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OARIZETARKFEENRIJADAEIE 1970 FREBEFICHIBESN ., X2, BHRT
R BRXREFTICE O THRANEDON MR H#RNICATIREHLIZDRELFON
TW5, BREMRRAZRAICOI->TERE=2) I T 5O DO LBAFRAER-E5H
FmEIN., F-MM. MEH. [SEGEEBIMECEALBRRAT Sy R—LICKY REIShT-53L
KRG ERLEEMICREASN TE =, COSIBEBICIYHRNTLRILOBED T —4H
WESh, TNERKEEET VGETHNT H2LCEY. ARFEEICELS CO, DRIR~DE
BEELEMBELSVBFEICIOIRRDER LB EHE T H_EMNAIRELLG 0Tz, TBIC CO,
CH,.N,O DEKBIRE LY KRBT D=0, ENoDRLGALOBERALEDHO N, F=
CO, EIRISOVWTIIARHPERADESFERALERSN .. RAE - HRBEDAZRALEMFTMHIC
BEMFAEINTE = BEEVIRIJAOBRORJURLEDEHYZERET H1=OICHELT ) —
IVRTHRBISNIKRIT DS HTbENMICEESN TE

LAOLGAIEKAEL TAARBERAEDINZDEMFFMICIEIRELTEELHY ., F-KIE
EHITHSITIROEL® EFED CH, BIMDEHELE BETETVWEVWREN S LHHD
DNERKTHD, CNoDREEMRRTH-OICIE. REOHLELT BIEORMALE LUREE
BRGE ZRHS ORFEAZRIBICHI->TERLTUVKIENTAIR TH D, £, EfmHl
EEEBFEHLEZ CO, DEHRBTHMEAO, RS EEHN—TELBEMNRITRAEMEE
(GOSAT) [Z& > TH/ONDREDRET —2DBITICLRELHFNFE LIS, SHI2, HiEl
HBRZEICLTEHBROB/RESVEEETEERT I AOICE. FYSELGTATHEETE
TILORFEEENZREILERZ - BRBNEDSELATARTHS, FEOIUREILIZH
TOREMNRIABIROLEICEITIMRLSROEZLGHRFHRETH S,

(ELERR-BENDEZELIURBERIILFEDEE

AREZEREDKRIRFDILZRIEDHAEHET OARSFOREEA T, K AT L
~NDEBELTORREHEEL . BB ZOPTERLGME D TEL DIV 2 TV, TDH T,
BECELERREDAVFI—DTI—RICHTOIMEN ., H-LHREHELTERLIGOHTL
%, BFEFIZBRIERFEDIVSRTDHELT . SLDRAERDCBEITOVILORERTHD,
FERIDOBENDORBEED LB LB EOEYEERICKELEEERIFLTVLSATEEM
BH5. TV EREYLGEREDEEICEZEEREFT —AICEVNT ELOEAFIRZED
VOC PARITOVIDEELGRLERTHD CNoDSEHEEROMRASSERLETH
o

IGAC TIIMFRERTILFZZEHRIN . REBBERIICF LRI CYE RIS &Y FHE2EE
LTWS, KD KURE B CELEIRTRBELLDEELLEITE LTI mMEE—ARELTRS
MELNDBETHD

FEETOERITHBETHH. RKRYMED/KTE-nEHE (RRBA., BHRE BB RE.
REEKRER. ERELDESRE) CHEOHR-ES ELRPERICLLS10) X MESH
[THLTERGHEEEZSA TS, FHIT BEEMRI[ARCITOVILEARRDESESFLR
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TLOERCE-BKBREICHEEZRETAREEAHS CNoDREDHEADH ., §H&
FUBRICKKNEFRRT IL—TEQOHRAMBREHEEL TULKIENBETH D,
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2. EFRIGAC EXFILEHAEDEIR

2. 1. @ IGAC

EFE IGAC I&. 1980 FEfL % (<. IGBP (International Geosphere Biosphere Programme. [E[R
BkB A MBI 045 .L) & IAMAS (International Association of Meteorology and Atmospheric
Sciences. EERFZZAREZHE) DT D CACGP (Commission on Atmospheric Chemistry
and Global Pollution) DEFE N FOC T HELTILH EIF DN T= (http://www.igac.noaa.gov/) .
2002 FEYEZHAICITL D/ IGAC (X, EDKRTEZHED BMEL T, BRI AT LIZEITS
ARUEZDRELTWAREIZEF T HILE, HMBDOHHIFOLEEDLE L. RIBREHE.
ZLTIEEMERBRENKRKE (air quality) ITBKIEFTHEEEETHL. EHIFTLVS, ZL
TSEI0OFEHOMARBELT. UTDEDEEE LT,

1. RRUEENIFELTO D RUREB DR /B3 RO A2

(MAVEXEDTIZEB A~ DFEEA

)T7aYV D5, YE-LFHRE. EERNRSIROSIRZE DR

R)T7AVILDE, K, BB KBRA D EER

() K[FEPITAVILDORIPADBERILEMNE-L TS, SRRSO g7/ 52—
UNDEEER

2. RFEMEOHH ITE. #XiBE. ELEHNERBRARIE O RE ORI FHEMRIZ
BEZATWSEE DR

(MFFFob, T7AVIL, I7AVILOFIRIAEO S HEREE . BX B8, LFNERBE
EDOERA

) HMEREICETEIAREICH T D KRERBETOHRZEZE DR

() KRR D #LAE S (BRI RE) ~D NFEIEBN D EAZEA

N5DEZH IGAC ODHARREEIL. TNETHIGACOMERBELERY ., [IZEEERLE
LWV 2 REEELTRYRAATONDIENHETHD, CNIFRECBASNTLSELXDXRS
EZMEE. AMHSEDEREWVSEZRMOMBITEELIZIEIZLS, CNODREDE
BEEMERRIEAV L EITOVILTHS, T=IDEZHDIGACTIE. FNETODIGACIZE
FR T EEOELERREDAVA—TI—RICHATIMEREN. TNENIGBPOD
27702 IbTHS SOLAS BKU ILEAPS [CHILLI=CEAEWELTHITHEND, ChlE. £
NENORBHLNFERE-BHRALIZCLITHETHEDTHAN. FFICEROI7IADIIMNIE
MLIEMRFSHERET HLICRY., RENIZEYMRERRBIEDIITRNELNTIVS,
NOOHEBEOERICENT. E_HIGACTIHIUTDLSIBHAENBETHDHELTLY

12



60

(MARRHPOE-RFEFMLFHS DT O—NILDTEEREICEIET S52E. ELTENLDRE
EHORHEEILZIEET DL,

() RKHFDILZRST DA MEIVFA—ILLTVSEBIEE, ChoDFEBEATIEEZ X
REICRELTOSERANODVWTAREMLGEEEZ T LI,

QB RRKFTOEETOCRICETIMREMIRS XT LADISELT1—R/\vYEELITHEE
FRLIZKY, SRETFORRIEZR D DRELDZFATIRNZALIEDIL,

EFRIGACH;EEIF18 AN KYUEBDFEE L (SSC, science steering committee) I ELTERE
ENTLVH,IGAC SSCIE CACGP &R EIZ2 #2600 ARIEDEFARERLTHEL TS,
FEINCDEHMGMRESEFAICT—IEFELEEREDT—V avTE#RELEZY. =
A—RLA—DEFTLTHEBROREESIHOTLND, IBITAR Y task)EA =T T47
(initiative) EME AR BB DR ELIEMEEL T IGACOMRFEDEEE L /G- TS, 4
RV HADKK[IEERARENSRFESN-HRTHEDIH. SSC AUN—IZL>TREL-D
DT, BE.HRFH - REDLEL—FITO>TLVD, FRIDREIE. TORAEZEBOL AL
ERE. T 20O B Lar bO— L AH (QA/QC) . T—22RRAILZE . 7 IBHICHIZSE
BHEECHESVWTEHBIN TS, BE. R 2.1-1 DESIT10EDERINEREIN TN, E1-
AT T4 . SEOMRDPBELINDFH LD FORARERET SO by TFD
VHICHBIENS BFOMREDERSILIETIL—LT—UTHS, HE. K 21-2 DK
3DDA=ZSTTATMNEBEIN TN,

BARMNSIE IGAC BISZ Z#MD SSC AU /N—%F— AHLTETHEY. TDEEITEHL>TET,
FRAE. BANEHBFRTIE Mega-—cities: Asia 2T THAIMN., CORARITITIAHEER (HRE
KE)VDPHABRREBEZHFDO TS, CORRVIZEARLEZHARICOVTIE., BB OEHDOHAEE
BICHLTEMES LG TETWND, FA= 7 T4T D55 ACRC [ZTDWVWTIEBARMNSEH
DHRAEENSML, EMZEELE>TETVD,
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& 2.1-1 [EE IGAC TEEEN TLDHERY

o Mega—cities: Asia

HAEARFKRE Y. Kondo (AR -RRKZE),Y. J. Kim (8E - GIST)
TOTDIARTA—oBHENDNARRENEICKDSAV Y -Z7OVIILADEELE, TOHE
RELTETIRMBEORRE~NDEELZT 7 TOM EBBIZHPHICHE,

e AICL Air-Ice Chemical Interactions IGBP/SOLAS THERTEFH)

BEXKERREDHEER (BFBHDERBRATO/NAT VLTV VBIEF) ZHR,

e ITCT-Lagrangian—2k4: Intercontinental Transport and Chemical Transformation
NASA(NTEX), NOAA, DLR, CNRS FM\ R AL T, dbRk&EI—Ov/ DDA/ - T 7R ILED
KBEFREIEZ AT (2004 FIERRIZRMEL . 2007 FIHT),

¢ AMMA-AC: African Monsoon Multidisciplinary Analysis — Atmospheric Chemistry
(WCRP/CLIVAR THEREFH)

BT IVAETERIEEBERRE UNAFTRBEE T ARFESHOA Vo PI7AVIILAD
8 T ZERERZ DSBS,

e DEBITS: Deposition of Biogeochemically Important Trace Species
RKRFOAR-T7OVILOMRE~NDE - RERBEEE. TOT . FIVA. TIIVERD
[y T =8B KYRE,

e POLARCAT: Polar Study using Aircraft, Remote Sensing, Surface Measurements and Models,

of Climate Chemistry, Aerosols and Transport

2007-2009 £ D International Polar Year [CLABIE TEIET DT, BN X, I—Ov/ 07
T oD FRERIDEE ., FHRRKKOLEGEEMER - b -BEHUZPDICHEE,
e HitT: Halogens in the Troposphere (IGBP/SOLAS THEREFH)
ASHFNOTUDEREDL, TORKDEILEEN . VK. T7AVILOEFROHEENDE
5L MARBERFJIEZORIEZEDPTOREZHOHET HHR,

& 2.1-2 EFRIGAC TEMENTWESIZLTT47

e AC & C : Atmospheric Chemistry and Climate (WCRP/SPARC &M :[&E])

55— (2006-2009 ) DHAREFEN=H L TIE. KRILZERIZOEEERICEYT HHIBEET L
DRBEDHELXEIET ., FEDT O—/LETILOLLEES) (CCMVal, AeroCom, ACCENT -
MIP) DXIRLELIC. SEDOARDARERLELLTOLREHELTHLEBET,

e AGCPC : Aerosols, Clouds, Precipitation, and Climate (IGBP/IiLEAPS & & U WCRP/GEWEX &
DFHE)

ASHFOI7AVIL.E BK [UEOHEEERIZOVT, REOHMREEZEEL SEOHED
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FREAEILTHILEBIET . RAT DT —IRN—R ., [IEZEEETILD/RTAZ)E
—SAVERETEI-ODOEREMAIMBEEET ILOMK., BABBORELRELERT S,

e Improving Representation of Wet Deposition

BHIEERIGCEELELZE . REOTO RO EFEEZROEEET L/ O—/NLETILO
RREREIDHLERET,
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2. 2. BN HEEIR

(1)IPCC LiR—hESIRZEED

AEENCER T A EGREEERIREIZDULNTIL, 1990 FLIEIF(XS~6 FEITFIFMLH
HHRICEDNLE2—DRIZZEBNCEET HBAFRE/ SRIL(IPCC) IZ&E->TIThh . ChET
[CEIR~FIRDFMREENRRINTETWVS, WO DMEZ I HFADEMRICES
EGEREIOT. RFOMEMAMROENLLToTIND, 2007 FICHRRINFIRBEET
(&, 20t #2 R F LI D MEKRRIL T, AABEREENRIJANRETHLAREENFEREIZE
LY, EDFERATRENTLVS,

KRR E I TR RELLDEDKEEFI A (T O—/NILFEE) ITDONTRTHSE, =
B35 (CO2) . A2 (CH4), —ERIE ZEHE(N20), NOh—RUBEDKRPICEERESN
AREMDBENREIAKDFSNKREZN, INSOFAETRFGTHANHIZTA—/LIC
LB — SR E THREL. F-TOMERH W HE DT HEEEL/IDIL, ChITHL, K& F
THIBRR AN HALERIGIZEYERT 54V (03) (F. ZEERF. A2IZDLVTIHFRIC
RELGEDOKEEFI AZTEDESNGALL, KRFOFMMNEN (BEBI R 0D
FEEEBMMICF Y — (ABMLTRIRIAOREEDKEVEEMETREELKREN) THY.
FEEOFREEELCOREN, SHITKREFOIT7OVILIEKEGHRHEHREL (EEHR). &
DIREHEFIHELDILIZEY  BEHREKIKRICKSHIRDBEILZ—EITEHEL TS ESH
TWBH. ZOFMIFSSITE (BN SHERM) . F-TOFEEMLREN, T7OYVILIFFE
FEEBREZCKBEZRELTECLICKVEMRBICHETHLEZLNATVSA. T7AYVILICE
BEDQTIAKF (RFE)NRIF4RIPCCHREEDHSEHFN NDP TRITFEEENEL &
SICEDNEMNRICOVTIXZDOFREEHLZEDI=HIZSEDOMEETIXFTEINRELNT =,
I7AVILOEEMBETILARMRETTH JA—NILEHTEHERFFEENRRIADK
EHEFIHDERFITEEHLTWAERBLOA TS, ZOKIIC. REGDBEDNERAKDER
BEVNVPIEICOVTIILHEMBCEENEATONS—AICBVT. EEHDEEMRLHK
(AVUE)ETT7RVIVIEERTOT7HENABNGEENREVEETIEIA—N\ILEYLYE
RELGREEFI N Z LT AREMEAHY . TOTEEEDESINOSEERMEMRILE
LI TV,

AVUIEREFTHRIEZMIZERSINSD, T7AVIILERKBICEERESNS 1 RTT7OY
W (TZVIh—Ro0 BERGEDTIBHFRE) LEBICTKRP TRIBRK AN SHALEMIZE
BEND2RI7OYVIL (B#E-BHI7OVIL)DNEFET S, COIIIREBEEHDAN=XLE
HEL BEETIVIZEIFEOTAREEZRLIEL-DICIE. REGDEESNREKADEH
REROBFLKIC. AV PITAVIVICEATARK[IEZOMENDETHAHLITHLNTH D,
LOLGEDS—AITEVWT, ARILFE ZEEHREMECYELETOLANEET 516, B
ROERNES TIIE FBEETILHEEZET IS LTHERIRMGEL, 2O K574
PTHBOSBREBFRISHLTESETCORREEDEBABETHLIDH., TFESN
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A EREROPTHRITHEDEMAREEZA LT I2OLEHIEORTILFETOEREAN
BDETIRELLDANBENM LT EDM, EWVoT-REHIMLBEIBMLZDTHENBLE
THd. NERBEEBFACERZLLZVEBTOLROMBEZMIEREBTET 5D TIE
BN LOALKIRE S FRIELSHBR S AT LAEARDEBOERDH TRYILDFARRICE
WC. SFETFELTALRDHFTORKIEEZTALRD R L TWSKRBEIDEEMEZERLTLKT
EEDSSHBEELTOCRERERELTUNKIEDNRKILEAREDOEHFDVEDTH D,

(2)HTAPLHE B %

ERRE TOBIREERLE-ANBEOEHCEREZEIIARAREDOMEICSVWTERZRET
H5. RIEEBFETO P EREEBEFLICOVTIE. BEEORMBEZEESNFILEEST-
TFHTAP (Task Force on Hemispheric Transport of Air Pollution) ) 1R &5 HY2007FE (R RS
Nl TOHRTIE, AV HPI7AVILO KERRE - L ERIETOREEN S KETDREIC
FEESZTVAIENHANSRIN TSI, ZLTHIEET LA EICKY IO D#HEE
FELTWSTOEADEBNEATETWDSIENRESN TNV, LAL—AIZHET, &#EE
HELHE X DEEEDER. L5 —X LT 42— (source-receptor) BRIZDLNTIE,
AHHICERASNSET LEITHEROIESDEAHAHZELHRESN TS, TFHTAPTIL, 20106
DERBBEANRAIT T, ETILVEIOLERE L. CNSDERZEAHLTLSEELIEERIG
BIEOHFELGLEZLTIKIEIZESTLNS,

AVRI7OVILOKRERBRE - FERFETCORMEEDHEL. CNOEDZEFMRT—ILTO
ASIEFERARDOHMRZEEMNICVELT DRHTTHL, F-T7OTICHENTIE, KERRET
DT FLITHTIMARETODLEEIELTND, SESFLERRERETHLICHNTIE.
EEGHZHHMELTARTH S, KRIERIEZDIIGHRDREIZHLTH, REGEHZ
HoTWLS,

(3)ABC LI EMIIRBE R EME

EE B 5HE (UNEP) M ABC (Atmospheric Brown Clouds) 7AY /R Tld, T7OYVILEHID
[Z. REMBEMRIA(CO2L4E) LRFMEENR - KREFLERAR(03GE)LEDHT-3ED
MAEMEEELZFMML. TOKER. BX. BREELGLEEHANICHR T HILEBHELTY
%, Brown Clouds& Il ABRIICREL-ARINED T T AV IL(T SV IA—RULEE) #RHELT-
LDT, KBRS TRIILF—OBESER (MR BEIZFEHLA T KGR A LRIIRETTOY
IWDFEEIZEYRK[ME) Z5|1ERTEEZLGRBENERLTVS ARINEDTIT7AVILOE
BEHF1999FF R CA VR FERD TEMRINIZINDOEXE BIZF B THLMELRY, 2001 F&F
ENEAFEF B THACE-AsiaTHEZFDEBEMAFEZSINT-=,

FEI1HDABCTOT IR (2002 - 2007) TIE7 O 7ERDICHEEZRBRALTETHY . HhERTO
I7AVILOIEEERPHRSMEIVUI 7OV ILORZEE., ZLTHERESN I 7OV
IWDXZFRHEHCE—HEL T ILARGEE ORFEHAERARYNT—IDILE EIFEERLTET,
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ELDTBLEBEDOFIO1BOHAMIE. Cho2 TOBBEERTIETOTELUVRTY
TDR—IN—HBARELTRED . CNEHOIVANETOT7EMIZERFLTETLS, BRTIE
HIEODF USRI Z R —/\—HY AN S8R L TERL TETLV S, 20054 (21
ENDCTEBEFD1EDEYAEHRDICEFEHALERSINT, TOTITE TGRSy
FO—28BIIE. T7OVIILGEDEBEEIEEL. F-RBETLHEORI - HRITHLARARE
LDTHD, §E.AEDEEIEIN —FETA—DHEILB LUV T —EIR—ADEFLREI
BLGEHTWNS,

2008FE MR ESN-FE 2 TIXH A D th D FEIH TDBrown Cloudst xR ESN S EELRY,
FIVABLBDABCTOD T HREL THREFHEDH T EIZHEDTIND,
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3. HIRFE

EFR#I7ZIGAC (F. ERBFDILZER S (KA. T7AYVIL) DY A—/N LGS % EREICEE
L. ZDRESHOBEMESZXRTIEATOLREHEAL. TORBELEBHHSLVKRLKE
(air quality) ~DEELFIRME - TR TIRENZM LS BRI EE. FHOBEMELTIVS, T=EF
PREEAERRERTBEEOEAEERICDOLTIE, ERR SOLAS X5 IiLEAPS LD EHEICIUHEE
EHELTETLS,

AARZEMIEBED IGAC NEERXTHIDARHUERIFLI-ER. BAORRILERRD S
DOFEAFS FE)NORHE10E) O EEMELT. TRIEEE). TRAE). ELEERE
EADEE DI FEEEAFTELLTED =,

F-ARMNEETIRTOT7EFLELE-MROFERE. BERAENOHAREEDRIENEE
THAHAEN RSN, BEOBRFTLEOMRLRTOTEMYECRELLTOREDITEL
THEINDENDETH D,

RELMETIE. BATSHELED TULKRERTILEHAEICDOLVTRL =,
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3.1. FCo7ORFREAIVEFDHE

MRBIZBITAF VUL GRETHEETIEAEOERRICE > THEELGBETE T HILF KL
MoNnTWVS, —ATHEBEIZETHF VUM, EMIHEGENEIREICELDZEHSE
BER-LTHEY., ALAV U TR EBEMRBTRENBHTHLSI LMD, RHEBL YV
£ “Good Ozone” ., Xt FEBAY > IL“Bad Ozone” EFEIEN TET=,

(1) fREEFEEET ILE AV HIEREL Y > D EEE

“Bad Ozone” THAOMREA VUM, ABIHED THEELLLLITHBKIRETEMLTLNSD TIE
BUOMD, ELWSBENEENTNS, A—AYNDILEMFE THON-BRBIT—40 56X, BE
100 £ DSBIZAYV VEREHT10 ppby H 5745 ppby [CHEEEML TLVSHEF MR 5N B[Marenco
et al, 1994], BARIZEVWTHREHERT. 1970 FRUBBDL TELHFREF F A UMRER L
FREYVT) DEMMNBEEILT DL 1-, TENDERELT,. 7OTITHE T4V URIBEYME
DHHENRBLTVSIENRERINTEY . EOMBMLGEZEEZEELTHIENRETH
21 B 31-1 2.4 AOMRAVUDEH DAL, EDILDIRTOTREDA IV DEHEEE
KU ARTOT DAV URIEEMBEEERET 54 2 (E 5-10 ppvb BEDFESEZ LD,
FICARMNLETEHY D OBIREEDEF S (ETREV, KMNHEDA Y VIREHH 50-60 ppbv TH
BILEEBERTHE. FHTH 1/1071/6 ARTOTRRTHY. CHIFBERICTE N THIZERHLL
NTHOREBEEEBBIZFEELTLSIENEZ SN S[Tanimoto et al., 2005],

ILRT7UTRIEDA Y

- |

T T I
10 20 30 40 50 60 70 0 5 10 15 20 25
Ozone (ppb) AQzone (ppb)

31-1. 4 HFOMRAVUVBED L HELARTOTEREDAYV VDEHFL [Tanimoto et al,
2005],
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(2) AV BZOFERRE R IBRERIE

HALZA X IFUNMGED KK EDMREIL. #TOCEBREDFR:Z (T THEL D FRE
HhoDREREELEBRTELN, LKIZZFHNLFFICMT TR, AV UOHIEIAD KRS
FHEMHNR EANCDEEDEENHLEEZOND EQFEENSENGLVERMEN
BEINENENSY—R - LETE—DREIZOWNTIE, MEMEINFRISEDHONTEY., &L
[LETAHEDORETE. KKEEMEDFBRRIEHEICBIT S8R T+ —X HTAP(WCRP
& IGBP O cross cutting 7A%4' 5L T35 AC&C: Atmospheric Chemistry and Climate DEEID
— &R ICT. KEE~FERFEDOHIEXBIELZ P LICHERLERINITEONTVSEIATHS, O
DARGIA—RIZEITDHEEIL. 2HRDELDLEHKCEEMEETILAS NS 5ETI/LEHE
BELEBRERTHY. FETIVEDT VYRR T —ILELVHTITIVYRR T — )L OHiEBIE %
BEIBEOEBVEEERFHLTVS, BRANDF VU FEOBMZEITDODNTIE LFREETILE
FAW=27 - bL—H—ZER (Sudo et al, 2007) HMfTHNTEY (K 3.1-2) . FFIZI—Aw/ 04
KEFERDOA VN NEMNICBAROMRTAICEMESN TELIBRFNHFESN TS, F=.
EZEOBADEREAVORERAITHLTIE, PEENSDEIETZTTE BEMNODEHIED
FE5LWEETHOIENERIN TS, SEIE. COKIICTETIVIZKYFFESINTWETOT
HADHEBELHALHMELT. AV LT THEMDFEMELEO TEHEL TLLKIEA K
Hohbd,

a) From Europ. PBL TR b) From N- Amenmn PBL R c}-From PBL in China

' BL-EUR

{ w'

3.1-2 CHASER ETFILD%
Jh—H—FEERICKYEHE
; : _ P Shf-. Buigi(a). dbKigb).
i QO B il i EEi(c). Bk, 1R
j VA CIOY. W2 32X 15w
M ¥k F [Sudo and Akimoto,

—— I et = 2007], RHPIRLEBEDS
| 1V ppov | REETRY
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@) MIRRIZETEIEREA VU DOFR LEZXRKFH

HEARTIE, EZERICHIEZAF DI VNIERLRILEBADIOIUEREAF YV UNE
BENTHY. KRUFRICETHHEMBELLBUEFEY DI OH S, EROEELFREETIL
FRAWV-ARREFAHEOHELEORKR. BEDCETILIIERBADIRERE T IELGH
TETHLT . KITTHEHNRBTEDBE TORENKRELLERIZHELIENRENT
[McKeen et al., 2007], DKIXIZHTEA VT4 F—IC&HBATIEBE2km (HEICERREAY
UHRETHEELNHY. ETLHEOEREFICEVTLIOEERICIEHERENSFSR
SIRDRATHAHEEL HSHREINT= [Niwano et al,, 2007], R7 O T7IHIZH T HFEMED
DA ANBERIIV Iy FMRAK BRI EFICLINEMLMLGLEDIFIFLEELZT
TWA=H .  BRAKEEMEDHEBEDILLLIERO-O . hEBEFTTENH-HAL
DEEBENSERESOICEZEITG>TAEREDNSD,

(4) thRAJ O EWIRIFTEE

R7CT7 Tl AV UREBYEDHH EEMICHE - THRAVVEENALERL, ELVEERE
MEEISRANGHEE RIZT ETEEINS[Wang & Mauzerall, 20041, 3P EIE. KE&/NEDH
ARRKDEEETHY. HROBHBIGICEE T IBNLH L. L. EEDOFRAHKREA
BFENT.UTORIITHRORMMAZ W, KL, AV VRENSEERIEYDBIRZE
LD, BICRINSNI=A TV ENORINEHTE T DIEIMNRLY [Pleijel et al., 2007], Ff=. i
IREDHFEF. NEDEREFAVEERERICEODVTLSD, BHMNIEARTREANEAY Y
REODLYIZA Y VERYRAHEH L [Nussbaum & Fuhrer, 2000], - T, RERERIEAV D
FEFBRIZRBLDETEN. BEZEOLTICEABOFVUEEEZSHS. HRRA VIR
EERBROBR. YITRERBRIVELEREGRHINA R 5 f=[Morgan et al, 2006], 7O 7 THREE
DEEMTHIARIIDONTIK BEEZFEERT oL DA, /K, A RITA VU RZHN
BOESNTERLD REDAITFIIRIZKDE FARGERZHDEERERENEN
[Ainsworth, 2008], IR, FETERF D, A REALX DMKV U REERROERNH -
nd,

Marenco, A., H. Gouget, P. Nédélec, J.—P. Pagés, F. Karcher, Evidence of a long—term increase in
tropospheric ozone from Pic du Midi data series: Consequences: Positive radiative forcing
(1994), J. Geophys. Res., 99(D8), 16617-16632, 10.1029/94JD00021.

Tanimoto, H., Y. Sawa, H. Matsueda, I. Uno, T. Ohara, K. Yamaji, J. Kurokawa, and S. Yonemura
(2005), Significant latitudinal gradient in the surface ozone spring maximum over East Asia,
Geophys. Res. Lett., 32, L21805, doi:10.1029/2005GL023514.

IPCGC (2007), Climate Change 2007: The Physical Science Basis. Contribution of Working Group I
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Edited
by S. Solomon et al., 996 pp., Cambridge Univ. Press, Cambridge, United Kingdom and New
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York, NY, USA.

Sudo, K., and H. Akimoto (2007), Global source attribution of tropospheric ozone: Long-range
transport from various source regions, J. Geophys. Res., 112, D12302,
doi:10.1029/2006JD007992.

