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Evaluation of the impact of aerosol direct effect on
wintertime PM 25 simulation in East Asia

Ami SEKIGUCHI, Osaka University,-A2 Yamadaoka, Suitshi, Osaka
Hikari SHIMADERA, Osaka University, -4 Yamadaoka, Suishi, Osaka
Akira KONDO, Osaka University,-2 Yamadaoka, Suishi, Osaka

Numerical simulations were performed in order to evaluate the impact of the direct effect of aerosol particles
on meteorology andair quality over East Asia. The online coupled Weather Research and
ForecastingCommunity Multiscale Air Quality (WRFEEMAQ) modeling system was applied from January to
March 2014 for cases with/without feedback: tway/oneway simulations. Grountkvel slortwave
radiation and PIs concentration in the twavay simulation were respectively smaller and higher than those

in the oneway simulation over the Asian Continent, particularly in China with remarkably highsPM
concentration. These differences indécthat the aerosol direct effect substantially influence the atmospheric
stability, and therefore the dispersion efficiency of air pollutants.
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Table.1 WRFCMAQ configurations.
Parameter Setting
WRF

Initial and boundary NCEP FNL, MSM-GPV, RTG-SST-HR

Land use USGS 24-category data
Explicit moisture Morrison 2-moment scheme
Cumulus Kain-Fritsch scheme

Surface Pleim-Xiu Land-Surface Model

PBL and surface layeACM2 scheme / Pleim-Xiu scheme

Radiation RRTMG shortwave and longwave schemes
FDDA 3.0x10* s (Temperature, Mixing ratio, Winc
CMAQ

Emission data INTEX-B, REAS, ARCTAS
EAGrid2010, JEI-DB, OPRF
MEGAN v2.04, FINN v1.5, AeroCom
Initial and boundary MOZART-4 / GEOS5

Horizontal advection Yamartino scheme

Vertical advection ~ WRF-based scheme

Horizontal diffusion Multiscale

Vertical diffusion ACM?2

Photolysis calculatiorCCTM in-line calculation

Gas phase chemistryCB05

Aerosol AEROG6
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Table.2 Statistical evaluation of meteorology and PM
simulations  Y: two-way/N: oneway simulation).
Mean(Obs)feedbackMean(Model) MBE R MAE RMSE IA

(R)® MAE (Mean Absolute

-= MBE O RNO.5
/ kg
O 28d/Ak@® 0.6 = MBE O NORMSE Os2

Temperature (3 ) B (3) (3) ) @)
Beijing 2.3 Y 21 02 098 10 1.2 099
N 26 04 098 10 12 0.99
Osaka 7.2 Y 4.9 24 096 24 25 088
N 5.0 23 096 23 24 089
Mixing ratio  (g/kg) (gkg)  (g/kg) (g/kg) (g/kg)
Beijing 2.2 Y 2.1 00 093 04 05 096
N 21 01 093 04 05 0.96
Osaka 4.0 Y 42 02 097 03 04 098
N 4.2 02 097 03 04 0098
Wind speed (m/s) (m/s) (m/s) (mfs) (m/s)
Beijing 2.0 Y 2.9 09 054 11 14 053
N 3.0 1.0 054 1.2 1.5 0.52
Osaka 2.3 Y 4.0 16 074 16 18 048
N 4.0 1.7 074 1.7 19 048
PMz2s  (ugim®) (ugim)  (ng/m®) (ug/m®) (ug/m?)
Beijing 110.7 Y 113.3 26 086 324 455 0.93
N 103.0 7.8 0.85 327 480 0.90
Osaka 20.4 Y 15.4 50 086 68 87 0.89
N 15.4 50 085 68 88 0.89
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Fig.2 Spatial distribution of PI¥s concentratia
for two-way simulation.
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Fig.3 Comparison of PMs concentration at all2sites.
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Fig.4 Spatial distributions of contribution rate
of aerosol direct effect.
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Fig.5 Scatter plots of contribution of aerosol direct effect to
PMz.s concentration and (a) shortwave radiation
at surface, and (b) PBL height.
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Fig.6 Scatter plots of contribution of aerosol direct effect to
PM:z.s concentration and (a) shortwave radiation
atsurface, and (b) PBL height at 5 sites.
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