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HLEDETNATHLRZV /N ATHINEBES (FIZIETKRERIBEESZOBHERPEEH L) kb
DONEWVIEINDL, £Z T, FETINVORKREILOER T » OFER 2T X TERT DHEROH %X

47



[2-2202]

2—14125R7T, B, BHESKECOVWTET V2 —DICEEL TW5,

Jun histi9gs-2014255p2452030-2059

(mm day=! K-1)
E
24 T T F ]
20 | A
16 | P 5
I F
o 12t U a .
5 , c dY 0 T,Z
N 8f E i;Aj%, s T
N &7
T 4T by \% T
8 b.p0
L DI 4
S or . ggb fBei
_4 = Y -
-8 .
-12 | .
L 1 | | 1
-1.0 -0.5 0.0 0.5 1.0
-1 1
y—ax stddev: 5.84 bmaiT
x—ax stddev: 0.21 AVBSO,SOfB/ATg
ATg mean: 1.25 K r=0.59

2—14 2 —1 3a LFEHE (SSP2453 F U A2 X A 1985-20144F D L2 7> 55 2030-30594F D £ $4) ~
D) 20, FIHARERSEREZLDOETDOT ANZHOWVWTHELESL O (BESEIZHS W TIEEAET VE
— T VEMH) . BEIEK2 -1 3akldl (REBICOEZEVERED, RESETANE I NEIXBIL
),

B2 —1417TECFHATRERZ VOBITIITS AT, 170 LhR0nETALHEN, I
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Y77 —< 2 Tk, THIEKEREIZE &7 5 Rk iRE gy = > FOZEo TR DWW T,
KEET AV TEDOL IR D0, FXTOEREZMEAICH LML, ZEREEICILIERT VT O
FEARSCHIRBLR O TR O RHEFEMEZFM L, K25, mREIE 7 1 OREICET 2 L4k, 2@
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AWFFERRETIX, MR RORRELICET 2B O S b, 7TV T E L A— v « BVRICER

L. IR TRIAHEEEORBE B EX - ET7 O 7 TOXBEEL T EZITY> 2L 2 AL L, CMIP6~
NFETAT oY TN EDTH(AR—=) =4 ) DIRERDLFEIZMOMEATL, ZibDRIRILLL
ToXiricEEdonb,

FAMEATT VEBEER e Y 27~ (CMIP6) (X2 21 bR EFRET ¥ 7 O 55 [k E b
T T TRl A RB A E AL B EL (BOF) fENTIC L » T Lo/ F — 3T A H BB R 23 B 7
LHZEIZHEBL, AM—=U—=F A4« T —F DM TH/NZ — 00T (1980 £ 6 2020 42) 41
EMICIB W TEBRICHEBL L 2R DWW CEBIAIFEf#ENT 7 — % (JRA-55) W TIHA L7z, EFEDOKN
H— BRI L KA 21 ARl & beled 2 2 Lk 0, 21 kR T 0 32 24 1 & S A
L, Sblilzvy—Vxr b arZA bbb rOoERIZESNT, FEOHBRRN LA THIANZ —2 O
21 AR BT HISPH 2 Mst L7z, T OREE. CMIP6 D EDEF L% 21 KO HBELZ FHIL TV 5
BERT T OWERENSAZ =%, TTIXHFORMEGHOFIZIED L FEMLE L THELL TE
V. ZFOFRIZHERBECICE D T KEORWVFIENERICHBE-> TNWEHEDTH D,

