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Without the Okhotsk Sea, the Baiu would weaken.
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1.1 %

MERRBEKEIZ T Xy FEENPLOY = v MRA S 72 b TR LR mik L,
FER 9 % [Sampe, T. and S.-P. Xie, 201011 & W 5 BERIDBIED ERDOB 2 L le>TW5H. F
7o, MOERE LT, KEFEERIENDDIRRR E AR —Y 7O OFEK D H AR 22 Cfif
22452 L THIRZRD D E VI ER B SN TV D

MERN PR AT T 2 BN DO—D>TdH % AR — /ﬁ@:%ﬁbfﬁék,ﬁ$~yﬁﬁ
EREE, BaIlCBERZWDIE, BSSNETH Y, R L BRSO e
W, AFRIIRAHIBEDNDMEE 2o TWD., DT &G, FR—Y ZHIETHEICHY 7
DO HLMEFORMEE TR T 5 2 ENF LTS (L4 - AH 2007) 21,

MER ORI (5 H~6 A) IZBWT, AER—Y 27N ED L 5 KRS 2R LT
WD DM EFDTZ, 1979 1 H 2011 £ ETD 5 A~6 A O mAKIRZ RO & 2
A, 4°C LAF EIEHFITm =y (Fig.1).

ZDZENDG, RV THOFEDERIERIZS L TED L D 2ZH EFf>T\H o
MZHLIRZ R 72, UL, IR —Y27MZD0LONRKE~NED X IITHELE RITT O
BHFSE LTI 720, JEATHFSE ClE, [Honda et al,1999|BIN & FRIZEB T D4 K —Y 7
ﬁ@ﬁﬂ%ﬁ@éw*iék%m%%%%ﬁﬁ%Tw%%wfﬁotﬂ,Eé_kwf
WoKDIR S 72D T, ORI ~DTEHOEFEVIZ L DINEE D Z Lk n. Ko
T, FAEHE & RAOMEERZELS 3 HEE LT, Ah—y Z7i#EEZEY Okt & F T
;5r@®iféﬁ%%%zt ZOHETIE, EEORRLTEFHIZBNTHAFR—
VIWPRZUZED X D B EHE X D500 EFETHZ ENTE 5.

1.2 HY

INODOEFRMND, RBIFETIE, AHR—Y 7 lOFEPHENIEHIC & D X 51T E2 KT
LTCWLDNEMBDTe, FHR—> 7 igake s TO2BIHEREZITI 2 LI12XkD, KK~
DIFEZFHE L, AR—> 7iEOMRICE T 2KE 2R+ 25 2 L2 AR 0RO E T
2.



Fig.1 1979yr-2012yr mean of May-Jun mean in sea surface temperature [C°]
(shade and contours).
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FAHR—Y 7O D5 RA~DEEETHLT 5728, AR TIIHES 217727 >
REER (LAND), N2 af7b/ruvay ha— L% (CTL) D2 SOEBRA{TH-7-
(Tablela). FERiEHAET VKD, HHT —Z OMELZTHT H.

2.1 FAETIL-T—4

KEKXERETIL

KEAKIEETET /L (Atmospheric General Circulation Model : AGCM) & 1%, £&ERD K& D
EE#N it H ECTHELT 200D T, KROFA 7 rERA%BE LT, KKOKREDREH
EAbEHAEL TN A.

AWFFECTlE, KAKIEERTT LV ToH D AFES (AGCM For Earth Simulator) [Ohfuchi, W.,
and Coauthors, 2004]M% 5/ L7-. #1151 & LT IRA-25 @ 1979 4= 1 H O H ¥ 7 —
%, /KR (Sea Surface Temperature : SST), 2K (Sea-Ice Concentration : SIC) DHE5%
2 & LT Merged Hadley-NOAA/OI SST & SIC [Hurrell et al, 2008]1 2 f L 7=. #5111
1L 32 FMTHY, SST ROVMK DB ST 1979 06 1983 FF CTH Y L= ARBT
— X2 R LTz,

JRA-25 DI E

JRA-25 LT AARDRRITIMFE LT HIT €7V Th 5. T & 1E, BEORKR
WEEDOIEER Y « RIS 70 &2 MIFOBIIT — & L BT OFME THRET VEHER L, FHEE
THETAZLETHD. BEORFIREFEMIMNTTHZ LN TE, A =X LEHIC
TNEToHND. Fiz, BEETLVOUMSEEE LTHEHAINDS. AR T, A¥ET
—Z &L TN,

Merged Hadley-NOAA/OI SST & SIC DR

Met office Hadley Centre (23517 % SST 7 —# (Hadley Centre Sea Ice and Sea Surface
Temperature data set : HadISST) & NOAA Optimal Interpolation (version 2; Ol.v2) ® SIC 7
—HEREE LTEET T — 42 Thb. T2 LTIAERE T —2Th 5.

FRROET ALY, T—ZIZBLTEE Db D% Tablelb 2777

2.2 BTFE

CTL & LAND D&V T AR —Y 7§ SST « SIC DEERSKM 2 52 57, Femm e FE L
BREMZEZDHZLEDORTHDHDT, CTL & LAND OEZFHETIUE, THh—Y 7
DHEIIZ LD KRRAA~DISEEFHMET 5 2 EnHiskd. L-»T, CTL7»5 LAND O ZE% B
D, FR—=YIWNPRRICED X D B 52 BREFRT D ERNE 72200 %M L
7o, Fiz, BREICB T AHREZRETT 5720, BEHTHD 5 H~6 HDEHHIZoOn
THT AT o7, F£72, SR TIIVERE T VICHFREES L T RWeD, /A X

5



DNHENDAREMEN S D . T D=, FHE Lz 324ERDOWN, YD 2 FEME2ET MR
TOOWM (A7) L, Y 30 HEMTHRIT 21T 7.

(ZARMFZETIE, KERT T v 7 AOFH, WIEHNET T v 7 X, REBHR, €L T
IR RS & R LR 24T o 72

221 KEZKIFVIR

KER T T v 7 AL, WA S 72 0 ICHA R A BT 2 KAKETH D, KEAK
7T w7 ADFE LN, KERDPHLHHMEANLGHTWS ZEERLTEBY, ZOEPAT
bH L, KEAIPHOLMBIZEEHZ E NKR) ZRLTWAD. 22T, gxEHIINE

FE, ug, vqZEM, FdboKkER T T v 7 A, P Z&JE, Pb % 925hPa, