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RIS T 2 AV TFET ALY S LML, BEFICEBWTIERE EIIEML vy, £ 0E
WO—EIX, EEOY =y N ETORBBRIRICEZV VI e—RTFLaxsyaritioaTAETEL L
NHLMMTR -7 (K2, 13~[X2. 14)
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<H¥7TF—<3>

BT T —=<3TIE, 2 =TT RKEST Ry MRBEICER L, #—57 >y b & dimakg - [UEBR
DEACIZFH O KR E VKB EFRE ZCMIP5 & MIP6DO~ LV FET AT U o TOVEBRN LRI L, AR
DODRWGEL TV A B LOREFTMIZEZL B2 b T ARMEINED REWGES ORBLIEE S Z — 2B b
L7z, BITERME R T, 2O OB EBRBEF LT, MHRENE L TWVEINRRL DI, B
BT =20, FHTRETAOTRMEEZFHAL, AHV=XLEZRFELTZ, ZhbOMREREEIC, R
BEALISENIE / ADBAREICED LI REHEY TV FTRDENENI A= —F 4 VU EMHEL, K
EEENHE D B OMEMAEIA LN Lz, —HEOMELZBL CELNZEBEIILLTO®EY TH D,

FRZAb % TR 2 85T T VITIT RHFERREEN KD 720, ORI X 5 1k T HlRE
ROBNZIIZCOMEM R R D EZAND D, TRIOEHELTEEIMT H720OI1IC, CMIPET LB IV
CMIP5EZ AR Pl 5 28O EFERT 7 Wik KUER & ORRZE D 6 AR IR ZEW N Z — o &Gt
WICEBR Lz, ZORA M=V —FA42 7 7a—FO TR REZ S &0, KREFIRSZR O
FERZIEe, EREBAKBEERCT UV A=V ORMBEREEOER 2 & Lz (3. 1~X3.10) .

HERT VT OBKEDRFREIZ OV TCMIPSFHI & CMIP6 Tl & [l L=, BT U7 TidBiie
A AME ) 23 I S D AT SR 7S AY CMIP6 Tl C gk b b TRk BN 2SI+ 5 —J7, #EPE Lk
(AARMITZET) TIEBAKEBEMAIMHE STV, ZOFRERICOVWTHRF LEZE Z A, CMIP6
TFNTC, 2= TV T REFIBICEDMEREE T P T A FDOBRICED, T A — U PERPSHAIIC
LS AL, EOME, KT U7 TIEBKEEINEOFLARERICST7 P LeEBE2 LD (K3, 11~
3.12) .

ZET T T V& O T v KRR R 2 T ARI4ET H S (20204F) I BE5E L 7= 3% 3& 22 Af
FIEENC X T DA o FEORBEA =X L EPRR22E Q010F) RO EET V7 A— i+ 54k
B RKEFEDOEBA N =X LZOWTHE L, ZNOOMIrNE, 7 VTR0 EZO4FE 2 B8 (2%
T DT, REFHEROA > REOEZBMEFERIC L2 ERBRERA =X ABHLNI R 5T
(3.13) .

[20184FE D H AR D EIRBIRFE AL, ASMBERGOFHEMN THLTHZ YL WO RHIAREGEL Tz
D] FARTZRER, PIRE — &R LT 2 BBy & KU PRI R EIEIT OIS —8 L7z 2 & THRE
LheolobBEz N5, £, RITIVER (20094F~20194F) OMERATIR T OB AKIEEIZFHE L7z & 2
A, KEEZGIEREZTEAKPHEELTEY, BRELTHEI»OOKELSEEOHIL, HAH Y MK
i EOWEC XL D, SRS~ R T EETORKDOARLZEENHL N7 (X3, 14~
3.15) .

<Y TTF—<4>

BT T4, TAvE CREGHIMIE (HEMEES-8%) TIK FIH S N7-CMIPSD 4> DR EFEXEE
TV (GOM) D MM A fEt L. A AR O B 4T ERRZEIZE L COMIPS T v 3 o 7L R O AN e FE P &
YN NR—TETWRNWI EEHRL LT, 2085 REEEMRRT L BEMET VOANTT —
ZLLTEL bS8 O>DKBEERICE L T, CMIP6 7 > ¥ 2 7L O R M2 FEEN A N —T %7
BOREFCOMZ BN 5 FIELBHRE Lz, TORE. ACCESS-CM2 (A —A FF U 7) | IPSL-CM6A-LR
(77 A) . MIROC6 (HA) . MRI-ESM2.0 (HA) . MPI-ESM1-2-HR (RA ) D5DDGCOMARE
GOME L CEIRE Tz, S HIT, 520RBET AN DR THIO R A, 3H - SR CTHW O
DEBOREIC L - TRl L7z (K4, 1~[X4.9) , BRI N5 >ORFCMORES TV AT —4% (¥
BEHEET L THEVWRLTWE S IS =5EE TV FPRlT — %) (ZESZEREENFFEFT O A-PLAT-Pron»
DB S AL, HEHEFSI8 & [ENAEREEMIIEHT - ]EABEISHIIE Y v 7T AodEkEy ) A& LT,
IR D A 22 B BB AT R S AT Te 8 2 < O REEREA - EISHFSE CEUERIH S TV D, R HE
B RBITOKBETNT — 2y F20220 HEEREREFRE L TOLERHAINITETH D,

I 6z, EEKEY T U A& WO TR BN RO OIS D72, CMIP6T v 7 L R{RD R
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HeEMERO TR TORIKFETLOMBRLEBICOWVWTORELSETORERRICHOWT, V75 —<1 L4k
FITHLEREZ R L, ZOMEEEEFTA - @eEE s X OBORRESR IR L TRR LT,

5—2. REERE~DER
<ATEEMNBRICER L2 RE>

 ABETEREINE S S OREBLZBEET VO TRNCESS ZBEY T IV AT —% ("[EETLVTHT
— A B RBEHMET LV THENRLT VLI IICASA TAHESEN T L-bo) X, ENCRENIEFTO
A-PLAT-Pro CABI & v, WESMEHIE Y 0 V=7 FTh L HEMEERS-18 & E T EREM ZERT - KEE
o st 7 e 77 AoEKE YTV A E LTBEMH SN TS, F2022FNIZHE S
HXRE - KRETORETT — 2ty F0220EERERERZ L RDTETH D,

. A O R FR L D6 A IPCC ARG WGLIZHIH S iz, 7o, ARNTERBEEMBIM (2019. 4-
2022.3) L ARGDEINGH LM (FFH2019. 1232, % PR2021.132) L DX A I TR K W EIFF AR
Moo, KB X DB FA X R SCDOARG~DRR G HEIL106H TH V. AFLED L5 i
SO RMFEAGHRE E~DOFKBEOTEH LN YFHETX 5,