HERIR B AT D 22 MRS IE— R e IR Tl FHRIE. RRIERE(LEZ T L CE UV A— UK E %
KIET L ENTWSD, KENTTIL, CMIP5, CMIP6D < /L FEF L THIERTFT —Z 2 AW, 7TV T EN
O ERIEDFABARLZ = DT NVEZERNRT U7 EZF 2 A— 2 (BASM) K EZ(LIC KIE T %
IZOWTHAZ, FOfE, # ERIRIERE O~ L F EF VEOFMENT T S 5 8§ —F — R (EOF1)
I, 2= 7K EORE 2 FIR L FRWRO /NI AR TRES T b, B A—UEER - KD
WY & B PE T A 2 L A c LTm, F LT, EOF1 A 2 7 TR J A EASMME KR Z84kiE. K F (Bl
EALE) CTIEMBEO—F THARMIEZ & ETIXAMEBETHHZ L 2R LT, BEOFIA a7 R RKE A
ET VT, xR NE TERE A= kT 5 & RIRFICH TR BT T U7 Ve vy h3E T
DT, BOF1/3 K — (2B B EASMBR K B 28k id Kl b L e L CRA K ME RT EEZ BN D,

BEITAFEROK[GRORUEIC BT 5 EE R FEER (BEim) R/MEO—>2>Th D, FriHiERIEREL
IZBWT, E—TNAX_XRFT7 44— KRy 7 FFERT A — NNy ZEBEO—D>ThHYD, £OTrEXLX
JVTOBMRE, T NVICET 2 EEMIFHMINARD Hivd, KR TIE, FEHNREHA S —LOEEFIZL D
M ERIBOFK#E: % Liang-Kleeman information flow & FEIENAH L WFEIC L » THET L, FOR
R, HEEHD O EXUR~ORWKRIEBESR () 2ok, AXREShiz, b2, FEHNTH
TSI ZEEFE L ERIR O KRR % R FIEIC L - TRl L7/ 5. TRIET AT, TR
IZ X D ERIRA~DOREBEGREZ BN L TWD 2 ERbhroT,

JRA-55% T, 19814E/ 520204 D8 A OFE H AR Z xS & LT, EZI10%REOEJ H 2 E®HE L
oo ZOBGEHIX, BI00knfRELL EOER A —VEFFOLDEERAT, Z O10%FEE DR B o H B
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(3) ALFEROEFIC L 5 H EKIR~DFE O
BEEITAEERO KRG ROREIC BT H EE R FHMER (MEm) FMEO—>Th b, Rl HEREREL
WZBWT, E=—TNARXRFT7 44— KRNy 7 3FERT A — NNy ZEEO—D2THY, £OTrEX LN
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T, CMIP6ET AN IEEZE THT 2B R 6 s, 7T, FH2E— R (17.8%) RHE3E—F (7.3%)
TIXE VA=V HUR CTHERBKERZITR b0,

DI TIL, SAT EOF1IE T V7 F 2 A—> (EASM) & DOBMREFEL < BT <, SAT_EOF1 2 =7 &
W7 T VA= D A KRB ROMGREZXS-TIZRT, ’HT V7 F U A— OB KEIZON
T, Kb &¥WE EI25 1T TR, SAT_EOF1 A 2 7ICk4 2 oK BR2E1L., Kb ETIZEMRBENR S,
FrliohEAGB CEMBEPHARE CH D, —FH. BHARMIZ 5 ECIXAMERR oD, CMIP6ET L
IXCMIPSE T /L & T K B CTRAKERMA K& < ECRAKEEMBIME S Tnd, KRR
[Z2WTIE, SAT_EOF1 A 227 OHANCX LT, FEOMBEE S A — Rt d 5T LEORT U7
Yy MIFTAEAAHEICAOND, KT VT O LT A— il CR S HSAT_EOF1A 227
LR EOAMBIBEMRIL, SAT_EOFI Y — o Ny OHFERBEORERFARICHEI /KT U7 V= v bk
DFEFR L LT, BRATRAIMET27DICAELTNDEEEZLND, ZOLIIC, KT VT DELVA—
HUECTIEL, SAT_EOFLIZBAfR T 2 MK IR ZE DR =73 Kl b & i E TR 2 JUTHEBREWRETH 5,

