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ABSTRACT

This study was performed to develop and to evaluate an air quality model for determining long-term average
concentration of sulfur-dioxide for the Seoul area. CDMQC, TCM-2, and ISCLT were applied and tested in
this comparison studies with same point source, area source emission data, and meteorological data to calculate

Mean emission height of area sources was assumed 6m. Six different values of initial sigma Z for eah
stability class were used for area sources. And decay half life was not considered in the model calculations.

The results are highly correlated with measurements, the correlation coefficients of calculated and measured
for CDMQC, TCM-2, and ISCLT are 0.85, 0.93, and 0.96, respectively.

#

L #

KEBREE S 4= BiEe] KRHY Ed
t-2o] Kkl ARHRHE HhFe]l KEHA o
pE-S v AUTHE dopol 3 LB} gl 2By

Vol. 1 (%% 1%k, 1985)

Briigio 2 Mol R KRG RHFLT] KPR
HgE - AL ARRKRY shvRs For Bl
o} EEEl A HREE Bdch: Aoz &
BE S-S RSy g RuTEERE dolu), ojl il MK B
5% RWs @) A olwistx] kel o, s
vho] ol g5l w gl ko g, #EI  (1RBSE

- 53



KEm o2 BubAl 7] BEshd weol%l ®EH =
) (Model) & FJH3l+= Computer simulation#ko]
olen], o|zlit Model & o]-83kd EEHuHol] of &
ARG RES B BEE Modelingole} P23
ek v

A B By 37x RSl v wnldholl4
WSl 7bd dha, 2B data & A A 5
gown], $dete] Aga AL AW Mg I
£ —RERHES B FHRE BAUSE-E FSH
2)3le] wulEol HAER Mot Test & T3k #
EH BEE dobve o ek

A& el A AFh olg4brbA (S0;) E Mo-
delimg stz §1slod &xl o Heye 2 7H3 Wi 2o
i 9l Gaussian pizroe model #1, Climatological
Dispersion Model(".” ,, Industrial Source Com-
plex Model (15C;. Model
(TCM)? & A& folsfel] =83k o529 KRS K
RfESl HES A o

ol & RHEL B —XHRHE, F KHEFPA
LBRMES 4 9orlx goo, hem Ay he
A B Ev BAE ddeR st ok o] T4
(DM 2 Air Quality Display Model(AQDM) & 7}
et Ao ma el 4 Al ol §H wf glow] 450
ISCLT, TCM3} o] #o] 1714 o|ate] 27| ARP
% FHBES BREe AL e sich

w3t wulgol HHE Golsbl sl skl ARE
£, BHEE BE, HREER BX So| 4 wuld A

T'exas Cl imatological

—3hA]l =k o BRES XE7be] #8s &
Kb Al7EA] 25 A wEEieha Y 4s = 1981 4
7T~9 A Agxd &RE A
2. war e RIELL #ET
A Wgo) AE ARG K 2UEL XEH B

igEEEe] Office of Air Quality Planning and Stan-
dards (OAQPS)l4 BEMEFES 4 =&
User ’s Network for Applied Modeling of Air Po
llution (UNAMAP)?2}+= Computer program pa-
ckageol] #r#%s)e] glel, UNAMAP - 19734 H-5
nkgelxl o]E A< BIE, #WiEs|el B Version 6
st EAS o glvl BRuBUEH R = UNAMAP Ver-
sion 5-& At 9o orldl-= FORTRAN

— 54 -

source codes 2 542 31 e Air quality sim-

ulation model Eo] 5o gic},

21  Climatological Dispersion Model (COM )

CDM -2 #ittuiiol 4 BEHH e mERFEEE 2
Bl ZHHE SO, U Particulates 22 B&E Hhy
B fifer R FuRE@A =+ €588 it
Bahes] AAd s Auk S 90ch® K.L. Brubaker %
(1977)9 & el o] CDMo| EfEs}l FHEMES HEr
Bl A=l BAWIS 98 + g5F g Calibration
package 8} L BHE ] A & BBl ulHle &
RHFEEE HEY 7 3+ Program, 2El3 FHik
BB BEES StHY 4 3+ Program-& 8inshed
COMQCz}+= ol Fo 2 BIF, BHslHct CDMQC
o4 CDM2 & RE-L o= @ona o7
CDMQCE A