<fTBENERTLHIZEBRAENDIHR>

. KRB TCTERIRENIEODORRKUEET VN OAER LTeKES TV A7 — 213, BUERZ < ORE
FEAM - EICAFE TR SN TR, A% LFHBELRHMA D L TFHISND, 10 OREFN - i
ISR DR &Ky T U AT — # BN IR M R E B BRI S H ORI b L bz, HE
BIRR OISR O D DOEEER 0D LM EN D,
ARREORE L L TR RELRMBEEENI T D 62M O EFA & BB ARSI TEY
TS ORI OIPCCRHIRE FIEM SN L Z ENRIAEN D,
BREAESETT oL, HAAKK TS, BERAARLCHEHET S L5 REPFENOBRENEE D
TEERERMLE, I, AR%ORBORREICEWNT, BERERE 2D EMFEND,
P HARDORIRENEEDOKBERE LT, 2—F T RENSEHET L LEORIDOBEIZED
KRIEBR W & PEET TORKKBRKEOHMICEE S B EOHEHDREEZH S MLz, =
ORRFET, THAARORIRSZERFBEAEICHMZ D720, 7T VTHMEROEEROEY 2T =4 —DOH %
EBUORIRER IR T ZENTE D,
P HARORIEENIT, IR ERE IR LRI A D =ALATER SN TND Z &R L, RIE
I ) KRR EBROKBKERINT, RIEEROREEEZ SO a2 ER L, £PEROT
I E2-3kmD KR EZEDOKEREDOET=F ) VI BEHTH D Z L ER LIl BRILSER T3
WCEBRT 2 LM Enb,
BIBEDONVL Y T WEOWKBD I ENA T ARICEFT R 2 67267 [WACE (Warm
Antarctic/Cold Burasia) XZ —2 ] DWELAA D=L %E L, EHIZZOHRENRHRDIZIE
E2TOREET /L THE/NFM I TWD Z & &4 L7z, WACE/NZ —ZiEH L CRERFRNTF
MTL2KMBEETNVEZRBR LTSI EZZET L 2L OEBEEZHABTICAND Z LRHIRFI N
Do
ZEOBAIEIC X DWIEE 2 /B A TZ20184ET A ZENITHE < MR & 13, B IR0 ikl BE AL R SR IR o0 T
HARESEE LD bEP-o Tl L ORBHETH 22 HRETT IV 7k ERM Lz, B
ZEORFEEROTRAEE R Eoloolz, #REBNNIC X 2 KIROWHRKIRE=%1 v 7 ONE,E
Ml L, BORIREICEEREMRAIHIfFIND,
AARZZLRT U7 OFHKERE N Z — 2 O RE TR T2 &, ARETERRINTZ5D
DREZMEET NV ORGESFT VAR, OMIP6~ AT ET VO REEEOELHUNCKB L T D Z
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EBRPhrolz, Sk, AAMEDORBED TR TR 2 KJELE N Z = FRIEZOERIZIER LT
TN TE, TARPEOHEMON RICER D LRSS,

9. HAZBOLRT PTICHARKEZ I & ZTHEMATHROBKEEA, RIT10EMITIIEF ICIEFET
bHZ LR, REMOANTHEEBIICE VAN Rl BIEMRIRLOEEFL I 2 —v
g Y ORHEOT= 0T, BKZIRD & LTk R -IERERSE T =2 ) V7 BLETH D,

5—3. BEBEDERRN

AT, ARBOZER, AR, EE. ZEREFOBRFRECHEAL., BAROKEY T I 4B X
DA MIZAEZE 72 0T RBEERESRIC O T, [REEFILEE E LTOFA RN =—va v 25
P LTe, ELTH =Ty FE LEREIEAVTEET AVHTED LI L2 DT, Yy
D ZAOEMEEIZONY G RETHA M=V =T VEHE LT, REOBRA M=V =T 1 K
DE, HEPH R D RERFERIBOFEREADOARRIEIC OV TOFREBOREF T OV~ —L L
TR L 72,

Fo, AR Z 3G & U SRR - @IS T Yy NOMlgEIS 2 Y — v T AHET
WERMBEON TELMPSICE S KBEY TV A EZA =) =T 4 v EIZvy B 7 L TEHli L, CMIP52>
LEIRSNTE &MY TV AT, CMIPSET ABHO FRIOIES DX IZOWTE o h /23— L TWh7ed
ST EEBR LT, COMIP6Z FHWT-AFETIX, ZOREEET DO TIEZBRE L, CMIP6ET
NEEOFRDOIE S S X AW N—TEX 5L IITEODRBET ARV U, BN - @S2
07 ANHAWEIEREEY T U A EER Lz, i, HEEESIS L ENIBRBEFZEAT - &2 B
Wse 7w 77 hodhlxfEs 7 ) AL LT, kMoK B BB RN A F (M T 7o 8% < O RERE
fili - @IS CHREFH SN TS, FLXRE - KETORE T T — % & v 520220 82724 Al 2
FELTCHLRAShDITETHD, SHIC, LRORESETNMICL D BHRGIRELDA F—1 —
TAVBBE L, TOMRE, KBTIV A0 b OREREOFOREICET 2R L LT, AR
fili « BISAFIEE B L OBORIREFR I L TIRRTHZENTE 2, IHICHEESERORIEL L Tkis
AR=U =4 VOHENPBE LD, DNV FWV—KEITONRT7 Ly N HERK L TAR - B L7,

VL by | FRBEZAT O R OB TOMIP6E T AAREN D BT LB DIE S D& & N—F 55
OORKET N EZEHIMEANCRINL . T OFREZEMIFEZICE ST Z LN TE, THICES<IE
WS TV AL OREFMN - EHMETHH I bD LR oTc 2 & xR B REOR KT
BIZEALT, 205250 REXEEFALDIZTLOXIZONWTYH ot 2 52WE - LA N—U—F 1
ELCRMEETE R, S BATORy T by FEER - ABR L7 Y, ABREOBEEZ K&
FEIZEREE BTN TE, BT, V7T —~IZ oW TR#T 5,

<HTTr—<1>

AARBBEE OZN, EFEOFRARIES - RRANY —0 | BT VT AFORFEWIZTIER L TAD
= A LDENTEATUV ZILEINLDRE R & RS DL NN Z — v %510 5 Z LTI L
Too S HIT, RHBSKBES O REN & BREREDORRKEN L ITHOWNT, CMIP5, CMIP6E 7 /L% HIW
TTPRIOELSEAFEL, ZW. R, BEEFROREMICOVWTOR M=V =T 1 L ZHES
HZLNTEIZ, £, WENMATZES-188 L ONIESH S 71 /7 Aodt@EkfEy - U F & L TR
SNTZCMIPEDSET MAZDOWNWT A F—U —F A4 VOHRTEl L72fE R %2, 77 —~4 L L CTE
FEAM - BWEISHFEE AR R D Z N TE, SRR A FEMAICTEERR L, RESERORIEL L
T, BREA =V =T AV ORENDE LD, —fKIANTO/ 7 Ly PHIERR LT (K0.2) o &
MBS EZEEEBOERBYEOT v A LD A D= X AMIHOWT OIS H B R s o
RIS A M=V =T A4 VEMBETEL LI, EAKRORIELRERVHLITBICELED, YWD
HiZEA 1 DR & 157,
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<HTTF—<2>

A HEBEZNZNICONT, RERESC, *HE Eigo @l RomRE RN B AROBEKORER
ERIZOWNWT, EDOXIBRAFN—V—=FA4 L LTHNEINEWALNTDHZ ENTE, BUITHEEL
7o L DIT, A0 KE B O MRS 5 ki BB o FAE O KA R AL . R E o fEVE Y = o R
RZTDOLEOEEE R EN, BEEAKREEZ R LTSI ENbY, BERICE SN, CMIPEST
AT T FICOB SNV RAT R BIERRZICHOWVWTS, VY 7EL Lo hlvamRzE52 &
MT&ETe, LEXD ., HPIOME BB HmITER I LT,

<H#7TF—<3>

BT T —<3F, WMEKRY —7 NGO RO KEBIGEE A2 ME L, B RO EY T
UABIORENMICEELZ L 72O T AHEFEEDOREWRESORBLIGE XF - 2HLMNCL, Zh
EAR=V =T OO DR 2K Lz, BARMICIZ, BEFEET 27 O & i Bk
TAEDA =V —=F A4 TR, EERT VT BEAKEDOMIPS/6 T HIDEW, b1 KFEERRET T D
T KRB 5 BVHELE D BB O, BT U7 A= ORBKIEE L AARDE O K ED R
EL VTR b REEARL TS,