WIZ, SAT_EOF1 A 27 B-1LL FOET VR (IKSAT_EOF1 R =2 7 #f) L+1LL EOET VR (&
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SAT_EOF1 A @7 H) 1T L CHRMRMMENT 21T > 72, 6H ~9H TR T 545 H OFE/K & & 850hPail @ fF 3k
AL ZK3-8IZRT, W7 V7 ORAKEZEIT., M7 L —7ICB 0N TakE L TIEMER Th 2 23,
2 AL BT ICITEE R RN R 5N 5, KSAT_EOF1 A 2 7B Tlx (K3-8a-d) . HAKAZ &
W ECREK BN T, MRATRICEE S AT ORI ERENLTHWD, BT U7 TlEded v o
R T, BEHOSAIZB W T BAMIIT CIIB/KBMMAEE TH D, — 7 CTHESAT_EOFL A =2 7 |f
T (B3-8e-h) |, K ETREKEEMMAEE CHEEBIEA R ON D, HIEDOEE~OFHEITH R
<. 6AICHERBE KA IZ5RIL T 228 7 H 272 2 L Bk BB i b EALE A~ 0 . hEES~E A
AL TIEEBEARERDCEKEERERER AN A OND, £, 9HIZ2 > TH K EORBAKEEMNNHA
MTEEFT L A= ORENRENLL TS, SAT EOFIAa 7IZEE L7220 XL 5 RBEKERAE Y —
1. CMIPS Tl & CMIP6 il D 72 5 L JE {4 %5, CMIP6 (CMIP5) <5 /L IXSAT_EOF1 A =t 7 /3 FA KT AOIC &
W (R BETFARZWEZD, B (K) 23T 27— FF0 OFREETFRHIL TS (K3-8np) .

UbwaEldsr e, 7T ELOSATRRE(L D~ VT EF VEOFMENT T 54 5 SAT_EOF1 /3% — o
E, 2= 7 Kk EORE R FIR L FUEERO/NE R IR THEST 6N, E A= PR - KD
Mg & BECBE T 5, SAT_BOF1 A =t 7|2 BE# 3 B BASMBR K 2 (kix, KRe L (FrichEALE) CirkiEsM
B> — 5 CHARAMUT % & e £ TIXAMBEZRT, SAT_EOF1IA a7 BN K& 2ET M iE, ik FECcH
e A= RN T 2 EREICHBE LB TR V7V y BFEL TR, ZOREE,
SAT_EOF1/3 % — B4~ HEASMBE K B2 (LT K b L e E TR DM A2 "R+ EXZOND, £
SAT EOF1 A 27 DK ERET /UL, PIEDSKEE ~OFHEIT AN R < | EASMEEENESI LT 5
AN NS,

HERT VT OF 2 A— U BERKORRT R ORSHEEERBUZ DWW TEEm T 2. BERBEO KRR
{6 2 SAT_EOF1 A =2 7 ~[ElF L 72 # % M3-912 779, SAT_EOF1 A =t 7 (X BERBEDRE L& XA — U [F
KEEAEREMBELZ O, ZOMBELOMERIFERE LTI, BEREIZI VW TREETRZMEN
REWET LT, BEBCICHESI WRIEE = b7 X Mffb—>F v A— U ERB{E> KETE L A — [
K (REIEY) b —WERERE > h T A RIELEWVWIIED T 4 — KRR 7 NHE LT RD 2 ENE
ZbiDd, TORRIT, BEKBEOET VEKEZBIE CHN T2 Z LIk, EFERT T OE Y
A= B D FF ST D A FENE Z K T & D AIREIE A ORIE T D,
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DFFREAL, WTHH6~9H (JJAS) ¥, L BIHICEOFL, EOF2, EOF3, #EOFE— R %53
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% (a—c) DA EITRT, RURITA B KMESNLL T O, (j-1) TIiE200hPa i Ph il o Bl KA E O
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7,

CMIPS CMIP6

ASIA dSAT EOF1 score

10 20 30 40 50 60 70 80
Model number

[X|3-6 SAT_EOF1 A 27 (HIC/e 2 X 9 k) . BihoOFZITET L E2FK L, 1~423FH3CMIPS
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#CRED) TR
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7=,

(3) dLEEROEEIC X 2 H EKIRA~ OB O

T — & LT
KT TIE, T AU IHZEFEHF (NASA) 12 X AModern-Era Retrospective analysis for
Research and Applications, Version 2 (MERRA-2. Gelaro et al. 2017) F-fEMT O H fEE 4.
BT AKY &, M ERIET — % 2 Wiz, T — % OB 220004 ~20204E CTh 5, Z=HiN T
DT —2ZIE, MR KGRA G/ R RE S B OFH NN L FEEH T 7 r =7 & (8287
7Y =7 kb, Vitart et al. 2017) OFTHT — X E2HEH L7z, BET — Xzt L WL HE
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SRR PR B IS AR LT AR ITRAT LT
ABFIETIE, = hu v — (R HRE) ORFHZIZH-S< | Liang-Kleeman information
flowd V5 B 7z 72 K RAEHT FiL &M L7z (Liang and Kleeman, 2005; Liang, 2008, 2014,
2015) o H U AGAITHED 2 K (X kX)) OfRilfe (V4 —F —ifife) 2@THERI AT L
BT D, ZEXNLXN~DT L b B =B ~DEFE5 ORI EE L.
_ CCiCoa1 — ChCa
T ChiCe - Culh

EET D, TIT, CulEXi EX;0 35 I DRI AT ZBRT 5, AFETIE, ZhEXo
T b m - DL OHHE ORI THIEE L7 (Liang 2015) % &3, UK. Zo®R&K
HBA% (causality) & MESS,

b R

RAFZETIX, THEY L7-EHITx L, Liang-Kleeman information flowfi##TZ A L. KBS
% ~<7=, MERRA-2FMEHTIC LV, FEFE o EKUR~D KR RBEZR OB EIR L O H X, 98 &
CLOH D=2 —F 7 104 L5ADRL NV T LLADOA T 1A L3ADOERT V7, 101 &
HNAOHRT T SAORI—n v/ NTH LI Enbhrolz (X¥3-10) .

X3-10 AW TR ESNIZ, SO ERIE~O AR B #R 2R 3 i,

KIABAR ORI AL Z TR D 72D, H3-1HIFEE > b Hi AR~ D K BA R D 3R W R o (R 2R
BAfRD A & bz "3, MERRA-2DFERZE 2D & £ < OFETIE, FE» D EXUR~O K REI%
DERWVHIZIE, H EXUR D GRS ~ORRBEBR ORI ERbn5d, 202 i, FHEL
M EKEORIZHERDO 7 4 — RNy 7 BB Z L E2RBETH, SHIZ, ZHEEFEHNTHET
NOFERZ B LT, BT VBT DI 5 M IR~ O K F B4R IIMERRA-2 FF- A HT (2 Hh it
N STV DA R A DD,

Fe

RAFFE 1L, Liang-Kleeman information flowf#tT ZAbEkoM PR L EEWIEMA L, #
FRIBICHTA2EEREORS ZFHI Lo, ZOfE, Tk b H EXUR~O 5RO A IR EIFR

