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Sensitivity of Air Pollutants Dispersion According

to the Selection of Meteorological Data
- Case of Seongseo Industrial Complex of Daegu -

Myung-Hee Park, Hae-Dong Kim and Mi-Young Park
Faculty of Environmental Studies, Keimyung University, Daegu 704-701, Korea
(Manuscript received 23 March, 2004; accepted 29 November, 2004)

The importance of atmospheric conditions for the assessment of an air pollution situation has been demon-
strated by their influence on the various compartments of an air pollution System, comprising all stages from
emission to effects. Especially, air pollutants dispersion phenomenon are very sensitive according to wind data.
But the discussions of how to apply representative meteorological data in air pollution dispersion model are not
frequent in Korean environmental assessment processes.

In this study, we investigated the difference of air pollutants dispersion phenomenon using U.S EPA ISCLT3
model according to applying the different meteorological data observed at two points for Seongseo industrial com-
plex of Daegu. Two points are the spot site of Seongseo industrial complex and Daegu meteorological observatory.

The winds speed of the spot site were smaller than those of Daegu meteorological observatory. In the winter
season, the differences came to about 64% for the period(l February 2001~31 January 2002). Wind directions
were also fairly different at two points. The air pollutants dispersion phenomenon estimated from our numerical
experiments were also fairly different owing to the meteorological conditions at two points.

Key Words : Winter season, U.S EPA ISCLT3, Air pollutant dispersion

1.4 &

dutH o2 7L TR YAFoR HlE
49 JAY EF = e T FH I
7holl jA ti7)de] dig BrF $& Foj Ad
o gig drle eSS &3 3ty] M &F
22 wEg AAFY B ol LG EA W&
A F99 Az g RS WS Fast
ol g7189 FGrkel QA ZARRY FoAH
#Aste], Hoeschele” e ti719@Y 8] 7)4z
2 23 Wy uEkA g9 FErl 1080 A

Corresponding Author : Hae-Dong Kim, Faculty of Environ-
mental Studies, Keimyung University, Daegu 704-701, Korea
Phone: +82-53-580-5930
E-mail: khd@kmu.ackr

141

1008714 ©2A H7hE & gleS A A vk vk
qr1de] o Fol glojA, 7135 F84& W
gt Eviere] tr18E G EFFIIEAAE VI
Az o] & thewt o] AT A, 74
AREZE GAZAA Ao ¢ 1 a7 4R F
EJE/\ 7] A (LA, T’—‘}%J—‘r‘i EALA|
Z ANELECR TR 59 AEE o) Edd F
U]:tg_, SEAFE AR EENRE 78 E
e 714uE4aY AR GAH Y SHAERE BERA
BEEA 54T 4 S 39 v - HESEE T
go] 9P ™. 28y B4G PRI gir) A HFrpRok
of slelA] wlg= AAe FAZ 23t 1 d7hd
ZA 8FBF NYARE AR olfdle FASE
A fa AL HAA 7 2T 7| HSA
ARE FHARE o) &5n

9= AAo|rs?,



=13

=y

3

o

oY

@4, 9712 8498901 749 J3w A%
BINNE BPAGY Sol4e FRIAES 3o
N web SAAHN FEea(EY, E4,
e, $E, N BIE SAscl BTk ol

[

g 7IYARE ol EdtojoF ARAYG FHo) g}
T 2GUdA olF Fitate Solide Atz A

E_‘l‘

A& 5 e Aoy, 29 E42
8, AMe} 5RF ke 2P wahAl )
24 veg B olygd n%e mEbA
Zol7h Vrebdth A QdstA ge A%
9 ARE WEde QAEA

Foe Ae PIv|E ARE

e
4

o O

o

o
L
w LR

oL M rir 2 (&

to] XX Fuiol
o, o] dFelA

N
>,
o

HiPa

A

>
-

B3k ot 0 3x, o

ol e

rir ol 18 A= ki 4T 3R

o}y e slggEst
Aol Wste AP EH, E&0) v 17¢t
HA5E SOE 1EEZ YEH, 75 3
Ao WM E g2 ASEA7 dEdn AN
ek ojga §° H7leds=e st
o zAEgEd o) 4 A Jom, 5

T £33
E2 ou

3 £ 15 m/s ol8tY W) I¥E SO} UeEE
A7t Bed Wt

o]x¥, g7|A e Nz AyHoz oE]
2, Fojz Ade B AS g HLeR 43
geldtz] sl E @739 JARRE AEs
of&ti glojof sttt Leluetll ME dlE-E9 A
o] EAA gl st glof, HrigAe Fote
A dFY 7)AARS g el dS
LFEAYN AP o2E A9} )&
of TN 7ldARA te Fa4do FEAH
= AR goH?
oy wWlAA, B AFgME uT dEF
Ader|olw A Fuo] AAE E ANojgle] B
Aot 4L HolE AMAYUAE Yo

Z 3td, dAeA #Ed s AYwEt 3

Y

(o)

o 12 © ok oid

Mz

-

i_

o)
AR

AAHL UM AAE A7 485 FX(AWS))
o} A% AAS J|ABE2 9 AR (HTFIIAE)
E " - 2AEEE a2ga $HAyeel bgir]g

3

142

. gk
=1

5 o 3

F7EA 4 e AR s diZi gk R Pl ISCLT3
Rdg AEsto] T AP M)3aE dHAERR

= HvA

stol, Z1A R g wEM GAAHEA A )

29E grled2ol 39 A2 A7 @ Fu
S e Gge Aol WA o F
sho), BAA A 71 AATL T Foizl Ao
o o8B golH BERS AARARY A}
go td 2848 ANHLA Yk

2. gAY % o QeRte
21 ARGy A
gFAE 4 128°21' ~128°46

k=]
-

9 35°36

36°0179) A st glod, YA £ T A
AL Fig. 19 A%} BE JYERIUY AMTHE &

TU TN T U 0 S S S S )

ol

N T T 0 WO N T T T HN S O A

TR

===

: \
=y A&7 :
2 v @ @ ‘ {
2 A ? <7V
> QO - @ & @
%7 o Bukgu Dongg !
adsednguF ) 3 ol
2t 8 raEseo Epnggu
Na
=7 Ap c
&
YL
> () Pl A~

W S 1| s 1% 1 W e 1 18 mowmoowmowm

Jukejyun-dat

Chang-ki-dong
Yi-kog-dong

u-2dong
Kam-sam-dong  Due-ru-3dong
Sung-dang-2dong

Sin-dang-< Bor-lee-dong

Bor-dong

Song-hyur-1dong

Song-hyun-3dong

Jin-g¢hun-don Sang-in-1dong
9 Sang-in-3dong

Sang-in-2dong

Don-won-dong

T T T T T T 7 —T T T T
182 153 154 155 156 157 158 189 160 161 162 16

Fig. 1. Location of weather observing Zsite and point
source used in this study.
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Q : Emission rate of pollutants
FC : Annual fuel consumption
EF : Emission factor

2.2.3. ISCLT39 ¢Jg8xa

ISCLT3E o]&4 o3 d#ExzgE
2, a8 Agagolrth ISCLT3Y 7
2 He3 AYe Mg g A AR
7 AEHLY, B AR e HegdY AFxClE
nHF7] g APAZE dYsH 4FE A
age FEAYARYNA L= 1:25000 A

FC x FF

&, 7]
oT 7]%35]—0—

o TSP SO, CO NO;
Emission Pollutant
Industry Industry Industry Industry
Gasoline - - - -
Kerosene - - ] - -
) 01% 0.24 17S 0.6 2.4
Diesel
0.05% 0.24 178 06 2.4
Bunker A oil 0.34 185 06 24
Bunker B oil 1.2 198 0.6 6.6
4.0% 1.125+0.37 19S 0.6 6.6
Bunker 1.0% 1.125+0.37 19S 06 6.6
C ail 0.5% 1.125+0.37 19S 06 6.6
0.3% 1.125+0.37 19S 0.6 6.6
Coal Hard Coal bA 19.55 0.3 9
0.
Soft Coal BA 19S 03 10.85
LNG 0.1 0.01 0.56 2.24
Gas
LPG 0.07 0.01 04 2.3

Unit: Oil(kg/ke), Coal(ke/ton), LNG(ke/1000m*), LPG(ke/ké)
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Table 2. Occurrence frequency of seasonal mean wind direction in Shinam-Dong and Shindang-Dong site

Frequency ‘ Spring . ' Summer' . Fall - . Winter .
(%) Shinam | Shindang | Shinam | Shindang Shinam | Shindang Shinam | Shindang
-Dong -Dong -Dong -Dong -Dong ~Dong -Dong | -Dong

N 18 54 1.4 11.0 1.3 11.8 04 97
NNE 16 06 26 05 34 54 08 74
NE 6.5 0.1 74 0.1 105 11 42 14
ENE 29 02 48 02 6.2 08 14 1.0

E 45 0.8 8.2 14 94 05 32 0.6
ESE 85 13 17.3 39 11.7 11 29 15
SE 6.1 21 12.0 42 51 1.2 14 1.2
SSE 1.3 9.8 2.6 141 13 56 04 24

