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Numerical Simulation of Dispersion Fields of SO, according
to Atmospheric Flow Field to Reflect local characteristics
in Complex Coastal Regions

Hwa Woon Lee, Hye Young Won, Hyun-Jung Choi,
Kang-Yeol Lee and Hyun-Goo Kim’
Department of Atmospheric Sciences, Pusan National University. Busan 609-735, Korea
‘Research Institute of Industrial Science & Technology, Pohang 790-330, Korea
(Manuscript received 31 December, 2004 accepted 15 March, 2005)

Recently air quality modeling studies for industrial complex and large cities located in the coastal regions
have been carried out. Especially, the representation of atmospheric flow fields within a model domain is very
important, because an adequate air quality simulation requires an accurate portrayal of the realistic three-
dimensional wind fields. Therefore this study investigated effect of using high resolution terrain height data and
FDDA with observational data to reflect local characteristics in numerical simulation. So the experiments were
designed according to FDDA and the detail terrain height with 3sec resolution or not. Case 30s was the
experiment using the terrain height data of USGS without FDDA and Case 3s was the experiment using the
detail terrain height data of Ministry of Environment without FDDA and Case 3sF was experiment using the
detail terrain height data of Ministry of Environment with FDDA. The results of experiments were more
remarkable. In Case 3s and Case 3sF, temperature indicated similar tendency comparing to observational data
predicting maximum temperature during the daytime and wind speed made weakly for difference of terrain
height. Also Case 3sF had more adequate tendency than Case 3s at dawn.

Key Words : MM5/CALPUFF, High resolution terrain height data, FDDA, Complex coastal regions

—t

oo opr g
o

o,
o] whrkz EejAel 9] seg 73

5. fo

o 5% oalt Ay
o

A

d

Corresponding Author : Hye Young Won, Department of
Atmospheric Sciences, Pusan National University, Busan
609-735, Korea

Phone: +82-51-583-2651

E-mail: comet909@hanmail.net

297

¥ 39 qEA Ade FYoR 4 L B
s oA AAG B UM wEgeR A
A Wrledel Aol deuA g3tk wzd
QgEAL diFNot FEEH #Hs )Y
Azge oo FYL Worw ojFe 5L AY
of 9% AT} FF FPor FHYs B
edegdd Wgond oF¢e BYL, Feg
57 drled 249 $E ASF 2¥UHR
AHE BA A nAth £ oPsT FH%
cRELE 5o YrledB e AR sk
of gJel= ARG tEe] ANT 49 FY
E Egold FARAE Aol PR A -



o
R

&3t na @e AF7E AldgEa
o Ale] 7189 SRR it
T2A Kondo and Gambo7)“ Eitae] g
#dste] HEFY Ardd wE Eﬂ7l+n€
Shake] T AFE £ wh glom, ‘E?‘S}
e Ay L Aed B4 ‘E}E 718
g AT O]TOV I = ket Jacobson 5
Los Angeles® 94 ddoz i ZAAAER
FolAE EY —’FE’—&(soﬂ moisture)®] 7] 3t IL}
7121 v LAEHY 2 BT
gto] £ARE A1, Jarcilevich et al'fe
Mexico cityell 98 Texcoco 549 Land used
Wslo] wg 7484 ®HE 2498dHY ¥
Hale] W& £AEE gogH, 2l U
HojAle Ag 9 AF EA wel g7 7°T

%%011 o X]‘lﬁ’fﬂ 7] 2%3%/3;?

-
1o

Nl 2 2o 8 i xS o

= r]m

>,
ol ot
ozi o

|

i

o2
oo
0
=

~\1

R

o, ot

18
M1 odlz o 2 R oft (i 0% o2 T rir ¢ rlo 48 M

42 of oX T R W A
o (i (i o

ey

52 93k (analysis nudging)
A3 Xy e AAs Fdse
AEE AMEslY

Barna and Lamb'>& th7] 4 =
o JExEEA AaFse #
o2 71434 o] &ste & 13
7+ 713 B9y szt }
et al'”& CALPUFF9] 7]3
Amdel MM5e ZAAE °]
S By e B <t

£% 53 42d o

-

2l CALPUFF
37H 9] A=
7]l 7t
Chandrasekar
2 EFHE 7

P

FXE‘.
{1
& = _& m.n..

}

O

fUZ
N

d

=

JE‘, ]o
P
:Ll
b

Oib
_?L
o

o I

L oN

to 1

B o HE
oo RN
okl i
oL -'_'4 Al EL} \
it o f pote boh
¥ @ Ob o
20t @ o% o

M
bl

2. A7y
2.1. ®de] 74 MM5/CALPUFF Modeling
tem

Sys—

el 33 VAR
x} 29EAYN SO A -

< #Rp7) 98 HEd grE
CALPUFF% Xelsted 4=aEkich. MMb
wAlgA] ulate] 714kl Gt A(National

298

73

7} Al

.o] (¢ %

a4 7
Center for Atmospheric Research)$} - #oj1jo}
HojEe] 5 MEgg & A&EHoz sfHHo
9_ U\:ﬂi,q y_ \:n:ﬂo z]{s—lo Lq—E‘—C_— G_J}Eﬂ]i
291 ] A 4~(Non-hydrostatic) ¥ 3 2 Al & A}-835}7
Arakawa B Aoz 450 p” B d o
A MM59] ALt 9 FYUAGs SR F
BHog FAAA/YE =Ydd iy E 74
g g 37 HHA diE d9Ey A%
o] Al FGAA AE se Astd g AA
A 9] feed back® &-&8E two-way nestingg A}
&3t Fig 1ol A Az +4& vhe

| mo

o1
LH‘RM BAA 44L& 30, 10, 33, 1.1 kme.2 F
HQ} cq qu __iw‘ 33=07 rrm o}o/ﬂ\;} zs
& 243 A Az 2717 10-30 kme! B4R
ol Hge Grell cumulus Schemes Abg-3hgoH®
PBL7 Al ?'{ 22742 Hong and Pan'®<¢)
g Aty Ao NCEP MRF ‘:"“01]/\‘1 AH-E 9
o PBLU ZFEE Qe FTZYdA H

g MRF PBL Scheme® A} }M Cu A g g
2 Reisner et a4 A2+t Mixed-Phase Scheme
ALgetg e ol e AWhge Fo] A
HE ZH Tol 7t FE#AHeld. EAld