<HT7TF—<4>

AtEaEx 2R 4G, £95HH@EY . ZEMMITZEE ~Oe TV v 7 Z24T0 AR TIERT
NERFEREBREOER M Le, £, BAFORENIE T VAT THRESE Y T U A& LTHM
SNTEADDOREBECOMIKRERITY "D Z L2 L, BN - #ICHSE CTEER 8 SOXHEEK
DR BN Z TN A N —T & DD DORECONZ BT HHEHI R FIEABT Lz, 28 HEE T
(S DORBET T ) A OB - AFBICOWTHRHZRET L) BT Wil HoRELB X T,
Fx OB LIZARECOMDORES TV A7 — 2 BHfEEERS-18%E CHhmafms TV A& LTHRMH I,

6. BFRERRDFERIRI
6—1. EBfTEHIHX
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6 2
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6 — 2. HMPMEE
FRICREET RS FH IR,

6 —3. FOMMIEFMEK

Al & i I HET D R R 2 {
LT OMEE EFEER (EaHik L) 1 81
NEARR (Fo%) 1561
ERE OB - Hlixah) o Ehi 8 21F
VA A IHAOAK - Pk 1091
AT B 5% H 5

7. ERRILFETTIEE DRI

1) BXEFoFHEBREE ., 2B (Global Precipitation Measurements : GPM) @ Z:[EFl5
F—LDAKRMY —H—%HH, F—LNOHEBEKBN T2 X 7 FOREEZITS> TS,
S B —s3— | 1 Gail Skofronick—Jackson (NASA/GSFC, USA) (2019) . Scott Braun (NASA/GSFC,
UsA)  (2020-)

2) KI[E NASA @ Wei-Kuo Tao flit: & OILFRMFFE T, GPM BLRIZ H W7 i i 9 KD 3 IRITiE BN
BHEET LAY X LBFE ATV, KRBT 1 #7 | Z NASA KT JAXA @ GPMARHE 1 & 7 |
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ELTHRICREEL TS, B v ¥ —s3— 1T : Wei-Kuo Tao (NASA/GSFC, USA)

3) Future Earth 7’u>y =7 F~OEHAY B3 Belmont Forum KEZENGEE [FE~ 10 FEHEOH
Iugg P 388 B 7% 5L fe TR D e~ [ T CRFOIBAERY AT REME (InterDec) | @ F T, HKFIeimE 74
firhfsE o # =L _NVT RS (VAT =2—) | Xy T A=T T U7 (A Y) (KN HF
Wiy — (RE) HEBFRE & OLRPIIEZ 2020 K F THEME L7,

4) EU Horizon 2020 DML TERMN O ILFHIZEE N HFET D 2 SO Ty =27 b (Fu— L7l
BT AMIESE T ot A 72 Y =7 b “Blue-Action”, K OEMEMEGE RKMEHES I 2 L
—Yary7uyoZ b “SOMAR?) DEIR S NZERICIE, RRESHEN S T — =L LTS,

5) % 6 KAt G ET MAHAIEE T 7 ¥ = 7 b (CMIP6) D IEXE T VAHELEE 7 m Y =7 hTh D, Polar
amplification MIP (PAMIP) IZ&E L., T NVERT —F ORMEELZITHR > T35,

6) [EFRILRAFZEEHE 4 - QBO K& 7 VR EEE 7 m v = 7 b (QBO1)
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SN - EERIRY : A1 - 2B 07 LER B ATV, Gl ZHR L7z, (Butchart et al. 2020,
Richter et al. 2020)

E AR E S0 - QoA HBL T L2 HRAPTOKEET LV EZED T, H—D7 v a Miciho - ER
ATV, QBOD B ZIRD 5,

7) [E BRI EAFFEET A o Bl B RAT el e 2 = 7 | (S-RIP)

B 74 —s3—k :Kevin Hamilton CK/NU A K) | Lesley Gray (A v 7 A 74— KK) |
Anne Smith (CKNCAR) . James Anstey (HlICCCma) . Lynn Harvey(CKk=im Z KK). Gloria
Manney (CKNWRA) . George Kiladis (ZKNOAA)

SN - PR - B A =M X DEREITHoTWD, XA MR L7z, (Kawatani et al.
2020)

E R R E ST - EEREBE OB OBELE - EAEZHRL, B2 0N LRKREEE
k22 & T, SROBIMENTT — 2 ODWRITKILT D,

8) [EFRILRAFICEHEI4 « WOl R T FIBIC K DHBERX b — L 8T v 7 1% & REKIEREEERO
HgOR : BARE A AT Lo ZEMIEFEFFE (AARPIRREES « A 27 VRS E4e) & LT
2021 « 22 4R LD 2 RN IL RIS 2 F i 5, BEICEERILERR CA MR L7z (Okajima, Nakamura,
Kaspi 2021)

8. WFRAERSEE

MR E
FORURFEEE 223 R RF BB RO SE R R B 2 R B LR AR B T,
e (B%E) | ESCERBENIERT BEMEA . BUE, RN RFPRRMBEVEATEER - BlIFTR

HFge oy
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FCLRFIEH AL, U oy b RERGR R LIRS T 207 L R R
B RIFIER R, BUFE, BUSORF SRR S BT IT 2 o & — i
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SRR AR AU RS R ZEBE B A A JE R LR (MERRE R RK) BT,
e (B%E) | REKFITF - Bh¥ BIE. AiEE R M ERER B R S e R
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EEORFE TR, RARETERMER AT EREEREE T, t (T%) HAK
FAPERINIEFT B T, BUE, B L8 E RRT AR EATNS N AR TR = &
E%
FOXRFHE LA, FRPERZER G UM R LRRRE T, b (521 |
ENZBREIOTIERTARE B . BAE, ESLATTERE R IE N E S EREEATFEAT HER o R T A SEI R B R
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0. REDOFHHM

OI—1 BARBEIBORERECETIAN—IV—F( DD RIBERBEBEBROPE
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ENTNWD, 201812 IIXRBEEB IS ES AT S, BRER 2R OICHESR P HESI L, 2ok
L 70 D BFAL - BEISIED T2, HMEREBILICI > TREREREDO L IICEILTEINEDNY R
TLHATHLERS S, LL, [IEET VL DMRETRICIZET VL DXL 2E N KE
<, Fh, ETAMETOMIENPLBRERBEL Vo TZHIIRA 7y — VOB LE LT L HRIATE RN LN
STHEERE D, AT, Mk R 7 — L OF - B SAF T8 BOR R E I 35 W\ CEE RO R R kI
DNTOREA IR AIBEMER Rk S 7201 5, CMIPO < L FEFT AN L SRR THIZRETE 0L D00
(A N—VU—=F A ] %, ZEM - BICHEELS L OCERREB IR L THRRTHIZEEZHENE LT
WM EIT - 7=,

AKY 77 —<TlE, BREBREHORN. EFOFRNRES « FiI2o - BERORZ—V BTV
TAFEQREEBIZHEAL, TRENUTOMREEZT 2, (1) AARROIRNRERICEL TEX6 >0
24T o7, (2)BEAZFEDT A X AR T — & 0> B IR 0 [ 3k 52 /i 12 Hal 3= 5 KB 2 # it a0
RS, WHARDEIEENICLERREER LM Lz, (b) ZMICEET 5190K[ %5 H% 2 DOE
L L CTIRRoe b Lz, (c) (d) 2018478 H ARZEWNIC I 1T D xfiilE BJg b7 7 o ) F#09h & figir L .
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WO G 7Ly B LTRITL, %< OBEEEICRAM L7,