() Zoad . ANRESNT, 62, FHNTRIET VICHIT S & KR O
KRB & [R FIEIC K- TRl L7255, PHIE T ATl ST K 2 ESUR~O KRR
/NG L TWA I ERbroT, KM THW/=Liang-Kleeman information flowfi#fr T
X, T EET VO REZKRT DL ZENHRETHY . ETVOBMEREOBRI ZFMT 2 DI
HNio, ZH LIz E LT, [IEETVICBITOIEEREZHML, ELSRHATHZ &
W R TR OARNHEEEORBUZ SRR D EHfF SN D, 5%, AR TITo 7 rEA LN
L OFHM & B2 IR & OBURE ST T ALERH 5,
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Nice LLZRRS, HARZHFLICHKETZHAIE, 2ZEBRETHY, o Z - B 25 &
TEHERERTHD, ThUNDONRZ— L LT, HAOILS LI, HAOBE TEKEMRZEN RS
NoHRE—2Thot, RiIFEIL, BUFRFEOT LV ax s va vl %EIL, FEE O E EEoRiE
B BHE LTz, 61, AEZR EOBGEEELIEBI NP H AR O 5 CIE R 72 6] 35 < IZE L,
ZHIZONTIE. DRV DEAETHLZ ENbhoT-, RBEIC L 28U R OERSGE DL E LTI,
BUREEL &, B D O BN E D AREMES R S T3, fFEREIZ OV T, CMIPET L Off
AHEDT, BB EDICHETINERD D,
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T, 7VTERV A= - BUEEUCER U, IR T IR I DRI A B E 2 T T V7 TORMEE
b0 U, 21EACRE IR T O 7 O <UL R R b/ 2 — o ORI BUIR I & ER 4, /T
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DR E B E 2 = FPHIER OB EEIT-T2, 2O b, BETER SN,
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OI—4 Y75 —~<4 by X7 Fa—FIC k5 TRIRKEEMEER & BB - BISHFE~DE
s 5

(7 F—~43 5]

R[BEEBORKTHNIIREET LB TIESL & (REFEM) 5V, TN RUEE B AN
b AREREZ 7263, HFOKBEET LT % 7 LCMIP6 TIL, kD F B KIR ERF 2R IEFIC
REWARy NETAREZHEEN TS, ZNDHDOKRy METIVITIREORIR AL %8 KFEAm L TV T
KIRZEAC TR OB EEMEIMENZ L8357 > TEB Y . IPCC-AR6-WG I & E TIXCMIP6EF L DIEH > X %
ZOEEMES OTERL, EREZFIE FTF AR HEEERA RSN, Lol HFOSEE SRR O R 32k
RIS . BEEEREA I A B 40 D 4 & 72 S 28 B0 M i B SR FE A 0D T~ A fife SEAE S0 B B8 5T AI O A R SEME
HIIZ D72 3D 0 E 5 MIE s> TW o Tz,

BT T =<4 T, REKEHKIBORNHEEEEHFIELICHT 5 2 & T, R 0% < ol TRIR
PIAMT b KR, Rk, B, AR A RRBEEES, KRR EICEE T 2 MimBl R 1E O T H#l
PEEMEZ IR TE D Z L &2n Lz, £ BRMIIEE & LE T, R 2R 0 K528 Bk v 5285
DARFEFME 2RI 2 FIEA R THDTHE L, LT, Ay VETALORBEE{LTHT —4% % H
W R BT MITM R TH D Z &2 L, 21 R O3 2 B30 O RN FE MR O ERRZ 5] & TS,
AL %EIM TE T, IO OMEMEZ, Sy NETAEGATEERBES TV A EZRAT S R
AL O BT CIIAMEEZ B RFMT 52 L 2R T 580 THD, — . HAOEEFMAFIE T
E, Ay bETAENALEELBRES T VA (RIFREORRE) DEASFHAINLTBY, Ay M ET
NVRIE DR BIT /NS,

E 5T, HARUTHE CEIEIL BRSO AKEA X2 b4 T S AIREME AN E & OB THN L T
B, DL D R RMERKIEA N FAFEE QEIC—ED ERAE) T2 LESITE. NY
WEDOL.SCHEZERN#HTHD Z & bR LT,

B OFF R A E NS O RN - IS ZEE IR L,

1. V75—~ A4WEREREEN

IR KR E TCORBLEKRKEZEOLEATHICIE, [EETAVHTCARAEEERDH Y, TOIK
WARDOLNT WD, BEOBWT —F EREET LY I 2 b— a3 rOBIZIES O TRESETHI
DA FME 2 AR D98 F1E1L. Emergent Constraint (EC) & FETAL, WEISFMIE E ORITIESE
WZHFFED M T4 T X 7= (Knutti 2010, Shiogama et al. 2011, Hall et al. 2019), ZE6HifE4E €T /LHH
A7 m Y =7 b (CMIP6) IZB M L& EE T VO FICiX, £ E TOMIPSET /L &l LT, 3k
ORI LR EA PO TRENVET IV (Ry hET V) NREL EENT, L, ik DRI