McKeen, S., et al. (2007), Evaluation of several PM2.5 forecast models using data collected during
the ICARTT/NEAQS 2004 field study, J. Geophys. Res., 112, D10S20,
doi:10.1029/2006JD007608.
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3.2. FUPRI7OJVIEFDSIEEEIRE

(MT7OTHRDEEDF

TOT7FERMICERTHABRRI7TOVILORENEL £-E5I25E20FMITEMT
BIENFEINTNS, FLT7O7OIT7AVILIE, AARBRIT7OVILLSIBAE AMIFH
ZLEHELSHMENAKREVMBI THD, ChoDI7OVILIE, BEEN-BEMNICT 7 OREHS
ORURICHLTOLENSTEEES KL TS EEZONS, TOTDITAYVIILDEHEIEE.
EHBREOMREHA, [URHEFTM. TLTHRTFREHDESE, MRTEZHNG R LHL
BETHHELLITHEHNFEHRTLH D,

CRRIBTOTDARRJRRZFOEEMN S HFEDOERNGCHEORBEA I ELN ., BIE
MNEBSINTETIVS, EFRIZ IGAC DFZFEAR R ELTIE Mega—cities: Asia Hi&HY) . 2008 F &
NoDE_HHARFHTIE AR TA—LEDSHHIN-YWEDT TR T—ILTORR
BE-ffEsEORMEzERLTWLS, F-EEIRKTE E (UNEP) ~IGBP (0 ABC-Asia
(Atmospheric Brown Cloud - Asia) TlZ. KR DY E LZ DG SUEFLEE/RSH, SHITEHE
—H# ABC-Asia CIIBREZELCRBEELGEANDAV /NI ECHEBELELLGO>TVS, TOTEY
A—2DBEELTIE, WCRP (H RIURBF R ETE) /GEWEX (BRI AL — - KIERELRIFHE)
M MAHASRI (Monsoon Asian Hydro—Atmosphere Scientific Research and Prediction Initiative:
EVRA—UTOTKXRERRIHEDLHY . KRIT7AVILOARK[BERADZEL T DHREFIC
ANFERRARESN TS,

32-1 FOTFDITAVILAKRFE(NR), RREDELLEESIEZED2DODRREE
115 (ER1ZH :NASA) ,
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(2)INFETOMHRE

CNFETORTOTZDITAVILORARE MEEZPDLELERBE O v R—UBR
(NASA TRACE-P, IGAC/ACE-Asia %5&) . BARAZHFILELILLBER/NRED F v R—2 8
Il (APEX, ADEC, PEACE, IMPACT 7%:&) | #t E&RBIR YT —IZ L HHH%K (ABC-Asia %5E) | £
LTHIEETIILGEMREICKVHELEDONTE -, CNOOMETIEE . AIBRET—42E5E
BRI TETWD, CRODMRIZKY. FOT7DOITOVIILOBEDZTOKRE EH HOHEH
BEINTE=, —AICEVWT. T7AVILICESEEMLERIEZE~DEZE, THHLAK[DE
B EES. BK S BASHEEDOTEILTO—/NILETIVICEDHEIZLYZFDEF@EA A
BNTLVS, CHEDFFEDLE 1 —IZDVTIE. 41 EEZSEOL,

(3)SRDED ERM
FOTOITOVILEEEHMSIEZFHOMAEDORREIZELNTIE, U TOEOMDEBENH S,
FYUFHLLWVARIL 4.1 ETHRRBIEEL. CCTIREHDOHETT .

A> ITF7AVILULEMER, fHiE EARELGE) LT DRFRME CEMRE. BE—#MEL7 LK
BE). ZELTHEBREDOAZHYEE (AENEEARGE) DRBRHRICLD. ZEDHREH
IRfE
I7AVILEMGFIFINFETHT LARENGHAES+RCEEIEbN TGN o1, §#.
RO DFIRERIFTE DI, b -MERBRGEICLISMENTERA-ARILETH
5. BICHHFAOBRANCEEL BC I7AVILEFRMIFE LUV ZDESKEOHRE. BhkE
NEEAEEBFBEINTOVEVWARITOVILOMEDERNVETH S, F-IT7AVILEE
ENEEARMOEMUGHERRIBANOERNCEEZTHY . MERBACHERAT
—SDBMHNBLETHD,
B> I7AVIDKZERMEBZROTLNERLAR. LZMER. X, REBEDEE:
TOTDIT7AJILPEDRBRADHEEEDHEICEIELRELTEEELAHY . REE
AIEH EIFERNLT YT EREBAN SR ELRIT SN TV FERICLDHE
EREADETHD, TEXBRICTOVTEKFICERBEDORTEHHMTREANLHESE
BIREAVARY—AJLM(WCB, EARTHROEER TOEIOLR) PEERFREHTOE
KRORTHEDEZEE - WENER, COLFRBREICETDHRRKITHFIKBERIKOERIG X
BiEZLOI7AVILDREDCEBNIDLETH S, BRI 7OV ILOBRELECERBIEC
DVTIFEBAREGENTEY., ZRAERI7OVILARBREIZETHT 70V LIEPRE
TORGDEREGEDBEANDLETHD, F-RE - EREZEFE. HHOILERIVFFE
M FERARITOREGE, [RIEZEICERITIFEORENDETH D, F-. £
ZURIEZEEBOEOICECTFTOEBRNADELZONEVSHRBEEZSD-HARNDBE
THd. EREZRBRECLEET IFHNFERANXLOBRHLHARISAENTEY. ERE
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PLETHD.
C> I7AVILOEME-ZEDTATHAIIDFZEDERE:
I7AVLDOSEBEEZEEFRORLEREETEEEDVLEDE. T7AVILOEMHEADE
EBL TOREEBLEEDZFATHAIILPEDEHAELTOIRSIFVADZEFT M TH S,
ZOTAERQTB—NILETIVIZEITEZRBUITA2)E—3V) DEEN, 7RV LD
FESNREEICKELESDZFLEATND, T EHAN DERMLETOLRERZERAIT
(FH<HBIL R EZERICLTONIRET D NSAITAXT ) N WETHS, T
TAVILZDEDDYEBILEHFEIZONTHDIE, ERERFEICET2E#I7OVILD
FEDMER, FBCIT7OVILPARI7TAVIILLEDH-IT7OVILOKBEZIFEDARRY
MELAVETHD, LRITHIEREFRTOI7OVILOEHRA~ADFEHILIZONTIE,. EXT
TRYVILOER S DFEEICLDEN AZHEE ML HIFR (kinetic limitation) IR DIEELZ
DINSARE—La B ENBETH D, FIDESICLTREHHESTZLOEHMND
DRKANDER (A—barN\—DaV) [FE 2 BREENROBTHY . HREHEBIEICETS
HMEETILHRICERIUSAE—2a VAR ETH D, SHIZINODEMHEDED
SATHAINRPEDEAELTDRSFEVDADEEIZOVNTE, AL RIEET ILHAEL D
BETHAH, I7AVILOYEBILERF L. EME-ZENFEVSELGS-ERIBEELTLST:
H.MEDNREDEET D&M ENLGMERERICKDEMREZTEODLENH D,
D> I7AVIDEE -FEMIRLERFOKRBRADZEDERE:
TOTICETAEEDROEETMOBIIBCITAVILTHIN. TOMFDRITFERD L
DTMNMIKYKREKED D2, T7AVILEHIZED SRENHEHEETIILETEICKVIEL
{O2AL— M BREAH D, TREDRIZOVNTIE., KB EICLIBRELENDKE
[ZXLTIE. T7AV LML EREROCERNSRKANDA -, N—=2a R ED NS AL
JE—LaoNEETHD, KBEERTHENF TR LEERE TODEZE (cirrus cloud) [
DVWTIEI7AVILDEELZTOMEEF DD RESICKELGTEEENH D10, FiBE
DEBMDEAH LIFHABETHD, T7AVILOKEREEFTMICHSLTIL. BEEEBL
DIEBITEY . RKEGRBELIEEREHEL DEEONREZEOAENSERLY—BE
BLEH F-REREICEVTLEBREEIRVRELTEEZERTH D=0, JYBLZERM
DEETOREETIVHENEENDS, CNODETIVIZKY ., SESELT—R/\V0iBIE
FEOEREZETMEEDTUOKDENH D,
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3.3. HEAREFE

(MMERNETIBRERTERAEDE M

HAEICH T HBIRERTE MBI, {ERBIERMAELLTORYBASHSNTE =, L
L. KAEBERERTHAPEDDERGREFRRICEDG FERECRBELSNTES SOx 217
TlIEL BEBERAEBHDEMICEDLLES NOXRHEEDEMPINICEISAREL Y L DIRE
EmELE. WEEOERICISIENDBILOEELLGE . BT LLBERICEEFELLLK
SREHEOBEALLIDHY ., FEEEORSEHRIKRKTFEBZ LRI L. LALFREEK

a) Transport pathways in summer

150 100

b) Transport pathways in winter

N T

-

'

[mgm <]

[CHEAYZERE ., REBIEAS
BERELTIADNDSIEN —
&> TE, LA 2T IR
DRREGHBFELURDT T
DAHEEELT . TOT~AXK
~EM~TOTENSKEROE
BB RBFICANTZDD LY
2TW5, COXIGKRERDO K
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Climatologists seek clear view of Asia’s smog \cz+2-51233,

David Gyranoski and Ichiko Fuyuno, Tokyo
Aninlernational tcam  gathered in
South Korea this week 1o kick off a
research project on Asia’s persistent
brown clouds of smog. The effort is the
first long-term study into the effects of
the haze om local and global climate.
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BEERADIATHEANGHAICHILEEZONDIN . TORAEINETELSRERTHIUHE
%I HATHEBICEE SN TLV =, 2001~2005 FICEESNI=HARICEVNTHH TEHEBEDOHER
BIZKLHBBIZERASN., SO, DRIEHHIED A (Igarashi et al, 2006)/2E N {Thht=hs, [
AURATIZ 2004 FEZEL>TABDFERENLGIN, BLERFHSINT, ZCT.BERNOMESE
b ELTHEBIINT- NPO ZEANEZOHRETEHINK[RTIYRIEREEY LIFSHT
LY BLOMBRHEBEICHAINI-(MMDOAR S FEESO)EAEEREL T 2007 F&YFI A EH
I TS,

(2)BEARERICHEIT IHEERE
ENEICHITHHBIBERTEFLAEOEZFEL T, ZSTIXEIZ 2005 FLBRERDBIIMND
KRB OMNEBNTHIEIZT B,

@ BRAKFREOHEN\I—UBLUREHREICEDGIHBIE. REIEDZEE (Takami et
al., 2007; Takiguchi et al.,2008)

ABC/EAREX20058Af @I F B CIT 7OV ILEES T EAVTHERIELE DX/ 4
—UFEREL-, TOHRRFIRIRLTBEEBLTOEEREN LEMEICRELTSE
. FT . ANABREZEEZEZAONDYIL I —MOFEYHAERISN., 5IEHE. ¥ ADE
BIINBIEERHLI-, B ARMRENICKSE. PERSFBARIO LE~FEMAND
DA EEL TLV =,

F- A FIBIZENTIThON I 7aV LEERHEOFT ML — M EZS—I2LSHT 7O
VILDAF UK. NOy LEDHBIFERE. FETT O EBRAT— 2D BN S,
NO," W E DN FARIAETIE 80% L LAIRET um UTOMNMNIFIZTEFTFATLSDIZHL
T, HHETIE 80%LLEA 2. 5~10 um DHMRMFICEFENTLSILER VL, REMRICE
DUVEHT A S #iE & £ TH/MIF R FADBITINEI->TINSILER VLT,

Q@ TIOTHhoDORMICEFTFNSKBMEFRKRE (WSOC) DILFHIMEE (Miyazaki et al., 2007)

EAREX2005 EAfSICEEE Gosan RT—1 3> TiThNizEHEHAIZELT,. 7YV IILHDK
BHEEHRZIOEAN THONIz, EAIEARM PO WSOC/0C LI 0.30+0.12 THY. WSOC (&
EASEEINDIRIBRICHELTILCO LR WEREMNHY. WSOC X IFZ DRIER AL RBEEIR TH
BILETRBLTWV -, AR OBRIIBRFAFOMEDHZYDOBAINER FEDMETH
HEERLT-,

@ BFRIRTIEMGN =AY VB IUCOREL., KR #HIEDFE (Suthawaree et al., 2008)
2002 M5 2004 F(CMHFTTHIBIDFIETAHY V& CO TEMMITRELIZESH, X ~FIC

RAE(ZENZ N 52ppb & 280ppb) . EITHK/IME(ZNEN T 15ppb H KU 81ppb)

NEonTz, RIMREBHIMSE. [RBOF)OUAPELGVLITBEDOLEFITREN L. KFE
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FENDRDHEEICIFENIEZETRLTZ, CO EFVUDRMIZIFHFLEICIEDHEEAHY . CDFEE
THIVDRALFERNRERATHSEEZRLTIVD,

@ ZFAMNTRONDEREICHTIREAN L T4—DEE (LS, 2007)

RAMS &HEAEHETEFEEET )L CMAQ [2KY, 1999 F 2 BICAINTEAIIh-ERE
IEYV—FRERRIC.HEEBLUVBRZRDILEYICHTI2ARELBOFSEHEHTLIz, BAKIC
B35, EFRERELBREREDREE IR IZLET DL, SO, & NO, LTI REBIRIEHEH
gTRLEL LBREEIAMBETRLED, ARERELBREZEOE-F SR, BEA
A iz T SO, 18%, NO, 12%(ZEL ., kRELEBNODHEMEFXEARDRREICKELEE
EH5ZTWAIENBHLMELE ST,

® FOTKREIZHET DHILEAVUFELE(KEFES, 2008)

2007 £ 5 BICHRELGEMNERREAV U (0,)TEY—FOHEERERRAIZOVLT, BR
SEDKEFLAET —RERTOT AT —ILILR@EEETILERWNTEF L=, ETILTE
It EHED O, RERMICLDE. ZRR7—ILAY 500 kmZ iz % 80ppbv LLEDEIR
EO,ZzE80RMA. BT ELOBEMESREDLAIOBNERIZE ST, FELERENS
BARFIBICHESN=2EETT 2007 £ 5 BICEBRTHRASNEERE 0,12I&. FEVER
THHIN T O, BB EIC LS TEBEINIZHALFE O, ITERA T HIHIBERTFLDEZENKE
W Fo ETAHERBRGOUVICH ERRBRRAERETI T — DA RN S, 0, £&3IC
SO, CAARBEI7OVILEBIEFLEL TV =2, ChODYEITEE 1500m LU TDEEED
hEHEIN-CENBELIEL ST,

® *RETBIZHITS SO, DRIEEEEHIE (garashi et al., 2006)

ETILTEICSVTSO, HEWELATBELHAL. HRETBCOREMAEZDOZHEEZ
AR, TOHER. BUHOEETTOERBERICE, KEFLAMICLIERESERAHBEE
BETRETEIIEN DN, LIAN, HBEFTHH L. SO, DEZEDHELBE (TR L -,
NF. COBFIITAMIMODRARNEBLTET, ABFICKMOBEREENGSGL=HEE
AbNilz, ThH5 ., BIRFICEIEBRENFRIELTSO, DRENELLH . REPESE
TIRRENMORIEHEZEOHEE. BEALITET T DM 1=,

) EG&R. BELSNDHTR

FICERERORERDERNIRES-EVS>THBE TELBVBIREARAIEROMEF. &
PEMEREEICEEFTELR, JYLE - RHEBEOMEZEC RRIRRMELLE - TE =, D&
STHEEDEBAICH->TIE. SERLY—BOERBAICEIHRNERLLSTHA,
Sky_net WIAF —FYrT—IDISLERHGIRYBAABRIZIGHONTNDA ., LYSHE
TORYBADTHONT, LIEEH/N—FT HMBE- SR DT BT ONDLIITHRHIEN
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3. 4. BEHOXRIRIZEE

(NHAEDER

ABRBOMTRIROM R THo-LEDIE, B THLHN, EDERDOBEAEHDEEDL
o OEFORBICFOHMKRELH CBRICRIST DEFATHAHELEDIZ FRRBTUEV AT L,
T4—RN\Y OO RTLEREBL, hEHE, /0—NIILGRIE - RIEICEEGEZEEZE5Z 55/
ELT. BN B L5121, 50 FRID 1957 4/58 F£ 0 EFFERE RIS (IGY) 2 2R E
IRZFHEEBERANEZRREL. RABHMREZFETE . ABICE TR EMREERT HE
IRE7E 5 TH DR IR FE B R (SCAR; ICSU D) (%, 1965 M5 8 BIREICHLIT,
ZNETO IGY TOFERZDEIC,. SEROEBIRKRFDFEBLLTLEIF- 8 HBEDOHRT. KK
WMEMS . T7OYVIL. RIWFBEDREMRFR . [FRE - BB - PRABOREERITELRKD
W15 E RRERIERTHDHLOREZREL TS, ChozERIC, BURIEMIZE TS
i EERAZPDISERBEORTIEENFR RSN TEEN, AV UR—ILEREICRBELY
DETDOEEBRENKESLRBEG 2L BEDHBRIREFASHN T HKEIT DOfE
MEFISLE-REDRKIFHNEDEECEK-—AIEEERICEHTIMRLEAISEDON
1=o

— 7. kB ECER TLEDOHRICELZLODELNHY . AaREMEICEHLLHHER
BN Ao, ZH BB -R—>T7OVMILYREINF-ABAKICE FAShIZAS
EREEMENERL. BKAENDLGOIENSHREEALZ L FEMENFELIMILIE
AN XD TWS (BICAM>THEBD BRIR. BKRRLGELEDITHRT B) . 1950 FKIZ4]
OTHEBINTUR. ZLOBMENEDONT=, T, BHIFHOBHOENBENMSBDOHE
MR TRBANENDZEICKDIKRTILEANDELEND Polar Sunrise Experiment &L T IGAC &t
BEND—DELTEBESNT -, FERLGHELEDOMEKRAYV U DRIFIRR (SOD;Bottenheim et al., 1986)
LED—DODRBETHoT=,

SOLT. SEIXERRELF 2007-2008 DEEANMZH 5. BBEAY & HK-oT- ORACLE-03 i,
BT 7OV LD ZEHEER A2 d il ZH#F Z 7= POLARCAT (POLar Study using Aircraft, Remote
sensing, surface measurements and modeling of Climate, chemistry, Aerosols and Transport). X
[HFEI7OVILDORZHESOEBRBIRYET—I1EEEB1ELT= POLAR-AOD (a network to
characterize the means, variability, and trends of the climate—forcing properties of aerosols in
polar regions), ;ERYMEZHRI=HEONDRELE . KRILZFICEET B DOLDEEA R
HTHS,

(2)INFETOHLHIEDEE

FBIEAREESOFRLILERP - ERENSRLEVEFRELT. ABMEED DT
BO/NITSOURLRILOEANTEDZENPFIN TS, 1984 FICBASh-ZEkt
RRIFLOFIREICHEETIRENRAZAORAPEEORPERHRAUNZTOHLT, FEX
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[P TOHRICIFILISREOHANERL (B 3.4-1; Mu IS MER O EENOERA ATHE;
Morimoto et al., 2003 %), Z M 1997 £ (5 38 XREA1E g ERBIFX) LI E=42U > EBL D
MEDTT. ERELGRELLTHRITON TS, BABEICE FHEHICE R[NP OHEBFIEN
BETHY. TORALEORBEETORMESMEANDIFAFToI=v - YU TS5—%H
BLI-ERK[EREBRNTHhh ., FIOFEEREBERTIRIA TN TLVS (Aoki et al, 2003) , X
KEOI7AVILIZONTE, [IEFEOHANSORANGRGERRE (Yo I+ A—28
Bl Tomasi et al, 2007). MBEREROEADIIZENSDEHWLERBBNITHONTE B
38 REVAZENOEBLI-ABASYMERRENILREOILGN S MELEELARRBERD
BhYUICESE L TEER-HEEIT>TEY (Hara et al., 2006 %) | 43 REBIBERA S IXT BB
BT HHERRIER KL B 1 LML T, LEEDOEHRRZEREL (HIZ L Hara et al., 2008) , 1t
BTORRARDBEREZ(T1-. 49 RERKRIZELSD 2006/07 FORBIZHTHHER-F YR
R ZEA &R (ANTSYO-ID £ Z D —IR T, B LELIZFRLGREBRKOIT7AV LD EE
AL ML LS EWLSERBITH o7= (Minikin et al,, 2008 %),

BREEAVUIEENOEBEDOERHIRETHYRREEHRICAE D (FoNERB AT
SN TEH, 1984 FOFEA YV UR—ILOFERLE, B EBZE (PSCs)ZET . TO AR
EEEEORIAD-HDEREANENMIZITHI TE=(Sato et al, 2008 &), & 48 KK
(2007 ) TITONI-B R BEEFRN DAL DAV VIR EME DIRE S it 9 EihTH
RLI=7Y >V 2T Match 83, ERREIZHEE RO E RSB (IPY) 2007-2008 | D —IRTH
%

ABIZH TEREALZEAZE - BRAIL. OHAETH. HEAFIOBRIELE. 2<DOXELHTEH
BAThTFE . 73RAD. o)V kB BE TR ANICERINDKSICH>TE -, BB
KAITIE KBEFAIEBTHEIRN—IL/NLEEZ—FILAUIZ 1991 FLIREHAEMEZRE
L. @AM LRELTINS, CCTIE, MmExtEE (bi-polar) DILGZM L RESR KA HTH
KRGO T)THRI7aVILDOYE— DU T - BRIBEBAZER T TE . RLADHTIZLS
AR D ZE 5 B (Morimoto et al., 2006) . E-T 70OV IILEESAS¥ —E RO EREE
(Shiobara et al., 2006) . T7RAYV LYV TROITAF—IZ&5HILIB PSCs DERLA (Shibata et al,
1997) . xtRET 70V JLAARL (Wada et al., 2004) 5% 7K ZE 8f) (Konishi and Wada, 2008) f##77% &
PTHONTEz, oD EERBIZE#ZIC. RALK=—F LAY THEREICKKEBBZEEREL TL
BV TIVIL YR -1 —7 F— 1SR F MR (AWD EH£ R T, LZEXRKRZRNL—ED
fifl 25 H &7 8 (AAMP 98; ASTAR 2000; AAMP 2002; ASTAR 2004; ASTAR 2007) #E#L. A &5
FOHEDORKEVNEZIIBAAXDEREAS (K 3.4-2; Hara et al., 2003; Yamanouchi et al., 2005) .
ENLEIINTTH., FDEILBIEMNBESHIIZA > (Matsuki et al., 2008; Yamagata et al.,
2008) ,

(B)ThhoDiERE
E LB AT TIE. B ER R 50 £ T, FLOLEAIMIFTL o 1H 2009 EEIZFRINT S
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DZEWIC.F 51 RERLE. HLOBEBERRADBELEELTWS, BAFTERENSERICE
BFHMEOINETULOLARAMOER. REFEICEOONGEVEHLGHRAGEORESLR
BAGSN(BRERREFICLLEA) . FILLWAENHFZOERLGETHS, BHFICALTKER
BEO—DOIIBIMEM KB RKL—4 (PANSY) HEDEIETHS, BEEIASNDIBD 3
REMNSKEE. FHE. RBEOXRRD IRTORNTHIN(MST ELT; E5IZIS ELTER
B) . AZN\RERRBIRODLEHNY KRMER. KEE— I REXR. EHROEFS. REE
Wi, BB PEBRRGE KKRFDOYWE. AV oR—IL, PSCs, #BHEIEZE (PMSE) .
ARIEFICEZICEAET IMRRETHD. ARBRENERTHAHIEN D, FEMLEERT
BB AN DN, LD BENSOFELEH AN ROLNTINS,

NFETOMRDERFELLTIEEMRIAOI7OVIL-E 5T (BSRN £ELTEM
F)DE=RITBAEREMICHEGET HEEBIT. FHLLE >N IMNBON, BERETD
RS- BETIBRICHET IRBAHITONTND, BlL, EEHMIZIIKRELRSUIIZHYEDRE
KFED AL RFED KR - 1B ¥ 35 (Nakaoka et al., 2008) o515 CTFEZI A — B 1L ik =W 4
SEFEDOBELOME. F-. KE&PI7AVIL, DWWTIXEDORKELTEHZBSEEEMER
BRAEDAFIL (DMS) DIRDZENE. WThEFHLOEPERBAMRGEEN. BEAEFTER)
DERIZEOTEDONDIREEHARETHD, TDMh, AW EDHRIZKDHMZEHAERN—L
SR 49 RETHRERLZ/NEOY L TS5—UT/—3FRA) BHEUIRKERE AL E N H
(Foh TS,

B TIE, REDBLLEBRIESBKBEDICHERT AR RRE—BE - TR - KK I
RHEMNRESN ., CWETOERNS . BRI FAEEECLIARERYBZ . XKK-BE- S
KAEZ - K-ERREVSEZHFHRE . BRAILNSET-ETULY - T—42RMEIZK DB R
TLEBHETEARL. 2R —ILov\UEFIOMENERESATLS, COHTH, KK
FI7OAVILOBE, TV IA—RUDEKRE (TILA—RIEM) A2 DOFRE, BK-FK
EEZRIE. KR -BERHRE KRRIEZOFRBIEKEL,

FKIZIPY NEEFTHHZ LI T=HY, 2009 FD 3 BIZEYHATOEARITETLTLES
LEDD. ZOEIZONILAL—GEE) N EE LI HONTEY . FHLWMBIHERA S X T LD
BEOTAHAR—IMNROHLEN TS, SHIT, COMICERIN-ERBRIOBHEISICH
Bt EEHRER - HRNIXENTHIBEBZDOSISLLIFERSHASINATLS, BIFEFEF
CHETET7OTHEEDEBLOAEOREGRETHY. BRICTOTBMBMFETIFT— LA
(AFoPS; TR, BA, hE. BE. /UK, IL—CT5HEMNME) ELTRE— LI A RE
SHICHERERBIEDHIEAKRHOLNTINS,
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3.5. BHEOAYELEHEXRERE (TTL)

MREDA V&, BH~BIRAKEREOREYE - EEVE. KRB (R RERILE
BYDORERE) OEEYE. TL T KERIEMETH L, o T, TOEBELVEFH A D=
ALICET AR/ ERMICHEAMICTHOATETN S, BFEHOREA YV U IZDTIE.
ZIIHETIERDEREICKY. IROERLFLLEMZN, ATHEICKSDTO—/\ILGAY
VEEHAMNBFES-DIL 1970 FRTHAN . TNoDT—INLBTHOX RBEI EXH
Y ORADEFEST-DIE 1980 FREF THD, —A . MERZRAN AV U ETLETHIRIG
MRRED DEDBBAF v R—2M, TELTHRAROHREZFIDLELT 1980 FH~1990
FRITBEAMITITHN TS, G TH, NASACKEMZEFEHSE) (X% Global Tropospheric
Experiment(GTE) 7O4 S AIZKY ., Bk, KEEF., 77UHEE., KEELBEEHICHBLNT, 2K
FTORKJIEFAEN RSN, CNODEAMRICIY  FITERETIVAIZE T EH/ 17
YRABBRENBFLEBOAKIEZICERGEEEZ S TVAIENRHINS LTG>T, — A,
BARDOHEEIE. ATBET—2BITICEVTIRYIA—F VL EMET HLREMFFIC, GTE
ZEOMKOBRTOYT S LTIEAN—SINTWED A VR RO TiBERE-RET7O7HEIC
HUT, I ER R+ R—> (Biomass Burning and Lightning Experiment, BIBLE) o4 >y
UTEAZENNICERLTETVS, A OBTAVUICEETHEE TIE. TS BROH
REDEHZHDICHENT S,

BExRE R E (Tropical Tropopause Layer, TTL) (&, }RENDZEI[ N HEBE~NMEATLHE
1=5MEETHY. -oT. KEBEA VU RILZDMEAEHE 52 SEETHSD (K 35-1), BEM
2. KEBOBIHEREREBICETKEARREEER D “RAKBIR"ZHESISILGHEBENEE
HIETTHD, EORBOHLEIT WEICRADLINFBEICEATIMENGEINTE -, HRD
FESRZRET B3 LULMRERICDULNTIE, BRI (2001) | BRIR - LLIE (2007) 2B BEh=L\ AEREFE
BLTEEOREITREOM|REL T, MERER . [SRIGHEN. BERURLGCEOFENA
WoNTETULV =, —A. 1990 EREY, BERAREEICLIRH AT EH (BEDA VKR 7B
ERE-RET7OTEHALEDASINTREEFT)ICE LY TEFHRAFYUR—2F
TLL T, KIEEBEOEELRBINELO THLMNIIHE>TETLNS, AH O EH X TRE R
BICBEYTHER T, Cho BADOEMICEHLLEAIFEZFIOLITHENT 5,
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35-1. ENEFREB SR B (Tropical Tropopause Layer, TTL) D& X (J. R. Holton K ®D
website kb)), FIRIFKBETOAT7MIL. IR TRSFMEBRTOT7AILERT  COMBEEIE. F
REBRETBIRRINSXTRE L. Brewer-Dobson FHFFEBIRNZEMICELIKERLE
DEBEHELTIRIESN D,

(1) AIBER2IZKDAVUBBAT—20MEN: AV QBO. AV EEDFHEE). Bt KRHK
1481

FRE T R AL B B 0D R B < (4 24 — 5 B # D IR &) (Quasi-Biennial Oscillation, QBO) 1'% &
EDFISNTULVDAY, QBO [THSFVVREEE (LVhW5FV Y QBO)ZALFHET—HIE
DEHASMLAN=RLEZEMLI-HZIZ. Hasebe (e.g, 1994), KR KBIRETILERALVH
%12 Nagashima et al. (1998)EMN&H D, — A, BB DAYV U £ EDHEH AT —2IZKY.
Shiotani (1992)[&—FZBL TREKH1#EE (KEFITEX, KEFIEBNNEFETIILE
R H L. DD< Shiotani and Hasebe (1994)[XEH DB EEH AT —2EMAEHEHLET. 2D
BENHEBETIERBICHERET S EZ2RBL-, CORBERBIEED S EHE O
AN=ZZXLEASMNCT BIHICIE. AV THRABRIPLERARTHDHH ., BB, BFE
[CIEEENGEAV VO THRAMAENFEAELGN T, COZEN. DEDORBE i 188
BAMKIZEDTOD Ik Soundings of Ozone and Water in the Equatorial Region (SOWER) (%
B) . BHBELUY Anne M. Thompson KIZELSH T AL UL Southern Hemisphere Addtional
Ozonesondes (SHADOZ) (# i) M ENHELLE->TL,
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(2) EET7ZITIZBITZ4T 0T TEA