1. HFEBEZEEN

BT T =<1 1EBERE LD TR K RICEAT A NV T4 UEBELZENET D, TTHE
T—x, M EBRT—%, [IEFHENSTT — 22O, BEOBIEREKE G726 T RKIEERBRE 2 M L
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4. BREVOEBL

(a) KRHBIRIBZE R A O —HELL BRT & BAER BRI W T, ENEN/RENR RIS REE S
e (K1.1) o BISFEAMARIOIAANIIE, ERHEORESKE - BKEEZ M) K (m 28—
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AT S BT, ZORKEEBEROR D OB IEREA e 20— &) R]NFH R 7 L—LAT
— 7 %BLTCHMET LI ENMKRD T a2 Lz, ERE L A —IZROATRAE & LSBT E =%
ERWMNTE2HEEICENTIEHND KAEE E L TMONTWER, RIFERHID CRBEEAISER & O
AR B 245 Lo, R &2 EFRFEIC % £ L7z (Shibuya et al. 2021, J. Climate) " ,
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1.1 76 H AR CRAT D KBBEIMRSERICIEET 2 KAMEERE ¥ — v of&R, i (a)
KIRBZERFEE4Bmi~3 877, (b)) ZE28mi~FRAEAI,

(b) 0 [ K B G2 D[R] IRp LI i B URBRHEAE) 13, MR OZEMICE T 28k« 28L& (B2 13798 A A
FZEOREAKR) & ORICHFICHEERMBERRERSZ ER RSN, ERS O OHE— - B 5k
KRG T B REMBIEL (PC1, PC2) & WAZARZEMIC I8 1) 2 Wi K BB s AL 58k URIRIEHRE) L o
R (B1. 2a) 6, IREFEEEICBE T 519 B O L, EICHTROB I OFEE (PC1) & KRRKEIZH
T HFIE (PC2) D2ODEEHEIC L 2 E &) CIRK uib ST k-, £72. PC1, PC2AMIEIZKREW
IR SE R A X2 b ORAERITER D 2 < M ORY b/ E o7 (X1.2b) , PCLEIE6H
~THWIA), PC2IT6A THI~TAIZZENZNEBKRE L 254X MENRE L, WPCANIIZKEL 72
DNRLTWVWDIE6H FRI~TAMAEIZATHD ZENDhol-, THITBERESREEL L O LIRS
RARBHICER L CNDZ L EERANTH D,

EHIT, PCIRIE KRR NE~F g ORIMISE EHHBEN S 57217 T <, KRR EZEDO TR TREO
WEMERE N2 — b0 2L NI o, —HPC2E T EZBIZIZE A EBE RV T T IVBFTE
P, TORBIIRKATEOKAKCHEEUCHRE ST\, ZiE, % (a) TR 37zl £ o R
ZERICES ARON D KIEERNZ — X< YT E 2 FHH] (PCl, Pe2psdkic K& V) BNHEMN >, #l
RIFPC2OHBINPRKE L LEDRELZEDRVERFEFNHLOND Z &L WMEDZERTERS DFE
THZEEDHATELMPETH D, MR E EEEGEICHE LTz (Shibuya et al. 2021, SOLA) 2,
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PR (45 AMeDASHELI M S o> FAZ 1% TRESR) 2N FICBLI S 5 A%k, (b) 1979-20204E6-7H 1T B W T4
Btk lca £ DA X2 Mg,

(c) 20184FEVH HAZMIZIK T D5 E BJg N7 7 D ) FRIENR IOV T OHFIfFET
20184FTHB-8HICVH H ARIRIRICZE N Z 72D LTEBEAK Y AT LOREL | BRI AT LO% FITER L
7okt B kT 7 R L kB L 2PN (K1.3), ZEMEL720 LB AT Aid, RV ER
A5 | A OIRWEEKTE (7-9 km) ORDOZ W, RSAMMLLIEEK AT A THoTo, —
¥ REAMEITREEIC R THEZE T, stk 2ENIEF BB Th o7z, RFETIE, 2D b
T 7 D IPFRNC KB E R 2 EE L, xR EEE IR T AR AR o 2 LA EENIR LT,
ZOERBHRH FREOKFEKRER T 7 v 7 APGR &I, TROFEER O ZICHA S 2S 2 EY HT
HEEZH S Tz, £, A HFOI WA ERIRIC X2 4mET EEomE b E8&b Lz, Zhbo
HFAZ K o TIHEF IR SN BRBESGICB W T, Mk L7eBAKk s A7 AN ERMMER S, Rk T
ZHAbEL SN, UEORREZFHLE L TE LD, [RBEED2018FETH EHFETICRELE
(Yokoyama et al. 2020, JMSJ) ¥

(a) Rainfall, potential vorticity at 350 K, precipitable water

50N - at 0 UTC on 7 July 2018
| ‘\:\ ” \\\‘ l_B h:"'&' —.—_':—_:—— —/r
: — 30
(b) JMA geostationary satellite water vapor imagery
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1.3 20184F7H ZE M OKEEINCEIT 5 (a) GSMaPREK oA (k) | ki EE350KDRT > v ¥
VRS AT (REERR) | ATRKESA REMER) . ) OFb KEXEBRICAOND EENT 7
G EO RS FWESY) BXOWEME (AAYE OB WEY) .
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(d) 2017 FIUNILEBZER £ 2018 7 AZN L IX, W bHRAS O G EEEZIC EEoER Y
=y FOEBETEWIHLOKRM T THRAE LD, AIEILESHEERIEE N RE SNEE D2018FDTH
ZNTIEFEN D72 o7 (Kawanofl, 2018R % F%) REDEWVWLIERHIN TV, [RTL—F T
— 2B X OJRASSHMNTT — & D2 b, 2017 FIUNALEIZ N CTlE, =2 —TH10kn LA LD D& < FRUFE A
B L, N7 7D BRUR AP TUNAEEBICAR L E R BG4 L Tz, —J, 2018 7 AZEW
TIE, =a—TAN0kmZ X R VWHREO &S Z DOBFEK Y AT LT K o TRHEIPAIZ K RFFEEHE T 5 3 El
W7z, BESGITET LIV LARCRLZELEN, FFICRER2RN ChoTe, BB NI 7S NFE
) EFBEOENDOREABIHRODFIC L > Tigfb s T (K1.4) . 25 OB 72 55
IZ. Hamada and Takayabu (2018, J.Climate) ¥ TR ST MREE TR A X b EMEREA A X2 kD%t
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W RBERD2018FTH ZWHE S ICBE L7 (Tsuji et al. 2020, JMS]) ?,

