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Abstract

Recirculation of airmass in coastal region occurs because of the change from land to sea breeze and was shown to
produce a contrary result on air quality. This study examines the numerical simulation to analyze the effect of recir-
culation flow in Gwangyang Bay, Korea. For this purpose two case studies are performed by the WRFFLEXPART-
CMAQ modeling system, each for a different Meso-Synoptic Index. Additionally this research make a comparative
study of large domain(Domain L) and small domain (Domain S). The horizontal wind fields are simulated from WRF.
Changes in the land-sea breeze have an effect on the particle dispersion modeling. The numerical simulation of air
quality is carried out to investigate the recircul ation of ozone. Ozone is transported to eastward under strong synoptic
condition (Case_strong) because of westerly synoptic flow and this pattern can confirm in al domain. However ozone
swept off by the land breeze and then transported to northward along sea breeze under conditions of clear sky and
weak winds(Case_weak). In this case re-advected ozone isn't simulate in Domain S. The study found that recircula-
tion of airmass must be concerned when numerical simulation of air quality is performed in coastal region, especialy
on asunny day.
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Fig. 1. An instance of particle’s movement.
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Fig. 3. Model domain for WRF and location of observation sites (168: Yeosu, 295: Namhae, 712: Suncheon, 713: Gwang-
yang, 750: Baekya, 767: Youngnam, 766: Yeocheon I. C., 907: Samcheonpo, 913: Sangjumyun, 932: Hadong, 933:
Geumnam, 336124: Wolrae, 336131: Jangcheon, 336352: Jungdong, 336353: Taein, 336355: Chilsungli).

=5 A4,

o1, ot Aol Me) A Aol
ol oWt ke FA| dolrr] $ste] o7
ES RO EE Asﬂs]—‘}il:} zyzke] Aol s WRF2)
Domain L3} Domain S A3}2 <lHalz =z AF4344)
ot CMAQe! =& &k S Relr AR
71w Y] J A 2= (Clean Air Policy Support
System, ©]3} CAPSS) A12& o]-8-3}9] 1, 43| 5.9
7)2+e WRF 2933t 58 7 Aenie} 484
oz At

0& lg-};—’_

3. Azt o 1nFH
3.1 7|4 X129
3.1.1 4 HiEE 2Y
A AAE =2 WRF 223& 3 & &
717 52 S AFH R 7] ¢35 Doman Lz} Do-
main SE iAoz 43 gkt 2AE Ak
3 4o vJepd Case strong®] 7, 3 5% <3
2 Fofub oA A Jehta, vimd FFst
A9 GAE ADe] vkl gt —”r%ﬂl*i 2| &

sk 7] 373 813 %] A 26 W A 6 5

Aoz WA BES Btk olF B8 45 A
&Mooz AMF ALe upgo] WAsh= Case_strong
MM F71F e Ay A 7FeAdS e Aow E
A= 9ol 18 5ol A|A8F Case weake] 7-%-, 0600
LSTel od<eutze} FoFul Haorj= EE A d9)
T F :’?ﬂ'ﬂ] kA slgd o) 1800 LSTell= 28k
=, 3R A4 sgefah, del s BrelA
Age] vl A 3] Fo] WAFA L, o] 5>
o2t W& ko m 7ol K-YE AT Bk
oA AT sfF 2 8% Doman S
ofut Fafell A= RO F Q. o] e} o] 3 F
o] Ekak Case weak®] 7ol =, 94l
2t vz Wi 37197F 2%l S-S el Al
4 2 5 sl P ol EAEE AT 5 -
3.1.2 B=Ex|9 H|1

AR ATt AlFAde] olEA AFHRI] 9
2 =rQl bl AEH= 71 2 AT
229 39 Azl mEH A} ARE o]43le
712, 45 2 FF 2SR vlas AAEkeH-
o] @] Domain L3} Domain S¢| ¢|&7ks =% e}l
Weol = =gl Atelel] ofH zpo]7} QA= ot
Hlad

F

\:
_1_

PASS

Rl

ri

ki)

[}
oj o
3

ﬁ; ofd 4
oy Ty o
8o yE 12 e of

& Jl}“ =)



o
oQ
)
)
12
lo
o
12
0
o,
2
g

i
2
B
M
r—|>:4
w2,
a)
N
e
+
)
£
I,
kl
a
[Ce]
al

@

e -
EaR g
;‘?nﬁ‘m:‘,—

7y
] *ﬂ(" "“

Latitude(N)

\‘ .
_\-\‘ = E‘Q@Qﬁﬁ Reference vectors
R :‘-\b\. Ho '—-.;;-r.~a—-=~.-—‘-.-+..».r 10m/s
127 1272 1274 1276 1278 128 1282 1284
Longitude (E)
Case_strong (2005. 06. 23) 1800 LST Domain L
e, 3 N b A
e et 74
3B AT & ua0 g
== AT I
352 S Hz’j%{\\\ VA
S :
z 44 AL
T Bl 4 J TN Y
S o
=) — 3
® 3484 =
-

IR 7 i r e ’5.«/}

“E ¥ / Reference vectors

//’;ﬁ 10mis

127 1272 1274 1276 1278 128 1282 1284
Longitude (E)

(b)
z
o}
o
=
®
4
. = ‘& ‘ Reference vectors
By ANV Yo 10m's
1274 1275 1276 1277 1278 1279 128
Longitude (E)
z
o}
o
=
®
4
- £ Reference vectors
i e W et 10m's

1274 1275 1276 127.7 1278 1279 128
Longitude (E)

Fig. 4. Horizontal distributions of the simulated wind vector over (a) Domain L and (b) Domain S on 23 June 2005. The

inner rectangle indicates the smallest domain.
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Fig. 14. Diurnal variation of ozone concentration between simulated and observed value at Chilsungli for (a) 23 June

2005 and (b) 16 August 2005.
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Fig. 15. Comparison of simulated ozone concentration between Domain L and Domain S at Baekya for (a) 23 June

2005 and (b) 16 August 2005.
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