BAD AN TH285HE (ADEOS) IZEHEL . FHARE %M (NASDA, ZHEF) ERFEREMN
AVRRITZEFE T (LAPAN) EHB AL T, 1992 FEITAVRRI 7 -EO+vT-Jhat LAPAN
S[ERBBATICAV OV U THRRAV AT LEE AL, 1993 £ 5 AMB A 1~2E D EEH7EE A
A BIASh . JRTE (2008 ) [CLV=HF THFIN T S(e.g, Fujiwara et al, 2000), 1999 i
[& SHADOZ AT x/h (#ik) [CBEL. Ff-. 2003 FZAMLIE., LiEBEXRFE - REXFEHNA
AEUOEEFEFEZESILSITHE>TVWS, TILZ—=3TH#SRRBEA YV UV EBRXREZOHER
(Fujiwara et al,, 1999). BELU. FEFTILEVIRIZEBREBRAY > DOXHRBEANDEEIRZDFK
R (Fujiwara et al, 1998)H%, ¥ D KELR LB THS, £-. BEERERMAERROT L
—JIE L= 7 RERBOUAR—IWKRERBOAV UV o TEEBAE Y R—LLTETL
b(e.g, Yonemura et al, 2002), ZD536, IXL—FDITIIIVT—IVIZHITEFI VI UTE
BHBIX, AVRFRIT-J ORI, 1993 ENSRELTTHALZMELTHY., SHADOZ TR
TOMIELBELTNS, 52,2003 FITFRAATHY VYU TEHRBANE GO TINS
(Kita et al.), 2004 ££ 9 AMib(E, SOWER 7OV I (k) DEE. RhF LN/ AI2ENTEL
VOJUTEEBRANEIAONATETCVS, REAT7OTHORRERALZTHDE R L. VR
—UERICESYEE L BEOEANTOENTH D BHE. AVERITROI/EEIZE T,
2B RKE BRI KFIZLS Optical Particle Counter T7AYV LY U TEHBINZHMEEINTH
YU, A RBETERBREICESITAI7OVILOEELRT—ANERIN T S(e.g, Iwasaki et al,
2007),

(3) IN=—=aBFVAUFEFAR—ILE—FBRRIZHESIA VRO TBEREETOR R
B4V UEKER

IT)IL=—=3mAREI(ENSO) &I, KFEEICEITHAHFELU LEDOFHEF OAK[EBFEHEESE
ABRZETHY . TIL=—=ahELEEM VRO THIIFEREICOI->TAOM-BRIRELG
%, EFMICIE. REORRBI/BIRICENT-Y . EDRBEEMNELIYT HLEL, FMARK,
B K KIRE DNAF T RRBEL BRI - REAIELT D, —FH . AVREF A R—ILE—FEIFA
VREFIZEITSH ENSO R#HDBERTHY . FAR—ILE—FEENELDHE AVRRITHEIED
- FZIRINRE L7105, 1982/83 D TIL=—Z3BF(CHR AV FTRREFRMN LA ELSC
Ao RE7O7HETHBEARFLEBBEL TRH SN TV =L53THS, LML, KK1E
ZOHRATARBHEAENMTONIEOH =D FIEBIZH AL IITBRANEBHICHRE TS
7 TCRRILEMELIRO = 1990 K H(2, 1994 £,1997 FOEH(LWTFhb, T)L=—=3¢
FAR—ILE—FDEFFEELHGE D) MO THS(eg, Fuiwara et al, 1999), ¥, 1997 D
EHIDOVTIK BEHOAV UV o THRBIZ IS REA YV SRR ERDOBEOHELT . JR
FREARMOTIL—THEMAYLTREMERS CET IMEMBREEELIZY (g,
Tsutsumi et al., 1999; Matsueda and Inoue, 1999), B 2&RIIZ K54V LT T7OVILDIKFESH
D EHTHITH 1=V (Nakajima et al., 1999; Thompson et al,, 2001)& . ¥R R ANL, AV R
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DTHEMKKEDRRIEEZANDEZENHARINT, GHE. FEREZERMNFINELY Geophysical
Research Letters 0) 1999 ££ 8 A 15 HS[Z INFOS-97 &£ E M HFEN TS, S5(Z, Sudo and
Takahashi (2001)[ERSIELFIBIEEZEEBLI-RRABRETIILERALT 1997 FOEHIERETL
LT . HMRKDAGLT | ERIEICEDIKEREERL BRN N REA VU EXIZHESL
TW=IEZERELTz, F1=. Kita et al. (2000)[FBET—FZRALT 1979 FLRED AR T
BICEITE5REAY U EKIERET, 1982/83 &, 1987 £, 1991 E(THLT)L=—=3LFEH
LIE=#ERRH--CEERHLTLAS,

(4) Biomass Burning and Lightning Experiment (BIBLE)A. B. C(A AN KIRELZ KK ILZEMZEE
FEEURD

1998 M5 2000 FITH T T, JAXA(ZEF NASDA) /EORC AAHILERRY ( AUF RO THEEX
BE~IEBA—RRSUTICEITARBREA VDO FBIEDERE BEL - ZE s ER .
Biomass Burning and Lightning Experiment (BIBLE) 7O T/ AEEES N 1=(Kondo et al., 2002;
ULk, 2007), COERITIL. RoNF-HIfE - BETEH LD AV ORZICEDLLIS KA
DRFESANZ, MEREZES>TILERMITRRT S ECKY ., RAER-@XBRE - b7 RISBE
DEEILEHIGEoTz, COFER. 9-10BIZELTIE, KFEEISEBIEN TS EFLERALA
URROT LEEERT HE ROVEERREBIHFIEICLIERBIEYMDERE. TRDIE
ARBEONAATRABFEDEZEEZT-ER[DO EAEHZEICKY . 7V VORI SE (LibEE
BOMPEELYE) DREMEXRL, MBORKEHRTHY VERESIERIL TSI ENHAL
hr&7EoT=(Koike et al, 2002; Kita et al., 2002; B 3.5-2), £7-8-9 A D ILEA —RFFY 7 TIER
ELEHEBOHFEICEY . NMFIRABBETHRESN-FETHS FERBRAICEACAHL,
HAEICKYPDHOMNZEESNGENS, FTIVURTIVIDNAA T ARG ERBEDMET
FALERE A D E R ESIERR L TULND T EMN S o=(Takegawa et al., 2003), F£I-ILEA—R bk
VT DNAFTRBBETOEERTKS DR LE(Shirai et al, 2003)%°, BAFTHOEND 175y
T abYDERBRILMDERE (Koiket et al, 200772 E LM FRICEERITTHENE bz,
BIBLE 7OV Y TCHRONEMERIE. COMBOARRMTEHALL THER M CHETT LA
BRI EICHIEBERASN TS,

COMETREITOVILOBRANIFEAEERSNGIN o=, BEDKEETILHERET
FAKAORBPIETITZOVILORK[MBIZELY, FOT7TEVR—VRRERNEZEEZ(THTAEE
HERETEH5LDLHH, &R AFTHICEOWT. T7AVILOESSICIEEYEICERETH THMH
RNBETHD,
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FETOKERREZREVKRETRY,, 1998 4 9-10 A BIBLE-A £l & D<E D [Kita et al.,
20021,

(5) Soundings of Ozone and Water in the Equatorial Region (SOWER) A< x4k~
ZOTAVIOME. (NITHRAFESIC, BERREOA YV ORBERB1BEDHEBEZVL
DORELHHELT. RAM-EABMKICKYETESN, 1998 F£ 3 A ASNTREBIZEITS
FIIOTKERVOTERBRAOETIEFEY, LR FI  2EEEOEPHRAETERT
HEWSTZTHTE (2008 ) (LM =HETHHIL TLV S, NOAA/CMDL (4B DB AZERT. 4V
U TR LR RE - THRBEOKASATELEELTETLS, ZYOMEEHEKF
FICBFAAVUPMORERERORADITDOERATH A, TDE. FRBEREERICH
[TZKBREEREANZRXL (BEIKAN=ZXL) DEBRBICEENEINDLSIICHE>TE, 8
BIEEL. R-PRAFFEDOAINTREBEFYNR-VVAIRE (BEELUVNT A —AF 0
DMMERD) Mo BREFH(AUFROTERDELT RIFFINR-E2F0EMILBDAN
bFL-NJAET)ICEREEZATETLD, FBEZTILEVRICEDKETBREBEDOHRID
£LAI(Fujiwara et al., 2001), BAFKFEF O L&A - THABEDKAT DO RS 1 DAZEA
(Voemel et al., 2002), ELAIZ B THO-BFTR -FRRKEEDFTV R METDEEDREHA
(Shiotani et al., 2002; Takashima et al., 2008)FEM, E—HADE-HHMRTH S, £=. BEHBE
RELEFTLT,. EREKERV U TORIE-RRICIHAMNICEEZEGREZRZLTETLSD
(e.g., Fujiwara et al,, 2003), &I TIE., ¥iREFEEEIZH 1T KRR EKTEEIZH T D/
KBREMNEFEINTEY., REKXBEIRET ILZFHL-#ZE(Hatsushika and Yamazaki, 2003)+>7&
BT —3% U =B R (Eguchi and Shiotani, 2004)43 %, SOWER TIZCNODRERER. £
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DIBBBIZKDHEKBEOEELLEBEL, E., Sih S ERBER (LS “MATCH
) EEMEL TETLVS(Hasebe et al, 2007), S5I2, SAE —ICKAERFHAFHAEHLE.
fR/KBFEDEY B D ARRIZEH HEANTLVS(Shibata et al,, 2007),

(8) Southern Hemisphere Addtional Ozonesondes (SHADOZ) 7O x4k

(1) [SHRAF=KSIZ, SOWER &EIFAIIZRF X REA YV  ORARK1EEOHEEZVEOD
L L= Ok, Southern Hemisphere Addtional Ozonesondes (SHADOZ) A% NASA (4 8F)
@ Anne M. Thompson ZHILELTEHE S, 1998 EMDIAFE-TLVS, BERID T IL—FIZ&Vi
BFENTETCWBHFORFTOFV VU THAMRBIZY O TO[BRERBL, T 57 —hA
J-EMAD website ZEETHEVNSH T, BHA VoV U TEHRARYNI—IEBEL-, Bl
10~14 DIRA DT O IMNIS ML TRTE (2008 F) ITESTND, BRHDAVFRI T
bt L= 7 0F7SL0T—LESMLTEY . BEAT L—TDEBRELKEL, SHADOZ
DTt yh &, RERE 1 #EEDERBA(Thompson et al., 2003)D (EAN ., $FICBTE T RERE
(Tropical Tropopause Layer, TTL) D& ERICEELEFEMZL -, BAANIZLS SHADOZ F—
2% L= TTL OFFZEEL TIE Takashima and Shiotani (2007)4%8 %,

(7) SBDEE

1990 L HMS 2000 ERD 15 FEHFY. BAANARE EBFOE L EFZLHER HIEGHZE
FEGHNL, RKRUEZICET 5 ZDBAMARELILH->TE . HIT. RET7OTHEIZBE T
T EHRMICEEZLGERELTEREVZ S, REEBRIUVASEEHORENEERIND
KOO TELRE. COMBOXRRELEHOER. LU TOEROBHRITEFTETEEL
BoTEREVWAD, —BISDOVTIIRHMFEICE>TT N ERL TE-0OT. RPZEH O
FBICEEENoRYBORETHD, £-. BRAMEZDFEICLY, RLAREDFTHOL
NWBAELTEEVNZ D, CNFETORGERADMAZRLICHMAREOETEICYVEZ
TIKERKIZ, BRAHARERFT7AVIILBELGELYEELGHRDAAMEEERTEIRET
H5. BEETILEAVETOLRAOEEMBATTRL THAIDT, SENEANTIKRE
THD. UTICLODMDEFRMNLGHRRZEBICOVTERT 5,

A> BEXRE- THREBRA VY : FAEHHNL 10 FRELZSH-RAL A
AVRROTIZBITR2AT OV TEESBIESE (2008 F£)T 16 FEHFMZ =, £/-.
SHADOZ 7Evz /e 11 EBFMA =, TIL=—=3-F AR, (VR EF(R—ILE—FI]
RITHSEELGFELAEHOBBIIMKALLTEETHAIN JFIC. AN=XLMEH, ETILIZLD
EEMBER. BRAERICEXILDEAMFEDLZELOPE) . Soll. XARE- THKEBRD
EEEREIICHITS 10 FHRELH. 5LV RN VREEBRTEIKRICAYDDOHLLE
AbND, OV KURE D MREIZ. MG D ILIZASBRMYBEL ZENBETHD,
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B> “REII"AFTOEREBIEATER~EHAKE
BAANARENEVHARB AT ZENTELRET7O7EHE, HANICRTLREFRERN
ELL TRITHN BREXRFR, ERAXI[ELHOMBEFTTTIERLLO TV D, [k
BRADEEBRANZSLICHIETHEEBHIT,. IT7OVIILDEER A RDHEILZRATHINETH
B Fl-. COMBICFEARADK[RAZDHEAMRELHR AMICERFALTETLS REBKRED
TIN—T%), SHREGIEREERILL. WERLBEOREMEREBIRTRETHD,

C> FUOTEVA—VERTIEE

FOTEVA—URRICHESIR[EEZEHOMR(E. FRBLGILICVDELILENTS, 3t
RETEPEBICBEVTIE. ME-ZE NAMFIRBBRESMGALFV XS, T7AVILEED
ERERIBENMDETHLHL, LHMARE - THREBIZOVWTIE, EVRA—VRBIREEDEBIHF
SHEDOHREBXMRBERAARBRBENFELTEY. TOHAMARS U AN X LEHELN
HETHD,

I

D> BHEXRERE(TTLDHAITURX

HAEMIZIE KEKOBEN S EMEFZOBBENEEATNS, T, HRNICATEERSE
BRAIZHRGELTVB T IIL—TETREDLLZND, LA > T, BIGHADIHEHN S ORMEIZERY AR
ATULKZED  HHRD TTL YA IV RAZ2=FTA—~DKRELGEWMTH D, £=. ETIITD
Habhold. BEMNATUEED TTL ~DOREMELTORBELILEZADAIUN\IE
MINDLSNHE-TETCWS, BBV ORELZILICEELGRIEZRZLTVLSDTIEAE
WHEEBZBNSEITGOTETLNANSTHS, COMREICOVNTHRGHADILIZENODE
BMEEZZTIKDELH D,

B> ETVUY .. BLU. ARBLFBRAREOREER
BHEDOARMEEDETIVTIEVWELER S THAEIFERAGL, 1997 FOITIIL=—=3(T#5
TVUEHDEHFICONTH, EEMICERAIEHonF=EFVREN, REA VU ESHDE
TUVTDBRIZIE. BEMEDOHMRIOSLDIZVIREDT—EINTARTHY ., ChoDT—4
RE-BEOEHILLETHDS RO B NOAERFIEFEDBRAZEN LU, T, BB LY
FEEDBDKRT I HIBFE (Stratosphere—Troposphere Exchange. STE) B LU FDEE(LIZD
WTHELRFERTHS. BB BAIZ DL TIX. Chemistry—Climate Model Validation Activity
(CCMVal) EWVS A D—EELSRTET LD STE DLLEOIRYMAAIEFE->TEY. A
ARELTHLRBHGERDROON TS, XERERIZDLNTIX STE [FAVUIFVIADERR
TEEICEETHS, ETIVVIDIAZa=T4—TlE. dREELHBE - FEEZREEICROX
SIEZ-RREETUTELSFLLARENRREIN TS, BB RE XK BERED M
BEEBELT. BRTHL. ETIVTICRL T ARBER BB OIERZBA 5L LI EE
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3. 6. LEKRBRERETIHE
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(Takemura et al., 2002),
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CHASER [2&2AYVUHBIVEEILRZEDSIaL—2avIloWWTIK thE, VT, fZeté,
BEICKDZEEAMEZRAL. FHMIZFE @I TLVS (Sudo et al, 2002b) , TN 5D ILETENFF
DEEMGRIEEZELLTI. BTV ORFARFANEZETHY . EXEMUAMNSIRE
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IR7E (2000 ) FTH LAY VA HDZEILIZDULVT, CHASER IZKY BRI EF1THSE, (5L
EROABRADEMICEY S LB RBS SO REREEE TEEICA Y U EML-C
EDD DD, SHIT. NATUALERE (TAVEE) ICERT SR EBA YV UBIREEETHE. K
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08 W m?2 ThHd, ZDKIEETEFINETHEIL. IPCC-AR4 (IPCC, 2007) [ZBH:ET HET /LM
MELLLETAD I (ACCENT-MIP) THTHHN .. BETILICK DG 58E D FHPOREIC
DLVTELLE RSN = (Gauss et al,, 2006; IPCC, 2007) ,

(5) T7AVIL-EZERBEETILDSHDOREESLUVEE
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WIZEBRASBES FRERRIOTISEDSON. TIL—LT—VIEERL TS, COMRKBEE
TILERAWSZEIZKY, FIZIE. BREI7OVILAERICHETHSBE1EKE (H,0,) - KEE
IEZCAI(OH) - B&V O, LOMEKRFMENBICHERAMELLG D, 51T,
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TILINZBHAAENTEY . SRS R TLETILERAWVMENGSIaL—avITk
SHRREVSARENEKELTIKEDER DN S,
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B L TLY% Aerosol Model Intercomparison Project (AeroCom), Chemistry—Climate Model
Validation Activity (CCM—Val), Task Force on Hemispheric Transport of Air Pollution (TF HTAP)
EOWMRT I —TERYRAAEMNS,IPCC & 5 REFMIHEE (AR ~DEHMEBEELTL S,
ACRC TIL MLFRE IV T T7AVIVICET 2BE 2030 FOBE. MES MORIL. ED1E
FEEFRENSIFBEITOTLKIEITEOTINS, =, 2008 ETFHHAICIE, IPCC AR5 ~
AT REPAFEEF R FIANRRFELLOTLVND, §&E. SO FIVFITR>TRIEEED
DIFEFARBENITONSEITHED,
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AhO—LIE#H (BL) -1 REEL 7 ILAREK (550nm) (T) DEFE 5 #(Takemura et al., 2002a),

herosol direct radiative forcing (iropopause,all—sky,anthropogenic) ~ Aerosol indirect radiative forcing (tropopause,anthropogenic)
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3. 7. AI7nY L
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(c) BRNER (C12 - C30) i) AoV ELy () AoV (gh ULy
AT
HOOG — COOH HOOG~"™ COOH Hoog~"~~"COOH
(h) @ (C2) () ¥O0E (Ca) Iy 2/ (Ca)
/(l;ia/COOH HOOC~~"COOH HOOC -~ >">"C00H
HOOC o
() ZIL#ILE (Cs) (m) PUE VR (Cg)
(k) A F LN (ICs5)
COOH H;C COQH
HOOC ~~ ~"">""co0H ( \(
COOH

(n) FEZ-7 B (Co) COCH .
(o) ¥ L1288 (M) (p) AFILT LA B (mM)

JGOOH @EGOOH 0
c

COCH HOOG-" ™COOH

(s) 4 F¥ O (KC3)

HOOC
(q) FVILE (F) ) 7 2ILE (Ph)

a OH
G -
HOOGC NSNS COOH HOOG )\/ COOH OHC =COO0OH
(V) A —JLEE (wC2)

(1) 4-4r LA B (kCT) (u) Uz EE (hCq)
9 9
oHg” 99" H,c-C—COOH  OHC—CHO  H,G—C—CHO
(W) 4-AFTHE (wC4) X ELEVRE (Pyr)  WMTVAET—L @ aFsuA L
(Gly) (mGly)

37-1. RRI7BYVILHITERHINSDIEKAME (A E TR AT EE) 8 X UKIEME K TH
HATER) BRI AHILESY

55



TKER[DEGE - ZELEREZRET D, — A HFRENBKEREYTEONSE. Z7AVIL
DREFEIFIETL, BEETEIKES, COLSITEBI 7OV ILIIER - K5 - RIEE
B)1ZE<BI 5 9 %(Kanakidou et al., 2005),

FRYOBMEIL. EREOBBLRFREHORS, 4hL, AHYDILZBEICL>TRESD,

37-1 2. Z7AVILHICHRESN TS RRWGKBES LUK EEERIEEMETT .
FEKBHEARYELT,. EEHRIEKFRVILTILTILAV)ARL—BHTHS. BEDAIIRER

TTIERFBHD CL UTDTILAVIEIFEAENRHERICHEET S, LML.CL, LEDTILA
UTCE—EIAREELTHEL. AR FAFORBRIERFHMERBICKE(KESINDS, BATK
K[FICHRBELTHAT DT ILAVDREFHFEOTILAVICHLTH I SHEESLE
EZAoND HEYDEDREIZIE, Cyy, Ch Cay, Coa BEFTMRRNOLARE n-TILAVHTY
DARPELTHET B, TVIRKEIE. —REOONRZADHN. BHBE TR T L8R E
FIFEHROERNSLEOTNSIEA LN, TENLTYIRIE RICKYELE, FERMNEN
BHIEICKY. EOREMLEIANELARRITAYVILAIFELD,

—A. BH-ARERON-TILAVTEFHEBEON-TILAVDRELIE 1 £55, Zhib
. FEEBBERY HEKHR) ELTREFITHESh ., KERFTHAROBETI7ZOVIL
FFEED, INDRIEKFIL, KEDBHMMENB L =OITKRFDKERERIESEDEEN
[FEWN =D, ITAVILRENTILAV TEONSEHMFORBRFEEIINZONEI LTS,
FMBIZE. AP LVRKDRIAEKFOUEERE AN R ZEET M. ZOHEMHFEYIC
ZWVOITERBEEARIATRT ST (GC) THLHEIZHBET HIENTELL, TDHIZ,
GC /A< k4S5, LEIZ Unresolved Complex Mixture (UCM)EL TSN EILELTIRN S, UCM
FALKRDEE (. B TIEEIN-7ILAC DI 10 fFIZHZET D, Thiod UCM (F, et é.
FRPTNITITIN -7 IO 3T HRIZERL. MEMDEEEZ T =RBP THELE
95, UCM AL KR ITBEMBEDICEFEL. KR T O UCM iREKFR ISR EEATE THIES
D—WMHARKFBICHEESN-EDELEEND, FHEBEOR)TILAR/ AR RALKER (/3
Cy—Css) [, MR DMEREBEL TR FICHESINS,

ELY  RUVELUGREDZRFERRILKE (PAH) (X (B 3.7-1) (L RBAH A/ A AT XK
HEDBETERLARRICHHEEIND, PAH [NV EVREFDE=OIZ n-FILAUIKERTH
PIEEZEF O, KIZIEFIFIZKWD, AR P TO PAH DREIELEMEL -7 ILAC D
DD—RETHD, LML, KEEOHSTCHILICKIBIERIEEZ(TE5=HHBLOT N, £
DT=OICRIBEEHZEDEIC PAH XD EE 2T, EMREEIMANLEILT D AV BB S
. FLID FULUBEDEBERILKRETDTILXIVFEENT VI EEH T H5
(FUF/90FDELTHEMEINATEY. ThoD—EBIXREBRIETRILEZTHILLKKEAT
[CHHEEIND, oD FERRILKFLZTOREEBRETORIEFRERY (FEERT7ILTER.
T/ —VELE) ERERTORIEZHRISIZEVIES FOOILRUELREIZEBRSh, ZD
—ENERITOVILEGD,

EBRT7ILI—LELVEHBIE#ITOVIILOEELGRSTHS (K 37-1), Thbld, bE
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HEELEDMDEDTVIRABDELTHEEL. JLILT LA DIBELRICAIZEDERIC
FOTKREPITHBITT D, LHOL. TILAVEIFELY  GRIMBEEBAEEZ RS EYMDOEILLIE
PTHfESIN, TIEERMERET L, RFHH 20 LLEOTI)La—)L-IEEEIT LIEFTD
MEMEB > THLRELRICEADEEINT LIEARMELTRBICHOI-VEEFT S, TD=0
HERAFLELERXOI7OVIILHIZE. aVEEQTIILO—ILOERB EEINS,
NOEDEYIE. RBEESRAGRDIFEKICHTIBBEITRDT 5, 5. BHEETIE. =7
AV OKRFERECTHREEEZRL. ALARFDILEETRBERIZ. TLFLEEKRKICETS
KETHEAETILITHD, COLSIBRA L. BEAORECESFEEHELI7OVILODE
BOZTOROBERBIEICKEGEEERITT .

OH, 03
: > HOOC—COOH
@ @—;-HOOC/\COOH/

R-CH3 C4d| C5di Gedi

Volatile organics --=->  Organic aerosols

37-2. FLEDRILKEILODIESD FPHILIRY B D 4 B [Hatakeyama et al., 1987;

Kawamura et al., 1996]

I7AYVILRZEDORF &, KITEITE KBS A HoEoTNS, EDI5 T, RLREN
BLMEEMEINED FIHILRUER(C,~C ) TH D, PHILKRUERIE. 5 FOMmEHICHILARFD
IWEZEZFHSTHEYZDBIEIEESH TEL KIZKLE TS, a7 (C) (. KKRT7RVILET
RUREDBVCAHILRVETHY ., YOVEE(C,), a/\VEE(C) BINITH DHILRUED
BEE, —IC RRBDPRGDHELELITRERLBLT S, INODDILRUVBERITEDHKRAR
BIZELVEE THEET Sh[Kawamura and Kaplan, 1985]. KEFHD [EREF P CTHRILZEHRIGIZEL
UZRMIZERKT BED THSH[Kawamura and Ikushima, 1993], a9 BEDRIER{A L F D &4 Al i
BIZOVWTIEEL O 2 TLVENESAN BN ALY MLIVEEREFKRRIEKFED OH
FUAIZKBRIGICE > THRIBENZRALGRICFRAZRETREBMICO1IVRICEEESZE AL
NTWS (R 37-2), SHILKRVEEDOHICIZ, ZERBERF-ILA VB AFILILAVEE, D
TILVEEBLHEET D, Inbldk, ARRRIEKRDBRIERIEPEATHLIMN. KRFTEIZ D
FRI-F TRESh S (R 3.7-2),

—A.TESAUEE(Cy) [T BBV RS VNEETREINS, TOEAIKX. 7TES1Y
BT EYERO R BRFERBROAY VBILICE > TERMICERK T 506 THS (K 3.7-3). 7
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EIAVRIEEBFEI7OVIILBRICHEBEMEVNRECTHEET S, . ALAVBEOE—D D
ILERYMTHD S-AFXV/FUoBELBEBFRRPICHRESN T S[Kawamura and Gagosian,
1990],

H,C 2=~~~ COOH
Oleic acid ( C18:1)
Unsaturated fatty acids
| 0:,H:0: ,0H -
HiC~_~_-~_~_~CHO OHC ~_~_-~_—~_~COOH
Nonanal +

8-Oxononanoic acid (wC9)

H3CW COOH HOOC WCOOH

e e Azelaic acid (C9di)

OH -

HSCWNCOOH
o HOOC-COOH

4-Hydroxynonanoic acid Oxalic acid (Czdl}
v t

HSCM]NCOOH I HDOCNCOOH

o Succinic acid (C4di)

4-Oxononanoic acid

3.7-3. FEAFNASRREE M S DO HILR U EE D & B[Kawamura and Gagosian, 1990 &R ZE]

DFORWGITIVTEREEF OA AT A XVES. 7TREETHAHAEILEVEE, DHILKRZILT
HEITVAX YT —ILGELRRPTRVNRETHET %, bl FHERIEKROF I,
OH SV AILIZ&BHEEIE R IE TH B EN[Bandow et al, 1985], 2 VEED &K RIEIZH TS HE
KEEZLNTUV S[Kawamura et al., 1996], CNHAFVEOTAILRZ L DOBEILITEROF T
BEIHEDHELH H[Warneck, 2003], ERilE, T7OVILREERKRIC. AEYMOBEILRIEE
REL. ARYERIEBEDLDICERTIIETHHEEALND, TFEPCTAILRZILD—
B RHEPICLEET S AR-HFORRERBRICKEIKET S, F-. —MOAILKR=ZIL
[EKDAMRIEOT ILE—ILFESIZKYR)T—EY, T7AVILEISEESNA LM FR
EEINTLVB[Kalberer et al., 2004; Kroll et al., 2005; Liggio et al., 2007],

DFLRNILTOERI7OVILOREIE. FEOFEEHH[Wang and Kawamura, 2005; Fu et
al., 2006; Wang et al., 2006a; ]. P E_EZE(ZH T 51T ER A [Wang et al., 2007]. KEFELEEF
K& [Kawamura et al., 2004; Simoneit et al., 2004; Wang et al., 2006b: Mochida et al., 2007: Bendle
et al, 2007]ICEWLVCREASNT =, £, ABERRIZEVWTHES FOAILRUELGE DREL
T f=[Kawamua et al., 2007; Narukawa et al., 2003, 2008],
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()EEDMEICILSARITOVILOERERIR
FTUoSAVEESMEERWARI7OVIILHAIEZLOEFNTMREEAE LIz, L—
HP—T7IL—Sav (AU LBENHET PALMS) ZAWV-E—HFiHBITIX. MRBOHKA
BB TERYIHTFOIERSITHY. ZLDEEMBIBELANMEELTLSIENRESN
1= [(Murphy et al, 2006], £f-. T7AXFA O IT 7OV ILEESHET (AMS) [Jayne et al,
2000] ZRAW-EBIZKLY. HADZL DGR TERRABKIT7OYVIL (00A) M iRIEKFRZA
THEBITOVIL (HOA) ICHRTEXEHTHIZEN S >TEF (B 3.7-4) [Zhang et al,
2007], Cho BEEXIETZAVBAITE. ARV DL EHL NIV ORE (FFHRTIEEZ/R
THLLD ESKRREHETAS O0A/HOA HEEEERENREETITOCENAIRETH D, cDELD
BRI REREEGERBRRT—ILOEBZRATLIEMIE T, HHLIIMZERIC
FBKE-RESFOBACENTERICHENTHS,

