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(B RBERRTIEHALER)
(B)KEEIZRAIARBE LBy DO WZMADXLOHEE (LiEEXFE)
(4)BEAEICHESABEEKROELICERITSIER-ET7OTRAKADOEZEMER (FMILKEFE)
(B)RBEBILICHESHEBRROZH DR (EXMRMBENBFHREMARERS)
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1. FLHICEHARERSH)

AE HATORBENERESICIIHEOHER. R7OTHOBK-FIEODOEEDOHRELLE . HEKE
BILDEEIZLBZBKODEENBZINTIVS, 2013FIZHRITINIPCCES R MIME S D H TIL., RIE
EITHEVWKBRIZFEELERTLERETSHARKIIHIEEZEDHIERLGTELETHEEHINTLSA ., HigFlD
BAKDFEEAICTODVDTREELHEZMMELAT 2 THL. FIC.BR-E7OT7HEHIF. 2—FPT7KEEK
FEDEBICMEL. RRIF. KELEF. ARELATOZAEAINODELEZZT, RIEEILICHTHIEEN
REBHETHRGAREELN HL. EROLELFRARLGHEOEROOH . BEBRILICEI[SREBKDOE
IEDABEHFIBIELI- RIS ERRICHETHD,

ZOEOICE. RIEEEBICHESIKBEROZLEAR-R7OTHMIE TORKIRERDOEILLEDEFRIZDONT
EFMIHEAR. ENLESEEHEENRICENTODBEREZMETILELH D, KARTIEFICLUTO

T, COBHOBRMBENADCIVFRRBEEDKBBISICOMNIIKRET S0, SHIC BKEOKRELEE
DEELN, O— W GEELRERBEEZBELTCERTOTHOBKEZVWNIZELSESN, QQRTTHEH O REK
EEDED. TOTEVARA—VDEBEOCTOBRESIVEREEDLSICERLTLSD, QX TRBELED
YR RRDEE - [IBEELICHESTUODNICEIL TS0 . TOELLBKICHEV O FTRBE T BRERICLAE
PMEZEL-0TM, (4) EBESKITBEBRILICHESEELRE LI RESINTL D, LBEEKOEEABR
R7OTHOBKIZWHAESEREZEZRITTH OBRBLICHEVERBEBRICLEBNIRESA TV,
BREBRROESENBARARTOTEHIECONTEREZETLIH, O)BRFEHOBEKIMOELLLARTOT
BOBKEBERIZWHAEZIELEL0TH, REBICF—LBOBAICEY. EDHETIEITERM SR
KEEDFERELFAC OV CHERALET IVEREREZHEAGDLELETIVEBRDOE T HERETRE
TE5HIZT S,
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2. MRMEEW

HE SEZBICEIROBELCLZEDNTBRKEE INBEINATHEY . HEAEKDOFRELISEL S5
S CEDLSIBBERENDBETHD, TLT.RBEEHIHIRKABROELE BR-E7OT7HETOD
MK EEOBIHEKEDBERICOVTERMICHAR. AT BB EEZERKRICELNT-HDEREMH
HL, IS EDEEICHEMBNESEZ TEMITHIIELEZENET S, TOEHIC. HADKIEETILLESE
BT—4(CMP) . RFTOKRE - FHEHAT—2. KRLALT—42,. ERERBGETIVH AT —2FEF AL
T.HER. LEE, tRE L. BKE.BRFONRETED. AKRKBRLELEOKRRIBEKELHR-ET
CTDRERKEEICDOVTETT S, REMICH I T—<ROEEICLY, K BEEOSIES LIS, BA-
B7OTHORBKNARBEDORBFIEGSKEOEILZBELTONITHEREILTEINEVSHEBEICONT,
KDHETIEBEZADHE LI IBKEEOEIEEL. BEHALETIVERENZHEAEHETTE
$EEERIEET D HITT—REBRAUTOHEEZ(F#ED,

(MBBEICHESIREHOKBRIRBEROFIREILNER-R7OT7HOBIHEKICEZE2E DT,
BABRIDOBEEEHOCRFTARELEORPEBMNEARALOE-BKRICEZASIEZEDOZHMEIZOVT, B
BRAEICHSHEFRETAEEEHDOTE, RELSADRIE, QCMIPT—2EFICKETOTEVRA—VDEE
BLUEEBOBRMEFEREL. TOTEVRA—VOBIHRHREZOBRELFRELL, QRAFHBITT 2
(JRA-55)Z AL, B LBOC IV EBEDEBDOEEET. R, o5 ERITHRBETBORE
BADEHROMBE, CMIPRIRETILVHAICKEZOBERMEDAE, (4) EFEQHEKREL IS ILBE
EKOEENRTOTHOMRERBROEHICEALSIZEDTSOERE. BR-R7OTHBEKDFRE
IE~DHMRDTE, OKIELZEFTAOREBLZELOBENEEZL, BEILICESIETO7HOX RERE
BOEHANTIRABENDFTSNMEBE, (6) SR OMIOICRRINZBEHEAFZTOHFmBENKKIER
NRTZOTHOIRENCEFEREZICEZALIEEDAETL. RREEHITHITRE~DEEZDRAE.

3. MRMRDHE
(1)BBREICHSIKESKBER - AKEEREEINBXRLERTOTHORKEARIZRIFZTEE
(a) 2014F8RICHRLELIZLEEETMOEHICDOVTHIRE LE O KRELZRK IR (Atmospheric River(AR)
CUIBHERE (COL)) DB EFARD =D, RRTAVRT— BT T—2E AW =RTUSYILBEAY
N—"a BT E B ERBETILERAVEREZRET -,

(b) ARECOLDMAEEMBED—MMZEFARD-O. READEHRBAITT —2(URASS) LR E L BKIEKT YT
(GSMaP)DT—2ZRAWVT, LB X FFHITHITHARECOLDEKANDEEEHETHIRAELT -,

(c)BIRICRUVREBRS B BB KV AT LIIBIFICE VA RDBEKATLEFTERLBDEVSIAF—LOER
(Hamada et al. 2016 Nature Commu) IZE D&, BADELHFLUVEBLICEVWT. MEDBKIATLD
BEETNODRBRBRIEZDBVERAA-, RFERREAGE (TRMM) S EB &R KL —FICLERH
FORKIRTERAT—2. LU, £EBETT—2ZF AL THICEHXTRBIZET2KERDOREN
IZEBLTHRELT .

(DTRMME LUV L BkEME AR 2 (GPM) BEHERL—4 T 32 AL YT T7—<3L B AL THERHOR
MAFHERABR S LOEGREBITL - FIC. BTN RBETEOR R L EEITEB L,
(eNDIERICEDERREIGHEIRZLLIBERBEEOSBT—IILEERL, YT T—T2L AL TEEL
= E5REEEET VA LLEEHE (CMIPS) SUEET LT —2 YN LD RAERBESOELFANS, 4]

EOBARMETO2IHIEROERFEELEHE L,

() KEBEKEALEBZITU., RGALZEHARAALZRIKIERET )LIsoGSM(Yoshimura et al. 2008)?D
BREIEZETole TDETLERAWNEYIAL—YavIckY BREOEREBEOKERLZER. BLU. 21DE
KDKBELKERIZSOVWTOIS DI ) —EHEITo1=,

EBARAFDRBBGREKBEIIBOEHCRERTEORE - REZBL/ERTOT-LBEBXFEEFHEZOX
B-E-BKRICEZADIEELZ  RPORKRBHBEM T ICHET INLAEL. TOFAFAREHEEZRSR
KEBETILT UV ILERBORKBERESET VLD R—ZAA—H—FER 1SN DFMELT=,
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(2)CMIPF—4ZAVEFC7EVA—VORESGERG ML S EL L
BARZECEEDTOTEVA—UBITEE LT, CMIPSETILICK B E TR RBREMEITL-, AR,
SIBEETIVICEIBENCHEF TOREBEERLBENS2IHIERETOREFAIEE (RCPA5L
RCP85LF)A) THAMN. COIEFEMNI BEKEEZEARKETILEER THDHAMIPEER O ER & % & #
LEREOREERBERZLRTLHILICKY. FRFROAHEEREL . 51T, KERHAFFT60knhR £ Bk
RERETLFHERRLGEEENBERIETILREBLLEE G RELTEFTL.

(B)KEEICRINFELBO VD HZHAAD=X LD R
REXRRUCBHTHHRREBROEOICEAXRORAZHRGEN (BHEF) TG0 VICHERREFICEOE
MT—2ZAV. JFXFAOHAEDOIZIECMIPS KRB FREEETILT —IN—XERANT, VRO VME
. EMEERICEOGEHE. B -RIRSF. BRMWERBEBEONEBRAFICLIZMET o, £, B
BB AEEZABRDOMRLED CHEBITICEI - THEEHETILEEELERILBRETL. X

SAEBETIVICEIMERRICL>TXRIOERADERFET o1,

(4)BEREIZHESABEEKOELISER TSR -R7OTRKADEERH

BET 2 HFETHIRERERELLHLVREESRAT -2 (JASMES) o B EEE/MEBEBREHETL.
TR REDERICEBELLGNL, A—FVFTRKEICETAHERE/BKEXDFEHLELEL (EITFEFD R
AEBHEEREL I SIS VRNV THICE T2 EFHERBROSTEZEELLLRT -EEER(ES
BT DEREBHC. ERARKBERETLEZAVEZREZRRIL. DRUT7OEZREERILHNA
R RTOTHORRBERBICRIFTHZELEDANDZAALITDONTIRE L =,

(5)RERIEICHSHEERERDOEBDAEEA

CMIPSRUEET LT —%. [URETILRR. BRI T SRV ERAT Sl ASHOEBITEITL.
REBRROEBNBR - RT7OTEHOBRKRROEICSADHZEETMLI. A—OYEBREZHEAA
AERBBZEUN(MT EFH0O0— M TRSBEETLEREZTD. REBOERICLITRERRD
BOZEHALHNICLE, BB - RBERAEOERICLEL . SRTER TORBEFHEOHEMERICONT,
HRmELT TUKRBOT 2T ISE AR RGBT FReE 0 =,

(BIRZCTDRRICHTIRERIDOEE

BEERET -2 N—RPIRABERENT—2ZHANC. BESEICET2EEESEDNFH L. BFEIL
ELTOMIOD R HEAFRIRELTOEHDIRITEDEFZRICONT, KERITVIRIGEE DR R THEAT
ZEELTz, CMIPSIZS ML TS FMASMIODBREATVSRIEETIILEHEL. FRKIECHITEMION
RIBOERERTOTHDOBKEFEDBEEZRA Tz, F12. 56 F N DERNRMNTYIT—42% AL, 88
SNF-EREHORBZEHIS. RIBEETIVICETZEBIEEOESRNDLEE FRZETML,

4. FERRUEE

(BEREICHEIKERTKER - ARBIREELEHNARERTOTHOBRKRRICRIFZTE

(a) BBICEXRGEEZLOLIZ2014F8AEMICH T AIRK[KRFBEZOEZELZHLMNCLI, COB. KK
FRIMEEZFDELEERFTOIYNMIFEVNAURFEE ML B AREIZH D BAtmospheric River (AR)
[CEYEE EENFGEOTRRETH LA, FEARTEDERFT Oy bDIETALYIYESh - L
ZOEASBCOLMAEAMNSEIRELTE -, AVBINT—2ZRVAUN—Dav BB UERBET
LWERWERERBREZTV.COZDOREZDERIRICL>T EET LERDITHRAILLHOT LY
Mo KRETHSIETAIC, NENLEFERERNENTREN MDY MELGERELOLIZIENE
BAEh = (Hirota et al. 2016, MWR)

(b) EEBEMADLZEDKFES (AREEABCOL) DELZICDVNT—HILT SO, UERORHAT—4
Mot AT FHTEE164EDCOLZHMEH LHETHIICRAR-HER . ARCOBERDELH B EIC

3
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COLMD LTI THEEICHEKBEMNEMT DL RINTz, SOITHETHICHBONIZEKBIEDLE LHE
X, 2014F8A20BNDEEEROKRICEIZE—HL. EEZMITH L TARECOLAEELELNS
L ORR@EMETHICEM T, BRE—REMREITIRBLT= (Tsuji et al. 2018),

(c) TRMMBT E B EHBERL —F ICKDEKDIRITT—2ZEML.8A DA KREDEICHE L THBIHIZHEUVREE
1T KD RTLEBES OB HERIICHSAICLTz, 13FMITHHE SN 7=73000E R DEKT R
TLMNS EG01%DBIHICH VR ELAF0.1%DBIHICE DG LR REIL. BLASEKIRATLMGEZL
SNBHTEEREHMITRLU EREMREL0T LOLBIRLFIE. BREENKEAVRr—ILICHE
LSNP AT LMSHY ., HEFXVEERELTIESIEEE Gh o1z, BEEB X, DEKERFH
i ARDKITBEREZLL. TNITHESIERBLY LOBBEARBICETEKERITVIRREED
BENEETHLIC LN EREINT, EREZ—RERRFEICHKKRLT- (Hamada et al. 2018, J.Clim.),

(d) BRRPOETERLLE . BRPOMOEILEXRRORBBREICE > TRADODENET 1=,
TRMMERL—F I ABRMDIART—2EANT. ERITREALOB K ATLOFEEHFRERTE
[ESAT . BEHEBIL AT B EBE/INEATDINTI)—IZDETEENTE =, ThODEEET
BORGAREELLBOERFT Oy EEICHEMTHIENTE, TERARTFREE IR RO
IMEREL. BB OIVMNINFMLGLEROFEZEL I RETEBZME TS LTHRDOMBRILE
RETHENTREINZ ARR I TT—ISLEOERMERRTHY . —REBRIEICRKRLE:
(Yokoyama et al. 2017, J. Clim.) o

(&) (DHMREIZEDE, BHARFZHFLELEBR7OTEADBLICET2EZDBRK AT LEIIA(TICHEE
L. BEKE (SST) EXRIRIENE R (500hPa SREFR) ZRBEEZRRTIERLLTI2ATOROEME
ERDODBT—ITNEERLIz, CNERVWTKRET BB T —2IRASHLIRERIED 324 TORDE#k
ERD, BABELBELTT—TILOZ L MEHERE LIz, SOICCMIPSD24ETIILOEBRERZAL. RE
SIEEBRTERIN32ATOMDEBEERCPS.STFIFICLD21tEHIE R TOFRKERERDI=, TD
R 2IHERICIK. EPERELO0TRBREOS WV EBIL 2T IOBRA. BRI SEILKF XM
BLUBKRBRTHEEZEICEMIDZIENEFINL(R), T, FUSERICOENDLS5BEE/NA(T
DRLEMRIEMT HIENEHINT, ARBREHITT—2LDERMERETHY .. EREICRFELE
{2 TS (Yokoyama et al., in prep.)
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) FR2IFERRIIEZMOFELMBICEVWTKBRRR AL OEFREHRAZ/TUL. BAIALLEZHEARAA
EREABEBETILDRIEZHCH -, SHICEFDETILEZRAVNTERBENDYIAL—30% 70, K&
K[EMIALEEE D AN X LERBAL THRXE Lz (BFA-F#,2017) , RRGEFEE 2 6t m TOE AL
BIIHTED. EVRA—VETORGMALEESOTOERIZDONTHOEEEREDT-,

() BEHBROETRENDTERBLEHICHEIRKADRABHEOELADEZELT. LEHLAINEKLE
E-BRAKASMHABICETHISERZREL. COBEMZXRBHENT I TRETHICIIERFIZED
REEDKBIEEEZADVLEREFRARL . AEZBOFRAARENBENTAZICIVHIBRINIELR
Bz Tl BRI DEREEBLMXEAONTELEAZLATEF LOEHEERBRRIREZEDHAIC. B
HELEDKBHBEFNODFTENERTELRNIEER L, SHIC. BERO DB EKENBROEE
DEEAY UR—ILEEAOX RBERARDOGEICRARGEIEER LT,

(h) 2EZHRAEZLEHIEIBBREBBBATEWP)/RE—2 IOV REREDHEEEBEICKYEBRES
BEICHIAVNMNBEIRILF—ZDENICER/LTEEZHIFLBLIILEHLSHICL. ZOMERD 1D
LTA—RISITEZFEEVRA—VEFIODEREZETHAITENBONT-, ILHIC. BEI120F(ITEET-
BBERIKDEBREHNRELREFR—RA—H—FERICKUERETHRL. K @RHHITHTI2RELEE
BEARARREOBRTATIEHOEZELOMOMBMEFHOENBIZE. AFEINLKTELFEME
THRHICARTETHEFYSEBELFANMGER) ZHREICLz, SOLTFHML-BATRXFEEFEEH
LOHEEBEBBT—IANLESIVTAARROERTHREEILEZEEILTIFHFE. HTICBEREE
FCHEHATELILHRIRILF—NZXOBBRRAZAHLI,

(2)CMIPF—2ZRAW7oT7EVRA—VOBRESGEREFEMEFREL

A—SVT7RKERBICMAEITIEBERDRIRETOTEVA—V D EEBRTTEY . BRIEI7TOTEVR
—VITHESIRRELTIRADIENTE S 1L EMAR EPBREICFET 5O, TOHBMICIT EZEDE
WER(CzyrRHR) B> TEY. . 5AMNS7RICHAF T zyvr KRN LELLHICHEMRITRIILE LTS, K
EHMEFEDAEREGO MEERKK[KRIBEETIVICLSEZF(6-8 B)RT7OTOFHBRKEDFRELD S
X, FERLFCAEAR~LEKREEB TOTRED VIR ROETICHETIRRELLSMECNICHSR
EROFELEIICI > TEMMIZHBATESZEN Doz, —A. BEKETREBRER (AM) D i
BIZEKFICDOLTIE., 850hPa KER 7TV IREALNIEH T MICRBEICHBI TESZ LA o1,

CMIPSOSIEETILICES FRAIERICEVTEL. BREZD Dy bRRITRAELY ORI EL. B/
SN EFRELYELEPOEBNSEENFTEIN TS, FTOTEVA—VEOBRKEDFELEILTIX. E
TFOTRRTOTDEVA—UMBIZIZEE THRKENEMTEHEF RSN TS, RIFETILICKSEEL
EREBTLIECH. BALERFTZOTOENEE L THEEICRKENEML,. BALEEZES VMR
(FE<GYE T3 o9 BEKELROMRIE. BKEFAVROHELZEXRELTEZCEML, AR
EZEOCIVFRREBAYVL LT SELEEELFONREIORLELETRHEELIEHLOLEIN., 20D
BO—HIEABZINATWEIELHI ST,

COESIZ. BADBKEDFTREREZELLFTATILHICIE. RKRTOKEBLREDHEMES YRR
ERT7CTORABEROELL. SOICEERICHITOTEVA—VEBROFREILEZERICTHITIHEN
HHEN LMo, F12. 10 FEYTRAKEFREILDTVEL T E(RBEEIENKREDLG-THRAEDRIE
[CHBRRYTEICENBVNEHTEINSIER)ZRELIECAH, BHEKBEICLRDEETHBKEDT(VEY
JEE 21 HIERKFTHE K. EFEHBKEICEALTIEI 10 EEZEBZSCABLEINKREZVIENTESH
1=

(B KEEIZHRAIWNRELES VD AEMAH=X LD EH

BROEBRBHEFERRT —2ZRAVEHBFLY, DovhOmAlICR>THEISMKEILE, LEBOKS
BIALONEBBRLEOTERILL, EoI, EMEOZHETLZEALT, SonfBRMEAVMNIZLT
EFTEMNEBHLMICLT, FIZ, HRDIHMEANSEKNEEZIKWNEEZONDERICENTHD VMRS

b
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BEKRIENELIREELT, AHEYRDEREODTEO IV, LBz rOERICKYBKIZEFIGAE
BRICEOTVWIENKRELRERTHAZLFBHALMNITLIz, AR TEHOMNZE AN X AL, KYRLE
MAT—ILTOEGREZHERITLSILTLERATHS,

BEHTFEICETZ2EZOBRKS T, Db, BEKEBEICEBIT2EREFOMOERE, BHENTEMEK
HRADAFYTHEAVTAR TOHE, EEH-RAKREOEEKEDEESS, Doy KA
EEBEBEZTVAILNHALNIE ST, IC, B+ ERBEOEHEREZANIZLIS, EITEFTOKRFH#
TERBIRBOEEEZITTVSIENBHLMN I oT=,

IPCCESRETMIMEENDREE L -CMIPST —AR—RIZEDON - RKRBERKEETIVLT—28EH
WT, BEEDVIVrBKOBRERA. WThOETILTLELADT AN FHENDELALEET,
BRASNEEEORUDENBEIN TV, S5I12, BASBMIOFEEIBEADERIZENTE, Sxybi
DEBRELBRKFE—VDOREDOELICIERWVEEAHLZEANHLHI TGSz, NEMICIEFIENREFICE
BEE5Z500FEDT, BAKFOFAICEVWTOIVMIEETAIENAMTHAZENBALMNIES = F
=, BETIVIIBHREZDCVMOUEBEERETHIERELT, EF-RAGREOEOORLBTOER
KENEBETHLILELDHMENFEONTZ, CNLIESESSICEEILT INTHEEELZLIEKDOFREILD
FRETMT S LETEERIESH ELD, CMIPSRILFETILTUOH VI IILEH LY, ERAREOE—IRBE
FFE[RTOPETIIIENTRENT,

(4)RBREICHSIABEAEKOELRICERTSIAR-E7OTRKADEEREH

FLOEESHRT—2 (JASMES) IT&D, A—F 7 KEE (L#§45~T70F . BiE20~140F) TEHLI-HEE
WEEIL, BFET—HELEBLT. ENSRITATTIXEZRCLEHEILZRLTNSA, ENSEIIHITTIE
OOLEMER AR SN, JASMESIZIZI9T0ERDT—EREFENTVENIE, BET—2 (X T=RMBEGRE
DHENHDEICEESMZBRFMLTCOLAEELNSVIE NRRAELEAONS BX-ET7OTHEHD
EERKICEEZRIITAHEOHD. EEFHL-BREHEBROELALTHOHB LA (L. BITHENE
B3E0OD. BET—HLFERBFOHHEERLTLNz, — AT, TORIEIEIJASMESH PR /NEHTHY . BE
BT3B ESHICITBRTMERMIAHIZLLEEGNTHD. T BETFHLL-EZTEEHERIEFE
[ZHALTNAA, 1980F X FE ~1990FERBEITNT T, BET—REIFELEIZLEEEZRLTLV =, E5IZ,
BEBBEDIUFBHINS 1979FUR, -5 7RKETHREHBEENEEICHAL LT S5EE L. 38
ME6RICHFT. RRTFOTHOEIAYTEE, BUANYT~RRIA)T7 BB AFEDQILIR)TALLE
HAMICHBLTIKIEN D ol BEELRBVILURARONEEIAY T CHEEBFEYL4ADREEHE
ENZFFEBELLT. ARERSBLUVEEREOERRBNET oI ER. BN 7 THREHBEN
REVWEBEEICHN VEFCF2HARDAICARMAETHRBELEO v RRPEAFEICIEITL
TWAIEN R I REEELTIEKDBICOVTEREMRICETL-ER . 5~6ACFHRTEST ~
BN TEHCLEFOLTEKSENFREICHIL. WREBEENFEICHEMLTLSIENEESINT,
EHICDEFEDS~6AICIEHMRAIAORIADERBLENFEICHLV T I A THBRAELENFEIC
L., YEHEE EEOR[EELEERICLRELTVWAIEN I oz KERXBRETILEAV-RESRER
MNolE, FMEAN—XLERETEHILETELGIN >IN, BEBEENF ORREZEND—DOTHIMEK
MRABELTOAARERAT I ENRBEINT,

(5)RBEEICHSHEERROEEDHEH

CMIPSETILET—2Z2EHT. RBBEZR2ICECNA(MTETILEEFSTHEVO— M TETILEIZARIL
T.BBREOBREEERN T —AELRLIECAH ELAEFRDICEL TN TETILOANBERMEN
BEWCER Dol LOALENSEETILNEAFAATNS HE - YBBENELDI A . REBBEODEENED
FTHEELTLANEWSEBTIHLWNZEN DD T,

SEBEETILORIEIEDLDNIBRETT -2 OVT. FEREBERAROBFEEEZRI Lz, BREFTEO
BWEITHREBET—BRE. BEAFE—HEBEFEL TV th S BRI OFITOLBVERARFEFE L THEEL
BUNRLN, RAEFE—HREL/AEL TV, SNITERBTBFICHREBRENS L+ 2ITBESAT. FTHRET
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IWERICEIRBROBRNAHLNLETBT L, BRMEMABRAT —2EOREFERE£IT/PNEGY,
2000 FE R LI F BBl EL—HL. BENTEOHEELNSGL, AAENS BREFTOBFEHRERT—4
[CEVWTHABRBNRENGREZRLZLTVWAIE F-BE N T —HZRAVIN URBRICITEESALE
THAHZEMNTENT=(Kawatani et al. 2016),

BRETT—ARUVEEHAT—FZRAVT. QBON KA ICE5 X 2 L5 MICEHH X1z, QBOVE JERF I EAT
KEEETHEANEZDZE FICHEBRNEDZHICZDERNBEETHIEN DD ol FLBFRFFE
INERBEFENDIKFFETRAICHEVDEKT (XQBOTE R ICRERHET S EHHBALI=(Gray et al. 2017),

RICE—DYEBREBEZMEARAALEERIONAMYT  O—bTREBRETILERZTV. REBEOHEN
HREDERISGEEABINFAETIERICRVBATL REBENEVNETILTIE. KEEIT)21—7—FJ
YURRBDC) N+ RICTKRBEINT . ERETRRANSEGY . SBETHHBECTERREZICES, BRER
OEFRMSKBE v EiESh, RBE O oybbilbSh, kAP TN 5, thRETHRALEREHIER.
MERE.MRERE. BKITEEITIEN DM o=, BICHEBNEREBEEX LTS, RUETIL LIF
FhEBEREECLITAERLIT oI MERBELX LITTHRBEZIILIN—FZETILTIE. BELEIC
FEITEBERS zvb, RUBRSzVrORLEENREMNICLS, COFE IR RBRBECRTEREIC
FCTHELGEZSITECL. HEBOEHRBELLLEAEE~PHBEOFEL. HRBICEEE5ATLS
CENFIBALz, AMBELISHBEDOEE - HEBOHEBGENGRBETEBORKRES. RIEERE. BKA I
FCHEERIFTIENBELIITHE oIz, HBRRIBIE A ED L. Brewer-DobsonfEBAGRIESN DI ENF DN
TW2a. REBEOAEIIHEREMEDRBILLAR RICLEEEZE5E A BLIENAREINDS,

BEMGEBAAEZELTEAVLNATWSERFAS—E(TEM) ZHRL. REBEBILAKR-BRT7OT 8
DEKBEROELICEEEZMPTEIV—ILELT. BE-RETLI—RNGEBILOMRERYAN-HEIR
GTEM ZEUE, 7O5 530531701, RBIRGTEMZREDRIZEET I T —FTRILTEINMRIEL-, &
SFFEBRGCEBMA. X AETE. KEKIEHEICHEICELIHBMRAT—ILOBEENSBLT
WBIENERTSh, KBREB- AEHERBOENFICHEZ THAIKFLRENTINT , HLLVERFX
THONERRICIIFAOHFELNEOND, BENLCEROELLIMBATSEORETHS,

(B)RTFOTDRRICHTIRFRILDOEE

BEIBICESISETZOTHOBKDOZEILIZEAL T, MIONERLEDR T - BRTHBEAEEESELE
DHBEBRRICRFITEZLICEBL. BRT—20BMCEIVTRIRETILOFEREIL FRIZFFMLI.