S 06 36.9 2.0 252 05 133 0.1 147
SSwW 15 7 1.4 1.7 0.1 29 0.1 5.0
SwW 2.3 22 19 1.2 0.8 25 0.1 33
WSW 6.6 2.3 39 20 41 33 31 32

w 112 35 9.0 30 9.1 44 12.0 47
WNW 194 22 7.1 28 146 27 29.2 26
NwW 144 31 79 40 82 29 16.3 2.1
NNW 42 49 36 82 31 49 2.8 2.8

Table 3. Occurrence frequency of seasonal mean speed in Shinam-Dong and Shindang-Dong site

Spring Summer Fall Winter
Frequency , . . , ; . . .
(%) Shinam Shindang Shinam Shindang Shinam Shindang Shinam Shindang
-Dong -Dong -Dong ~Dong -Dong -Dong -Dong -Dong
05~20 472 63.3 514 64.6 59.5 537 431 579
2.0~3.0 195 95 22.8 12.4 165 7.3 184 5.3
3.0~4.0 129 45 124 53 84 28 106 04
40~50 93 15 438 1.0 36 06 43 0
3.0~6.0 34 0.2 16 0.1 1.3 0 15 0
6.0~7.0 09 0 03 0 0.1 0 04 0
7.0~ 0.2 0 0 0 0 0 0 0
(11.0 %), 7FeHEol= F¥(133 %), 550118 %) 3 Y3, AZeZE AT EFAYGeR ¥ of
J8ln AgAdE F3 147 %), FFOT K)es Aol &AL FROEZE T ol2e 1FY
2 & HEE Yepdideh F A g F4(Table o EGA 7L AHst A3t glof AFEY &
PAEE HAHEY, IEFUNEE F AP EFX  Fo] <A #5E Ao FAHACY FFY B
AHAA] HA 2 m/solslrt g B HIEE vE o AAMddeAdE 93 Ho 22 AA ¥
ek 7 AHE vt B A"Ed vigtd  Asa gled dF FEHHUENNA M 5L HE
Mo &0 L B+ ded, 7HEE AY & B 2 m/s oFte FFAY FAEHFN FF
& AN B3] 1 Zol7t vk I AFe] Edo] g AR FAHY, o2
W77 AAE T AYES HAE AL st AGFAAE AdE ulgte] FFH BFo]
ol €& Fzre] YA oy, AAMNPADAE  Fo WER #3d Aoz Alg€ETh
EZo F dHR o bkiEl A AL e] ¢ i) gt dle] da] o] 8%E Pasquill-Turner
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Table 4. Seasonal mean atmospheric stability occurrence frequency at Shinam-Dong and Shindang-Dong and

sites
Stability Spring Summer Fall Winter
class Shinam Shindang Shinam Shindang Shinam | Shindang Shinam Shindang
~Dong -Dong -Dong -Dong -Dong -Dong ~Dong —-dong_
A 48 154 2.0 79 2.1 118 06 125
A-B 58 34 36 2.3 75 49 54 39
B 61 30 45 18 65 38 6.0 63
B-C 12 0.3 05 0.2 16 0 2.1 0.1
C 3.8 1.1 18 05 19 0.3 3.0 04
C-D 1.0 0.05 0.2 0 1.1 0 34 0
DD 146 142 24.8 249 169 16.7 169 143
DN 9.8 48 6.1 36 32 05 139 0.7
E 122 6.4 115 6.6 84 24 125 26
F | 404 51.2 449 52.3 51.0 595 36.1 59.4
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Fig. 8. Distributions of total air pollutants emitted from point sources at Seong seo industrial

complex (Unit:ton/year).
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Fig. 9. The distribution of seasonal mean TSP(ug/m’') concentrations simulated by ISCLT3 model
using the meteorological data observed at Shiam-Dong and Shindang-Dong sites.
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Fig. 10. Same as Fig. 9 except for SOx(ppb) concentration.
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Fig. 11. Same as Fig. 9 except for NOz(ppb) concentration.
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Fig. 12. Same as Fig. 9 except for CO(ppb) concentration.
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Fig. 13. Seasonal comparison of each air pollution con-
centration within Seongseo industrial complex
simulated by ISCLT3 model using the mete-
orological data observed at Shiam-Dong and
Shindang-Dong sites.
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