Rural / Remote

Avg. OA=7.6 ug m? Avg. OA=4.7 ug m’3_ Avg. OA=2.8 g m?
o . )
10
~ 5 : i Oxygenated OA (OOA)
e s s
(=) H 3
= : i
g 151 : ;
38 RN Hydrocarbon-like OA (HOA)
ﬁ 10 i Urban downwind
= ] ‘—’
O—ITI‘V_F.TITIT'T.‘V_FIT'T.‘V_FLV*F"V‘T'T.' T T T T T T T T T _T_1

e & L 8 < X = > T X X X Ww o X¥X ¥ W W € € @ 0 O > & T T T T
ggfggAn.gor—zz 8 3235 o 35 5 > oo gggozzg S §5 5§ &
= e B s T N By S & 8 8
CSESSg 2 8 e252-5 53 g ¥ 283 8L g ¥ 52 E €
9ESS 5 5 2 800280 586328 S § 8 85 v vg s QLo
Sops=8 & o B¥XEXEF 253822 O 5 6 S & § & & g m.‘&ug, s 8 =
§OUC 20 2 £53532 £E08T 2 FF 8 F 3 3 5 Eg 35 28 2 E
@ Pl or=2 887§ < 2 -2 S 5 %5 8 5 g 3z
=3 %g 2 = @ 3 %%"aﬁga)"’28 2
5 23 5 & 5 3§ 5 3382
= > g 2 £ O § & & =
2 (<] £ Z2 o
(] T [e) S c
z [ 3

Zhang, Jimenez et al., GRL, 34, L13801, 2007

37-4. AMSIZ&LD PM, B#IT70OYVILDDEE [Zhang et al, 2007]

Q)VEHIT7OVILORBHEE
RRKI7AVIILHFAZRFDOKEASIERYAOHE (REHM) (X, FFOXFHEFE
OEREZEELEEICERLTEY., IO BT INZ CEM AL ERET L L TEELRTFD
VEDIZEITONS, BHI7OVILOREFEEZ MBI FZNGAIEA SMEET SEEALL T,
S HFEOKODBERSIBAZETIVIZBEVWTHABYINDETS2EET 2R [eg,
Clegg et al, 2001] %, HHMMF B EBEESHFZRAV-RERMEDRIE [eg, Cruz
and Pandis, 2000; Mochida et al., 2004] ZRENTHhh TS, EMGHEREHO>ASTI7OVIL
FFORBHMEEERTIICE. hoDETILRAROCRIINS REEBELTRIN TS,
I7AVIILORBFEERRELEZASBAARTIE RAGRER- KRBRETICE 57
AY LA F OGRS EMNBASNZEY DDH S [eg, McFiggans et al, 2006], LM L. H
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BYDHEITOVWTOEREREZTA TGN EF MFREOETEZLGAERID—DOTHD
JEIUHEMELITOVILORBRHEDRERICERZH THHRENBOHONTEY[eg, Gysel et
al, 2004], EAX K[ DM FEEEYOBEFHEICONT, SEOMRDERNAFIND,

(AARTIT7OVILORILBRERRE  MFRETORY—RIEETT7OVILEEEED#ZH
OH SVAILEFARKRPICEVTRLEEZLGERILFITHY . EREILYMINOX), —EIERFKR(CO),
e EFREHHIEE Y (Volatile Organic Compounds, VOC)iiE DK AH Y F D B K It Z B4
L. ZhoZKEEOBELVIBICEBRLRINOBRELOICTEIRIFDRF IDKEEZRT-
LT3, CORMERGNoDEHET. AHI7OVIILHFORETE OH [ZLE5FH—RISHE
ENEIS TS EBZ NS, CORIGIE. AHI7OVILOBERCEREDEISHLTE
BT THEL RIBF OB CCNBEL L S-S ICBEH 245 L EiLS 85 AH=X

LD1D2ELTGEEZFEHSATHEY. . T 70V ILOBRHEELXETILIET A ETRMAELZLBEFRE

ELTGEFFERICHENEDHON TV,

OH SUHILOEMIT7TOVIILERAFANDEYAHFZE ¥ (OH ARMEIZERT HEEIx

T5. RIGICEOTRAFMIZSDAHILH
HERSNABEDEIE) (X 02 LIEEXRE
HELEHIEN ., BRIERE[Bertram et
al, 2001] X5 ;&% ;@ AL F [George et al,
2007]Z FALV-EBRMASI|RESN TS,
CORGEEHRITAOVILAFEIMNOR
f=&Z=, v EA 0.1-09 DEEDKELVE
THH5HE. EFTHFOHRIMLT OH 5
DHIVEEE 3x10° cm® EET HE.
100-1000nm DY A XD EEHFIZEE
NEEHDFIEINEETEHT 1-10 B
DEBRAT— L TREICHIEIh D5 E
&2 B[ Robinson et al, 2006 75& , & 3.7-5
SsE], CORRBIEHFNEBEXREIC
WY AEMRYT—IL5-15 BEIFIZRILC
THAEN L, ASFOEHI7OVIL
FFE. A —RIGIZKY+ 7B ES
NTWBAREENBLIEANRBINT
L3,
ARI7OVILHFERIEDIENELT
(. I 3—EICHESN-KKAFF

1000

100 -

@&
10 £
-
Q
. >
e =
> 0414 g
il o
e 0.01- o
]
1E-3 %
1E-4 - |
1E-5 +——rrrrm— b ———rrrrr— 0
10 100 1000
dp (nm)

3.7-5. MIEOEHELTHFORILIINT HF M
KRB LT=1D[Robinson et al, 2006], OH IZLBERL (L.
KRR 20 OFIVAVEEBDET HHTFDEIEE. OH
RE=3x10°cmP &REL . BRYIAAZE ¥=0.1,09 D=
BYITDOWTEHESNT=, 0, ITKBEEIEIE. AL AV BE
(BR) FIFIZDULNT, Oy JEE=50ppb &{RZEL. ¥
=10, 108 D Z@YITDWLWTEH RSN, EvYnN—JIC
BIHZERIT7OVILOYAXRFIZTOVTEEHET
RENTULVS (HE)
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DEBADOVTORFLANILMEEATARN S, PHILRUEDSS C,/C Lt (ROVEE/T/N
VBN BEICBREGIFHELEZRLAECEMBIEOINERELLET HH|EH
[Kawamura and lkushima, 1993]1%°, BEIEHIRICEENRIGHENF L hopane [REZE ., /&ML
FL—H—THITRKRFRECHEETEIoTz hopane/EC EELLH ., ARG ERE/INELLEF
EZEILERT CENCEFEDBMILERELT=BI [Robinson et al, 2006175E M EIFbN b, F=,
HERREINEI7OVILEESTEICKDTUSAU A TIE, RRAVD OB GE — R HE
HEISGEWHATEERBEEHI7OVILOEENLEEME N ENHL MY [Takegawa et al,
2006; Kondo et al, 2006]. KR DHALERIGICE>TZRAMI 7OV IILDERFEHEI>TL
BT ENESTRBENTW D, RILFERIGDFEREL T, BKEDBHHE S (THRKMEIZELL.
R ORISR (CCNREE L ST 7OV L DM EFE LS E D=0, CORIEZERIEIER
BIICHERDORIRICDEEE 5255,

S[HETEHAERYIORILERIGIZEYEIET HE. RBH/UNKRBHOLY/PESVVYMEAL
PENECEEZONDD ., T7AVILHETIE. SPHILOBELEZE#S FOA)ITI—IEN
BISEBE.HBICLYRRBORZVESAELTDHARERBEREIATNS [ E
Gelencsér et al, 2003; Holmes and Petrucci, 2007] . CODRIGHY, L5~ AR ERINT HE5E
RREWY[Andreae and Gelencsér, 2006]D RENFZREGE>TWLDATEEMLHY . HIERD RS/
FURICEEERIFLTHAMELALLY,

EHIZ.0OH SUNLERRIT7OVIILRFDORIGIZES>T, RIGEBRYDILLLEHEAIED
EVEEBA D R[IERIRE SN TS RIEESE LIS N[ Molina et al, 2004; Kwan et al, 2006].
SAE-T7AVIILEICELNSERYOF-GESERRELTEEIA TV,

EBROIT7AVILETOAEEYEILIE. LikLT- OH IT&HREEBRILTZIFTHL thDEEIEH
(NO, Cl, 0; GENZLBHEEIE. RERIGICESBILLGECL>THRIFFITED =6 EHDBIE
DNEVBEHICRATZBRRTHALEFTEIN, SEETNEHARISVLETH D, 4. 3E(4)CRHE
TEOMRGEELRASD,

G)HEHBEETIOOA-FRILEY-FEHRITOVILOKMHERX
HRBEROERILEYESATEIHE LY —LZREMITOVILOEREEELZE
FHEETILOESHS, BREESY-ERI7OVILOKRE -EE - INXICETIMENHR
SNDDOHD, HlAIX. GOME > OMI &LV B E L Y —TitBlIShz/RILLTILTER
(HCHOSREM L EINT=IEAIY RILKFRINMHCS) DI E - B HEMH AN ELEE; -
BRI AN ABERE - BARABRBZNEFNIZIDONTITHON TS, Fu et al. [2007]1F, B7S
7 E7OTIZDOLT GOME TEAISN Tz HCHO EEZ AL T, FEIZH 175 NMHCs DHEHE
HY Streets et al. [2003] &Y B N BB TIL 2552 E(EICBBEIZKD) . N(FTRN—Z2
JERTIESEBERVIEERELIZ(E3.7-6), — A EMERICOVTIE 7O T g £ATD
MHEZER—HBLEA, FETE/NEE., BFE TBXFFMchd LI, OM T
BRISNT-HCHO BEZRAWLWTILRIZE ITBIVTLUBREBEIZDLNTH, MEGANA AU R &
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EEEL THhB M D L K— BT 20N, #EFEH 4-25%ENZEN M >TE [Millet et al,
2008], F1=. BIL TILFEEET ILIEERAISN = OC ZRIBIT@E/NFE I HIEMIZH DA, Th
ZRBRMICHIES &, BIFRIRD OC (T4 8Tg/year [THEY | L BAMIEEIRD OC ERFEET
HHELSTEREF/SNTULNS [Spracklen et al., 2008],

GOME GEOS-Chem GOME GEOS-Chem GOME GEOS-Chem

[10'"® molec em®|

3.7-6. FTTIZHLVT GOME TEAIEN = HCHO A5 L () & GEOS-Chem £ Bkt #hi %
ETILIZE-TEHE S I= HCHO A5.L () [Fu et al., 2007],
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3.8. REWMEEDRESRHE

AMEBICHIREMNRIAOBRE I HMBERL X, AEAEET 5&LRLGIREHM
BTHY., REBMORREENEXE T HMBREDBIRAN—XLEMHBAL., FRORETF
BEREBMOIGIRRETREICT HENARDONTEY ., KRIEZIZREON-RELHE
REEEO>TND, AETIE, MEKREBRLICE>TEELGRENZH DO _BILRFE(CO,) A3V
(CH,) . —B&IEZZEH (N,0) . NAA—RVEIZTDOVT, hABEIZET5HRDORREBRE &
WHRDREEFLD D

(1) B ERFBEAZY

HHEEIZETHREDRSAEORKEAE 1970 ERBRFITHBIN . KZE. ELHARHE
HE. REETICE>TIERNEDON-HER ., HRNICATIHEHILDEENFONT
W5, BEMRSAZRIICHI->TERE=2)T T5=-HDMh LEBIFRAERNICEKESN
(Watanabe et al., 2000; Tohjima et al., 2002) . 727 - BE K ¥t DR EHBNERSA TS,
Fi- M ETOEBRBIL. EBOIE, PE., RNV LRETHLRMSIN (RZE-TIR, 2007). Th
FCTTAZEETHOMEDREEBOERBMBAICKOICEIMLU -, —F. Ao, MZEH. K
KRG ERENMEICEARBRAT SV R—LZERALT, REICH= 5 ARG EHRRLEBMICE
SN TE=(FE-ER, 2007), 4512, EHIREH (Nakazawa et al, 1991; Matsueda et al,
2002) >R ESTIK (Aoki et al, 2003) EF| AL EEZXRSORPABAE, BANEBELTLVSS
HTHY. ChETRIDEH THo- LI RENHEBICE D THKREWNVRRZHLH
[CLTE COLIEOABRICETAHSHRGEHRARTDORREL. BICH-GERAZEDRFELE
RBEAEFEOBELICRYBATELHETHY (FF-BER, 2007). ZNIT&>THANT
LRILDBEDT—EHIGEIN. ABEEHICELSD CO, DRR~ADERELELEYE S LUVE
FICEDRNDEFEREBZIEFEICIBIET ST EMNAREE ST,

CO, W CH, D EKFERE LY BCEBTH-OICIEX. BET—2EITTIER+2THY. Thid
DikFE -BRRALALLDORBZEBEED S (Nakazawa et al., 1997; Sugawara et al., 1997) , %
£ HRBEORRALEMFTRICHERICFIASN TES, SHI2, CO, DEBEFHEICHETS D
O, DHBLEEEIRA DR E TR M OIS, EEOEFAERDEMRIZELS CO, INZD
HEMNTHNTULVS (Ishidoya et al., 2003; Tohjima et al., 2008) , — 7. EAT—42ZFI AL Tt
BIREORFNEZELVEEMICHE T 52012 hHAETHLEBRAKEEET ILORARLEE
RANELNTHEY., HATRIEHRBEDOHFEEICILIRAMBIICH -5t 7 - BRI D FEA - Rk
INE DFHIE A ZEIN TLVS (Patra et al., 2005a, b)

BENRIAOBROJUREDFZDOYEZERTH-OICE BECMAT, BEICHITLHE
BOERELXRETILENHY. EIELT ) —2I U FTREISN KR 7 O A A FE IR
RSN TEZ, CNEDBARIZE ST, CO, W CH,DAHLEST | N,O X 0,/N, e | ZLDKRK
HBOZEENEE ST AEIZHT=>TETEINTEY (Kawamura et al.,, 2003, 2007; Machida et al.,
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F. ZNoDBRCEEDBAICKELERER LIz, LOLGHS KARLELT, ABERR
AOWRZDEMFHAIZIIRELFEENHY, F-ITIL=Z—Za3L L ICLEIRUEELITHESRER
DEAL®BEED CH, EMDEITERE | +HICEETETCWVEVWEENZ 2 HIONTRIKT
Hb. CNOLDRBEMRIRT H1=OITIE. LI EDOHREBEDEELZISITEHD  REDOALES
FTERBORMALELIUVEEZERLGE . RS ORFHRAZREBICH->TERLTIKIE
DARAIRTHD, £z, ERRAIEEEZEBE L= CO, DTEHAMREHE A (Machida et al,, 2007) 4>,
FREFLIVHEREEREN/NN—TELRENRARZMEE (GOSAT) ITL->THONLIKED
BET—ADOBINICLREGHGNFTEONS, LI BHAREREZEICLTRERREDORIRE
SWNVEHEETHRNTA-OICE. JYEEGARBEET ILEGREREDHFEDRAENLE
THd. SR BRHOLFEETILEBITOBELLEZED . AEOMEMRET—EBHETLHILIC
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(2)— BRI 2R
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EABDIKEKROTAILY (FEE) ICFALRAHLNFZRKRDAITIZKY., BE 250 FIZE LS KT H
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(Fukumoto et al,, 2003) I ENHROGN , A TIXRLA LT AV RI—LEZRAWN=HEDLIT
NTWS, THRERICOWLTIE, K AFKE (BRERHSE) (Ogawa and Yoshida, 2005) L EEIEM D
MtHEN S N,0(Toyoda et al., 2008) DIRELT AV MRI—LLDBRRMN TN, EREEE
BRELTIE. RGIARLEZ AW -HAEYMMRIEERTOER HRBEDL, XEERIGRZRTOHE
HBIRICEAT AMEEZE(THENTES (Toyoda et al., 2004, 2005) , REIEETIILERAN -2
HKINZOHMRETHY . BLDEBRILEVMEZHD)F—N\—DNEBEEINFRVIZETILERAN
f-EHhn,. BRETE. BREL. 7VoEZTILGEDEBAMETOEZ .M RSN
(Sorai et al.,, 2007) , £f=, 1 ZL\L 2 DR VI REFDOETIVICEG AL LHEARAA, LiRDT
AW ESITORRICERLEMELLZINTLVS (shijima et al., 2007, Sowers et al.,
2002) ,

BE10ERTN,O DRELTIFVIRADEAMAENFTERELTERLIEITMR ., RALAE, 27
AVRI—(BERDSRESNT-LD) LV IEEDO AT AENFFK - BRINI-ZEICK
Y. N,0 QOERIRIETHOINZZfERT 5= DEET —ANERINDDOH D, LH L. BEFH
ARICOVTEHA DR —HAKRE BRAOREFHICI>THMENKREKERLHILLE
Mo, RERBHDRANETZSNTING, —A. ETLERVEHRIIRIIZETLOLARIL
[CBFE->THY. 2B 3 RTARKERIEFETIVICKSFMLBITAREFINS, SRENOH
HEDOETILENEZTIICIE. BRKOBRT—2TIEFRMNICLEEZBMICER T2 THY., Fi:-
RELT7YTHICKBBHTIEIRBRORENEELLLDT, BBl (BRIESLVE—FUY
O)DEY—BORENEFEND,

(3)/\Oh—R%E

ARFPDITVREFILEYVDEILENTRENRIATHY . F HREFE TN TS, Ch
5N56, EXEZELH/OO0T)LAAA—RY (CFC) ENAROTILARAA—RY (HCFC) 1%, B
B4V URIEYE (ODS) ELTEVRNA—ILEBEED T . EELERADERMNREOTILS,
ODS LIS\ D F ARFETH S/ \AFOT)LABOA—R (HFC) . /A= LA BHA—R (PFC) &RT
VALBRE (SF;) [&. CO,. CH,  N,O ZrEEHIT RRIEFLED - DRABEEZICH L THIB T
KEEHOTLVS,

HOBETIE 1970 FEEZFIC. BHLICKVBEFFERHAHRT AL BIREE GC/ECD
PHOMAELEICEDIERELRNOI—RUAEENERESN, LFHRPRBEEZREKT DL
BB (FEANED - AR ED) L UBF BT R T HME (FBAEM) I2FH L T ODS HOE
BIDEDH BN TET= (Makide et al, 1979) , ZOEFEHEL. RELEDHREETEEREINT
HY(FREA. 2007) . 2000 FIZ(E HFC-134a HLAIERRITMA SN T=, Ff-. [RETTIE, 1990
FENLEFREZMERTHE T ODS HOERMERERAZTL. TOR—XFIUEFXARIESL
THELTLS (KRR, 2007), ChoDEBITIEEELLTEERBED/N\VITSUURREDR
EFEFIBETIECESANEINTNS,
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3.9. BFEEDHEHEIER (SOLASEMNEE)

(1) BEYVERE~AODEXRBHOELE
BRERBRIIKEEREEYHIKICZHEMERROEAICK L TEETHS (Constanza
et al, 1997) . BFAEBRITANPORINSDEREIRNEP), ABRBEMELGLEICL>T, KEQ

HEEZITTWS,

REINoDINLDYEMIGE. EVBIRIZH=5Z D E T LLEMIZFEL, FIA LD #
B CGAOEGERon B ICRGEEE 525, COMBDEEIL., IRFEKODFHEFHEASH
. BRGEEZR>TEILT B (Jickells, 1998) . 1A o DB HEFE (L. AT iAo Bl Kt~
DEENBELGETRTIONELWNEETHD, —H. KINoDEIEIEEROHRIGED
10% %% BB E M LIELIETFETE T B (Nakamura et al., 2005, Spokes & Jickells, 2005, Duce et al.,
2008) , BMFKEHETOERBIEDFEELEEICKE KR[N DREBHGEL. RONT-K
BADEEMRELTIE, TNEFEESGND, FEDFKLELGE LRERLTLDENSHRE (Paerl
& Whitall, 1999) £&% 5. HAHFRH T T KRG LB FENMREDNSVRELZLHE 2T
ZESTLADOMNELNGL KRG E (LR BIR DG T TIE AL A I ERFRIZE
EHMGEEMELEEN TS, CNoDESHLEHRE. BREOBEEYME RO FRAIF
RICEALGEEESZDMNFEAEDLI DTG, ChoDEZ(TMMOMMERRIEDRE. 185 .
ANRE., KBERCAEGEDEILELEELTNSEEZDND,

(2) EX#HADBERFHEEDR
BHEACERSERLZEICI ST BENFI7OVILNEXRBHABEINDG, EXEBH
DEVWEZRRELMEEDRET T, BALILEBIBH FMLHCIAKE SN S, £f-. EXERHD
ELWOCREIZE ST BRDILZRIGHEH , BHEHOCHERTOAV VREDEMEES
A RETE AV 3D B (Knipping and Dabdub, 2003, Tanaka et al., 2003), JBIEHFD LB &, HhEAD

BEZAEL. A —RISICEDERDORELISITTDOHRELIE T AREMELAH D,

(3) BEANDERBHABERNEDOEEDZE

EXRBHNODRIDEEFERBREYDFGRICLELN. BT OBFEFRREAV 2V DHMK
MOERMDIZICEZTLEITREMEAH S, SOICRATICESLE, BIERFIEIRD/\OS 2 (Cl&
Br)iREMMENT 20, ERBRIEYDFENS. AV VHRBDEIZGHEEZLND, 7V VIR
XDEFRIZFENIFEZRLFLENEDIHN, BEFREVEFEREND,

H,S0,. HNO,, S8 L UNH, D #EHEF, T7 OV LR D EILZELSE D, HNO, (&, FIEAKE
T AV EDBIERFANDRYAHPLEIE/EEREICE > TREICKTFALIRYBENI NS,
NITBEADETEGHRIGBIETH D,
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(4) BEEEREAOEXRBTANALOITOVILOEE

BHEMBASNALSIC EXBHOERGEZOBVHFEKREOLEEZZT.BATD

EHFMHEEIET D, INlE ERHOTILARROEMZESIEEL., BREZEDSELT8EELH

% (Rosenfeld, 2000) , L. T7AYVILDBRENZTIX, EREHASDZELERIL. —ERE L

EZDOHRIEELEDS, L, BEAKIIERBATE., BEAMFACOERRICHEHS.

HARHFTHABIENFICE ST WNABEBRHFIBRESNASY, MM FRILAEEL
T. ;L% 9 HRosenfeld, 2002) , > T, BEARERBATOERTAHMNSOI7AYV LT
DFBEBIEZTNIEERITLGVEEZLOND,

EXMHZERBDBEADRHELETML. BERIRRBE~ADANLEZRDEDMHIGO
BIENFOFEICIOTELYMEDO RIS -REBRE. METSVIADHEEELELIC. T7AY
IWHBREORVEBEMRE~NDEZELMELBER SRS IRELNDS.

(5) BAD AT EEWME RIRMZE (SOLAS-Japan)

AARTEH. KRBFPEREARLLT. UTOXRKEHESBFEEYMDOIGE-TE. ZL
TRRMEEADT—E R\ OD) o r—IRBAZEMELIBERE - KR TEREOMERIR
1)2 45— :Western Pacific Air-Sea Interaction Study (W-PASS) |ffZE O x4 E=RELDD
Hb.

REMLBEANDYEMIGATE
RREBITHIBFRBTOEMEREDILE
BEDNLRIZANDQEWEIRTARD £ K- R HBTE
BEXITOEMERESIADEE

L hpo=

BEERDI=H . KIMRBE SAIBREEY, BFERRPE oD ERRBEER
BIMEETIVVIGEIIDVWTHRERET H. cORILGHMEIL. KL, BFELE. B
FEYF. BEYER. BERRFLEDSRICOEAAFOMRENBFRIRRE(EBE
AoEEN 2 km FOMLIRRAEERBLIZEFRBELRER 200 m LUX)EHRARIFEL T,
H£BEL-RRBEICRMTOERSA., LXK BSICRHERADOF EZZAVTRYET
CEICKYRBRSE S, SOLAS-Japan DFFREB) ER—LAR—T(http://solasjp/ VS RStz
LY,
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3. 10. ELARBREDHEEIEA (LEAPS LDEHE)

(1) iLEAPS OBRETE
IGBP DM TREE — KRB DAV F—TA RDBELRBELT L. HEEHEBR-KR
0O+t AL EHE (ILEAPS: [ailips] the Integrated Land Ecosystem—Atmosphere Processes
Study' http://www.ileaps.org/) (&, IGBP £ D I A>THFHHZSNI-a7TOz I+ THY . IGBP
F IHITETHKRK (GAC) . KTEIR (BAHC) . HLUREIH AR (GCTE) (ZB 947 70Px
IrEERTAMTREL ., TOMRFEO BNIE, BEEERREATEOYMELIRILF—
0)*5?1]&%?@[’5576%@ L2 EYBEOHEEERZHERATLLIZHS. COBMDTE=H,
EBRTOETOCRDHANS, BEICHETA2EEREAKETOMESA R, T70Y )L, K
R, ZLT KEEOHIKRETOREICET OHARLGE | SETEFLRT— L TORREHR
) T%)_&%E?R&)’Cl,\éo T BRI EET IOV ERETHEDERMENTERHEINTL
%o LT, UTFITRT 4D DREE A FREEID 0 ERE (Focus) EE&H TS (ILEAPS, 2005) ,
Focus 1. REE-RREICHEITEIRIGHESLVRFIHILEMDORE: MIKD T LIZEITS

F—=T14—Fn\vY
Focus 2. RUELATLICEITAEEAY. T70VIL, BLXURKHEBOBDI4—ER/\y
9

Focus 3. MER-HEE-K- KK LATLIZBITBEIT—R/\woETLaARryay
Focus 4. TIE  HiW BREATLIZBITAMELEIRILF—OBE SHRHIEETYY
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BB E SRR P e
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_;H:_ E] —e;ﬁﬁéhtb\é / Process Studies
:E) 0) :(:J 5 ll \ ) 31 0-1 Scale Model / Measurements

/ Process Studies
[ ILEAPS DBAFRR
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MEICONWT, EEERERRTORE - REBREICERZETOD. TNODART[HTHO LI -8
EBRREZDRBRELHMIBR AT LANDEEEZHRAAREL TS,

(2) Bl — KA D LEME DK

BEYMRARTHSCO,. CH,. N,O EARIREICHEZRIZT ZTOMDILEYE (VOC., K&
MERAR AFVIEEY. NOO—RUHE) OREBERRTORES KU - k& BFE (& xf
TREBUE R EMETRH| DD EEZFEL THh RS R T AIZFEE R (XT (Scholes et al., 2003) ,

BENRARIZOVTIE. ZOHEAARUNIBEOLEEIS . ZLOMBENEFEIND
D#H%, CO, [TDONTIE, tHRIFETODIZ VI REAIR YT —4 (FLUXNET) EZ DT D7 ihig
BELUBEARARYET—2 &L T AsiaFlux ( http://www.asiaflux.net/ ) $ & U JapanFlux
(http://www japanflux.org/) BRI E N  EBIZITo TS, TORREL T, Fro/N\—&LiR
B AIZ&D CO, 75y REHBID LLE; (Ohkubo et al, 2007) PE7 7 EFMIZE T2 R FIL
X D5 7 (Hirata et al., 2008) 73 E <D EHH S, CH, ° N,0 [TDNTHIRIFEANET —2A
— R ETIVEBRTHENDAURUN)DBEEINDDHS (Yamaji et al,, 2004; Yan et
al., 2005), §t&. EEGILFEME. HFICH BT —INBERINTULVEVEDITOWT, 8AlT
—FEETIVHRELEMAEHE T, TORLE - RINEOHEHEELZTOERBEHIRDLN
%

() EEEAEEREITOVILOMEEERA

IPCC 5 4 ZEHEMEEZE TLEMINTLD I, AFEBITHSKRFOITAVILEED
BEMEKIEEKBERY AT LICERHEEGVEZEERIFL TS (PCC, 2007), KRHFDIT
AYVIL. E . BK [UROHEERISOVWT. RENHMEDEEBLSEOMR AR DRAKEILE
B # L . iLEAPS | IGAC . # & U' WCRP/GEWEX ® # [ T . ACPC
(Aerosols—Clouds—Precipitation—Climate interactions)f = 7T« BEtEISN  SFEIABHIA S
TLV%,ILEAPS TIE, I, BHBICE T2 HRMD RO Lt FI A E L (SR AR RN D
DIF7OVIILEBERTUOURIILDEEFHERKPTTOTORRICEREZ L TEREASTEINTLY
% (iLEAPS, 2008) ,

(4)KXRERZEDEE

iILEAPS TILXIGAC [(EM, D IGBP a7 7O/ DIEBRILEEE RO TULNDH, R,
ZDOHERF RN S, WCRP/GEWEX LDEHELFEHRIN TS, EFE. 2009 FICREFED
2nd iLEAPS Science Conference (Melbourne)ld GEWEX &M {EThH S, IGAC £ _HIDH L
DUVEDTHIARILZDRIZEEE~DEZEMRBAICKHLT.ACPC 1= 7 T47 D K75 HEE
HRERRDELZERLTIAR[UELFEKXRRZLEDEENFT-EARDERIZDLEALIMND
LNWEW, KXREREFZDRFICEFTHEV A=V 7 OT7HERREL-HEETEEL T MAHASRI
(BEVAR—U 7 o7 KX KIERZEEHE : http://mahasri.cr.chiba—u.acjp/) %2 ESSP (it O
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ILTHSD MAIRS(EVR—2U T O TS HIERRZ : http://www.mairs—essp.org/) hNEEIZBAIAL
TWha,

(5) BADEE — KSR AW (LEAPS-Japan)

IGAC /NEE S LR, BERZMTRED WCRP/IGBP BRI EIE D FTEREREL T, £ Ythik
b2, RSEZE. KXSEREEDEMR 18 A THEBSND ILEAPS NEE SR H 2007 F 12 BIC
FEINT, SH. ZONMFERZPDIC. BROES - XK TOCRAM RO HELRE R T S5
REFHEDEHEZTRLEAETHD,

Hirata, R. et al. (2008) Spatial distribution of carbon balance in forest ecosystems across East Asia,
Agric. Forest Meteorol., 148, 761-775

iLEAPS (2005) Science plan and implementation strategy, IGBP Report 54, IGBP Secretariat,
Stockholm, 52 pp.

iLEAPS (2008) iLEAPS Newsletter, issue No. 5, iLEAPS IPO, Helsinki, 48 pp.