T, FEROASEKFEE LM EADBFFICRE WA v METLIE19804 0 6 BUE O R ERCES KR B 5%
K+ @A H 0 . [IEO FRICET 2 E#EENEWZO, [IETHIO EREZSIE TFTFohs 2 L
D3y o 7z (Tokarska et al. 2020), ZD7-®, K[AEZ IS 2 BUFHE S (IPCC) 61k 5
1 E¥ = W 3 (IPCC-AR6-WGL) TiX, [EET AT v 7 O R EY KR Z AL T 1 o
EZ2FDOEEMHEI>DOTITRL ., KB IN 7= RiEFEMEEN R X7 (Hausfather et al.

2022) ., SHIEAY T T —~vOREZFETHDIEEDS (X, FFK O 2RV R KM N FFICK
XWVWREE T VI BEOEK YRR EH 2B KEEI L TV, 2R EKE O R RE/ TR
WEBELTH ERZF & FiFoNnbdZ &AWL MNCLE (Shiogama et al. 2022b)

ABEOF G DT a ey b (HEEE2-1904 TKELBZEITMoO =D 0 B ARk o &
HREA RN =V =T 4 OE] )IZBWTHE LI, HEES-187 KD H KD K 52 8 52 2
SEAMAFGE TR b D A ME S F U ANIES2020 (Ishizaki et al. 2022, R F Z41) I
CMIP6DE+H D2 XKRBEETT AN E5ODMRFET L% IR L 7= (Shiogama et al. 2021), F D
BRI ERZOMAEZTICAR Yy FETFTLVITERENSBRALEZ, LLARS, REIME T L
DANNT =2 LT DL R BEEE (KR, BAKE, B &, BUESE) OMmibm S5
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B O REAN RRENKIELF EHBET2000MIAHTIEARL ., Ay FEFTALEZRWEZZ & T,
BHE  BEEDO R FEMEN EORER > TWDADNEFD 720 &) B8N NIES202000 = —H Th
% HARORBFMFIEZN O FE O T W, —F, R EZxg L LML 2y =7 b
Inter—Sectoral Impact Model Intercomparison Project 3b (ISIMIP3b) TiX. &~y NET L EZE®HT-5
OSORBZEET NV E AWV TEETMMAITHONTWVDEN, THRICE > TEEE ERE T KEHE L Tv
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H. Tsuji and Y. N. Takayabu: The Role of Free—-Tropospheric Moisture Convergence for
Rainfall Events in Western Japan, The 15th International Conference on Mesoscale
Convective Systems (ICMCS-XV), May 22-25 2023, Colorado, US
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Y. N. Takayabu: Precipitation characteristics and Environments: Heavy Rainfalls
observed from TRMM & GPM, nextGEMS Cycle 3 Hackathon, May 29-June 2 2023, Madrid,
Spain (keynote seminar, invited)
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H. NAKAMURA: WCRP Workshop on Improving Climate Models and Projections Using
Observation, Cambridge, MA, USA (hybrid), 2023/06/12, An overview of regional
atmospheric reanalysis for Japan: ClimCORE Project

135

H. NAKAMURA, A. MIYAMOTO, S.-P. XIE, T. MIYASAKA and Y. KOSAKA: Hotspot2 Workshop
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‘H1l, 2023/06/16, Radiative impact of low clouds off California on the North
Pacific climate system
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S. OKAJIMA, H. NAKAMURA and Y. KASPI: Hotspot2 Workshop on Mid-latitude Ocean—
Atmosphere Interactions: Their Processes and Predictability, &L, 2023/6/17,
Anticyclonic suppression of the North Pacific transient eddy activity in midwinter
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Y. N. Takayabu: Precipitation characteristics and Environments: Heavy Rainfalls
observed from TRMM & GPM, The 2023 University Allied Workshop on Changing Climate,
June 27-29, 2023, AORI, Univ. of Tokyo