RESRICETAEAREIEFTEIE. MIODRIAEMNS, 4, TEHEMIOIZHE IR FIFBIHA AR FEITA
BELTWABFITERIZGY . BREBMLGEICKEZL 0T BN ZNEMN RNz, £F-. MUIODBIRMEMN
BLWSIEETILOZLIE, BELFICMIODIRIENREG>THEY .. BEBEICE TR EKOREEE
MEMLTWAIEN LI o=, BEBEICE > TRENLERETNIE. KERDPDKEKHEZ DI ETHEUOEK
DEENEMTDAEENH DO, SERIEIREXIEKMICLIKEICL-ZFSBETILENHS,

EEEHTIATAICRONAI ZEEN I LEFEREDEEEZZT TS, EFNTERE  OFLH#
R IOFETHEREREDEHZANILIA THEE IOGZEQEIHN, EREFHHERRFETHRG
TLWAELSHERMNFEONT, EHOFEFRETFEEENAREZVDA RICHERETREIINZEREOER
ELHHEENELHI5AE . A EL R TRERESENFRILTE5—AT. KBERIBRLIKLLEEIEDL
Ezbhd,

BREOBREEIEBNLIECAGEEFXEAARANSABARORE L TEBEENEML, T1UEVHSE
DB . EEAOMBLAGETRALLTVAIENRENTZ, COEHZERFICANTIHE. EICERFEHRE
BRBRAEHLIEZETHA LA DD oz, F-. HBAOEBLZREBT L8 RN, KURRAZTOERETRY
PILG>TWSIELREN Tz, CNODBRBISN-RAZE T L. TILFREETILOBERENSEINIIFY
BHRRELCIARARANDERBEEREZEMEELIEVSIFRELFANEESHTERICHLENIT L,
NFETITRRLTELGRFRFEROZ LS - IREREZEE TEILITHS,
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5. ABMRICLYBONT-ELRE

(1) #HENES

MEXR-B7CTEHOETEROREANXLIZBVWT. BEITESNIREETED KRS ChHZD
MBRLUN, KR LEBOKRBESEOEEDEEMEIERHL EEEROBHICOVTEEMITRLIER
. OREMNEHAEICE  T—RIELEZAICLRZNERNH S,
QEDPZEROLSICHBIFISROVRELLZLTREN. [FISERIEHINDI LSBT -BEHEIBLOVERD
ERETEHE. ERIVERERRKATRETSHIL. SHICHAMNRBOXRFEBLKRIOFRNDEREBEIS TS
WSEMRBLMNITH - EERFEHESAKREL,

(3) WEICKDMDILAEBBT—2DOMETITKY ., ERATERO B R ORI/ EDOHFHHULEIAITDLRT L
[CHFBEINBILERLIZ, SOHICR M THODRMENDFTELTEREELLEORRICETIRHARE
BIBIGHEEICEENICERITILEHMENERNREN, SOICHERMICKEB K RT LD ME
ELOBBREAVCRBETIVICEERBESOFRFAZEAEDE . HIZEETEREFSHEBEL
RAEFREDHIE TIEZ 2N EGEBRKDFEICOVWTHOERNLGEELFRMNAEEICHE-DIFHRNTHY.
HMEHEERISKREL,

(4) BAKICERAZMGERCELCLORRBBEMEAZVCIVIRRITEB THIED, BKIMDFRE
ILDFRIDBRICEZRILDIENREINTZ, COZLEFRIEDOFRECLDERETDREEEDFFMICHEILD,
G)YSHILICA>THODEEBIEOEFIRGENRELFERICERLZBINESLE-BEROIELFOR
BRICBES . EXERAMNODAAEROSELFHEEENRRAEZ EBS1.2°CICELLEVSFERIE. #
G EEB L BNREBELBRENDREALMEOEESICHENRIEFEITIRETH S,
B)EVA—VICHATAINFETORBILFRARDOEI. AN RBELEOBELREOREICEBLT
e, SEDOHRET, ADAN=ZXLELTA—FITRENCEELRBFHRELICHEISEETIX.ETIT
ZHRLCTEBINRZEIELKELTHEEGCRKEEMEL T IEA LM o1,
METFCTEZEDBRKIZHTILEBSIVIOEEN, BRDKKRDEBRAT—ILHALE10EDFEHET,
EAXMICECRETHYIDIEER L ChIE, BKDIGELLEFTALBRRT S ETAELAEKERE D,
@EFET—IOMERZRRL-FEE2HAT 4o, L ¥ HREREREHOFEALHORYAELICETS
EHEEOEVVEREZMEL. BURNUTHICETAEZERERVV/ER-R7OTHOXRRBRIGICHES
BRIFLTWAAIREME RLIZERITKREL,

OE—DHZE-MEBELFHARAA. ETIL LHEE LS RHNECEREERBEETILEROLETHEIL
FREEL ABEN A RBEOFERB OB KEEREEZIDILERL. RIBEETIVICHBEEZEHAILNEE
HERLEZREIBRZENEELHD,

(10)BF BRFTH TORRERZARITEZEOEMTEELFTAEROBRICERAL. BRHIATDE
MG RKECKROFEEMNENTHEDFRERRL Iz, £z, BAISN-EROEILTEHLRELFRIE
BOBENESMBIERICHIEVSHEHFEEIRR LI,

)BREBE~ADOEM

<fTTEHBRICEALEZBRE>

MERRFEREARAN KRR MELE-E2HRK KK BB T —FIRA-55CHSDERICEWTE R B EEE K

BT 525EEMINROON-HRZRFA. RERERERICEASNIK KR TRPRKBEN

JRASBQDERICH BT EBAIICE O(ERBEBEKET 2R EBHICAVSASHAREL,

<TTENEFRTIENRAEFNDIHAE>

(1) BRPIZEOBAARZ M OROBEICHEIFTRELICOVT. RIBEETILOHTIERBETELLER
HHEOEICOWTHEL—FHAZHRALTTFAILE $FIC. EMELE0T MBI LRI, MELLEK
FIDEOAREA, BER-RIALMATHERIEMNTEIIEAF RSN, CoDMIBICEITARERIRD
HEBEMERLIZCEIEEENKENIPCC ARANDEBMERAFEND,

(2) KEZLOTEMOAEEEZHIETILT. REXHISEFEESNTLWEIRIETEBOKRZIFTHL K
SREBOXRHABERRICEFEE T ARETHIILETTENTE. EMKFICHASIODOEELER
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E1%, RHBLHIPCC ARCADEMMNRRAEN S,

Q) [IEERICECERASNILHRARRBENT SERICB T8 RBEEEKET —2OEEME.
WMOD E5E BT EREKRFEAOCLIVARDERRICETIERRBICH T H5BHFBETHAT .

4) BEBIAEREKICHI->TREAE D AEREOGOMER KR ETILERICEDIEZTRETOTOFEHRKEDF
REEDAE. PRES VMR ROE TICHETIEREMHOBRECS HECNICILRERDORFT
REALICESTEBENCHATESS HEFMAMICOVTIEETILOETKEEILICLIITHESE
HEAKREVWEVSHEEZE R 1=,

(5) BRBKFE FTEEEEHILOOETIIAEEDOBIELTOBERZTHLSMNCLIILE, TEBNE
AL RETHS, REAIPCCOT=HDCMIP6 T—2 T ~DENZI D EHELARANDEMEFTE S,

6) BEFE T2 FETAHEREZREL-ABAROFLEERIN T —ANODAFEOHEGRELICES
BOLEBEEORYZLE -ZILICEITZEEENTVERIL. RYIPCCICEM TEIEELRETH D,

(1) AEBZKEETIVICEDACLT. ARERRS. MREAKE. BKIANEDLSILERLERIE.
BEODRBELZSFTAETIVICREBEZEOMLENHDHILEMTEL, IPCCORYMBA~NERT 5,

8) B -ERATEHOBRRIBIELHABAIL. BRARAAE~ADEEDALELT . 7OT7 - K FEMBOSIEIRY
DFHAPE IS B DR EICEENICETDIIEEBY [TOTARFFEIGERT SV I+ —L
(AP-PLAT) |Z DBEIZT IT-EBMMRE LLEYESL,

(9) FELEOEEMID, —EAITMFIBVEFLLLEVEEIE3—BERORDBEY A FTEHLLIDN—1%
ERLBREASIVRRTHEEFBEICREMAL. THRE~OBRRBERORBHEL . T ERXKEKX
KBERARAOIVISVRAOE—ICBRHAEHELTRETIEHIC. HREDOR—LR—UTHARAL.
—BADERDMHELTEBMLTLNS,

(™92 0—KURL  http://cesr. aori. u—tokyo. ac. jp/ takayabu/pamphlet. html)
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L. J. GRAY, J. ANSTEY, Y. KAWATANI, H. LU, S. OSPREY and V. SCHENZINGER: Atmos. Chem. Phys.
Discuss., doi:10.5194/acp—-2017-1065 (2017)

Surface impacts of the Quasi Biennial Oscillation

N. HIROTA, M. OHTA, Y. YAMASHITA and M. TAKAHASHL: J. Climate, 31, 2871-2887,
doi:10.1175/JCLI-D-16-0390.1 (2018)
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Roles of intraseasonal disturbances and diabatic heating in the East Asian Jet Stream variabilities
associated with the East Asian winter monsoon

45) N. HIROTA, T. OGURA, H. TATEBE, H. SHIOGAMA, M. KIMOTO and M. WATANABE: J. Climate, 31, 3033—
3047, doi: 10.1175/JCLI-D-17-0246.1 (2018)
Roles of shallow convective moistening in the eastward propagation of the MJO in MIROC6

46) N .HIROTA, H. SHIOGAMA, H. AKIYOSHI, T. OGURA, M. TAKAHASHI, Y. KAWATANI, M. KIMOTO and M.
MORI: npj Climate and Atmospheric Science (2018)
The influences of El Nino and Arctic sea—ice on the QBO disruption in February 2016 (in press)

47) Z. WEI, X. LEE, Z. LIU, U. SEEBOONRUANG, M. KOIKE and K. YOSHIMURA: Earth and Planetary Science
Letters, 488, doi:10.1016/j.epsl.2018.02.015 (2018)
Influences of large—scale convection and moisture source on monthly precipitation isotope ratios
observed in Thailand, Southeast Asia

48) H. ENDO, A. KITOH and H. UEDA: SOLA, 14 (2018)
A unique feature of the Asian summer monsoon response to global warming: The role of different land—sea
thermal contrast change between the lower and upper troposphere (accepted)

49) A. HAMADA and Y. N. TAKAYABU: J. Climate (2018)
Large—scale environmental conditions related to midsummer extreme rainfall events around Japan in the

TRMM region (accepted)

(2) ELOBERRK (FEF)

1) H. NAKAMURA, T. MACHIMURA, S. OGAWA, K. NISHII, T. MIYASAKA and Y. KOSAKA: AGU Chapman
Conference on Evolution of the Asian Monsoon and Its Impact on Landscape, Environment and Society:
Using the Past as the Key to the Future, Hong Kong, China, 2015
“Multi-decadal modulations observed in the variability of the East Asian summer monsoon”

2) Y. KOSAKA and S.-P. XIE: IUGG General Assembly 2015, Prague, Czech, 2015
“Hiatus and accelerated global warming due to tropical Pacific natural variability”

3) K. NISHII, H. NAKAMURA and T. NAKAMURA: IUGG General Assembly 2015, Prague, Czech, 2015
“Atmospheric response to anomalous sea ice in the Sea of Okhotsk”

4) K. NISHII, H. NAKAMURA and Y. J. ORSOLINI: IUGG General Assembly 2015, Prague, Czech, 2015
“Persistent cooling of the polar stratosphere in 2011 winter and spring”

5) H. NAKAMURA, L. WANG and K. NISHII: IUGG General Assembly 2015, Prague, Czech, 2015
“The extreme European cold spell in 2011/12 winter: Observed features and possible causes”

6) H. NAKAMURA, F. OGAWA, K. NISHII, T. MIYASAKA and A. KUWANO-YOSHIDA: IUGG General Assembly
2015, Prague, Czech, 2015
“Potential importance of midlatitude ocean fronts for the annular-mode variability: Inter—basin
differences in the southern annular-mode signature”

7) H. NAKAMURA, R. MASUNAGA, S. OKAJIMA and H. KAMAHORI: IUGG General Assembly 2015, Prague,
Czech, 2015
“Impacts of midlatitude frontal sea—surface temperature gradients on the atmosphere as revealed in new
Japanese reanalysis data”

8) Y. KAWATANI, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: IUGG General Assembly 2015,
Prague, Czech, 2015
“Comparison of the Quasi—biennial Oscillation amplitudes among several reanalysis data”

9) S. YOKOI and A. H. SOBEL: IUGG General Assembly 2015, Prague, Czech, 2015
“Intraseasonal variability of the moist static energy budget over the eastern Maritime Continent during
CINDY2011/DYNAMO field campaign”
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10) N. HIROTA, Y. TAKAYABU, M. KATO and S. ARAKANE: AOGS 12th Annual Meeting, Singapore, 2015
“Role of an atmospheric river and an upper cold low in the extreme precipitation at Hiroshima on August
19th 2014”

11) S. YOKOI and A. H. SOBEL: AOGS 12th Annual Meeting, Singapore, 2015
“Seasonal march and intraseasonal variability of the moist static energy budget over the eastern Maritime
Continent during CINDY2011/DYNAMO”

12) S. YOKOI: AOGS 12th Annual Meeting, Singapore, 2015
“Multi-reanalysis comparison of variability in analysis increment of column water vapor associated with
Madden—Julian Oscillation”

13) S. YOKOI: Tropical Precipitation Systems Workshop 2015, Yokohama, Japan, 2015
“Variability in moist static energy budget associated with Madden—Julian oscillation over the eastern
Maritime Continent”

14) Y. KAWATANIL, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: ACM2015, Paris, France, 2015
“Comparison of the zonal wind in the tropical stratosphere among several reanalysis data”

15) S. KUSUNOKI: Tropical Meteorology Workshop, Aizuwakamatsu, Japan, 2015
“Precipitation over the tropics simulated by climate model”

16) S. YOKOI: Tropical Meteorology Workshop, Aizuwakamatsu, Japan, 2015
“Moist static energy variability associated with Madden—Julian oscillation”

1) EERR. FRAER. EHEBE - ELAARRB . BEAE—. 8FKB—:2015 FEBXRBFFEEUEXRS
(2015)

MEMBOBVAERICKI - THEFSING R FKIRIEDKESE ]

18) H.ENDO, A. KITOH, K. YOSHIDA, R. MIZUTA and O. ARAKAWA: Down-scaling workshop, Tsukuba, Japan,
2015
“Future projection of monsoon precipitation by high-resolution MRI-AGCM ensemble simulations with
multi-SSTs and multi-physics”

19) BFARKE, KOMAE . AEHSE, FHE: BERKXHFESR 2015 FE K% (2015)
TBERRXRTHBASNIZE d-excess BKANUEDEHN (2015 FEHARAKIBEZRZMAEEBFTHER
BERE)

20) Y. KAWATANI, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: SPARC Reanalysis
Intercomparison Project (S—RIP) Workshop and SPARC Data Assimilation (DA) workshop, Kyoto, Japan,
2015
“Comparison of the zonal wind in the tropical stratosphere among several reanalysis datasets”

21) T. MIYASAKA, H. NAKAMURA, B. TAGUCHI and M. NONAKA: Asian Conference on Meteorology 2015,
Kyoto, Japan, 2015
“Long-term modulations of the decadal climate variability over the North Pacific and their future
projection in CMIP5 models”

22) Y. KOSAKA and S.-P. XIE: Asian Conference on Meteorology 2015, Kyoto, Japan, 2015
“Hiatus and acceleration of surface global warming due to tropical Pacific decadal variability” (invited)

23) K. NISHII, H. NAKAMURA and Y. J. ORSOLINI: Asian Conference on Meteorology 2015, Kyoto, Japan, 2015
“Persistent cooling of the polar stratosphere in 2011 winter and spring”

24) H. ENDO, A. KITOH, K. YOSHIDA, R. MIZUTA and O. ARAKAWA: Asian Conference on Meteorology 2015,
Kyoto, Japan, 2015
“Future changes in monsoon precipitation by high-resolution MRI-AGCM ensemble simulations with
multi-SSTs and multi-physics”

25) S. KUSUNOKI: Asian Conference on Meteorology 2015, Kyoto, Japan, 2015
“Are CMIP5 Models better than CMIP3 Models in Simulating Precipitation over East Asia?”
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26) H. NAKAMURA, R. MASUNAGA, S. OKAJIMA, B. TAGUCHI, T. MIYAMA, M. NONAKA, S.IIZUKA and M.
KOIKE: 2nd Open Science Symposium on Western Pacific Ocean Circulation and Climate, Busan, Korea,
2015
“Multi-scale impacts of the western boundary currents and associated frontal zones on the atmosphere”

27) BT E. 5&%K. EHFE . HEARRER 2015 FEMFEKRE(2015)

FTRMM PR, JRA55, CMIP5 T—4% BN -8R ATHR ER DR EILICBE T S K

28) AHE. SHKZ: BARRFR 2015 FEMFERR (2015)

FGPM/DPR DR /KR HBERER LD A2/ Tk ]

29) BREX. PHE:BARRER 2015 FEMFEKRE(2015)
TEXBEFEREDBVERICHTINE-BRNFNEFS

30) BHMRE., hftE., AT BARIRFR 2015 FEMFEKRE(2015)

[FHR—Y 0B BKELICHTEIRRISE]

31) EEEFM., SHRTE.KHAZ, RERKE. FIE:BRAKRFER 2015 FEMEKRZ(2015)

(B9 fEHE AGCM (LB TILTF SST-BERX—LTU YU ILEBRIEER: TV XA—VBKDOEL]

32) EHER  BAKRRF R 2015 FEMFEKRE(2015)
NEE/KEVCERRELEETITOTEHRKEDFHREL

33) WMET: HAKRESR 2015 FEMEKRZ (2015)
TETFILOKFESHREBELTEKOBRBERIM LTSN ? ]

34) EieH. ARER: BAKRESR 2015 FEMEKRZ (2015)

FCMIPS T—RICH T 5B ADBIHEKDRESIEBRETMI<@E (T

35) faffia B2, BAFE. ERRERRAIRFR 2015 FEMFEKXRK(2015)
MLFEKRT ¥ SST EHITH T HIEMEKFDOIGE

36) AR F if . Kevin Hamilton, EUEFE ., B/RIEE . James Anstey: BARRF R 2015 FEMEKRSE
(2015)

MERDBRFTT 2RV -FERREERTER D LR EIRIE ]

37) BHR HAKRESR 2015 FEMEKRZ(2015)

(AR HBICETAFEHNEB DO MIER 7

38) Y. KOSAKA and S.-P. XIE: 8th International Workshop on Tropical Marine Environment Change,
Guangzhou, China, 2015
“Acceleration and slowdown of global warming due to tropical Pacific natural variability” (invited)

39) S. KUSUNOKI and M. HOSAKA: The Sixth Symposium on Polar Science, Tokyo, Japan, 2015
“Precipitation over the Arctic simulated by global atmospheric models of MRI-FAGCM3.2.”

40) Y. KOSAKA and S.—P. XIE: CLIVAR-ICTP Workshop on Past and Future Climate Shifts, Trieste, Italy, 2015
“Hiatus and acceleration of surface global warming due to tropical Pacific decadal variability” (invited)

41) /MR 2. B BTFE. Yan Du. Kaiming Hu. Jasti S. Chowdary, Gang Huang: i EE &I REAIFTHERT K
fiE¥R 1(2015)

(EEAUFE-LBERFEREE—FLENSO REBERDEERR]

42) Y. N. TAKAYABU, N. HIROTA, M. KATO and S. ARAKANE: AGU Fall Meeting, San Francisco, CA, USA,
2015
“Combined Effect of an Atmospheric River and a Cut—off Low in Hiroshima Flooding Event on August 19,
2014”7

43) N. HIROTA and Y. N. TAKAYABU: AGU Fall Meeting, San Francisco, CA, USA, 2015
“Reproducibility of summertime diurnal precipitation over northern Eurasia simulated by CMIP5 climate
models”

44) A. HAMADA, Y. N. TAKAYABU, C. LIU and E. ZIPSER: AGU Fall Meeting, San Francisco, CA, USA, 2015

“Weak Linkage between the Heaviest Rainfall and Tallest Storms”
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45) H. NAKAMURA, F. OGAWA, K. NISHII, T. MIYASAKA and A. KUWANO-YOSHIDA: AGU Fall Meeting, San
Francisco, CA, USA, 2015
“Potential importance of midlatitude SST fronts for the annular-mode variability: Inter-basin differences
in the southern annular-mode signature” (invited)
46) H. NAKAMURA, T. MACHIMURA, Y. KOSAKA, S. OGAWA, K. NISHII and T. MIYASAKA: AGU Fall Meeting,
San Francisco, CA, USA, 2015
“Multi-decadal modulations in the variability of the East Asian summer monsoon” (invited)
47) S. KUSUNOKI: AGU Fall Meeting, San Francisco, CA, USA, 2015
“When does climate shift emerge in the future beyond the historical variability of precipitation? ”
48) S. YOKOI: AGU Fall Meeting, San Francisco, CA, USA, 2015
“Variability in moist static energy budget associated with the Madden—Julian Oscillation over the eastern
Maritime Continent during CINDY2011/DYNAMO extended observing period”
49) H. ENDO, A. KITOH, K. YOSHIDA, R. MIZUTA and O. ARAKAWA: 96th American Meteorological Society
annual meeting, New Orleans, USA, 2016
“Future changes in monsoon precipitation by high—-resolution MRI-FAGCM ensemble simulations with
multi-SSTs and multi-physics”
S. WAKAMATSU and K. ISHIHARA:96th American Meteorological Society annual meeting, New Orleans,
USA, 2016

“Reproducibility of atmospheric conditions around Japan by CMIP5 for the assessment of future change

50

=

in extreme precipitation with statistical downscaling approach”
51) S. MAEDA, M. HARADA and S. WAKAMATSU: 96th American Meteorological Society annual meeting, New
Orleans, USA, 2016
“Future Changes in Winter Stationary Waves in East Asia and the North Pacific Induced by Robust
Changes in the Tropical Circulation”
H. NAKAMURA, R. MASUNAGA, S. OKAJIMA, H. KAMAHORI and C. KOBAYASHI: CLIVAR/JAMSTEC
Workshop on the Kuroshio Current and Extension System, Yokohama, Japan, 2016

52

~

“Impacts of frontal SST gradients in the Kuroshio—Oyashio Extension on the atmosphere as revealed in a
new Japanese reanalysis”
53) N. SATO, M. NONAKA, Y. SASAI, H. SASAKI, Y. TANIMOTO and R. SHIROOKA: CLIVAR/JAMSTEC
Workshop on the Kuroshio Current and Extension System: Theory, Observations and Ocean Climate
Modelling, Yokohama, 2016
“Contribution of sea—surface wind curl to the maintenance of the SST gradient along the upstream
Kuroshio Extension in early summer”
H. NAKAMURA, F. OGAWA, K. NISHII, N.-.E. OMRANI and N. KEENLYSIDE: 2016 Ocean Sciences Meeting,
New Orleans, LA, USA, 2016

“Role of mid-latitude oceanic frontal zones in the ozone—induced climate change over the Southern

54

~

Hemisphere as revealed in aqua planet experiments”

C. YOKOYAMA and Y. N. TAKAYABU: The International Workshop on “Climate Change and Precipitation
in the East Asia”, Tokyo, Japan, 2016

“Rainfall characteristics of the Baiu front observed with TRMM PR: effects of the subtropical jet and

55

~

lower—tropospheric convective instability”
56) M. SATOH, Y. YAMADA, M. SUGI, C. KODAMA, A. T. NODA, M. NAKANO and T. NASUNO: The
International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2016
“Responses of tropical cyclone structure and frequency to a global warming simulated by NICAM”
T. MIYAKAWA: The International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2016

57

~—
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“Characteristics of atmospheric rivers produced by NICAM”

58) H. NAKAMURA, T. MACHIMURA and Y. KOSAKA: The International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2016
“The two dominant meridional teleconnection patterns over the summertime western North Pacific and
their interdecadal modulations”

59) Y. KOSAKA, S.-P. XIE, H. KUBOTA, Y. DU, K. HU, J. CHOWDARY and G. HUANG: The International
Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2016
“The Indo-western Pacific Ocean capacitor mode and its inter-decadal modulations”

60) T. MIYASAKA and H. NAKAMURA: The International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan, 2016
“Dynamical and thermodynamical contributions to the vertical motions over the wintertime oceanic
frontal zones”

61) K. NISHII, F. OGAWA, H. NAKAMURA, N.—E. OMRANI and N. KEENLYSIDE: The International Workshop on
“Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2016
“Ozone-induced climate change propped up by the Southern Hemisphere oceanic front”

62) S. WAKAMATSU and K. ISHIHARA : The International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan, 2016
“Reproducibility of atmospheric conditions around Japan by CMIP5 for the assessment of future change
in extreme precipitation with statistical downscaling approach”

63) S. KUSUNOKI: The International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,
Japan, 2016
“Are CMIP5 models better than CMIP3 models in simulating precipitation over East Asia?”

