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TIEHLHOBE, BEEOHH R EEZIToTCnHd, ZOHHOPEHEHZH N AT TEhul,
IEFRIEET VICE DT b AIREE ERZ BN D, Wang Hid, BRI, dEIATNOA Y | PM, iR E
Bahz  MBIHER L7zA 2 b ECTMDO —FETd % Community Multi-scale Air Quality
(CMAQ) EFT L Z HW TN LT 57, 15 I1XCMQOFERN/BIRFERE —KL-0ix, BokH
DAVRU M) OHHBDLIBREORKEZ LS TRINTVEINLELEEEL TS, bR
FEIMETH LN, SFHENSHIBREORKEL b > THH AT THDLHZ LEZ R L TWVD, Guobldk
AEFANOPM2. S E B EZE) & Bl DCTM (Weather Research and Forecasting model coupled with
Chemistry ; WRF-Chem) Z W/ fET 24T > TW\WAY, dbHFHR D4 DBV A F2IT 5 TEOM
LDVl I ab—va UER S LT, DX, EiiWangd OHEF A KT, LD
P @A A Y vy ZEi#1E35%, B FIEs0%E S LicHa s, <L I Rhotha a2
alb—varlielsh HHHEZHO L0 NHER I SBIIRRE — L L@mEL
TWd, ZOXHICERAY v Ey Z7IZo0ThH, HORE, BNCHHET — 22w L LT
NAINTNDDOT, MIEOEKER S EZH T, st L TALMEILZH 2 & Bbivd,

A FHITFERFEREPATE LD, —REE TR A I~ AR EH SN TR,
MBI 1T 5 REAGEDOIFREIC 2> TWD, FEEREGFmEE 7 V7 HEETa =7 b (United
Nations Environment Programme — Asian Brown Cloud project; UNEP—ABC Project) TIiE SURYA
EHT A ERE, E~T Y, AU NEOE Y Ry AL — P A v REEO/L— T L 77
WX TIToTW5 Y, BERFE (BC) FEBLICHFEHT2-vABELEEZL-60L, £/, AD
I LR E RIE T, N~ R E W FECTORBE O M Z 6T 570, KBt
£ A7 & (Parabolic domestic cookers) THERZITH K oFERIC@BENITTW5D, fEE~
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(2) REEZILEHEHEZLOEENBERIZOWTCIMZE AW FHAHE L. ZLEOEHRIZ
DT DRRGE

HETITEFERKIGRERIEZA L 20 | AFEDPDLEREFICNT TUIZOEENRARICE KATND,
Regional Emission Inventory in Asia (REAS) 72 FdEEHEREF TIiX. @b E (S0, 22w
TIEHEH ERBADEBICH D EEZEZ LI TWDH N, Nox, VOCZ2 EIEHML TnWs EE X H TV
Do HEHA RNV IIBEREHELENT 28, T FBMICBELZET S, BIERHTO
REASver2 T H HEH A Xk V2008 ik Th 5,

B (1)-51%, RREZbEHHEEROEEMNEARZEMT 270D [ AF A5 — IV RKEE
LRl > AT &) O EE R, () ESZRENEHS TH¥E L T& b3 ix £ 7 /L0 (42
R AV PR AEE T LMIROC-ESM-CHEM & fE 1AL F 8 25 & 7 /LWRF/CMAQ) % & &, ii~T o7 24
— VD RZVEEACE B O T Ot RN R O F T - FHRFEAMD AR~ VT A — UL FiEE T
N AT WERRET D, KVATLARZENL T PTICRBT2HEORKEEEF (P72
KRLGGYER R, BREELRIRAEE, ERORFLBOEE, KAREXEOTZOOIEE
BrR7e Eab i) ICEMA LT, HEHEZ b RREE o E®BAREZM T2, HiZ, v LVF R
T AL FEEET VAT ALY A VXU MY AT A PR EHEEI VAT A EHRA L T
[~ NVF AT —VRKKEEFTMY AT L) ZHEEL., i KKEZ(LFFIZE > TRIET 5,

