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Volume Integral Equation Method Optimized for Black Carbon -Containing Aerosol Par-
ticles

A {5 1
NOBUHIRO, Moteki *

VRO E R EBE B AR ISR
! Department of Earth and Planetary Science, The University of Tokyo

We propose a robust scheme of volume integral equation method (VIEM) for light scattering and absorption by black carbon-
containing aerosol particles: the fractal-like aggregates of absorbing black carbon (BC) spherules that may be mixed with non
absorbing (or weakly absorbing) compounds. Conventionally, a particle volume has been uniformly approximated as a collectiol
of small volume elements (dipoles) on a cubic lattice (CL). In the proposed scheme, each BC spherule is considered as a spheric
dipole with original size, while remaining particle volume occupied by non-absorbing compounds is approximated by a collection
of dipoles on a CL. We call this as Spherule-Retained-Cubic-Lattice (SRCL) scheme. For several model BC-containing particles
positive absorption bias of "30% persistent in the CL scheme is success-fully eliminated in SRCL scheme. The interaction matri;
(i.e., discretized volume integral operator) associated with the SRCL scheme has less simple structure compared with that for C
scheme. We propose some key strategies for mitigating memory and computational costs in solving the matrix equation in th
SRCL scheme.
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IKPICEXND T T 7 I1—R R ORIELOME & Ft FEH _
Improved Technique to Measure the Size Distribution of Black Carbon Particles Sus-
pended in Rainwater and Snow Samples

ARG b KIS SOR B L i & !
MORI, Tatsuhird* ; OHATA, Shd' ; MOTEKI, Nobuhird' ; KONDO, Yutaka

L HOUR R EBEER AR ISR
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BarER T CAF, 79 7 =R (BC) IR ENRKL WU %728, FKIMIC BCHMET % & HKIE 7
IR KRB R EE, KURICELS FEER 52 %, K EHPICEE NS BC DIEERR I ORIEIZ T DX S KAlEw
B E BN T 2 DICIERICER TH 5, EHIT. BC DZERIIMEOZEERK DO—D T 5 Ik #iE 2 & i
IR B 1= DICBIERICHAITH %, Hitk, /KZEENS BC DEERR RO, B3R T T4 — (USN)
& L—Y—FAAEE VIR (SP)RHA G DRIV AT Lk > THlEE N Y, LM LaMNS, USN DR+
HHRIRORIBAEENIRE N D T e b, KPICEENS BC DRIZEDHOMEICKE BN EPEC TV, &
b, MBI 70 YA XD BCHEFENTVE T EPIHRESIN TS D) B, LD SP2TRKRERAD 8, 2
7y A XD BCEERTER, T T A TR T-HEIRORBMAZENNE VR T S5 A F'— & BCRHA]
BERIEEHIPH 2 AR U 72 SP2 (WR-SP2Y A &b e it i@ v A7 Ls N Ulco TDY AT LEAWT, HEEDE
T, HETRAH &K D BC IR & R0 O [E RN 21 175 - 2o

FialE, UFD 2 OB EZ11755 Tz,

1) USNDO D O I [AET 7 5 A H'— (Marin-5) & [ LTz, BOREZ FZERINKROT2R) ZAF LT 7y 7 AR+
SRR (PSL) 2 W, Marin-5 ORi b2 e LTz, 200~ 2000 nmOEIFATId 50 + 10 %CH 0. HhiHshROR %
AFHEAVNE L, ZELTEWIIR TR it tE% 2 & Zm Lz,

2) SPACIZHB LB M T 2 72D DM ZENZFN 2 T DAET B, 1 DOBED RS E B H 25
WCAF L, ESHICFORER T2 & T BC OMHATRERIEHIFHZ K 4pum FLE £ TR Uiz, FHEll7a S0 s R IEIC
DNTIEYH, #ET 5,

LU LEA L7z Marin-5 & WR-SP2E 1A E DR TZHE S AT L HWT., B TH FEZTTR > 72, 10[BID2fE
IKARY MTBEBWT, K& ek BCEEORICEWHE (=059 MRS, BKPICEENS BCIEREIXE
FEAND BCEBICKREENSC LB RM U, £, BKHD BC DRIENHIERKGEHFD BC OKIFES LD ERKE
L, RBEDKRZEGZBCIEEREINRTVW L EREB LT,

ZE SRR

1) Mori, T., Kondo, Y., Ohata, S., Moteki, N., Matsui, H., Oshima, N., and lwasaki, A. (2014). Wet deposition of black carbon
at a remote site in the East China Sea. J. Geophys. Res. Atmos., 119, doi:10.1002/2014JD022103.

2) Ohata, S., N. Moteki, J. Schwarz, D. Fahey, and Y. Kondo. (2013). Evaluation of a method to measure black carbon particle
suspended in rainwater ad snow samples. Aerosol. Sci. Technol., 47, 10 --10082.

3) Schwarz, J., R. Gao, A. Perring, J. Spackman, and D. Fahey. (2013). Black carbon aerosol size in snow. Nature Sci. Rey
3:1356, doi:10.1038/srep01356.
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Measurements of the hygroscopicity and wet removal of black-carbon-containing parti-
cles in Tokyo

KM RE L SRS AR /Nt B L i 2 ik &
OHATA, Sho'* ; NOBUHIRO, Moteki ;: MORI, Tatsuhird ; KOIKE, Makotao' ; TAKAMI, Akinori 2 ;
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IDepartment of Earth and Planetary Science, Graduate School of Science, The University of Takyer for Regional Envi-
ronmental Research, National Institute for Environmental Studies

K, NABEET Zw 7 71—HRY (BC) OREAFHETH D, #fik Tt E Nz BCdm—ALaRKaHE
IS RIS T T RIBEHMX SN2 C Lic & D HulskAy « RERIRBICRURICE 2 NI LIS %, BCODE - [#
HKEFRIC K 2 KA 5 DEREZNHRIZ, % BCRirOMPBELE (hiff - I BC il & 24 & T DOWERR) 15k <K
9% LEZOND D, KT NS OYYHEZFMICE T 5 LIFHETH S, iz, BC LM LE R
FARIFTHD ., D2 D7)V EIdaD, E - BKGERRO@RN TR FARNRERNOIEHEC 5750, %
DI, WKICEENS BC OBRE Mz {llEdT 22 LIic kb, WMbREZ3%21T 7 BC OO HZ1G5 Z EMNTE
%o AWIFLTIIHREUCIHBN T, R&HPD BC OHWIELR &, 5B - FKG@EREZ R TRI/KICH D A Z N7z BC ORI 7%
E T ST LIk D, EDKS 7% BCHMBREZZT e ERBNICHSMNCT 2 C L2 HIE LTZRA - BEKIAR:
BT o Tz BT AREURAAIR S v >N A BIAGIRIX 201442 7 H 28 HA 5 8 H 1I5HTH %, KX(HD BC
AR ORIRREDRIE & KA XY MREOZKHD BC OEKIEE I OHIEICIE. BC oHrikE SP2I i H OUGE
ZMATH LDES AT L2 N NHW T,

BC #7870 72 & & T hi TR DR IR 200nmdD BC Z K FOWN, BC & BD/INS WA 11E E WD &
<\ BT Z2 58 U CURIBAFTEDRY Y (RS 85% 3513 2 Wil il =R GF 2% 1.2Kii) Kir- D5 2 BEIEH 70924
ETHoTe, oo BRIHBTNDOREKA N MBI B R/KH D BC DRI M, BKBRAGRT 1 K O RO
REHID BC OBRITE G & D TN KE <. BCRIFEDORE R +1E ERE BIERELZZD T efEsniz, C
DIRPERREAZRD BC R ER . FKBIIaRTO RO BC OMYEEOHIEEN 5. K F-HRKH TREBR L7z Rek
EEIRIE O IUEN 0.19FRE TH > 1o LIRET 5 T LIS K DFIHARETH B T LW oTc, TNE DT —2IT K
D, BOUALEORIFED/NE 7% BC (BFLEEIRIEDRmNT T BYIV) D% S DRERKA N FRICBRZE 252 3 I HhiE s
SN LR ENT,

F—I—F: TIv I =R, Bdnketk, R
Keywords: black carbon, hygroscopicity, wet removal
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RIS EFE AT A DPEHRENE & A > A i
Evaluation of Refueling emissions and its OFP

HIE #Z 5 JEER B0 A 1K 2
HIROYUKI, Yamadd* ; INOMATA, Satosh? ; TANIMOTO, Hirosh*

! SGE BRI, 2 BB
INational Traffic Safety and Environment Lavoratotiational Institute for Environmental Study

AV VEICHAINT 2 BRI HE E N B ATHIRZAFE A AL, BN RAED VOCHHE A 2RV FUICBWTE, KRE4AH
BZLHDTVRZEEZLNTVE /T, TOPHEOE, PEHFEIC OV TR APZRNZ WV, Z T TAUIZETIE
sealed housing evaporative determination (SHERY CHEKCHTA\DOMRIMEZIT, ZORICHIEE NS VOC ZHlET %

T llick ., PetigzRe LR E RS %, I total hydrocarbon (THC)CfiZ T proton transfer reaction plus switchable
reagent ion mass spectrometry (PTR+SRI-MSH W 72l 73T B 1700, 15 D NTAS RO SIGTHREZRFEN XD A L iRE
RS %, JEIIHBmE. HlAUT & B ISHRM b TWARWEGS, Bl VOC KB RETT - 7256, Milds
NARI R 21T > T B D 3 5 TR L 72,

F—7U— R A ZRFE AT A, VOC, &YV EikEE, PTR-MS
Keywords: Refueling emissions, VOC, Ozone formation potential, PTR-MS
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EEIRREEMGE T )V 2 T2 7 50w 7 71— 2 & 2 DRI O AN & P O
Evaluation of black carbon radiative effect using a mixing state resolved three-dimensione

model

FL\# Qj: 1%
MATSUI, Hitoshi'*

b HEENE SR R
1JAMSTEC

MOTNETOMIETIE,. 7Ty 7 h—R> (BC DOFe, MYELEFRIC X 2208, ZEMERICLE S YR & 220
IO, ENTOIEM L, BKICKZRRE, WVo e K&HT BCRI RS 2 —dod 7' 0t X e Zlfic D
WTCEHATE % BCIRAIREMBET IV EFFR L TE, AHETIE. TO BCIREAREMFET IV ERAWT, HEFRT
V7B (20094 3~4 H) D BCIEME & Z DY AR - R 12 #E L, SFHEOARHERICHT 2 I NbD8T
A —Z DGR FHI U Tz,