64) S. KUSUNOKI: The International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,
Japan, 2016
“When does climate shift emerge in the future beyond the historical variability of precipitation? ”

65) T. HORINOUCHI: The International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2016
“Summer subtropical jet and precipitation: from day—to—day variability to climatological understanding”

66) S. MATSUMURA, T. HORINOUCHI, S. SUGIMOTO and T. SATO: The International Workshop on “Climate
Change and Precipitation in the East Asia”, Tokyo, Japan, 2016
“Response of the Baiu rainband to northwest Pacific SST anomalies and its impact on atmospheric
circulation”

67) T. NOZAWA and S. FUJIWARA: The International Workshop on “Climate Change and Precipitation in the
East Asia”, Tokyo, Japan, 2016
“Revisiting impacts of spring Eurasian snow cover change on the East Asian summer precipitation”

68) Y. KAWATANI, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: The International Workshop on
“Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2016
“Representation of the Tropical Stratospheric Zonal Wind in Global Atmospheric Reanalyses”

69) N. SATO and R. SHIROOKA: The International Workshop on “Climate Change and Precipitation in the
East Asia”, Tokyo, Japan, 2016
“Influence of the MJO on the extratropical cyclones passing along the southern coast of Japan”

70) Y. N. TAKAYABU: The International Science Conference on MAHASRI, Tokyo, Japan, 2016
“Combined Effect of an Atmospheric River and a Cut—off Low in Hiroshima Flooding Event on August 19,
2014”7

71) S. KUSUNOKI: The International Science Conference on MAHASRI, Tokyo, Japan, 2016

“Changes in precipitation over East Asia projected by global atmospheric models with 20—km and 60—km
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grid sizes”

72) htiE ., ZYEEARE . IMEHE . FKEN . BBIE 2016 FEAXRBFESFEFTKE(2016)
(ERGEREKET —2Z25AL2RRKBHAN JRASS BINTOX Vb (BHFEE)

73) IMNRE. BRI T BA S F: 2016 FERRBEFEEZTKE(2016)
M BRI FEFHRDOERIRILF—INXK

74) BHME. BOXEA, THIEE, hAE., /DMRE. BREX: 2016 FEEARBEFFEEFE KRR (2016)
higEBFEARIDBEMN TR TRENEZSE ]

75) #ILFE. S H#E :GSMaP ELUVRE L IaL— 25 RFEER (2016)
EMBORMRESE: BBV TERRTREEDEE )

76) BHE. S ##E: GSMaP LU R ELI1L— 2R RER (2016)
[REA GSMaP D= DEKLO—L-TATF7AILT—EN—X ]

77) S. KUSUNOKI: The 13th ‘General Circulation Model Simulations of the East Asian Climate (EAC)
workshop, Beijing, China, 2016
“Changes in precipitation over East Asia projected by global atmospheric models with 20—km and 60—km
grid sizes”

78) Y. N. TAKAYABU: Workshop on Intraseasonal Processes and Prediction in the Maritime Continent,
Singapore, 2016
“Environmental factors at the selection of MJO and large-scale moist Kelvin waves” (invited)

79) S. YOKOI, S. MORI, M. KATSUMATA and K. YONEYAMA: Workshop on Intraseasonal Processes and
Prediction in the Maritime Continent, Singapore, 2016
“Modulation of diurnal cycle by Madden-Julian Oscillation observed during Pre-YMC2015 field campaign”

80) R. SHIROOKA, B. GENG, J. SUZUKI, H. KUBOTA, M. KATSUMATA, T. NASUNO, T. SHINODA and H.
UYEDA: 32nd Conf. on Hurricanes and Tropical Meteorology, San Juan, 2016
“Intra—seasonal oscillation and typhoon activity during PALAU intensive observation around the tropical
western Pacific”

81) M. MORI: 7th Japan—EU Workshop on Climate Change Research, Tokyo, Japan, 2016
“Attribution of recent extreme events: a probabilistic approach”

82) H. NAKAMURA, R. MASUNAGA, S. OKAJIMA, H. KAMAHORI and C. KOBAYASHI: GODAE Workshop on
High—Resolution Ocean Modelling for Coupled Seamless Predictions, Exeter, UK, 2016
“Multi-scale impacts of midlatitude ocean currents and fronts on the atmosphere” (invited)

83) BHZEN. 5&E. EHE HARRF R 2016 FEEFKE (2016)
FCMIPS [UEETILICHEITHE LD KA LS

84) BMILTFE. S&Z: BAKRFER 2016 FEFEKRZ (2016)
MEMORMFEICHIIERFTOIVMNTREARTFTREEDEE |

85) HHE. 5&KZ BATRRFR 2016 FEEFEF KK (2016)
[EFBAAXREOWBIREK -BIRTRANMBEHLIREFEZDEL

86) EBEFFN, SREAMLE, KHEZE BHIEF BARRFR216FEFFAE (2016)
74T IVEIET BT —2X—X (d4PDF) [CEIT 2R 7 U7 DIBIHIE K DFFEEAL |

87) fEZ2M HK:BARRFER 2016 FEFEFKE (2016)
EEQORKERFALFLICNTTORKFEEDBRZDS DB ZETIVI

88) HHE, MAFNE: AAXRER 2016 FEFFKRS (2016)
F—ffbSh/=Z# Euler FHGTEMA L RE-FHFFERER(D -EXBEHERFL
Eliassen—Palm 75v¥J X |

89) kB . WEE—: BAXRFER 2016 FEEFFKRZ (2016)
MJO DA RIEREICEZSFE]

90) BHE. KRE— . BHREC. RUBX . BEARRFR2016FEFFT KA (2016)
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91) AME: 2015 FHER - RAEMKEFLAFZR- BB IFESRAAEABRI IL—THREMESR (2016)

TRERERFORMAER VR KEEICET DR
92) FHME . BHAMIKZRERFES 2016 FX= (2016)
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93) HF EA.EBHE. AREF BAMBKXRERFES 2016 FXE (2016)
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94) BFIRM. BIRS: BABMKEREMFESG KR 2016 FRX= (2016)

[A—5 7 KEDEZREERELLNIRTOTOEZERKEICRETEZEENDEE)

95) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA and M. ONO: Japan Geoscience Union Meeting 2016,
Chiba, Japan, 2016
“Precipitation characteristics observed with GPM DPR, in comparison with TRMM PR” (invited)

96) A. HAMADA and Y. N. TAKAYABU: Japan Geoscience Union Meeting 2016, Chiba, Japan, 2016
“Improvements in Detection of Light Precipitation with the Global Precipitation Measurement
Dual-Frequency Precipitation Radar (GPM/DPR)”

97) T. MACHIMURA, Y. KOSAKA and H. NAKAMURA: Japan Geoscience Union Meeting 2016, Chiba, Japan,
2016
“Two dominant modes over the summertime western North Pacific and interdecadal modulations”
(invited)

98) Y. KOSAKA, S.-P. XIE, H. KUBOTA, Y. DU, K. HU, J. CHOWDARY and G. HUANG: Japan Geoscience Union
Meeting 2016, Chiba, Japan, 2016
“The Indo-western Pacific Ocean capacitor mode and coherent climate anomalies in post—-ENSO
summer”

99) S. FUJIWARA and T. NOZAWA: Japan Geoscience Union Meeting 2016, Chiba, Japan, 2016
“Revisiting impacts of spring Eurasian snow cover change on the East Asian summer precipitation”

100) Y. N. TAKAYABU: International Workshop on “convection interacting with large—scale flow over the
Maritime Continent — South China Sea”, Taiwan, 2016
“Characteristics of extreme rainfalls observed with 17 years of the Tropical Precipitation Measurement
Mission” (invited)

101) Y. N. TAKAYABU: ICTP-IITM-COLA Targeted Training Activity(TTA): Towards improved monsoon
simulations, Trieste, Italy, 2016
“Satellite observations to validate climate models” (invited)

102) H. NAKAMURA: Japan—Norway Arctic Science and Innovation Week (plenary keynote talk), Tokyo, Japan,
2016
“Teleconnections between the Arctic and the Asian/Pacific regions and related air-sea—ice interactions”

103) C. YOKOYAMA and Y. N. TAKAYABU: AOGS 13th Annual Meeting, Beijing, China, 2016
“Effects of the subtropical jet and lower—tropospheric instability on precipitation characteristics in East
Asia in early summer”

104) A. HAMADA and Y. N. TAKAYABU: AOGS 13th Annual Meeting, Beijing, China, 2016
“Improvements in Detection of Light Precipitation with the Global Precipitation Measurement
Dual-frequency Precipitation Radar”

105) T. HORINOUCHI: Asia Oceania Geosciences Society (AOGS) 13th Annual Meeting, Beijing, China, 2016
“Jet and precipitation over summertime East Asia and the northwestern Pacific: from day-to—day
variability to climatological understanding “Jet and precipitation over summertime East Asia and the

northwestern Pacific: from day—to—day variability to climatological understanding”

106) /MR &, B BT T BKCRBIENATAZREBEMNT —AMNIH I E2BFRBRORIIMRES
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(2016)
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107) H. NAKAMURA and F. OGAWA: American Meteorological Society 21st Conference on Satellite
Meteorology/20th Conference on Air—Sea Interaction (plenary keynote talk), Madison, WI, USA, 2016
“Potential importance of a midlatitude SST front for the annular-mode variability: Inter—basin differences
in the Southern Annular-Mode signatures”

108) Y. KOSAKA, T. MACHIMURA and H. NAKAMURA: CLIVAR Open Science Conference “Charting the
course for climate and ocean research”, Qingdao, China, 2016
“Climate Variability and Predictability over the Indo-Pacific Ocean: Two meridional teleconnection
patterns over the summer Northwestern Pacific and interdecadal modulations”

109) Y. KOSAKA and S.-P. XIE: CLIVAR Open Science Conference “Charting the course for climate and ocean
research”, Qingdao, China, 2016
“Tropical Pacific variability as the key pacemaker of the global warming staircase”

110) S. KUSUNOKI: CLIVAR Open Science Conference “Charting the course for climate and ocean research”,
Qingdao, China, 2016
“Changes in precipitation over East Asia projected by global atmospheric models with 20—~km and 60—km
grid sizes”

111) S. MAEDA, M. HARADA and S. WAKAMATSU: The CLIVAR Open Science Conference “Charting the
course for climate and ocean research”, Qingdao, China, 2016
“Future Changes in Winter Stationary Waves in East Asia and the North Pacific Induced by Robust
Changes in the Tropical Circulation”

112) Y. KAWATANI, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: The QBO and its Global
impacts — Past, Present & Future, Oxford, United Kingdom, 2016
“Representation of the Tropical Stratospheric Zonal Wind in Global Atmospheric Reanalyses”

113) C. YOKOYAMA and Y. N. TAKAYABU: Tropical Meteorology Meeting 2016, Kyoto, Japan, 2016
“Effects of the subtropical jet and lower—tropospheric convective instability on precipitation
characteristics in the Baiu season”

114) A. HAMADA and Y. N. TAKAYABU: Tropical Meteorology Meeting 2016, Kyoto, Japan, 2016
“Convective cloud top vertical velocity estimated from geostationary satellite rapid-scan measurements”

115) M. ONO and Y. N. TAKAYABU: Tropical Meteorology Meeting 2016, Kyoto, Japan, 2016
“Characteristics of precipitation systems observed with the GPM DPR and their relationship with
environmental moisture field”

116) M. FUJISHIMA and Y. N. TAKAYABU: Tropical Meteorology Meeting 2016, Kyoto, Japan, 2016
“A Statistical analysis of precipitation feature over oceanic areas adjacent to continents in the tropics
from TRMM data”

117) S. YOKOI, S. MORI, M. KATSUMATA, K. YASUNAGA and K. YONEYAMA: Tropical Meteorology Meeting
2016, Uji, 2016
“Diurnal cycle and its modulation by MJO observed during Pre—=YMC field campaign”

118) Y. KAWATANI, K. HAMILTON, K. MIYAZAKI, M. FUJIWARA and J. ANSTEY: AOPP Annual Retreat 2016,
Oxford, United Kingdom, 2016
“Representation of the Tropical Stratospheric Zonal Wind in Global Atmospheric Reanalyses”

119) Y. N. TAKAYABU: PMM 2016 Science Team Meeting, Houston, USA, 2016
“JAXA GPM Science Status” (invited)

120) K. YOSHIMURA: EGU Leonardo conference 2016, Ourense, Spain , 2016

“Data assimilation with stable water isotope information” (invited)

121) MM A EZAK: BARRFESR 2016 FMEKRE (2016)
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PDO [CXAATFBRELAR—VIBERENEH
122) FHE. 5&&: BARRFR 2016 FEMFEAR (2016)
B A5 D 4% i % K - 4B i 6t i A S DR KEF 14 - IRIBIH D& L
123) #MILTFE. 5&E: BAXRFER 2016 FEMEKRS (2016)
TGPM KuPR 8fIIC &5 B ERKDRFH—BFRKEDR LM E—]
124) PHRFIE. 58 ARATRFR 2016 FEMEKRSR (2016)
TGPM-DPR T—4% A\ =fR/KS AT LM EIRBS DR
125) BHMRE. AAOXE,. FH B, 74 @ /MR 2. BEREXBAKRFESR 2016 FEMFEKRE (2016)
FEETRKEDBEMFTRRRMEICHTSFBEBFDRE
126) /MR, HFHEF: - BARRFR 2016 FEMEKRS (2016)
&R D ERREEIEDR—XA—H—LLTOERFRTEFES
127) BREX. PF#: BRARRFESR 2016 FEMEKRS (2016)
X T LOBEBEREICHILERICHITEINFE-BNENES
128) BB 2016EEHATRRFIMERSE (2016)
TR7OT7DRBEILRBKEFTAEET IVKREL]
129) FEBEFMN, RERE2016FEBAIRZFEIMERS (2016)
DREEICHESTOTEVRA—VDEIL :SSTHMRECO,ZE ]
130) KIGRE, ENEH. ARFR - BARRFESMFEKRE(2016)
TCMIPST—2IZHITHHADBiIREKDBRASIEERMEFMICHIT T
131) HHE.ARFEH: BAIRFEUERR (2016)
[— AL ENF-Z R Euler F¥(GTEM)D T —2@E T EDOEEREZT DREIRE ]
132) k. HEE—  BAKRFR 2016 FEMERS (2016)
MJO DEIEAEREREDRELEEICSZLEE]
133) AR HE— BREC. RUBKR - BEARRESR 2016 FEMFEKRE (2016)
TPre-YMC &8I T —42% AU BEKBEIL AN X LDIREL]
134) H. NAKAMURA: Dasan Conference 2016 (invited talk), Jeju, Korea (2016)
“Active roles of midlatitude ocean in weather and climate”
135) FIEN: TR 28 FEIEERRERALH IIRER (2016)
B EDBKEHCHITIRRSEEBREHITONT]
136) BIREX. F #: TR 28 FEIEEIRERYPLRBIMRES (2016)
FEFIRTLORERERICHTINZE - BRNFENEFE
137) K. NISHII, S. TANAKA and H. NAKAMURA: CLIVAR Open Science Conference, Qingdao, China, 2016
“Vertical structure and energetics of the Western Pacific Teleconnection Pattern”
138) B. TAGUCHI, M. NONAKA, N. SCHNEIDER and H. NAKAMURA: CLIVAR Open Science Conference,
Qingdao, China, 2016
“Extratropical Frontal- and Meso—scale Air—Sea Interaction: Response of atmosphere—ocean system to
latitudinal shifts of the North Pacific Subarctic frontal zone”
139) H. NAKAMURA: Klima Campus Colloquium (invited lecture), Max Planck Institute for Meteorology,
Hamburg, Germany, 2016
“Midlatitude warm ocean currents as climatic hotspots”
140) S. YOKOI: Workshop on global precipitation systems, Yokohama, 2016
“Diurnal cycle of precipitation in western coastal area of Sumatra Island observed during Pre-YMC field
campaign”
141) RS, TFIRH: 5 7 ABEAFE RO L (2016)
(-5 7 RKEICETHHNEDEERVNBIMNLEAIBRIGICRIFTTEZE)
142) & EANESHEE. PF @ AXEF BHASRFZFEMREIRPFHREARTIKIEIR1(2016)
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BB BKRONZFHPREAIBRAEZASGTE]

143) K. YOSHIMURA: AGU Fall Meeting, San Francisco, CA, USA, 2016
“Future stable water isotope projection with an isotope—AGCM driven by CMIP5 SSTs”

144) H. NAKAMURA and K. NISHII: 2016 American Geophysical Union Fall Meeting, San Francisco, USA, 2016
“Dynamics of monthly anomalies of the Western Pacific teleconnection pattern” (invited)

145) S. FUJIWARA and T. NOZAWA: AGU Fall Meeting, San Francisco, CA, USA, 2016
“Impacts of Early-Summer Eurasian Snow Cover Change on Atmospheric Circulation in Northern
Mid-Latitudes”

146) Y. KOSAKA, S.-P. XIE, Y. DU, K. HU, J. S. CHOWDARY and G. HUANG: AGU Fall Meeting, San Francisco,
CA, USA, 2016
“Coherent climate anomalies over the Indo—western Pacific in post—El Nifio summer” (invited talk)

147) Y. KOSAKA and S.-P. XIE: AGU Fall Meeting, San Francisco, CA, USA, 2016
“Tropical Pacific variability as a key pacemaker of the global warming staircase”

148) T. MIYASAKA and H. NAKAMURA: AGU Fall Meeting, San Francisco, CA, USA, 2016
“Dynamical and thermodynamical contributions to the vertical motions over the wintertime oceanic
frontal zones”

149) T. OSE: AGU Fall Meeting, San Francisco, CA, USA, 2016
“Systematic Biases of Present—day’ s Land Surface Air Temperature and Precipitation and Associated
Tendency of Future Projection in the Asia Monsoon of the CMIP5 models”

150) S. YOKOI, S. MORI, M. KATSUMATA, K. YASUNAGA and K. YONEYAMA: AGU Fall Meeting, San
Francisco, CA, USA, 2016
“Diurnal cycle and its modulation by Madden—Julian oscillation observed around western coast of Sumatra
Island: preconditioning for offshore convection by gravity waves”

151) S. KUSUNOKI: 97th American Meteorological Society Annual Meeting, Seattle, USA, 2017
“Future changes in precipitation over East Asia projected by the global atmospheric model

MRI-AGCM3.2”

152) K. OSHIO, K. ISHIHARA and S. WAKAMATSU: 97th American Meteorological Society Annual Meeting,
Seattle, USA, 2017
“Reproducibility of Atmospheric Conditions around Japan by CMIP5 for the Assessment of Future Change

in Extreme Precipitation with Statistical Downscaling Approach”

153) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA, H. NAKAMURA, T. OSE, T. HORINOUCHI, T. NOZAWA, Y.
KAWATANI and R. SHIROOKA: The 2nd International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan, 2017
“Project Introduction: Toward an understanding of precipitation changes in the East Asia”

154) H. NAKAMURA, K. NISHII, Y. KOSAKA, M. MORI, B. TAGUCHI, T. MIYASAKA, H. HOTTA and S. SUGANO:
The 2nd International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan,
2017
“Potential predictability in the extratropics: A reassessment through AGCM experiments with
high-resolution SST”

155) H. ENDO and A. KITOH: The 2nd International Workshop on “Climate Change and Precipitation in the East
Asia”, Tokyo, Japan, 2017
“Future changes in the Asian summer monsoon: the role of direct CO2 radiative forcing and indirect SST
warming”

156) T. HORINOUCHI: The 2nd International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2017

“Meandering subtropical jet and precipitation over summertime East Asia and the northwestern Pacific”
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157) T. NOZAWA and S. FUJIWARA: The 2nd International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan, 2017
“Influence of Springtime Eurasian Snow Cover Retreat on Atmospheric Circulation over East Asia”

158) Y. KAWATANI, S. WATANABE, L. GRAY and S. OSPREY: The 2nd International Workshop on “Climate
Change and Precipitation in the East Asia”, Tokyo, Japan, 2017
“The effects of well-resolved stratosphere on representations of the tropospheric circulations in climate
model simulations”

159) N. SATO, S. YOKOI and R. SHIROOKA: The 2nd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2017
“Influence of the MJO and Kuroshio on the cyclone activity around Japan”

160) K. OSHIO, K. ISHIHARA and S. WAKAMATSU: The 2nd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2017
“Assessment of future change in Extreme Precipitation Frequency around Japan by applying Statistical
Downscaling approach to CMIP5 data”

161) S. MATSUMURA and T. HORINOUCHI: The 2nd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2017
“Pacific Ocean decadal forcing of long—term changes in the western Pacific subtropical high”

162) R. MASUNAGA, H. NAKAMURA, T. MIYASAKA, K. NISHII, Y. TANIMOTO and B. QIU: The 2nd International
Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2017
“Wintertime imprints of the Kuroshio Extension and Oyashio fronts on cloudiness and precipitation”

163) N. SUETO, A. YATAGAI and Y. N. TAKAYABU: The 2nd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2017
“The Effect of Atmospheric Rivers on Japanese Heavy Precipitation”

164) Y. KOSAKA and S.—P. XIE: The 2nd International Workshop on “Climate Change and Precipitation in the
East Asia”, Tokyo, Japan, 2017
“Tropical Pacific variability as a key pacemaker of the global warming “staircase””

165) T. MIYASAKA, H. NAKAMURA and M. ISHIGAKI: The 2nd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2017
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August 2013”

166) M. SATOH, T. OHNO, A. WING, S. BONY, B. STEVENS and K. REED: The 2nd International Workshop on
“Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2017
“RCEMIP: Radiative Convective Equilibrium Model Inter-comparison Project”

167) A. HAMADA and Y. N. TAKAYABU: The 2nd International Workshop on “Climate Change and Precipitation
in the East Asia”, Tokyo, Japan, 2017
“Large—scale environmental conditions related to mid—summer extreme rainfall events over the Japan
region”

168) K. KIKUCHI, Y. N. TAKAYABU and H. NAKAMURA: The 2nd International Workshop on “Climate Change
and Precipitation in the East Asia”, Tokyo, Japan, 2017
“Relationship between the MJO and precipitation in East Asia: Event—to—event variations”

169) S. KUSUNOKI: The 2nd International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2017
“When does climate shift emerge in the future beyond the historical variability of precipitation?”

170) K. YOSHIMURA: The 2nd International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2017
“Relationship between stratiform fraction and precipitation isotope: Was the isotopic parameterization

wrong?”
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171) S. YOKOI: The 2nd International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,
Japan, 2017
“Future change of extreme precipitation projected by NICAM AMIP-type experiment”

172) Y. N. TAKAYABU: JAXA/NASA Clouds and Precipitation Mission Concept Study Group Meeting,
Pasadena, USA, 2017
“TRMM/GPM Science: What have been Learned and what the gaps are”

173) Y. N. TAKAYABU and K. SUZUKI: JAXA/NASA Clouds and Precipitation Mission Concept Study Group
Meeting, Pasadena, USA, 2017
“Post-GPM/EarthCare Science and Applications focus in Japan”

174) S. YOKOI, S. MORI, M. KATSUMATA, B. GENG, K. YASUNAGA, F. SYAMSUDIN, NURHAYATI and K.
YONEYAMA: EGU General Assembly 2017, Vienna, Austria, 2017
“Diurnal cycle of precipitation observed in the western coastal area of Sumatra Island, Indonesia:
Offshore preconditioning by gravity waves”

175) R. SHIROOKA: EGU General Assembly 2017, Vienna, Austria, 2017
“Observational research study around tropical Western Pacific: PALAU (Pacific Area Long-term
Atmospheric observation for Understanding climate change) project”

176) E& & . BILFE, FHE. Ef— ., IWARE., LHHERE. ARBHE. EHRE: JpGU-AGU Joint
Meeting 2017, Chiba, Japan, 2017
“GPM SLH latent heating retrievals with a study on extratropical precipitation systems” (invited)

177) EHE. B #%: JoGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Convective cloud-top vertical velocity estimated from geostationary satellite rapid—-scan
measurements”

178) BFiRM. B[R 5 : JoGU-AGU Joint Meeting 2017, Chiba, Japa, 2017
[ORYTOEZEBEERONRTOTHOARARBEREICEALSEE]

179) T. MIYASAKA, H. NAKAMURA and M. ISHIGAKI: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August 2013”
(Invited)

180) M. MORI: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Evaluation of Atmospheric Response to Arctic Sea Ice Anomalies”

181) K. NISHII, B. TAGUCHI, A. KUWANO-YOSHIDA, H. NAKAMURA and T. MIYASAKA: JpGU-AGU Joint
Meeting 2017, Chiba, Japan, 2017
“The role of midlatitude oceanic fronts in the formation of the climatological mean atmospheric
circulation”

182) S. YOKOI, S. MORI, M. KATSUMATA, B. GENG, K. YASUNAGA, F. SYAMSUDIN, NURHAYATI and K.
YONEYAMA: JpGU-AGU Joint Meeting 2017, Chiba, Japa, 2017
“Observational study of diurnal offshore migration of precipitation area over the Indonesian Maritime
Continent”

183) R. SHIROOKA: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Intra—seasonal oscillation and typhoon activity obtained by long—term observational project around warm
pool region”

184) FHE. 5&&: BARRFER 2017 FEFFAE (2017)
BLIHESHRERIZAVV-BRENERDOEE]

185) HILFE. 5&&Z. BHE. Ef—. IWARE ., WHhHER . #HRE AASKRFR 20171 EFEEFEKS
(2017)

FGPM DPR BEEMBMARINILETED-HODHBESRT—TILOER: KRIT LFM T —2 DR |

186) /NERFIE. BEZ: ARATRFER 2017 FEFFEKRR (2017)
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[GPM DPR T—AZ ALV -ERE DK AT LEHEDEEICLDEWVICET S EHEN

187) BEEXR. B&KR. AHE  BAIRFR 2017 FEFEFEKRS (2017)

[TRMM BIET—2ZRAW BT OEBEEBRMEEICHE T LB EOMETRIART

188) BMER HARRFR201TFEEFFKAE (2017)
(POoT7RERBDETILBRUENATASIVEET IRRELOER]

189) FEHMR. HOXHA, THIE, PFE. /MRE. BREX: BAKRFER 2017 FEFEFERE (2017)
[A—3 7 RKEERELIALBETORKELD ]

190) zAK-EHFER: BARRFR2017TFEFEEKRK (2017)

Dxyb-BnmEEKD M

191) #FHRE-BZAR: BARRZR201TFMERE (2017)
(EFEILRTEICETIERTOIVMDIFEEL ]

192) FRM. RS : BRI RFR201TFEMFERE (2017)
DREBEICHESIA—SUTREOEZFEERVERR- BT OTHICETAEERRBREDELEDE
EHEITDOLTY

193) HHE  BAKRFRFEFAZ(2017)

[T—RENICE TR ERROERHES R

194) R E . MEE—: BARRFR2017TFEFEFRE(2017)
[BREICETHERMAMFETOESEZTHERKDEK ]

195) H. NAKAMURA: 2017 CLIVAR International Workshop on Boundary Currents: 5-6 June 2017, Qingdao,
China, 2017
“Impacts of warm western boundary currents and associated oceanic fronts on the mean state and
variability of the extratropical atmosphere” (invited)

196) Y. KOSAKA, S.-P. XIE, C.-Y. WANG, M. WATANABE, Y. IMADA, C. DESER and T. FAN: JSPS
Japan—-Norway Symposium 2017 “Past, Present, and Future of the Arctic and Antarctic”, Bergen, Norway,
2017
“Slowdown & acceleration of surface global warming due to tropical Pacific decadal variability”

197) Y. N. TAKAYABU: The Future of Cumulus Parametrization Workshop: 10-14 July 2017, Delft University of
Technology, The Netherlands, 2017
“Land/Ocean Contrasts in Precipitation Characteristics Observed with the GPM DPR and Their
Relationship to Column Relative Humidity”

198) Y. N. TAKAYABU: AOGS 14th Annual Meeting, Singapore, 2017
“GPM SLH Latent Heating Algorithm for Extratropical Precipitation Systems”

199) S. YOKOI, S. MORI, M. KATSUMATA, B. GENG, K. YASUNAGA, F. SYAMSUDIN, NURHAYATI and K.
YONEYAMA: AOGS 14th Annual Meeting, Singapore, 2017
“Diurnal offshore migration of precipitation area over western coastal waters of Sumatra Island observed
during Pre—=YMC field campaign: Offshore preconditioning due to gravity waves”

200) Y. KOSAKA, S.-P. XIE and C.-Y. WANG: AOGS 14th Annual Meeting, Singapore, 2017
“Tropical Pacific variability as a pacemaker of the staircase-like global warming”

201) R. SHIROOKA: Workshop on Aerosol Observation and its Impact in East and Southeast Asia, Toyama,
Japan, 2017
“Current Status of the Continuous Observation at Palau Site”

202) Y. N. TAKAYABU: 2017 Workshop for Typhoon, cloud and climate study, National Taiwan University, Taipei
Taiwan, 2017

“GPM Spectral Latent Hating (SLH) retrieval algorithm for extratropical precipitation systems”

203) H. NAKAMURA, K. NISHII, R. MASUNAGA and B. TAGUCHI: 2017 IAPSO-IAMAS-IAGA Joint Assembly,

