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Abstract

High PM2s concentration exceeding Japanese ambient criteria (daily mean 35ug/m®) were observed in late
March 2018 over the wide area of Japan, and high PM2.s concentration lasted for about a week. Aerosol observations
and simulation by Chemical Transport Model illustrated the cause of this episode. In this episode, blocked high
pressure existed over Japan, and it made subsidence inversion layer. Subsidence inversion layer suppressed the
vertical diffusion, so pollutions were accumulated under this layer. Both particle SO4% and NOz are transported
from outside of Japan, but SO4% was mainly transported from China and NOs  was also from Korea. Simulated
concentrations of PMzs well explained the time and space variation of observation data. But when effect of
transboundary air pollution became high, simulated concentrations of PM2s tended to be larger than observation,
because anthropogenic emission data used was 2008 year base (REAS2008) and did not reflect recently decrease of
Chinese emission. The model sensitivity analysis showed that SO42" was mainly transported from outside of Japan.
NOs™ concentration is effected by both the transboundary air pollution and local emission. For rural site like Oki,
NOs™ is mainly controlled by the transboundary air pollution, while for urban site like Osaka, local emission is more
important than transboundary air pollution.

Keywords: PM2s, chemical transport model, transhoundary air pollution, local pollution, sulfate, nitrate

1RSI L. 2018&3)%1‘/7 2. E NIRRT PMas B B L v

WL, 6 f“@jtwﬂéékﬁ 1 A PR

MWUNRL IR E (PMas) 13, REEEENRES TR fﬁ%&#éﬁ{ﬂﬂéhtoif: Z DHEHITIX SO

NHZ b, 2009 FICKRKERERAE (1 4 FYE DH TR NOTbEIRE & 2o TN Z & #%Ef%z
D 15ug/m3 LA FTHY o, 1 HFEHEAD 35ug/md HITdh oo, Ri@XTIE, Z DR - BHIRHIC

DUTFThadz b)) mRESNE, EF, PEIZEBT LERERKBRARICONT, =T 0 VQ/Vﬂjiﬁﬁ
D RZIFRME OBEHE OB M2V, BAREN Sy B BN AT EEIE I K D PMas b1 B4y 0 BT S
D PMasiEBE LA L TWVWD, —RRXKEENER BXOMbEHmRETTALICELDZY I 2 b —Y 3 Ui

DB BT YEE R R I1X, 2014 E#% 2016 E 2 H T T Erb, ZOREEZR 62 L,
BARIE 34.6% 025 97.4% , HIEIZ 25.9% 7> & 98.7% .
IT#1%61.1% 725 95.3% . FE 13 14.0% 5 5 75.8%.,
POE L 31.0% 55 66.7%. JuM L 6.8% 755 61.5%
LY wWThoMiEkThEN AL NI D, Ui

2. AHiE

2.1 PMys B igERIE

IS i sl B 7 — 2 2iE, SN KIS A ) R SR TR I
*3 ﬂd‘l‘|ﬁ§ﬁ;;?ﬂ%@?% ! HE L, =7 aY A bRk 4 e B B o AT 2

(Continuous Dichotomous Aerosol Chemical Speciation



(LA - #5EFIF2>: 2018 4F 3 H FANCEPNLIEL CEBISZ SR E PMos O 25T 7 L% V- f#AT

Analyzer, ACSA-12;fi A 1 L) THI/EIN 1
IRe[H] 48 DB R M (SO42) IR L, R (NO2) IR &
OVK SEI R (e T ) . B R B (R BR) o [EI R s
(BRI ISR B SN H FEEE LR PMas i o 8
EEFEA L, ACSA-12 OHIEITRLAD NHEL TIT
bz,

22 {t=E®@WEETIV

R[RELOFHITIE, HEK 4 €7 /L Weather
Research and Forecasting model (WRF) version
3.9.1.19% i i L7z, WRF O ¥ 5t B L OBE R &1
WZiE, KEBRE YL — (NCEP) O REKEE MR
Bro—24 (FNL)® i i L7-, GHE Ik X, K77
% (D01, 64km #% 7) BXUWE H AL (D02, 16 km
) O EE AL SREEIE. R mD L2
100hPa £ T4 29 @ (2 &I L7z, BT —2 &y ML,
United States Geological Survey (USGS) ™ 4=Ek %k fi
T —HE W,

15 E OFHRIZIT AL T #ik €7 L CMAQ
version 5.0.290%f L7z, KK FOHEWE BLY
ZTORTEEYE O RN EmEEL T, KT KGRI
SAPRCO7, =7 mY/ Vi f2IZ AERO6 &1l A L7=, #EH
BT —XZF, W7 U7 T A A EIRPEH BT
Regional Emission inventory in Asia (REAS) version
28%  H1[E O NHs 8k H #1122 C Streets et al 2>
SHEH B OB 2 E L CHE A Lz, M Ak Rk
HEVXMEE BOR BT ZE R (OPRF) AME Rk L 7= A bk
HA R 0% LT, B ARBRIZHEITA A & EJR
PEHR DS S BB EEJEOH O1X JATOP Emission
Inventory-Data Base 2011 Automobile Source
(JEI-DB2011-AS)™) | B B & - fiyfia LA Sk o> A 2 i PR BE
HiE 1%, EAGrid2010-Japan®®Zfd JH L7, #if 4= #2 I 4k
Hi &2 1% Model of Emissions of Gases and Aerosols from
Nature (MEGAN)'® version2.04 (ZE0HEFHL7=, k1L
IR SO, HEH BT Aerosol Comparisons between
Observations and Models (AeroCom) (Z&-> TIERk S 4
Tor—2WEERAL, BERNOEB L, @i, =5,
Blgg L R, NZKBEEICOWTIIRE T DK
LU B A7 f i Bk 1900 SO2 HEHY S A L 7=,

WRF/ICMAQ o # H ff ¥k % Fig.l & & 3,
WRF/CMAQ Mt HMIMIZ3 A 1 H/Bb4 H 10 HEL,
3 H 23 ANH 31 Haf@irxf G ez,

3. HEREER

DO1 o 2

/ /
N / [
3

TR
Pl NS

Fig.1 Calculation area for WRF/CMAQ
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Fig. 2 Potential temperature and water vapor mixing

ratio at Fukuoka District Meteorological Observatory
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Fig.3 Modeled PM2.s concentration for Domain DO1.

(o)
3)3 1500JST, March 24 b) 300JST, March 25 ¢) 1500JST, March 25

s

P et
P

srs

B A
—errerssdd i/

A A

| I (=
10 0, [ppb] 110

Fig.4 Modeled Os concentration for Domain DO1.
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Fig.5 Modeled NOs™ concentration for Domain D01.
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Fig.6 Modeled SO4? concentration for Domain DO1.
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Fig.7 Modeled Os concentration for Domain D02.
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Fig.8 Modeled NO3z™ + HNO3s concentration for Domain D02.
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