AWZE TP E ORI < RS IREEORHEEMEICH H Ulzo (b4 OBRIE & /N A A BRI OBREE « 314 A< 23—
ZVTDENTUCOWVT, BIIFERICHE D K RTF A—% (KD DN THUDER & R 2, IRGIRBIC DOV TH
HRIEA BC DR E WEBEA BC O BT EELER T E) & ZORHEEMEELZZE L, Gt IO EZIT> 7z, TNHOD
R0 « IRGIREDOARHEE IS 5. ShEREFE O BC IR, SHhiEMREOEIRIVE, BC Ot DZ hE (N—

AFTEOMTHEELIZE (%) ZRED -7z,

BC DY « /8T A—Z OZ&FIEIE. 39~59%L RFEE 5., EFICKEL, ThiE, BEFERT V7BV T BC
DETRH A C-12.6~-6.5 W T2, K&K FiRT 4.3~6.6 W n 2 GHEH O EAF-OFEE(E) O T2 3 % T
G LTED ., HHHEORR D « IBEIREOI O OEEMNZ R L TWa, —/7. BCIEEOZHEIZ/NE < (17%),
FE2E « ST A= R DZEBE L DFENDEHE TH 5, Ihbb, mmEQM AR BAIRREDZ LIS LT, BCE
E@@Eumﬂ%mmé<\%? G 8T A —Z ORERFEIZFRIC K Z WV, T BCIREE & « BB ST A—Z DK
FEDEWO DB 2 b U= fs R, BEEEMR L LY X (BC DIRAIRREDZELITHE S Y E OB RGN R) AR E 75 1%
ﬂ%%ﬁbTW%;&@bﬁoto

TN5OREFIZ, BC OiGEHI I OHEE I T, HHHEICIBT 2 7 0 V)V ORIEE 3 & IR G IREED & M7 Ik
59k, ¥, ETIWCBOWTL YRR Z TICERT A LOEERZRL TV, ThEFTOZloT7aY
JVETIVTIE. BC DIEAIREEDZ L & Z Ut S WERINB OB K2 i3> TE ST, RIFZEOFERITZ DE O
UEEDREE R TV,

F—U—R 70V, 75w 7 =R RBEIREE, REIREMHGE TV, YRR, @i )
Keywords: aerosol, black carbon, mixing state, mixing state resolved three-dimensional model, absorption enhancement, radi
tive forcing
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IEANEERG & N B KIATERE DPRBEECTR T 77 1 )L KRS
Atmospheric Processing of Combustion Aerosols as a Source of Soluble Iron to the Ope
Ocean

FHi el
ITO, Akinori*

RIS B FE R

1 Japan Agency for Marine-Earth Science and Technology

I7 VIS K DR E N B KIBTERGIBE DR 75 > 7 s Y ORRERICE > TRERRER L 5D, TOD, T
70 UKL FH OIKIETEFRIRE O RS D ICBID 2 D SEEBUEE 7IUIC K 5 K& — B LRERE T Z KEAR
WEFMEZ 52 %, PO, AV - BKME AEE & UTRTEOSERZ STBIEET /LTI, BEEFEO T 1y LkifHh
IC—EDEIE TRIBMHMNEET 5 LRESNT WS, EHETIE, KETERRO MR & U TRBER IR 7 1)Uk I
BLOMEX D DDH B, AWZEDRIRTY 1V )WL EREE T IV Tld, BABEEEIRT 77 1)L O LEER AN 73 B A e
BIXUOUABROBIEME L ARIS L. BT 28R ZHINCERBIL TS, FUE TSRS RD) 5. BEEER TG
PR T )L AKIS TSR OHERRIR & UTHEIC A S T L2mg Ulc, BABERIRT 77 1)L O Sy HEE 2 0 L Te
LIRS IR 5. FEEIRN L TR E N2 3B —JOKIA TSR IRIE D ANEFIEIC LT KRB TR 258 X
IKTEESRIRE D ANEFIEDV NS W T EAVRE N Tz, IKIATEIRIRED RS DICBID 2 A D 25 I 7eicid, 34
PRI & g ECOKIATESkIRE 2 K 0 IEEICH NS 2 880 H %,

F—T— R HUBRBRETZ L, KEHIROERILA , IKTATERR, REIANE
Keywords: Global environmental change, Atmospheric deposition, Soluble iron, Biomass burning
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Adjoint of the coupled Eulerian-Lagrangian transport model
Adjoint of the coupled Eulerian-Lagrangian transport model

BELIKOV, Dmitry* ; MAKSYUTOV, ShamiP ; YAREMCHUK, Alexey* ; GANSHIN, Alexandet ;
ZHURAVLEYV, Ruslar? ; AOKI, Shu;ji®
BELIKOV, Dmitry * ; MAKSYUTOV, ShamiP ; YAREMCHUK, Alexey* ; GANSHIN, Alexandet ;
ZHURAVLEYV, Ruslar? ; AOKI, Shuji

INational Institute of Polar Research, Toky®ational Institute for Environmental Studies, TsukubBgmsk State University,
Tomsk, Russia?N.N. Andreev Acoustic Institute, Moscow, Russt&entral Aerological Observatory, Dolgoprudny, Russia,
6Center for Atmospheric and Oceanic Studies, Graduate School of Science, Tohoku University, Sendai

INational Institute of Polar Research, Toky®ational Institute for Environmental Studies, TsukubBgmsk State University,
Tomsk, Russia*N.N. Andreev Acoustic Institute, Moscow, Russt&entral Aerological Observatory, Dolgoprudny, Russia,
SCenter for Atmospheric and Oceanic Studies, Graduate School of Science, Tohoku University, Sendai

We present the development of an inverse modeling system employing an adjoint of the global coupled transport mode
consisting of the National Institute for Environmental Studies (NIES) Eulerian transport model (TM) and the Lagrangian plume
diffusion model (LPDM) FLEXPART. NIES TM is a three-dimensional atmospheric transport model, which solves the continuity
equation for a number of atmospheric tracers on a grid spanning the entire globe. The Lagrangian component of the forwar
and adjoint models uses precalculated responses of the observed concentration to the surface fluxes and 3-D concentratic
field simulated with the FLEXPART model. Construction of the adjoint of the Lagrangian part is less complicated, as LPDMs
calculate the sensitivity of measurements to the surrounding emissions field by tracking a large number of particles backward
in time. Developing of the adjoint to Eulerian part required significant manual code modification owing to the structure and
complexity of the NIES model.

The overall advantages of our method are follows:

1. No code modification of Lagrangian model is required, making it applicable to combination of global NIES TM and any
Lagrangian model;

2. Once run, the Lagrangian output can be applied to any chemically neutral gas;

3. High-resolution results can be obtained over limited regions close to the monitoring sites (using the LPDM part), and at
coarse resolution for the rest of the globe (using the Eulerian part), minimizing aggregation errors and computation cost.

The results are verified using a series of test experiments. These tests demonstrate the high accuracy of the NIES-FLEXPAF
adjoint when compared with direct forward sensitivity calculations. Adjoint of coupled NIES-FLEXPART model therefore
combines the flux conservation and stability of an Eulerian finite difference of adjoint formulation with the flexibility, accuracy
and high-resolution of a Lagrangian backward trajectory formulation.

The accuracy of the adjoint model is extensively verified by comparing adjoint to finite difference sensitivities. We show
acceptable tolerance of agreement obtained. The potential for inverse modeling using the adjoint of NIES- FLEXPART couplec
model is assessed in a data assimilation framework using simulated observations, demonstrating the feasibility of exploiting CO
measurements for optimizing G@mission inventories.

F—"77— F: carbon cycle, atmospheric transport, adjoint model, inverse modeling
Keywords: carbon cycle, atmospheric transport, adjoint model, inverse modeling
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THAREA Y VDY —A- LT Z—FROHEE €7 LIS S D EEZT
Estimating source-receptor relationships of tropospherlc ozone: On the importance o

model horizontal resolution

B ak b JEE e
SEKIYA, Takashi* ; SUDO, Kengd

VHHERYE REEREREI AR

!Graduated School of Environmental Studies, Nagoya University

HEAHEDA Y Y (03) 13, NMEDEEE, Bz GO OEBICEEER MEITYETH S, HAHEHICHIT S AK
HiZ, ZOWEESN SHHI SN ATERE T Tlde <. MO 5 O KBEREI - LRI O R xXIC & i
ENTNVBEEZLNTWVDS, KKTGGWIE O ERIRREEICEET % X A7 7 +—A (TFHTAP) Tld. 21 DLk T
FIWEROWEY —Z-Ltv 72 —#% (e, V—RAEBOTI vy 3 VRIS . LY 7 Z—EEIC B 2155848 D%
) OETFIVIEHEA LD Th N Tzh, :m6(Dﬂ:%ﬁ%{—%“JLOJEﬂiféE’\Jtmkﬂ?'ﬁa’:{%@ifﬁ 300 kmTH > 7z, L IKF-
AR DET IVEA Y > DILZZE R R KIS THIT 5 2 VBN TV (e.g., Wild and Prather, 2006 LA L. E7)L
IKERBE N — X - Lt T Z—BROHEEIC E D X 5 I8 NI T MIHE IR > TR, Z T T, AW T,
s (T42;2.8 X 2.8 ). @fgEE (T106; 1.7 X 1.1° ) OREKE kT TV CHASER (Sudo et al., 2002 %
WT, AV YDV —A- LYt T Z—BGROHEE#TT> 2o CHASERE T VI, HiERS A7 L. EF )L MIROC-ESM-CHEM
DRGEEI Y R—3 2 e UTHEINTED, BUEE - xiEeE, 270 V)VoEREY 2 2 L—3 3 UHV[EE
ToTWVW5, AETIVEHNT, 20104EOHBHEE, 17 VU T7HOHHES 2008 & B 2B E R T, V—X-L
Y2 —BHREHEE Uiz, ZORE. 7 VT EOPHEIRIC VT O 7 BOETMZE O5 IREMN, FIREEET IV,
EISETTIVT, ZNFN0.94 ppby 0.75 ppbviibd % LHfEE S Nz, Fio, MERETT IV, BEETTIVICE
F 27 A AEOEFHE O IBEORDEIZ. ZTNTN0.27 ppby 0.24 ppbvTH > Tz, AWIZEOFERIT. EfGE
ETIVE, HRRGET TV E R W7 O 7 HEHERRIC T 2 E5FME Oz IRV EE., W7V T7EBEH TR L,
b7 A A OWTE/NSSHEET BT &R LTz,

Reference
Wild and Prather (2006), J. Geophys. Res., 111, D11305, doi:10.1029/2005JD006605.
Sudo et al. (2002), J. Geophys. Res., 107, 10.1029/2001JD001113.