Cape Town, South Africa, 2017
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“Impacts of midlatitude oceanic fronts on the mean state and variability of the extratropical atmosphere”
204) H. NAKAMURA, A. MIYAMOTO and T. MIYASAKA: 2017 IAPSO-IAMAS-IAGA Joint Assembly, Cape Town,
South Africa, 2017
“Satellite—measured daily-to—seasonal variations of low—cloud fraction over the South Indian Ocean”
205) Y. N. TAKAYABU: 2017 CFMIP Meeting on Clouds, Precipitation, Circulation & Climate Sensitivity, the
University of Tokyo, Japan, 2017
“Convective latent heating observed from space: From TRMM to GPM”
206) Y. N. TAKAYABU: STS forum 2017 — 14th Annual Meeting, Kyoto,Japan, 2017
“The science of climate change (with an emphasis on the use of satellites) International collaboration in
climate monitoring”
207) Y. KAWATANI, K. HAMILTON, K. SATO, S. WATANABE and T. J. DUNKERTON: Joint SPARC Dynamics &
Observations Workshop — QBOi, FISAPS & SATIO-TCS, Kyoto, Japan, 2017
“ENSO modulation of the QBO: Results from MIROC models with and without nonstationary gravity wave
parameterization”
208) Y. N. TAKAYABU: 2017 PMM Science Team Meeting, San Diego, CA, 2017
“JAXA GPM Science Status” (invited)
209) BMAR FBEAAVIERHREZ - RRKEFZESMAER(2017)
& EEBEEDREETNDAT-20165F 5 A
210) Y. KOSAKA, S.-P. XIE, Y. DU, K. HU, J. S. CHOWDARY, G. HUANG and H. KUBOTA: Asian Conference on
Meteorology 2017, Busan, Korea, 2017
“Coherent climate anomalies over the Indo—western Pacific in post-El Nifio summer”
211) K. YOSHIMURA: International Workshop on Isotopes for Tropical Ecosystem Studies, San Jose, Costa
Rica, 2017
“Data assimilation of Isotopic information for multi centennial atmospheric reanalysis” (Invited)
212) INREE, W T C.-Y. Wang, SHEB#EF. EEHIE. T. Fan, C. Deser: BARRER201TEEMEK
= (2017)
BEREFTERELHICHIERRELRBETDOTHEREM
213) BEE. BLUTE, EAE. XERE. EN—. WARE., IIMER ARBHRES: BAKRRFER2017
FEMEKRSE (2017)
FGPM SLH(RRINJLEEMBHETER) V05T OZ IEDFREAN :Partl 7ILTY X LBELAEABTHER
214) EHE. BILTE. S8 $ARE. Ef—. ILHHR  BEAKRFES201TEEREFERE (2017)
[GPM SLH (AR M LB EMEAHETEX) VO5TOF VDB : Part ILUR)—/3)L FiE )
215) BHE. 2ER  BAREER201TEEMFERR (2017)
[ B A1 0D 4% i [ 7K - 48 8 o i A S 2 b D R K 14 - IR IR 15 D& LM 2))
216) st BB, BEE  BAKRFR01TEEMERS (2017)
[ Atmospheric River &I BE ST (TS MEK DR ET IR E |
217) REXR. AHAREEK. B8R BAIRFR01TFEMERR (2017)
[Atmospheric RiverWB AN EMIZEZBEE )
218) BIREX. AT, MKBA ELARFZ JIERHA,. FREtH: BAKRER01TEFEMRFERE
(2017)
201348 BAREMICH T EBEKEDTE ]
219) ERER: BARRFER2017EEMFERR(2017)
NRBILICKAEZERT7OTORKEZILFADETILEE]
220) R, REME. BAERE: BAKKRER201TEEMERE (2017)
FDREREICHESTOTEVRA—VEROZEIL]
221) HEE, AAFH: BAIRER201TFEMFEXRS (2017)
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—fRibshi=ZK#Euler F(GTEMA L BRI FHFFEER D -—AF BT VILCGEEEZ
DR
222) ABFHE, JEID EE, Lesley Gray, Scott Osprey: AR RFER 2017 FEMFRE(2017)
T BB RERERICKR XY 7% MIROC-AGCM ZAL\=FE |
223) kR MEE— BARRER201TEFEMFERZ(2017)
BAXBORANEEZEBLILEZKAEXRICETOIMIOMEREE—F]
224) A F . Kevin Hamilton, Lesley Gray. Scott Osprey. JEAEE. IUTEMN: HRLAGTHEEEENLS
TEERRODEELZOAN_XLICETIHEES (2017)
[ BEA X RERERICRIFYFE MIROC-AGCMZE RV =E F |
225) HOXEA. BHME. PFE. /NMRE.REA. BREX/NFEE. FSHR. HFPRER . BXABEFR
2017 EMERS (2017)
TBAFHORRBEEDNFESRE - LBEARFTERZEAFESBEBRRERECFESR—RA—H
—=RER
226) BEHMRE, BOXH, SHIE, Fi@E, M BREX: BRBEFZFR2017TFEMFEKRS (2017)
MhigEBFATRTEBRA STV
227) M. MORI: Fifth Session of the East Asia winter Climate Outlook Forum (EASCOF-5), Japan Meteorological
Agency, Tokyo, Japan, 2017
“The role of Arctic sea—ice decline on cold winters in recent Eurasia” (invited lecture)
228) K. YOSHIMURA: 5th International Conference on Reanalysis (ICR5), Rome, 2017
“Atmospheric reanalysis for multi—centuries using historical weather archives and isotopic proxies®
229) Y. N. TAKAYABU: Sixth WMO International Workshop on Monsoons (IWM-6), Singapore, 2017
“Precipitation observed from space and its extremes” (Invited review)
230) T. OSE: The Sixth WMO International Workshop on Monsoons (IWM-VI), Singapore, 2017
“Systematic Biases of Present—days Land Surface Air Temperature and Precipitation and Associated
Tendency of Future Projection in the Asia Monsoon of the CMIP5 models”
231) H. NAKAMURA, R. MASUNAGA, H. KAMAHORI, K. ONOGI and S. OKAJIMA: 5" International Conference
on Reanalysis, Rome, Italy, 2017
“On the Significance of Using High—Resolution Sea Surface Temperature in Atmospheric Reanalysis
Production” (invited)
232) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA, Y. IKUTA, S. SHIGE, M. YAMAJI and T. KUBOTa: AGU Fall
Meeting, New Orleans, USA, 2017
“GPM SLH: Convective Latent Heating Estimated with GPM Dual—-frequency Precipitation Radar Data”
233) A. HAMADA and Y. N. TAKAYABU: AGU Fall Meeting, New Orleans, USA, 2017
“Convective cloud-top vertical velocity estimated from geostationary satellite rapid—scan
measurements”
234) H. TSUJI and Y. N. TAKAYABU: AGU Fall Meeting, New Orleans, USA, 2017
“A statistical study on synergetic effects of atmospheric rivers and cut-off lows upon precipitation”
235) T. OSE: AGU Fall Meeting, New Orleans, USA, 2017
“Future precipitation change during the summer in East Asia and model dependence in high—-resolution
MRI-AGCM experiments”
236) S. KUSUNOKI: 98th American Meteorological Society Annual Meeting, Austin, USA, 2018
“When does climate shift emerge in the future beyond the historical variability of precipitation?”
237) M. MORI, Y. KOSAKA, M. WATANABE, H. NAKAMURA and M. KIMOTO: Fifth International Symposium on
Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Quantification of influence of Arctic sea—ice reduction and natural variability to recent Eurasian cooling”
238) B. TAGUCHI, K. NISHII, M. MORI, H. NAKAMURA, Y. KOSAKA and T. MIYASAKA: Fifth International
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Symposium on Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Remote tropical influence on a regional Arctic warming over the Barents Sea since the late 1990s”

239) K. NISHII, B. TAGUCHI, A. KUWANO-YOSHIDA, H. NAKAMURA Y. KOSAKA, and T. MIYASAKA: Fifth
International Symposium on Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Cooling trend over Eurasian continent and Arctic sea ice decline”

240) B. TAGUCHI, K. NISHII, H. NAKAMURA, Y. KOSAKA, M. MORI, T. MIYASAKA, N. KOMLOR]I, A.
KUWANO-YOSHIDA and M. NONAKA: 2018 Ocean Sciences Meeting, Portland, USA, 2018
“Quantifying the relative contribution of remote influence from tropics and extra—tropical oceanic
variability on the interannual-to—decadal variability of the midlatitude atmosphere”

241) T. MIYASAKA and H. NAKAMURA: 2018 Ocean Sciences Meeting, Portland, USA, 2018
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August 2013”

242) K. Nishii, H. Nakamura and Y.J. Orsolini: &t ABEER VROV L, LiEERAIT (2018)

“Cooling trend over Eurasian continent and Arctic sea ice decline”

243) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA, H. TSUJI, H. NAKAMURA, T. OSE, T. HORINOUCHI, T.
NOZAWA, Y. KAWATANI and R. SHIROOKA: The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2018
“Project Introduction FY2017: Toward an understanding ofprecipitation changes in the East Asia”

244) C. YOKOYAMA, Y. N. TAKAYABU, O. ARAKAWA and T. OSE: The 3rd International Workshop on “Climate
Change and Precipitation in the East Asia”, Tokyo, Japan, 2018
“Future projections of precipitation characteristics around Japan in early summer combining GPM DPR
observation and CMIP5 large—scale environments”

245) A. HAMADA and Y. N. TAKAYABU: The 3rd International Workshop on “Climate Change and Precipitation
in the East Asia”, Tokyo, Japan, 2018
“Large-scale environmental conditions related to midsummer extreme rainfall events over the southern
Japan region”

246) H. TSUJI and Y. N. TAKAYABU: The 3rd International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan, 2018
“A statistical study of rainfall enhancement through an interplay of atmospheric rivers and cut off lows”

247) M. SATOH: The 3rd International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,
Japan, 2018
“Project DYAMON “DYnamics of the Atmospheric general circulation Modeled On Non—hydrostatic
Domains” for high resolution (< 5 km) global model intercomparison”

248) N. HIROTA, T. OGURA, H. TATEBE, H. SHIOGAMA, M. KIMOTO and M. WATANABE: The 3rd International
Workshop on “Climate Change and Precipitation in the East Asia”’, Tokyo, Japan, 2018
“Roles of shallow convective moistening in the eastward propagation of the MJO in MIROC6”

249) H. Nakamura: The 3rd International Workshop on “Climate Change and Precipitation in the East Asia”,
Tokyo, Japan, 2018
“Impact of high-resolution SST data on atmospheric reanalysis as revealed in a new JRA-55 product”

250) Y. KOSAKA, T. MACHIMURA and H. NAKAMURA: The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2018
“Two dominant teleconnection patterns over the summer Northwestern Pacific and their interdecadal
modulations”

251) T. MIYASAKA, H. NAKAMURA, S. IIZUKA and A. MANDA: The 3rd International Workshop on “Climate
Change and Precipitation in the East Asia” Tokyo, Japan, 2018
“Influences of sea surface temperature on a heavy rainfall event over Kyushu in early July 2017”

252) K. NISHII: The 3rd International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,

28



2-1503

Japan, 2018
“Midlatitude oceanic fronts and atmospheric westerlies”

253) M. MORI: The 3rd International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo,
Japan 2018
“Quantification of influence of Arctic sea—ice reduction and internal variability to recent Eurasian
cooling”

254) H. ENDO, A. KITOH and H. UEDA: The 3rd International Workshop on “Climate change and Precipitation in
the East Asia”, Tokyo, Japan, 2018
“A unique feature of the Asian summer monsoon response to global warming: The role of different
land-sea thermal contrast change between the lower and upper troposphere”

255) T. HORINOUCHI, Y. TAKAYABU, C. YOKOYAMA, T. OSE and S. MATSUMURA: The 3rd International
Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2018
“East Asian summertime jet and precipitation in CMIP5 models”

256) S. MATSUMURA and T. HORINOUCHI: The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2018
“Weakening of the midlatitude jet over the North Pacific in a warming climate”

257) T. NOZAWA and S. FUJIWARA: The 3rd International Workshop on “Climate Change and Precipitation in
the East Asia”, Tokyo, Japan (2018)
“On the linkage between springtime Eurasian snow cover retreat due to the global warming and changes in
summertime atmospheric circulation over Japan and East Asia”

258) Y. KAWATANI, K. HAMILTON, L. GRAY, S. OSPREY, S. WATANABE and Y. YAMASHITA: The 3rd
International Workshop on “Climate Change and Precipitation in the East Asia”, Tokyo, Japan, 2018

“The effects of well-resolved stratosphere on representations of the Northern winter tropospheric

circulations in the MIROC-AGCM simulations”

259) N. SATO, S. YOKOI and R. SHIROOKA : The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia”, Tokyo, Japan, 2018
“Influence of the MJO on the wintertime cyclone activity around Japan”

260) Y. KAWATANI, K. HAMILTON, K. SATO, S. WATANABE, T. J. DUNKERTON and K. KUKUCHI: B SR F
F=(2018)
“The QBO modulations associated with ENSO in the MIROC models with and without nonstationary

gravity wave parameterization”

7. ARERE
MEREKRSE
=% %
ERARFEFHEE ARAFAEREZRARAMRYEBEFERELFEEE T 8L (EE).
EIiREMEMIEARE. BE. AR RKFARJEFHRAHIER

MRSEE

1) P&
RIEKRFEFHEE VUM RERRBMERNELREET . ZHEL. RRRKEXZREZR
MERLE. BE. RRRZRGHHERTHE L 4%

2) B E®
IWAXREXEFHEEZ AMKERZREZARMELREET. B (BE) . RBE. REHARA
SIEMEDBRE (FRIFIALVKEMEN SIEARHE—HEE AXE)

29



2-1503

3) 2R K

RBRFEFHERX RBRXFXFREZMERELIRBCORRENFZERET . ELEF).
REBRXEMF -, RE. LEBEEXFHRRBEHNFHARRERR

4) iR
RBRFEFHEE RBRXFXREZREZMRMNELIREAREETERZE. B (ER)  BALR
EMEMER. BE. BUXFEAMERRHBUR

5) A& FHif
AMKZEZFHEEXE RRAFXREZREZFHRMELRBET. BT ER) . BE. BXIHRMAR
EANBEAREARKBIEIARE

6) WiE E,—

[ERFREX.ABERFAZREFHARERELREET. FL(ER) . BMKEELEERSE
ARSTFAMEE. RE BIVEREREBEIEEMMESR

30



2-1503

II. FREDFEH
OI—1 BEBRBIZEIKBRIKRER - RRBEEALELEARLEER T OPTHROBKRRIIKIETEE

AR
R HEFENT 2T S - R IER
EPESINBEIERT (B RSHEEERTFERT) TR E
Jesm P F A SR v F — R M- E-FR OEA
<HFgeth 14 >
R KR
REEHEFEDTFERT BH EB-Ml TE-=)0 e
Setm AN SR 2 — Bk AX
SHERPRFRE [iEE; S E T
[E SZAFZEBR 56 145 N E SLER BEAFJE BT BEH R
SLRT R AHE AR - KE KR

SERR2T~204F FE BB T E4E ¢ 59, 859FH (5 6 IERR294EEE ¢ 20, 673FH)
FTHEAIL, WEREE ST,

[EF]

W, AARTIIRENZROEI R Y, MERIERILICHEDY TBRAKRE) MBS TS, 8L
R#ET2 EDNABBFOBEEHREST ANKKPICEEICHEH S, #HERERLIXT TIcEEN b enEsE
LLTHI->TWS (IPCCHELK MR EE (IPCCARS) ) , = LT, HERERE/IZ., HEROEHRIE L
A OEME» B ITBBNRONRNAY— R T, REZEOAFICEELZLZO LTV DAEERHD, TO—
ONRFEKREOEITH D,

FkoRBEEZ TRTH7-012F, REETVEF > THEY I 2L — 3 U &21T95, [RIEET VT,
RIAEL 72 KK ﬁ%@ﬁﬁﬁ%ﬁ%ﬁm IOWNWTIREBHERLLT WV EB IR TWAR, BEDL
BWORITHRLINREEZBEICRBT L LT, BIEOKREETNVITIELEFTH D, £HiE. KK
D, KR, B, RECHEREORER CORESRMIZL T, OBV Fuhicay ba—L &
NoEh, Lo ZEEHXNTRET D7D DORBKSHIEDO Y EIEFR KA 2R E <Ko TV DN
bTHhD,

AREETIE, BT — 2 LRBEETNVEREZMAGDE TR T L2 LICLY, BREERT T HO
BAKBFZOEREEZIVFELLMDZOOMYMAE L, RFOEEEREBNT—2%2 b L I8

FIZHETWVWDIERCEAKD AT =R LZHEL, S HICHEHEAIRSLY = v MR E O R K E
DORELEDBMREHLNCT DI LICERZRB W, i, ALHE OB LIS KW 2RoT
—ZZHMAL T, WOBBRKRELEKBEREICLE S TEDIHITHRDODOLNIDEREL., TORKEL
REETABTRT HFRORBFBEIGOER LML EDLE, WOBY FRFREDOL I ITEDL L EH#H
ET HHIEEIToTe, REOEEBNT — & O ES<MmEE b Lo, 21k RICBER - ik - 1k
B FICBWCTERSERZ L7 b ML LB BEINT 5 Ret 2 4 AEN2kRE s MLl &
B ICET 5, EREMREEAKET —Z2ETNVICHEATILEREZR L, KRETOHEMBTT —4

ZH LW e E 7 MafANT 52 B LT,

[F—U—F]
HERIREEA L, REELE, fFRTH, BA - W7 U7k, Wik

31



2-1503

1. I

IR, AARTITRENZEROBRZR L, MERIERLICHES TRAKRE) BBREINATWD, ik
R#ET2 EDNABBFOBEEHREST ANKKPICEEICHEH S, #HERERLIXT TIcEEN b enEsE
LLTEZ->TWSD (IPCC ARS) , £ LT, HMERKERILIZ., UbUbd kXD HEROEHZIED — iR
BREANDIFEBBBONRNALY— FT, REOAFIZEEL LZLL TSI b LAY, ZO—
DO AR EKRGE DL TH D,

FkoRBEEZ TRTH7-012F, REETVEF > THEY I 2L — 3 U &21T95, [RIEET VT,
KIAB22 RERIER O B R EIZ OV T EBRAER LTV EB XA 5TV AR, B EDL
BWOBIS CTHRLINREELBHRICKRIT L2 LT, BEORBEETNVEELEEFTHL, £hid. KK
OFEAL, KR, WE, RESCHREORER EORESRMHICE T, OB Fuhicary hr—L &
noEh, Lo ZEEBANTRET D7D DORBKSKIEDO Y EIEFR KR L MER L Eo TV DN
bTHhD,

ZITABETIE, BT — 2 LRBEETNVEREZMEAEDE AT LI LICEY, BREERT Y
THOBEKREDOMKEZLVFELLMLT-OORMYHALE LT, SEIOHE =7 FTIE, 8
HF—2 %L LICHBCEE TVWIZERCHEAD A=A LEHEL, ES5CERKESY = v MK
R EDORBERZBEORE L ORBBRERAOLNCTHZ LICEAEZB W,

2. WEEEER

HERBRAR DO KBEELDB ' T T OBEKERRONNDICENLSEEINICOVWTORBLENLTAED, K
BEEETLE D RRRBEROEE . BA « W7 7 HIKTO B L0miR A & BRSOV T
EHAZRAN, AR ERB RS RICAENTEOOEREME T 52 L2 BN LT D, AV TTF—~
T UTOT—~ICESZ2YTEMELZHET S & LI, BERSEORIEEZIT Y., ()RFTO SR
BBIAT — 2 OF| R ED LIZBAKFEORITICE S &, BB KE OO THRAKIVAT LAORMEZ
DERBEFMZMAT 2, @) EBE(LIZHE S RAEKIEER I L OVMEE KR ORRELH A A - /T 27 IO
WEAKICE 2 DB E MY 5, (3) KOMEBITREZFHF S DR REKBROEMEED Z &
RSN S D KFENARTERZ HWCHRT U7 - WET U7 ORRKOKEKEIRZ T+ 5, (4) B AR
DFPEE BB KO RMET N A RELOE - BAKRIZH 2 2HBOFHMICOWNT, RERIC
PR TR T DO RHEEEOFMIC L E T 5 REEZIT I,

3. WFREBARGIE

(a) 20144E8A JKBEZERMIZI 1T B Atmospheric River & GIEER S E DHERRHE D AT
20144E8 AT E L 7= IE BB O HE BN DUV THRITTE L# o KEBL 2 KK H S (Atmospheric
River (AR) & BIBKSUE (COL) ) ORREZR D7D, [KEITA Y AT — VRN T — 2 iz K
SHEEDOMITB L, BT Y VIREA N — g VT 21T o 12, F 12 EIEf# 14 T 5 /L CReSS
EFRAWEREERREZITo -,

(b) Atmospheric River & EIBEEKE DS RIZLE 5 BAKOFHFHBFAE
O MBILIZ KT DARE COLOFEEB RO — B Z A2 720, R OREKFEMNT T — % (JRAS5) B &
ORI K~ v 7 (GSMaP) D F — & % N THEFH BB 21T - 72, EMll 72 4 2 M /K BLIR 2348 &
5 AT DU TJRABBD350KA T o & ¥ MRET — & L AlBE/K &7 — & K 0 b RErE o
COL & ARZfHH L7z, COLITEFICARDIEFT 256 L LR WIGE ORBKIEE D2 E2 HEHITRkD T,
AR & COLD RN R B4 2 SEAHARMTRE R & IR BB N O 4] & e U Cilam L 72,

(c) BAIROMWURREK - BIRHTTEA X b OREKEENE - BEHOEND
P IZ ROV Z B D DK AT AMIBmICE W OBEK S AT L EIZR D E VS KF—
LD%H, (Hamada et al. 2016 Nature Commu) [ZH:-3%, BADE LB L OEE LB WT, &

32



(d)

(e)

(f)

(g)

(h)

(i)

2-1503

BOBEKL AT LOKE TN b DORMBEREES OEWEZHRH T, BUrEmREIRIGHE (TRM) 2
REK L —ZIC LD RIIB ORISR TBE T — %, BLO, RERBMFTT —Z 28 H L THRIZ
H B IC 3 1 5 KRR OFNICER L THE L7,

PIE O A A E ORERIRE & KBS O BIR D2

TRMMES L OV ERE R BLIEE (GPM) #HERL — 47 — X 2FH L. [ OEEH® % 3%k T CHT %
A~ b Ty S= AR LI, 0T =5 SR EBOTRTIHORE bl bTRRA <
kDR 2 KRR L OBMR RN Lo, Bl R P OBIEICESE AAOHERYORE XA 7
ST LTz, B, S Yy NEXHEBETBOSEREEICER L, KEEESEEZAZhO
RS A 7 ORBEAVIC OV TOBIRE S I E AL LT,

ERICIZHE O B HEE L DHEE

ER@oBRICESE, YIHOAARMEORENRKRT 5354 TOBKV AT & (RHFRERKIES A
7. ML Z A 7. NEREZ A ) IToWT, OXRBEE RHEBER L EHEAR) ZEEL L
BBRT— T NVEER Lz, BEREATT VA LEGE (CMIP5) REET VO KB O
ZALTFRIE . WIE OB AT TO21 M R O B FF AL &2 HEE L7z,

KENLAEERERANZIRT U7 - KET 7 OREKOKEREIR BT
ZHROBEAN=AXLDRRICET D720, BREZAIZEBWT, KEX & BEKD R OBLH
ERAKEIRENT 2 520 U7, “PRR2TARBIHURAL SR O F8 4 U 72 HUIs I 36 W TR ZR KR AR b oD 3
BB ATV, R A HPSAATE RRRERET VORGEA B I oz, EHIZEDET VE
AWTEMRFEOY I 2 b— a3 V&7V, KEKIFMELEZEEBDA I =X LML TiwmxX{b L
(BFA - FAE, 2017) , AR TEZ YA 6 A TOBRARKERICH TEIH, T A=V TORNM
KHEBDO 7t 22O TOEMREIED -,

B A ARBELOMHELEHBRFTHICERCEKRDOERIZE X 5 HE

)G EORBBRHROZB N FRERKCE - BKROBKRIZE 2 2882 RREMTT —4% - fi
BF—A0bRE Lz, ii) AFCEBRMBTRET ZRTERKEICHE I E - BAR L EREICH
BT 5 ERAROEREZ, BRNLOEEBICER Lo, KREAEMITT —2 W EN2HFELEA L
TEBMICFHE Lz, 111) A8 - RS KKEREOREECHE ERIE 2@ C FTEED
AR ERIER E I RIE TR B e E HEBN O FE Lz, iv) R HE» S B ARWED
MEHE AR TUN & L DEFSERICE X 2 B EZEBAKRET VERNLHRE L,

BHRKPEOERSLEHNRT T OBKICKITTEREE

BT R EE OB EMMIEBOLERZ LV, K7 T DEFEREICRE S BET 2 KRRIERRZE
CRWVEE-BA (P]) "F—r ) DENSORBEBZEDORICHNLT W E VI BIERHEA D=2 LEE
DEMEFORED =, 1) K[EETT VN TENSOZ NAWICEIET 2HEER, i) RBEEBE OB
AT =2 ES < 19ARE THOPIHEEOIMERK, K Ui) RR[HMTT — ZITESSPJF
— > D D LT O A2 i L T,

B R FER T FERBERE AT X 2 HEkiEBRb o EE

1990 AR LA DIRBEALAZ N 77 5- L 72 B KPS HERRAEA B 23 . £ M LARIT O IR B2 b o0 I
IZH X T EBIZHOW T, [REET VA CEE KOEER KR LS 2 BlRHEIC B E 2 T_—2 R
—H—KBR| PO L7, o, CMIPST—# 2 AWV T, ZOE K FEELEICL 2 LHREED
R S O RN & HhERIRBE L O INBHE ) D RER = RV X — I DFRIT % 4T - T2,

33



2-1503

(j) B\VE LHREOEEAKEN D Z 6T RREE OBTER T I 7T aEk:

1) AL KRR O LOFEREOEILY 7 M T 24 FET ) a— vy VIRREDIRE & £

DAN= AL RIRBBRET L (AGCM) ITLBT YT AEBRNOHAE L, 612, 7=
— VX VIRKEOEBNCHE O M ERE L E RKIGEREGET MG X7 v T NVEEFER %

1T9 2 & T, WFEOEKBEEROLEE) Z 1 5 KRS 2 ik S8, £ 0BT > RKMBER
BREBOIFHIFERE & £ D ANHEEMZ T, 11) BEIOREITHEBINNIC X 5 @ MF 4G E O WK
I - WK 2 BERIZE X T2AGOMT 3 T VEBRORE R 2 | BV & dEGE - i B O Y Tl /K IR
DNTNN—FHIZOWTHEL LB ZH L CEEOMEAKR (8K 2MOFHEERYIRLE X
TZ2fEBEDAGMT o H v TNAERE T L2 LICX) ., ZNFROWEEHOKIELHN G753 K
RO & BB OEAER T /T REME 2 5741 L 7=,

k) XFRT VT RBEEBHDRA T =X A
ABEEUVA—VEBNCED D RKAERIFE A [P RKEFEANY — ] OMFRRR OB, £ D8
EEHOAKKIESE) - ARET RTINS ZEA Lz, £72. INEZRIE LS EBHE
A BT — % OB P OIE LTe, S 6T, FEEBIFERTRET O ELAGMT YT VE
BRICEOVAEL =,

(1) kBB AEH N —FTT « BT OTHRICH O T RERBRED)
AR D WK LN KRB A~RIETEEE . AGOMERT v 7V ERERICESX . KEER
BT A EEEEBOMESHOEANLHE LT,

(m) Hk&EE v /KIR 3 A0 A3kt i - pRUE B S A BT R &k E
HH TR B 1 RE D KR RTAR 23 P AR Al g B A i & BRI FE R b L > RO BIRICR =%
REFHNT D728, AGCMAZ W CEEMZRAKIRATRZ 5 2 72 EBR & KRBT A BRE LI EBR & 217
W, ENENOEBRICEIT 2 FEBAER O A AN L DB R E R N L REBE L b
B L7z,

4. BRERUOEE
(a) 20144E8 A R BEMIT 33 1F B Atmospheric River & HIBEIRSE D AH T % B O fEHT

k2648 H 20 H ARMICIA B Tik, 3EFRIIC200mmZE B 2 25MARAE L, EWHNZR L T154 O
MEZHTIEEIVFECHREO WK EICAR -, 2O, KEBEAKKEICHR 5= Atnospheric River
(AR) (Ralph et al. 2006)V & LJEZEAE (Cut—off Low, COL) DEERNIEAEICKT HE&EIZ ., T — % T -
BEER» O EERMITR LT,

9. KBITORAVENT — 22N T, YHORT V¥ v VIBESHICHT A 3= a VR
TEAMEREZZE L (K(1)-1) , TORE. EEEHKIZ. dtFO LB N7 725 EH§ & BER»
HESE L7z EEEGINCHE) EREAERY ., 520 EFHESERBICHENARLE SN EKIC
SN Tz, ZOREIZE, PRBORZERTO EFHEAEM L WHRICEF LS L TV /TR 2 /Re L
TW5,

WIZ, EfEE T VCReSS UKy fifRE2. bkm) & VT, [RRITHNTT — 2 Z0HIME - EREE L, 2
DIREGZREFHOBEEREIT o7, EBFERIE, FEMFT~OFMBEN L DRVIKEAKTA, FEENH
O ERBMOBEL R EORFBEGORT2HE L TBY, KB L OBBREERT D OICIE 072 EH
BETHDEEZLND,

34



2-1503

(a) MSM PV250'[PVU,shd] S600'[hich]
e bukadd :

3

S88¥88 8 8

70F 122 124E 126E 126E 130E 1326 134€ 136€ 135€ 140F 142E 144E

i i ] TN
120E 1256 130E 135€ 140E 145 150EF

~4,5 = -1.5 [1] 1.5 3 45

(1)-1 (a)250hPaTORT > ¥ ¥ WIBERZED T, /v F1L600hPa TZEEfF7Z=<-0. 3x10°m*Pa2s ™
TES LIEALZEHEK, (b) £ X OREARENE Wi TORIEBMED M. v TIEREEEIR,

BT, ZOHBEERZa br— VERE LEBEEREZITV, ARICHEVAHBASTRESELS B> T
WieZ b, EBRPAEEE L LoRBERAT, 7. IHE - EREOKEKKEE, 800hPall F T
KA X # 2 7o 328, K U800hPall | Tl & # % 7= EBRZ 1T\ HLle L7z, 800hPall T % & & #i
T ER T, BELEROKRTFEMSTOBEKN RO 523, 800hPall LA E XM X LR CTITA LN
RV, THE, ZOFEFICHEIT HKEREORELLEN O ORZETREZF LETHEETHDLIR, FIiC
Bo TN TR TIHEBRHRELSRLARNVWI LEZKMT D LEFRMKIC, FEEOKRERAELIBENER
DFAICEHELRZERZRL L TWEZ L2RT, RIT, EERZIHE - ERE LR BRW-ERE
75 &, FEMFOBKIZIR LN R Rote, 2F 0, AR (122" T L 92, ARDFEETREMNF
FEFETH-TWEZ L, EB@ASEELEZ L0 ) KEBEFORES, ZOLRBEEROFEAEICE -
TEHERBERETHTZZENREBEINT- (Hirota et al. 2016, MWR) .