IPCC (2007) IPCC Fourth Assessment Report: Climate Change 2007, Cambridge University Press

Ohkubo, N., Kosugi, Y., Takanashi, S., Mitani, S., and Tani, M. (2007) Gomparison of the eddy
covariance and automated chamber method for evaluating nocturnal CO2 exchange in
Japanese cypress forest, Agric. Forest Meteorol., 142, 50-65

Scholes, M.C., Marrai, P.A., Andreae, M.O., Smith, KA, Manning, MR. (2003)
Biosphere—atmosphere interactions, In Atmospheric Chemistry in a Changing World,
Springer—Verlag, Berlin, pp. 19-72

Yamaji, K., Ohara, T., and Akimoto, H. (2004) Regional specific emission inventory for NH,, N,O, and
CH, via animal farming in South, Southeast, and East Asia, Atmos. Environ., 38, 7111-7121

Yan, X., Yagi, K., Akiyama, H., and Akimoto, H. (2005) Statistical analysis of the major variables

controlling methane emission from rice fields, Global Change Biol., 11, 1131-1141
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3. 11. HEBEELDHEEEA (SPARC LDE)

HRF[IZRFFIZEHE (WCRP = World Climate Research Programme) [&. 1980 £E[Z WMO &E R
MEERE (1998 FITERMFRBELF. BBFFIEL I HIE ICSU = International Council for
Science) DIHAD T . tHRKIRETE (WCP = World Climate Programme) D47 70455 LELT
HERELI=.WCRP TIIMKUEMNEZETFRIFRENERBAL. QOABEFEORIE~NZENDIE
EZFET-OICREL, [IEJATLRUKETIOCROMENERERBIEDHLE
BEELTWS, 1993 F(Z(E, ERHBERZXEHEE (1 X0) OBAFHBFFEER(0C
= Intergovernmental Oceanographic Commission of UNESCO) L AR H—E4Y  RREBED
MEERZEHLRIEIATLY [UETOCROMELSEDLNEKSITHT,

BAE WCRP DHETIK DM DATTOT S LMEESN TNSANFE 3.12-1), TD—DTHS
[ BB BEIEEF DT IERZE (SPARC = Stratospheric Processes And their Role in Climate) J[&.
1992 FICHESh-HEBOSIEZE T 2ERMRITACIIMCH S, COTADIIRT
F. EBBICE T AYEN - L ZMEBENMRO[REREZLZEOMEEHELTL
%,

BEEEPHEBHINIETRBENZMICNARICHKELRIFLHO>THY ., F-HEE-*
REROMERIRIIREDOMESMICKELEEEEZA L, HROEEILHKBELZITIZR
EEINHLDTHL [URELDIF—D—REBLTLSKRKRERICHT=5EDTHS, £ LF
BREENFEBROHERICEREZHILIHVHFEIHY . KBEA YV U EHRILELILFBIEED
SURFZE I RS BRYBA TE =, SN K512 SPARC [ WCRP O H Tt IGAC [CEIED
FWTOTSLTHDIENZES,

BREBAVUICELTEAR. 7AVEEDFY U HIEFSISEIITMEDEERFILEIZKY.,
1980 FEHRLUBRICAABMRREICKYBDLI-BEBEA YV UIE, SRIEBRAICEBELTIKEF RS
T, LOLEEBEAY D OREZICENREINSEESN TAIEE S REDM . B
BEOSECHEEDRIRDESGELLDERNEEL TS, F-FAB-LEDFV DM
BIZEWTL BRADBEDELEHORELHLREITEEEINIEEZON TS, b
X, SURZE O RE DAL R EFEICEEL TS, — A HBBL Y V- KERIE xt
REOBRFAE~ADEEEBLTHRBASIEZICKELEZELRIFLTVDS, F-FEEED
LERxtRE - TEHABEOEOA YV UG EDMERIRIL, RBERRES ICEEZEEE5Z 5,
HICHRBA YV UICRIZTHREBEA VD ORAIEFEEIZKREVICELEDHLLT . TOEEMERR
FR+2THD BFEMICE, RKRIEZRERRAZOMREIZ2ZT4— A EHELTIDKI%GH
RIZHIDEHNMMELNTETHY. IFEMIZIGAC L SPARCEESHIELILLSTNLEET
%, 2008 £F(Z[F SPARC & IGAC DEREBNEBL CHMESN. S<ORREI/TEIZE
NOTEMLRRERDT=, . SERIEAXRIZENTH, COLIGEEELYTREL., XRBERK
BEZ —ARELTHROMREHRERBEIETUNKIEARETH D,

EANDFHOHTIE. EETEHMSXTRELEBICNTTOAF I U PKESBANETOTE

82



7= SOWER (Soundings of Ozone and Water in the Equatorial Region) 7AYok &&E IGAC &%
ETHAICB6ELXSEDIL) . AV U BHIE - thEKRIRILLLBEET IRBEKAREBOM
RIS DM (E ., BEKTFHBRICASRKBREOEEMANRH SN TLIRREMIZRIEL
A, EE+HLEBNEONEFEVEL, SOWER TOST /TR, #EEAFEY U TIZE
HKESEAE 1998 F 3 AN LEFEHADE TERL TEf-, HIED P IR - FHE RV KT Fig
[ZH1THBIBERIZL N (E, T TTL (Tropical Tropopause Layer) TERAISNH KRR ZDIRE
EREICKYRBELONIR/IEFIKETESLD 2 HEEDKEKERIFLTLS, SOWER
TlE. AEBSEEF CRELIKEBATREYUTOEA, SAF—LY T EORBEE. FA—
KEREEREEA T HKERIVFORAIZEY, BHAIRDEEREEMI<E H-BREE
=EHBLODOH 5,

EFREIENE &L T, SPARC/IGAC M@ EMNRHEESN D ES12732Y, 2006 &1 WCRP & IGBP
D cross cutting 7A%4' S5 .LEL T AC&C(Atmospheric Chemistry and Climate)FEEL. CNET
22 BOEE=EN BRESNT,

ACRC DEEMZER 3.11-1IZRL = [UIERZEBERILFERIZZHTHY . Z<OAABERME
[CEBRBEZEILFEHIERREICE>TIZFRIZINTLS, MR ER (WE) DRIESE
FERWME)BIZELESTHEY. FREETIICHT AT EHIZIFREBOA TS L EDTE
BHIBETHD, [TZVav M REEBRANREZT RIS LUVNERZIEEEOSIE LS - k4T
BENEDRERZRIIHTIERNZOTODIIED2DODEMTH D, £1=. ZLDEH HEE
MEIXFEEYMETIHY . K[UFEMEOREMEELLTERICEET S,

AC&C DE—TxAXIF 2009 FEDEHOYFETEIN TS, F—TzA X TIE LEKRIEETIL
FOLLEBESSIVHEBREORRAZIOHEZICHANENM N TLVS, ACRC DEEIE,
SPARC £ IGAC &LV Tz ZNENFIMBE DA TIEELA G -1-T A I Ea—T AR AT
52 ETHSH, SPARC DARYTHSH CCM-val [FIEERIEETIILOMAERIIZBRELTEA.
CNETHEBBIZEREMTH o=, ACRC TIX. CDFHZXMRBELEH THESELHLHIC,
IGAC @ AeroCom, ACCENT-MIP &4 E#L TEBZERML ., SOICKREEME O FEKIRIEH
EICETHRRYTA—R HTAP EDEEANEFERLTLVS, ACRC DEGA—7 V&, SPARC
DA=TFITHAH CCM-Val RHRIZ. RRILZERIBELOMEERTHY. CNEBHESH,IZT
5O DBEBHEROIFEFAERMNFTEINTLND, EBIT. T2V aVICEATEHIFUA
B BEUESFIFIZEDVEREBIZKDEHKAV U R HREDHR - FARBRAFTEIN,
NBIEKRIEEHEET SEAFME/ SRIL (IPCC) D ESRIMEZ (M (TR IETFRIEEBRADA
HELTHfFEINTLNS,

MREEHBEES TAI A RBEREIEVSBREREDRESMICEIVTEDLNTE
tzo RERFMICIEIZONBIIRELEREF >TLDN ., KEIEFEVWSHEATEZRDEE.
RETKKENHTIILITENIZEDEKERDAHAIH, SPARC LIGAC DEEDEE(E, [—D
DHERARIF TORRILFZRATAESHRANETNSILERLTLS,
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3.12. BLBEICLIAREESA

(&R

A=
EFILFREETHREA YV ONBIMERZRL. AROBRBRCERR- BEXREE~NDEE

BOGREHE->THRIBTHAEEAMDIETH D BATHLHREREDTES RN R
LEVKREFELMENFTVUTHY . EEDEIZ 99%LL EDAIE R TREREEMNH -IhTL
T T RMEFEREBVT FEHROX T ARLREBUEMLTLSERES, 2007), BRTIE
AV URIBEME THIEREIEMNO) P RIEKFT - —BRIERR(CO)DEEM., BIXLVEIE
BAOERTHSICEEHLT AV U EBEENARTEOALLTEEMICEONIIEND,
TOTRENDBIBMENEZELTNSEEZOND, HIZAIEFEE(2007 F)SA8HICIE. Th
FTEEBRHRN —ELRFINILOLVKRDR FHIRBETH XA VNIEBRARSSN. R
BENSHENMNQOBIRFEMNEELTLDELSEENTHhN-, [RETICEWNTH, #iEF
REEBLIEIREVTBERIZRHETIEVOIRRMNMTOATEY . tSH-TRUGELDS

FYZTRLTLS,

ARBRIE, BRET TR OLA 16
BERBELVTSTHRETRALE 15 oo ﬂ
BThE. AU eITOLoME 1 e /
SEHIHEL Kk T-RvATE G o, S
BT HANTBIERGDISHL, & T
FOPTHBE- AV RETOTHR
ETRELTHY., CothigAHFRM 1996 1997 1998 1999 2000 2001 2002 2003
LS RODARKIRRICESTEETH Year

BTEERLTVG . TOTHITIE. F 3.12-1 ETO NOx fR Hi EEMEDOBFFHETE &
EXIEEMEDOEEEOHLIZRM UEIEERICE IGEE (Akimoto, 2006)
M ERARIEEFINTELT . D
EEDIBEET+7THSH. H3.12-1 (%, FETO NOx JH DEMEBDHEETH LA, BT
MEELEICLEHEE (ELMED 2 D)IZHIESDEAH LM, BIET—2(GOME)EH &L=
HETEIL 2000 FELIRE, #HiEHICREOKHEIYT 2EBIMEEZRLTIVS, COFERIISSIZKKRS
NBBENHLD . THRLERBEAERDITEONATOGNWTOTEICENT, BIESANER
DRFELZNICE KT RICEELGKRBER-TIENEFIND,
AVBELVCI7aVILEEIZH/NNIF)D DL, BT RREE - NAATRBBEGE D AR
EENCLSRIMIIADBMELEIE. TNOMODIEERSICEKDER. ERLI-AYV DO RIEEH
MERIUIEERGICKDBERGEICIVERLGEEEZTD, CNODEBDAN=X LZ#E
BAL. IRIEICH=>TEDZERE M - BRI EEEIBET HI2E. AV -2 7aV )L RUZ DRIER
MEDRNZIZE)TILEA LIGEVEH D TERTESIHLEEHUNRIELTLSD
EBEZoND, ZTIT. AREEMERTEH. —FFLUARREH ARG ER ST REHT. FLE
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BEICIDIRRBREBEHRADYATURTIUERET—PEY T4 R 2T 1%L,

)BLEARREHEOHNZAMN

ARBREHIFERMSOMEFERRFF—LICKY. BERKEEFEOHNZENS X
UENERRTE-ODREERITODVTEBMEDON TS, COBEDBMIE. —5T
WRIX BERZEFILHET D7 OTEHTOMKRTEDA YV -T 7RV IILOS - EEE MR- F
BlTEIETHD, TNERFMRIEL T, KRBFLEFARDRECKRELE TR - FTHROER
BE HE-TBRNGE=_—XIZHRIDEEZOND, BADOKRRIRE - KRELZEBFLFAT
B1=H121%. BAREE. 4FICEH AT — L TOFEMEBEL (T TH BT O 7ETOBREXR
KEE. SOICETOTIREKRE)RT—ILTOEEME N -k, LS BUESEMR T —
LTORRRE - KK EEOEREZEDIDLENSH D, TOEHIZIE AV -7V ILD
BRZIRDDFDBIERLITTE, TENODRIBKADRERS A, MESh-FIBEMEOSR
FRRICHESEETOER BLUVEESNDIMEICEIIHIEEEICLEFV - 27OV LD
AR CHRIBIELVS-ETACLADOEENEREZED DI ENBETHD, B 3.12-2 (&, FLL
FEICLDIARREBRE - KREEYMERAOHFEBENET —2FAICOVWTERXMITRLIZED

_ 4 OEfEIZH TS \
- /A< a8
RSB (Y- T7AY L) O LYMEET OB
MOEE-TOERNDE AR A — |
TOTIRE ﬁ? /7i5€ #ih O EHEEDS
RT—ILD RT—ILD WKEELFH-
;ﬁ%%ﬁim k—Lﬂ%% ,ﬁ%’«%ﬁéﬂ \_ismrs
7*)7'50)71-'/*:/-1? ﬁgjntz&z—*}:/-
AVILAIRBSRARER I 7RYVILOEHX, £5K.
BESHOIEIE HE~DEBOEE | [ HUHR AT TR
MBSADEELES HET—4DORIEIZLS HERRRRDER
AV z7aYVILD AIFLETIVETED . ‘
R BIE DB R fSRET—H(TFAVIL-

"

| BERRCIAASERNAT S s

KES-ARER)ELT
DF A

EIVR (UV-B) MERR

\z& J

3.12-2 BHIEMEICLIAKERBRADORFEEMET—42FA

87



THd. FEBAT—2ILYLERETOLRDEREED ., THLFBEEETILIZHET 4
ZRMESEREZR LI EHILICE>T ARSIV 7O THE (SSHITHFBRERKIZHETH) K
SEBERROBELZIICEHLITOLAOKRENLERETSIEN . BLERKREFED
HMZENTHD. TNITFI TELNEREZMHMRICE SO T, BR-7O7HEEICEIT XA
BEMEDRERL. EETELIRRIELEFAFICUTILAA LG FTHMAAREICLEEEZD
Nd, IOIC, BLEBEICLDIRTEEMBERAUT—2I, KIUEXOILNBLRERFKENLTER
DERZECLZTOEZEOVELRMEESIUFRE®, T7AVIL-KERKEORRETILAD
FHE®AY 2 -CO MM LBEEBMAZROILGLERRFHROMLICEFT S TESLEZLN
%, Fl-. [RERTE. EHOMRRET—2OF| AICEEERL TS,

BULEBEREICKOIRRJEEMBEOHRAUIZFETHD, (T UTOXRILGAYMIELST, £
RETOEROEEMERREEDD LOTL—IRIN—IZDENBEHFINDINSTHS, CO,
NOx, SO, & —RAKFLEMEDHMEE (X, ABBEECEMTEDOBEILHAILIZE>T
FILT 5, SHIT. FNOOMEILAY VPRI TAVILARILRERIETER HLXTSHEIL. H
SHEAEKBEE) L >THEILT S, ARFETIIXLHAEHZHEH,NS 1 BIZ 1 @, H5iH
AR TERATESLITTHAD ., FHULFETEBHIECONT 1 FEREEOMRTEYIRY 24
BFRLEGRLBAZTD. NSO BEREZHBITES, F-. AV OI7AVILIE BLZI<
A THESNZDAHEEZ T, FLAE (XFFEEZ T TROKEARIZHAVEEEZ ERN
[CERBIT A EERREICL. ZEDT— 40 ERME LI MOBRIEBETNICE DT RIZ TS
LB, AVURITAVILDEREF. COBEICKIELERCENLGEILOMADEELR
(150, BULEFERANIAEOLBEAREICL. B5T5T0ROEEMNEREZREL. ET
IWEHRICE D FRIBEDORELM EICDEN S, RIS, BLFEICKIBEAZ2DA T
I7OVILDOSHEDEBIEL. TNEETIVICEIET HIET, FAREEZRIENICEO. ERAMW
BRRBEFPREAREICTIEHF NS HLAZHATIE. BOBHERSILT. +
DEFEETH km RT—IILTOEERE S EEETOEBRANAHELED, TNIZKY  AYRT—)L
S[ERRICKDZEEZEO. HHRAT—ILTOEOMMNFELIRTDOLEOTRICERTES,
Ff-, EEDRREEE(TEDILT, EICLLBEL R ITONDATREMED 3~10 FREEEZ ., 8
BISEEOKIEER ELAREEL S, L, BULEBESAICL>THALRETCHRATESLERE
FRONTEY, F-REDFRELESDIEEETEINRENSLEITEELG, 00, ##
LEHET AT T BRDEESICETILAEL A SO EDIENAVETHD,

ARBEHAGERNESOHZERRHAF—LTIH. RKEILZIZEIT2EAMAGHLERT
REBEOHNFEMNELTUTD8D2EHITTHEY. ZDHITHLERRRESATER I
ERIFEREREIL TS,

(1) ZPOTIRB(RER 7T—IL TOBBERTELEOIEE

(2) POTHEBAR T TOEERIRDILZLEBEDERE
(3) #MIRRFLD TR T
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4) KK -BEHRODE=H)2Y

(5) RIEDAEMINZ DIERE

(6) NAFUALZEDEEDEME

() 7oTHREREESMEBEBDIEE
(8) HWET—FRMLICLDILFERMEETILOFEER L

Q) RRRRHRABLEFEDI(SEYTAHR
BE. ARREHAGERNSOBMFERRNF—L, YIab—ay - BERTIRGF—
LEFVIAXA LY —REF—LIZE 2T ARERYEZHR AT HHLEFTEDOI(SE ) T4

HAREED TS,
& 3.12-1 KS[YEBAIFERAIN LI Y —DORHE
UV/VIS/NIR IR MW/THz/FIR
#1387 62 %5 4 F | 03,50, NO,, HCHO, | O3, NO2, HNO3, NyOs, | O3, CO, HCN, N0,
DBl BrO, 10, CHOCHO, | CO, SO,, NHj, | H,O, CH3CN 73 &
CO, CH iz & HCHO, PAN, Organic
Nitrates, HCN, H,0,
CH,, CoHg, CO, 72 &
WESESM BHETEL L BHTRE B RE
HASEEH hEREFHE(UV XBH | BRE— EEHxiRE EEpxtiFRE
Xt )
IT7avJL HENEA+RINMET | XFHEHA + T70 BEGL
7aYvIiL JILDRAT
BRREA B D BRIR 24 BhS BIR 24 Bl
ZENFE HEHNKEL ZEHY FLEMNDIIL

AEREEHAFECHATAREEBRELTFH. FTAV U EITOVILDORAENEETHS,
I7ZOYVILIZDONTIE. REMESOEL . T7OVILBBEFRA)OCRLRINE. HBHFEEIZD

WTOREHmMNEF

SONDRIRMEN DD AV EITOJILDEEGZTFTRTEHHICE, ThoE

AT HEERMELERATINENSD D, IV UIZDLTIL, NO, LFHERNES (PAN 72&£) | CO.
VOC (CH,. C,Hs. HCHO &) HE . T7AYVILIZDNTIX, ZEIEERE(SO,). FUAFH—IL
(CHOCHO)., 7Y E=7(NH)mE D E E M DB E Al RELRIEEMBELEZ LN TS,
INLOBRAEBREDILDET HHE LY —EL T, AR -5 EFRA Y —
(UV/VIS/NIR) EFRNEEH—(IR) D2IFEN HRADKRALGRKERBAGEFBETIRE

ShTB, o, B

ATREMEBIE T, R 3.12-1 [2, Thb 3t —DRFHERELT,
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W, EICHPZERKRFF—LICE T, LBROREEMNESSITLOMDIERIZIL—Y
Aol EEBICBVWTERMICAIEIEB EMBELR S EEEIC OV TREAZTO TV, V22
L—ay - BREMBITRETF—LTIE, UV/VIS/NIR, IR, MW/THz/FIR D& K RFEHIZH VT,
AEBE - ARIEFTEELREFRBICOVT. ChETOFERBEEICIEHLT . R
SHRESIAL—2av it EETL . BREBT-REBNETLEVD2H5, Lo —REF—L
Tl KRREHRAFERARTRESINZEEARYIZLEIT, TNEAREICT S —
[SDONTHRMMGREERIBL TS,

VEal—Yay-REMBHIREF—LT, VIaL—avIEALTWS4 D DY —ILIC
DVWTUATFICHEEICEHRBAZITS,

B FRCCG/JAMSTEC E7FJL:FRCGC/JAMSTEC T, 1) EHRILEDOAS E)ZEDUV=R
RYORIWT 49T 40T E(rie et al, 2008)&. 2) EVTHILAZEEFAWN - ZRTRF ZEET IV
(MCARaTS; Iwabuchi, 2006)ZFFEL T V5, HMEF R TIEECH EMNSAIE L= KGERELLD R
ROMVEBTL. MERKAKLITOVILOEESTZEHTH5-OICFIASATEY . BESH
BIEYLEHG DA AN) —TLE DM RETEHE - #REESh TULVS,

B SCIATRAN E7 /L :SCIATRAN [£ GOME H & U SCIAMACHY &> E2EHAKN -
B EFRNME S A CERBISNDIBEARIMLERCERICIaL—arF 5B MICH
HEINT-BEHEZEET L THS(Rozanov, et al, 2005), F8H. H ELZSVIZ KR P (i d)
TOXRBGARILBBICHIEL, TOFIRELTIE. MEHIEE-RE. FEBHK. T7IYRT794
— MOATLE. TTVIR RFHES(HOE-REE) GENH D FRIEFY-TL—AY
RETITEONI TS,

BMEFEKZE CCSR ET/L:EHA CCSR METILTIL Line-By-Line Radiative Transfer Model
(LBLRTM) [Clough et al., 2004] ZRAWVWTKRKRBZLIZHAFEMNESDEFEEITo/- LT, AN
—FICKYEBOEZMEL. KRLHTOBEBEZHEHL TS, LBLRTM (&, Fast
Atmospheric Signature Code (FASCODE) #~R—RELTHEIN - REMEHEEETILTHY,
BRAOI7ZAVILPEDHFELEO-EEORIELTT, KROAFHESOMTEE, v
AETU (HAMEDREL AT EEZEECHMNELLIEIGEEORR LIGTOEERE
DECEDCE)ZHETEHENTARETH D,

B NICT @ MATRAS ETJL:MATRAS ET )L (Model for Atmospheric Terahertz Radiation
Analysis and Simulation) (Baron et al., 2008; Mendrok et al., 2008) (X{&E#R@EEHZETIEFE(NICT)T
FRAREEZTLTWAEXRE/EFAE TOMAICHIELZXRBESHEZE/)R)—/NLO—RTHD,
HMEBRRREH TICE TR E R AL ERENER R X 0-3000cm™ FRETH D, ETILIE a) BEXREF/
ERETICETMHEERE. b) BRI IaL—23Y o) KRYMEEDURN —/NILR
LR CIREBRE DT ENAEETH D,
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(A)FED

BULBENSORTKERE - RKEEMEOEHAL. TOEITOLADEEHNEREICXT HT
L—O R —E55LHINTHY . RELASH-TRMICLEELREBELL> TS LRE -
BARFRICLDIRRBEOLIEADHEIZESTRARLEED THIEEZLND, KRIE
FHARKETHDII, HUEFRICLIAR[REHRBETRFELTHY., TOMZENEERIILE
BEAIEE EARYYDRE. BB IaL—La  ERERNT. BLUEL Y —0 B RMRE%E
EDHDOHD, Stk SHICERMNLGRIFIEED . YA IV RTSUDRECHERBNDERIC
[T EEEITO>TLNFETHD,
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3. 13. AIEFENRAFLENEER

(1) BIEFEDRSE

ASULFEDOHED D RIGBRECRIEICEZADEZEZHEICTH-OICIE. ThoDEHTDE
BROXKEHANEETH D, BICHBIESN TREMICFHATESHARDHIEEIEETNE
FRATAEIOD, KRPDOFTDAVGEDFEEITREINERLGLDICDONTIE, HRE IR
EFEEFAFRELENSEAICHRAL TR ENBETH D, KRFAIFECETIINETD
HRMEFEICETELE2—IZDTIL Heard 5D EAHB[1], CHE TSN TEFE
FEORENEDBEUNERARBIZDNTR I3 [ZFEDT-, AKEBIFEORERICLY. &
FIELRRMER S OEFEM - BRI AN EVEE T RN ARG TETLS BRI
BREZBIEEITIEFEDL OH LEDLILEFMORIGHEDENELH TREDIRLE D
EDRFEZEDHEREINEDLONTETLVND, —H T, CO, BED &S hEKRIELBEHEMEIZBEL
TIE, NG EEZF EREICEHRITE AR BELEHRIEDORARENGINTIVS, THLIEHRIFE
THHSINBEADWER S OEMM-BEMNESOT 4% ARETILOFHEELER TS
ZEIE RERIS, 8k, BEH . GHRGRE DBIRICH T HEED L TRARTHS,

ABARDASIEERRICENTEL, BADORKKES OHBFEDORRKELITL. ERICEAIC
RSN THLWVAMRZBEIMELSLINTETIVD, A IE. KEF D OH P HO,SPHILIE,
ERYOBRILRGBRE. AV OBRERRRMELRED KRG EEENEDER -TEiBE
[CRELTHEY. TDEEZATETHIEEIFEEICEETHD, 2D OH O HO2 ST HILEETEIT
ZFLEINTEST-DIEID 7—8 ETHD, COFHAFEDORBEARKIBEBRIZKY, FRERKTOHM
MARKTONIEZERCBEEMNASHNIZESNTETULNS[2,3], 5[, FEER (HNO,) L LEERRIIZ R
EMELYMETHLIN . BHEHDHE LI S>T-PMEFEAFT L EERTTEDIE A TAREICE>1=[4],
BEDREFDERIEMEELTEEL NO, STALIZODNTHFYET(— LT EIUiRHdL—
P—FEHANEGEDHFLOFEZTAVTEHRINGEINTLA[56]. KRPDEFHEEFHYO
REICRTEBEBUEEENNAZLALTEFRREICLSIIF U BETRREIC—EICEA
DYBEZEEHRTHIEETREICL T[T, MZERMEHRIAD—BERFRCOELT. EELEHND
HBRZEFEALIZEVDL AR ZAOEHRIZEASRAREINTLVS[8], BB - FRBOA Y U PKESR.
ClIO ST AILEM EMDEIREHAITESI KEHRIZB MBI TLS[9], MK RBR LB ZTIZES
ELT. ASHPDBRO)DREEEZELO THEEICAEST 2HENHTRYOTRT FTEHAIEIC
FURAREINTLS[10], 27OV IILOERFFOIEZERE AT SFERICEALTEL—F —
AAUALEERAVEBORRENGINTLS[11],

F . FEMMALBE THERARKZHANTOIRMOREAENBRIZENTELEEIN TS,
HMEBAKEBELTABAEDOFNLEATIREHNSERT S ILAS FHAIZR(1996-1997 FiXE),
ILAS 1 518135 (2003 E1ZE) AHY . ChBICKYRKEBBE DAY VIR EYME DS AILLSh
TW3[1213], F-REE TOFNERBEHBORKBIFTRARIMNLET ) IHFN S HIHZTEH
9% IMG A ILAS £REILC ADEOS BIZICEH SN, [R. KEKGEDH AN TONT[14],
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2009 F 2 ACAITH LIFFPEDREMNRA RSB M B 2EIGOSATIICIE, hEkRE TREL
TKBRERET— IR REBBIL T ARIMLIZEFNDIAK[TDEEMNRSA (ZEILR .
AE2) DARIREFRINT S &L REEHTE T S E (TANSO-FTS) B E# I 5,

RERREMEOHED LY EHGEFOCHIKIRIEOFEFTIOEEDR LICIE, REE
A ORENTARTHD, LA IE. EEMERRFTOMERSDEBIE. ThENLOK
DHHEREIR L - [UIREBOA Y U BHIELE DRKIRERBEO P TR REIZHEICTS
EODEBREBET —4E05, T, RPN DLERHO RS MER S OFTHBIKERIL, HhER
REDOVIAL—avitEETIANELWMERZHLTOWANEINE RIS DEELT —5%
RIS,

SEDAREMERSDHAZOERIZEVWT. EOMERD - FEHBT M. EDRR
EORETHAT I, EOEE -BE-ZHZRAET ML KRBRBELFZOHKIRERE
DFRADEZHLE-—XIZEIERFSTHTHAS, L L. BIE AR DD E I M LB
DRERRITIKFET D, HTWGAENISEZ DL, L—F—RIREM ., @B, 5o i,
BESTEMOEREIFEFEYRAL ZEITLY ., FHLOKRKEHARMOREAAIGELLEHEE R
bnd, RRBIFECERICHDAEREOHIEFR -ENL—F— FRERFNER. 75
ANIVITRE DEMBAFICOVWTIIARDBEFEENFELTHEDTHY. ISL-ERFEIMND
FRREELD AL TRRFTAEE~ADICRAEED TITIEIZEY ., REMTRRILRIZERLE
BORFEMNITREIZHEDEEZR D, CNETHHAIN# LM > KEMER S (fz&X (£ RO2, HONO
BEDSTNILOKRAGEBREEERIEEY ete.) DEHRINATREIZR S THAS, F-T 7OV ILIC
LTI, —D—DDHFOERD FHD . BEBAZEENICHETELLONBLETHS,

BIZRHEFRETHAENICEE, REIMNICREICKRESCIE TEAILLDREICIE, KEL
BITILARILDENAH D, ARIEZOHFRIZBVDTIYERAAAVLELRISESICE, R
HHIWEZETOBANBETHD, THOL-ARICTHZHEBEMESUERZEY £ IF ST
H*BLERICEETHD,