F—T— R WA Y v ALERREE TV, V— R - LY T 2 —PER, KRER A
Keywords: tropospheric ozone, chemical transport model, source-receptor relationship, intercontinental transport
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75y 5 H—R Y OZEEEIE R ERBID 7 D ZE B & BRI R E
Impacts of black carbon aging on its spatial distribution and radiative effect in the global
scale

K E M i 2360 2 opC R NG FI L WA E L Nl B3 5ORER 3 ik & 3
OSHIMA, Nagd* ; TANAKA, Taichu? ; KOSHIRO, TsuyosHi; KAWAI, Hideaki' ; DEUSHI, Makotd ;
KOIKE, Makotd® ; NOBUHIRO, Motek? ; KONDO, Yutaka

LRRWIER, 2 SABRIT « HUBRERER « MERED, 3 SRAUR ARG SRR BREE B2 I
I'Meteorological Research InstitutgGlobal Environment and Marine Department, Japan Meteorological Agébepartment
of Earth and Planetary Science, Graduate School of Science, The University of Tokyo

KEHDZ L OLT V)V KRB ZBEL T 2 DI U, 75w 7 17— R NSRBI Z RN L, K&
BT %, TDRDT Ty I h—RyP5UEY AT LRI RENIIEFICERTH S LRI NTVE, TIv 7
H—RE, BUKERF & U TRGICHER X N BB, o/KisET 7 a VIV s E NERRE S % T & T, BUKMERI+
NEEHENS (BEEFE., aging. KAMERS ENEREG LT Ty 71— R, KIGHE OYERIERN KT % &
FIRFIC, EBRGEESHEME 2RO LT, BKICEK D KK ERREENS, CORDT Ty 7 h—RUOEE R, Z
DR DOLEMREM B X U REZRET 5, LM LEDNS, ZLORRET VTR, ZEEKRZIEFICHEHS
7R ER (4R ED—El) ZHOWTEIL TWAD, RO T S v 71— R > D2 A0 il 1 D HE
FITIIRERREEENEEN TV, TR, INSOHEEREZN EEE 572010, —EHOREEEIGE L
1EZHTREL, BHNERIAGRBERDEVISIT AR )=y 3 YOREEMERE N TV,

TS EBEEICHEDE, Oshimaand Koike(2013 Tid, ¥HLAERNCEDE T T v 7 h— Ry O E R E KR
TEHIIRTG AR V= g VR L, TONIRTRAEZ) Y= 3 VTR, WERD OGRS Z Bk T 5w 7
=R OBETHKIET BT T, 7TTv 7 h—RUOBUKED BHKEANDEESEE AR L TED ., HRAGH
LIEHRARKETOH LB NICBWTHHT 2 EDARETH 5. AWIETIE. TDNNT ARV -2 3 v 2ki%
WA OHIER S X7 L ET )L (Yukimoto et al., 2012 ZHEEK T 2 RERT 7 1 V)LET )L MASINGAR-MK2 ICEH A % T
ET. RKERBICIG T2 T Ty 7 51— R OBIKED SBUKEANOZL 2 R TE 2 ETIVANERIES ST (k& 1.2
HOREER 2 RE) o

Bl RS AR —2 3 VEEALZET )V EHWT, 2008-200FEDHIRIIC DWT., #HHEAEHM LTz, T O HR.,
75w 71— R BEKED S BUKMEAN E X N AR A — Vi, 17 Y7 EORERK TR 1 HEETH S
DI U, b cld 1EBREE L HIc K> TRESBILTZ T S Lo Tz (L BICHIEEICII 5 FF
PIE) . Fle—EEORFEE (1.2H) ZE LIEROET VAR R E A BRI LIz T A, {7 Y7k
EOREPFIRTIIHTEICKZ T Ty 7 A—R Y OERBEEOA /NS, migtE L &8l Z X <HELE, —4. b
Ml 7z & OEFIc B VT, RIS K DT I I h— R OB REEOAEIAKEL . FEROETIVTIEE/NGTE
ML7z7Fy 7 hh— R BENRGETIIEA L, BOHEEREN M Lk,

K& I BT 2 E2EREAD T Ty 7 51— R > OEHEBEHEFI N ZHEE Lz & T A, RFPETIEN 0.3 W nm?2 (ki
Fo2Wnr2) EHEEES Nz, TNSDRRIZINSTAZV Y= a3 Y EBUT, MY Ar—IVDT 5w 7 H—RD
ZEERED, RERR T — )V DZE MRS R N K E R BRI LTS T e ERL TS, LM LEND, T
NEDHETIE., WEICKE T Ty 7 H—RUONEINO KRR Z > THES I, EESNRZE NS B H
%o ARWIFERE TR, YINDO RN R EEE LU IAERICOWVWTE, Db THE LIz,

BE

Oshima, N., and M. Koike (2013¥;eosci. Model Dev., 6263-282, doi:10.5194/gmd-6-263-2013.
Yukimoto, S., et al. (2012)J. Meteor. Soc. Japan, 9023-64, doi:10.2151/jmsj.2012-A02.

F—U—R:7aVvil, Tov I =Ry, 2R T OV IVE TV, ZEEIE, YrEns, BEEh R
Keywords: Aerosol, Black carbon, Global aerosol model, Aging process, Transport, Radiative effects
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2000-2013FIC B % MRS D BRI & F L 228 L - TV VAR
ETIVICKDEIRE _ _ _ , _
Interannual variabilities in tropospheric constituents during 2000-2013 simulated in a
chemistry-aerosol coupled climate

JE RS 5 DYk B 3
SUDO, Kengad* ; ITO, Akihiko?

L ERAR GBI AR, 2 W ERTSe GE R, 3 [E57 BB S
IGraduate School of Environmental Studies, Nagoya Univeislgpan Marine-Earth Science and Technoldtjational Insti-
tute of Environmental Studies

FHFRRE D K&K (O3, CHy, NOy, CO, VOCs, NHx, SOx, BC/OC,etdd N4 « HARKFEOTI vy 3 V=AW Tk
<. Wk - &l - KIRA - Eix ERGIGABO B R 2T RN SEF L TWa, AWETIE, L7 m Y VA%
ETIVIC K % 2000-2013FEDFHBIEHRIC A 5 N2 IR D I DIEL B 2B LTz, AWz 7 IWERAUE
22E7)V CHASERE 7 1V )L ET )L SPRINTARSDFE G ET IV TH b, HiERS A5 LEF)V (MIROC-ESM) & LTH
FARDED SN TS, KEULEFTETIE, RJERE - FHARIC B % KGR OED, s - iigtE T 7 oy )L
TREBRETT OV (SOA) DERE G, ETFIVROKES (u,v,T) 16 L TI& NCEP-FNLT—Z % Wiz F v
VT GERD i Lice NARBBIUNA A ABPEEFEOT I v ¥ g /e DOV T, ZNZN EDGAR-HTAP2
B X T MACC HfiT 1 > = > MU Z W, FEEREAEIRO VOCs (BVOCS) I DWW T, FEERER - BT A 33T
7L VISIT(Ito, 2008)I1C & A E1EAEH (2000-2012F55) ZAJ1& Uiz, ¥ al—r 3 UFERICOWVT, & ITHEL
ZENE 7/ RVICEH UTciMiiziTo7z & T A, HiIR~TETOA Y VDELEHE CODEF) LW IEDOMHEEZ
RU. TND DG DI « FELEZFDFICNA A APELIFRO LI v > g VOEF) (LN TIHII vy g
VOREL) ICKODBEIEN TS EDRENTZ, TDO—)T. WHRERE~ FEoA Y ozt KEBE» S
D O3 FEELHEIC K S NOX EREDELAZINCKELS LI EIN TS T EHHEE I Nz, T 51, XHREOBELAE
(OH ZVVE) &, EEDOKUEZEENCA Y S KRG EDOHEINS®, O3, CO. NOx DZEH)Z2), EFEHEnEmch 3 T
EWRBENT,

F—U—FfEA Y Y, 71 V)b, PM2.5, X 2V, REg(LRE, (L2 A5URE TV
Keywords: tropospheric ozone, aerosol, PM2.5, methane, oxidation capacity, chemistry climate model
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H AR g 350 2 e A = O BUE T

Numerical Analysis of total nitrate deposition over marginal seas of Japan

ek 75— 1 UK TR R ORAE 2 Rk ek
ITAHASHI, Syuichi'* ; HAYAMI, Hiroshi ! ; UNO, Itsusht ; UEMATSU, Mitsuc’

VR RWIIET  BREERLEARIZERT, 2 JUNKEE  ISHTIZERISEAT, 3 SRR RAUEVTILT
LEnvironmental Science Research Laboratory, Central Research Institute of Electric Power |ARestgrch Institute of Ap-
plied Mechanics, Kyushu UniversityAtmosphere and Ocean Research Institute, The University of Tokyo

BEREBOARE LOHRETIE, ANARFEOZEEEEY) (NOX) OHEHED 200040 5 20104E T 2 5L EH#EINL T
W5, NOXDSAERT R FREBIUH AEDHE (LUT, b TR &, Efhfkh S 2@EIcB0»THEE
NEREL, BIFEERICERERFEREZ 2T EMEREINTVS. A TIX, KEIGAYIEOBIER FEIC
FOR T E B LA E TV FHWT, HARBUEIC 351 5 Kh B IENO R TLS B2 AT Uz, ik i
E LT, 20004EfRIE LD 2002-2004FED 3ERERGE Uz, /7 O T7HBENE=ZXZY) V7 3y hT—=7IC K 5H |
BT — 2 ORI HPEESLIEELE B & Ui U T, E¥Emi T 7V B a2 LTz, Y FiEcBVLTil,
SEMTFE DO EEIEILE & iE 252 Gg-NlyearCH - 7z, IWEBERRNCIE, FMEEN 6 #], RIS 4#5)7% HoHT
Wz, iz, UNRIFRIEEEDY 22% KK FEEEHEDS 50%, /T ABERSEEDS 28U DINFRTH - 2. HIE D A AL NOX
PEHE (T 5377 Gg-NlyeaiCH D, W FHHIIZEMEEL LTI DI B 4TWE LTS T EIHB LTz, 51
&, EOE FTOREETE SRS 2039 Gg-NlyearcHh % T & THIRIT UL, WY T 3 s s &3
DNAFIRE NOX PEHED 75WAHS L TWeZ & &ikbd. AFEETIE, HAREBDEE, BIXUNEOKFERCET S
EIHRETLE B OBUEMNTREER, I 5IcZNSDHEOPHE & ORIGIC DWW TREZITI TETH 5.