201 7FNINALBPSERR 2018F7HAEM

BEOEVEK

AYRT—)ismiE

EZED
= 2l e 7
o=
e ,r"\ S R
EL RIS
e "{ ’ SERICEOR
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(e) JUINIR D RNRFIZ 3817 2 B Bt i & B g OkZER 7 7 v 7 ZABRIZ DWW T, 200E M O K47
AV FENT I L ONMMeDASIN & 51T — % & W2 G HEIT 24T o 7o/ 5. KIFREL D 49 1 Bl 5 B Bt
T3 1T 5 DARRKIE AN TS Z E B LNTR o2, ZHIFEERE KRR RO ME v A
BICRW, £, WO KA TZBREBICBVWTA Y HIKRDO L ) fb 2Bk E 2
TIEHE S R LB - THRE D IN TV L AREEZ R L, [RURDORLEIZE 5 /AT ER & X872
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al. 2021, Geophys. Res. Lett.) ¥,
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FEOETATHHFICHEMLTEBY, ZHXEHERAKED EAOFBRLEBZRIND, MY A 71T
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23) H. NAKAMURA, S. SEKIZAWA, M. MORI, Y. KOSAKA and M. WATANABE: The Batsheva de
Rothschild Seminar on Climate and Wave Dynamics, Eilat, Israel, 2019
“Modulations of the East Asian winter monsoon through remote influence from the
Tropics and Arctic.” (invited)
24) MO, PR, T AR R2019FEKFRE (2019)
[ERfe I H AR B Z BT X3 2 REUSE D E 7 W iRG B R AAE )
25) FRIEN. ANRE, JEEHEE . TR, AAREF - AARBIEER2019FEKE RS (2019)
DEFEO2—F 27 OFREAIZRT23AeioKk il o8 (R E)
26) PEHFNR. H AT, AT 0 BAREE S R20194E KRS (2019)
(20184ET H D BER & 4 B ~ i i KR AR 75 D % 5
27) AT - HORNA ILMTIERE R S THERIGER ) (2019)
MUTAE D B G & HIBRIEE L — I BG SK DBUS A B E 2 CT— 1 (W)
28) Y. N. TAKAYABU: SEVERE WEATHER and TAHOPE Planning workshop, Taipei, Taiwan, 2019

5

“What we can learn from 3D Precipitation Measurements from Space.’
29) WEHFR. WA, TAE 0 B ARARRFER20194FEEKF RS (2019)
(20184ET H D BER & M B ~ i i /KR AR 75 D % 5
30) M. MORI, Y. KOSAKA, M. WATANABE, H. NAKAMURA and M. KIMOTO: Meteorological Society of
Japan Fall Meeting 2019, Fukuoka, Japan, 2019
“A reconciled estimate of the influence of Arctic sea—ice loss on recent Eurasian
cooling.” (invited)
31) Y. KOSAKA, T. TAKIGAWA, L. SYENDSEN, B. TAGUCHI and Y. IMADA: Meteorological Society
of Japan Fall Meeting 2019, Fukuoka, Japan, 2019

“Remote influence of the tropical Pacific internal variability on Arctic climate.”

[
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(invited)
32) ML TR, @R« HARAKRFER20194E kf‘%jt/\ (2019)
FGPM DPR&LHI & CMIPS 5% & 7 /L T OB G FIHNIC K 2 F1E B AR AT O R AKRe % O FF R ZE L HE
D FEOR IOV T
%)%ﬁ%% R, BRI TR R, MR STE 0 A ARRRFAR2019FEERRF RS (2019)
(B2 IR R r — DT A 2 AR B D RHZEH)

34) LB, mEGE  AARERFR201MEEKFRE (2019)

[20144F-8 H J 155 %2 T O fEMT Tk & 72 Atmospheric river & UIEEHIKR)E DO BEAERIZLE 9 BEK
sEAL D — etk )

35) NHHA, /M © BHARKRFER2019FEEKF RS (2019)

[d4PDFIZ 1T 5 v L7 m— R ¥ — 2 OIRIBALIFE 5 2230 ]

36) e, mEx, BB PAKRFER2019FEKFERE (2019)

[ SEVE sk D Atmospheric River & %yl @Y = » F DEIT & @ BfR ]

3V A, mER . HARAKRFER2019FEKF RS (2019)

(i PE BJg oo b F 7 BT (2 36 10 2 TDRY L oD F6 A AR D AF 5T )

38) HRF . P. MARTINEAU, /NSE. IUARKf-. HOSCE, ZREAN A K785 K98 AT 34 R4 58
#2 (2019)

e R ERRSE) (NA0) D 1% - (RS OMEF R & R )

39) Y. N. TAKAYABU, Y. IKUTA, S. SHIGE, C. YOKOYAMA, A. HAMADA, H. TSUJI and M. YAMAJI:
Tenth Asia—Oceania Meteorological Satellite Users’ Conference, Melbourne, Australia,
2019

“Estimate of 3D convective latent heating (SLH) from space—borne radar measurements
and its assimilation with the JMA Local Forecast Model.” (invited)

40) A, mEGER - BBV R SRR S (2019)

Tt bE BJg o> b7 7 % EZ F6 1) 2 TDRYHEEL D 8 A2 it A
41) H. NAKAMURA, K. NISHII and B. TAGUCHI: Ocean Sciences Meeting, San Diego, U.S.A.,
2020
“An AGCM assessment of oceanic impacts on a heat wave over Japan in July 2018.7
42) B. TAGUCHI, K. NISHII and H. NAKAMURA: Ocean Sciences Meeting, San Diego, U.S.A, 2020
“Kuroshio Extension and Gulf Stream’ s influences on the variability of near-surface
baroclinicity and the associated atmospheric fields.”

43) H. NAKAMURA, R. MASUNAGA and A. MIYAMOTO: U.S. CLIVAR, Surface Current in the Coupled
Ocean—Atmosphere System Workshop, La Jolla, U.S.A., 2020

“Impacts of the warm western boundary currents on the mean—state and variability of
the overlying atmosphere.” (poster)

44) EEFRERC © B AR FAR20204E R F RS (2020)

TMSMGPVZ W= EZ ZET 5 H O HFHDORI )
45) &t 0 AARRRFR20206FEHFEF RS (2020)

[Atmospheric River dMFEAKFFMEIZ KIET 2R & RAEE(IC BT B HF%E
46) LR 0 AAKRFR20200FERF RS (2020)

[GPM SLH (RA~Z FVIEEINEEETL) VO6X7 ' m & 7 MZEIT SRR

AT) EYEOLFE © AARKRFER20204FERF RS (2020)

Bk % 22 RE [ 2 r — L D 7 A X 2Kl K D F i - RIZEE) —ENSO~DISE — |

48) Y. N. TAKAYABU, H. NAKAMURA, T. HORINOUCHI, T. NAKAEGAWA and S. EMORI: JpGU-AGU Joint
Meeting 2020, online, 2020

“Drawing Storylines of Extraordinary Weather Phenomena around Japan in Changing
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Climate.” (poster)

49) Y. HAMAGUCHI and Y. N. TAKAYABU: JpGU-AGU Joint Meeting 2020, online, 2020
“An Initiation Process of TD-type Disturbances under an Influence of Upper—Level
Troughs.” (poster)

50) H. TSUJI, Y. N. TAKAYABU and E. TOCHIMOTO: JpGU-AGU Joint Meeting 2020, online, 2020
“Precipitation and latent heating distribution in extratropical cyclones observed by
the Global Precipitation Measurement Dual-frequency Precipitation Radar.” (poster)

51) Y. NAKAMURA and Y. N. TAKAYABU: JpGU-AGU Joint Meeting 2020, online, 2020
“A statistical study on precipitation characteristics coupled with equatorial Kelvin
waves and equatorial Rossby waves.” (poster)

52) C. YOKOYAMA, Y. N. TAKAYABU, 0. ARAKAWA and T. OSE: JpGU-AGU Joint Meeting 2020
online, 2020
“Future Projections of Precipitation Characteristics around Japan in Early Summer
Combining GPM DPR and CMIP5 Data: Analysis of multi-model variations.” (poster)

53) R. SHIBUYA, Y. N. TAKAYABU, C. YOKOYAMA, H. TSUJI and H. KAMAHORI: JpGU-AGU Joint
Meeting 2020, online, 2020
“A statistical study of large-scale environment associated with extreme
precipitation using AMeDAS and JRA55/ERA5 data.”

