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Performance of ISC model-Predicting short-term
concentrations around waste incinerator plant

Sang-dJin Jeong
Dept of Environmental Engineering, Kyonggi University, Suwon 442-760, Korea
(Manuscript received 13 May, 2003 accepted 21 July, 2003)

The short-term version of Industrial Source Complex Model(ISCST3) was evaluated for estimating short-term
concentrations using criteria pollutant(SO,, NO,, CO, PM10) data form emission inventory of Young Tong area
in Suwon for the year 2002. The contribution of pollutant concentration from point, line, area sources was found
218, 76.5 and 1.6%. Statistical parameters, such as correlation coefficient, index of agreement(IA), normalized
mean square error{ NMSE) and fractional bias(FB) were calculated for each pollutants. The model performance
were found good for PM10(82%) and NO(69%), but poor for SOx(34%) and CO(13%).

Key words : ISCST model, Model performance, Statistical analysis, Criteria pollutant

oo I ot ot X

we N i o

SddY F7
o me} ERHE 874 2o 9t ISC3(Indu-
strial Source Complex Model Version 3) E2& 1]
I BAET AN FHEE ol §7H4 Ed F9

Corresponding Author : Sang-Jin Jeong, Dept. of Envi-
ronmental Engineering, Kyonggi University, Suwon 442-
760, Korea

Phone : +82-31-249-9734

E-mail : sjjung@kyonggi.ac.kr

809

2 gudoR FaAdA 3, 4
A% AAAHY FES
vae thobd 497 09

=
A

T

ra
fo
o2
o

g
5
o ax & 3o, do

e
o ox Z rif

2] of] A

39 o

o
off
bt
i
ot
N
)
i
or rfr 2

zde
¥ o 29l N F(downwash) @4
o] 4TS 1HE F Y B
ZIASCLT) 223 &7](ISCST)
7] Aatdgel Ar|(Add, Az
2, A2, d 99 HdE
CISC BEe v 3 A A
& ¥ olg} v

re >N

il

2
N
2

usd

R
0, e
o

-
rlO N

o, of

2

T )
N
N

%)
o O M
N
—
d

(O

2y
N

32, &

RO
<y
do 1l
=
>

o,
>
o o

<) i3
oiN

Hi et oln B

=
2

© oX bk

03‘_,021.::':]'
i de
-r'H-l__Q‘
£ ¢
o oX &

[

o | lo
N

i o2 H
re

U ofy 2

i rx,

3)

[o]



A

Ve pesgatds Fue An
9sted 1SCST3, ISCLT3 zd8x
ALg-3te] B3} Sivacoumar
29 #7 Fd A9 NO9 &

] 9138l ISCST3 Z2& A&3

#2219 vzt Lorber 5

& v 23}0] @ F, Columbusel 3l& _’,\_7”‘ =9
o 719 E4E9 tol&al FE 4&FS st
ISCST3 =94 Ag3l9tt 282 ISCSTS 24
& AHEst di7]9F B o] BAITF H thol &
A FEE A& #=XE v wsgct. Kumar
£ w3 9346129 Lucas County® SO» A7)
FE G344 gdsn)e 98k ISCLT3
SCST3 €& ALg3 Ax [SCST3 229 49
#7} wt}ﬂ 01-93‘4 Patel® Kumar''& tl7]

sl ISCLT2¢ ISCST2 &

2 Ad 4 dHy FLE A}
g 4z "AAHoR
> ARE el

=4

o]

(Lﬁ.»—-ll)l

m 5 co A2 o 2 1k ot

(@]
w
z&:é

2 7ol 4
5o l A ISCST
W5eo] e Aoz Jehuth £§ 71}—4 =
ISC 2ue) 484 Bobe A7 WE sE o
5% o1 gled wiFE W o
Hrle =& AAHog. 20013
HE TR