F—T— N AR, R REmEE, A7 ARBREEE, T &, (LA TV
Keywords: marginal seas of Japan, aerosol nitrate, gas-phase nitrate, deposition amount, chemical transport model
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AN T BN HARD PM2.5TEGIC N IF T 502
Contrlbutlon of Siberian forest fires to PM2.5

I PP AR R
IKEDA, Kohei'* ; TANIMOTO, Hiroshi'

LN BRBEE ST
INational Institute for Environmental Studies

AR THEMN MRS LT OV )VOEERFEEFRTH O . BEREHXIC X > TR MO KRBT RIE
T, 20014ED S PM2.5SEEIBEDOHIENM TON TV 2IUEEF LS. BARDOHTE PM2.5EEAK I f7iE L
TWBD, FHCEZIC HFE TR OERETRNE (35 pug/m?) BEEDMEN S NZEDN D S, D 7 TR RN FE
4 U7z 20034F 5 Hicid, PM2.5EENERA 108ug/m? IET 5728, @R A N2 MWVEERIERIE N, —B(LKED
EE FREFERIGE C > Tz, HARDWEM IR PM2.5IEE T REED 5 OBIREIED AT 51 K > T, —RIC iz £
ft“*b\ <L AN IRV TR B EAN D B, & T AH., 200345 ADHFEEEISEOEMEE->THED., =i

ERRRIR X O BFADIES <. MODISIC X 37 1V )ILWEEANEE (AOD) T & [H UHHADHER S N iz,

nﬁﬁ%{t?iau%%wb WRFV3.3.1/CMAQV4.7.1C K %> 2 a2 L— 3 . PM2.5IERE 2/ Nl d 2 Emhd 5 &
DD, ANV FDOYEE FROZA IV TRORMAFH 2T 2 LN TETW, ETIVOMRICKS &, EikE
PM2. 55U BRI RN DFEAE LT T2 8o )V O Sl & FRE ISR, Ty 7 i 2@ 0 . ks 5)E
LW, iz, BEBENT—2 AIRSICE % CO N T LIEES MODIS IC K% AOD & [AEIFRIC, IER&EN S NY 7 Hh
SILHARICHIE T N DR FOERE S Nz, JURE 40 ELUED A A< ABED T 2 v > 3 > (GFEDV3.1)Z ¥ 1ic L7z
JERERZITV, REHERER L DPEEAED S VN 7RI DR 5% BEiE 7z, 2003495 ADAH J?iﬁzﬁfﬁwh“%ﬁ%
&, FIFA T 64%, B EFRIEDORITT 45%E HHE N, JLHATZ Th < AFHEEMSOIE HARD KAKEREAN D2 TR
TNtz N THEMISGITFELAZENARE L, HENDEENI EAERSNEWVIEEZ 0D, KRR SED B -
eI, JEREARIC B THEREEEEEZ B 2 513 & O 82 MIE T T EARBE N,

F—7—FR: PM2.5,Z7 00 V)b, IS, >NV 7, BEEE R
Keywords: PM2.5, aerosol, forest fires, Siberia, transboundary pollution
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%ﬁ%@zm% AV UE LT CO. CO2 CHADBIMI &b ZnkE T IVIc X Sk
IR

Observations of O3, CO, CO2 and CH4 concentrations at Happo and estimations of th
source by chemical transport model

RA FE7- 1 AR R L SRR R L e e it —4K 2
OKAMOTO, Sachikd* ; TANIMOTO, Hiroshi' ; NARA, Hideki' ; IKEDA, Kohei' ; YAMAJI, Kazuyo?

U ENT BRI, 2 A K
I'National Institute for Environmental Studiedobe University

W7 VTBENT=2Y 7 %y hU—7%2 EANET (Acid Deposition Monitoring Network in East AsiaD U & D TH
3. EWEAERNOERJ7EEEEWNREF (36.7N, 137.8E, 1840 m asl Tl. 1998 DEIHIFMELIE., HRICK
XAV (03) EEEOEMBIMERAHEENTWS (Tanimoto, 2009, ZDJEK E LT, 2MAEHEERZRT S
HED S OBEBIERNPEZ 5NZD, ETIIVEHETRPEOEFELG TZOXNEHIHTESEDD, 5O PEDIFKRRE LT
FHITERWVIRINICH S (Tanimoto etal., 2008 iz, V—ALt T Z—fHiN 53, Os EEDEEE ANV M k>
TS L ENBROFESRPEIL ZAFEEAV R I N TS (Wild etal., 2003, T 5 DORIEDIHDI=HIIEE
SR 5BNNERPBRETH S0, 20134 7 AH 5 FHEK U5 AR MERIERTIC IV T 03, CO, CO,. CH, Diifi
Bz Es Uiz,

WEOBIHFER L [T % &, O3 13 20074 F THEIEMD R S NIzhS, ZOBBIRMED U, BHIEIE 19904F e
AR DOJE E T Uiz, £72. COIE 19904 RIC LN TR L | RS HZRITIZHT 50 ppbfE iz R Lz, 20134
7 A5 20144 8 H & TOMRNCEBW T, 244180 O3 DA XY "WERTEze TNHEDA RNV b ORLFZHEE
T 5. TNTFhoOAXRY MElIcHEREE (ACOIACO, & ACHJACO,) ZEHEL. 41X M1 (REAS; Kurokawa
etal., 2013 NSRRI NSHE B ZB Aoz, HEEUNDIFEALEDA XY R T, ACOIACO, DfEIFEFEA T
V7 THBT ERR UM, ACHJYACO, DfEIFHARPEHERIATH S T & Z2/RmL, ZDOHHEEAVR TS 4T L
E—HTEHDIFTE A > Telcd, TOFER T TORFEHEEIFH LN Do T,

Z T T, A BMHEE AT TV CMAQ vA.7.17% W TaEOHEE Z BT /x> Tz, T T TIEASRSOFEIC I3 fEE
SEETIVWRF v3.3. 72 W, ARG IE 80 km, $hE /S 378 TH %, ETIVTIE, COOEFNIL S HHEI N
TWize —7. O3 DEFEFIEHNE D L EWEERLIZEDOD, HEINANY MIDOW TR I SHERIN Wz, FE
Tld. EFIVCE B O3 HhnA RN FEOBREHEE IS DV THINT %,

F—TU—R: AV, —URE, A X, DR
Keywords: ozone, carbon monoxide, methane, carbon dioxide

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

AAS21-14 £45:201B FFRE:5 H 28 H 11:15-11:30

AN TICEBT BMAERE L 2T —0y F T — 5 2 T X 2 2O B IZSE) i
Long-term variations of atmospheric methane concentration over Siberia derived fromr

aircraft and tower measurements

TOEJ I ks b TR 0N L O REEZ L ) R 2 Arshinov MikhaiP ; Davydov Denis$ ;

Fofonov AlexandroV ; Krasnov Oleg ; Patra Prabit; 115 8 AER 4

SASAKAWA, Motoki* ; MACHIDA, Toshinobu ; ITO, Akihiko! ; TSUDA, Noritsugd ; ARSHINOV, Mikhail® ;
DAVYDOV, Denis? ; FOFONOV, Alexandro¥ ; KRASNOV, Oleg ; PATRA, Prabit ; ISHIJIMA, Kentard

UIRSTATEOE NENTERESWIZET, 2 — MR EE AR « NBERES Y 4 — 2 L, 3 a o 7 REY 717 I —REOCHAISE, 4 1
SEATBOE NS HA FEREAS

I'National Institute for Environmental Studi€Global Environmental ForuniV.E. Zuev Institute of Atmospheric Optics, Rus-
sian Academy of Science$]Japan Agency for Marine-Earth Science and Technology

Methane measurements over Siberia are crucial for estimating globak@lissions since Siberia is estimated to contain
over 100 million ha of wetlands. We have been acquiring long-term records of atmosphario@tentration in Siberia at 3
sites (Surgut, Novosibirsk, Yakutsk) using aircraft since 1993 and at a tower network since 2004 (JR-STATION: Japan-Russiz
Siberian Tall Tower Inland Observation Network, Sasakatal., 2010, 2012). Observed GHtoncentrations at the tower sites
in West Siberia showed much higher than those observed at coastal background sites operated by NOAA in northern high la
itudinal zone. They also exhibited clear seasonal cycle with double maxima in winter and summer. However increasing trenc
observed in background sites did not appear in tower data due to high variability in concentration during summer and winter
On the other hand, aircraft data did not have clear seasonal cycle but showed obvious increasing trend. Global stagnation in ri:
of CH, concentration around 2000-2006 was observed in aircraft data over taiga sites (Novosibirsk, Yakutsk) but not clear ovel
wetland site (Surgut). In Surgut, vertical difference of Ot¢ncentration in recent years between 1 km and 5.5 km altitude data
decreased less than 2/3 of that in early 1990’s. This weakening vertical gradient appeared in other altitude data (0.5-4 km) &
well. Simulation results with a chemistry-transport model (ACTM; Patral., 2009) suggested that transport influence on this
trend could be small. A regional emission tagged tracer simulation with the ACTM (Umeaiaa¥a2014) indicated that the
CH, emissions from West Siberia and Europe could produce most extent of the vertical gradient. This finding thus suggeste
that the sum of dominant emissions decreased in these 20 years.

References

Patraet al., J. Meteorol. Soc. Jpr8;/(4), 635-663, 2009.

Sasakawat al., Tellus,62B, 403-416, 2010.

Sasakaweat al., Tellus,64B, 17514, doi:10.3402/tellusb.v64i0.17514, 2012.
Umezaweet al, Tellus,66B, 23837, 2014.