B (1)-6l1%, ~VF A7 —NAbF@HEET LD T v 2 A4 ThER L. BRFEOHEH A v _ R
RV, KT VT A7 =B TCPM2. 52 E LR EZ T, 22Tk, EF VRIS
PM2. DAL AR 7 — & & | M EDOHERSREER R ERToTnd, 2ETOBHNICES b
R HTRE R Z I L TWVWD, ZHERD EEFITIIMNREWAARTRER &, Mg 4 (1
TIXS04 L ERE) OFEIGNE W, ZAUTHEZR ERENO OBRERKIEREKBRL TN EEX D
b, —J T, BIXWIMERVE S FR OB AL A ST, Ko B K05 Yo 8T R/
&L, ENOBRAFROFENHAMMIZCE NI EE2RBL TS, BT DI, BELEET, 38
WE—VPRRRDZ LIk, Bps3AmEE (PEEAAKR) ORLLHHEEDEE CIMOFHR X
KMLTWD, Z0OZ Lk, RREZEHEHEZIIZ OV TCIME AW TRIEHE T, EMm
WCTCIEH LN, ZILBEEZHBETEZEEZZ0ND, LALAERL, CTMOFEER BN SN TH
By DIREIT R > TR, EEMRBEREHIT 572120, A X2 KU RCTMIZ DN T
KETOHOMNERSDLLEZRLTWVD,

(3) WHHET AL EHA W PRAHE LR

INETIC, EHEORFHM OB A RV N ORIAEO 2D, FESOBHT —
ZEER LW TFESAGHTH D, NOxECOlZoW Tk, o HAMERHER I TEBY, =0
ftL>S0,5°V0C, NH,72 CNZxf T 5 FIEGAE - @MH S >2ob b, 26D &b, HillKKE
AN MBI 2 EE M EZ EENICHEM T 272012, FHFFERFDILEBZIAOND,
Bz X, MijilingH o X 2 BRI R 2R L-wiite T vic X 5, AbaUE 3 #isk o No B
HEHEFERZ AT, b4 v vy 71810 2 HeHRHI 2 RO PR 21T > 7=, Z O
MRS R L 7 O T B OHEH A X R UREASV2Odb st A O HE MR B2 i L& = A,
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® 2007 fE%, REASv2, MHEFHAERIIC H BB B/~ S

® 2008 4%, REASv2 L WiHEGIE R CHE DBAFRDOENRKE W
EWVWIFER DG DNz, WHERH O RIZ, AR A Y Uy 7 B S B LR, KIEIZNOx
PR EOW AN R HNTZA, REASV2TIZSE VAN Ao enoTz, —F, kA vy
ISP S V727> o 7220074 (2 IZREASv2 & WiHEGHRE RN BE < BET 5, b Z i, O
GOME2, OMI7g EffET — & # W= WiHitGtHR ©, HHRE, kHEE(bzifiEcExr s, @
REASV2CIEAL I A Y v By VIR OPEHBIGIEIC L 2R EZE L ThWnWied, V7L T— L RE
DOTEENRRKE N2 &, @, Rl BRI R N £l S TR WA T, REASV2IL i #E 71 52
EEETHZE, ERLTVD, 2Dl b, OFET —ZICESSHHEHTXL > TRK
BEACEFOMBT N AR THDHZ L, QFDORREEHNT L LICEVH A XU M) OHE
RXRDRO BB RIEEN AR TH DL Z L. QKWK T =22 HOWDHEH A X R Y
IEFEORBNH D2, WL T, ErHREOENLCHNESLEZHET L LN TS
LT e FERRALMNER ST,