ZOHEEHREED/NRE - R—42T JLL-EEMERM LD AMLHY. HoPEHETAITHREL
TARSHMERD OFHAQLEHETHDFMGRIZERAIBEICT 2 AMMAEZLND, TRTDX
EZR.RE. BBEICHRELT. KBEELARVNI—VBERMET —2NERMZREIE T,
FUMMBLGRR[BAER REZAREICLTPLTHAS. ALBEHE,oDERETRICEVLTIEL. Ch
FTREARBAEPLZORFHEETRTEZEML RN ETH 1A, KYBEEIRGZ AN IEE H
SL—Y—%RETE71F—5HRILGENRERTHEEZOND,

(2) ERNEER

BEEFTLOOHIARIRELZHZELCEREL, ROINEFROEEBETFAT HDICIE,
ETLEHE. J4—LREBR ERNEBRO=ZFEOHAENFARTH D, TOEMNT, ENEER
FEELGMEBEZLHOTND, ARETIVHEICK KRBERAHEIZTECITHEBDILLERE
DRIGEERVRIGERDRENARNENS O, LZRICBEEZRHNLZENARERETAIR
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ThHd. ENERIEFARIC, KRPTEEICRFVELALEISTVWSILFBELHEECTS
ATHEETHS. EBEORIMER P DEELCREZAT L. J1—ILRERAICEDHRL.
ZANREEFHLOOHIRKRREDHHEEEICUYHT LT, EZ<OREEHIT TS, BT
TlE. F4—ILFBRRIEERNERD T —ENEFEINDOHY . KRETILEFE>TRRMERK
DORE-ZRAH-ZHEH. HOVIELGIRA ESLOEBEORELFICETHEH/MNT
EBHESITHHTVVD, BAEIC. BARREETLFHEOF—BHOMULETIAN, KRIBEE
BOEMBEITADICEREFL55LIICH-TETNS, CNETHRMNITH LA LEARER
[CEYRIGEREERCRIGHEEMDOREDHAENGINTEY. TOMARBRIE. KRETIL
FEISEATESLSIC. RED oy MEEMZURAT (UPL) R IUPAC L E ICL YRR R G T — 4R —
RIZFEEHBNTLNS [15, 16],

ABARODARSIEERRICELND, CNET. KRP O SR BETE D KRG IR E ARG &Y
DRE., XA FRBIERORE. NBRERYOERLGEICATIENERNGIN TS, TOH
BRRIEIPLPIUPACHEE D KR RIET —IN—RIZHEGRAINA TS, CNLDHAEIZH
WC.HBICERELHARBREEALTERE T TV SO REMNTH S RIGFDTTH
IWRRFLEF. BEM-BERETHIN, RRCBIEZHEICENTL CRCBEZEZENR
TAHIEINODFHRBEBRHETEIENTARTH S, TOOIZ KAAVILBEEDTE
[17]. EELENL—F—FRENEN8]. FYETA—IUIF OV KNG EEZANE-ERAERE
DREINGEINA TS,

—BlELT. KRRAYV U DA EBETERT HEFMEKREOERRETF O(D)DHIEM
Hb. EFREREBOBERRF ODIIEEREDHERF OCP)ILLRRIEHEHNEL. O('D)
[RFEKERDRIE O(DI+H,0— 2 OH [FHIBK KK P THOEEL OH FVHIILERIRTH S,
RIZHEBIZHEWLTIL, O('D+N,0— 2 NO RIGZEBLT NO, IUAINERKIZEFELTIVS, K
K[HFT O(D)FA VL DENBRIVETORDRICEOTERENG, ENE. ATV DEN LS
fRIZED O(D)DANBRERINEFRETHILIFIATILZNIBOTCEETHD. AV VDX
NAEDBTERT HIEEOHRERRTF. 0(DIEOCP), #ELITERMICEZEEHL. O(D)REF
AR DMETINEDRELZD RSB RREFECEERELEOBZAEICSVLTHEHREZ)—
FLTW5, ZORRIFREHAPORTIEEETILICHALGRTLVS[20],

F-. RERGEFT T KRRPORFTHAII7AVILDEFBRECEEBENDEANE
BtTHn TS, T70VIILHFREVCABTOLEZRGERZEENICRELLIRIC. K
EYOBYAAGREEHICAESTHENEETH S L—F—FEEANEEFE o7 OH
HO2 DI 7BV ILADEYAHREDBIEIGEINTILND[21,22], =, RKEDHLFEREYY
FroN—Z2FERALEZREBRIT7OVILOERBEDOBEAOH|ENGINTIVS[23], 51T,
BRI7TOVIILOBREER® NaCl DR FDRETOF VU DORIGHEENZEARBRTIHRoN
TLV3([24,25],

SHDERNEBROARARAD—DELT. CNFETHREVPEENRHETH-FVHILDKR
ERXDBBIROMELH D, 2EAE, R ERMICEBLEMETHLIMWED CIO ZPAHIL
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DFAT—. (Cl0), DHBIRARIMILDERRERICKDF-HEHAKBRARERINA. D
BRICKDZLERABAY UR—ILTOFY VBHIEOINFETEZONTWSHETIEIREOAY Y
BAOERATELRNEIZHES12[26], CO LS, RBRFEEEILSETCLVBEEEZ LIFEER
RERETICEIZEY ., KRIERERISELVIERICEDZDIENTREIZA D, RIGEE DRI
KEELERFEEREIE TCIYBESICAE T HIENVETH D, FHITH KRR IZEE
LTEREMRRIA(CO2, CH4, N20 LE)DRERIADEH AL, RESLRIN- REEDRTE
YDOFLMIZHS, ZOIEIC. RIG- IS EORLAKFEICETS2ERNERICKIAENE
BLREBMNLET—2ELTRARTH S,

ERRRICKDZTT7OVILORIGHFE. RIESSUMEREFE. ERIER. XFEHHED
AENSEREETH D, HHEKRRIECRAMNASRIELEE. thigaXK[FERIIELWTI7AY
LWOREFTREDKRECEESN TS, EEOI7OVILORKEAICENTIEL, BRAR
SRFEOIT7OVILNRELTOSIRETHY . TORE~NOYEH - L ZHERZ B
BRIMNSARDILIFFERECHLLD, RBETARNLGI7AVILEERLT. ZOMEN- 1L
PR ERRNSCENEELLED,

R 313-1 KRMGRITOWERDEFF AT EIIMEDEE L EDFEEREFMR

RELHEE Fix BRHRR
HFEWFE Frah - \IR - £ D KK YR | CO,, O, H,0, N,O, CO, CH,, NO, NO, 7% &
PoPLT
A BEH RIS % |NO,IO NO, SO, 0, HCHO % &
(DOAS)
FEREXDNE OH, HO,, NO, NO,, SO,, CO, Hg iz&
SR XAV 0RRUR - F | O, CIO, HO,, H,0 75&
ik
FvETAIIEIUE NO,, NO,, Hg, IO, OIO #3&
L FIE NO, NO,, O,, RO, % &
BESWiE 1A EEE ERXMARY. T70VILERGE
LZEAF Lk OH, HNO,, PAN, RO, % &
L—H—AF 1Lk ERMARY. T70VILERGE
YavNI ST | ARYBRNI ST CO, CO,, CH,, H#5 F.DMS, N,0,0,%&
HwOATNT ST PAH, BEEIEY. 7ILTER, B AL
BEHR BAOREERR 0,, NO,, SO,, Cl, CO, CFC, CO,, T7RAY L%
E
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3.14. FO7OHEAAUNY)

(DIFELHIZ

FEZELHETEITOTOHERRE LETIE. AREBICHESI AR EEMEOHEHEN TR
[CHEMLTULS, BRI, FED NOx HEH (& 1980 FA D 2003 F (24 4 fF(ZHEAIL . 2000 &
LIRE (X Z DIEmA— . MELTLVS (Ohara et al., 2007), ZDXS3LHEHEME (X, *REAY
URRFRMEEZIILDHET AL ATFR(BIRARER)Z5IESEIL. BEOEBEBEE.
HRERRAANDEENBZIND, BIC, LEBARREEIAJEEBIEEL SR KRUFREMEF
ST AN EBRICKEGIA—CEEZLBRMELH D, F-. RTOTORRUFEIE, KR
BEOXRKEICHRELGEELRIEFLTHEY, HRAMNLGREMELRHIATVS, — A HAE
DAKREE. TOT7KRENSDBIRFEDEZEZEBZTTEY . ENORK[REREDT=0
[CHEELGMELLBYDDHD, COIIEKRRDFT. POTICEVTEBEETEEEDEL
HHAARURZERT D ENROHLN TS,

()T 7B BHHARUN) DOBRIK

TOTIZBITAHHAURUNIIE, () BEZMRELEMER—R-BEA—ADIRU L
1)&. (b)REAS (Ohara et al., 2007) *> TRACE-P (Streets et al., 2003) D K57 o7 ZEH/A—L
FzAVRURNIZKAIEN D, T 314-1F. TOTERRELI-EFELGHEA RN ERT C
CTIE HRED 2000 FLUETRTOTEEERRELTVEA AN DH (RERA AL
NEED)ERMY EIF TS,

R 314-1 FOTHEHPHAAU) OBE

MEE HAEHF PRI mE R e H B
SO, NOx, CO, NMVOC,
REAS 1980-2020 | All Asia 05 E Ohara et al. (2007)
BC, OC, NH,, N,O, CH,
SO,, NOx, CO, NMVOC, Streets et al.
TRACE-P 2000 All Asia 1E
BC, OC, NH;, CH, (2003)
SO, NOx, CO, NMVOC,
Olivier et al.
EDGAR | 1990-2000 | Global NH,;, CO,, N,O, CH,, 1E (1996)
HFCs, PFCs, SF,
SO, NOx, CO, NMVOC,
Cofara et al.
IIASA 1990-2030 [ Global | BC, OC, PM,,, NH,, CO,, = - #hiz
(2007)
N,O, CH,
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Fz 3.14-2 % 2000 FIZHITH MBI HEHED LLEFER % . SO, & NOx [ZTDULVTRY, SO, &
NOx &4, EDGAR DHEHERMBOH TREVOIEFEMTH S, CORREIFBHS M TIEELY
N TFOTHEHERRELIZ)—2aF I ARININTOTOBRBBRES CHE RS REE
BLTWSDIZRLT, 2BV R)THS EDGAR [Z(T i BEH IEERATE A ITHRYRAENT
WEWVATREME N 83D, — A . TRACE-P [ZHhDE DHEEHELYEIELY, EDGAR ZFR<HEEHERID
EEIE, TOTEETIL SO, HY 20% LA NOx AY 10% LA THY . BT DT i Tl SO, HY 25%
LIA. NOx H¥ 5% AN TH S (LV It REAS ZEELLT), —A. Streets et al.(2003)[Z&AL(E.
BEH HEET D T HE D S(uncertainty)[E K EL, $1Z CO, NMVOC, BC, OC [ZDWWTIEIT7UT72ET

100% LA £ THAHEFFHEL TLVS,

£ 3.14-2 2000 FIZHF5 S0, & NOx D RIHEHE D LK °

AR REAS TRACE-P® EDGAR® IIASA®
SO,
i 27,555 20,303 34,197 27,711
EFN 926 800 2,210 871
FOMDETT 1,642 1,513 6,511 1,581
WHETYT 3,649 3,150 4,127 3,411
AR 6,140 5,462 7,846 5,919
FOMOETT 1,336 1,634 1,130 1,658
TIT A 41,248 32,862 56,021 41,152
NO,
W E 11,186 10,531 13,728 11,722
HA 1,959 2,188 2,725 2,504
FOMDETT 2,473 2,137 3,006 2,260
WRETYT 3,770 3,058 3,913 3,944
o 4,730 4,047 6,285 4,563
FOMOETT 992 713 1,444 800
T A 25,112 22,674 31,102 25,792

CHAT Ik, EBZE . ERSG, A — 7 N — = O HE TR,

b http://www.cgrer.uiowa.edu/EMISSION DATA/index_16.htm
¢ http://www.mnp.nl/edgar/model/v32{t2000edgar/
? http://www.iiasa.ac.at/rains/global_emiss/global_emiss1.html. 77 =22 %<,

QRVRT7IU7ICBITHHHEDIL UG RENR

CCTIE.REAS AURUN)DFEREDL LIS RTOTITHIFERRFEME (NOx & SO, %4l
ELT) DRFELILLFREMIZTDOVNTEET B,

£ 314-3 (. BT7OTIZH1F5 1980, 1990, 2003 FEDHEHEENDZELERT , 1980 A5 2003
FITBTA7OT7TEHOEICERTHE MHEBEEENCOMIC 2.3 FEMLIEIEIZHELY,
NOx HEHH B4 2.8 &2t MLT=, P TH. HEIZH T REMIL 3.8 1% (FHER 6%) LIEFIZKE
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NOX [Mt yr']

w
S

IN)
o

n
o
T

o
T

IS)

0
1980

<O B2, 2000 FLURRITBERS ELHSTULVS (3 E£MBT 1.3 5), SO, HEHHE (% 2000 F(ZIET7
TEET4149 B THY ., TH- KN NDREMLBEDBRRFERIZNODHEHINEH 64%LF LY,
1980 A 2003 FOMICHIHEEII 7O 7Tl 22 . E7S7Tlk 2.1 &, wETIL 25 I

EmLTL 5,

RIZ. REAS [2&5 2020 FIZH T 245K H EZ R 4IZRT (Ohara et al., 2007), CZTlE, #
EIZTOWTIE FRDIRIILF—HELRENKROBRAZEEL T, FKERBL (PFC) . it
AIAEMEIE SR B (REF) | 3t 3R5R1E R (PSC) DI DHH L FIAA RELSDOEIZ DL T,
ERIRILF—EBEEADIRILEF—FEFRAEIHEHHEFIEL TR ENEEINT
W5, COFERICKDE, 2020 FIZHITAHFED NOx HiHHE (X, REF & PFC M F 1A TIE,
2000 FITEAT, TREN.39% | 128%EMNT BHHY, PSC & F A TIE, 2000 FLANJLITHER,
HIENTIEHEMEAT S, LHL. 2000 FLIEDHEH EOREHEE S DEMER R Z2EA
BRLEEMSHIMT HE. IRED NOx HEHE (EBRICPFC 1A D 2020 FFAIfEfHAFETEL
TWSHREMEAH D (B 3.14-1), -, B7 70 FRBEH E (X, PEICEFEHEHI T
FIZKECEESNDN, EQBH I FUATH 2000 ELYEMT HEFBEND, FRIZHLT,
PEIZETS SO, XL FVAITE>TEIERARECEIEL. 2000 FIZE A~ T-28%(PSC), —3%
(REF). +163% (PFC)&7E>TULVA (] 3.14-1),

+&314-3 B7O7 D 1980~2003 FDHLEE

K314-4 7T OHHEDTELEE

2020
Region 1980 1990 2003 Region 2000 sC 7 o

NOx NOx

China 3.8 6.6 (1.7) 145 (3.8) China 11.2 110 (1.0) 156 (1.4) 255 (2.3)

Other East Asia 3.6 3.8 (1.1 4.7 (1.3) Other East Asia 4.4 55(1.3) 55 (1.3) 5.5 (1.3)

East Asia Total 7.4 104 (1.4) 19.2 (2.6) East Asia Total 156  16.5 (1.1) 21.1 (1.4) 31.0 (2.0)
SO, SO,

China 14.9 216 (1.4) 36.6 (2.5) China 276 19.9 (0.7) 26.8 (1.0) 40.9 (1.5)

Other East Asia 3.9 3.8 (1.0) 2.4 (0.6) Other East Asia 26 36(1.4) 36(14) 36(14)

East Asia Total  18.8 253 (1.3)  39.0 (2.1) East Asia Total 30.2 235(0.8) 30.4 (1.0) 445 (1.5)

BEAZIIME yr'y () 13X 1980 AR I2xtd 2 H =R

BT ME yr'y () 1F 2000 4R 1259 A HI R

Bl China

B India

W Japan

| |E Other East Asia [ Southeast Asia
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3.14-1 7O T7IZH1+5 NOx, SO, HEHEDRELE L
(B)TONBFBHEARU M) DOEE-REETDRERDI=HIC

TOTERRELIEZHEHB A2, O EHET O R FEH S(uncertainty) DK . @
EEOHHKEEZRBRL-HHEDHS . OB ERAAEZDORARE. O HE LD RL
BE.CEEXBEMEOHEICLIXFLOHLE, LUV S-ME-FELHD, CDI6. F
FO~QIZEALTIE. ®MREFEZSOBRAT R EIGFEH (M TH - 7TO—F) &%
EOHHEEERBLEAVAVNERRENLATYT - 7TA—F) A EHEEAEFEN
BITHS,

R, RBSARET 2L L EMEEEET L EHAEHE T, EEWEOHEEFHEE
TERAUN—RAFEDRAFENHEHRMIEDON ., HHEHTOTHENSEZER T EIFEELTO
AL BESHIEYDDH D, I, BEBAT—IHFEL. KKFTO RIGHEH ELEHIEL.
LHvd. BEEDTHEEHENREUMEERRELMEHBRLNZH. HESATLS, TORE
BB [LCOLENOXTH B, Martin et al. (2002, 2006) (. xR ERAFBE L —
GOME/SCIAMACHYDNO, T —4 L2 BB HEET ILDFEREB LI, B RALEEAL A
UIN—RHEEETO NI E ED LKA MEHET LTS, — A IRBEREEASDCOFHRIKE
BEAL . REROHISRICOHH EE A /N—R T DHRLEDHONTLVS, FIZ L. Arellano
et al(2004) DA N—ZRHEFHERICENIL BT OT7IZE T DL RRE - 1A BBERDCOHE
HEX . BFOHHA RN OHFEIVL2EEES VD, S5ITKEATIHE.
GOME/SCIAMACHYMNO,T—4 R UMELEEIEETIILEF DT Va4V AT, #ulgi BINOxHEH
ENREETLEEBMBTLFERLIRESIN TL VS (Stavrakou et al., 2008)

R7OT7HEERRELIZA UV N—RBAFRIL. CO [TDWTELRLEND, fHl XL, Palmer et
al.(2003)[%, 2001 EHFEDEAIF v R—> TRACE-P [ZH TS ZEHBIE CO T—42%H&IZLT
AVN—RAHEETCEKY, FEDO AN AR CO HHE% 168 Tg L#EHLT=. —7. Yumimoto and
Uno (2006)(F. BAZISRE DD L&A RT— 3> 3 BTRIESNT- CO T—2hoHhED A
ARBEHEFSHETLER. 147 Te &8, ChoD#FTIERCHEE AT —RHIGHE
HEHERICERARDE HiEA VRN O E (FAVEY D7 (I Z (X, TRACE-P T 100 Tg)
=8, ZDE/NHEFTOAIREME N ERSNT=, CDXILHREEIEZ T, Streets et al.(2006)[E
TRACE-P DA EMEZMEMICREL. TEMMOHHEZKIBEICEABETSLELTHE
COHEtHE% 142 Tg ITHETLT =0 SO KIIT, BRIT —RITE DA U /N—RHEFHITKY, B>
RUM)DTRENSE DT HIENARETH D,

— 7. Uno et al.(2007)4> Zhang et al.(2007)[&., FEILEEBIZH T2 NOx HEHEHLLIE NO, E
TILEED VK ERH. GOME/SCIAMACHY [Z&B NO,EEMN LR LYEHLEWNIEMND, Rt
B#HT5 NOx HHEEDRELFE BV MHIN TSI EEMZEFEREL TLVS, Tanimoto et al.
(2008) MFHEETIZKDHE, 2005 FIZHTHHEMNSD CO HH = (T 2001 FD TN ELLELTH
15%EMUAMEMLTEST . TRILF—EBMNEATNSIEAREEINT-, F1-, CO D
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SHEIZBEE A AR 2 & B HEEHEYS MOPITT BI2I12&5 CO WS LEDNHBELI(ESL.
REGFR—HBD R 5N D NOx EIE R BHAHKRENBONTINS,

ZOMOEKRMLZRE - BEELTIIUTOLIBIEABITONS,
DOINAARRN—Z2 G (F—TNn—=2%)

FHRAKOHFRELEDBMNBFTEINAFIRAN—ZVTETOT7TORRIRBICKRELE
BEBEZTWAD NAATTAN—ZUTICK DB ERE (RAE. SR, H. IS EL
E)EREMIZHERAL. BREBZEELIZI VIR T —IRN—REBETIVLELH D,
QHEMIES IR NMVOC

TOT SFICHEBATOTHIBICEL T, FMIEIRD NMVOC [EZRHF OC A YU DAERIC
KEREELEEZTNDEEZDND, Guenther et al.(1995, 2006)(%. HEIEIE NMVOC D £ Bk
AURVM)EERLTVSA, PO7HBICE T2 RAENZ L4EICEHT 2 EEMEEMEIIAS
nNTHELT . SEDRETHD,
QAN DBEHET TR F A

TOTICBITBDREFEDEREFDRECAREBICLIARRREZEZMHHT H-0IC
T HHEOBEHFELFRFHNPLETH D BE~FTRIZEFTEHHEHELIV RTINS
HERBE-OTEHLETOTHE AV RUR) (& REAS LISMZIEBEHEET . CORHOHEE
ELIFTIBENHS,
@R B ERR AT B M DILIE

TOTHEICBITAHHBHIEE 2 BIESN TS, ZAITHELY, 2000 FERTE A D T5HA0 HE)
HOPFEFRBITIEELTWSIEEZON. CNODEREFRIETILENH D, -, KYIEEN
DEVMFEFRZETIEOICE FROUR - EXE- IRIILF—BEORMEFOEILLLDIC,
ZEEOBRHEBRMEEDLSICHRETINNEELLS,
GOEZEH

BEDABRERAAVNDIFEAEFERER—RTHS, LHL, RE-FEFRITHT
PZEEARRERCEEEROHEEFIRELFTHEHZLTNILEEZLOND, HIZIL.
Streets et al. (2003)IEHEICHITHREAN—TFAKFRZRRICEK>TEILIESDILIZEST
AR EZHEL, PELHAD BC. CO HHHENLZF1AICIIEFEYEDZETN TN 215,15
BIRHEHRELTVD, SO BIHEDANEEHCERNEELRENEEZ NS, 1>
AUN)OBERELEDOEOICE. BEESEER TS ENSERDOFEETH D,
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3. 156. PUTITHEITHMEDRELLEIN —YEYT4RYNT—S

(1) LI
ARFIZETHHMEMS DRI GELIERDEEICEIESHEEDHALLETHD, —A.
AEFORFICEVNTH, ARPICETHEEVEOREICEHI IMYBANEATE . &
FEQ7O—NIVEZRYDTRYNT—IICAH-BEOEFEYEELIC. MEDEMNHEEYE
RNEFENDDOHD, CCTIEEZBOHARBRAFTHEIA VY VITONTEITERD,

(2) KRKUEZRIZH T4 ARHE

MREA T UIZDNTIE, B+ ppbv LDREGRELSZRLOISDEB AL OFEHEILELL
BLT. EAEYORMER ., KEEROKXER O RIBREEGEDRHERMESHICNEINGY
T FILIEH ppbv EBDHTHUNTH D, EYDIT, NFEBNRELEADNSIEFEDRREAY >
REQEME, #RE EEORFRRNZLLVTOTHIBICENWTRESRLBEEZONST:
O FEICETHREZLDEBNIREIA TS, ZOEMEFIEVENERK/ \—tU
THAH. BADBERMLFRELMTEDBRELEENICEERNGHRRARYET—S
EBRRRARTHS

BAZELCT7OTHREICSVWTEERELGA YV U OERBES LIV ETNICE I TI I
MBS BN —HEYTAVRT ANCNETHELGN of=, o, ZRIERFRGERFHEE
MRIEDESIC. FRIZA T ATHREZED. BLAOFr)ITL—av R 7r—ILEH—
(FFIFFHIE) T HHAOCKRECHELLERRILERIATONTIGMN o=, 2T, Z<DH
REFHBEOREEZEEZHLTEINDLDD., TNoELYS RO EFREIHEUD(FRAIC
OO THEF T ARARKFEAETONTIGMN oLV Z S,

(3) BHEE -BREELY REDOHILICHITT

AV DRELGYBDIFEICIEIROZEELNH D, EHARICEFIEEKESVTMOHFKE
SNDEIMERIRNCEDICHETHY . THEEMNVNKRIBEREIERTHIENTESF
mHHEH. SI FfL—HEYTAIEERNGL, — A SEEEEEBRMEED—BILEREAY
VEDEERGIEFERMICEISZLLFALLZBREREETHLN., 2LOHHROTOL
REWBEET HI-HBIEDFHERMIL UV ERFE NS,

RIULANIZETEFV UV OERBEELLTHAHATRULGERLTWADIEL, KEEFE
B TEFZZ AT (National Institute of Standards and Technology: NIST) (DS BB E # Y E 5t (Standard
Reference Photometer; SRP) T# 5, NIST SRP (. 5LVRIIZEMEE TS L. HEDELALE
BICK>TEREN TSN TS0, DIEKELERLIFBNATLANLTHS, TORELER
HARTEMEE. SRP ESLDOHELBRICE - THFFSNTEY., £ 02 %EHMESN TS (Paur et
al, 2003), L%, [N E XL ENBRICEDOTREICH 2% DRMGELHAENTRES
fuf= (Tanimoto et al., 2006; Tanimoto and Mukai., 2006) , —ALI&, KK ERIIZAWLNSA Y U EHZD
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WT.EBLNREICE I TATSINIZEEIZH 2 % OENELIILEZTBRLTHEY. BEE
BEREE D, WTFhITE &K RAV O OMN T FILEREBRT B OICRER/MNEI-TRE
FEELLT.0-200 ppbv DREEBICHILNT 0.5 ppbv LIAMNBEIET R THEIEEZ LS,

ATV AEEEEATEE0ICIE BEORILLLELIZEFNEFRAV N —HEYTAV AT L
EEREBATAEDNDETHD, BEIZIF10FERT—ILTORPELEENROONB(FH,
FYRT—IRD) O IERIET DN —HEYTaE FYRT—IRD) Y% RIS 50 /8F
EVTA4HRDENS, LT, ERMI/SEY) T4 (=LLERTRES) DR L. HhisifgbL—Y
EUT4 (=H#YaTgeMH) 12DV TRR S,

(4) ERRB7%Ea S E) T4

NIST SRP & &b EXKEIRERZE (U.S. Environmental Protection Agency: US-EPA) (MDA
Y URIEIZET % QA/QC (B REE- Bl DF-HICHRMELEL T NIST NFHHELI-LDTHS
H.EE, EREZ% S (Bureau International des Poids et Mesures, BIPM) D& EE20) 1
HEERMAVNASE) T OBREENETIREAAYV U DREICETLTATSLIREALA
WIZHE T4V U ZEOEBRHEE LEKRERO/XMAYFR AT+ (CCAM-P28) 15T o =, BA-
BFH51E, 2004 F 7 AICRT OV S LOHEELEEERICS ML, S 23 yE O E W TR
EfRHEFLDLERETOLER. FERICRLD—BAFOoNT (Viallon et al, 2006), Fi=.
2007-2008 FEIZIFEX LT EEHEELLREERTHS T —a2 /1) (key comparison) HBA{ES
NTWS, B 3.14-1 [FCD&IEFHZECTHERRINS. FL—HYEUTARYET—O DR T
9%, SRP DEETTTHS NIST EFTLIMAZIRPY TSI FTHREEBEDT VT TL—L*
BT B EBLTSRP3S DU T4 &Rl . ERREGA —H A XE4T5BIPM &lF/1Avh
RAETARF—aV NI TITONSHEELRZELC CEREELOIVNFE)T1Z2HERT
%o —AT.SRPIS ZRREL T, ZRMGHENMEZE (Transfer Standard) ZHLTI=AYV 2V BIESR
DEREFITORHEHFL. F(L—YEVTAZHRTEHILIZEBDH S,

BT ITIZHBITB—HEY T4

iR —HE ) T4ZE LT HFE—SHELTIX, 2005 &£ 3 AIZ Atmospheric Brown
Clouds—-Asia 7AJ S LN —IRELTEE"Gosan BBIFFICEWLTITHhNI-R7 O 7 ihig=ER
2005 (East Asian Regional Experiment, EAREX2005)\ & (b, CORBMEADF T, HRMS .
I7AYVIVES . MO RICET SERAELERRATHON . HRAESITOWTIE, B
REME SETREMEN EXERERITARFTORXRARF—LATELT, LRTY
TORSALERREBICESFV VRAEDHELREREZITo-. BANLDS MM, BEEH
SIFVVIENLKRE-BENEZKE. FENSFFEIRKE. BEMILEFEEELFPRK
ZOERRTIL—THSMLT. —sABORKAE LT DRIEDTLUHELE - RAMEA L
BH\fThitf=. SMEAEY IL—TDFYJ Uit E, SRP35 [CR7— TSN =B ENRE (ABC
TS) 12t = 2 %DEEATEL—HT HENHEMN O SN T= (Tanimoto et al,, 2007a) . D L5744
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SEEIC K-> T. ERMGAY U AZEDN —HE)TADHELT LR T O TIZH T 5
BTOFAYJVBIEDL—HETAHERSNDDOHS,

—BERFRITOVTIE, SEEDOHME LS TIEFELGB ARGV BROHART IL—TIER
SHMEMN S - BETIZLEHRIIHLTI—YE)T(ZIY . RBICER-BE-FED
ERRT I —TCTEEHELRZTIEADEINT= (Tanimoto et al, 2007b) , #2E-BIEFFE
LIV OO DEELFREN AL oT=, HRMICH, —BIERFDEEARITDNTIEE
EFRERRERELTHY. SR.EELBEORENEEND,

VI TIRE
WMO/GAW

LS & OM

« RABYRRET 4 (FRHRE)
BIPM - F¥—av/)Ys (XEHLEK)

QA/QCFx vy I
SRP 27, 28
TS ‘ R
B, B,
L \ I NIES FIR&GE
—_ | 1-24 1-24%
SRP 15, 23 X X SRP 35
| iEELE A LLE I
JMA > NIST v / s
TS x 2 «— SRP O, 2
s ABC Ijﬂ”')jlz—“/a‘/
G2 EEE. FrUIL—vEY  puygHL—R
SAERLE R —k LS & OM