F—T—=F:IRNYT, AR, 2T =3y bT—7, iz @il
Keywords: Siberia, methane, tower network, aircraft observation
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HF R« F ¥ —F INCHIT RGP AR R L Z DA - IKEFNAKEEDZZH)
Variations of atmospheric methane concentration and its carbon and hydrogen isotopi

ratios at Churchill, Canada

R X 1 A EE) L MEE 36 2 ; Doug Worthy? ; B JET 1 i s !
FUJITA, Ryd™ ; MORIMOTO, Shinjit ; UMEZAWA, Taku? ; DOUG, Worthy? ; AOKI, Shuiji' ;
NAKAZAWA, Takakiyo!

LR ER AR A A SRR SRR A B B 2E 2 > 2 —, 2 ENTEREEWIZET, 3 1 ) X BRI oem
LCenter for Atmospheric and Oceanic Studies, Graduate School of Science, Tohoku Uni#seitypal Institute for Environ-
mental Studies}Environment Canada

TR BICRNTEESIREMELIATH B A XY (CHyY) OZEHRAZHSMTT B12dId. ZORHFICE S
BIEMFFORE « IKEFENIALL (513CH,. 6D-CHy) DA ERESEBINNEI TH S, 1% - Fv—F )b (58.44'N,
93.50W) HMMIET A\ FY U EHiE, R T FHICILRAET TH O (Glooschenko et al., 1994 1LFERE &R
WIC B % CHy O FEILBHFEDO—DTH B L EZ LN TWVEH., TNFE THRIIN 613CH,. 6D-CH, Bl TN T
Wikhhotz, R, 20074 4 A5 AT FEEEAMENE KR T, HF 5 « Fr—F )BT 3HIC 2 EORKENK
SEREVZFHE L. CHy I, §13CH,. 6D-CHy ORFRFIBIIIZIKE L T 5. ARIFZETIX. THE TIE SN T —
RERHT L. Fv —FIVICET B CH, IR OZH)H K 200 5 i L,

F ¥ —F IV TEPIE NIz CH, BER. RENAENI Yy v T —27 (]2 1F NOAA/ESRL/IGMD) THEHIETN TV &
S, B2 B Uz 200745 LRSI RRAE M AR i 2R U Tz, bRt o Ny 7 2757 o R KA 2B L TV d 28—
JWINVEEE « ——A )V A (78.55N, 11.56'B LB L T, F¥—F )LD CH IBEXEMEZB LU TEICEHEETH D,
S13CHy. 0D-CHy (X ERTZE U TIRUVMER R LTz, CHy B & §13CH, 13 3LICBHl R ZHAH 2R L. MAXEIZZFNZEN
1-2H & 5 HIZ, WuMED 6-7 HE 10 HICBIHIE N7z, 6D-CHy 1. REHMRIEAS &, FIHICHEK L 55 B/ &~
L7z ZNFTNOFHEFHONMAHIE, ——FINWVAVCBIZ2FHEHIDELALS 1 ¥ HIZERL, EflcFv—F
VEBADTEHIA S CHy BT N T WS T AR E Nz, FElZE U CREHOAHRAN R SIS CHy DBl Nz,
[FIRFCEINE N7z 613CH,. 6D-CHy & Bb B T 21775 o T fS 3R, EHIC SIS, LIS 3 bR R D R 2%
DRENWT EDHHS I RS T,

F—T—F: AR, RE « IKERINAALL, /N B B, {5t
Keywords: methane, carbon and hydrogen isotopic ratios, Hudson Bay Lowland, wetlands
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FTIR Tl E NizD IFIcBIF % X XV OFEZAL
Temporal variation of methane profile observed with FTIR at Tsukuba

R S 15 oS e 2 R 55 8
MURATA, Isao'* ; NAKAJIMA, Hideaki? ; MORINO, Isamd

VIRIERZAIEEBEEIGRIAITERL, 2 NI RRERIZEEN « 4/ RN—2 3 VR RHR, 3 BN BRI
!Graduate School of Environmental Studies, Tohoku UniverdiBguncil for Science, Technology and Innovation, Cabinet
Office, Government of JapatiNational Institute for Environmental Studies

HALR & ENT RIS Cld. ENZ BBV A O @ 3 ffee 7 — V) TR EET (FTIR) ZFHWT, D<K
ICEBEWT 1998 12 HX b AV V213 U &3 5 Ky ot FERIZ > T3,

SIEERET S CHy 1E COy IR SIRERREGATH S D, RERTHZ/KMH, F&. (AR, B0 ZnZFhnn s
DHEHGRZFDOEFCEH L TEAHEMREZ <, HRIHEDOREDHEINENEIC K > TRELLFHTIHEEE Ko
TV, HIEHE ORI £ Tld 20 HALZ L0 2000ERIC A>T LIRS L (EFE > TWehS, IEEFCRInE
MARLNFEHEN TV S,

L OBINEKIGZ YR E 35 -0 RKHICESNE A, EU SN E 0.0035 cnt! &9 EREUMRAEIC X © &
DEHMWNA[RETH %, @EMERICEAY v —XEEHWIEART MV T v T4 > 7 Ta 75 L SFIT2=FH LT
W5, CHy OFNTTIE 3 p mAHED 3 DDIRINT (2613.7 - 2615.4 cm!, 2835.5 - 2835.8 cm!, 2921.0 - 2921.6 cm')
FERIFHIC T v T 0 V7 LTS,

fiftht Uiz 20014E0 5 2014 FEF TOHTYS CH, h o L8R A B . HRAZHOFHEHE kD H 5 M, FELL
IZDWTIE 20014E0 S 20064 X TLIIFIF—EMZ R L T eE DA, 2007405 20084EICHIT THEINL., Z D%
U 20094EM 5 20144EICT THFIE—EEZER Lz, CHy B EISHRBIC AT %72, T Lea Tl amRE R
HOZLE) EHHBENHRT W EE 2 BBIFO T 4 VT BIIMED B HRE S a2 AT A Iz, TH5ICIE 20074
MIRICERGREZ LIRS NT, SHREOEDEHDZEIC L HEDTIFHRNWT ENWnh o T, —J5, BHUTZEE
7317 2004 20054 & 2012 20134FE & TLHERL THZ L, L DFERDIES5DEIIRKEVE DD SMNIC 2012 2013
EOSHRBEORENEL . REE TR FE v Ebbah>z, T T T, 0-10kmDFiFE < L & 10-20kmdD R
KB A S LR THDB E, 2007FEZHATHEINUZDIRE A S LTH S Ehaho iz,

T e 7Y TR REARGUR, A 2
Keywords: FTIR, Greenhouse Gas, Methane
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AV RIKAMEIC BT 24 —T VS AL —HP'— A Z VFHT KX 2 K& A Z 8l
Atmospheric methane measurement by open-path laser methane instrument at paddy fie

in India

FARLE A S L EE LR I S SH B2 201 BETFS TN RS

SR AR B WO 4 ITH o 4 &R LA L ° ; Dhaka Surendlﬁa; Singh Jagmohéh

HIDEMORI, Takehird* ; MATSUMI Yutaka1 NAKAYAMA Tomoki ! ; SASAGO, Hiroshi ; KAWASAKI, Masahiro' ;
IMASU, Ryoichi? ; ADACHI, Minaco® ; TAKEUCHI, Watari ; TERAO, Yukio* ; NOMURA, Shohet ;

MACHIDA, Toshinobu' ; TAKAHASHI, Kensh?® ; DHAKA, Surendré ; SINGH, Jagmohéh

' EARSAR I HERERBERIFFEAIT, 2 BOUR ARG R ZET, 2 SR SAAE FERAN ISR, * BRI, 5 Ui R4
TR, ¢ 7V — K

!Solar-Terrestrial Environment Laboratory, Nagoya Universitmosphere and Ocean Research Institute, The University of
Tokyo, 3The University of Tokyo, Institute of Industrial Sciend®ational Institute for Environmental StudiéResearch Insti-
tute for Sustainable Humanosphere, Kyoto Univer§Rajdhani College, Univ. of Delhi

A2 NI TBERBICK SRENRAATH O, SKGEE Zikind 5 L CIREZTHSRERF 5T 2 MRz 155
CEREETHD, AXUHAIFHERD S CHIBZEDRHZT 2 1S IO ZF D EMERERZHET 211X, #HE
BUANC & 2 2B OBIIDS AR R TH B, ZTDT=DITIFH FBIIZR Y v T — 27 L DR EETH S H. BLROBIH
FORTE T ERZVZ RV, LITENSHM T Y THOE7 V7T, BEFICA X VEENEIL, FECXD
FETEARZDFENKENT EHEEBINCK O RBEIN TN S, —/ T/KHEHIGE R & 0smbE T ik E il
YA MDD EnD, BT —Z2OREECENIRKENCT L ERBENT NS, T2 TAMETE., EgthTtr 52
YT T EGHALTY T TRLND T — R T E % K 5 ImdlillE > A7 LR Uiz, £z, Bi¥E
L7257 A > ROk 3% iE Um0z Hi5 Uiz,

HEEEE & LT, HAMHZEEHET V) VRS D BT LTz LaserMethaneRe W 7z, ARHESIE A A1)V % v
BN —T IS ADEARI L ——7 \7‘57’3‘21@&%{(360 a8 b - KIHEE ST - Bk - iEECTEN T EMHRIRET
BB, WEERADEZEHBNE T & THRIKE « @l - BIRNICA X VBEZIRETE 5, L—Y =i gk
AR U 7o SR TS U 7o i 72 25 I e E N7 aR TR S 2 728, DE RS I AT AR ER 0 B S £ TD
EHEEETH D, TOMWERL LICENNE - T—xaH— -V E—FaY l\ O—)Liz EDOTNA R EHAEDE, B
AT HEERI Iz DY AT LR LTz

AEEEZ O, A2 ROKHERAAD SRAET 2 A X OFHEHZEHNT 2 e Z2zHEE L, AR« 7U =540
EA (Sonepat, Haryanhl) T 20144 X D ilBRBIN7ZT1T> TV b, T T, AHEDIENICENIRENNC XS T A
YT U TEITONT VS, BIRTR. 792V IVOEEAREBEOME DL SEEEP L, REFEDT—
ZREE DN FICEEHT VWS, S5, HEBAEZE LT C e TcHY - FEHZH AN L% « B x & & g
Wit 2P TH B, AREEKTIE, AEEOMEL L EICHEE TORNERICOWTHET S T ETH 5,

F—T—R: AR, A =T SA ==, KM, A > R
Keywords: methane, open-path laser spectroscopy, paddy field, India
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WA I3 5 APOD - L RZ{LRDF 4 258 & PDOD IR
Relationship between interannual variation in the changing rate of APO trend at Cape