54) Y. KOSAKA and D. KADO: JpGU-AGU Joint Meeting 2020, online, 2020
“Summertime climate anomalies in Asia and the Northwestern Pacific induced by ENSO:
Dependence on ENSO’ s phase transition.” (poster)

55) /N - ARG F R KU - ZEEETEERK S THEORBIMR) A 74> (2020)
[d4PDFIZ 5 1T D #REEEB 2V 7 v — R/ Z — 0 DB L ER Tl AT REME )

56) R 0 BARRFR20204FEKE RS THRIRE | THE&HE, 42 71 > (2020)

[ @A ORBUR R RRIER A A I = X LT 2R B LOCRFEIL o E2E LK
SR L OMEOHEE ) (R

57) [ St AT, Y. KASPT @ HAWEIEFR20205FEKFERE, A T4 (2020)
MERTEEICR T 2BEMEREEE O [EAOREET] O X =X L2754

58) ibZiMH, iRk, WA ITEE, BIRGLME, BULTE - RERRIIIER2020, AT A (2020)
TR DT O KRREIZIEATT 5 B BXEARRR T 7 v 7 AR O{FAE)

59) MEfrsuil. mEuk. SUOLME - BRERRIIESR2020, AT 1 (2020)

[P 1A oD IR i 5 RV EL SR AT AE © KHAAE B 55 O i G+ A AT |

60) Y. KOSAKA and Y. UCHIDA: American Geophysics Union Fall Meeting, online, 2020
“Modulations of the Silk Road teleconnection pattern under global warming in large
ensemble AGCM simulations.”

61) MNEREAE, HEHEE. LAY : 20204RE 0 AR FERTEHIIER . 4 74 > (2020)
(7 Y T NEETIT — 5 2 IO TZBAE « ROR KU 31T 2 MR A A o0 B K R (2 B
D MR EAT )

62) EAAIK, BEHHE. LKEH 2020 E A KRR AR PESGHNIZES. A 74~ (2020)
MR EZPA OB B EIZ K DMERNATHR L A Y o RXE O FRE & BB

63) MEMEPE . 2B, EHE : 20204EE A ARKRES TSGR, 4 T4 > (2020)
KIS INSSIDRAY S NAL  BES HE Y (o

64) PR, ZOKE, B, MEZR, FIHER 202048 H KRR FESTESHIIE S, 4
Z A4 > (2020)

5 U 72 2 B IR AUE & BRI 72 B e W BV SRR IC B 9 D AP 9E
65) Y. N. TAKAYABU, W. KANEKO and H. TSUJI: 34th Conference on Climate Variability and

b
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67)

68)

69)

70)

71)

72)

73)

74)

75)
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Change, AMS 101 Annual Meeting, online, 2021

“Effects of the Atmospheric Rivers on Rainfall Characteristics and Their
Implications for a Long—term Trend of Heavy Rainfalls.”
HREN: TREITHERNKKMEER]) RS, KEIT. 4274 (2020)

e DMK AD & T 27 DA DN T
R. SHIBUYA: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Statistical Study of the Large-scale environment associated with widespread extreme
precipitation using a rain gauge observation network (AMeDAS) and JRA-55 data.”
T. MIYASAKA: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Future projections of heavy precipitation in Kanto and associated weather patterns
using large ensemble high-resolution simulations.”
Y. KOSAKA: Online International Workshop 2021: Storyline Approach on Regional Extreme
Weather and Their Future Change for Better Adaptations to the Climate Change, online,
2021

“Modulations of the Silk Road Teleconnection Pattern Under Global Warming in Large
Ensemble AGCM Simulations.
Y. N. TAKAYABU: Online International Workshop 2021: Storyline Approach on Regional

i

Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Project Introduction: Drawing Storylines of Extraordinary Weather Phenomena around
Japan in Changing Climate.”
H. KAMAHORI: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Seasonal and long-term variation in extreme precipitation in various time scale
over Japan.” (poster)
H. TSUJI: Online International Workshop 2021: Storyline Approach on Regional Extreme
Weather and Their Future Change for Better Adaptations to the Climate Change, online,
2021

“Contrasting features of the July 2018 heavy rainfall event and the 2017 Northern
Kyushu rainfall event.” (poster)
M. MORI: Online International Workshop 2021: Storyline Approach on Regional Extreme
Weather and Their Future Change for Better Adaptations to the Climate Change, online,
2021

“A reconciled estimate of the influence of Arctic sea—ice loss on recent Eurasian
cooling.”
C. YOKOYAMA: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Multi-model variations in future projections of early summer precipitation

characteristics around Japan using CMIP6 and GPM DPR.”
SR, AR MR ITH, AL, BULTE B AKBER0NEERFERS, AT A
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v (2021)
TILIN LT D KR AT 2 B RHRBIK AR T 7 v 7 AR DAIFE & £ O HE )
76) WA ST, mEGER. BUL TR HFARRFR202VFERFRE, £ 74 (2021)
V8 BRI D I 5 LR & b 7o & 8BS & ER Tl K 2t Ha)
) MABFESN  AARRBFR202VEERFRE, A T4 (2021)
[ FR24RT A B2 RN O B 55 5 AT )
78) BRILTHE, MERZ  AARKBER202VFERFRS, A 740 (2021)
[GPM DPR & CMIP6E 7 /L & Z N T A1 H AT I O B K R PR O R AL HEE DX S S & |
79) A. HAMADA, R. KAWABATA and K. YASUNAGA: Japan Geoscience Union Meeting 2021, Online
2021
“Statistical analysis of precipitation system characteristics observed by GPM/DPR
over high-latitude land.”
80) H. NAKAMURA: Japan Geoscience Union Meeting 2021, online, 2021
“How can we effectively utilize atmospheric forecasts that include uncertainties?”
(invited)
81) H. NAKAMURA and R. MASUMAGA: CLIVAR International Workshop for Mid-latitude Air-sea
Interaction, online, 2021
“Daily-scale processes shaping the time-mean atmospheric structure around
midlatitude SST fronts.” (invited)
82) C. YOKOYAMA and Y. N. TAKAYABU: AOGS 2021 18th Annual Meeting, online, 2021
“Multi-model Variations in Future Projections of Early Summer Precipitation
Characteristics Around Japan Using CMIP6 and GPM DPR.”
83) Y. HAMAGUCHI and Y. N. TAKAYABU: A0GS2021 18th Annual Meeting, online, 2021
“An Initiation Process of Tropical Depression—type Disturbances Under the Influence
of Upper—level Troughs.” (poster)
84) Y. KOSAKA, T. MACHIMURA, H. KUBOTA, H. NAKAMURA and S.-P. XIE: ACRE 2021 Virtual
Workshop, online, 2021
“Two dominant teleconnection patterns over the summer Northwestern Pacific and their
interdecadal modulations.”
85) H. NAKAMURA, S. SEKIZAWA, Y. KOSAKA and K. NISHII: Northeastern Asian Symposium,
online, 2021
“Modulations of the East Asian Winter Monsoon as the Remote Influence from the
Tropics.” (invited)
86) S« H49ml A AR A EFE SRS (2021)
DEFEF A ETHA LW IE & BRI (R
87) Wit miEGER ¢ HARRFR202U4FEEKFE RS (2021)
NEBBSEERBRROA N —1 —F A VHEEDO =D O ER DI K DERES O & fF A
L DIFAAIHER ) (poster)
88) ML T, Mk : HARRFER2021FEMKF RS (2021)
[GPM DPR & CMIP6E 7 /L & & FIWN /oM A AR O BEKFFED 2 b — U —F A U HF5E )
(poster)
89) JIMRIEE, Mtk 1 HARRFR20214FEEKF RS (2021)
[GPM/DPR 7 — % % FI\\ T i fe K A S & 2 O BRSSOV T OREEHIRHT
90) mEFAERL . MR HARARRFER2021FEMKF RS (2021)
TRMRSREG BT D THHEWNERE R OEM ]
91) PATHERE, miEx @ B ARRFR202U4FEEKF RS (2021)
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[FR1EKelvini « Rossbyl D AT BET 2 He st g
92) WEBFHERD, MIRGR A ARRRER202EERERS (2021)
INICOCOIZ & % i M 44 JEE Sa o G B30 A 1 1 7 il 4 )
03) BB, WEG, TAEY B ARRFR02EEKERS (2021)
LA TR O BAHE LA KGO DT RIETHE ) (poster)
94) /MRS, B, ZAREY : HARRRF 2202 KRS (2021)
[V FNRTGRA—=HZ T2 —ART LA REL—F— MP-PAWR) Z HH W= & 7 X — 2 D J)EH
HEIE DT ] (poster)
95) FRIEA, /MR, HAXH @ BARKRFAR202148EKF RS (2021)
TWACE S & — IRk« MEFFIZ 3 2% KA — oKt & OBl )
96) /NEME : ARG FAR2021E KR RS (2021)
[CMIPBIZH 1T % 2 /b7 i — RX 2 — OIS 22550 )
97) WA : BARRRFR202VEEKFERS VAR T T L (2021)
MEAEDOHNE O RE KL « HEFFIOERE - AN =X 5L MEKIRRRL L ORE ] (FEFF#E
i)
98) H. TSUJI, Y. N. TAKAYABU, R. SHIBUYA, H. KAMAHORI and C. YOKOYAMA: AGU Fall Meeting
2021, online, 2021
“The role of free—tropospheric moisture convergence for summertime heavy rainfall in
western Japan.’
99) Y. KOSAKA: AGU Fall Meeting 2021, online, 2021
“Weakening of the Silk Road teleconnection pattern under global warming in CMIP6
projections.”
100) H. TSUJI and Y. N. TAKAYABU: The Joint PI Meeting of JAXA Earth Observation Missions
FY2021, online, 2022
“Characteristics of precipitation systems causing heavy rainfall over Kyushu in
August 2021 with GPM KuPR.
101) H. NAKAMURA, A. MIYAMOTO, T. MIYASAKA, Y. KOSAKA, B. TAGUCHI and K. NISHII: Ocean
Sciences Meeting 2022, online, 2022
“Air-sea Interaction for the Maintenance of the Wintertime Subtropical High over the
South Indian Ocean.”
102) Y. N. TAKAYABU: The 7th WMO International Workshop on Monsoon (IWM-7), online, 2022
“Warm Season Heavy Precipitation Observed from Satellite Earth Observations.”