K(1)-2 LREZENRICEEBLERBRGOMEX, LB
T ZIWZEDRWKIESK 7 7 v 7 A (Atmospheric
River) LFH LTSV LIEEBIRMOB T BER %
LT b THRWKHIROFEEITHEE L ERRENT,

(b) Atmospheric River & IBEIXKEDFHREZRILE 5 BAOFHBFAE

AARZ SRR MR TIL, ARICHED B EEOREELCCOLAFERET 2 ED EHRDO L 5 ed BfE
DERLV G, FTROAEINKELFES =y W TRBOBERNKHOFE L L ClFAINS (f
Z 1XChen et al. 2005” ; Kato 2006”) , D7, JKEFEFHIO LI REFRICOVWTH ELEOERKEZE
BT REXFELVWIZLEOVWTERMETIEAR ST, T2 T, hEREBRKIREO R ~D%) R 2K
BT EFET 5 728, 2001-20144F D 144F [ O RERFHMEAT 7 — & (JRABS) L B 2 EkFEK~ » 7 (GSMaP) D7
— &, A6TE KRR IC BT HARE COLOARRN BRI >\ THREMIAE 21T o 7272,

FETHIDIT, JRASSD 350K IRALH A 7 > 3 ¥ /IR EE & W CTHlH L 72COL% |, JRABS O i [ELFE 5L A B K
BEHAWTHH LZARDN S5 LINICTEAET 5 C0L(ARD 0 ) & 777E L 722 COL (AR LR 1T/ 4E L
770 %EWNT, ARBVEF AR LEFZFNFNICONWT VRS y NEN Z{ToT-, FOREE. ARH Y

35



2-1503

FH T, COLDOALMITARIZFE - TRIFEAR R L WGEIRBETE LTz, ARD V) 6 & ARZR L B D K D 72
D E ARD D EFIDOIEH HBARZE LEFI LV BN E BRI STV 2 %2 COLO AL DARIZIH
> CHET D, FRICCOLOALTER TARDFEFRIOFEIRIZE R L CHAET 5, ARECOL, COLOALTEIZ R IT 5 %
IKPBEICTRIL SN TWDHEEO ZFOMEBBRICOWT, IWE COZFWNEH &5 &, mA I
HICE B ERBRICZR D (K(1D)-3), T2bb, KB TOERFHIZIIT HC0LOF LG RLIZARD
NI (A &) ONLE L. SEHENTIZ B 1 DARDNLE LK DA EICIRIL SN TV A EE O E &
— BT 5, MEHRSTOFER & IR E TORNEF OFELMEIT, COLD H 0% 18 2 b 76— B W (X 10 x4
FICIR S T2 EREICB T 2RIESLCHEBEDONHICOVWT LR TE, TNLDORERIZ. IKETOEW
FHIZBITHRESGPHEHBICOLAER THL I LERLTND,

ARIZHTRICI o THE T2 2R LI LIEH A7, ARDAIC L DM EARLE COLOMRBIZL DTN
BT AMERSD, EZ T, ARD D FH & LEFIOSFHIERE L 70> TUWHARE COLOD BREED A %
BTN 2T o712, TORER., COLOILTE TARDFEMIZ I 1T D Bk 2 58/ S 2 SHIR O E X, AR
LCOLDOFEHEAE Z TH b Lo Tz, —FH . ZOMHEBAEBRWZARTE TiE, ARECOLDFERE A%<
BIZON THAKDIRIE SN BN IANTIEA D Z L B3 S MTR > T2, ZHiE, COLD AL PRI D FE 7k 58
LIS IZAR & COLD [ /5 28 BIAR L TV 5 —J5 (ARIZIA » THEAET % B AKSBILUIARD 2 L 5§ & BIfR L T
WAHZ LERBLTWVD,

ARHFFEICR T DENTHERIZ, TREA+HSE> TWHRETIE, EBORKRBEHZIRENRKROLZ 5
REZEZDINREFOILEZTRBL TV D, EEIC, RAFFE THWZCOLO KER /2 1T HIE R R O 22 i
FIZFEEL TV D, RO RWNOMHTIIHIZEOZRL TE TORERINKZR L, TROBRIZEH LT
TN TEl, AMFZEOKRIT., KRICKH LTTFREET TR ERBOHBIZHLERT A LN EME
BERLTWD, REERZIY £ & TEBRGEICHEM L7 (Tsuji et al., submitted)
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23>5— : 350 KEBAL(ARBDFHI)
il : COLTPUMSOAB RS

X (1)-3 72:AR®D Y HH L ARZe LEFIOBEAKDZE(H T —) & ARD Y RN IT 5 Al K B i 2 (AR
mm) & 350 KZE{EAL AL (AR, 107 m? s7! K kg ) @R Yy b, KR THEN S HEIRIZEKED

ZENISKA B 7R fEIk A R T, EHXCOLO LD DFRHEERE 27T, A : 201458 H DR BIZBIT 5 K
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RERFDOREAK (LA AR —AT7—, mm h™t), AIEKERZERIR, mm), 350 K ZEALHE &AL (R — & D
HZ7—, 10 m? st Kkg), ROKFERZr—VFEDOKERCIZRD L IICHESN TS, KHF
DEMIIEGONBEE ROF 27200 HME LTRLTWS,

(c) B AL DOMRIREAK - MR A N b OBFEKREME - BELH OEW

BV ERBLIAEE (TR B K L —ZIC X2 BFEMOBN L AEBRZHNWT, FixDF—ATiE
FRImEE K & BB A E DR E S B DZEAK AT AL L8NS 2 L & LT~ (Hamada et
al., 2015, Nature Commun)?, Z O FETHIH SN 7= HZFH AR OMIGEREK & BESHRIC OV T, &
BT REREBMATT — 2 (JRABS) ZFIH L, TNENO KBRS ORMER T, MWumkEka <>
M, HIRBEEKTREEDN0. 2 mm/hEL EOOE BN TH B FEKRA R b N D g K HIEER B KSR EE S 2811
DEAO. 1% TH DB D EEE LT, MWUITA X2 ML, AL 2 FHNORK KR40 dBZT o —TEE &
DEBAIO B0 1%CH Db D EER LI, WTnb, MG (%127, 5B ~ ARk 142. 5L,
JeiE308 ~Jbi37. 5) Z2. 5N FICRK ) o =&K& FHEIKCER Lz, FHIBIIMImEREARA <2 b
74, WRIEXHRA X2 FAN193TH B,

T, MK - MBI A N2 N OBFEKEFEICA DN D ENER AT, BEEFEAKA N2 FORBEAK L
— X EIRE DE T 0 7 7 A I B THEA R FOFRICERTEVWZa—THSEEEZRLTEY .,
BMREESETTHLL— A RIFABENTHICHEARLTWIORBEBTH-7-, Zh b DORMIT. Wik
BWROEKIZIE, Wbwd TBEPWHOBKT o 2] BIEFICHRMIES ZEREETHDL &
R LTV A,

Bk AT LD - BRMEEKERLL - EEHER EORAKRBFEIC OV TOHRE (K(1)-4) 226,
(73] O RO NI 78 15 3 i SNV Y i Nl = €3 A S ATRY N NG R g VN 73711 F (O RNV N = S =K' 7
L7eBEKY AT AIHIERENTNWDEZ ERGhoTz, WMIREEAKA X2 hORK40 dBZx 2 —THE E X
I EA N bOZFR LD BAEBIEWD, BAEEEOEWNZIZNVIEEHB IR o7, HREH
FEVIRRSG RHR A N b TREAMICE <. BimEKA X2 MIFREREDBRI SN o1,
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PERER AL, (o) Ik KR40dBZ— = —TH&E ., (d) e K
el na . : . D BOKTERE, () EEHEZ L, FOMmAH1, 30U

R o
i= 1 X ' AL, FRATIE OFERED T IRAE, ONT O IEA310, 90
G w — -
——— T ———rrr—— e B (. 5 B NP A /—\
05 0!: E;? 01: 0T4 r:s 91.& RNt IANE, BABFHEERL TN D,
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FRE IR« ARSI A R b DA RS N R BEIK TR EE OB S AT E N H VD | FBREG
A XY D OERKBEKBE L, 30-50 mm/hf}iE % s & LT15-100 mm/hDOFEFHIZ /5 L TWDH—F T, &
UK A N2 N DR RBEKBRE L5 E23100 mm/hEL ETH 7=, B ARIBOBER R FEAKIZK L TEM - i
K EFEERT OBRMELE LT, LIZUIEREKRE (&) 50mm/h, £ 7 IXBBEHEE ST D5, 99/3—
A NERERHERS, LALARBRL, Zhbo@fllaEEs An-gaixzunang, Mk
Bk « JHA X POBEREENTLEY, BOREZLEDL LEEBAT o A0BEWRR AL 2o
TLES,

MR K« RS SHIE A N> MMTBE o 2 KRBIEREE IS 23~ 7o, MiskEK « MRimxtin 1~ M FAEL
L EOREHONE T O T 7 A VKRBV RS RH Sz, MBEEREK A N2 MEARITIE, B4
BALEB LORIRITVWTRL b RA TR CARZ., FETEREZTH Y, [MEMHEICK L THIBIZZE TS
HZEERLTND, Vol ) THIERXEA N2 MEAERIZIZIZ N EHOREIZR->TEY, KRITIHE
FICARETH D, KEKJI TR 77 ANIEBRT D & MIHREAKRA N2 NIEAERFIZ I35 R 28 1 < 1R iE
L THY ., FIiT800hPak V LJED H M ItE CTHE TH 5, Mt N MIEARHIT I B I
E2BICbl> THBILL TV,

FRIREK A N N ORAERESGIC R b L7 B B E O REIL, 1 X2 bRAMSA T/ ETE 72
HDOTIERL JRBICIER 272 b D TH 5, K (1) -5ix, MK A N> MFAERIZEIT S, 800~100 hPa
THAE LI AEIEBLOKEKRER T Z7 v 7 ADREGHRKTH %, WikEKA N2 b T, HEFE
NS BARER EZZ I EIROERAENHAR TS D, WolEH, WiExHiA <> hOREHITIZZ O
LD AKEREDOBNERZITZR b2, FE (H%E~800hPa) ITH, KAEKEDERENALLND
D3, MEGREAKA Ny M RAEMAMEICRON TS, B EEOKARERZIL., BiGME KRS AERTIES
AR BREDS~TE, TOFEM TIETEU L2 5D TRY , KA RTNIZ XL D B B EE O KERK
EDRBEGIEKA N FORAEICEERBEEZRIZLTVWDHZEE2REBLTWD,

BEEDOBEDLY 2T, BHEKA RN FOBLZ2SBNBROEZENEEEZZITTNDINSIED
T, BEOEENEELE ST IZBIERA N2 MIb T Tholz, 272 L, MBIk - MR A
N bOWTFRG, FEREUENERE L BB 2D 28> TWDH Z LRI NT,

IR E O F R ELG I b IR IE WA LT D, 200 WPaD VA RT Iy VEERZEZLZ R D
&L MRIEREAKA N MEIFEAEOIE (FF) A (B) OSEREEZRL TV, TSRS 2KFER
W, BN ORBRKHEZBE L TS DDIZHEDR WG Lo T 5, SHHRIIZ, BEEXHA N
F DFABITADEERZEO R OAEIZSH - T2,

UEORREAF O TIFE L (Hamada and Takayabu, 2018, J. Climate) .
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(a) R—extreme <q'>, <(qu)> (100-800hPa) (b) H—extreme <q'>, <(qu)'> (100-800hPa)
N 45N
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(c) R—extreme <q'>, <{qu)'> (800hPa—sfc) (d) H—extreme <q'>, <(qu)'> (800hPa—sfc)
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X (1)-5 MK « B A N FARAELZLE O, HEBRE LEZKEZEBICZEOKET T v
7 ADG3 A, (a), (c) BBIEREAK A X2 FOFERT, (b), (d) it N> hOfER, B (a), (b)
13100 hPa’>5800 hPaE Td H HXKE OFEAEME T, TEB (b), (d)IFZHFKA 5800 hPak TO FEBOFER
i, ETRBEM»LDORZEL L ORLTEY, AIIkZEKERZE (BAim) . X7 VIR EKRER Y
7 w7 A (Hfikg/m/s) . BAIXRZEMEBIBSDEEAKE THHAMICAE CTCHIHAZRLTND, Bg
IARWFIE CTHRSG K - RS A N> b & EF L7 5k,

(d) #FE DB AREORERFEM & KA OBRORAE

nede, HERRTAR OIEFE 2 PRIV BERICKT T A M MARLE D BEEMEITZ S OMEICLV / RINTE
7= (Kato et al. 2003) ¥, —J5. Kodama (1993)% (%, MERNATRERICIZHAR = v FOFEL EE
FLIEMLTWS, o, BT ELBOBRICOVWTIE, BT VT ORBKICEEREE 2EH-Z &N
BRI DORFFETH LT/ > T& 7 (Horinouchi 2014) 7, £ Z T, AHFETIE, HEAH vy PBI W
TRxtiARZEE (1000 hPak 700 hPadD RSB D ETER) ICEH L, 2002-20144FEMRH (6-74)
(BT D B AT ORBERBEENKRBRBERRERICL > TN IREL DN ERE LT,

F. EHMICIE, BAE Yy bOBENCTFEET DEVKERIGICHRIG LT, fRATRERE I
= v FOFEKS00knE: FICHALE, £2. TEMBALEEIZBRNGEOEIZERE N7z,

Wiz, BREEHBRTEBKA R RE; OB OB ORMEEMIT LR, VA7
—/VRED IR &L, HRMEMRIRE, mEOBRS, BIRWNEHSZFHICKES BT HZ ERRANWE
iz, EIRFTELES0%ARI M OREIL, BN E L OB & I EmRE SR L, B TRE S 08 £ 2 552 FF
S>TEBY, BV TARAZ R EOMBIL L2477 EEXONT, — . BIRTNELL280%% 8 %2 5RE
X, BEREEKEOSBIRNELOEIN & HICHENBENTE 252/ L, BEHERKIEICHE 21477
tEz bz,

INHDAY A —ARELHBRY =y b EOBRREMIT L7oHER, AARMEOHEE Y = v Dl
FY LT, Vv OB T2RMBERICHED EFHAEEY, PEAIVEBLLIND Z ERENT,
ML Z A 7THIZ, ZOoFBOBEILEMIGLT, Y=y FOBETHEMLE (K0)-6) , —J, miE/h
A TORITIOL D RBEBRBR LGNS, BN OBESHOMMIITIZTY =y FORIIZMHES HED
BEEPEETHL I ERREINTZ, 2B IRHIERKIEZY A 7ORG Y = v bOsg{b & LITHE L7z 23,
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ZDAH=ARLZOWVWTIE, HERLEOBRILREDOBALED TILIIRMNTILERD S,

SHlz, ERD2H2 A T DAY AT —LREOMICEED/NS 2 Z A TORELED T, HEAK = v b
BLXOTBIIHALEE ORI R T&E 2 0E0ICHT-, TOME, BN A 7ORIX.
TR HAZEE~OBWMETEMEEZ R L, REEEDEFICHWVE TITEVRE LTEL TV, —
F. ML F A TOMIE, Yy bADERFEMERRL . Vv MRRWIGE IR L E E O K
WHTHAEL TV, BEERKEY A 7OMiE, Y=y MRERSHMALEEMEWETAE L T,

U EDORERNG, HRHIOBRRAEICHT 2HEAE Y 2y FB L O TREARALEEOKEEFNH L2
W ofe, DFED, HEE Yz v MNIZOM T EREZES L CHEZEEE L, EESROMEBIIC
WA RS ERMET D, Fo, BHERKEICHEIRNL Y2y FORS EBERT L, FTEIIRALEEIX
ERE O/ S 7t & BE ST S, MR OBRMGICEh< &R, FEFITRO TR IR L E O % TIrEiik
fEEFITROIHEEZE LS E 5,

L ki, MR ORI & KERERES & OWBBERICEL THLWIRAZ 52X 28 ETH S

(Yokoyama et al. 2017, J. Climate) .
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TREMMALEE (K hPal) . 2002-20144F6-7H OTRMME 2 L — & 38 L OV JRABS 155 .

(e)IRBBILITHE S5 BN OHEE

EED3Z A FOREZ., BRNBESCKHTORS DFELR EOBANLZNTNRE B DL
D, KRIZ, ML L2 A4 F1F, o2& A4 FIZHAATIEFICHOTZHES (HO)-7) .

FIT, INHD3IFX A T DOREIZKR LT, Yokoyama et al. (2017) TELINI-MAZRE 2. K&K
BRIZHE S N1 A3 (500 hPadd KIEBSR BT ; »500) L¥EMEI/KIE L ZIEELE T HOAMNEOSRT —7
WEAERL L, CMIPSRUEE 7 /W1 & 2 KRG DL T 6 AAOHE (5-TH) OEMFIEDRRE
{bZEHEE LT, 7eds, MEREAKIRIX TRYMALEE & HE#ZICEFRT 5, K1) -8ITEREINsRT—7
NERT, WThOZA 7S EFBIZEBWTHRAZWAIFIEEL TWDH 3, mfE/NE A 7 OMIT LK)
FOTRERETH Ao, BHENZ A ZFIEEmWilEAKER TEZWMERDAH 2 0k L, Mk s 1 7
PRV R KR CHOFE L EAROEEL LB 2T W, BREHEERKEY A 71X 3 6I1IE N
HWH/KEE TR N, 2D O IIYokoyama et al. (2017) EEAKTH Y . T D2 oD KB D
BECEENVICERFEER TN, S, TOZRT—TNAVERWT, T—7MERICER S
72 JRAS553 K OOISSTV2IZ £ B KBIBESE N H K Z A TOMRE HHEE Lz, TOME, BHEINZRITHE
HEFFEORNSAERL, SRT—T NV ERHWERFEOFEIENRENT,
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X (1)-7 120° E-180° | 20° -50° NCHH <
7o 2 A 7 ORED B RIENIRE OBE S, B
B EBENE AT B IRRRKES A T R
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X (1)-8 &KZA7OREOHBNE (mmh'pixel) T H5BBT—7 )L, WHHEAE (C) & »500 (Pa
st AN ERM) EEEELTVWS, BRIMENRIMESN TS Z L &ERT, 2014-20174-5-7TH OGPM
BEBER L — 47— %8 X O JRASSHMHNT T — % . OISSTv2iE i KIET — & & .,

T, ZOFEE24EOCMIPSRMEET VIZHEAH L, CMIPSE T VO RG> 6 B I N TZ34 A
T OREOH D REER T, M), TP TN LEREOTER I Ok 0 KM & 5
REETRT, 2B, ML A 7OMIE. BARMETEKITHMERTHY , ZOEEBIRITHELY
FFECTEND ETFHEINTZ, FFIC, BETHEBREY A 7 OBV 2 WEALH RS, BAR
WANZEBWT R DZ A TOBEEREMA RS N, ZOEMTIONL EOETFT AL TTRIS N TV,
—JF., HRE/NZ A T OMIE, BAE L FEOSHA TREMITIHMT 2 2 E R FRlE, BARRERHOKFE
I CRE ez L (K(1)-10) , RHFEKESY A4 7OMIE AR ETOEKBRBORREN
7= (= (1)-11) ,
blo@E Y, KE A TDOREIL, ENENRES BRDIFEMELF TS, Thwz, FHIBRICBIT S
AL TORBEOEIT., FREOHMIBLTORDOEY FNRRKRELELEDLAILEEZEKRLTWS, T,
WAt Z A ST D25 4 FITHRTIHEFITBOREEZATEY | Rk, Mk & 1 7 8IN7 5 #illk T
SR T 2R RBMER S DT DEEDBLETH D, L EORERREO R RE(ITE T 2RI,
EERFRE~OBRRBwmX e LTHEHT TH 5,
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(c)fF3kZE1E
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ﬂﬁﬁﬁﬁ (OBREL

20N s
120E 130F 140F 150E 160E 170E 180 35N L

b TR SIE

30 Q5N ‘ a2

20N '
" 120E 130 140FE 150E 160E 170E 180

20§ ! ; y
120E 130E 140E 150E 160E 170F 180

X (1)-11 CMIPSET /LD RHBEE NS FHEEINT-VE 6-TH) OREIERKEZ A 7REOBTNE (&;
mm h! pixel) o, 24T NADT Y TEY), (a) BESHE (Historical EBR ; 1980-20054F) . (b) fF
J&x = (RCP8. 55EHR ; 2075-21004F) | () fF3KZ b, (c) DESAIFINLL EDET )V TEALDOH BN —EK
ERAY I

(f) KFEMEEFERERNEZRT U7 « KET ¥ 7 ORBEKOKEIEIRFENT IR

FIEREIZ I, ERTEBERRALZEMIC Ko TRWADE Z o = HRTIELFICILET 522 < IXHEBIC
%mf\m%ﬁﬁ@mﬁ%ﬁ&Wmmﬁﬁ@w%ﬁotoé%’ﬂﬁ%ﬁ%kﬁ#%?whww
(Yoshimura et al., 2008) YZ AWy Ial— 3 . KERRFEMAELROLEHORKE S L
4iyﬁﬁ%§i<ﬁﬁénfw5:k%%bko&Eg_ NIE 35S SV SNV LN AY /N
EFOLOIBRERTEHISTZONEREZIEDDHZD, YIalb—a VERORKEESZHVWIELNZ Y
=7 N —TBI NN V=2 MU — ETOKRKNSIFHT 21TV, 2 ORFO KRR R L D F 2 &)
%, BAKEZL D LI KARSHEPNBRMICRZET 2ETICENLSLVDOBKELELLTEENEWNS
ARV NAT—NVTOBRKEDRICLDFEGRRENE NI Z 2R L, REEEICZE, ZhETo
WFFER R 2SI E & Tz (BFA - FAE, 2017) 132, EHIRICHE > TUNE L7 Z A 645 T o H HEALRE
mﬁﬂ@muwm_owf% E$T® M E AR, IsoGSMIZk B v 22—y art bhIV=7 1Y
— T E AT o T, TORRE, BRNFTORMAEKIZZEOE CORNE L MIKO R A EHEERH, 2
@ﬂﬁ@%ﬁﬂﬂ@%i%@%@hmg(Mmﬁﬁ%)t?f&<kﬁm&ﬁm&ﬁ_;of%%@é
NTWBZ ERRBENTE, ZORBRLH/LITHERKLE (Wei et al., 2018) , £/, AV FEVA—
v ETEALKEEE A= L OB OBITH Tk, BRI S 72 Bk BRI b o 22 [ i) 7e 221 3K R KR TR
DEWICE>TERINTNDZ ERbhroTc, TNHOFRERIT, BB OBKERMMAELZRET S
ECcotk et A0 BEBEMELZEM L, HIKA2 KET ORI I T B b HUE R AR S & 0 i HRI )
FE525b0EEZTNS,
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NHOBRMIENRTESREEZED, i ERNR 2@ LEE - BKEZHEMNISEDL—FH., HRSHE -
THEAT S L W I, 280 BRKmIC & 0 iRE/L U7 dbEl 0B G K B Tl BJRIGR o5k & &
B BAKREENAEZ2EmERHLE, £/, 29 LEERIORK~DOEE 2 RKBEMHTT — 4 T
KHRTHIET —F FULRFICRE S REEO KRS % 52 2 LEMEZPIR Lz, S HI2, @O REE D KIES
%G5 2 T2AGCMT o 7V FERR & NI LTe KR & 5 2 e 7 o o 7 )V EERR & O g
b, BXUENERE L TREIFRBICH 76T ERESE ERSMICARERFE L5252 bREN
Too 11) BRI IR T O LA FRIZREAKIC X 2 IEWBINE NI T 2 A B RFTICITEET 50D, K
RIESLIC X 2 BCHEB B ST L0 NFENICHE SN D EFRASCRLTH NN L H K0 JAHEAIZS
L., E-BAERCEMZRELAAET I EAEENICHAL NI N, 1) ABEROZT 0y
N ZBICEDAFET VT KENOOFHEAN BB 2R EELIER, BRABNOKBALEMEHRKIZLS
B LA EB OB THAMERSEY ., BE R BN TFETCONERFEE LRI ZILTTEE
DERBFEESLST VN RBRBEEITHENT 5 2 ERH LN o7, iv) U & g iz VWt EiIgA
CEHRZERO2EFNZOWT, B2 ¥ HE KRS % 5 2 2B KRET VERMCHRAKEEZ L
fER. MEAKEDSWVIESIZERANER D Z LRI N, TS KD . KRR EE AMEV i K
W7 —% ., RERIPIC AN BB i el e SN TV HMHEKIRT — % Z AW TR, AR ZE/ G
T AAHEME N RIR X7~ (Masunaga et al. 2016, J. Climate) .

(h) BV K FEHEOREAEBMRERT U7 OBKIZKIZTEREE

PG — U NEBEEBEKE - [, BRIEE), BAOa AN#EE, FERIOWREREET T K
b1 bTEEREE ROPJNRZ - 2RNAT 2 RRMBEREGEHET— R T4 FE-HRXEFEX ¢
T H—(IPOC) E— K] 2[EE LT, ZTDOF— R&EN LIZENSODERIEIEFE N, 4 Htiic A>Tk
EED, 200~30FHETHBFLEVE L CELEELRALL, COFXRPBEBREHTHH I LEREBL
Too EBIT PJRE — 2 LML RABREE 2 [FE L, 2SR EH OENSOD T THIE X hed <,
SHFUTA VPN — RO TEZIE R PEB TR OEB L TV I L2 RA L, ki ZMH

b UEBREEICHEER Lz (Xie et al. 2016, Adv. Atmos. Sci.)
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T
(1) Bl A TR RS & 81 J 5 HUBRIRE (L 0 Ik i S

— IR—2ZA—H— =8

o3
WEI20F 10l X 2 BERO 2R FEHKIR LA 2 X— 2 X
—A—FERIZIVEEETHIL X ()-13), BARHE IS
X HRIRISE & BREIROBE K FLHEEEOZEL OO
IR R O BN EZ PRI Lz, Bl 21T, 205 KEEEEN
BEEHRIR EHEZNET 5 & &, BHARMITIZFEEHRIR B e
AVMEMEMIZH B, 7277 L Z OB K EEEE O REREE »(_1)—13#@‘%@@%@@5/%%%%%
BB, SRR TRE TR S S5 LN s o LD BRICE DREER
M LT, £/, BVEREFEEZEH N RKEHKIRICE 2 TE
TRBEFML, ChEBRHT—215EFI ZETABRREORKTEHRIELE EREILT 58 ik
Zin LTz, 610, HREFHETHATE 2 2R AN F—INZOBEKERZD TEX | BlHISNT
ERMWEERRZ M ZRAMICHA L, MA T, SHLEADICE Z - L #HEREE(LOEHIC OV To v
Ea—fml, RKOBEZEORKEFETFEHEZEHICET 2EENR L E 2 —mXOREICHEIRL T, K
Bk &3, Nature GeosciencelZ BUWTHI L7z (Kosaka and Xie, 2016, Nature Geoscience) .