Ochi-ishi and PDO

IS BRERE Do b AsR L WTH ol L SFR AR
TOHJIMA, Yasunor}* : MUKAI, HI'[OShI : MACHIDA, Toshinobd ; TERAQO, Yukio

L E N7 ERIENISE AT
INational Institute for Environmental Studies

Since atmospheric potential oxygen (APO=Q.1xCQG;) mainly reflects the air-sea gas exchange p&6d CQ by definition,
the spatio-temporal variations in APO are expected to constrain the ocean biogeochemical process and dynamics. Here v
examine the relationship between temporal variations in APO trend observed at Cape Ochi-ishi (CON; 482%E) and
the Pacific Decadal Oscillation (PDO) index to investigate the causes for the inter-annual variations in the APO trend. The
PDO is a long-term Pacific climate variability, having two extreme phases which is classified by basin-scale patterns of the se:
surface temperature (SST) anomaly. When the SST anomalies are cool in the northern North Pacific and warm in the tropice
Pacific, the PDO index has positive value. And the opposite pattern of the SST anomalies correspond to the negative PD(
index. The cool SST enhances the ocean vertical ventilation which brings deeper waters with deptetéeGurface, causing
the G ingassing. The cool SST also enhances the ingassing flux by increasing gas solubility. To the contrary, the enhance
ocean vertical ventilation brings the subsurface nutrients to the surface, enhancing dlaég&ssing through the increase in
the ocean primary production. Thus, the correlation analysis between the changing rate of the APO trend (dAPO/dt) at CO
and the PDO index would allow us to investigate how the SST anomaly in the northern North Pacific affect the air-sea gas
exchanges. Unfortunately, there is no significant correlation between dAPO/dt and the POD index. However, when dAPO/d
and the PDO index are decomposed into the middle{fx®.6 cycle/yr) and low 0.3 cycle/yr) frequency domains by using
a digital filtering technique, the scatter plots of the middle-term and long-term variations show significant negative and positive
correlations, respectively. These results might suggest that the ventilation/thermal effect is dominant for the middle-term SST
variation while the biotic effect exceeds it for the long-term SST variation.

F—T— F: APO, RXUEAHRIRLE, PDO, K5 MILERARIRIE, KA(—giT 7 A 554
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Variations in the atmospheric Ar/N2 and APO observed at Tsukuba, Ochi-Ishi, Hateruma

and Minamitorishima, Japan
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3Meteorological Research Institute (MRf)Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Atmospheric Ar/N ratio is a unique tracer of spatiotemporally-integrated air-sea heat fluxes, and expected to be a new tool to
validate changes in the global ocean heat content (e.g. Keeling et al. 2004; Cassar et al., 2008). J hatidrifNalso useful
to estimate thermal and biological components of Atmospheric Potential Oxygen (ARO+:.IXCG;) separately, so that it
will contribute to better understanding of the oceanic carbon cycle. Therefore, we have developed a high-precision measureme
system of the atmospheric ArjNatio and APO (Ishidoya and Murayama, 2014), which is applicable both for continuous obser-
vations and analyses of discrete flask air samples, and started systematic observations of;thed®ARO at Tsukuba (36N,
140E) and Hateruma Island (24N, 124E), Japan since 2012 and at Cape Ochi-Ishi (43N, 146E) and Minamitorishima Island (24N
154E), Japan since 2013. Clear seasonal cycles of the Aatid were observed at all the sites, and the peak-to-peak amplitudes
of the seasonal cycles were in the range of 15 - 50 per meg. The observed amplitudes were found to be significantly larger the
those calculated using atmospheric transport models and the seasonal airfae@$climatology (TransCom fluxes; Garcia
and Keeling et al., 2001) with a scaling factor to convert changes in the atmosphanbentration to those in the Ar{Natio
(Blaine, 2005). We will also present preliminary estimations of the thermal and the biological APO at our sites by using the
observed seasonal ArfNind APO cycles.
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Seasonal variations of nitrogen and ‘oxygen isotopic signature of atmospheric nitrate i
coastal Antarctica
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Nitrate (NO; ) is the end-product of oxidation of nitrogen oxides (NENO+NG,) in the atmosphere and one of the major
ions preserved in Antarctic snow and ice. Therefore, there has been great interest in using concentration and isotopic signatu
of nitrate in ice cores to reconstruct past atmospherigiNOurces and their oxidation processes to nitrate. For interpretation of
nitrate records in Antarctic ice cores, it is necessary to know the long-term changes of concentration and isotopic composition
(**N/™N, 170/'60 and'®0/'60) of nitrate in the atmosphere which deposits on the surface snow. In this study, we present
seasonal variation of nitrogen and triple oxygen isotopic composition of nitrate collected at French Antarctic Station Dumont
d’Urville (66°40’'S, 14001'E) throughout the year 2011. The significant increase of nitrate concentration during spring and
summer period was observed alitN were depleted in the nitrates, indicating that there was the substantialibjgt to the
atmosphere by photolysis of nitrate in the surface snow. In addition, relatively’lovexcess in summer period suggests that
NOy oxidation to nitrate by OH radicals was increased. On the other hand,'h@excess with low concentration in fall
and winter period suggests that OH oxidation pathway was depleted and other oxidation pathways relateereodominant.
Additionally, the small nitrate increase in winter period might be attributed to the transport of stratospheric nitrate to troposphere
due to the formation of polar stratospheric clouds. In the presentation, we will discuss the long-term change of the season:
trends and compare the result with that of 2001 year-round isotopic analysis using nitrate aerosols at the same station.

F—7— R: FEMlt, =7 0V, WSEE, Z2E IR HT
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Determination on the triple oxygen isotopic composition of atmospheric nitrous acid
(HONO)
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KEHO A ZIRFHEE (HONO) (&, HHRONDRISICE D, OH IV EERT %, OH IV VI KRG DT
WERLHITH O . HTHERA (A2 URRIKZERD) OR&GHFMERDIZD, VU7 IVT e REOHFHRIPHET
7 Y )V DS RIS & B S9 2 EEEAMEK D TH %, HONO DFERICIE, SFFAEFE, SO MERHH ] &k
SHOERZEYMH SO T RER OEMUEI NS, UL L, KAOFEFRNMEET % nlfettZ 38 T, HONO
DFRFEJRICET 2RI ZLVODERIRTH %,

Z T CARMZETIE. HONO O =FEEFNMARE (A 1TOfE) ZfEICH WS Z & T, MEEHH dikdo HONO & T
KARR] B3RO HONO L DR EERT ST &2 HINE LT, HONODA O EEEEDRFEEIT> 12, [ AR
HRDEDIF. ZFDEFGEFRIC O3 5T 57z, L E N2 HONO DA 7Ol 57k O3 (A 170 = +30=% 10 %o
) ICVEd 2 KREREZF D e PRENS, —7. TEEE] dskOE DI, H,0® O, Zidi e Lz —ofb2EK
ISR U TERENS 2. A "OMER 0% EEZS5NS, HitoT. K&KHDHONODA "Ofl%EERT % & T,
2 HONOIC D2 T HRAEK] HROFERZHAMEL A2 ENTEZ LEZSNS,

HONO DA 7O fiiE, K&HD HONO ZiREEA ) I LEIRT 4 VA —ICHE L ETNO,~ & LTHIHL, Zhi
NoO® O ICEHL TER LTz, UL, TOHETIIHEMRENEL DL, 7002 —FETNO,~ & Hy,O L DT
FEEAZHHEA, A O MM R ZA[REMED D B, Z T TAWIZE TlE. HONO FHEESLMOMG 217 9 Tz OHEHHET
7 20144 12 A 15 H ~26 HOMARNC . ALIRTNIC & % JbimE T S e R O BRETR A9t o 2 — D2 ECfro 72,
HONO O H, 1 H, 2 H, 3 H, 4 H, 138/, 238 & £ X TEMlIZITV., RN EZ5ICDONA TOfHE
IMEL SRR LTz, FEMRMDEED S 3 HE TOREIODNTIE 10 Limin, 4 H ~2 FEOFEHT DV TIE
4 Lmin OB TG Uz, M U772 NOy~ 37 IMbKEEKISEET NoOICEH L, ESICBNRICK > T 0y ITE
L7z BT, BEOWMEHIEALTA "OEEER L, £z, 7402 —ED NOy™ O—EHHE O3 KIS L T NO;s~
ICEB T LICE ST NOy,™ DEINENFIRZC EHNEZSNS T EHE, NOy,~™ & NOs~ DEEIFAA > I7axbTo
THETERL., 7402 — D NOy,~ OEIER (NOy~ & NO;~ DIEEDORNCHT S NO,~ IEEDIR) Z 2 L7z,

T 2 )V Z— ED NOy,~ OEIRIE, 4 LImin THKE | L7256 789 S TH 0 . [6] U5 CHifE U 7= Thigs
OFER (769 L1E, Kl fth, 2012 L[RIFETH -7z, THUTH L. FHED 10 L/min THH | L7285E1E. NOy— [HIIRA
ST 5% ETH oz, TDT END, iz EF2 T &K > T NOy~ M 05 EMIGT BHFHAE L 72D, NOs~
DEREZBIZBTENTELT b oz,

KZHD HONO DA 70 {ilild. HEHMMAEL KB ICDONTOoIEDWTWEHIER SN A>T &b, Dk
& d 2 HEMREE TOMENR T, fiERDT 2 )V Z—EDNO,~ £ HyO L DR TIEEAHUXIZ LA LT > T
TN DR TE Tz, BN %8 T HONO DA "0 lEZ+6~9%fLjE ThH T &h b, XFOHHETE TR
AR HSRO HONO DM EZE LD B EWbh 5Tz, TZRAER] RO HONO DA Y70 fié UTEKNTH % +35%0
EIGES % & SEOBHHRIC I 2 K5HO HONO O T KA Hkoz5Ri3Dm £ 2000 | REEE 5
Nniz,