CDMe| HAFBE LET 7124 HHE] =2 F
Tog Heg Hislel BRTFHEoR 32 vadw BT
B EBH BN A 2] REER B EE H4i7) Gaussian
AR He Ao HES T gles] =2l Gaus-
9 % gl dfar gt @) Meade &}
Pasquill (1958)102- o] K& of2] algedt R B
4 goll =etb g PRdRo) oiwl sl A Ao mH &
B FHBES HEY 5 JES BEsgY CDM
£ o] RS KRLEEH B - BRaEs] HE s
Adsled £F HiF O R Yelo prEME BES G
BIeE sixich, CDMel| Ao Ll 9 MESRy
kol 4 BEH n7bx) o] FISREE Kl YT HEE
LR REEH BEAE S o =k 38 Rz
=g CDMo B 8l EHEH S plume ERY
WAl Ut MHEME 53] EAEMEH 0.5 &
ERF BT EH=2 3l Pasquill (1961, 19
62)12'195 Gifford (1961)' 7 nlE @R wE
2 g ggHos ob-gat o] Foizlr

sian Plume &%

g, (P)= ap®

oJ71 A4 stejul el ael b (F 1)el Rl whef Fol
s ATHER B P ot 22 F4dr &
TEREA o 8 g, 8t Y2 273, 5 0,
(0)zte] BIRS i o] = i A rdl =et @
A

CDMdll A = EE iR 8 o] e & REMe

Initial

BEARREETE



¢E1) PARAMETRIC VALUES FOR g,(P)
Distance, meters
Stability class 100 to 500 500 to 5000 5000 to 50,000
a b a b a b
1 0.0383 1.2812 0.2539 x 107° 2. 0886 - -
2 0.1393 0. 9467 0.4936 x 107'° 1.1137 - -
3 0.1120 0. 9100 0.1014 0. 9260 0.1154 | 0.9109
4 0.0856 0. 8650 0.2591 0. 6869 0.7368 | 0.5642
5 0.0818 0. 8155 0.2527 0. 6341 1.2969 | 0. 4421
6 0.0545 0.8124 0.2017 0. 6020 1.5763 | 0. 3606
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(& 5 Pasquill-Gifford stability class and model
program namenclature

P-G stability class
Nomeclature oPaC ISCLT o2
Urban mode 2

1 A* A A

2 B A B

3 C B C

4 DD** C DD

5 DN*** D DN

6 E&F D E&F

*A : Extremely unstable

**DD: Neutral-Day

***DN: Neutral-Night

****L: Very stable, The program redefines extremely
stable G stability as very stable F stability

{# 6) Wind speed class

Speed interval
Class Central wind speed
Knots | m/sec (m/sec)
1 <3 <1.80 1.50
2 4-6 1.81-3.34 246
3 7-10 3.35-5.40 447
4 11-16 5.41-8.49 6.93
5 17-21 8.50-11.06 9.61
6 >21 >11.07 12.52

(& 7> Exponents for adjustment of wind speed to

stack height
Exponent
Stability Class

CDMQC ISCLT TCM-2
1 0.10 0.10 0.10
2 0.15 0.15 0.15
3 0.20 0.20 0.20
4 0.25 0.25 0.25
5 0.25 0.30 0.25
6 0.30 0.30 0.30
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(29> MEo| AUBIZHY W AMABEAU ASXo 28 Grid @ SO0, tHE7IHE
=] %
Rt | a7 e (St | 4% | e | Rt |5 e | T e
1 0.027 - 21 1.986 3.45 41 0.249 - 61 0.625 1.27
2 0.018 - 22 1.256 2.79 42 0.050 - 62 0.099 -
3 0.337 - 23 2 .566 1.71 43 0.126 - 63 0.032 -
4 0.148 0.06 24 1.809 0.10 44 0.531 2.83 64 0.422 1.92
5 0.685 0.60 25 1.235} 0.35 45 1.145 4.69 65 2,429 3.08
6 0.675 0.40 26 0.093 0.19 46 3.367 2.23 66 3.015 0.82
7 0.046 - 27 1.150 0.41 47 3.765 7 .54 67 2.337 0.91
8 1.311 0.55 28 3.655| 0.59 48 3 .444 2.28 68 0.858 1.41
9 1.941 0 .82 29 1.582 3.22 49 3.700 - 69 0.756 -
10 1.971 0.42 30 5.243 5.66 50 0.986 0.26 70 0.315 -
11 0.177 - 31 1.993 1.93 51 0.192 - 71 0.037 0.08
1z 0.406 0.48 32 1.596 1.32 52 0.036 0.48 72 0.283 0.16
13 3.065 1.81 33 0.286 - 53 0.118 0.38 73 1.120 0.61
14 1.673 3.31 34 0.093 - 54 0.441 0.50 74 1.571 0.82
15 1.157 1.61 35 0.523 0.39 55 0.482 1.46 75 0.337 -
16 0.561 0.35 36 1.908 1.10 56 2.148 3.62 76 0.037 0.26
17 - - 37 0.580 2 .42 57 3.915 2 .44 77 0.754 -
18 0.827 0.36 38 0.801 6.90 58 4,136 1.84 78 - -
19 2.916 0.12 39 1.880 8.12 59 1.281 0 .24 79 0.761 0.28
20 3.578 1.40 40 0.665 0.75 60 1.468 1.61 80 0.172 -
(%10> Measured mean concentration of S0, at recepiors in Seoul 1981 7~9
coordinates Measured
Receptor No. concentration Receptor 1D
X (Jn ) Y () (g /m*)
1 197.70 451.10 96 .50 Gwanghwamun
2 190 .20 446 .80 129 .30 Yeongdeungpo
3 198.70 449.90 62.90 Namsan
4 193 .90 456 .60 31.30 Bulkwangdong
5 195.30 439.30 29.60 Sinlimdong
6 200 .30 448,60 109.70 Hannamdong
7 202.10 456,10 82.80 Gileumdong