éi@i&k%%%%ﬁ’ﬁbf@%ﬂﬁﬁ&%hfnéﬁ\::?HQMMWi(m)Hﬁ

WHEE TR » THATHIIE 2 251F B, Heald et al. [XfETHIZ2F 45 (synthesis method) %

WAL, 25 —# (Measurements of Pollution in the Troposphere ; MOPITT) & & HEHIT
— 2 b, COHEHBOWHEE 24T > 7%, Yumimoto and Uno 137 Y a A v FNEEZHAWT, # L8]
BT —2h bR EICEIT 2B EOWHEE 21T - 72, Kopaczetal 1E7 ¥ a A v MEZRML,
Fex i T — 2 W T Wi HEE & K E EBR 21T > T\ 5 'Y, Fortems—Cheiney et al. X7 ¥ 3
Ay NEERG, BET =20 H10EMOCo PR EOHHEEZIT> TWDHY, TVa A v MER
HERKTHROT—FEETOHLHAVOLN TV IR TEGIEEZRRGEL LI-IEFITE N R FETH
LMW, TVaA Yy METAORBE A MBIOHAEIX MRFEFICREL, BRYHMOMHEIC
R E L CHEENIR D, — 5. %K-%%i@l%ﬁ%’\7U~V%ﬁ&k&7ﬁév:;v
—YarEfatbE, E TN INIZCODHE T 1 7 7 A L ZWMHEFEIFIT, 2005-20104FE D &
BICIE D IO HCOPRH BOWHEZTo72", T LT, dbRAV v &y 712X 50 2B
(2008%F) | U—~vrva vy 7 Tii&d Lot ey 5kiki® (2009 4F) 7Z» &, HEiEICRE 7
WRBEHZDERIIOWVWTHIT LI, ZOX ) REITHREEEE 2. 4%, AR I
7o BRI 2 WS FIE AR T O ER H D,

5. RFRICEVEOLNTZRE

(1) BEHER
SLCPI K OLLGHGZ I T~ 2 Ml A B b EIEZHE 2L b D, D7D P A X MY - §E
HETINV - JEET V& RRBISIED L CEERREFNR O 2 b il 72 R I A B 52 2 & 3R
M« HIWICbEECH D, T ET, HISHERI (S6,7,8,10) T, A <> FY -
MEET N - [QBEETVILERLTEBY, IO EMAGDOELIREIIA L TWDH, RHFZET
TINHEMAEDLE T, RAIBEROHIE & BBEILOIMEIOWMEZREMICERVES Z L& H
BLTWAZ LR KRERBFHERTH D,
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(2) REBSR~DOEM
<ATBRBEICTEM Lol R >
FriZitifli o~ & FHIT 20,

<fTEPERATIZERRAENDIRE>
SRR Y TV A2 MO TERBEET VB LIORAEET ML D2V I a2 b—va YV ETV,
S - KOEER - fERE - BRI D SLCP/LLGHG D 3 28 & HARMICFEME L. KR FEE S - BT
TORBUCMIT T, i 72K ORIRO -0 OFR FRILE B O ERR S ATRE & 2 Lid, K
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kxS &KV, KIEEIHRMASEK (United Nations Framework Convention on Climate
Y
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7. WIZEEBRROFERIRI

(1) #ERRK
<@mxX (EFEbHYv) >
1) Inomata Y., Kajino M., Sato K., Ohara T., Kurokawa J., Ueda H., Tang N., Hayakawa

K., Ohizumi T., Akimoto H., 2013: Source contribution analysis of surface particulate
polycyclic aromatic hydrocarbon concentrations in northeastern Asia by source-receptor

relationships. Environmental Pollution, 182, 324-334

2) Nawahda A., Yamashita K., Ohara T., Kurokawa J., Ohizumi T., Chen F., Akimoto H., 2013:
Premature mortality in Japan due to ozone. Atmospheric Environment, 81, 538-545

3) Chatani S., Morino Y., Shimadera H., Hayami H., Mori Y., Sasaki K., Kajino M., Yokoi
T., Morikawa T., Ohara T., 2014: Multi-model analyses of dominant factors influencing
elemental carbon in Tokyo Metropolitan Area of Japan. Aerosol and Air Quality Research,
14: 396-405

4) Goto, D., T. Dai, M. Satoh, H. Tomita, J. Uchida, S. Misawa, T. Inoue, H. Tsuruta, K.
Ueda, C. F. S. Ng, A. Takami, N. Sugimoto, A. Shimizu, T. Ohara, and T. Nakajima, 2014:
Application of a global onhydrostatic model with a stretched—grid system to regional
aerosol simulations around Japan, Geoscientific Model Devevelopment Discussission, T,
131-179, doi:10.5194/gmdd-7-131-2014.

5) Goto, D., T. Dai, M. Satoh, H. Tomita, J. Uchida, S. Misawa, T. Inoue, H. Tsuruta, K.
Ueda, C. F. S. Ng, A. Takami, N. Sugimoto, A. Shimizu, T. Ohara, and T. Nakajima, 2014:
Application of a global on hydrostatic model with a stretched-grid system to regional
aerosol simulations around Japan, Geoscientific Model Devevelopment Discussission, T,

131-179, doi:10.5194/gmdd-7-131-2014.