F—"7— F: HONO, 4 ZIRfifiis, —MEARNARIRR, FEAIR, 478, FLIR
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Determination of partitioning of alpha-pinene ozonolysis products between gaseous an
aerosol phases
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HRIEARILEY) (VOC) DYRELAISTAERT 2 AT 1Y)l (SOA) &, ANDEEHEDIFS E N5t
KGRI DZALIC & > THIHA 7 —)U T OKPEEREDIERDOAXURIC L B2 RIET T EMRREINT VD, TNEDHE
72 SINICEHI L T <Iid. SOA DAERGEFEN LA O BRENAELTH O . BAKINICIE VOC DRI LIEFE THERL
I 2R ERIEEY) (SVOO) DOFRFE. ZD SVOCD A AM « KirHH77 i, SOAHI DR ) DR K ORI T D%E
H, BEQHMANRBETH D, WRIE, LA F ANEERDEZITOT, A A ERF D RISE R Z [/ CFET
HES 5T &T. SOAL DM Z HiE LTcif7t 217> T a, KHc, mitHZR CFETHES 2 2 & T, HIE
JEDHMEZA D C LIx L ¥ T F IV S AT AM « iR ZRETE B MR D %, AWFETIE, 2T 1k
A F ACER DR 2 GV T, VOC ORISR T ORISR 2 77 A ERIFHHOMHIT, [\RFIC Y 7))V &
A LTHEL T, RISHERRID AT A — K77 B K O AT ARH EREFHH T OIRFRZEL DD 5. ROSA R D 7T A — ki
D - IS 2B R 21T o Tee ARG TR, o —ERX VDXV VBILKIGHR TORRICOWTHE T 2, A
Wgeid, BRETEERBIIFRAHEES (5-1408 OSHROE LiTbNIi,

F—T— R AT T OV, HA KT, (LA A A RWE, BT RBIRSE RN o —E3, 4y
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Impact of oxidation processes on optical properties of isoprene SOAs
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Isoprene is the most abundant volatile organic compounds (VOCs) emitted from biosphere and is known as one of the pre
cursors of secondary organic aerosols (SOAS) in the atmosphere. The formation yield of the isoprene-SOAs is considered to t
enhanced in the presence of acidic seed particles such as sulfuric acid. Recently, it has been suggested that some organic aero:
which is called “brown carbon” , can absorb solar radiation, especially at the ultraviolet (UV) and shorter visible wavelengths and
contribute to the radiation balance and photochemical reactions in the atmosphere. However, no experimental study on comple
refractive index (RI) of the SOAs generated from the isoprene has been reported. In this work, wavelength dependence of th
complex RI values of the SOAs generated in the oxidation of isoprene with Ok, &@d Q in the presence or absence of SO
have been examined.

The SOAs were generated in a 6 Meflon coated stainless steel photochemical smog chamber. In the OH oxidation exper-
iments, the reaction mixture of isoprene and NO in the presence or absence (fusfOric acid precursor) was continuously
irradiated by UV light after the addition of a small amount of methyl nitrite as a source of OH radicals. In the ozonolysis
experiments, isoprene was reacted withi@the presence or absence of CO (OH scavenger) and 8Qhe NG; oxidation
experiments, ozone was added to the mixture of isoprene anditBe presence of SO The optical properties of the SOAs
were measured by two photoacoustic spectrometers (PASS-3 and PAX, absorption and scattering at 375, 405, 532, 781 nm) an
custom-built cavity ring-down spectrometer (CRDS, extinction at 532 nm). Chemical properties of aerosols were also measure
by an Aerodyne aerosol mass spectrometer (ToF-AMS). The size distributions of SOAs were measured by a scanning mobilit
particle sizer (SMPS).

Absorption, scattering, and extinction efficiencies of SOAs are calculated by dividing the absorption, scattering, and extinction
coefficients by total mobility cross sections measured with the SMPS. The RI of the SOAs is determined by comparing the size
parameter dependence of extinction, scattering, and absorption efficiencies with Mie theory. The significant imaginary part val
ues of Rl at 405 and 532 nm are obtained for the SOAs generated in the OH oxidation of isoprene in the presencetofeSO
the imaginary part values are negligible for the SOAs generated in the ozonolysis (in the presence of OH scavengey) and NC
oxidation of isoprene. In the presentation, relationship with chemical properties and the atmospheric implications of the resuilt:
will also be discussed.

F—T—R:AVT LY, “REEZT OV, T OV VR, BEEITE, 7o v =RV
Keywords: Isoprene, Secondary organic aerosol, Aerosol optical properties, Complex refractive index, Brown carbon
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Effects of relative humidity on tetrol formation from isoprene/NO photo-oxidation
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AVTVLUDEDREKI T O NVDR < —h—TdH 5 2-AF)V7 ha—)uik, 1V 7L VINOx M LKIGICH
U % A G = 2 7 )LV O WK iR (Sato, 2008; Szmigielskt al., 2010; Jacobst al., 2014)E 72137V 'L > TRF >
VA — VORI LS (Jacobset al, 20140 K> THERT %, AMFETIE, 1Y T L VINO N LIS 5 D 2-A
FIUT Fa—) VRIS 2008, BB X CEREOMRICOVWTHN, 6m* D7 702\ JHEXT 6m DA
TYVLVAF ¥ UN—ZHNT, ZNENINES X GRS OEE 217> Too ISR (RH ~ 80%) TD 2-AF LT b
O — ) VAR HRREE ST A DIFEE R TE T Y EZT OIFEE FTHEMM Uz, SIS, 822 (RH <1%) TD 2-AF )b
T ha—)VERRIE, TEEE T ADIFE FTHE O BEMU AWM E Nz, BT OV VBRSNS 58 2-XF )V
T b —IVIEEDOHIE. AHFFEOR R RSO R T 0.21~18 W% TH > 1z L7 1V IVIREO/KIARR M 5 D 2-XF )L T
=)V ERIC DWW T ANz T A, RO TIC K > TERMEEI NS T EhVrh oz, AFEOFRIZ, 1
VT L VINO RN 5D 2-XAF)LT s a—)VERRICIE, IKOFENEEZEREHE O L ERLTWVS, k-
THEBRMEES Nz e S, TATIVONIKDIREDERER 2-AF)VT Fa—IVOERREKEEZ 5N 5,

AWZEE HAZAHR LS ORI E M4 (No. 25340021, FY2013 2015)ic K> T EE Nz, HAZax v 7S
THEINE 2R L TR E o 7e RO R BB I EH OB 2R L £ T,

SE K. Sato, K. (2008)Atmos. Environ.42, 6851~ 6861. Szmigielski, Ret al. (2010) Atmos. Res.98, 183~ 189.
Jacobs, M. let al. (2014)Atmos. Chem. Physl4, 8933~ 8946.

F—U— N YRR EEY), AR 1)L, G, KISHAEES, BT v 23—

Keywords: biogenic volatile organic compound, secondary organic aerosol, organic nitrate, aqueous-phase reaction, envirol
mental chamber
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Continuous observations of atmospheric HCHO by MAX-DOAS at Yokosuka, Japan:
Verification and correlation with ozone
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FHAEA Y &, CO2, AR NNCRE, TFv 7 h—REEREDORBILIEN S 2 L SNZEETLKATH S, T
WHEZIIC K D KA TR I NS D, HiERYIE Th 2 HRIEEEEY) (VOC) DIFFE R R IFFIC T % A HE
MHEPKEL ., EENERIZ 7 TRV, T072D, VOCDBBLICK DAY v ERIRHICERT 2 HRIVLTIVTE R
DEZ TR TR TE UL, VOCHRERDA Y VAEBGHEDORIHICE T % EEZ b5, BTERHKE Vo Tz
VOC OEHEZFAEPD S B, AWFETi1E, #BiEOFHs & LT, BiZEE (35.32 N, 139.65 E) TD MAX-DOAS £ (8
BUNFEGEL O EEHA « 220 WINRHTE) IC KB RIVATIVT e RENCEIL T, 4R REEL. Y > & OXGE
TR M LIt R R,

TBTERFZEBAFERERE - BZEBEATIC B TR L TV 5 MAX-DOAS EHIID B RS NTZENAHARZ FILD S B,
336.5 - 359D ENE EEIC DWW THRIVL T IVT & ROEDRIENT 2175 Tz, FRHCE SNz 7 a Y )icd %1%
WAERAWT, HEOMAICIB % 20ER AT LBED SERE N S LR @S fxE Ulz, 20074 10 Ah 5
20134 12 H £ TOMRFHIRNC BN T, & 8-15K55. Eid 6-17HEDRKIDT— 2 Z151z, PRI 2km i 72381517
Bt v 2 — (BizEET™) 123503 % DNPH-HPLCHEEIC X B TRV LT VT v RIEERIEM (HIic—E) & MAX-DOAS
O FEOBEEZIKT % &, Bicld eIl =8I 5 M dENT, RIVLTIVTE RIGIEEHENS L
HENZEI1CED, BARZTTT « TR TRNOBMEEIC BT, HEEREICE LT MAX-DOAS 1 & D—2
JEIZEmWT &R LT E Tz, LM LAEDS, BEAETEMEDO—HEIE 73V A T, ZERNREERT - REN
B L TV A ITREEDERT S Nz,

MAX-DOAS Bl SEH ENFZFRIVLT VT ROSEA T LRED S B, 13KEOT—2%Z AR LTz &
A, WTNDOFICHBNTE, 7-9 HICHK, 12-3HICHvN L2 5 F AN RSN, BEOMKMEIE (1.4— 2.0) X 1016
molecules cm-DHIFH TH - 7z, BIATEE > Z—IC BT B AL O EA4 Y EE E OWIGEREZ#T LIz A, B
FADEFNCONWTIE—EHENEmD o 7zh, 4-5HICRONE A Y VIBEMARAICIZRIVLAT LT R LAKEET
Hotz, 6-8 HD 13-14KF5Tld, FIVLTIVT & ROEE 0-1kmDE 11 T LIBREIX, A VIR L L@ O IEAHRE
(R=0.67)2/R L., IBEOHAZHNIL —H Lz, chbDTeh b, EOHPICHENT, KT B2 22X
ERTBHRIVLTIVTE REBEIDSA TVWBE T A RBENS & L8, HFMOFHWRIVLTIVTE Rid, VYV
DZFDGERBDFHDTZDICH NS T N TE, AV VIREICHEENS EHEXEESE SR E L XT3 72DICBRT
HBTEHTREINT,

F—U— FORBDU L, HRIEAREEY), B A i e

Keywords: Tropospheric photochemistry, Volatile organic compounds, Urban atmosphere, Ozone precursors
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Evaporation of aerosol particles upon heating in a transmission electron microscope

JEAL YEH]
ADACHI, Kouiji '*

LSBT

IMeteorological Research Institute

Thermal property (e.g., evaporation temperature) of atmospheric aerosol particles is important to measure and classify the
species using, for example, an aerosol mass spectrometer, a thermos denuder, and thermal method for elemental carbon/org:
carbon (EC/OC). However, it is largely unknown about the thermal behavior of ambient aerosol particles especially organic
aerosol particles and their mixture with inorganic materials. Therefore, evaporation temperatures of ambient aerosol particle
with their compositions need to be determined.