(j) B L PREDEEAKEN L LT RIAEE OBTEN T HI 7 fEME

B OKBEE DS OERBEELWUERKE Z DN TELAFILREKFEE EOEREMEERRTZ ORI,
HHE KRBT O KIRE N L OFENBHETE RN R AN SN, THLEZHMEOT Y 2 —
¥ ARKUEDEBETA L 5 FERAL K FE T OJEIG F) w7223 i D e o A B — 28 B AT~ & e
BB, AbPE K EEEAKRR TR Z ALY 7 P &R 52 L TRAOHUBEMNES - RKEFH 2 BATICE
LSEDZENAVWEINTL, SHIT, 29 LERKUSENDBIE~D T 4 — Ry 7 OF[EEME &R
STz, Fio. F—ORFRGI O T THWHFENE S FIT X o TERBIG T O R R 2 OE 2 P HHED
RIS TRRDZEEREA L, i) PRERKIINET IEHNRE WD, KEFERFAIZEA
WTHLOHEBELHEDL OO RRULE-WIERER 7 4 — Xy 7 28 U TURZDORRIEIC R TH 25
BRBNDAEEENRE SN, o, BARMEOBRKEBICK T 2EBEN TR ATREMIC O W T, M
W b I KIELEBDN D DOERBEEDEENREVDICH L, BEGEHREOCAATE « THR—Y 7T
R PHEEE AKIRIC LD FERRKREVI EBHALNT /o7, B FRBOREEEHICO>WNT
& [FAR 2R A SRR S iz,

k) XFERT T REEBDORA =X A

AFFERFEE (W) NY—CORERZEZEOMBEAREE & L HICHEEICHE HEMEZRDH, KE
EHHEP O OF B RV — 2 NROICES L, BFEHRFLEIZLEHLNICLE, 72, %
OREED 1 2L LTAH—RA N T Y TERET L A= B8N D OEREEO A GEMORBNE ST,
E AT, AT AT PR B VPR AR O AR E DS PE R e R & — o 0 HBUEE % 90 & 45 2 "Rtk 7R
e H b,

(1) BB OWKEEB N —F T « KT UVTHICH T b T KRIBERES)

At DMK EB I > THERE2—F U7 K RIThiE S b RKIERTZAEL ., Z OO |
S[URZBIGIC THURIRE) ] ISRV TEBT AEH Y- ThorZ xR L, £/, EXT Vv
TNVERNG, ZOEBIRTUICHNET IBREHTH Y, HKEHICE > TEOMPED HBLFERNZE
WMezF, 2= 7 - KT V7HO THARBKIEEICEEL TWD Z R AN IS, REITHR
L LTHELE (Ogawa et al. 2016, J. Climate) .

(m) #EBE O K IR 7347 23 0 ik - AR B A R B IS RT3 & &
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HR R B B RV D ZK IR RITAR 23 AR Jg BBl A i) & B ER R E R S L RO BRI R -T2 R
T 5720, AGCMZE AW CTHEMZRKIBRTMRE 5 2 - KB EKIRATRZRE LEERE 21TV, £
NENOERIZE T G EE O A A c L5 PR E AR b Ly F2 &tk L=, B
EH 22 KR AT % 5 2 7 AGCMZEBR Tl FIREREE DAY AT X 2 M EEO B R b Lo RAE
B &GRS NS KRR A BRE L EBRCIIBHENRERSEILIFR IR ro T, £,
Hp R RS B R ER OB PERIAR S O TR E & Bl R AV T CMIP3/5E 7 /L Tl B EE BTRR OO K6 2 1 B oo fdal 1o
PR b LY FOBRKBFEET A E L Uiz, —J7, WEATBRTBIWE T L CTIEm#H O AT
MG ENHIBA L7z, iR a2 —WERRGEICF E L7z (Ogawa et al. 2015, Geophys. Res. Lett.) .

5. AMRICLVBOLNTZRE

(1) BEHESR

) BAR-RT7OTHOETZROREEA =X LZBWT, BHER S5 KREE TE QKRS M
FEOMBEUMNMZ, KRR EBORBESORBOEEMEZHERM LA ZIRFHERLIREI W, KEERO
FHHNZOWTZDAN=ALDOEBEN L EENRMITE 7 VEEFER TR L (Hirota et al. 2016,
MWR) , SHIZZDRAA=ALOEEMZHEFHHLHEICLI > T—HRILLZRICOBFHERELH D
(Tsuji and Takayabu, s C#fa )

2) BHRERO LD ITHRIHICHEONVEEZ DO THEN, [FY FFEWN] EHRINDLORFTE -EE2MHEOIW
LWERDOIERE TIER, BRIV LERRKJATHKET LI L, S HIZHBRIREORBEERKELZD
MANDEREE CTE N ERPALNI2 722 IR B RN K E W (Hamada and Takayabu
2018, J. Climate) .

3) BIEIZL DWONMEBINT —F ORMEFHNT LY HEIETHE O B A O WP BE ORI 2 7 A T D A
TAIREENDZEER LT, SHICKEIATPOLORMAE~DHFGEZ TREZEE L EBOEERICH
T KB BEESEEICEENIZERD T -2 L IR EREN K E VW (Yokoyama et al. 2017,
J.Climate) , & HIZETEMITIZ L 2K ZT LOFFMMEE L OREKRE AW TREE T VI & 2 KK
BORKTRZMAGDE, FIAIXEPERZME D MBI LR R oMk T x 507 EBEKO
BEMEIZ DWW T O BRI 72 AL TFRIN ATREIC e o T2 DRI TH Y . BHEAEZRN KE VW (Yokoyama et
al. &FWEMRT)

4) BB ORK~DHBEOF LT ALz 8 CTREBR T —F 2RV AAVIEBEBRTT — 212801 T
b TRV O R AR O RBUI & MR B E OME KRS 2 MV 2 LB 2 A IR T EERMRT
b2, ThaBE RBERRHIER & M U C2oknfif g E O HEH KRS 2 5 2 T B ERKKEHTT —#
ZERT (JRA-GBEFEIT~DBMT 1 &7 b)) T, WHAOKXET KRBT — ZERICbIEN SN D
Tllhol, o WBEABAFICEL D BFBRASO TRIFEESHIRS WD HFERORE L, L KRR
FRRT TN TFRDSLERZEEEHRL, TORREZLERRL LI, THREORKIEERGZBIZ
BT 2 RITZ < FET 205, RREBD MG LIMBERBRED N b2 b T RAEH & £ h) b DErE
~DOBEBOEE 2 PRI AR ER T, LR FREDOIVERBLEBICEHDLV/LIEERD T
A= Ry ZERBISHTZRRREEZ/DL DO TH D, KK RIS B iRk S D K
RITHE D BRI & BRI O T RERICEEAT T D 2 il T O ESEERNFET 52 2 L BHD TRS
nie Z &id, BEMESEKEICHE S IFREER 2 FITRB L TRIRATRICH > TBRE NS A h—A b
7 v 7o TIROVHEBBRSTER S LD &0 5 AR O Z TIEUKIERTHR - A h—A4 87 v 70
RENBER DG BHERTE W L 2B RRTHEH MR TH Y . FIL LokiEn iz 5 27
ERTITEZEBRIBEINT. TORETHRENLRE LEIS D GPBRINRP -T2 EHED,

46



2-1503

HCEERRENMEONZ, &6, ALBERT7 oY Vv ELZBICEDATREEDE 2>\ B o f 8
TTFEEOERBEESLT VS ENEZFICHMT 2EAE2ERA L L, PFREBRARRICEZXS
WEBOFHOL2MEE RH LZEBERRRETHY . ALKEEMFO A X Bk T REOMMA RS
NWARREERFHW, B, JUNBEHF S B ARMICK T 2 E/KIBIZOWTIEFEAEEORLE 2B U T
Mo T OEDERICH L TEELRIFL TSI ENFREN, LV EEAZENTROZDICITEX
O IERERBEAKIBRT — 2 BMNETHDL I ENREBIND,

5) IPOCE— RIXENSOIZ L 2 H LW KFHE - HT UT ~ORBEFBIIH LIEREINLTW2oD A h =
ALEHE L, BT PTICBIT2EFOREKBICKT HFH TR AREEOAHEAZHONC L, 4
I E e 5] FHSCwEk (B2 1%, Web of SciencelZ X A)IC&EH X v7/-fh. Advances in Atmospheric
SciencesiEM20184FEsteemed Review Paper PrizeZ 1S L 7=,

6) IREXRLAEEIMNIC X 25 Ffedy 72 REREEH KR EFICEE T 5 4R O KUR N80 12 BV K7

EIROBREHPE RELS FETHILEHLNICL, BlRISNZHERIE L 2O - FEiIESCS

R x A X —INXETFEESHATIMEET AV ZERR L, 2090 T2010ERATF DX

IRITELH TITR0. 9°CE WA, Z T B R B REE T F A AR ICHER L A% B RIER O —H %

MELEERTHD, ABEROKIR EFITMN1.2°CE OHETE 2/~ L, By KEHEZE B 2N EALARICHERS 3

IVEIERE FRE RN AMICEDAGREEEZ R L, ZOE O —E8IENature Geoscienceis T & L CTHIRR L.
FTAEORGFHREL B OREZENI TITo 7=,

7)o AR B - b K PRI O R R KR BR B LBV OV A IR B D O3E R B NE A B 8
BT 2 kPO EMINTEZ, LoL, KLY bESMEEOKIERT — ¥ % 5 2 72 AGCMEBRR D #%
R, BARBEIEEZE D, PEBEROBKSCRIR, TEERZE)OEER T HI AT EEME 230 K OHF3E TlLitd
DI SN TV ERMORRT HAERRZLOTH D,

8) AFBW R WHE/NY — L OHEFFIZ L > TH TV RE L IR WIBFEORIRZNEETH D . FFK,
WELIVHLREARBEFDVRKEETFRHESA TS Z 0D, AREESREZ—VITEILFTET L A —
VEBNFIT A ENRBEND, EHIC, A—A TV TEFET VAR ERREN SO
HERBR ORI, AFET A —VEHOBEN TR AREMEOFMEICE s TEETH S.

9) ZEIEHHIEHND KKORELIHTIT AN EHAELS LA CLINTLBORENTFET HZ
BRI TE R, Zh 2R3 BEOHKESNL—F 2T « T UVTHOKRKEER - JIEEE)
WCRIETEEBOARAE CHD I L. 7 L CACCMERIZC L ABEBICIZERL VENIEEDOT o H T AR
VBRI EDNFREN, ERT U TATFRERICES SRS M T 7 1 —F WNEAERGE D - 72 3
WEFREEBRVBLIZEEEHRLEAEERKETH S,

10) RMEE T /MW THEN 2 PHREE O KIRATHRAE OBIHA, RADOREEH S L2 DORNESOF
BB L ORERE(ETFRICE >~ THEHERFEZTRR LERRICOWTRRERRZ LR LT,

(2) REBR~DER

<FTEMBEIWCIER LTz iR >
[BTEMHMATHEEZ B S TIX, RFROMEO—H & L THREKZILmB LH R ¥ —
ERBITR B ZERT MM [EERR L 72 JRA-55CHSIZ B Tl LR SRE - Bk A I B 7R DS RO B
NleZ L &2BE 2, [EBEERITERT 2K[8T R RKEFITIRA-BUCIE W T, 20EF g s |k
2BV T H JRA-55CHS & [A] U < 5 BAURANC B 5 < m g L v i AR 7 — Z MGDSST % % D5 FL 412 H
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Wb T EtERE LT,

<ﬁﬁ#ﬁﬁ#6 ENRRIAEN D RE>
IRIECRFICI T DR E O B ARSI OBRAEEE(LEHE Lz, FiC, ERPENE S BIRBEAKE
D X5 AR Lo WIE. BRI RS o UM T TE Vs, BAYERI, B - Bk T
B 7e v, FERIZHE ORI L7223 B ARWERICRE R - Bk CH¥m+ 2 aigetEndH v, 2
SOHIICBITAETERN A ENMLETH D, ZOBBITIFROEFAIEDORICEERT RETHD
LI, IPCC D AR6 ~EHET 5 Z &N TE B,
KRR EEOBRES L BAKOME N RBEFRER L, ZOMEIE, KEEZ BTN AREMEZH
Wid552T, ERPLERBINTVAOIRGK FEORWIZ T T, KK EBORRICHLERT
RETHDHILERLTND, ZOHRIT, 4%, [ETRECBWVWTENKEONKIBILOTZD
WIEHEND Z i TE 5,
KRR KK OREN S, EFERETFV FEROELLDO XA TREELLT VRN EH DR
EFmARDZ ENAREE R, KB VRA Y N THADTEOOEERIERE D, BHEERO
FEAMIZBET DR AR L LT, IPCC ARG ICEMBRT A Z ENRIAEND,
REBEERICILIEH SN D RERKKEMBT T — ¥ ERIC BT 5 m g w AKR T — & O EEM
%, WMOD Z55[E] B AT [E BE = #°CLIVARD RS IRIC B 2 EBR S IC B 1T SRl T a o, 2
DOIMRIE, SHROMR OB T —ZERICBWTIEREND ZERRIAEND,
MEEERORENS, —FATHTF T2V ETF L2 WiRBE L3 —BAROROBED FiZED D D0
~J%Wﬁbﬁﬁékxwﬁﬁﬁﬁgﬁ%%%mmﬁt\ﬁ&ﬁm@ﬁ%ﬁ%@%&&Lkoik\
HRKZRKEEREFTOZ b T oAb —IClRAERE L CHET S LT, REOF— L
R=VTHRHAL., —K~DEROMEIE LTHEBKL TV 5,
(#v7m— RURL  http://cesr. aori. u—tokyo. ac. jp/ takayabu/pamphlet. html)

6. EFRILFRFFRE DR
(1) Global Precipitation Measurement Mission

Global Precipitation Measurement (GPM) FHTE[IZNASA & JAXAIZ L 5 HEIC X 5 2BRERAKELHIGHE
(GPMEREDEH T I v ¥ 3 (32014, 4-2018. 5, FEBRIITME L TW5D) TH D, HEBHRIOE
A, 707 NEKRTALITY XADWRE, TaXr MR, EREAZEICHOWNTIE, BHXOR%E16
v (%}Eﬁéﬂ) 7fﬁ%EE@AZSJ01nt PMM Science Team (JPST): PMMiZPrecipitation Measurement Mission
TOEMm - ARBOEREEIND, JPSTO AAHBRZEZEORX (T V=2 P A T 4 AN 2B
ﬁ(ﬁak%kﬂﬁﬁﬁn%)# DTV, XERA D 2 —R—DTa vy b A T 4
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A MiX Dr.Gail Skofronik-Jackson(NASA Goddard Space Flight Center (GSFC)) T v . L[ THy
B8R ey NEEY HTEEEWH ORI > TW5D,

AHEEBEFZRRBEICBW TR, 22 TCARSNWEEFTOHEBRA 7o X7 FE2 < VTN 508,
TOXHICHEEBR T Xy b HTEEH ORI E T2, FEBR ORMEAFME L - B
TORMTZITH ZENATREL o T 5,

(2) Satellite Based Latent Heating Project

AR FE [EDr. Wei-Kuo Tao CKENASA/GSFC) & v > Z —3— Kk & LT, &%t (Prof. Yukari Takayabu,
WRKFERKMBENIERT) DHEAUMORKRZHED D, BEERNBRIGE (TRM) R L OEERER
BREE (GPM) BEICI2HEBRBER v & 7 &FIH L72BKICH 9 REIEEINENZ 3k T THE
E LNASA & JAXADAEHET m & 7 b & L CTHRICRIET 270V =7 b TH D, BRERETNBIMILIC
7o) A LEFFE L. HAIISpectral Latent Heating (SLH) 7w & 2 k. K[E(XConvective and

Stratiform Heating (CSH) 7'wa &7 M &AL TR L TW5DH, KRRIBBMBIIEKEEEZRBLT 5
LI, JRBEICBTHBAKICELDZ AL —UXO—EH S EELAYHETHY . [EMFEIZEW
TEEREEZRET,

(3) Belmont Forum and JPI-Climate CRA (Collaborative Research Action) Climate Predictability
and Inter—Regional Linkage: The potential of seasonal-to-decadal —scale inter-regional
linkages to advance climate predictions (“InterDec”)

ARBEIISNVEY N7 4+ — T AEBRELEEE) [ TH etk & Mk e ) (H 28~H314E) @
BIREEDO 1 >THY ., BKIN - PE - BARONREWIEE NREICHELE L, REHOBREIT — & g &
BEOBI LN HEERICEI Y, RO R 2 HIRIZE T 2 HEMBESEES O IR & Hs [
BIDA =L E TR EHEAZLEZHMNETH, EEA L 3—X, PI: Dr. Daniela MATET ( F
A Max-Planck K& WF228T) ; Deputy PI: Prof. Hisashi NAKAMURA (B EUKZF-2GimBlFEiiiFse
v #—) ;Dr. Elisa MANZINI (Jf Max-PlanckXGfFZERT) ; Prof. Mojib LATIF (# Kiel Helmholtz
WETPERF9E 2 > % —) ; Prof. Noel KEENLYSIDE (/ /'7 = —BergenK%:) ; Dr. Torben KOENIGK (A&
U x—F URE - KICHFZERT) ; Dr. Frederic VITART (3% BRMH#IFH L % —) ; Dr. Tao WANG
(P ERFFRREDEZEET)  ; Prof. Jinro UKITA (BB RKFHRE$R) TH 5.

(4) Partnership between Norway and Japan for Excellent Education and Research in the realm of
past, present and future weather and climate dynamics (”NORPAN”)

AR, BE - BE - [FROKE - RENFESHICB T 2ENT-HE EHREORRBOIZDIZ, /L
Vrx— L HARBEOEELZBILTAILEEZHMNETH VY = —BNOEBEEE - A\MBER 7 7 Z
LTH D (H2T~H294E B HI0FE EELARE D JER Hi5E) o / /v = —lIPL: Prof. Thomas SPENGLER (Bergen
R%) 3 BARMPL : Prof. Ayako ABE-OUCHI (XK RKKXUELEMFZERT) ; Prof. Noel KEENLYSIDE
(BergenX%:) ; Dr. Yvan ORSOLINI (/ /v = —RK&MFFEHT) ; Prof. Hiroshi NIINO (B KK
SYELERFSERAT) ; Prof. Hisashi NAKAMURA (HURKRZEIeimB 8ot % —) 5 Prof. Yu KOSAKA
CGRR KRB F Bt o % —)

(5) Unifying Perspectives on Atmosphere—Ocean Interactions during Cyclone Development
("UNPACC”)

BAIRRIEDORZEIZB W TAERLT 2 SRR RREBERAEROMAZEN ET5H vy = —EHFIC
L A EBEILFEMZE (H29~H314EE) . PI: Prof. Thomas SPENGLER (BergenKZ%%) :; Prof. Hisashi
NAKAMURA (BRE K225 B R H i iF 9282 o # —) 5 Prof. Michael REEDER (ZEMonashK%%) ; Prof.
Ping CHANG (CKTexas ARMKZ:) ; Prof. Ian RENFREW (¥% East AngliaK’%%) ; Dr. Tim HEWSON (3%
RN Tt & —)

7. BIREEROFERRI

(1) s LRXR
<@wmX (E@EdHY) >
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and Precipitation in the East Asia” , Tokyo, Japan, 2017
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August
20137

94) M. SATOH, T. OHNO, A. WING, S. BONY, B. STEVENS and K. REED: The 2nd International Workshop

on “Climate Change and Precipitation in the East Asia” , Tokyo, Japan, 2017
“RCEMIP: Radiative Convective Equilibrium Model Inter—comparison Project”

95) A. HAMADA and Y. N. TAKAYABU: The 2nd International Workshop on “Climate Change and

Precipitation in the East Asia” , Tokyo, Japan, 2017
“Large-scale environmental conditions related to mid-summer extreme rainfall events over
the Japan region”

96) K. KIKUCHI, Y. N. TAKAYABU and H. NAKAMURA: The 2nd International Workshop on “Climate Change
and Precipitation in the East Asia” , Tokyo, Japan, 2017

“Relationship between the MJO and precipitation in East Asia: Event—to—event variations”

97) K. YOSHIMURA: The 2nd International Workshop on “Climate Change and Precipitation in the

East Asia” , Tokyo, Japan, 2017
“Relationship between stratiform fraction and precipitation isotope: Was the isotopic
parameterization wrong?”

98) Y. N. TAKAYABU: JAXA/NASA Clouds and Precipitation Mission Concept Study Group Meeting,
Pasadena, USA, 2017
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“TRMM/GPM Science: What have been Learned and what the gaps are”
99) Y. N. TAKAYABU and K. SUZUKI: JAXA/NASA Clouds and Precipitation Mission Concept Study Group
Meeting, Pasadena, USA, 2017
“Post—GPM/EarthCare Science and Applications focus in Japan”
100) m#kix, MILTE, EHEE, BEW— ARG, IR, ARBHE, REREE: JpGU-AGU Joint
Meeting 2017, Chiba, Japan, 2017
“GPM SLH latent heating retrievals with a study on extratropical precipitation systems”
(invited)
101) WA, m#hkk: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Convective cloud—top vertical velocity estimated from geostationary satellite rapid-scan
measurements”
102) T. MIYASAKA, H. NAKAMURA and M. ISHIGAKI: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August
2013”  (Invited)

103) M. MORI: JpGU-AGU Joint Meeting 2017, Chiba, Japan, 2017
“Evaluation of Atmospheric Response to Arctic Sea Ice Anomalies”

104) K. NISHII, B. TAGUCHI, A. KUWANO-YOSHIDA, H. NAKAMURA and T. MIYASAKA: JpGU-AGU Joint Meeting
2017, Chiba, Japan, 2017

“The role of midlatitude oceanic fronts in the formation of the climatological mean
atmospheric circulation”

106) HHE, Mm% : AARRTR 2017 FEFEFRE (2017)

[ 5 2 = B &2 O - B SR E R O HEE |

106) MILTE., &k, EHRE. =W —. IWARHE., ILHIFHR. BERE : PARRFR 2017 FER
FRE (2017)

[GPMDPR JEFIIEAR N7 MAHEE DT O OFREESRT — 7 VDR KET LM 7 — & OfRAT |

107) /NEFSRFIAE, @#kx : AARRFR 2017 FERF RS (2017)

[GPM DPR 7— & & Fl\\ o - (RIEE OB T 2 T AR MEOWEREIC L 2BV BT 2 ST

108) R ER, @Bk, EHEE : PAKRFS 2017 FERF RS (2017)

[TRMM 227 — & & F W T2 B O W BB RS BRI 38 1) 2 M RRARFIE D Rt RO AR AT )
109) H. NAKAMURA: 2017 CLIVAR International Workshop on Boundary Currents: Qingdao, China, 2017
“Impacts of warm western boundary currents and associated oceanic fronts on the mean state
and variability of the extratropical atmosphere” (invited)

110) Y. KOSAKA, S.-P. XIE, C.-Y. WANG, M. WATANABE, Y. IMADA, C. DESER and T. FAN: JSPS Japan-Norway
Symposium 2017 “Past, Present, and Future of the Arctic and Antarctic” , Bergen, Norway,
2017

“Slowdown & acceleration of surface global warming due to tropical Pacific decadal
variability”

111) Y. N. TAKAYABU: The Future of Cumulus Parametrization Workshop: 10-14 July 2017, Delft
University of Technology, The Netherlands, 2017

“Land/Ocean Contrasts in Precipitation Characteristics Observed with the GPM DPR and Their
Relationship to Column Relative Humidity”

112) Y. N. TAKAYABU: AOGS 14th Annual Meeting, Singapore, 2017
“GPM SLH Latent Heating Algorithm for Extratropical Precipitation Systems”

113) Y. KOSAKA, S.-P. XIE and C.-Y. WANG: AOGS 14th Annual Meeting, Singapore, 2017

“Tropical Pacific variability as a pacemaker of the staircase—like global warming”
114) Y. N. TAKAYABU: 2017 Workshop for Typhoon, cloud and climate study, National Taiwan University,
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Taipei Taiwan, 2017
“GPM Spectral Latent Hating (SLH) retrieval algorithm for extratropical precipitation
systems”
115) H. NAKAMURA, K. NISHII, R. MASUNAGA and B. TAGUCHI: 2017 TAPSO-TAMAS-IAGA Joint Assembly,
Cape Town, South Africa, 2017
“Impacts of midlatitude oceanic fronts on the mean state and variability of the extratropical
atmosphere”
116) H. NAKAMURA, A. MIYAMOTO and T. MIYASAKA: 2017 TAPSO-IAMAS-TAGA Joint Assembly, Cape Town,
South Africa, 2017
“Satellite—measured daily-to—seasonal variations of low-cloud fraction over the South
Indian Ocean”
117) Y. N. TAKAYABU: 2017 CFMIP Meeting on Clouds, Precipitation, Circulation & Climate
Sensitivity, the University of Tokyo, Japan, 2017
“Convective latent heating observed from space: From TRMM to GPM”
118) Y. N. TAKAYABU: STS forum 2017 — 14th Annual Meeting, Kyoto, 2017
“The science of climate change (with an emphasis on the use of satellites) International
collaboration in climate monitoring”
119) Y. N. TAKAYABU: 2017 PMM Science Team Meeting, San Diego, CA, 2017
“JAXA GPM Science Status” (invited)
120) Y. KOSAKA, S.-P. XIE, Y. DU, K. HU, J. S. CHOWDARY, G. HUANG and H. KUBOTA: Asian Conference
on Meteorology 2017, Busan, Korea, 2017
“Coherent climate anomalies over the Indo-western Pacific in post—-El Nifio summer”
121) K. YOSHIMURA: International Workshop on Isotopes for Tropical Ecosystem Studies, San Jose,
Costa Rica, 2017
“Data assimilation of Isotopic information for multi centennial atmospheric reanalysis”
(Invited)
122) /AR, #HWE, C-Y. Wang, A MMM, EHHENE, T. Fan, C. Deser: HAXRFR20ITHE
KERE (2017)
T RSP R ) A O REIRKIRAE) & £ O A FEME )
123) m#ix. MBIl T &, Eéﬁﬂﬁ%\ SHAREE, EW—, AR, ILHEER, ARBHEE : BAKRG S
201THEERKFE R (2017)
[GPM SLH (R~Z kM AEBINBHEEIE) V057 1 47 N ORI  Partl 703 Y X LS & H R AT
s R |
124) HHE, HILTE, S5k, SHEREE. =Z@H—, LR AARRER0ITEERKFRSE (2017)
[GPM SLH (A7 hEEINEHEEE) V057 m & 7 R OFES: Part 11: U b U — 3L FiE]
125) HHE., m¥ix @ A ARRFR0ITHEEKFRZ (2017)
[ A A D Ry FE K - fR x#bm/(f\,/ N D REAKERME - BRELS DEV (2)
126) i ZH#, mEE - AR mn%ﬁﬂ*kA(mn)
lAtmospheric Rlverk@JEﬂR (ZFE D K DRI A
127) Rtk A M EEALN, **% HARERFER201THEEKFRE (2017)
lAtmospheric River? HARDEEMITH 2 5 %
128) EIREIC. A, MOKIA, e RFFE, JIBEZEH, FREML: BARARRES0ITEERKF RS
(2017)
(201348 H BR S NIC 81T 2 ¥ KR D 28 |
129) HASCH, FEHME., P, ASE, FEAN, FREX, MFEE, HHEB, BPIER : BARRE
FEFR201THEERRF RS (2017)
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MBI D RGBT E R B 8 T i A AR~ R U3 33 8 5 8 < AFES I 25 P B 92 Bk & CFES R — R A
— A — 38R

130) PEHFAnSE, HASCH, &HEES, FAE, MRE, HRES A AREEFR0ITEEKERE (2017)
Mo B ERT AR C IR Y = v b ]

131) M. MORI: Fifth Session of the East Asia winter Climate Outlook Forum (EASCOF-5), Japan

Meteorological Agency, Tokyo, Japan, 2017
“The role of Arctic sea—ice decline on cold winters in recent Eurasia” (invited lecture)

132) K. Yoshimura: 5th International Conference on Reanalysis (ICR5), Rome, 2017
“Atmospheric reanalysis for multi—centuries using historical weather archives and isotopic

proxies

133) Y. N. Takayabu: Sixth WMO International Workshop on Monsoons (IWM-6), Singapore, 2017
“Precipitation observed from space and its extremes” (Invited review)