138

S. OKAJIMA, H. NAKAMURA, T. SPENGLER: 28th IUGG General Assembly, Berlin, Germany,
2023/7/12, Cyclonic and anticyclonic contributions to air—-sea interactions around
midlatitude oceanic frontal zones
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H. NAKAMURA, A. MIYAMOTO, S.-P. XIE, T. MIYASAKA and Y. KOSAKA: 28th IUGG general
assembly: Berlin, Germany, 2023/07/13, Radiative impacts of marine low clouds off
California on the North Pacific climate system.
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K. NISHII, B. TAGUCHI, H. NAKAMURA and Y. J. ORSOLINI: The 28th General Assembly of
the international union of Geodesy and Geophysics, Chiba, Japan, 2023/7/13, Large-—
scale atmospheric response to warm SST anomalies in the North Pacific in the 2021-
22 winter
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S. OKAJIMA, H. NAKAMURA, Y. KASPI: 28th IUGG General Assembly, Berlin, Germany,
2023/7/16, Cyclonic and anticyclonic contributions to the midwinter minimum of the
North Pacific storm—track activity. Part I. Lagrangian perspective
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North Pacific storm—track activity. Part II. Energetics
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reanalyses for Japan under the ClimCORE project
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[Abstract]

In order to ensure a safe and sustainable society under the climate change, it is necessary to optimize
adaptation measures based on quantitative global warming impact assessment information. In
particular, there is a great concern about the vulnerability of society to extreme weather events. The
IPCC ARG reports increases of extreme heat waves and heavy rainfalls in many parts of the world, but
their physical understanding is insufficient. Recently, Japan also has been plagued by frequent
widespread floods and severe heat waves.

Projections of future changes simulated by most recent ensemble of climate models, CMIP6, are still
subject to large uncertainties. Moreover, there raised an issue of “hot models”: some of the CMIP6
models are suspiciously too sensitive to the GHG increase (Tokarska et al. 2020), so that future
projections should be performed with ensembles excluding “hot models” (Hausfather et al. 2022,
Shiogama et al. 2022).

In this project, JPMEERF20222002, we aim to provide information about future changes of extreme
phenomena with reduced uncertainty based on physical understandings, to climate change impact
assessment research.

To this end, we study mechanisms of extreme weather occurrences under the influence of both local
and remote climate and their changes. We use satellite and other observational data, global reanalysis
data, CMIP6 historical and scenario runs, and high-resolution climate model ensemble d4PDF data, to
analyze uncertainties of future projections of extreme weather, with physical rationality. We also
develop methods to reduce such uncertainties and utilize the information in a hydrological model
research, and convey information to impact assessment research group S-18.
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Results are obtained for following subjects, and their reliability evaluated with accumulated
observations. The results are utilized to narrow down the range of projections, and conveyed to the
impact assessment group. (1) Dependence of future projections of local heavy rainfalls on
reproducibility of global-scale SST and jet-streams. (2) Land-Ocean differences on relationship between
heavy rainfalls and environments and their reproducibility in CMIP6 models. (3) A downscaling bias
correction method developed and applied to the CMIP6 data, and implemented to a hydrological model.
(4) Remote influence patterns and changes in storm track activity associated with the global warming
that bring extreme weather to Japan. (5) Systemizing mechanisms how changes in temperature and
large-scale circulation from upper troposphere to stratosphere affect precipitation and extreme events
in East Asia. (6) Mechanisms determining climate patters, their fluctuations, and long-term changes
observed and reanalyzed since the 1980s. (7) The impact of removing the “hot models” from the
ensemble to reduce the projection uncertainty of global-scale phenomena; on reducing the uncertainty
of various climate variables and extreme event indices around Japan and the Asia-Pacific region.
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