2RF-1302-12

<EBMBLICETIRERER> (FE : e - BORHIE DD E)
FrICRLES ~ & FHIT R0,

<ZofELREX (EHERLL) >

1) KRIFFE, 2013 : fITOPM2. 5{5 YA E D X 5125 2 50, FH5E, 83, 420-424
2) KRIFEFIE., 2013 : FENZEB T D RRAIBELOBR. BRE & AE, 43, 45-50
3) KRIEFJE, 2013 : PM2. 5OMHIR K KIEHR D ER. EFEDHRIH, 247, 657-661

(2) PEEEX (F2%)

1) Ohara, T., 2013: Regional Emission inventory in Asia (REAS) version 2 —. International
Workshop on “Inventory, Modeling and Climate Impacts of Greenhouse Gas emissions
(GHG” s) and Aerosols in the Asian Region” , 26-28 June 2013, Tsukuba.

2) Takami, A., 2013: Ground observation of aerosols in North East Asia, International
Workshop on “Inventory, Modeling and Climate Impacts of Greenhouse Gas emissions
(GHG” s) and Aerosols in the Asian Region” , 26-28 June 2013, Tsukuba.

3) Sugimoto N., Nishizawa T., Shimizu A., Matsui I. (2013) Studies on Characteristics and
Distributions of Aerosols Using the Asian Dust and Aerosol Lidar Observation Network
(AD-Net). The 3rd International Symposium on Atmospheric Light Scattering and Remote
Sensing, Abstracts, 31

4)  BARMEK, WEERE, BHAKE, BAFE- (2013) I X =2y NV —JICLDRT VT O
Tu Y LOEREE. =7 e LR - BN R R R 530, W T ARILE, 207-208.

5) Sugimoto, N., “Development of EarthCARE ATLID data retrieval algorithm and validation
plan using the ground-based lidar network” , ICAP 5th working group meeting: Recent
Progress in Aerosol Observability for Global Modeling (ICAP2014), Tsukuba, 5-8 November,
2013.

6) Sugimoto, N., Nishizawa, T., Shimizu, A., Matsui, I. (2014) Aerosol characterization

with lidar methods, International Conference on Optical Particle Characterization
(0PC2014), 10-14 March, Tokyo

(3) HREHR
FRICREEH T NEFII R,

(4) YURVUAL EIFT—F0RE (EREDOLD)
1) International Workshop on “Inventory, Modeling and Climate Impacts of Greenhouse
Gas emissions (GHG’s) and Aerosols in the Asian Region” (SEgRk254-6 H26—28H . o<
FE RSS2 #E 406, BLEN1004)

(5) ~RaIHE~DARK - RESH
BRICRERT & HIE T 20,



2RF-1302-13

(6) Tofh
FRIZRLH T~ & TR0,

8. BIFH

1) Kondo, Y., K. Ram, N. Takegawa, L.Sahu, Y. Morino, X. Liu, T. Ohara, Reduction of black
carbon aerosols in Tokyo: Comparison of real-time observations with emission estimates
Atmos. Environ., 54, 242-249 (2012)

2) FRAEEZ, RIFFNE, 4 R RIEEHE D A T = X L, REBREFRES, 44, 82-90 (2009)
3) Guo, Y., X. Liu, C. Zhao, and M. Zhang, Emission controls versus meteorological conditions
in determining aerosol concentrations in Beijing during the 2008 Olympic Games, Atmos
Chem. Phys., 11, 12437-12451 (2011)

4) Okuda, T., Matsuura S., Yamaguchi, D., Umemura, T., Hanada, E., Orihara, H., Tanaka, S.,
He, K., Ma, Y., Cheng, Y., Liang, L., Atmos. Environ. 45, 2789-2794 (2011)

5) Wang, S., Zhao, M., Xing, J., Wu, Y., Zhou, Y., Lei, Y., He, K., Fu, L., Hao, J., Environ.
Sci. Technol., 44, 2490-2496 (2010)

6) SURYA Project, http://www.projectsurya.org/

7) Mijling, B., R. van der A, K. Boersma, M. Van Roozendael, I. De Smedt, and H. Kelder,
Reductions of NO2 detected from space during the 2008 Beijing Olympic Games, Geophys.
Res. Lett., 36, L13801 (2009)

