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Abstract

This study analyzed the impact of recirculation on high-concentration PM; 5 in the coastal area. Through the analysis of
observational data, it was observed that the development of sea breeze led to an increase in PMs and SO
concentrations. Hysplit backward trajectory analysis confirmed the occurrence of air mass recirculation. Results from
WRF and CMAQ numerical simulations indicated that pollutants transported from land to sea during the night were
re-transported to the land by daytime sea breeze, leading to high-concentration PM;s in Busan. To quantitatively
investigate the recirculation a recirculation factor (RF) was calculated, showing an increase in RF values during
high-concentration PM,5 episodes. However, the RF values varied slightly depending on the time resolution of
meteorological data used for the calculations. This variation was attributed to the terrain characteristics at observation
sites. Additionally, during long-range transported days leading to nationwide high-concentration PM,s events,
synoptic-scale circulation dominated, resulting in weaker correlation between PM, 5 concentration and RF values. This
study enhances the understanding of the influence of recirculation on air pollution. However, it is important to consider
the impact of temporal resolution and terrain characteristics when using RF for evaluating recirculation during episodes
of air pollution.
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Fig. 2. The model domain and topography in Busan. The red circle is ASOS(Automated synoptic observing system) stations
and white circles are AQMS(Air quality monitoring stations) in Busan.
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Table 1. The configuration of WRF model
do1 do2 do3
Horizontal grid 180x 150 151x151 151x151
Resolution 9 km 3 km 1 km
Vertical layers 40 Layers

Morrison double-moment scheme (Morrison et al., 2009)

RRTMG radiation scheme (Lacono et al., 2008)

Physical process

YSU planetary boundary layer (PBL) scheme (Hong et al., 2006)

Noah Land Surface Model (Chen and Dudhia, 2001)
Kain-Fritsch scheme (Kain, 2004)

Initial data

NCEP FNL Operational Global Analysis data

2.3. 2|2 1y
37179 gt
H=A Y o]zl thgh A7 F3t
5k7] flsl 32k 71743 2 7]
ot 714 2] 223l WRF(Weather research and
forecasting; Skamarock et al, 2008)2} th7] 2 wdl

2l

&

CMAQ(Community multiscale air quality
modeling system; Byun and Schere, 2006)& ©]-&
Shnh EHQlE A i A ] FARE FAH o= X
F do3 TRl 4 ST 1 knE TASHATHFig.
2). WRF 229] 7] 9 A Z=+= NCEP2] FNL A
=4 AR5 AMEoIler, WREF ZEof AR Z4A
gt &8 542 Table 1] YEHH I,

CMAQ =H19] 1914 &2 = ol= 48 shde
0.25° x 0.25°%] the mosaic Asian anthropogenic
emission (MIX) 20104 (Li et al., 2017) Z=2E A&
stgom, == NIER(National Institute of
Environmental Research)?lAl Al&3dt= CAPSS
(Clean Air Policy Support System) 2017d A2&
ARSI A48 viEF A s+ MEGAN (Model of
emissions of gases and aerosols from nature)&
AHESHATE WRF 2 CMAQ R 9] £=2] 9] 7|7k
o] AR 24US FHCE spin-upe ZEFSH
120179 99 22 0900 LST ~ 25€ 0900 LST7HA]
2 A5t

N
T

3. a4 Zx

—

3.0 ARY =4

2 AT Aed @4 I 7HsAde] =2 2017
W oY 2493 At A 2 AA5HIL) Fig. 32 20174
9¢¥ 24421 0000 LST2} 1200 LSTN thal 714 ol A
Algsts A 47155 Uehd Aol g $4
o= q7]Qte] AkE] Far 9lom, A HEo] WA
AR FEe] FFo] A2 Folot. 17|l JFe
2 FARS 240] 5Fo] 1,92 FEo] gl Fa7} gt
o} oFgt TG0l JF o= 2] <=Fhof| el F7] 79
Aol Uerd 7hs/do] 2 Al oot

At Lol thet Mgt A 7HsAd-S dobr] $19]
HYSPLIT 222 o]-§5o] A4 A& thif o= 244
kol AAA BAe +stAthFig 4). ¥ 1%
(100, 300 m)2] dHZ ZAuto| A HFA vt o]
BT B39 7F A YR 29| o)Fo] UERT 59
100 m =9 AutoAE F7]He] Afe=gro 2 5|
2477 o)At 2 2| o] AL FLsHA Uehdt, 9
A BAe S5 AL 20179 9 24U 0] A3
o] HAYFHS SIS = 9l
Fig. 591 2017d 9€ 22~26Y] thall F4F AQMS
Aol 24 PMys st G V1A ES
AollA =43 SO~ 2 NO; w2, ASOS A3 9] &
S 7Y 82(F45 2 THE AAERE e 9
9 259 1500 LSTS] PM,5 5+ Ztm F2fo g <l
3 7| =|2] oAt 2245 H 24U 7HA] PM, s s EE
A2t S7Vobe Aol UErgon, 259 Ad ZHash
T QAR A S7FsHE FAN7F UER T Al
Al 249l ABHF PMys FEE 42 ug/m’olH,
1400 LSTell 63 yg/m> 22 7H3 =] bt PM, s

T HRS BE, B F7L ovt BT HF

A
5!



525

TTASFE.__KMA
/ |2315UTC SEPZUWW
SURFACE WE§LF€W‘P¢

-

[ TASFE_KMA!
J &|2403UTC SEP 2017} |
p /- [SURFACE PRESSUREIPa)

)

E [ 3
Korea Meteorological Administration(KMA) T5UTC 23 SEP 2017 (00KST 24 SEP 2017)

T I ———
Korea Meteorological Administration(KMA) 03UTC 24 SEP 2017 (12KST 24 SEP 2017)

Fig. 3. Surface synoptic weather map for September 24, 2017 at 0000 and 1200 LST.
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