Agel A B PR, —RRE

2,130 ton2o2 HHES5 g}
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9 HE=RE
Bl 4e SO, HEHE-E oF 4, 190 ton, HE@ER
ol 28k AL oF 11,470 ton, HE#H] af 4 &
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L qgl s 10 @RS €A 2008 EDERTIT Atk
BIEY 2 BHE MERESA HiHTRE AA Da-
ta Base ksl et 22 1981 el Aol )t
LR, kErg, #El, MR, FRE, BER, SER
5 7/ AER LS "o d7iAE osle &
HE fEstdel ol %9 SO, MEHRv FREYEE
& @A SiE FEfEst ddd 7AYE 94
o P FgEE Rt (B 1050 EEsGT) o
Data= Modelinge] ¢|& BAES} Kool &
iR R

3.2 Model parameter #EIET} &R

AL ANz Ed Bl Bl AAREEE =
s Fifol o A5 HRE= Holng KREHFRY
He Mol & sl 48 Aoz 42450” ol
HAE 2dEe 25 KRR M 27 ol &
2l HEES BE BH7) A= BANY KEE
Bk ohel FEHH BHo| BB o ok 8o, hFEHel
u s HECHY MERel F& 7T~9H2 B A% o) H
fe) ot

Model parameter & A uwizx Z®/= Aol Ar-
ea Sourced HEHEEo|cl #Wifidl A= HE, @Y
S| BBy ER U HEED & mus oA 5
HEEst wolath CDMel A= o] % Constant ef -
fective height 2 20 metz BEst sk 28
A RS E3id WK Ed HRE R A
A By 6 mrt FHalcka FIEsi el

t}-2o2 Area sourceolAd EH BHEHL B
1zt 0,(0p] t}, MKl A HHHEEL & ol

£ 0,(0)3k0] #EAH ok Rk wast Qe oj
KALEEN tole LEEZFZA =al debalch
CDMoj| A= ol & ZEM BwAglol 30 maBESL
Qo A R A ¢ Edl2 BEE AL H
14.0m, Bd o 109m, Co o} 7.4 m,DDY =
42m, DNg ol 25m, Es} Fd w 1.4m=z 3}
drl =, TCM - 244328 Area Source & Box
model {b5hl & W o] & @FAsA %ol

= & ool E#SR A- RS MEE R, L
B TR =2 HRmEY SREE AT PR
9 @Holth SO, ®m@ KA AR =at
MEE 50% Wshiel Aol Bife] 20 43~1 By
oleb wmzt e o LHHIET CDMeIH L 30
% TCM-2¢} ISCLTaIAL EAE7 ®Esss st
o ek Ageld SO, g PHHES HESAL
& 2 BANE BT WAMES AR AelE uo
7| o Tl o] & WIRAZ Hsgoh

(B 11> AF7AA9 Hhizk steh, 424 SO,
BEl lshe] FAESY Tl BAMES i 2 2
olef, o] H#EE Zelzz WRY HWAEE (1Y
2,345l vt —@#e 2 SO,¢ Background
BmEE 0@l Fhgol =k (2Y 2,3, 08 K
e muo] EEY #AES BHEY o B H
e vehdch (B 11l 4 21 CDMQC ol 4 =
4 %~172%, TCM-2= 45%~189%, 1SCLT =
99 %~ 518 %4 A BEEIE ¢k 53] & ol &
ol F& fHlizh FHRA olch A AT
RS, #ikmoz Agqsa AL Mol fiifstd F
$97b ez Eol 4 sl dFel E HREY BE
o] zhli QAzEw, FEHl-e WK 270 m HEAAH R

{3 11) Comparison of S0, modeling results in Seoul (g /m®)