T 2y

|23

of

@ A ﬂ SOq, NOg, CO
=7} AAHe glof By A4
7% BEg sy A
sEel dZo] Bas £ 9
o Feste] U GE2Z4Y F 9

(SOz, NOz, CO) % gHFPMIO HH &7)3t

L
[

Ad F& 42 9§ ISCST3 Rdo HgAHE
HA7bstmat sk
2. Adds Ay 9 7454
A G- =49 FMZFo]| YXF JFLAF
FH Qo) A2k H el wA 3715 %}% Z
Aoz =xaelg nlw3 ﬂﬂo}?ﬂ & = Qe F
23 fwli 7tExAZE 50m 7HA 8}9%4. o
Aol Are EMYEX) %%B&%(Y)gi
3136(56x56:3136)7l1% AAs G, Addge 27
Fe FHoE FA Wgod 32km, FHYTLE
32km9 daFde FAor WA 12 -
16kme)-g 2Ageh, 29y lolde AAd A4atd

3

810

2

o Ay o
dq9 AP
o] Tecplot

PJOM do= :t/\]

AN 3L

t 2ZES)

H

N
=

O ot i
2

e o}ﬂ

of
=

2 o b
o,

2. o Ho
A .'::J‘
Y

e I

2
>

3
=
o ®
o
X

A I oA
Tuomrlr

- 2

o

X oo

ot

N

>

ot T
2 1o

o

o

%)
()
g
o
1o
XN R o8 O )

i = o 24 o
=

»
:le
>

o

o o X
A e 2 |y 2 I

i
2
L

o

oo

i
|

Rued

¢

X oo

s
o,
kd
Ar
N ol

wE o YO ojt
%

o
2 Ju
4

oX

o
2

de rir

B
o
N

>
i

_Ory‘

L
!

£ ol
=

L, 2, 1o o fo
i
[\~
=
o S
OW&SE:,
o N,
N

L =

of

oft
N o o
N
X2

o

F

glo

e o e rr 42 0 2N

)

il
i :‘ ;
. Metan-x dang i.i\twirw B

cu

0
X (m)
Fig. 1. Computational region and Location of moni-
tering station.
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Table 1. Meteorological

Dates (Time; 13:00-14:00)
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Parameters of Simulation

Wind Wind | Temper- | Stability | Mixing

Date | Direction| Speed ature Class | Height
(m/s) | (Kelvin) (m)
0425 | W 1.8 286.4 1 1340
0426 | W 1.8 2894 1 2100
0427 | E 1.3 290.1 1 1265
0726 | N 1.0 300.9 1 991
0727 SE 1.3 303.7 1 950
1008 | NW 36 2881 2 1215
1009 E 1.6 290.1 1 1189
1010 E 13 291.9 1 1252
1226 | W 2.2 268,0 1 680
1227 W 2.2 270.0 1 780
12281 S 1.3 2726 1 820
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Table 2. Emission Inventory of computational Region
(2002) Unit : ton/yr
ollutant
SO NO; CO | PMI0O | Sum
Source
Point 336 474 122 23 955
Line 63 530 | 2220 535 | 3348
Area 14 48 8 1 71
Sum 413 | 1052 | 2350 559 | 4374
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Fig. 3. Emission source distribution in computational region.
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Fig. 4. Comparison of Predicted and Observed concentrations of computational domain.

Table 3. Results of model performance evaluation

P Pollutant SO NO: CO PM10 Acceptable range
arameter

i ) Intercept(a) 0.0076 0.0195 0.6897 44.806 -

Linear regression

Slope(b) 1.1404 1.0239 1.2275 1.0935 -

Correlation coefficient(R) 0.260 0.560 0.108 0.714 CC—-10

Index of agreement 0.336 0.6% 0.133 0.820 1A—1.0

NMSE 0.02169 0.00946 0.04111 0.0058 NMSE<05

FB -0.0058 0.000219 3.58E-05 -6.4E-06 -05<FB=<05
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TA(Index of Agreement), FB(Fractional Bias).
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