AHE3 RRTM longwave Schemed &
% BRAY Ho“ﬂoi F371, olitstai,
gel 235 v
o2 57, 2, 4, 8,
A ulA Al S =)
TE }Q_O}cq od;ﬂx%oi 7\]4&]
B}E Al ®.2)8t= Five-Layer soil
Schemeg AtAty”. CALMETS 3344 2 7]
FRER=IR=PY SXP% g 9 2nx 2z Y
i, AREA, 5L 2Asla, CALPUFFE La-
grangian Gaussian Puff R 2 2EoA d&H
o2 MEHE AVE ZA JFolx drigoly
(puff 2 wiEdctn 7Hgsta, o] w&d A7|dd]

O

&

A3 Nel
2 o

Poh B0 AAEE e wRRE gy oF
2 o] o]Fold We YPEL FRHOR 3
ool HEE Auee Bdolt WEE 7ol
gt vigge e o FHuA ikl os) 1 2

717} Ad7sttl. 3 complex terrain effects, over-
water transport, coastal interaction effects, building
downwash, wet and dry removal $¢] Ko} X
gh=o] 9l CALPOST—~ CALPUFF9)| A 71] +e
285 ﬁ}%_‘li 7+ receptoroll M 9] Al7F Hetd
Eg 223 Fd9 gdz e dg” 2
TAAE MME FAREAE F39 A&Ed 73%
WAz BH¥ CALMETS %8 CALPUFFY
7Aooz o]8EHo] tr] 99 Ez FHA

r& orr

o
=
01
H



LATITUDE

1200

Domain 1

135.0

1250 1300 140.0

LONGITUDE

1100 1150 145.0

52x52(1.1 km)

LATITUDE

Domain 4

—— 7
1279 128.0

LONGITUTDE

Fig. 1.
region and Gwangyang Bay, clockwisely.

& Astsh

22, A7 9 H¥AdA

FoFitA e ko] =l Ak FHEje W
SAH12I8 m)E BEE AR v‘—OMj AT e
of FHEH FAE o]Fa Yt WEFozE F7
AL Ao R sFokuke gk 2AAAHA FAH o
Atk YA ARG FAXE] FEFUS 5
Apal Bzhek aobd g 7 “wiabd Yo XL g
Aetn ok ARG YA s 91% #EAbe

714 23 AEEA#A=L
System; AWS) 127] X]Zégi
7o) YA O #2249

T 147l 7
l@‘?‘li% Fig. 2(a)el

e olshe o) g e A A=
hzbs EY URe 147 XY BEEE FelA

AT HAA G (GO RZRE 5 km o] "ozl
A< (Far coastal region)® A&% AlE3E Zo)

B FoU AHE welmz, B ATME
AguE ARENE 4 A AAY A

S5 WE SO0 FAF FH we)

91x91(10 km)

-~ ™
- m% o Domaity-2
210 122.0 127 124.0 125.0 126.0 127.0 128.0 120.0 130.0Y31.0

/

/

LONGITUDE

\
\

91%91(3.3 km)

B
o

34.04
A

-~ .
Domain 3
33.5 et T
e . r — ,
126.0 126.5 127.0 127.5 1280 128.5 129.0
LONGITUDE

The domains of calculation for MM5: Each domain includes Korea Peninsula, South Korea, South coastal

AEF ol §HEE
A ARt
£ 712, A%, ole A
$593, A5 14 B
JeH LEE AL 7
MMB5 A NCEP/NCAR

}5‘1’-—4 AgE 719,
*7P o] &=t} WA
H’:”‘*X}i %3 "7]
J‘]r;q (Little_r) —%

ol
_Lu

Z1EH 02 MMb5W
TERRAIN®] 7\1 A8t USGS(the U.S Geological
Survey, °l3t USGS)Y A& s14=7F ldeg.,
30min., 10min., 5min., 2min., 30sec.9J 4 A% =

B TR 2agol oz, dguda
2R APe 2 dolN Eds] el 97



ol -ddd-Hd

The Location of the Observational Stations

3494

LATITUDE

3484

34.74

A Far coastal region 2
@ Farcoastal region1
B Near ccastal region
< Alr quallty statlons

.
786

1277 1279
LONGITUTDE

(a)

i
» . e
7 127.5 1276

3P

Y ¢
127.9 128.0

ool 4 d-A AT

Ditference Map of Terrain Height {3sec - 30sec)

35.04

34474 S

o

34.

i S 3 I e
1277 121.8 1278

LONGITUDE

(b)

Fig. 2. (a)The location of the surface observational stations in Gwangyang area and (b)the difference map of
terrain height between 3sec and 30sec in domain 4. The positive values mean terrain height of 3sec is
higher than that of 30sec and solid line means terrain height is zero for 30sec.
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Fig. 7. Time series of temperature((a), (¢)) and wind speed((b), (d)) for the surface station at Jangcheon and
Sacheon as the results of experiments.
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