* 21.7* 0.69 0.70 0.42
Daily 45.7* 34.2% 0.68 1.78 0.22
1h 129.3* 47.2% 0.70 9.83 0.09

*The value of 99th percentile
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Table 4. Change rate (%)* of annual average concentration of SO compared with S1 scenario

Total | Tongjin | Gochon | Yangchon | Daegot | Wolgot | Haseong | Gimpol | Gimpo2 | Sau | Pungmu | Zanggi | Gurae
S2-1| -644| -6124| -5046 | -2829 | 11486 | -53.52| -71.18 | -33.95 | -28.14 |-39.81 | -55.74 | -23.06 | -6.52
S2-2 | 12.80| 220.73 | -44.81 -3392 | 4694 | 3549 | -17.03 | -2825 | -19.26 |-36.69 | -54.73 | -15.39 | -22.94
S2-3| 6.65| -4091 | -47.09 | -46.79 | -78.10 | -18.30 | 377.61 | -30.19 | -23.57 |-38.35| -55.95 | -22.15 | -40.68
S2-4| 8.65| -54.49 | -38.14 | 227.83 -3427| -61.09 | -43.87 | -17.01 4793 | -31.41 | -51.54 | 32.53|122.74
S3-1| 1.53| 54.00| -48.13 | -30.53 49.05 | -17.10 | -49.03 | -31.61 | -24.48 |-38.52| -5532 | -1991 | -13.15
S3-2| 8.87| 50.70 | -46.28 | -42.26 | -67.18 0.58 | 239.86 | -29.50 | -22.04 |-37.76 | -55.52 | -19.77 | -34.46
S3-3| 0.11| -58.31 | -45.06 84.22 49.07 | -56.89 | -59.20 | -26.51 5.27 |-36.13 | -53.90 1.35| 50.23
S4-1| -6.33| -76.54 | -45.72 | 18582 | -2093 | -50.02 | -77.65 | -27.23 | -14.28 |-36.94 | -53.89 -7.39 | 26.01
S4-2 (-32.29 | -77.55 | -45.97 63.30 | -35.51| -5897| -78.12 | -2794 | -15.83 |-37.47| -54.15 -8.69 | 17.52
S4-3 |-68.71| -86.35| -55.68 | -4531 | -79.14 | -79.30 | -84.87 | -37.25 | -34.66 |-42.61 | -57.83 | -29.14 | -27.90

*(Si scenario - S1 scenario)/(S1 scenario) *100%
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Table 5. The change rate (%)* of population weighted annual concentration of SO. compared with S1 scenario for Gimpo area

S2-1 S2-2 S2-3 S2-4

S3-1

S3-2 S3-3 S4-1 S4-2 S4-3

-30.67 -3.37 -35.02 10.41

Gimpo

-19.47

-23.92 -12.66 -13.86 2772 -53.32

*(Si scenario - S1 scenario)/(S1 scenario) x100%
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Figure 4. The population weighted annual concentrations versus the average annual
concentrations for Gimpo by scenarios.
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