134) H. NAKAMURA, R. MASUNAGA, H. KAMAHORI, K. ONOGI and S. OKAJIMA: 5 International Conference

on Reanalysis, Rome, Italy, 2017
“On the Significance of Using High-Resolution Sea Surface Temperature in Atmospheric
Reanalysis Production” (invited)
135) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA, Y. IKUTA, S. SHIGE, M. YAMAJI and T. KUBOTa: AGU
Fall Meeting, New Orleans, USA, 2017
“GPM SLH: Convective Latent Heating Estimated with GPM Dual-frequency Precipitation Radar
Data”

136) A. HAMADA and Y. N. TAKAYABU: AGU Fall Meeting, New Orleans, USA, 2017
“Convective cloud—top vertical velocity estimated from geostationary satellite rapid-scan
measurements”

137) H. TSUJI and Y. N. TAKAYABU: AGU Fall Meeting, New Orleans, USA, 2017
“A statistical study on synergetic effects of atmospheric rivers and cut—off lows upon
precipitation”

138) M. MORI, Y. KOSAKA, M. WATANABE, H. NAKAMURA and M. KIMOTO: Fifth International Symposium

on Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Quantification of influence of Arctic sea—ice reduction and natural variability to recent
Eurasian cooling”
139) B. TAGUCHI, K. NISHII, M. MORI, H. NAKAMURA, Y. KOSAKA and T. MIYASAKA: Fifth International
Symposium on Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Remote tropical influence on a regional Arctic warming over the Barents Sea since the late
1990s”
140) K. NISHII, B. TAGUCHI, A. KUWANO-YOSHIDA, H. NAKAMURA Y. KOSAKA, and T. MIYASAKA: Fifth
International Symposium on Arctic Research (ISAR-5), Tokyo, Japan, 2018
“Cooling trend over Eurasian continent and Arctic sea ice decline”
141) B. TAGUCHI, K. NISHII, H. NAKAMURA, Y. KOSAKA, M. MORI, T. MIYASAKA, N. KOMLORI, A.
KUWANO-YOSHIDA and M. NONAKA: 2018 Ocean Sciences Meeting, Portland, USA, 2018
“Quantifying the relative contribution of remote influence from tropics and extra—tropical
oceanic variability on the interannual-to—decadal variability of the midlatitude
atmosphere”

142) T. MIYASAKA and H. NAKAMURA: 2018 Ocean Sciences Meeting, Portland, USA, 2018
“Influences of sea surface temperature on a heavy rainfall event over Shimane in late August
2013”7

143) K. Nishii, H. Nakamura and Y.]J. Orsolini: JLHFEEE T R v A, JLMEELEIT (2018)
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“Cooling trend over Eurasian continent and Arctic sea ice decline”

144) Y. N. TAKAYABU, A. HAMADA, C. YOKOYAMA, H. TSUJI, H. NAKAMURA, T. OSE, T. HORINOUCHI, T.
NOZAWA, Y. KAWATANI and R. SHIROOKA: The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia” , Tokyo, Japan, 2018

“Project Introduction FY2017: Toward an understanding ofprecipitation changes in the East
Asia”

145) C. YOKOYAMA, Y. N. TAKAYABU, 0. ARAKAWA and T. OSE: The 3rd International Workshop on “Climate

Change and Precipitation in the East Asia” , Tokyo, Japan, 2018
“Future projections of precipitation characteristics around Japan in early summer combining
GPM DPR observation and CMIP5 large-scale environments”

146) A. HAMADA and Y. N. TAKAYABU: The 3rd International Workshop on “Climate Change and

Precipitation in the East Asia” , Tokyo, Japan, 2018
“Large—scale environmental conditions related to midsummer extreme rainfall events over
the southern Japan region”

147) H. TSUJT and Y. N. TAKAYABU: The 3rd International Workshop on “Climate Change and
Precipitation in the East Asia” , Tokyo, Japan, 2018

“A statistical study of rainfall enhancement through an interplay of atmospheric rivers
and cut off lows”

148) M. SATOH: The 3rd International Workshop on “Climate Change and Precipitation in the East
Asia” , Tokyo, Japan, 2018

“Project DYAMON “DYnamics of the Atmospheric general circulation Modeled On
Non—hydrostatic Domains” for high resolution (< 5 km) global model intercomparison”

149) N. HIROTA, T. OGURA, H. TATEBE, H. SHIOGAMA, M. KIMOTO and M. WATANABE: The 3rd International
Workshop on “Climate Change and Precipitation in the East Asia” , Tokyo, Japan, 2018
“Roles of shallow convective moistening in the eastward propagation of the MJO in MIROC6”

150) H. Nakamura: The 3rd International Workshop on “Climate Change and Precipitation in the
East Asia” , Tokyo, Japan, 2018

“Impact of high-resolution SST data on atmospheric reanalysis as revealed in a new JRA-55
product”

151) Y. KOSAKA, T. MACHIMURA and H. NAKAMURA: The 3rd International Workshop on “Climate Change
and Precipitation in the East Asia” , Tokyo, Japan, 2018

“Two dominant teleconnection patterns over the summer Northwestern Pacific and their
interdecadal modulations”

152) T. MIYASAKA, H. NAKAMURA, S. IIZUKA and A. MANDA: The 3rd International Workshop on “Climate
Change and Precipitation in the East Asia” Tokyo, Japan, 2018
“Influences of sea surface temperature on a heavy rainfall event over Kyushu in early July
20177

153) K. NISHII: The 3rd International Workshop on “Climate Change and Precipitation in the East
Asia” , Tokyo, Japan, 2018

“Midlatitude oceanic fronts and atmospheric westerlies”

154) M. MORI: The 3rd International Workshop on “Climate Change and Precipitation in the East

Asia” , Tokyo, Japan, 2018
“Quantification of influence of Arctic sea—ice reduction and internal variability to recent

. - ”»
Eurasian cooling

(3) MHIRSEEHE
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19) Wk 29 4R 2EREKBIRIGE (GPM) BN R T A IFEMILRBAMR~INETO 2044, =
WinD D 20 F~) (EWadE : S8k, FM . TEHMZEU R, Frk 294 11 A 29 B, TEG#
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20) KBV A T AH 72 in AR TFE-FBIR2ERON? ] (FEfis : mHMR, TH: AAR
RIFDPESE - AARAKR TR ESEMESS., Rk 30 4 2 A 10 B, WGEF K 40 4. 5T WG
S BT I EE)

(5) vRaIHE~DAK - BEE
1) RO ERE (2016447 H 30 H, AHBRFAE. THARIWOEORKIESMITEHFHET
BAbT 2B ERA ~a A DNEESCERE EOMBE B/~ )

2) B HAHHE (201547 A 30 B, HIFI 28 . [VEFEMFZERl Mg e v =—=3a EEIIFEMY
2] )
3) wmHHHM (201547 A 30 B, KIKAR, 8iFl 26 ) T KARLEF—Lb = h=—=g BEIZEHHME?

BEGE] TRTEZRRHG] )

4) AARRZFEGE (201547 A 30 B, @I 1mm) [EEVTZERREE, HERY EOKERE BA
IR 7400y & OKIEAE )

5) AARWHME (201648 A4, §ITI3 @) TmA=—=a THEDIITHR - WKRIRE &
Bb] )

6) BT LZEHHE (2015458 H 10 A, AT 14 F) [EIEMFIERHRMEME E O B AR B HERE TR
JE53 A 221k )

7) Japan Times (201549 H 11 H) “How Japan’ s devastating rainstorm came about”

8) Japan Times (20154F 9 H 12 H) “Authorities knew of flood risk; detailed simulation done 10
years ago’

9) AARRFEHEAT (2015649 A 21 H) TRBRJIEHZ2ERE? KOV IEHEHEE

10) NHK == —2Z 7 (2016 £ 10 A 1 H) TRZJIFEIL30FrRT "M 7] BE

11) BR7T—*%727F=7 (20156410 A 10 A) TPBIK - RALZEROHI)

12) ABPHME (2015410 A 14 H) TKRENRZHE L5590 25KT]

13) Bk —2abe 4 — (2015410 A 21 A) TEEE CEI L, EEREL

14) R OFTEFE (2015 4F 12 A 11 B, REERFEmB Tt 2 — [EEA Y »&—
DB E HRITR 2 5 KIEO KRS Ai—20 itz HICER S Wz B EROKEEL, B LUK
B R T RN R4 D Re—] )

15) Japan Times (2015 4 12 A 21 H) “Joso disaster prompts ministry rethink of flood control,
prediction policies”

16) FROFLEFER (2016 £ 2 A 1 B, RIEFEITZEP MM, TEFEERICEDL [N 11T —n R
DIFEZ TR —7 o 7 VFEBRIC X B O 2« ZE) K % fEfr—] )

17) 7 VEHH EAT—T 3] (2016 6 A 22 H, N TOFRLEMIFER~DKIE EFDOEEIC

DT fEFR)

18) HEFHREMRE (20066 A 19H, =A=—=aFBBORT V7T ORE ROV THEHR)

19D NHK A TF L E=a—2 7] (201646 A 21 H, LN TOTEMNET~DKIE FHOEEIZON
TfEE)

20) AR DOFEIK (2016 4 7 H 19 A, REEKFEmE FEIN TR o 2 — THIEKIR (L 23 BE BR
WD ER 2 TR ~ BRI ERIE R L DT R — 2 A — T — |~ )

21) weoe A (2016 428 H 18 HA I, &M, 6 H NEE L [—IKkZA ] - MEEIR O T T 0.3 EMf] )

22) fHER (2016 428 A 23 B, £EMR. 2 H ME/KIRIE T TIRBZ{E 0. 3 BEEHNH] BVEF R TPk
ZhEL 1)

23) Newton (201649 A&, ==— b 7L A%k THREXRSG & HERERILOEE] )
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24) T LUEHIR THERXT— 3] (201649 A 8 H, ZMOBRESIZHOWTHEN)

25) NHK R &7 L v T E#E == — A 845] (2016 45 12 H 2 B, dtMyEOHEKEA & BARDELIZHON
T3FFEERHEM)

26) Newton(2016 £ 12 A B =2 — h o LA =—=a REFREEZEZE T L B E1F2))

27) 7 VEHIH EEAT— a3 ) (20174 1 A 11 B, R ESEIT L7 RO BAR~DERIZD
VN CHERL)

28) AARRFEHM (201741 A 22 B, £EK. 25 H NEscMok BARICER] )

29) Newton B (20172 H, ==a2— b7 LA HEOT T )

30) [ZA®BEEGEMAL BT TEHR 2017 4£5 A 16 HFHT

31) [ T#H) AFZE CHIBRD R K DN DD ] 81 B /NFEARR 20174 6 H 6 B

32) ZET LY [AzoEfL1T] (201746 A 11 B, MO A B =X AIZO0 THER)

33) ZE7 Lt TAXORAIT] (201747 H 9 H, ZEM &ME/KIEDBRIZ OV TOMH)

34) ZH7 L E [Z2OEAIT] (20184 2 A 11 H, B—F L ZORRITOVTOMHL)

(6) %At

D) Fpk 28 F BEHEIN B OCHEIERERE (2016) HFERPEEE (MR E: X4 TREXR
LM ERIE L IC B0 2 B R A B & EREZEOHZE] )

2) HAMIEKRERFHE 2016 £ RE (2016) A T A M3l (CFSEEH - V. Kosaka, S.-P. Xie, H.
Kubota, Y. Du, K. Hu, J. S. Chowdary and G. Huang: “The Indo-western Pacific Ocean capacitor
mode and coherent climate anomalies in post—ENSO summer” )

3) 2017 FEE HAKRRFRERE (MR B EBL B RKIBER LSRN b2 b TR ED
A= AL TR REMEDAIZE] )

4) Esteemed Review Paper Prize 2018, Advances in Atmospheric Sciences (Ge&Fa3C: S.-P. Xie
Y. Kosaka, Y. Du, K. Hu, J. Chowdary and G. Huang, 2016: Indo—western Pacific ocean capacitor

and coherent climate anomalies in post—-ENSO summer: A review. Adv. Atmos. Sci., 33, 411-432)

8. BIHTEK

1) F. M. RALPH, P. J. NEIMANN, G. A. WICK, S. I. GUTMAN, M. D. DETTINGER, D. R. CAYAN and A.
B. WHITE: Geophys.Res.Lett., 33, L13801, doi:10.1029/ 2006GL026689 (2006)
Flooding on California’ s Russian River: Role of atmospheric rivers

2) C. -S. CHEN, W. —C. CHEN, Y. -L.CHEN, P. -L. LIN and H. —C. LAI: Atmospheric Research, 73(1-2),
101-130. doi:10.1016/j.atmosres. 2004. 07. 005 (2005)
Investigation of orographic effects on two heavy rainfall events over southwestern Taiwan
during the Mei-yu season

3) T. KATO: Journal of the Meteorological Society of Japan, 84(1), 129-153
doi:10. 2151/ jmsj. 84. 129 (2006)
Structure of the band-shaped precipitation system inducing the heavy rainfall observed over
the northern Kyushu, Japan on 29 June 1999

4) A. HAMADA, Y. N. TAKAYABU, C. LIU and E. J. ZIPSER: Nat. Commun., Vol. 6(6213), doi:
http://dx. doi. org/10. 1038/ncomms7213 (2015)
Weak linkage between the heaviest rainfall and tallest storms

5) T. KATO, M. YOSHIZAKI, K. BESSHO, T. INOUE, Y. SATO and X-BAIU-01 OBSERVATION GROUP: J.
Meteor. Soc. Japan, 81, 993-1013 (2003) Reason for the failure of the simulation of heavy
rainfall during X-BAIU-Ol—Importance of a vertical profile of water vapor for numerical

simulations—
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7)

8)
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Y.-M. KODAMA: J. Meteor. Soc. Japan, 71, 581-610 (1993)

Large—scale common features of sub—tropical precipitation zones (the Baiu frontal zone, the
SPCZ, and the SACZ) Part II: Conditions of the circulations for generating the STCZs

T. HORINOUCHI: J. Meteor. Soc. Japan, 92, 519-541 (2014)

Influence of upper tropospheric disturbances on the synoptic variability of precipitation
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no i,

UbED X2, BAAROBEKEDOFRENMZELS TRIT272DI2EF., RARFOKERIEOHEME Y =
Yy MRMBRERT VT ORKEEROEA., EHICIETERICH DT VT T A— VRO KL & EHE
WTRITOMLERNHLZ EDBbroT,

CMIP5 RUEET N OREKBEKESAICOVTEARERBEMZFTM L L Z A, MhKESHERD S
VN CMIPS KEET LV ORBKEBRBMENEWMHRANH S5 Z EBbhotc, iz, 10 B Y TRAKERNEE
bDT 4 v T (RIBEEERREL RoTHREDOKIEICERRED TD5Z LNV EHE SN DFER)
ERELZEZA, BRAKMBEICEAND LEEHBKEDT v B 7T 21 il K E THER TR <,
FEHREARRICEL T 10 FEBHZEOAHELEBRREVW LR EINT,

[F—U—F]
HERIERE L., Bk, CMIP, 7T EV ZA—r, AR

1. 13U

(a) BRALICHESI TOTEVRA—VEERT V7T OBKEENORR : HREEE2 FTF X b
EUVA—VIIKBIMAOFEH L E ZICE S MEREOREZCTHREI S TWd, LVbIFTYVTE
VA—=UE, BRRa—F VT KERST Ry MERR EOEBEEZ T, B BKOFEHE(NEET
by, WA E L A0 REERT, B A= TIIAKER~DIRENRRN L5, IRELIC
PEO BB TR TAFENRE Y, BRFOKEET VEHWZREBTRI T, A FEH0E
Z— K BITHMT D & FRISHTWS (Kitoh et al. 2013) Y, KRKTOKKKEREMAZFDER
Thbd, —HT, BEALICHEVBEFERTIIRENLT H-DICHAREOE L A— U BRIZFHILT 2 & F
BENTWD, 20D, ErA—VBAKRBITKEREIIZEL S OFIG TIEHINL 20\, Mg T,
%< DF A= TRAKENEINT 208, B FIE—HF T2z < Mg ZEA K&V (Kitohet al.
2013) YV, BRI T VT E VA UHUE T MABEE TH Y, ZORKE LMK LR TEU A —
CREOFBENFAHKB TH S Z L BHEHEIN TS (Endo and Kitoh 2014) 2, REE(LICAEWERER O
HMFBRE L P TR MEI—RICENT D2 ENDL, TNREVA—UBREBLT D FRICEHNTHD
AREMEN R SN T D (Ma and Yu 2014) ¥,

(b) BBRILICHESI KT OTHRAKEELOEE : RAKERE OE{L & OB

CMIP5E 7 WMIZ & B IRBAL T HISER Tix, AERKEOHMIC L2 NEiEisk cHEm, ik el %
B (Held and Soden 2006) Y2k Y, HIEREAR TR S & H2RETT /M THE L ZBKENRE/LSAA
ERT, UL, 7 P72 EHIR TR &, & HICHmKIRE B O SALRE RO E I L 5 B
KEZEAD M5 DT, CMIPSE T /LB OEVIT/NE < 1T,

K[EWFIEFT T, IR L B 2 B 0912, W AR O 21 it R IF R AL & 5 2 7= K[ G0 & 43 iRt g (60
km) 2ERKEKET M L DIRBILTHEIFERZ FEM L CTE 7% (Kitoh et al. 2016)%, Zh b D THIERT
%, Fl—OFRBHERARENLDO S & TiEH B2, ¥YS, AS, KFCHEF T2 3 DD R 5FEX A ¥ — A
ERAWERIERKRET NV TCTREREZIToTCE L, ZOHEGTHLRT U7 OFEBAKEBEE(LOFEMIZD
WTCIREBERDEZADNDHDZ EDRDIr> TIN5,

(c) IRBRILIZHES BARBOBKEEIMOF D U r—) 7 RRKRBREDOE/LOF

IPCCEES R M A E (2013) Tik THIBKREBRE/LICfE-> T, SRR E CICHREDOREEDOIZEA L
IZBWT, BEREAB I VRS, KVHEBEERIEENSEFICE V] EWMEINLTWS, £/2, H
KT, ERFRERROHEENEZ TVWDLILERTAF AT —EANLRENTEY (K87, 2015) | fF
KDOZERDY R T IZONWTOERBMRITMEIT) ZENARARTH D, L, EEoMERIBRE/L T
e N FE HCMIPS (Taylor et al.,2012) OETABICL ST —F TIIMBENTRLS (2. 5ER TR —
RE)) . ETALOBRKEDOH NIEOIIC X > THIRA R KWICHOWTHRT L LIZRETH 5,
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(d) RIEETNOBIERKDMAEBRME L KESMEOBEBRE LOFREOT 4 vy B THERE
ETNOKESEREE BT DL ETNVORBENRA ETHNE D, HaBRN/BEEL TR, kL
THM TR, Bl I, KESMHEEEZ BEMIC BT 5 &, 2R TFHBAKENHELTLE S &0 ) fEkEkE
BoD, T4y T - RA L MelF, R TAFFERNRE/D L ZVWMETH 5 (IPCC AR5 W62, 2013),
K[URRHEKETRERERBRREY LWL T 4 v B TR LIRS, D70nT U3 0 7 VR TIIAR ik
FEMEFMT 2 DITEE LW,

2. MEBREREER

(a) BBLICHESI TOT RV RA—VELEERT 7T OBRKEELOBMR : EEEa FTF X b
KR TIE, TOTELVA—VORBIVEEA D=2 L2BMETH 2L 2BME LT, CMIP5DO <L
FETIVREERZ N L7 (Endo et al. 2018) 7, EAKMICIZ, KRETNVERICESHTELE
K% OCO, M2k, @iFwE AR (SST) —#k B @SST ¥ — &Mk, T4 1T THER O&E %2 34 L
oo 728, EBROTIISSTZEE L CCOZEMET 5720, MEOANFIEL CHEREHAOMFIRE 2
N A =P (I

(b) BB > BT U7 BABREOEM | KIABRS Ok & OBk

W7 VT OFHEABENOFHMPBET LVERICE > TRARLFEREZTHAD BT, YSTHKHT 5 H
EXAF— L2 O RRH RS (60kn) RIRKKE T /IS K 2 IRIEILT HIFEBR O 1R Mk B2
fLic 20T, EAREL L BIRT 2 RT 27 O E OB R REL % A & OBUL L OEHT (Sampe
and Xie 2010) %&b &ITHH~7 (0se 2017) ¥, BONIEREZ H LI, MPSEFAT V¥ T AL
X BT DMK TR RIS SV THRE L (B 2017),

(c) IRBLIZHE S BARBROBEKEEIDODF Y r— ) v 7 RR]KRBEREOEOFA

AR TIE, RERETNVICLDREG N IR R EKEEZHET DM TR T—0 T DE
274 (Wilby et al. 2004) W25 % CMIPSETFNLOBEAEHIEZOE DG TIERL . BEBREH
TEND HARTORBRKFEEOEHZI 25 L2 B Lz, HRiEd (2015) BIOKIEIZA (2016)
T, 6 H DILMNHLFIZFE B L, 850hPakAK 7 7 v 7 A HWH Z EIT X WRCPA. 53 F U FITHIT 5%
SEDOWIRH B OMEE Z A L= (RCPS. 53 U A OFA 1L, IHIEN2017) .

(d) KMEETNORERKSHBIM & AKFELSMEDOERI LURREIDT 1 v & TERE
ST T N OBAERK A BN L K ESMRREDORMR ( 2016) BEUFRELDT 4 v B T4
OWTHEL. S DI TFHISNEET 4 y B THREOEHERFREZAINT 5 HEZRE Lz (i 2016),

3. MERERFE

(a) BRBCITEI TOTEUVRA—VELEERTO7 OBRKEELOBMR : BEEEa TR b
CMIPS TITONT=ET VEEERBREZMHT Lz, ERY A FE2EKQ)-1 IT7-T, TXTOERT —F M
9 9 EOREET VAT L Uiz, amipFuture EBRTHW A ASST i, CMIP3 = /L F 5 /LTl
EME (BRI ASST=4K TR — VU v 7)) Toh D, RCP8.5 HEB Tid Historical B & DZE, 1pctC02
FEERTIIFESD 121~140 FF B & 1~20 FF H D7, AGCM FEBR Tl anip b DEZEFHHE L7-, 1pctC02 FEB
ERZET NV (AGCM) FHEBR D LLERIZBE U, W3 23[R U IR 77 (A COq: 3. 3 1%, BT -4 A SST: 2. 93K (1pctC02
JISBEO=NTFETNVEYE])) 127825 X IT AGCM BfbE A —Y 7 Lz, &5IZ amipFuture & amip4K
DF% amipPattern & L TCER LD, 2N HERITHE S E | 1pctC02 %, DamipdxC02 (CO, HEAM) . @amipK
(SST —#EH-1R) . @amipPattern (SST X% —Z4k) [THRELT-,
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K2)-1 ETFNVEREFERY X K

a) AOGCMZEER

ERA co, ZDHDEF 1 AT EAR
Historical R &l 1986-20054F
RCP8.5 RCP85% 1) RCP853 4% 2080-20994F
1p6tC02 Rl ExEenomcEr  0R0
b) AGCMEER

EER4 co, EEKE AT BRI
amip &l &l 1979-20084F
amip4xC02 #18 x 4 Al 1979-20084F
amip4K Al #A + 4°C 1979-20084F
amipFuture A A + 4°C(ZT=R/NE—2) 1979-20084F

(b) BBRLIZHEI KT T BRAEEILOEME . KRKRBRGEOEL L DR

XREEF T 0 ST A TEM LK BHEFT60knK 2R KK E T /L FHIEER T, BIE (1980~20034F)
SEY) L RCP8. 5T U AT K Bk (2075~20994F) SEHNZHOWTHENT L7z, BT, CMIPSY L FET IV
D0FER B ORT VT OBKEBEELETE LT, %BE OB ORF KL, ﬁﬂii@zﬂ“hﬁfﬁ
BALLTW5S, ZZTlE, 3S8EDOCMIPSET LD 5 b, 500hPaffBr i DL KGHF60kntk -5 EE T
)V & FHEAAR 50, 6L o> TE DCMIPSE 5 /v % 1% A CTHENT L 7=,

(c) BBLIZHES BARROBEKEEIMDOFT Y r—V 7 RRRBERGOEOF]H

FEHLET =212, BBKEBRME LMo EXGBREAOT — % % v, BIEREIC
BT D0EEY O B BIMEIZIZIRA-55 K BEIZ 38V TILCMIPS (RCP4. 535 L ORCPS. 57 VU A4) # 7=,
FEHTFIEIE, Chu and Yu (2010) "W CTOHEESEIC, FRESMINTIC LV FHEFHZ Y 20—
7 &AT o 2. AR 0 1981~20004512 $1F % JRA- 550)850hPa7J\9‘7‘<“’ﬁ77 v 7 A (FRIEFR) & AKX
BBHME (B TRER) & ORFHREGEEZ RS, 2 OBRECMIPSO FHIICHEM L. 2080~20994 2351
D HBEKEEHETE LT,

(d) RIEETNOBRERKSMAEIRME LKFESBEDOREIRI JUREMDT 4 vV JERE
F(2) 212, BEBKSAEREFETHERA LEZET L E2TRT, B 3 WESE T /VEELREE
(CMIP3) 38 L T% CMIP5 @ 46 fHDO KKRMEHERKAET ML D BEERE AW, KKET MIZHOWTIE,
K[EAFOMRI-AGCM3. 2S, H, LIS X OCMIPSDH T b SR O KKE T /b (a—1) IZBLH & v 7 v i K IR &

B2 T AMIPRIERZ W, fFRENDT 4 v BV THEOPFETIL, ETNVIEIRK[MBERBEET NV
MRI-CGCM3 % 7z, 25 HifE& £ 7 /W ERREETE (CMIPS) (ZH& M L 7= BB 52 J2%8% (historical,
1856-2005 4F), fFK32ER (RCP8.5, 2006 -2095 4). PEZEHAnLAATZEER (piControl, 100 4F)IZ K 24
Mk B & fEHT L. Mora (2013, Nature) @ 3ERE L7=FiEZ @A L7,

£@)-2 FHLEEFTLVEERBZTE

BEs|EFIL < 03 1 EW [T HE
km ( 35N)

@ 103445

x |CMIP3. 15 20C3M  |1981-2000 |20 45254

~ — 68-342

O |CcMIP5, 3118 historical [1981-2000 |20 215193
S |MRI-AGCM3.28 AMIP 1981-2000 |20 17|
H |MRIAGCM3.2H AMIP 1981-2000 |20 5
L |MRIFAGCM3.2L AMIP 1981-2000 |20 171
a |BCC-CSM1.1(m) |AMIP 1981-2000 |20 102]
b |CMCC-CM AMIP 1981-2000 |20 68|
c |EC-EARTH AMIP 1981-2000 |20 102
d |GFDL-HIRAM-C180|AMIP 1981-2000 |20 57|
e |GFDL-HIRAM-C360|AMIP 1981-2000 |20 28
f |MRI-CGCM3 AMIP 1981-2000 |20 102
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4. REUOEE
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F BAREEOY 2y PRMIFBELVCRCE T 5720 RO EIZBREL D 008NN,
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(v bEVHIHEE)
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AT XL, FNEFBREDOLD L RoT,

(CMIP57 — & _X— A |22\ )
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B2 LV BEFERICHLNIL, ZOAD=XLZMH LT, [RFHRH X 7 — 06 KB R A
r—VETHEMARER BEOE] Z8R=T D,
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REFRIZET 5,
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T2 7241 B CCMIPS T — & ORI 21T 9,

Seo et al (2013)% X, CMIPS~ L FEFTAT o H TN L0, SHERETICFHRENDIEE L
T, BT OTEFEEVA—VOBRKSHITITEAEMBEEZ RV ERERM T, LML, EOE
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L troposphere
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B (3)-1 MEETNOINLAR OIEARRE, BEIrEt, M EEEEzRL, EJZJEI i

XIS T DML DEZ & oL ZAZRIKEATH LT, KO P I ZE R0 23 A5 6 B IS TR
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(b) KA, Y=y b, BEKIRDBEROREFEHRENT

