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Abstract

This study analyzed the impact of recirculation on high-concentration PM; s in the coastal area. Through the analysis of
observational data, it was observed that the development of sea breeze led to an increase in PM;s 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,5 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,s5 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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NCEP(National Centers for Environmental
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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 AOMS(Air quality monitoring stations) in Busan.
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Table 1. The configuration of WRF model

do1 d02 do3
Horizontal grid 180% 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)

Initial data

Kain-Fritsch scheme (Kain, 2004)
NCEP FNL Operational Global Analysis data
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2). WRF 29¢] 27] 9 77 2= NCEP] FNL A
24 A5E AMESIE o, WRF o] AMS-H 21A|
et 4] 542 Table 19 YERA ST,

CMAQ =29 1914 HiE2 9= 44 S
0.25° x 0.25°%] the mosaic Asian anthropogenic
emission (MIX) 20104 (Li et al., 2017) ZEE A&
st9om, =E NIER(National Institute of
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Fig. 3. Surface synoptic weather map for September 24, 2017 at 0000 and 1200 LST.
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Fig. 4. 24-h back-trajectories calculated every 6-h at Busan.
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