FEMERE

315-1: AV VICEHTHL—HYEY T2V /IRSEYTaR YT —%, SRP (Standard
Reference Photometer) D/ B ILEEFFTERLTEY. 2007 FIRE., HFE T 40 EHLZEH
RAETHHESINA TS, SRP 5 TS (Transfer Standard, FENZE)EHEHL T LS
(Laboratory Standard, &#Ze4 IL—TDIZHE)X> OM (Ozone Monitor, EZERIFF CTEHON DA
VBRI —HEYTAHEREIN TS, ERRHECHE IO/ SLDOTI/O= L
[EXRDEHY, BIPM (Bureau International des Poids et Mesures; EIfEE = F) NIST
(National Institute of Standards and Technology, USA; X EEEHMTHAZEFR), NIES (National
Institute for Environmental Studies, Japan; EXLIRIZEMZLAT), JMA (Japan Meteorological
Agency, Japan; % FT), EMPA (Swiss Federal Laboratories for Materials Testing and Research,
Switzerland; XA X EF#4 $XERBFZZFT), WMO (World Meteorological Organization; tHFR K&
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B B8), GAW (Global Atmospheric Watch; £ ¥k K& Ez#R 51 E), ABC (Atmospheric Brown
Clouds; KRBBEETAOD I
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3.16. FUV7RRILET—IR—RIBE

(DHAERBRELTOT—ERN—Z

RRIULET—EDT—ER—REBITHAREBBELLTCERLGMEDTELD, HICLYD
FTT—AR—REIARDORRETHD, T—hMTshi=T—2E. RKRBREORRETIEE
R THY  FEFRAHAVLNAIBEET ILOTOLRARB - RIED=ODHETH S,
NFETEEOMETODIIMNIKY., ENIZ. HAIVEFYOR—UR—T, K&EILET
—ANBONTE =, TALIE. HARTADC VLMD FELREICIEL T, BLGo=7AD IO K
RELTREINTELLDDA VLGN, LAL, INLDHRRGET—2EMEILTHIEITELY,
RRILFZOLYRRWGIEENFGON D,

. TOTORREIZEDTOTDT—RIE GHAENAHINT . T—2DEEENRIE
SNT . TH—YMIENENLKWHITE>TVSHEIZKY ., BN OHARENSIE. REMIC
LHOMERINTIEM otz LA, EETRINIZESY. BT 7 IFHADKRKREHAELIS
BISEEEAU TV REE THS, TOT7THONIz, T—ADEEMEEREL . ELVP
FTWITH—IVEDT—ED RN, FOTDRRILERAREDOFEREL>TNS, FTUFTIET
NETHROW|REIZKY ., BEFBMICIFBEEINTLEELDODZLOEHBIT—EINERINT
ETNVD, INLDT—HZERMICZLOMBTHRALTELSZLIE. T—2DMEEEMSE.
T—REMBRLI-CEDOBREEBMESE LI EELD,

AT —RIZORTEENSEEHTHY. TLHLVLVAEEMOMARIZLYZNE
BNEBRLTETCVDAN. T—EIR—XLZRHICLTLWDVEDDRERETHD. L. Z7E
EHRET DT —HIN—REIZN. BHE=_—XICZHADHE—DHETHD. BIEETIL
DESL., K. TREBTED T2/ TGA—ANFHEH LGz LE ZORFICHTET—
ADBEICT —ER—RESIN TSI ENBETH D,

T—ARN—RERNMIRT L KRIEFERARIZ A =T —OHARRREDIRTTHY. O3
AT —HIRBETEIMREELRTLETH S,

(2)SEDBRDHYAEEHET—HIR—X

2001 E(ZEESNT=7 A)JHNASA®D TRACE-P i ZEH4#7 8| &ENSFD ACE-Asia £:8/(%. X
AR ZoA - o - 1 E BRI K LD T —2EMBL. RKEGHREBREEHIF-. LML, C
NEDARTIE, 7O RKENMRELTELRR(T 770 -)DERANFILTH>1=, T4H
L5 BEREEQAVUPIT7AVILAEN>TWSEEZLNSGT 7 RIEERNT TOHRIXIZLEA
EEEShEM oz, CRUAN TEREOERATODCIIMIBNTIE, 7OTREREOL Y .
I7AYVIL. ZOHIBESAEDEEEOSEVEAIEVLEN, COBEKRTTZOTIXEHAOZAET
HY. T—ADREEBTHD,

TOTDOREMEDBERIELTOXEORE. HAVWEBEETLHAEOTAERHE-
BRELEVWSBERANSTIHE FTOTRENBTOHRAEZDT—IRN—IENBHETHLIIEN
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BHR&GD, T—HET —EN—RELTT—DA4TL, TNERRITHEALTLKILIZEY ., S
EDEIGHF . FHTEDRIGEED T —FZEMGE T RELDON, VEDDIEHMATEND,
CCTR7OT7ERVEERGHIELTRLUED, BFOBEALE . ENENOEEICENTH. T
—IRN—RFFROBABBOREN LT, fFEtLTdLEEZLND,

(B)T—HDQA/QCH L AT LELTDT—ER—X

T—RARN—RTAMTET—REZTOEDRIEI FA—)LHEFEH (QA/QC) HY, EHHT
BEETHD. ERIGACDERIDREEIZEWNTEH. TORENDBEFHLLESTLVS, 2005 F(C
EESN 1= ABC-Asia 0 EAREX-2005 Al F v R—> TlEk, BR, BE. pE(FE. LD
BRAEFHT. AV, —BRIERFB. I7AVILLGEDLRBBMNEREINT-(3. 15F), &S
SIZF7OTDRRALZET —FDZEIRIKROHOND,

(A MEBEOEBLLTODT—HIRN—X

NASA® GTE (Global Tropospheric Experiment) Tld, HR K TEBIN - ZZHE R D
BRELLIC.BE-BEFHLL-FHNGERERIESOEESMEERL. #H#LTWS, C
DIER. SESFRTO—NLETLDREEICEDT—REFASN TS, HELEGTEMZE
BERT 2. ZOT—2ZF->THBIEBELICKYZLOMERRILHIN, HXELTEED
BNTLSD ., TDT—AMNLELFIATESIHITLEOTNAILIZKY, SEICZLOHEREEXZT
W5, HICTD&IGET—ADNFRAAREEVSZETHNIL., TNEEBHICFIRALIAENRE
ENSAREMELH D,

T—AR—ZREEZD LI LR RO EBLGDARERE LD, SESFLENTH LN
T—RATHOTH. TNHNBHIZEADIRELGDILICKY . ZIITH-EMEN KR T HATEEM
DHB. F-TDELILEAIREME RS E SR MEDEENBETH D,

F- KR FRARERBREFERBZOHYAZERLTID QY BEDERZEMA=T T4
TTIRURINST =37 7EX . 2R MFOEEREZHFATELAN BFL FROBET—
AR—ZXFAIZE TS citation FIEZFFRKITHGEEDERBLHIRH TLVS (C. Barton, private
communication, 2008), CALIE. FXICTH (T HMMXEREHRIC. BIA-SROFMRELT. T—4
R—ZABARDZEMEFELLTOMEEZBRRMICEDHDRADBETIEIRLD, ELVO=EZTH
%, T—HAMBLFIATEDETOE R -EEN, T22DE X OHAEMOM ELLE LD
STERERIL-BELATIRE. T—IN—REVS MR EXRETIEEMEFTEL TS
[CFIRAZRETEDLAADERINTINDENZ S,

(5) BARDKRFALET —FR—XDBIKEFFE

BARDKRSAEZIZa=ToI2B VT, BT L& ICHEFRARRER T —2N—XDEH
HIERBINTELEDOD . BEICIF. 22T DEEAETEIIEEBIET LSBT 4R
—ABHDIVIEEBR AT LIE ANz, LALEADS, 50 £ 5 ) E I #h Bk 288 8 & (IGY ;
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1957-1958 4 ) % 224 B S TEF= WDC (World Data Center) AT LZEHIIZESDFETHLL,
PHERCBTET—ARN—REBHEOEERIFIEHIEICRBHINTE, ZIITBVTK
SAEFELFELLBARENSHFSN LT R LY,

AEFEITT—IDER. THEHLEMEFHELTCOEBERPOIIaAL—2a it ELREN
EE-EHIETDICONT. T—2ZERLTERTLOICELT FTE. AREHE. fHER
PEBEBLGEDN—FIITERNEXRGEDICHDILEHY. H(EO. T—2ERKIEAXE
BT ARETHR I LEZEIRMFSHEEODZABEVKRBEFENTETLNS, Z2ITEBWT,. T—4
R—REZOFEEARIPZMBEZEAHTERELTOMENELCIEHTLNDT—ZXLH
53,

COEIEKRICTENT, T—EAR—RDOHFEEBARNEMULGEZELTEL, TOF AN A
RREFEDTITAETABLUARBERICKEN LG EEE LT TAIREMENZRREINDIION
T.EESHFAREDOODORBNEIZA T T—ET—AR—RADEEHDORENEES
TEfz, BADKKIEZIZ2=TALL T EDKIBT —IR—RBLUVEEZTIN S FDE
g LICRIIOA . FLUTIZEZ S,

FIRUD—SELT HELLTIR—RGENFELLZVWRE. FFEMEFEPTO T
IFDBRETEIT—ADIEYN IR EZHEILTEHE. THaHLEIT—RIZETHEHRIOT
—HAR—R(CNETAFT—AR—Z |EFES) DEFEHLENND, T—ADFRELITTHE BE
EEDMFERBIZIXERT—2L5 (FRIE RDGEAT. 4., BLE:ERE. FEDIFR.
QA/QC BHREE) N EETHY. T—2ICHET 52 =T A TORHEXFOLLAHZARDOTL
TUORERTIDELTH, AT —EIRN—RDEEEEETHD,

—H AT =BT T—377MILBRDT—DhATDEEHRFWOSIETELL, —F
DENYEELS-EERRERM TOT—ERBEZE D KIITITIH ., LWLV R TIE. NASA-NOAA
BRENTADI I —ZATHBEIA—TVMEERLTTAD IR AV N —ROIERFE IR
LTWBHIZEH IFERETLEL BBERLBAFAE - T 374— Y- TIOERRFENAHFET
BEEMNS, INLETESEIT—HRILTIDLELNH A5, CNICEST FEAEETIVITHR
BICEBBAT—2DFRATRETLILE . BRT—HOHROWASERAZF DDA =TaMB,
EHAECMDBFRAREZSCALET IR ARABEANETROATERL T L, F-2hzE
HETIMNZE BNEFELLY,

T—RIA—TYMIDWTIL, Fz&Z &, AMES T4+—< Yk, ICARTT J4—<vk&lV\ot=1D
TlIEAYVTERIEEF LERDAZT—2(BEREE. T-2OEMIFHR. T —2HAMH DU LEFRE
53R, HLYEERE. HEORER- T —2EKICET 515, QC/QA EFHEE)EBRTHIL
THEBTEZLDLHY., FHET—4BHL MRAAET —FTOHNE. B EMERFES
Z 1 HELBFLROUITE TRBEN A KB LE I+ —YMIBE T HERICLYBER DH
—INF=T—ERN—ADERMNAREEL D,

AURVN) TR, ETIVHAT—2 RERE LN ORI T—2 (KEK. M. #h E4
WLBEENLDYE—Me oI T—41BE) TR, T2 ERMBERTNDETHD=H.
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BET—20ORMARIBRFAEETIHEELHSI. [RRIFLOMBBFESTF T, I5LES
BET—2RED=HDT—274+—<TyrEL T, GRIB, GrADS HEDERL TS T—42T4
— UMD H LD EEIEFITIRESNTERZBO TS, BIEEKFEI GBS RBNE
(T—RADOABIZONTOIERET—R2I77M4ILAIZED) 7+—< Y TdH5 CDF (Common Data
Format). netCDF (Network Common Data Format), HDF (Hierarchical Data Format)ZzEAY, A[R
1E-BHTY—ILY TR T X NASA, JAXA DEIGKRIFRBET —EIR—RERATHHEDT—
AEFEETHVLNIRO TWD, ELINSDEERBE I+ —IvMINES T LLECE R
LTLWSHFTIERLD T, BIRWICIBN D ETISDEMERZE OMEELFEINDS, LHL
TS FRICFRINDS KT OWME. Mat. hF. FLEE BRI, REMBREIFEEL
TEYGLLHEESNAREFEOCIZ2 =T EFHZBEIRLTOGBRE T, I5L-RE ML ATREM
DREVNT—ABRL—EERFINTEIV DA ELNEL,

UEDESIZBFEINFAZT—HIR—R - T—AR—X & BERN D KKIALFEIZ2 =T HF
ATEBHT. A1V3—F b LD WW B A MEETRBICBBTED LAHEDELSIND, YA
MEECDOWTIE, T—2R—XE{F, YA MRTFEZXOEEZEDLSITRFIE 2NN KER
RETHL, RERBEVN T IMRTFEELITOIRHDALORKIEEZSEH TIE. ESLTOSHE
W TITZAEHETITI. HAVIEXZEZRBLH S BENT —IRN—RBE-HFOE—SL
LTHEEHTHAS, Flz. AT —EIN—XBAROEET, HEEDOEY - BRLLICLSH1ER
HARDBRMZE TS50 EHBETIS—) UV (EHMBEIE) 5B ETIXRLEER
THA.

Fz. RRUEET—IRN—ZADR—FI YA L EELGHEETH D, [R—2IL1&(E. port ()
DORELIZERET, KEGF LSV TUIYANTHIERTHAO, ELVSEKRTHIMN.
CTIE. &5 WW A RUNZHEIRTILZDF U SAUT—EADTIRADT=HD) V&
BEEELD WW HAh ELVSTKIBEKREWVNERT . T—2DA US4V 2RAIE, 332 =F+«
TOWWW H A+ THL T2 EHEB B O WW S A~ TARTEEEHRE L. R—2ILU 4
EMBYLHERDBIET, A—YDRR—FILY A ATESZTHIE, KERIEFEOERAT—2D
BAVTUINIDDEZENDEIIGYAMGHTENBEMTHAS,

BE.T—27+—IIbOEMAR. 7V ERAREH LI TOEHR— L TEIGEEICIE.AF
ENSLV, BEMNGT 27y OS5 T 2 NE - B LBNE 5105, TDEE.
T—RAR—XWWW (b ETOT—2TOvMERE. T—21RR. G E DERELRE N HoTKL
EBbNE, T—ADMAEMSRENIE, T—ER—ZD WWW H AT, =ET—2D T #1EHR
OHET—2OYUTILERDE LY. A—PHRHTHICT—2TOvrE WW ETIT>TET
HRELTHOA O O—RTESL . LEDR AL H D, T—HRBEICLD YT LTOVEH
RESINNIE. FTECOHEITBRINDID ., T+—IVrEEHBTLIOTHNIE. Yo TILT
AYvrEESFHEZIEIMREN BN THTILEILLELED FEMIZIE T—E2RBDOEE
THAHIT—HIN—RIIDWTIE, T—2REBOREFEODRCLEDHERATERREO RN
FRELTEULD TIEHELESS D,
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4.1 PoF7OIT7OVILHEDHT-15EE

(MTF7T7HRDEEDT

TOTORRBREX. POT7ICHBITIARELTE. E2L3EERARRBRETHD. TOR
KOPBIE. TOEEBEDHER. TLTRHEFTRRENOERSFL. MBRGEZNGRMASEN
BETHEIEELIC. HEMFERTEDH D, —AICBVT. 7OTIE. FTRICHRARDLSICHEMIC
RTHHELGBEEHTHY ., TOBRANLRTH. IRADMEIESL,

FE—IZ7OTIIANANGHEERREANSEHRMICR THLEL SHIC5%20FMIFEMT 5
ERFREINTND, RRICAIHESRALGENLBONATLSHNITOVILOXFHEHL
B BEOR T BTORR LD EZEBREEFI AL —5 M5 —8Wm2IZHR5HIENHRES
NTWS, Ihld EER IPCC LAR—MIHESN TV IEXEGMILD _BILRRGERF
MRAEMNRSKAROBIRHE S 26Wn 22+ DB ETRESTH D, SHICHIBEETILETE
[CkBE TT7AVILOBEMRICEYEROEDNFE RO LMD BHICLERTRENIED
BiESh TV, COKSICETZOTIE. T7AVILDRYN =230 ThHY . TOEENHED
EDEBELYLRH L AREMENHHEEHTH D,

FEZIZTOTIRITAVILDOSHENKREWN B THS, 7O7 X RBLITEbIZKY LR
DEBYREDNERZFEDFEMEIHLEINTLDH, AFICTE -295IAVBELENDS
DFAMRFO, NAATRABRBEEBRDOIT7OVILIEENREL TS, CNLIEFEEIZK-TIE
RNEGEEL. FREARICHRIZHTTHIEIZKY . TOMSNRGEEESSICEIESE2Y
BZESEYULTLS,

FEZITOTIR TOTEVR—VEHERMICR TLREGCRRBROZHEILEL DR
HBTHS EFE. TOTEVR—VORRICEFENLGERDHLABEELHHIENHREINT
WBH, —HICBLWTKRI7OVILAEVA—VEBRLEEDRKEXBRICEEZRIFLTLS
AR BIEET LA EICKVIBRSNTWS, TOTEVRA—VRED KA KRBROELIE.
BKGEEFBLTHREBICZRGEFEEZRIETO. HROAREINEAL TS, TOTIE.
HEDHE0%D ANEH. F-TDAOAEXAD-ODKRKEDH . BIEEE. KERLGLE
DERPBELEIN TS,

COEIBTOTORKBEESOEEMENS . RE. Z OO OEBRNLHRORMEAHHES
nNTW%, T EELIGAC DEHEADHTIE, FRVELTEESINTLVS, Mega—cities: Asia
BHY TR T DAA L T— oINS NEERMEIZLSFV - T7AVIILAD
FEBL TORBLELTETIRBEORIE~NDEEEHART IHMANESN TN, ZDZ
A1& 2003-2007 THE—EADHATREFHNZHE TL. 2008 FENSE _HADFHICA-TLDS, &
ZHOMETIE, AT TA— R EDNSHESNIMEDTOTRAT—ILTORRE - RIRFE
DiHEFEBIELIzEDTH S,
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TOTVTOMEDELIVEDDRMAHLLTIE, EEIREFHE (UNEP) “IGBP 0D ABC-Asia
(Atmospheric Brown Cloud — Asia) 5t EIA # % . ABC-Asia TIERK P DME LZF DG - [ xR
BEHOMN, SHICEZHABC-Asia TIIEREEOCBBEELGEADAUV NI ECEHE L
2TLV5,

TOTEVA—UDHRELTIE, WCRP (R IURFAFETED) /GEWEX (R IR )LF—-JK{E
IEEAIEtE ) ® MAHASRI (Monsoon Asian Hydro—Atmosphere Scientific Research and
Prediction Initiative: EVXA—> 7 U7 KX KIEM R ED N H S, GEWEX Tl iEFE. KKRT7
AVILOXRK[BERADEEEZEZFRTELLTHR->TLVS,

(2)TNFETOMHRE

NETORTOT7DITAVILOMEE. MEZPRDELE-REOEBHBF o R—DHH%E.
BARANZFDELIZ LB/ NMRBED v R—D 88 #h EEARY NI —VICkBHFE. ZLT
BEETILVHERRICKYHELEDON TSz, CINCOMETIEF . ATBHET—424LEH
INTETWD, CNEDOMREICKY. TOT7OI7OYVILDEIREAOZ D IETE T 1 DHEEH R
ENTE, —AITBVWT, I7AVILIZKDBEMNLGRBEEH~DFE, THHLRRDEER.
ZE2. MK SR MEHELEDEHTT O—/NIILETIVIZEAHEIZKY ZOTEARALN
T,

FTREOBHBFroR—2LLTIE, 2001 FOEFICEHESNTT A7 NASA D TRACE-P
fnZE#8:ER Bl [Jacob et al,, 2003] L EFE IGAC ;EEN D —REL TEES 4T ACE-Asia #:8|[Huebert
et al., 2003; Seinfeld et al., 2004]103%F5 5, T oD ERITIX, KRR ZEHE - A L&
BIZ&KYZBLLDOT—2EIMBL. T7OVILRZOMETHHEE D REZEM 2 D EREAEBA[Jordan et
al., 2003; Anderson et al., 2003 22 E], T7OYVIILDKRKFEEADEH X IBFE - RO EEA[Liu et al.,
2003; Koike et al., 2003 %2 &E], T7 AV LD E . FHICHSZEOPOF AN ERLGEDL
EHF) DR EIFE@[Conant et al., 2003 HEVREIZEWNTRELHARRREH 1=, BAAITIE
COERIZHHE T APEX BRINEEE N [Nakajima et al., 2003], #1 L DMEGHERA R VT —H
[CKURTOTHEEDOI 7OV ILDOKFERGEEHOCE—EEL T ILAF (BRELE S U RIREFRIZ%
THREDEE)NBRBISNDELLIC. HIEETILHELEH TRV T EEE(BEFIPAE
BIUEBEAB)GETORGERI N DHEELGIN-, COBR. BT ETESVEEDNT
FRYVILIZEY KK LI TO MRS EE AH-5 H5-8 Wm2 1HY ., SHITHRRIEDT 7OV L
DFEIZKY., HhRE TORGTRT] H-20 H5H-40W/m2 [TEF DI EMNBALIEE STz, Tz,
Zith M EIRFEAICKSTARTFFEIZRBITEITSvIA—HR2 (BC) T7AY LD EIFE[Matsumoto et
al,, 2003; Uno et al,, 2003], AT ¥ L TOHEHKEI 7OV IILDOEEE[Mochida et al., 2003], & A+
FFDSAHF —IZKDEIRE[Shimizu et al., 200314 E DTN EFEINT=, DM, B7 7 TIX,
BARFEBHIIZS ML TLVELA EAST-AIRE[LI et al, 2007]142E DEBIF v R—UMNERES
nTLhs,

BARMNRILEGES>THTE S - LB B/NRIED v o R— Bl EL TIX. 2000-2004 F(ZEfE
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Shi-Bh#£FEMED ADEC FAP xS MMikami et al, 200617385, —cDTOCTHTIXER
DFEE-REKICETIHREMLGHEBE. B OBMEBIEETT LD FE[Tanaka et al, 2005]%FE
LTz, 1z 2004 FDHFIZIE, JAXA/EORC EERFREMNFILELRY BARDMERZEZ AT
PEACE-C MiZEEBINERINT-, BROBHIALDEMESNTELRKRETI TP aMIC
BRI HILIZKY.BC I7AVINERSLUVERIT7TOVILEDICKYEESNDIERFEND
HTEHLMIZT S [Moteki et al, 20071 EDHENHMN>TWVS, £t L&A TIL.,
IGAC/Mega-cities Asia D—IRELTEHRRERAENFILEGY BRI AERRELT 2003-2004 £
(ZZEHELT= IMPACT #h EERBIF v R—2 M $H 5, ACE-Asia* TRACE-P-ADEC &N T 7OY
VAR, ELLNEVREITAVILORLER -8XEBRE - MAEZEICEREZSVTERSA
FzDIZR L. IMPACT TIEEBHEEOI7OVILEHALEICKYEE -GHI7OVILOEREL
EDILFHACTOERIBIE, T70YVILORBHEEEREZIFEEORBGRMBIALEICER
ZEWVEHEAERESNT (E 4.1-1) [Miyakawa et al., 2007; Morino et al., 2006; Takegawa et al.,
2006a; Kondo et al., 2006; Kuwata et al., 2007; Mochida et al., 2006; 2008], CD#ER . —RE#T
TAVIL, EBEEHITOVIL BLUKBAEERI7OVIILANZRIFRCIEZER S ITHIEL T
WBIEREDEELRRENSHIF DN T=[Kondo et al,2007], Ff= IMPACT TIEIT 7Y JLAOHIER
S[UADFEER GERED) EFD 50 km FHR(AFERET) D2ETEDERATIIEIZLY,
ERMNITT T AN ERBREFREH I T EIZH L[ Takegawa et al., 2006b; Miyakawa et
al., 2008], CD LS 2B THEBMN T 7OV IILHAEIBO TEDTHSEERLE=,

th E &R R YT —IIZKBMETIX. UNEP/ABC-Asia BBIRVET—H (K 4.1-2)hH 5
[Ramanathan et al., 2007], ABC-Asia Tl&. T7RAYVILZ D31 D BITE LM BIEDOHEEDHE
ZEIETCEMND. 2005 FETIC, ENFETEEREICH oM EFZRDBIERZ. T7OVIL
BIENEBSIN TV ARBOIBFIEANEEHZ LIz, CORSOICTI7AVILAERETRESED
Z&IZ&Y ., ABC-Asia DEBBIFITHS. ELCTESLUVBEEDFIC1BICEMT 2EHE
FHZBIZEHSTLVS(3. 3EEZS M), ABC-Asia TlE 2005 EDHFICEFEBHB Ty R—
EAREX-2005 %3/ L[Nakajima et al., 2007], A AT 7OV )LOF AN FDEIREFHALHNE
L7=[Miyazaki et al., 2007 7= &7,

BEETIHEIZEIARIE. CNETRARZBOBBFrOR—VEEHTIHELTE
BENTETHEY., T7AVIILORZER I OBROMS S DOHELENERINTETLY
b[Takemura et al,, 2003](3. 6F), F-I7AVIOKIEEZEICDOWNTIX. TOTEIFIZREL
EFLDOTEAGVN, T7AVILOZEOHMYMEB~ADZELBELI-ZEE. BK. TLTKBREMA®
SEANDOEEGELFIMEIN TET LV S [Takemura et al,, 2005], tHEMIZE 77D B2
IET7OVIILOSREEENBEET LA EICKYIHESNIAH TS, PEPAUFD BC T
TV IILOKREGREFRIIZEDREMBANCZH+ERTEHRASA TWSEILTORKEDE
EFTOMRKEDENE&ERBAT HET S5HZ[Menon et al, 2002, K 4.1-3]14°, K&E ¥
BETIVIZEY 1930-2000 FIZEAEINTVAIETOTOKBHIFT DRV OEZETOT7TELR
—UIZHESBEKDBAOMNBCITAYVILDFEICKY KBEHEINS LT S5 F[Ramanathan et al,,
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200514, A VFEITH BC T7OVILRERMNFDRIMEAS EALEITNTTOTOT
EVRA—URERICEEZL TS ATEEMZFIERL =K [Lau and Kim, 2006]%GE W $H D, FI-H1E
ETLESLOBEAELEBRELERMICERINATETEY. BROHARELSMLTETLS
[Textor et al., 2006; Uno et al., 2006; Carmichael et al., 2008]

I7AVILDE~DEE (BEDR) DFIHEL T EE. ERBT -2 FE o= METHEHRD
BAIZEZHEHNTLVS[Rosenfeld, 2000; Kaufman et al., 2005], BARIZHEWLTH, BE L Y —
AVHRR & POLDAR #fALII7AVILEEELDOBEREZERR-MRELITHONATETLDS
[Sekiguchi et al., 2003],

EC
POA
SOA
so,
NO,

Fraction

Cl

0.0+ T T T T T T T T 1
8/4 8/5 8/6 8/7 8/8 8/9 8/10 8/11 8/12 8/13

Date
B Primary
(=EC+POA)

m Secondary
(=Inorg + SOA)

Fraction

. 8/4 8/5 8/6 8/7 8/8 8/9 8/10 8/11 8/12 8/13
Date
Primary Secondary

41-1 HREIZBH2H/MI7OVIL(ERE 1 S/AVUT) DL, 2003 EFNOEDFER
[Kondo, 2008]
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IF7AVILOBRHEZEF. EORERFR(ZEETOAEHNER)  BE—HEL7 LA, L
FEELLERYRES, ChoOMBEFTI7AVILOKRES, LEMEM. ESIRE. BEMDRE
%, LOLREDHETIE, T7AVIILOER - TFRLEFDMES RN TR TEEHMETER - THE
AT IZEBSINTE S,

D FURERBIFT (L. UNEP/ABC-Asia R—/\—H A+ THAHEE D FMED Gosan ERBIFTEES
[S.7OPF7DITAVIL-BHEDOEZA)VTRAT—a LT EOHTEELRT—4EMBL
TW5, 5%, DR IRSRAFROBRADHBFLIV—BOREENS . BDETHD, CDLSGHE
DR EEFRILITHRET HIEEBR S TIEELAS, Gosan BBIFFEFMHBITIERNDOEHBIHLA
LT BIEBAFMOMBILEETHD,

UNEP/ABC-Asia Tl&. 7o7EHTOI 7OV IILERGFEBID R YT —I{LEHEHTLNSHY,
O ESLGERNGEREAERIESEEAS, BERDAHTHES TO7TOIT7AY ILEMSHER B
Dy TOERHBEZBDEENEFEND, I TIC JAMSTEC ZHIDIZERASADOHL. &
ILTOEBMARFOEVVMATORADESLEIRELDLETHD, IBIT, FroR—UR—
ADOBABENTH, SE. BEORKHANDETH D, COSIGEHRBICIY. TOFTDLT
AVIILDOBEMI e, TOBRFELELOHENLTIBRBEEDIDLENDHD,

NEDIT7AVILEZTDRE -G /INTA—FEDRFERA-HAEIL. thRBmTOO—HILE
BLUREBREED2DIIEVTERINEIRETHS, F—IZ. A—AILLE (MREGEZTDE
TO)IT7AVILOYBILFENFA—F(RE. LEHK. HES . BEERELGE) L. O0—AL
BI7AYVILOMET/NTA—F (FHERGRE ., B—8ELTILAFGLE) EORBFERRIZHE LTI,
I7AVILAFETLENLEZBRAESSLOBEEORINBETHS. HITTSVIHh—RY
DHESACRERELE—HITIRREOERDIBENLETH D, £F-7OT7TIEFA X+
HFDNFETHH. MMIFE HMRAFETCEALRENGRIIOMANDETH D, 5
ZIZ. A —BAICMEENSDOEREANSF/ONS. T7AYVILOKET/ASA—2 0 E
LIS A—EDRERRE M EDY U THRA—ZORNASUF A—ENBONIINETRE
DITAVILOIEHEHCE—BETILRROBESEORIL- M ETIILORIL-HELAH
5, RRFOI7OVILOBFAMRIE. T7AVILORBFEICKVBERBEICIHECTRECE
1£9 %, LIz >TT7RYVILOILEHERIE. TOERETERLRBEHFELZRE CETILELDH
5, CNCDEDREICEVWTRELGZIDEM/NITAVILOBEED 20-50%% HHLFHI 7O
JILRHDTHS, FHGEFHERCERBRRSEBATEG( L. TOEE., WEHME. REE
MRS OYEBILEFEOIRENLETH D,