WEHTFOBKSHOENE, Y=y b, BHRAKROEEEZ, UTOHFETHLNIT S, HND
T — X ILFEIZ, JRA-BSFHENTT — # 35 L O'ERA-Interim FFHTT — %, GPCP Y m ¥ =7 MZ X BZEHO
BokBET—%, [EEME] WBEAKET —4# 0ISST I/ KL —t > ¥ —{Z X BHadISSTD, T Z
NARET—2Thd (REOEHROT— 42ty hERAWHEBIL, HRETHHEEOERIZLS B
DTHDH, HxOBRIICEAFMR~DEBIZT/NINVEZZIONE) . EHIZ, [RBTICELHAMEB IV
ANXLBIZBTHIRRBRT—F2 bHND

- B e i gk (KOE) & O BE DOAFFETIX, 7 — X fETOXRR &35 H131982~2012 £ Th 5,
KOE TR /KB DO LB DOFEIE L LT, KOE & & D 7= 8K (30° -45° N, 145° -165° E) TH¥¥J3 5 “KOE SST
index” ZEZEL, BITICH WD, £, RJKIGLGOLEE N Z — 2T 5729, EOF (RRERAYE A B0
FRAT 24T 9 6

FEROMBIRDTI=, FIBKGET VWRFE AW HEEREZ Efi+ 5, EZ1982~2012 FOHAISST
BHZEREERICH L, ERYEBROERE A 712 LEER, [EMSSTE 5 X -EREITV, g
T 5,

LV EHOPDOL OB#EEZ DML TIE, T — FBITOXI R IT1958FENH2016F LT 5, £F
(11~1H) TY¥#¥ L7z Nino-3.4 SSTZENSO index& L, EZF(6~8H)DPDO index (VI v b KREFIZ X
%) BEHLTCHWD, ZOHF%ETHLERENT 2 HV 5

(c) CMIP5ST —H# RX— 2% H\W=, J$3RFHEICET 538
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CMIP55 — # ~X— X Dhistorical, RCP4.5, RCP8.5MD 3FEDERFTEILLBZ2ETNAHEIT —F ZHW
%, RCPIZ#HE< 4.5, 8.51%, 21004EIZ8 1T B asRi H123, EEEMLUAMIETZERZEN4.5W, 8.5W
WMRTHLIBDEEDRITABEOHR L5 X D2FERTHD, ZOMETIIEIL, BEAREIIERE
HEEE2A-1201 TCMIPS~ VL F T AT — X 2 AW T VTSR EO FREL RN+ 28798 (18
EH%) VTCEMENT, 2. 5EBBEMET —Z 2 M5,

1HZEBIVCHEY T %2 HWBMEICB W TIL, BIERKME (historical) IXEIZ19794 7> 51999
fE, fFk&ME (RCP4.5, RCP8.5) 1320794EN H20994EICHT-5TF — 2 25, BEHT—2BLIVA
)T — & & VT, 250 hPaDEEHEIZEIT 2 V= v MO EIC) L CH3ICEIIZT 53R
Ty MEFEITS, 2B, THEINE TCORRMERMUBICESSaUrRYy MERERBREZ L
5% (BEERITIZR () -1 M) , CMIPSD HYEH T — &% OSMESMEEIIIERICH, Zhib LIZEHEA
SNBWELZEANDZ Ay MRHED 2N L E, DT IOREDIZ, ZZTIRRELYHWE,

ZOMETIEILIL, Y=y MOKREICT 5, HEBLOERSITBITI, OB, EHELRD
(ZZhbREEZE D) V%, BRICADLDETRET S, AENIZE, ETAVIEICRET 56
L, TAFETAT UV TAERVDBEAERD S,

Vxy FOBICHT HMEOKZE EFAR LML TIE, CMIPSO A EET —F DI EHWD, BIER
{6 (historical) [Z19704E 2> 5 19994F, I3k & M (RCPS. 5) 1Z20704E 7> 5 20994E & %15 & 45 Gt SR 23
LREDULERDN, TOEEII/INZINWEEZLND) o ETAT B TAOELERLI, SFEE
ERYHEET -2 EIEHAT 5, S0, WBEHAKBEZEE LEZKRKETNVICLDBEERZEEVIT,

4. BRREOBE

(a) BAx DBEASHE Y =y FOBEKRZE L CICKREEE~DIGH O BB
JRA-G5FEMTT — % L TRMM 3B42fE/KkD—HEBDOT —Z ZAWEZEZDa Ry vy MEHICL Y, E
B OWMEMESL L R OB KSA OB Z EEMICHL NI L K Q)21 FEEE D EFEEOMNIAEE &

(a) precip & Z [U,V] 850hPa (incr) (b) (decr)
80 Ty g ; ' ‘ '
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.......................

......................

© S
2 LSS R 8 2
5 [ ¥
= 12 0=
840 \\\\\\\ -
s v v 8 <
o =}
8 AAAAAAA (8]
L o
o it v o AT S S P p P p oA s 4 ° :
o 1 % A e A
30 — 0 % L TR N T o .v',-,rfft',‘,
< I
e L I B O R O e O |""“‘\‘\‘\
............. |§~|'|1 I N L LV
|u R T \ e 2 | TQ mﬁ\\\‘\'\\‘g\\.‘a\.k\‘s\-‘-—.\\‘n‘u.
“
20 - -

X (3)-2 RN 350 K, &AL 2 PVU OZfE#R (EBOY = » Mtk K< xHE) ITERHIZEAL
ZTB LT To7ea v Ry MENFER, RIMOMILERZ b LI EBEILOREN 2 E D
M ZH L, ZOFHOMNEEROVKBRCTERRT 5, HEIEk, <Fxr@iEEDO N7
7 (RBBEICEDVH LTS & ZA) RRREROBERICH HHEE, O)IXHEMICH DEE
DR, BT —v=—F 4 7 1E%K (mm/day), =2 Z—1X 80hPa DI ART ¥ LA
b, RENIKEREE (10 n/s ITHYT 2RI ZH FTORMTRY) .
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OBEEHH L TTolea R Yy MERTH D, ROV TRINTZERMERME (=Y FE D
RSN EWV) OFEICH > THRABRBRILEND Z EBRDND, FROE~OEYVHLIZE-TEKREIND E
o hT7 7 oiE GEAD TRV, TRAUATHRICH > THRIEENRZZEBIEILH T
EBMICRENT, B b, BB N7 7OMMAIZELE T, T (850 hPa) D K FEFEERIENER %2517,
WMOUREHTHND Z L Bnb5, ZhiE, Horinouchi (2014) P TrRENT, LEND D HHEETHBA
TE5, FTEROBWRIVETEY =y EMEND AR, N7 7oRiE CGLE) OoMMlZED, ZTOHROD
N7 7 o%m (FEE) ~&f<, FTT7OBETORKPEFICERWVEGEIEX, TEY=y M EENT 7
DHZRED TIZ XY EEMICHENLVATIRDBIZR > TnD Z & bRIT,

(a) ug ¥' qg—boundary z=0.85 (d) w(moist) ¢' z=0.5
2 T T T T L] L

0.036
0.028
0.02
0.012
0.004
=0.004
-0.012

-0.02

=0.028

L L L ] —0.038

B(3)-3 vy (BALENIRAELED) EHEMLET VICEBWTY =y b (F)
EWITTCE T HBA I/ ONLMEROMHOF CF  RHEREEE) , BEROY =—T 1~
703 LR, BERIITREEZET,

(@) ug 9¥' z=0.1 & gq—boundary (d) w(moist) ' z=0.5
2 T T ] E

X (3)-4 K (3)-3 LRI, LT 7OREIZMND TEY =y FR3HD L &,
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ZOWRWAE TNV RERMBEOZEET VEBEL, BB L, LB 7 -V v URFEET DL &
O ERMALRR AT 7T OHE (MB)-3) , M7 7O0®%EIXTREE 2V, BEXHROFEZEIMZ b
o TNIIRBIRBZCTIE<MONTWIHRATHS (HIZ b T 7 O/TE T EFHRIC X v 5 ek
End) . 2L, TRY=zy MR EEN 7 70BEICHEENORGAE, M7 70%E T LARE
RLGERHD (KB)-4) , HEALAHEXICLY, ZOBRRPPARICHPATELZ L 2R LI,

AIFIZEL ST, Y=y NOMEICH o BAkoMbIE, EEEBILE TEY zy NOMEERIZL ST
BAEOGNDZ &, T, TR vy MRV L2V0FTV, KEESKEOHEAIERIZHS W THRA
LT W ERBALMNIC o, ZOHRIE, HAxOKEORBAFLIT TR, [UESN2EHEOHA
WHILHTE %,

L E®O#FFEIFHorinouchi and Hayashi (2017) ¥ & L CHIlR &7,

BT EREL & LR TIT o =W %E (Yokoyama et al, 2017'") 123\ TCid, %o FEXEH W E5
MOFBEOBWICE > THM LTz, ZOMZ%EE, 11-1THET S,

(b) BEAKSA, Y= v b, WHEAKIROBEROKEZR 2T

WEBETECBT EANN, Yoy b, EEAKBIZBTDELLEOR OB{%%, BRA-Interim F
fEHT, GPCP /K&, OISSTHEEIKIRD H EHMEE AW T -, BREKEOLEEEEZP LTS
7eDIZ, PINZ =X DBAKT A R—A DR GBEERT ADOBEKEIZBE LT, #HE20° -60° N, KA
100° E-180° DfEIE % %1 8 IZEOFfRAT 24T - 7=, EOF1 (EOFfRHT THE LN HE—F— R) [ZmEdbic & A &

60°N
50°N

‘_-"\
40°N 1 20/

30°N

20°N A

100°E  120°E  140°E  160°E  180°

KOE )

60°N
50°N
40°N il
\.__/"'-
30°N
20°N :
N ‘ el : . : : 10°N - B —— : —
100°E 120°E 140°E 160°E 180° 100°E 120°E 140°E 160°E 180°

X (3)-5 7HDOBEXKE~DEIFE. (a), (b)), (c), (DIFFEINE{, PCl, Nino-3.4 SST, PC2,
KOE SST ~D[ElRfE R 2R+, 2 —MREIX 0.3 mm/day T, 0#ITMEE, EBRITE, BHE
XA, BEIZB%DOAEEKREELFRT,
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— N AEE Lo TR Y, ENSOBFHE T API/NF — 2 R KL CTW= (X (3)-ba), —5, EOF2i%, #E
R B K B AL 9 5 BBl e i i (KOE) ED A D BKFEE L Z OO ERENHEOTH S, H5
78 —FE 55 (PC2) &, KOE SST IZ[EF & 9 &, PJ /)& —> LEOF200 b K Lic BT 2L L H)
EEDLERFROLIRDPIR—ARFZ—=0PHBLNE (R)-5d), ZDZ &Ik, ENSOAFHEE T HPJ/NF —
> 3KOE SST fmzE% #ifil 92 DTz T, AL REE EOREKOREALZEE HKOESSTEBHE L T\ 5 Z &
R 5,

EOFfEHT N G D NToRB ZMRFET 2720, HIBKRRET VI K 2 BMEFZREZIT o 72, £ DR, KOE
SST ZEAHEN AT OMILEE & SREREDRILICTHF G T 52 LR ENT, 8B, BAIZBWVTDH
KOE SST #fil Hic kL 2 @R EREITF L TE Y, KOE Lo KKUEEFAMEMAR, RS TR,
EZE2RORBEEHERO—>THd EEZLND, LLEOFREIE, Matsumura et al (2016)'2 & LT
HER S 7=,

WEHEMICB T B B LA %, JRAGSFEARAT, HadISST, K47 O H E&LHI 0 A ¥l % V>, JRASS
DA N—F51958~20154E 2% H & L TR, 1980FERUBEDRKITIER TIX, KEFESSIEITEME
FHY PO > THREY, IR —Y 7HERIETFHE->TWD, LL, 19604FE1 5 DI04
TIFEbBEmAZEN EITHERT S (KB)-6) , 2FV, SOFEREZEICKEEGKEL AR —Y 7HRR
JEII A2 2 kA2 LT\ 5, FEEE0° -70° N, #REE80° E-180° DfEIKA XIS & 3 HEFT 21T o7- &
ZAHXGB)-7), ZOMEILE 2 ERDICHND Z ERNRENT (BB, TR IEENSOIC X ST 5) ,
EOF21X UV v oLl CRIRZE, AF—Y 7 iRAN CEMZENEV (K (3)-Tb) ., PC2ITxf3 5 HZESST~
DIE X BR 72 IEALAH OPDOS AR & 7= L 72,

FERRIZ, PDO indexZWHIERIEX/EIZK L CHEYUFESES &, EOF20 X 51T, AR —Y 7 lEEmKIEDOMR
b, REFERREOTHLTHMEL R, XAFO5MERESERS>TWVD, —F, HFH—FESIXENSO
xS 5, BEMAEMT/NS < Ex BB 8V (K (3)-Tc) o PDOICKHET 28 ZEmaiE, &
EERLV/Ihsnbo0, REAMEHICENTEIXEMNTH D, BLEL Y, ENSOLPDOIXENE ML

1,

0,

1950 1960 1970 1980 1990 2000 2010

Year
X (3)-6 HZWFmSEDERY] (hPa), EHAR=E, A\LE, NCEP HEMfTIC kB4 Hm—r 7
WE & ALTE REPE O fEIOEY . 212 E 7R PDO index 2R3, K& REIT 11 £ 8 % il
L7=d D,
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LR EESRIEOERBERCTHD ERBEIND, FFZ, RIEFEMTIEREESKILIZY v odbfdl
WIS THEE S TWVWAHD, AHDOPIOICLAEENRE->TWNDHEEZXOLNS, LLEORKREIT,
Matsumura and Horinouchi (2016) ¥ & L THIkE X7z,

a EOF1 (32.4%) b EOF2 (13.6%)
70N e 70N —
60N - /—q,a/}w’z 60N - (k%
50N - - ' E\ ) : 50N - < L
40N : 40N |
e .
30N 1 Gl 30N -
20N /&\4 Q = 20N /”’\
10N S ; 10N
D //Z g
EQ ) ——— ‘ EQ : ; !
8E  100E  120E  140E  160E 180  80E 140E  160E 180
B [ ([ [ .
-08 -04 0 0.4 0.8 SLP (hPa)
c d PG2

-

o

|
L

2.mn/\MﬂA F\MM.&A‘
T

-3 T T T T T T T T T T T T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

X (3)-7 EFEOWEKIERED EOF @i ofER, (a) EOF1, (b) EOF2, (c) PC1 (BF—FEhk
7)), (d) PC2, =& —[iEiL 0.2 hPa T OFRITHE Lz, EHRIZE, RITAE2ET, PC
DKL 11 FBE L ERT,

(c) CMIP5F —&# RX—2 &\, R FRICEET HH15E

CMIP5F — & N — Z 2D b T-, BAERMEE (historical) 3 X OVF K5 M (RCP4. 5, RCP8. 5) 12+ 5,
REWBHEBEET ML AV I ab—varyT—F8 QEKTICHBILELD) ZHNVWT, Y v
b, K2R ZDOMOHIEDREBMEEZ TN/, Z OB TITFFICHERYICEREYTED, 6,7
AoF—42%H0,

F9, ~BZLDT—FERHWT, Yy bEBKOBEFRR, FETALICBNWTHREIN TS NE
Uy METIC Lo TR, K(3)-8 ICBERE (1979-1999) DL E DR Z R T, H£ET LD
A (6, 7TH) [BEENSDREDEHZES>TWVWADT, ERE (A) 0L AL, FHEVE
KBZW (D) ZEEERT, WTHROETATYH, HRIE (FXy FEEHOEM) H720 1D
B2, Yy NOEAIZH > TERED L ZABRHMRTWND, 2FED, I THRARBILEND LW
IBBMBARAFE I TS, 2B, FAPLORAZMEILIZTL L TERTNADOT, IZY =
v MIOMER (FAT) BIrFEESATOHRIE, arRYy PER P, 2oLy, ¥
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ACCES51=0 CSIR0=Mk3I=6~0 HodGEM2=CC

s e ) BT
i.

tké!{p:ig

R

R

ACCESS1-3 CanESM2Z MIROC—ESM—CHEM

T T I 2 ®m o ] o
longitude longitusde

MIROC—ESM

iEteretd

T T T T -]

CMCC—-CM FGOALS—82 MIRDCS

tLii;n:.a
k;é%{h:g:

i) 71” L] Ll L
iengitude

CMCC-CMS

Ln&;';"i"S'i
k&Eﬁ:u:-:

HATETE"E
relative
8

CEEE D W 10w e o
longitade Jorvgitude

CNRM=CMS

| e S F :

MPI-ESM-LR

BLLoECE%E

w1 e I e R

X (3)-8 CMIP5 @ historical EB® 6,7 AD—HEHED T —Z A\, 250 hPa DY = v il
W U CHIXTBICEALIZ T & LT L7z Bk & (mm/day) D KE T /L OKEED S OIR 2, 1]
HIRREE, ML = v Mg A HXHERE, A Lo RRBEREGET VOBKHE &SR3V
DO IR, BT —Ar—)VO#EHEIL, 4.5 mm/day 225 7.5 mm/day £ T, AX—RDOEE
T—8E T MITEIE,

=y FOMHAOBEKIREDMEIZELELTHDL I ERDLNDIN, TNV EITEBHEKES, T
MAR—EETHEIN B THIIPNKXLL BREIDT, RICEEFARKBMIN TS EEZ NS, 72
B, Vv bR VI, BAL350K, L2 PVUZR EOSENERMRE EEIZa L RYy PLTYH,
R RERBEOND,

FFR&ME (2079-2099) T, a ARV y MERIIEKICR D (KIEHK) . WTFTRLOETMIZBNTS,
kKD 2 R Y v MERIT, BRESEOaVRY Yy MERE ILSBTWS, BAKIZERICE KT
2500, FEETNVOBRERENDRFRZGE~DOELLVIE, TETAEOSEEDOIZI BRKEN, D
RETCTEICEABRZ D (DRVD) b, ZRENOETIICENT, BEEFMEDOEWIT/II WV,
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(a) Historical (b) RCP4.5
20 20
[ 1.35
T 10 09 10
2
-0_6 =~ 0.45
) OF IR o 0
2 o -0.45
-.6 —10 W‘“" -0.9 10
e -1.35
—20 -20
100 110 120 130 140 150 160 170 180 e 110 120 130 40 50 10 70 Teo
longitude longitude

K(3)-9 K@B)-8 LREHELEN, AFEHT—F2H, FHLEKNI0ODETLVORRET T
EHLIEb D, () IFBRERE (historical), (b) IXFEKMED 5 B RCPA. 5 DFERERT,
vFEDTFIEEZIAFTERDRED BN ERETHHEIAEERT, B, W7 —AF—NiX
X (3)-8 X VW (-1.5 ~ 1.5 mm/day) Z LIZHEE,

(a) Historical (b) RCP4.5

relative latitude

100 110 120 130 140 150 160 170 180 100 110 120 130 140 150 160 170 180

longitude longitude

K (3)-10 [X(3)-9 & [FAEFN, FETAD 6, 7T HOKEM (30 FEHMHE) T —% %/
W, Y AVFETAEBENSDREZEH LIZLD, Ny FE2DFEEZAITEADREN
NN EBETHDLEZAEET,

X (3)-9 1%, K-8 LFEEEN, AVHMET —2 &2 A\, SHICHERALEN0DETVOFEEZT
RCHEPZLOTH D, REOKETISFET —FEHWEHAICHSTHhEIWD, Yoy OREANZH
ST, BF—Z DL LERABICEKRENEICR>TWVS, EHICEFOEMATIZIAICR>TWEIDLHFE
BThb, REODKEENKB)-8 IV b/IhENZ &id, AVEBHBECL > TV =2y FOMENZTDH
BTS2 OENGFEHNRLDICEZHDY, BKIZ—0AMMAZ LBEMICFEHLEbDLERD
ZEZED, WhiE, BAY =y FELBITEIKEBAR—PAMBEND ZLIZL-T, BRFMEHT
BIEEEDL > IZRDPDTHD, LrLl, MOB)-8 LRAKREENEDL VWO Z &iE, ARHOY =
v NEHONLE & BEKEE OB DFE 2 DB ZFE->Z L 2R L TW5D, K(3)-9 IThistorical 7 v
LRCP4. 55 » DfER AT, RCPS.5THIERIIFAETH 5,

B (3)-10 TIXEHICEHEH LED, RETFLOHEHBAKBEOTEBD, ~VFEFALT Vv
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(2) U 250hPa historical & rcp85—historical
50 prr A —
e 2.4
40 1.8
% 0.8
3
i °
- -0.8
20 - -1.8
M NPR ¥ AT e w:i PP W (. _ -2.4
100 110 120 130 140 150 160 170 180
longitude
(b) Precip historical & rcp85—historical
50 — e re—— S S ———
[ 1= ) j -
40 2 A 1.6
° 08
k-
B ¥} 18°
< -0.8
20F 7= tob-5_~h§_-___‘: -1.6
(. L@l B L [l -2.4

100 110 120 130 140 150 160 170 180
longitude

B (3)-11 (a) 250 hPa OHFEE (m/s) &, (b) FHEKE (mm/day) DETNT Y T )Ly
DFFR B (RCPS. 5) & BIAEXE (historical) D7 (AIEDPLREZSINVELD, KT —v =—
R) b NZBEKBEOREME (2 %—) .

TN (BT IAVORYE) PODOREE, FETTNVOHEHERBEMEOY = v MDA E %2 LU IR
WKTFH L TiToleary Ry y NEHERT, ERIZ, KOG -9 LEENCEAETHE, o Lix, &%
ETNVICBITHREFOREKRTOREX, TAENCBTIREFN LY 2y NOKRELHBERS D,
Vv hOREAIZHE > THRAENRTEI2HEEARHD ZEE2ERT D, EEMITIE, KG)-9 X FHRE
ZNPhSnDE, KEB)-8 NHXB)-9 ~OELLFEETHD, TR0, FHHMBELL 251T L,
WHhITERFHEBEH TSI DIBRIETHLIICRDDT, HifFINdE{LTHD,

UED X2, Y=y b EBEKOBEFRIZ, A2 OKRGEORER R 7 — 5 bRUEFHIRER R 7 — v F
THROMSZ ERNbNd, ULZFHMiELE T2 LT, BERELOERBE~DOELLE LY LR
WEBLBTE D,

X (3)-11 1%, 250 hPa TORVEEIE & #F TOEKEDE, THDOET VT 3 TN EHOHBERE
MO RR[E~OEERT, RERHEIL, Y=y POMEAITHEEY, LUMTHE>TWDH, T,
Vrxy FBREHHICIEE T TSI LEEKRT L, —FH, BKIE K<HMbLNATWDILHICERITHEED
EVWIHBER E 2D, TOEAELILSAD L, WNBEFEOHEDLROMBRBEAKTFIZEWT, BER
BEOBEAKE —27 OFAOIZE D B L Y SBEAKDHRRRENWI EBLN D, 2FEV, BRITEILIN
BT TR, BFTH2EVWHION, EFAT UYL ITNMCLETREL D, HERDOEICH S &,
TOERITIENEIICAZD, LPL, EFAT U TACHEBNS Y =y MME, BAKEIY L
FITEWDOT, RICEALCEIICEIZTZ FLTH, ZFOBEILOSHIZILVIESREZLICEET S
ERHD, T TRIZE—IEEICERT 5,

X|3-12 |2, 135E-150EDREH DY = v Ml & Bk E— 7 OFEEN, FET /N CTHRIEN B FRITHT
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(a) historical —) rcp45 (b) historical —) rcp85
(deg) (deq)
3 T T "1slope: 0.391 2 P T T T slope: 0.343
! 1r=0.558 ; 1 r=0.584
B ] i . ]
2r . Jused 30 / 32 r + Jused 30 / 32
E : 3 s
G : / <
%) [ e Vo ] 7]
5 °f @ **ZIF £ 1 o
x r 27T h ] x
o -1+ Y s o]
o} ] ) i
a L ] o [
5=2F ] a3 .
B ] : +
-3r 7 s ]
') SN BN SN I S Lo ywls uoa _5:. 1 | 1 1 1
-4 =3 =2 -1 0 1 2 3 -5 =4 =3 =2 -1 0 1 2
(deg) (deg)
ua peak lat shift ua peak lat shift

X (3)-12 BAEKE DIFREME (a: RCP4.5, b: RCP8.5) ~D, KETFNMITHIT HRRE
135E-150E @ 6=7 A OREFN Y = v MNloZE L (Bi#h) &K E— 27 DR DEAL,

TEDXE BT DIERT, FHTLILEVTNLE I CTHIN, ETMICL-oTFIdEETSI DL
HbH, TLT, MFEFHELTHWDZ RS HEREIZE 77— 2 L H99% LI EAE) . MEIRE
BICIIREREFGEEER LV, L, TRNETOMROER/NLD, Pz FhLBEA~NE WS KEE

(a) t(135-150))

(b)

CONTOUR INTERVAL = 3.000E+00

X (3)-13 RCP8.5 DEET /LD 6 HDHIEEDXAEME L Y KO 7= 135-150E DV = » il &
E L, {£RTOWEHKBOKMBEMD (a) FHEE, 725N, (b)MHEIAKRD Y = v MliEE ~D R
G (W= =2—FT47) LWEIKEDETNAVT VY T NAVEE (o X—)
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r(SST, tos grad peok Iot(140 160))

CONTOUR INTERVAL = 3.000E+00

X (3)-14 [ (3)-13a L[EAEED, Y= v MIOEE DRIV IZ 140-160FE D /KR A ELD A F
K rBEEZHWESE, 22— XX (3)-13b & FEk,

BRITHENCHD EEZLND, Lo T, BREKFOMEDOKEMBOR KA, Y=y MOENIZ
BT A AEEREVNEBZLND,

ZI TV =y MIOMBEIZREREELZEZ DWBHEAKIRIZ OV TR, K(3)-13a 1%, 135-150E
DEETNVORBED 6 ARBEENLELNTZY =y FIOEE L, FU & & DK S0 HEEKIE DR E
Db & OMEBAREERT, PRECIHXEOME CREE T THERTET 5, ZhaxEIREF
¥ (X(3)-13a) THRB &, (7) KEAMBLVICHZ2ETVIEEY =y MIBILICH D &0 5 B
Ricks, —FH, (1) BHLIZAOHBTHY, BHOWEAKRPSV (KW) £74EEY -y b
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Snow cover variation (MAM) over Eurasian region
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(a) L42-L72 DJF zonal wind
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Frequent occurrences of record-breaking floods and snow storms in recent years alert our
society to an increase of extraordinary precipitation events associated with the global warming.
The IPCC ARS (2013) suggested that unlike temperature, which is predicted to increase almost
everywhere on Earth, precipitation will change in a complex pattern. In addition, our scientific
understanding of regional precipitation changes is very limited. Since Japan and East Asia,
which are located between the Pacific Ocean to the east and the Asian continent to the west, are
in a complex situation, the responses of daily weather and precipitation to climate change could
be complex and very sensitive. To take appropriate actions for preventing disasters, studies are
urgently needed to examine the future changes in the precipitation in this region.

This project aims to obtain accurate information concerning precipitation changes in the
regions of East Asia and around Japan, focusing on the changes in the precipitation
characteristics associated with global warming. Since precipitation is associated with
subgrid-scale phenomena in numerical models, even state-of-the-art climate models have
difficulty representing its characteristics. Therefore, in this project, we have used various novel
observations, especially satellite data, in addition to the climate model outputs, to extract best
accurate information, concerning the future changes in the precipitation characteristics based
on a physical understanding of the link between large-scale environmental conditions and
precipitation characteristics.

Among various important outcomes, an important result is that we successfully
extracted the likely future changes in three different types of precipitation systems in early
summer around Japan. Analyzing 3D precipitation data obtained from the spaceborne
precipitation radar on the Global Precipitation Measurement core satellite, we classified the
precipitation systems into the following three types: mid-latitude, organized, and small-sized
systems. After physical and statistical analyses, look-up tables for the contributions from each
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precipitation type related to large-scale conditions were constructed. Finally, using large-scale
conditions from the RCP8.5 scenario runs of CMIP5 multi-model outputs, we extracted
changes in the precipitation characteristics for the end of this century. Torrential rainfall events
are generally attributed to the organized systems. While such organized systems are rarely
found on the Tohoku and Japan Sea side in Japan in the current climate, the future projection
shows a large increase in the organized systems in these regions, which will result in an
increase in the torrential rainfall. Such information can be transmitted to policy makers to
enable adequate actions toward disaster prevention.
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