This study uses a transmission electron microscope (TEM) and a heating holder, which can heat samples on TENIQ@fids
°C while observing their shapes. Thus, it is possible to observe particle evaporation process upon heating. The TEM chambe
is in vacuum ("0.00001Pa) and lacks of oxygen. Thus, particle volumes on TEM grids changes through evaporation/sublimatiol
at specific temperature. In general, an aerosol mass spectrometer us€st@@aporize aerosol particles, a thermos denuder
uses 200-300C to remove volatile materials, and an EC/OC measurement us€Ca@0distinguish OC and EC. Thus aerosol
thermal properties were analyzed by heating from room temperature t€ 600

This study mainly used ambient samples collected from biomass burning during Biomass Burn Observation Project (BBOP) ir
2013. These samples were collected at North America using an aircraft. The results indicated that organic materials in biomas
burning lost their volume while heating up to 600 but did not completely evaporate but remained residue, which is probably
due to charring of organic matters. Especially, spherical brown carbon organic particles occurring in biomass burning (tar balls
left their volume by 30% at 60CC. The results imply that tar balls are difficult to measure their properties when assuming they
are volatile materials even at 6Q0.

Acknowledgements: The author acknowledges the BBOP campaign team, especially L | Kleinman, A, J Sedlacek, and P F
Buseck, for their helps for the sampling and the analyses of BBOP samples.
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Speciation of sulfate in aerosols for the precise estimation of its global cooling effect
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Global cooling effect by aerosol is one of causes which influence earth’s climatic change (IPCC, 2013). In particular, sulfate
aerosols are known to cool the earth indirectly by forming cloud condensation nuclei (CCN) because of their high hygroscopicity.
However, the hygroscopicity can change depending on the sulfate species. For examplg2BaS@® sulfate having low
hygroscopicity. Therefore, determination of sulfate species in aerosols is necessary to interpret the degree of cooling effect b
sulfate aerosols in environment.

In this study, aerosol sampling was conducted in Higashi-Hiroshima (34.40 N, 123.71 E), Hiroshima, Japan. In addition, the
samples were collected using two methods as to particle size. One method collected non-size-fractionated aerosols for abou
year from September 2012 to September 2013. The other method collected size-fractionated aerosol in various periods such
winter when concentrations of anthropogenic aerosols were high (PA sample; collected from January 31 to February 1, 2013
spring (March 4 to 9, 2013), summer (July 22 to August 5, 2013), and fall (November 11 to 25, 2013). For these samples, majo
ion composition was measured by ion-chromatography, while chemical species of sulfur and calcium in the aerosol sample
were determined by X-ray absorption fine structure (XAFS) spectroscopy. Furthermore, to unravel the function of CCN by
sulfate aerosols in more detail, samples for single particle analysis were collected on May 31, 2014 during a dust event, whicl
was analyzed individually using scanning transmission X-ray microscopy (STXM).

Atmospheric concentration of each major ion in the atmosphere had seasonal variation. Sulfate,for) (8@centration
was larger in PA, in which concentration of ammonium ion ¢NHland nitrate ion (N@~) were also larger than those in other
seasons. Meanwhile, size distribution of aerosol is important to determine its origin, because it is widely recognized that aerosc
larger than Jum diameter is of natural origin. On the other hand, particles finer thanm Is of anthropogenic origin. In general,
concentrations of S~ and NH,™ were larger in finer particles. Therefore, it is strongly suggested that the aerosol sample
collected in this period was influenced by human activities. In spring, concentration of calcium far) {(@aeased particularly
in the coarse particles, which suggests that its origin was from natural source.

Subsequently, sulfate species in the aerosol samples was determined using XAFS, where it was found that concentratic
ratio of calcium sulfate (CaSERH,O) which has low hygroscopicity to total concentration of 30 in the aerosol sample
([CaSQ,-2H,0]1/[SO,2~ 1) was larger in spring than that in PA. The abundance of Ga@@ O in atmosphere cannot be ignored
because of its comparatively high [CaS2H,0]/[SO,2~], ratio, especially in spring. It was also found that indirect cooling
effect by sulfate will be small in spring due to the larger ratio of [Ca26,0]/[SO,2~];. To provide further details of the
effect by CCN function, Ca species of single particle samples in the dust period was determined using STXM. It was shown tha
there was CaSQ2H,0 at the surface of the particle, which is the site of the chemical reactions with other species in aerosols.
In addition, Ca(NQ).-4H,O, which was minor Ca species in the bulk analysis, was also detected in the particles. Individual
analysis of single particle is important to determine minor species in aerosol samples, which leads to better understanding ¢
chemical processes in the atmosphere.

In conclusion, it was suggested that the degree of indirect cooling effects of sulfate aerosol can change seasonally becau
concentrations of low hygroscopicity sulfate species in the atmosphere are variable.
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Interaction between oxalate aerosol and metal: stability and global cooling effect of
aerosol
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Photoreaction contributes to the formation and removal processes of oxalic acid that is a major component of organic aerosol
Oxalic acid is formed by photooxidation of high molecular weight organic aerosols via glyoxylic acid, and decomposed into
carbon dioxide. In addition, previous study showed that oxalic acid forms insoluble metal-oxalate complex, which suggestec
that global cooling effect of oxalic acid is lower than previous estimation because metal-oxalate complex does not work as clouc
condensation nuclei. Interaction between oxalic acid and metal might affect photoreactivity like hygroscopicity. In this study,
speciation of oxalic acid and measurement of reaction rate constant for photoreaction were conducted to evaluate the effect
metal for global cooling effect and photoreaction.

Size fractionated aerosol samples were collected at Higashi-Hiroshima in winter, spring, and summer. Speciation analysis «
oxalic acid was conducted by X-ray absorption fine structure (XAFS) spectroscopy for zinc (Zn), lead (Pb), and Calcium (Ca).
Photoreaction experiments were conducted by ultraviolet ray about oxalic acid and glyoxylic acid. Oxalic acid and glyoxylic
acid were measured by Total Organic Carbon (TOC) Analyzer and colorimeter using Schiff base, respectively.

As a result of speciation, Ca and Zn oxalate complexes were found in fine partides; (m), but Pb complex was hardly
found. The ratio of metal-oxalate complexes to total oxalic acid was about 30% to 50% about each sample. This result showe
that the cooling effect of oxalic acid might be smaller than previous estimation.

As aresult of photolysis experiments, half-life time of oxalic acid, Mg complex, and Zn complex is 19 minutes, 71minutes, and
172minutes, respectively. This result showed that photoreactivity of oxalic acid was decreased due to the decrease of quantu
yield by forming metal-oxalate complexes. In contrast, photoreactivity of glyoxylic acid was increased by coexisting with Zn.
Photoreaction of glyoxylic acid to oxalic acid is addition reaction of oxygen, which differs that of oxalic acid to carbon dioxide
by cutting carbon bond. It is thought that the reason why photoreactivity was improved is what Zn worked as catalyst.
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Major lon composition in aerosol: As an new indicator of chlorine deficiency
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A large part of sodium and chlorine in aerosol particles are derived from surface seawater as sodium chloride (sea-salt; NaCl
Sodium chloride in aerosol is altered to sodium nitrate (Ng\N&hd sulfate (NgSO,) by the reaction with nitric acid (HN§)
and sulfuric acid (HSQ,) in atmosphere, respectively. In these reactions, gaseous HCI is emitted from sea-salt particles to the
atmosphere, which is is called as chlorine deficiency. These are important chemical reactions to anthropogenic N, in the proce:
of transport from continent to open ocean, and §&B); as scavenging process in atmosphere (Akimoto, 2014). However, detail
processes of the chemical reaction and size-dependence of aerosol particles on this reaction are not clear. In order to clari
these reactions/processes in aerosol, we employed mass fractions (MF) parameter to size-fractionated aerosol particles obtai
from land/continent and ocean. Direct speciation of Na was also conducted by soft X-ray absorption fine structure (XAFS)
spectroscopy to intercompare the abundance ratio of Na species to those estimated by MF.

Size-fractionated aerosol particles on land were collected by a high volume cascade impactor at Higashi-Hiroshima from De
cember 2012 to March 2014. Marine total suspended particulate (TSP) and size-fractionated aerosol particles were collecte
in the R/V Hakuho-Maruresearch cruises of KH-12-4 (the North Pacific Ocean: from 23th August to 3rd October 2012) and
KH-13-4 Leg. 4 (the Bay of Bengal: from 31th July to 14th August 2013), respectively. Major ionic concentratiohs (Na
NH,*, KT, Mg?t, Ca&t, ClI—, NOs~ and SQ?") in aerosol samples were determined by an ion chromatography after appro-
priate pretreatment. MF parameters were calculated ag/¥qtal anion], (X: CI—, NOs~ and nssS¢¥~). Direct speciation of
Na in continental size-fractionated aerosol particles were conducted by XAFS spectroscopy on BL-10, SR-center, Ritsumeika
University.

MF[CI~]., was inversely correlated with both MF[NO]., and MF[nssS&~]., in continental coarse aerosol particles.

It can be said that the chlorine deficiency is explained by the reaction witirNd/or nssS¢&F~. The regression line for
MF[CI~].,-MF[nssSQ?%*~]., was -2.16. As for MF[CI].,-MF[NO3~].,, the regression line shows -1.03, and this regression

line satisfies the equation of y=1-x. Thus, HN@as large contribution as a reactant of NaCl in the urban atmosphere. Fur-
thermore, chemical reaction of NaCl with HN@nd H,SO, preferentially occur on the small aerosol particles because further
decrement of MF[Ct]., was found in smaller size of aerosols compared with that of large aerosol particles. The speciation
analysis with XAFS spectroscopy showed comparable results with that obtained from MF analysis using the high reacted aeros
samples from continent (MF[Cl., : MF[NO3~]., : MF[nssSQ?~]., =18:56:23). As for marine aerosol samples from the
North Pacific Ocean, dominant reactant of NaCl i&S,. On the other hand, the reaction of NaCl occurs with bothy N@nd

S0,2~ above the Bay of Bengal.

As a consequence, MF is very useful tools to find dominant reactant of NaCl and Na chemical species as a result of chlorin
deficiency in both continental and marine aerosol particles.
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