(invited)

(75 —<2]

1) Y. KAWATANI, K. HAMILTON, L. J. GRAY, S. M. OSPREY, S. WATANABE and Y. YAMASHITA:
IUGG 2019, Montreal, Canada, 2019
“The effects of a well-resolved stratosphere on the simulated boreal winter
circulation in a climate model.” (invited)

2) ek« AARRRFAR2019FEKF RS (2019)
(R TVADA =Y =T A UHEEDIZODEEDET VEtH

3) NILHEN, EREME © B ARARRFR2019FEKFE RS (2019)
M2 B B OIR A IR KIEIC 5 2 D 8

4) FARTH 7. FEEEME © B ARAKRFER2019FEKF RS (2019)
[ H A & RV 2 1880 9 2 18 35U O BITHRA 1 0038

5) Y. KAWATANI, K. HAMILTON, L. J. GRAY, S. M. OSPREY, S. WATANABE and Y. YAMASHITA:
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RCAST special symposium on climate science, Tokyo, Japan, 2019
“The effects of a well-resolved stratosphere on the simulated boreal winter
circulation in a climate model.”

6) AT HE « JUMN RFELFE S 4R B R B 2R = (2019)

MRl B - o [ B 20 e Wt P B 0 (- R E T e B~ R T T v & W T2 B 5~

7) VeREE, IR, RTHE - ARG AR 20204E AT RS (2020)

(AFOHEHARICZBIT 2~ VTFET VEUET RO oA

8) T. HORINOUCHI: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Dynamical variability of the CMIP5 future projection of the East Asian Summer
Monsoon. ”

9) Y. KAWATANI: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Impact of the upper troposphere and stratosphere on the climate change around
Japan.” (poster)

10) N. SATO: Online International Workshop 2021: Storyline Approach on Regional Extreme
Weather and Their Future Change for Better Adaptations to the Climate Change, online,
2021

“Bimodal distribution found in the multimodel climate prediction over central Japan
in winter.”

1) R FHE, e, EREm S - B KRTER2021 (2021)

[ 30 5t 5 P — Rk 8 Pl D JER AL L A AR > A 22 B AR O KWE S 5 2 D 2

12) R HE. SN, ERME 0 B AR FR2021FEKEFE RS (2021)

[ F 305t i B — Rl e BB D JRE AL L AR o X 7828 B AR AL O KE 55 12 b2 5 2% (11) |

13) ik, 2N, WRGHE : A ARKETR2021FEKEFE R (2021)

[CMIP6~ /L F R E 7 /T I8 1T 5 A TR A AT O R KZH
14) JoWNEk, IR T5IE, ERRMSR 0 AARKRFR20214EERKF RS (2021)
[CMIP5IZ & 2 R DR AL D E TV ZESRIZ I 1T DB G DR

(775 —<3]

1) T. NAKAEGAWA : EB/KBREE L 2%t (IAHR) RS, S~ (2019)
PHCIHGR T - SR L & MiRb A N b )

2) H. ENDO and A. KITOH: The 1st International Workshop on Global Monsoons
Intercomparison Project (GMMIP), Beijing, China, 2019
“Monsoon precipitation responses to global warming and their regional differences
simulated by CMIP models.”

3) RBMEM « HAKSEFR2019FEKE RS (2019)
[CMIPSE T VD EFERT V7 BUES BB & K& RZEL (20 2) |

4) HiREF © B RRRERREIEAL « LB TEERK = (2019)
MBI R « 28N B9 2 kb 722 BERY )

5) M. WGETE ¢ HAHBEER20205E B F AT RS (2020)
M20I84ETHIC H AR THRAE LI MIBBIRIEA~O KL « AANRZ = ORBLAFT VT T A
— ¥ OFHIET O BRI

6) MR, EREER, MTIEZ - AARKRFR20206EERFRE, A 74 (2020)
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9
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10
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11)

12)

13)

14)

15)

16)

17)

18)
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[ H A3 0D 2= 81 52 24 5 Bl i oD 5 ok 224
H. ENDO, A. KITOH, R. MIZUTA and T. OSE: JpGU-AGU Joint Meeting 2020, online, 2020

“Future changes in East Asian summer monsoon precipitation and their uncertainty in
60km—mesh MRI-AGCM ensemble simulations.”
Gramdc, RSN, EFEM, KHEZE, SFHEE, REPE, MDEs : AAKEES
20204F ERKFE RN, A T4 (2020)

NRBEEIC & 2 B AR TOKBE N & TR Y & O FHBI IR
YGRS, JIBRZEW, Mz, st AAKRER2020EEKFRE, AT~

(2020)

MBI F6 1 Dtk & AT BT 2 96 B35 D 2k 221t )
RAMEI ., @At MO, aTEET - AARKRFR202068EERFRE, AT

(2020)

[CMIPS < L FET MR TRERICB T 2EFERT U7 OKEEEL L OHEERE L A—r D5y
#r ]

WEHF, HREA, SEbkf, MLz, BRER, ARff. SBR, s, L5
EZ : AARKRFR20206EEKF RS, 474 > (2020)