B> I7AVILOBEMEBZROTVSRER. LFEMNES. @ik REBEOEMRE:
REHAEI7AVILOREZELZEEEL FRFRICEAHLLIRERNEERT SOOI,
BERREESOHHEREDIRIEL. T7OVLLAEROTVSEEB T AEANKRE SN
BETTILHLDLETHD,
Streets et al. [2003]IC&B&. FOT DIV IA—HRy  BEIT7AVIL A AMNIFOREE
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DFRFEFE L. ZThEh. 360, 450, 500%TH b, F-AWI 7OV ILOERKIR (RIBERK) 45
RALKFDREIZDONTIL, 185%EHTEINTLNS, CNLDHEH#ETE LV IERGEIDEL, F
ERBLEHEEIRICENELODHEM BT SO REAT YT L by TH Y
HREEZ B RIS ERELR T IR EAH S,

AEBRRICOVTIEFICERBO XK ZEEAXMRBEANLHEISEHEEIVAY—A)LE
(WCB, ENATHROEEATOEIDLR) OCEEMNREIDTOERORIYEDEHEE -
EHE, COLFBRICETABKICEIKBERALERERBFELLODI7OVILOKRE
DEFBIDLETHD,

AR LG TOMHEH AL EEDNRIALHE ST 7OV ILOEEMREMBENRICKLY
FELTRESZ—A. RETORSEE N BC HEDRBRINET 7OV ILOEENKEL,
ZD BC DRABINEFEORK[ P DF L BC DRRPLREKEITIKEFELTLS, #>T.BC D
MEBLLELIZ FIBRDMOREREBOIBENDETH S, F-LEDLILARKDO LAHER
BICBT5BREBEOEELZOHEET ILHETORRFEIORENDETH S,

FHI7OVILEBNI7ZOVIILEEDH 20-50%BEZLOTNBIZENIMHLLT FDHE/
PEFRBEDOEBAREGENTIS, TOERERDIBELK(IC, ZREBI 7OV IILERBIE
[CHEFEHI7AVIILHEPEETORGOZRELGEDEBANIDETH D, FRIE - EEEXE
. HEINEARIFEOCTRFERAARCTOREGE, [EEZEICERTIHMEORE
NLETHD, FTl-. THLFILRBEEZEBBOLEOICECETTOERNBELZOMNEWVSTHZRE
BREEH-MREIBETHD (42 E),

AT 4 AL (new particle formation) A R M &, SEISFLRK[EU T TRETNVAZENER A
MSBALMNERYDDHD, LHWLEASEFD AN X LDEBRILENTEY ., RIEETILEGET
DRBIKELGHEELNH D, ERITOVILDREZED-HAREOERNMBEESATINNS,

C> I7AVILOEYE-ZEDTATHAIIDFZEDERE:
I7AVIDKUEEZEFMORLARELTEEEDOVEDF. T 7OV IILOEMMEAD
FEL TOFEEEBELEZEDSAITHAVILPEDEHLLTOIRSIBEVADEEFTFETH S,
ZOTAERQTB—NILETIVIZEITERR[UIZA2)E—23V ) DERN. 7RV LD
BENREEICKERESDEZEATVS, o T BN DEZEB LT O RERERATEA
<HEBILFEEANZEBICLTONIRETDLUNTAITARTE) EN . BETHD, T7AY
LZDHLODYEBILFHEICONTHLE, ERERFEICET2ERITAVILOZEDRE
B, £FBCI7AVIPEAKITOVILLEH-IT7OVILOKBEZFEOARRMATIDE
THd, LRIIZERMPTOITAVILOERADFEHLLICOVLTIX. EXI7AVILYPE
B DIFTEIZ L BB N EMASE ML FIFR (kinetic limitation) IR DIBELZF D /ATAR) £ —
DAVEBETHD, FCDLIILTRESFBESAELDOEHMNODRAKNDERR (A —+T
D=3V [FE 2 BEREENROBTHY. BERHESBIEICETIFMLETIILHEICE DS
INFGAR)E—=L 3o ML ETHD, SHIZINODEMMEBEOEZED ATV AL PEDOEFHLEL
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TORDBVDADZEICOVTE, EHEREET LHRALETHS, T7AVILOYEL
PR EYE-BENFLVSELGLERNBEELTVS . MEDMRESM T DL
MEMTMERERCLDRAETEOIDELHD,

D> I7AVIDEE-FHENREAXTDKBIRADEZEDERE:

TOTIZEITAEEMNROFZEFTMDOBIEIBCI7OVILTHSMN. TORFANRIIERBD
ENTAICEYRESEDLS=, TFOVILERIZED 3 RAFHTHLHIEETILICEYIELLY
SaL—FFEIRENH D, F-MEMRICOVTIE, KIEBEEBICLIBRELGLEDKEIZH
LT 7RV D ERMEBPCERNOMAKANDF— I N—230 G EDNFTAR)E—
DAVNEETHD, KBEERT SRV RO LA FRE THDEE (cirrus cloud) [TDUWLVTIE
I7AVILDFEERTOBRGEFNDDRESICKEZLFEEELHD-D. RBEDEREHI S
DEALFHIBETHS, T7AVIILOSEEZETHEI ST BFEREBLOFEEITEY.
REGRREBLLEREREZLDBEONREEH-FHENSRLIYV—BEELLSL, TR
EEREICEVWTHEBRFIRLRELTHEERTHA-O. VBV EMSEETORIET
TIVFENEFEND, INSDETIVICEY, SESFLT—F N\ BREEZEO-RIEZET
fEEDTLKHELH D,

EDFAFIVOR(EZEG, KB, 6T
EQ/OLEMN -SATHA I (FamEE)

S AN T
,//;szaq iﬁhﬁé\:\ ’

- BEREL-KER  [Eo
[N » 5_50) IE
i - (E@ﬁﬂx‘)
(YA X, LA AL EH

BAIREE) BRAERIG ., BRGEE.

e e T
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ﬂﬁﬁ%“ KESDIRARS

Stk R R G

41-4 T7OVILOEYBR-ZEDSATHAIIL~DELE, [Feingold, private communication,
2005 R E],
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BIh. B/ THOATVS, LML, BEBMIERMNGA)MOEE-FA. SLUHAHNL
F/ONLGONTA—EDRBELYLREERTEIEEITF. ETIVIHAKICKSVIaL—ay
DENTH D, FIZIE. THFRENIEVSRIELEEZEENICRT EELIEELNH LI, [UE
ZEET SR/ )L (IPCC) DIESE (5 4 REHMEEREZUPCC, 2007)72L) TlE, T7H
VILBIUA VU DOMEEH ADFHEZEEICETILICEYITO>TLNS, ABERMEICKSEBk
HIER SR H D E BRI D ANCEHET S EE, BETHL-HTHS,

KEITIE, CNETICEBATHE EHON  HEMICEOONTLAEREKI 7OV ILRIEE
T JL SPRINTARS (Spectral Radiation-Transport Model for Aerosol Species)E £ IKILERIEET
JL CHASER (CHemical AGCM for Study of atmospheric Environment and Radiative forcing) &34t
L.IPCC IZBWVWTRIEE B MiZ KECELETHLME D TON TSI 7OV ILDSIEZZET
i, KRIEFETIVIZKDIEE-[IEETIVIRARICEALT. CNETOHRRZIRY RS, €
NEBFEA-LT. I7AV L LZREETILERAV-ARICETI5EDFE-BEEF BN
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SPRINTARS (Takemura et al., 2000, 2002a, 2005)(%. RRKFRIEL X T LHFR L 5—
(CCSR) /B IRIEMZEAT (NIES) /HBRIRIE 7O T4 722 % — (FRCGC) HED AR
BIEFESETIL MIROC (K-1 Model Developers, 200)Z~R—RELTNS 2K 3 RTT7OV L
S[URETILTH D IBEMLIKEDFRREIL T42(59 2.8 FEx #7 2.8 E)HLLIL T106 (#5911 & x
1.1 B SRESREEE 20 BHLKIL 56 BTHS, ko TLWWIMEE. MREETEI 7RV IL
THHLE-BE-BERR(TI)-FHEY-REIEDMH, MEET7OVILORBEYERAT
HD_BRLIRE (SO,) EFRIE D AFIL (DMS) TH D, T7AYV I)LEIXBIE L. KL - B -TLEk-
E2RIG-BREICKBESNS, HEBETE. ETILASD/NASA—2EZRANTHRESEINE
(TBEI7O0VL-BIEI7OVILE) LHEET —IRN—REAVTEAONIYME (BEiR kR
SO, F) &L D, [MEICKTIITOVILOMRELT. EENR - EEEDIR -HEIRLH
BEEONTWS, BIEMDRLE. T7OVILA KGR ORI ST EEREL - RINT D &2KkY
RRDIRIILF—RXIZELZL-OL, RIREEZSIETEITLTHD BEEENRIE. K
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WA=, TEE I ETILELTOBEMIEII 7OV ILEEEZELIRRTSETHS, LHAL. TR
BEIETIVELTERTAEHICIK. T7OVILERS R EDBEENEBELL-TLS=H. &
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BT HERITREHESIZ 1 &85, VT AO—LEHIE. 5 2 FREOAZHESOR
BOBEETHY. T70VILOMEDIEREELSD 1 REREL T ILARIE . SHER (BEL + IR AR) 125
TEHREDLETH S, LEBRFEEOHTEHTIE. ABBBEORFS -HBIET7AVILIZKY
HZHEINKEL Tl KEVA VT AO—LEHICEY N ARBEOHETHL/INFH S
BLTWAIENYZAL—FENTVS, E6IC. BBRR (T OHEAZVWTOTETIE IR
BRELT ILARAUNENZEZERLTULND,, F-. FMAK - RS TH L7 IV hFmEE-E7
AN EETOTTEA T AO—LEBHITKRE T RBELTIILARF IS, —F LELT
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— IR LTI R ORBIEL VO ST RIRE FEAELGVWI TRV LN XEMTHS
201201 REET AR IEBEIVISANBEETH D KFEMES-FJ A O—LIEH-1
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LTWBIENHERSIN TV A(Takemura et al,, 2002a), SPRINTARS (&, B ZERMICKYRESH
FRELBHAETHAIENHERINATLS, FIZIE. R7OT7HEHICETH2ERRE LA AE
BEI70VIILOREMEENFMICHEEINTLVS(Takemura et al., 2002b, 2003),

42-3 I$. EXEGMUAIEREICRSBE0. REICETH5I70VIILOEE-FESR
B RH N THD, Thhb, AARRIT7OVILICKSREEFIhEEZOND, TREHEFIH
LIF. ZETHIRERFRFICEIRABIFTNEZDOELLTHY . EELRBEEZSDIEZETH S,
IPCC TOERICAIY, HRBERECTOHERZRERLTLS, BEMRE., L3 HRPEEDOER
TS TIE-A£FRAER. 77VATESOE7AATHERRK - REAEROMBET7A
JILOBF#MITOVILIZEY ., BEOMEREFIAL-1Wm2E BN LERISE>TL S,
INEDRBETIERBFICHRARIEEEFE ODERRFLHEINTLSN, TOHRIE. ®iR
BREICH LM &G ADICELTEIRBIET 7OV ILOE#RMICITEESN TS, —A. T
NHEDOREFTIE, EDRH DEHFOHIEN ZA->THEY  AFICHKRFEE-7IUhEER -~
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Bk 2T LETIVIZHEARENTEY, SRIFHMKS AT LETLEAVREMGED
2ab—2av[EBAREVSIFEENEFELTLKEDEE DS,

E R r7 B R &L Tld . Atmospheric Chemistry and Climate (ACRC) D EEIMEE LA H>TET
L %, ShE. IGBP/IGAC & WCRP/SPARC MEETATIYNTHY . CNFETITEENAE
B L TLY% Aerosol Model Intercomparison Project (AeroCom), Chemistry—Climate Model
Validation Activity (CCM-Val), TropoChem, Task Force on Hemispheric Transport of Air Pollution
(TF HTAP)E DB RY IL—TZBYAAHEAS, IPCC 5 5 REFHEMEE (AR ~DEMEB 5
LT %, ACRC TIE, EFRBE LUV TTAYVILIZE T 5K 2030 FOHI, SE D DIREL.
ZEDEZ. FRFRO. [UREOHEBEERADRBALNS-ERZITOTLKIEIZE>TWNS,

2008 F THHAICIL. IPCC ARS ~NAIF = REABFHE TR FIADNRRFELLH>TVD,
DI FIVFIZR>TRIEEFOFFEFRERNITHONSEICEHD . ERIEEEHEF O RUE
EHIHITSHF5EAMEICTSLET. KRBT NDBEELILZRBELLIENEETHD. EX
B@MNIRECHT TORS AT ADEE. B 42-6 DEIICRELLNTEY(Takemura et
al., 2006), CME(L IPCC AR4 [ZH1IBE SN TS, IDARITEEMRRK-AV -2 70Y
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EFABELTEITORELNH D,

IT7AVILREETILESICMEEETIVLIE, &EH 10 FRITEL(GELLLTETEY. 2D
S[IEZETMOAREEENNSE>TLBIEN TSNS, LML—AT. ETIVYIZED
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o RRBEOMRETHIGFEPLTOLRAMAREZTHEHEEICIE. REABOBAT—2LEHMET
LEMLGBAT—2OmMANDBETHD

o BEBNEUHIZLATI7AVIL-ZEDHESMHBICEALT. ZRAKREOBEVRABOT—4
NRERE - KL EFLMEIMEICEETHD
BIZ.I7AVIILETILOSHOFELLTE. UTOBENETFLND,

o I7OYVILRIERELIAL—a D KY MR
AETERLIEZESIC. I7AVIDAREBICEZ 5 E-ERNICBINT 50D 32l
—2avIZBTAMEIEITHNTETLS (BIZ L Takemura et al. (2007)) , LAL. T7BY )L
[CRDEEBELTHRABMENE T LN TSI ELHY  IRRELTRNTER+2TH S,

o I7OVILBLIUVEDIRES HHBIEDLE
MZEMERICLDIE-T7OVIILORESTOAEIEINETICHZATONTE -, F- ik
FETREL—FOSAFEZRANCNoDRE S OERIAH SN SITIS LM AIRELR
Y, ZEOT—aNREICERIN. I7OVLETILEOLELM AN TEHSN Thh
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o KEHEZBRELIZ/NTAE—2a 0 DEA
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I7AVILEIEFREOHAUEZETILTHATAIREDOAE T BREEBELTETILER
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Aerosol optical thickness (550nm, all—sky)
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Aerosol Angstrom exponent (550nm, all—sky)
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Aerosol single scattering albedo (550nm, all—sky)
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4. 3. AT T OVILHRDOF LR

(MAE#HIT7OVILOMER- &R

I7AYVILHIZEHE - BMTEOAERIEAMIAREIN TS, LHL, ThoE#YMHAT 7O
VIVREBEIZHOZEEIL, ELEL20—-30%RBREITEELL, YO KED DS
KEHLMOTWVEVLDINRIKTH D, ChoD—E L, HRYOTNT S LETE—YELTHRE
TEDNDT.GC/MS [CKDBHEHEDHDILICKY . BEREXARETHAS. £z, ZLDEH
DIIUBEMBLLTRYT—ELTHRELTOLS A REMEA RSN TLVD A, Sho D@ ERET
FESHDEELGRETHAI SOLIBEICHELTILC/MS [2&B7TO—FIEHEHTHAS
(linuma et al., 2004) ,

REFTOZREHIOVILOERICBELTIE, FERMEEHY (SVOC) DHR-HFTOH
REHLNCTEHILLSERDRELRBETH D, WIS BEDFE/AILKRUE. TILTER. OF
IWRZJVEEIZDOWVWTIE, CNETORRTIEFR+2THY. BH-HMK-BEBETOIHZHSH
[CTBBELNHD, CNSIE. KRFTORILBEOREFEARTHY. L avBLREKENESR
BYOEZLGRIBRALLLIMETH D,

MBI DEMOBMBEAHITZOVILEDBERFRIEL. RAELTRELEETHD. I,
BELHEMASD VOC DIZvLav T DHILERBILICKDZBRI 7OV ILO ZREAERIE.
TERIERFEENMEMLTVSRROFTHEICELS CO, DRINE VOC DRE-A#I7OY
IWEBMNESINSUVALTWSDM ., ZTOWRZEFHLMNITHIENRDONTULVD, THLI=BH
TITXL T, VOC LB I 7OV IILDOHRBHHSDEENE A7 I O—FEIZETESAEE
MEMNELY, SOLAS [ZHRRENALIIC, BEREIOAIADBFEERERYOMEEEER
BETHD, BICHEMTIUI DT IN—LHRISEBHICIE EEEVOREERADEF
ERKRELDTENRESNTEY (Mochida et al, 2002) , BEARICEVNTI7ZOVILOH#
MR EEEEMTERNES I UL TWDIHERBETILIISHRDEELRETHD,

AHITOVILADCIELUCLHHEMMILDFEDFIS SV RREZHE T S LT, EA
AHILEMDERERFZRLIALDBIEX. HHET7ITO—FTHAB[Fang et al, 2002; Bendle et
al, 20071, F¥tz. REERIGICE>TERSIND L 2V BHE DR ERFRALLDBIENSH
BMI7OVILONEERNI—D T FERT HENTIHEEHE>TLVS[Wang and Kawamura,
2006; Aggarwal and Kawamura, 2008], §#%& . B I 70OV I DR -EEZfEHTH LT, A5
ERILEVORERFRUALDATE L. EEGHEFIELL>TKDETHAI,

()EENMHICLLIERITOVILOBE

ZRE#ITZOVIL (SOA) DEFBIEIZDOVTIEIRMBEADIAMNEL, 3 RITILFHEE
TIVIE SOA AR EBZB/NHHE T SRR A H S, ACE-Asia BB F v R—UIZENWTTOTNDH
BB TRONIB/NFHED 7 —RIZDUNT Heald et al [2005] [Z&YiRESh TS (K
4.3-1), SOA B/NHEDBERIZDOWTIF, ZIOF U /N—FRICE DAV TLUBIEDHF
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EBHIEQORBELYL. JUAFTH—ILORFIEDEELEHRLBHEMRESNTILNS [Ervens
and Kreidenweis, 2007 2&E], —A . BERXRBICE IT5EHI 7OV IILOERT—2BEHMIE
HEIZRONTLVST=8 ., ACE-Asia RIS D4 —R(ZDWNTRIFRIICELE LI HlT 20N,

BIRDI7AZAHDOIT7OVIILEEDHE (AMS) (FRBRFDEERMREDREEZT R
DM TERZILDFRTH D HRITMEBEEHHET (QMS) DEATHRERTHo1=H 8
FEIRITEHMBEEENE (ToF-MS) MIEETILORAENITHOI . EREL-SOMEEELEHN
HATET= [DeCarlo et al, 2006], AMS (Ffz[FZNLUN DB RS TN AIRELEE) (TXHMZE
HERE, 7OTEE B0 BRI RBICES TR E#I 7OV IILINZ ORBERET 55
ATHERATHY. SERHEETREEELGRRT —ITHD,

ACE-Asia [Mader et al., 2002] ACE-Asia [Huebert et al., 2004a]) ACE-Asia [Maria et al., 2003]
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43-1. 7oTOBEBMRBIZET2EMRELEDEAEET ILOLLE Heald et al, 2005],
ACE-Asia 8|7 —4 (2) IZxtLT. GEOS-CHEM [Z&AETILEHEE (Fr) MKIFIZ@/NEE
fliLTLV%,

BIR D PALMS > AMS (XS B 2 fRREN T OoN D — AT L EYLARILDIFERITEDONDE
WSKELGHELH D CNIERIE - AT MEDFEISERT S, L—F—F7ITL—3> TlEi#
NGV AL—F—CKYNMF LRI - AT AT 5120, ZELLIFTAUMEDEI S,
F1-. AMS Tl 600°CHNERICEFEHEAA ALETIO. L—F—T7ITL—avIFETIEAE
WEDD ., PIFXYTST AMEDBELLY,

COMBERRT BIDIT. AT AEOAT T RYFAUMEE DY I A UL E B ED
HHREANEIN TS, K432 (FRBETRESE A LAVBAFICHLT,. EFEEAA
MNEEVITRAANEZELLE L= D TH B [Canagaratna et al, 2007], EFFEA AL TIE S
FE—VIERZBVD, VIMMAUETIERFE—IOZNITEVEDO N BRI TS, YIh
AL TIEATAEEASABEONEVSHEELH D, SRIIIDLSLHELERETETHL4
HEORZELINHHFIND,
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43-2. AMS IZBWTCELDAFMEAEERAVBEDALAVBATOEERANIMNL
[Canagaratna et al, 2007], LMSIBIZ, EFEHEBA A 1b. EEENAF L, UF D LM
A4, EFFmMEAA 1,

(3) AT 7OV ILORBHEE

AHYMAT7OVILHAFORBFEICEZASZEICOVTIE., BAEICLS:EV D IERHESN
TS [Saxena et al, 1995], LHL. WBHFHEDEENE RO ERCEIEITHEIEEBIEL
EQLSFEUDNVTLSDOMNZDONTIF BEFTHRITHEBAINTULVEWL, T7AYVILOFE
FROEBICEBLE-ASRBRMARZ. ARI7OVILORERFEHSONIFZICEET HHF
HETHIERGERENORFREICHLTITIZ L., BHGRYBADVEDIZEIFLIE
NTEd,

FEIRZEOTVDIIVHEMEIL., TOME - ERBEPCEEDEREC DOV THRALE
AHE BT EEDOFEOETLDAIREMEIS OV THRILNF-Nd, RIAETIE. &k
ENEARKIT7AVILHFILTIIVEYMEZHEL ., RIBRHENBE S LTV SR FOEREH
EEEATETBRAEITHONTUINS [e.g, Dinar et al, 2006; Ziese et al, 2008], 72 ¥R E (LI
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FREBESODEELGELDVEDTHAIEN L, TOEFMMRRAFTERI7OVILOREH
HEERTILTEETHD,

RERI7OVIILHFORBFHEDREICENTIE, BESBROREBICKYHZORERTEK
FHEAETIREZT L DMAHTDMA) NEBLFED—DELTRHWONTE: [Rader
and McMurry, 1986], DMA B W\ HRDFBEZFOILLGEMN L, SRORKBFBARIZHEINT
4 HTDMA [EGRAFMEREDEALFERICRYSLIEEZALNS, LML, HTDMA (ZIL, BIFE
TEHHZR-HEMEEFGOHES. FERBHFORWVICHENHY . T7OYV ILHFORE
BHHELTRETIHRLEFEZOHIC. ZORKEBA~NDIGAICOVTORILERTHS. T
NITEHED RHEETRESTSRLGLIFEOMELELRDOND,

ARI7TOVIILOREFEEARENICERT S-01CE. REFEOHEZERTHIHFD
LR EEETINENH D, CNET, LEWHE. BE. HDIVEIDFLAILOFHEERK
BN ITHONTELD, ChoOPMRF, MFRERYORBFEDOERZICLERT 581
ENd, T MFOILFHEROBRICEDTREHELHETE T S-HICF. KRTT7AVILR
M RFEDOKDAEERICEDTELRNZETIILORE -BRIIHROOND, CNSDE
B-RIAICERLGT MBI HFRELTIE. KKRT7AVILOIEEHRKS SUREHED
FRFEAOC. ET LA FERAVERBEFEAEARIFONS,

(A HFRETORY—REETT7OVILEEEEDOER

ARITOVILORRFEICETIHMRIE GEERLICERI RSN BRECHHEN

A5 BEFELH AN - EENTERLNEONTHELST . BREEEEMICRERT BICIKIFE
BLVRIRIZHD IS, ZREBIOERITINFETOFRICRLTREITERSCGED ZEA AL
MMZEEoT=hde Gouw et al, 2005; Robinson et al, 2007]. F MBI ILKRABATHD, ZHLI=H
BI7OVILHTFRICBREOERELED . REZEEZHOIAKIELEET L I aL—3avIlE
WTHBLEZNGARE =230 DR TRIBTESLSITHEILIF. SHORLKHERARDE
BERED—DOTHD, COBRT. SEEBINDIREZREEZLTITHIRLEZL,

O  HARCBEEN (B - IXEHA D) OBRBARI 7OV LA FOERRMOARK[T7O
VILRIFRHERVN-RRERIGERZAL. OHHO, S hIL, 0,74E DERYAHZREL
OBRAL ISR FRID LB - FF 5 - 5K -CON BN ELTRIETS 5, BR1L
BENXEERCTOEADE N/ EEMLMEAZEITD,

O &KITRIGERMICEBL, DELENERMEDEZEFERHT-BHITOVILES
DFEEL. NABERMENEIDGEETERYIELGIN . 2)INFETRESNTELR
EZHBRIEDIEREO TN LD LILGERERTLROONDEIMN. )77 KETH
ELET7AV LY UT VIOV TERIERRZTV. B TRICEET HAARPTHEAKFEE
FTRRPERKT SRR —ILICERERT HREBILEEBLI-LEIC, AT THES
NET7OVILHFOEENBONDKIICEEIN. BEERTT S, £, AT 7OV
WESTHILDRIGIZED>THRIRD VOC BERT ZMESIMRIIL . £T S VOC D
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BHHEZHOA. I7AVIILE—SHEOE#Y I REEEILT S,

O LROLIGERETILOOFLVRIGEEEZEZER -EETH, LI, 7RV IILTH
—Fa—TEBLNE, RIEM. RIGEEBMTEDLLSHERREEET D, £, B
I7AVILDORRFBRIERIEODEREFET D-ODN —Y—EREEELERT
%,

O ZHENHALT, FTREGERY Z<DEE(CCN &, WUET. T7OVILEES#TET.
H-TDMA L) ERHB/ELTRIGEER D AT LAIZRYMT T, RIGTEBEL:-HH#Y D
xR ZAMITAET S,

O HwBMIZIF. REBEOBRAICI > TREIN - RIGREORE. @G/ \5A2)E—23
VERSUEZEETIVICRBRTESEIICT S, RIEERIGHERMEELTBLTED LS
BRIELELGEEL-0T AT 5,

LEDESTEHRBMYMEADNS . BEEMICELKEC N OMERRKRIREOSHEELGFET

AICETIHMENFEONDILDEEZOND,

G)HEHRBEETIIOA-FARILEY-FHRITOVILOKMHERX

ARLEME. AR-FFREMDOT . ThoDBE - EE (ER-HEXRED) - IRXALETDLY
T FEEFEEZDZDRMNTHS, FEOOMKERBET LN TELIRE UYL 25D
DAEHETEDLFREETILE. BRILEVMERART DL TEAGY—ILELYDDHY.,
TA—NLP) =23 F )LGIRE P TO—F2BH T HIERETHAN . — AT HFITETILIC
BFHERI7OVILORYBVIZEZLDREZST-O . FHEEENRENEITTEZL
SWHENH D, BIZIE. TVAXTF—ILOAFILT VA X —ILIEAVTLoDEDERKD 5-8 El
EHDEZD., TNONFBHEOIT7ZAVILPEIZRAFMICHRYAENDERET HE11 C
Tg/year £,0) SOA RARELY, NTZ(FTHED SOA DRAEELREEITLELHIEARES
NTULVA[Fu et al., 2008],

Sk EBREARTHOLNTODIRFTOLZMHME FIZE. 1VTLUDLD SOA /LD
FETREL.EXREETICE TAZ S MERIELEY . BRILETILOTR—BEEDHLIEH
MNEY—BLEELLD5[e.g, van Donkelaar et al, 20071, 2, E/TIRY EAFTILRY A
VILY ., FEEROEBIETERL. SOA ORIEMELGLIFEREERILEMOEE. K-
H—RicELYRHEALTIKBENHLIER O, COBERM oI, HEMIZOLTIEESN
HRADEEMENINETULIZETIOER OIS, ARIEEMIOVTIEIZDOREEDZEIH
o, EEMEOSVEAT —ANT+5THY . FICTEXREEFE L ORMFTTOT—INELFE
ELNC e, BRREGEE. £9. N MARAN—ZVTET)DEFEENKRETVE#ILES
M- BRITOVILHARICEVWTEIREDEETH D, ERLGET —IDNELNINFANIND
BIEFE(BENWERE) . BE-BEXSLILVBEICFHATESLFE(RFEELLE) . DOAS#
EVE—M VIV FEGE  BRBICELTHRAT 252 E - 2ELLICEBLTIKIENEET
HH HFIC. BRI TOVILOEEIZOVTIL AMS DEE THREBDFEREDERERI-H.
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AXE[FIDDEMEL>THEREINT=,

(MDRANDOHAEE - ITHEFRE - —RBROARIZKRIEFEAEDEEREAAKETRT L,

(2) RRULERAREF IS A =T —PIDRHFOELEIC, ARILERRDEEH LA AMEERL.
BEHETHRETLHIL,

(B RRILEMARDHED LT HRHBEORE - RTICEBHICEMEALTLLIE,

AXENINLD BRI TIEENTH D, ELAXEONERES I AT HEICIE. THRE

MXBIGAC/NEEREHXE “SROBARORTILEHAR INLDSIATHSILEHRES

nt=uy,

Fr . AXETEMAONTOELD KRIEED—BORRD-OIZIE. FFREEIEFH
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