8) Mijling, B. and R. van der A, Using daily satellite observations to estimate emissions
of short-lived air pollutants on a mesoscopic scale. J. Geophys. Kes., 117, D17,
doi:10.1029/2012JD017817 (2012)

9) Heald, C. L., Jacob, D. J., Jones, D. B. A., Palmer, P. I., Logan, J. A., Streets, D.
G., Sachse, G. W., Gille, J. C., Hoffman, R. N., Nehrkorn, T., Comparative inversion
analysis of satellite (MOPITT) and aircraft (TRACE-P) observations to estimate Asian
sources of carbon monoxide, J. Geophys. Res., 109, D15S04 (2004)

10) Yumimoto, K., Uno, I., Adjoint inverse modeling of CO emissions over Eastern Asia using
four—-dimensional variational data assimilation, Atmos. Environ., 40, 6836-6845 (2006)
11) Kopacz, M., et al., Global estimates of CO sources with high resolution by adjoint
inversion of multiple satellite datasets (MOPITT, AIRS, SCIMACHY, TES), Atmos. Chenm.
Phys., 10, 855-876 (2010)

12) Fortems—Cheiney, A., Chevallier, F., Pison, I., Bouququet, P., Szopa, S., Deeter, N.,
Clerbaux, C., Ten years of CO emissions as seen from Measurements of Pollution in the
Troposphere (MOPITT), J. Geophys, Res., 116, D05304 (2011)

13) ARk, WEFEHEE, 7V —CBEEuEE e — bR FHEL &0 RHIMUHE, KR
BNk, 47, 162-172 (2012)



2RF-1302-14

(2) BRkoBRBLEHI TV FDOEEICET IHE
() EZBEBEMITERT (HARREES AT AR X — B 2=
<HEgEth &>

() ENREMICAHT HRREC AT AW ¥ — KREFMTT VU v 7=
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THF PR R A 2CUTICMA D1 LW I FEFICmiT T, RBBH L R->TnWd, —F T, 2
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[Abstract]

Keywords: Evaluation of the environmental quality and prediction, Environmental change,
Reduction of global warming gases, International contribution

(1) Information of regional air quality data, chemical transport models (CTM), and
emission inventories of Short-Lived Climate Pollutants (SLCP) were evaluated. In Japan,
car exhaust regulations have been put for long time and data for emission factors, car
numbers, air quality etc have been well documented. The week-end effect for ozone
variability is an example of human activities to change the air quality. Beijing Olympic in
China and Surya project in India are other examples to study the effect of regulations and
human activities on air quality. A CTM simulated observed seasonal variations of
chemical composition data, i.e., high sulfate in spring in the western Japan due to
trans-boundary air pollution and no clear trend in summer. Therefore, we conclude that it
is feasible to study the effect of emission variability on air quality using CTMs. In this
regard, an improvement of the emission inventory REASv2 is necessary by use of an
inversion method to reflect the satellite-observed reduction of air pollution in Beijing area
during the Olympic game.

(2) In order to assess countermeasures to reduce future SLCP and LLGHG (Long
Lived GreenHouse Gases), models are required 1) to draw the various future
socio-economic activities in an appropriate manner, and assess the different development
pathways; 2) to resolve a detailed spatial distribution of emission sources to assess SLCP
impacts; 3) to provide future emission scenarios of LLGHG and SLCP to climate and
environment models; 4) to have a function to assess future climate and environmental
changes. As a result, a framework of the integrated assessment model to assess LLGHG
and SLCP emissions is proposed to consist of three different scales; global scale, national
scale, and local and house scale. Moreover, we collected the information of events which
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affected the LLGHG and SLCP emissions in the past.

(3) Optimal models were identified for climate modeling and air quality modeling to
evaluate the global impacts of SLCP and LLGHG. We surveyed necessary conditions and
model parameters for carrying out various simulations of the impact studies to seek the
optimum mitigation scenario among various paths. Models thus identified were tested for
simulation of changes in the climate and environment along a mitigation path. It is found
that complicated regional climate changes will be caused through changes in the regional
radiative forcing of SLCP and LLGHG. A set of relevant metrics were also studied for
evaluating the water cycle, agriculture, and public health.
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