Observed Model predic tions Ratioof predited to
Receptor arithmetic observed

mean CDMQC TCM-2 ISCLT CDMQC TCM-2 ISCLT
Gwanghwamun 96 .5 158 .17 191 .89 243 .74 1.64 1.99 2 .52
Yeongdeungpo 129.3 140 .23 210.91 257.53 1.09 1.63 1.99
Namsan 62.9 151,95 181.95 242 .16 2.42 2.89 3.85
Bulkwangdong 31.3 61 .34 77 .65 91 .13 1.96 2.48 2.91
Sinlimdong 29 .6 80 .38 74 .65 182 .91 2.72 2.52 6.18
Hannamdong 109.7 161 .04 159.28 227 .91 1.47 1.45 2,08
Gileumdong 82 .8 141 .54 157.29 168.64 1.71 1.90 2.04
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180
160 HIEIE slm glom e MEMEES Jelidn ¥ 5
gl
. BOAERES ol $etel 7T WEHY WHMES
B e VN g male) BEME Wt BREMIA 52 AN
% - GWAG, ®EE T HR e Ao
2 GILE
80 g CDMQC ; y=0.76x—1.83, r=0.81
N NAMS TCM-2 ; y=0.61x—1.75, r=0.87
ISCLT ; y=0.47x—1.36, 1 =0.72
“ BULK
sixL ol 7] HRRGREY] 95 % BEK%EEL 0.7524,1S-
w0 W MO CLT 742 #Asta MMMEE RELE ¢ + 2
<21y 3> Comparison o:regltc:wsd(;:gén:dm and predicted o\, ol 2T FHFs BHlLE BEA7A dox
sulfur dioxide concentrations with TCM— 2 o] g L5 REPYL: @hich Z9 & 2l
b3 Kol ek xol BHUMEES st WHEM v
& 4 gk ol¥A s R WHEME KAMS H
%12) Comparison of observed and model caliblated sulfur dioxide
concentrations in Seoul.
, (g )
- Observed
] ) Model caliblated
Receptor arithmetic
mean CcDMQC TCM-2 I1SCLT
Gwanghwamun 96.5 119.08 116.16 112,77
Yeongdeungpo 129.3 105 .36 127 .84 119,23
Namsan 62.9 114.32 110.05 112.03
Bulkwangdong 31.3 45 .06 45.96 41.31
Sinlimdong 29.6 59 .61 44 .12 84 .29
Hannamdong 109 .7 121.27 96,12 105 .36
Gileumdong 82.8 106 .36 94 .88 77.61
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#ated (X 120 vtepul got, o] Hfgel W& 1M
st WHIEMY E¥EMELE CDMQCHlA 8.05¢g/m°
TCM-~27F 21.93¢g /m®, 1SCLTell4 29.07ftg po]
ol 2 ABMEE = CDMQC7t 0,96, TCM-27F 0.95,
ISCLT7F 0.85 2 whelytel

g (IE L S Jds FhE Elg BRAL S
B AIER B2 Srs 2= HEHZY CDMQC
= 0.85, TCM-2+ 0.93, ISCLT+ 09622
o] oY R KEHM EME Heli ol

A F7A WHES HR A2l SO, 0l o3 Bt
F FHmgE BRsts 98 Gaussian plume di-
spersion model 24 CDMQC, TCM-2, 1SCLT
o EHe Adsicbn A=, obel Jijdl EREY
AT R KT BRI Tl ok ¥ A,

-~

2 ol 2o] A BYIY AUAtE 2 HWES
Fa vl #Eaal ok ¢ Aelek

4. &% ®

Aol A SRLES BUTY HERES RAY

F s b EDE 2 BEE Ak &%
£ CDMQC, TCM-2, ISCLT % 3/M@EY =
A—g BRZ ANAA MRS Ach Bz KT
Mok sti, REMOT Mol U=ts) ol Fodd F+
= B S Eifkel =l o Fol 19818 7H~
9B |RER, K AEEN, HRE B Ay
7 A= gk, aelm wdlE Rk d ®Fsksl s
o AWl 2ul & B, o 43, z2uy @8R §
<+ Fhstdd

23 mdle HAEE &E sleblelsl 2wy Bk
of EEsH s, A WS FA P FHsda
HE == ob-&a e sl ES qlodek &, A
of 4 FEiFHYEH ol% HRHEE - 6 m2 8= Ae] F
ok FIEYIES] ) EAMKER S KELEEE
Ao o 140m, B o 109m, Cd o 74m,
DY o) 25~4.2m, E % Fd o 14mst %
stg o, K4 SO, 9 RIS @EiMstAl %=
ol FHIY = urh o] Fgto)

olelgt BES T HRE HHES 3A =R
RIS MR RE 7e 58 CDMQC  HIB&KEAY
0.81, TCM-~271 0.87, ISCLT7F 0.720]9lx #&
EREE E & BEEES HIET Fo MHBMERE -
CDMQC 0.9%, TCM-2 0.96, ISCLT 0.852
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