MR B Bl TR S T & 72 B &2 TR OMEIE 5372 |
FAHT FRREM, A8 0 AARRRYER20206EEKF RS, A7 4 (2020)

[ENSO—7 V7 & v A— VBB OFEE |
Y. TAKAYA, N. SAITO, I. ISHIKAWA, S. MAEDA, Y. KOSAKA and M. WATANABE: AGU Fall
Meeting 2020, online, 2020

“Rethinking the ENSO-monsoon relationship in light of trans—-basin interactions.”
R. ITO, T. OSE, H. ENDO, R. MIZUTA, K. YOSHIDA, A. KITOH and T. NAKAEGAWA: Online
International Workshop 2021: Storyline Approach on Regional Extreme Weather and Their
Future Change for Better Adaptations to the Climate Change, online, 2021

“Seasonal characteristics of future climate change over Japan and the associated
wind change indices in GCM experiments.”
T. MIYASAKA, H. KAWASE, T. NAKAEGAWA, Y. IMADA and I. TAKAYABU: Online International
Workshop 2021: Storyline Approach on Regional Extreme Weather and Their Future Change
for Better Adaptations to the Climate Change, online, 2021

“Future projections of heavy precipitation in Kanto and associated weather patterns
using large ensemble high-resolution simulations.”
T. OSE: Online International Workshop 2021: Storyline Approach on Regional Extreme
Weather and Their Future Change for Better Adaptations to the Climate Change, online,
2021

“Resolution of summertime East Asian pressure pattern and southerly monsoon wind in
CMIP multi-model future projections.”
H.G. TAKAHASHI: Online International Workshop 2021: Storyline Approach on Regional
Extreme Weather and Their Future Change for Better Adaptations to the Climate Change,
online, 2021

“Impact of sea surface temperature near Japan on the extra—tropical cyclone induced
heavy snowfall in Tokyo by a regional atmospheric model.”
Y. TAKAYA, N. SAITO, I. ISHIKAWA and S. MAEDA: Online International Workshop 2021:
Storyline Approach on Regional Extreme Weather and Their Future Change for Better
Adaptations to the Climate Change, online, 2021

“Two Tropical Routes for the Remote Influence of the Northern Tropical Atlantic on
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the Indo-Western Pacific Summer Climate.”
19) H. ENDO, A. KITOH, R. MIZUTA and T. OSE: Japan Geoscience Union Meeting 2021, online,
2021
“Different future changes between early and late summer monsoon precipitation in
East Asia.
20) H. SHIOGAMA, R. ITO, Y. IMADA, T. NAKAEGAWA, N. HIROTA, N. N. ISHIZAKI, K. TAKAHASHI,
I. TAKAYABU and S. EMORI: Online International Workshop 2021: Storyline Approach on

i

Regional Extreme Weather and Their Future Change for Better Adaptations to the
Climate Change, online, 2021
“Selection method of CMIP6-based future climate scenarios for impact and adaptation
studies in Japan.”
21) Y. TAKAYA, N. SAITO, I. ISHIKAWA and S. MAEDA: WCRP-CLIVAR Workshop on Climate
Interactions among the Tropical Basins, online, 2021
“Two Tropical Routes for the Remote Influence of the Northern Tropical Atlantic on
the Indo—western Pacific Summer Climate.”
22) WA, A)—B8, IMBHHE | EHEEEM, BEEN  AARRFR2021FEREFRE
(2021)
20204F DR FE /R MERN « A A 2T DA > FFEDRE)
23) R, EEE, DI - AARKRFER20214EERF RS (2021)
(¥ T U O FR LA IS & 2 a8 ) B AR O ke S AL HE E
24) RWIENE, EEEER, MTDINECZ © PARAKRFER20214EEKF RS (2021)
FEZR AR pEm OIS T hrr B ST
26) R, HEBRIER, mat. MD)ECs . B RETE - BARKRFER2021FEERKFE RS
(2021)
THZRT VT8 5 i KRR LA D2 — 2 5387 —CMIP 6 & CMIP 5 O L
26) FHEERE, @B 0 FAKRRFER202UFEEKF RS (2021)
[CMIP6 IZX D HZFET VT A— U BEKEDIRE]

]

(757 —~<4]
D) @R SOFMXOK RSN 7 L — FHEERZ (2019)
TREK[RRICEZELI OO Y X7 EH )
2) FlAL 7. A FESE FEAREN, Q. V. DOAN, MiHZEF : B ARG ER2019FEKERS
(2019)
[BEIE T LB IT AR E 2% — L LrampBl R OFHME]  (poster)
3) M. NISHIMORI, T. IIZUMI, N. ENDO, N. N. ISHIZAKI, H. SHIOGAMA, N. HANASAKI and K.
TAKAHASHT : A ARHERRF 220204 EE R (2020)
“Inter—comparison of multiple statistically downscaled and bias corrected regional
climate scenarios for Japan.”
4) H. SHIOGAMA: JpGU-AGU Joint Meeting 2020, online, 2020
“Droughts, fires and fire emissions of CO2 and PM2.5 in equatorial Asia due to
historical and future climate changes.” (poster)
5) AlRA 1. HWEH K, HEIRER, SFR  AAKRFAR2020FEFKF RS (2020)
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Drawing Storylines of Extraordinal Weather Phenomena around Japan for an Impact Assessment
of the Climate Change
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[Abstract]

Key Words: Global Warming, Climate Change, Impact Assessment, Future Change, Storyline
Approach, CMIP, IPCC AR6

Frequent occurrences of extraordinary weather events in recent years have disclosed the
vulnerability of our society to unexperienced kinds of extreme events. Increase of such
extreme weather events are attributed to the global warming. Since we expect to face even
further increases of extreme events in future, it is necessary to support policy makers for
making adequate adaptation plans. To this end, we aim to estimate the range of uncertainty
for future changes of phenomena, and to adequately convey such information to the policy
makers.

In this project, supported by the Environment Research and Technology Development Fund
(JPMEERF20192004), we employed the Storyline Approach, a method to narrate representative
possibilities for future changes of extraordinary weather phenomena, based on physical
understanding of how they are affected by the global climate change

Utilizing various observational data and CMIP6 multi-model ensemble data, we drew
storylines focusing on future changes of local extreme phenomena around Japan, such as
torrential rainfalls, droughts, heat waves, typhoons, heavy snowfalls, etc. Future changes
are attributed not only to thermodynamic impacts but also to dynamic teleconnections
associated with the climate change. For example, utilizing space—borne precipitation radar
observations, global reanalysis data, and CMIP6 future projections, we pointed out that as
the global warming progresses, the risk of torrential rainfall increases in Eastern Japan.
While in Western Japan, their future projections vary among models, depending on the future
change of the subtropical jet streams.

On the other hand, we developed a method to select a small number of representative
Global Climate Models (GCMs) that appropriately cover the uncertainty range of the CMIP6
projections in terms of climate variables utilized in the impact assessment model. We
selected five representative CMIP6 GCMs and produced a climate scenario data, which has been
released from the A-PLAT-Program of the National Institute for Environmental Studies (NIES).
It has been utilized as a common climate scenario in S—18 project, in NIES impact assessment
and adaptation studies, and in other studies for the next Climate Change Impact Assessment

Report.
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Finally, we examined how these five representative models cover the uncertainty range of

the CMIP6 ensemble in terms of future changes of the extreme weather around Japan.
Storylines of various extraordinary weather phenomena were drawn for the five representative
models and provided to the impact assessment and adaptation researchers.

The results are summarized as a pamphlet for the public. URL https://ccsr.aori.u—

tokyo. ac. jp/ " takayabu/pamphlet. html
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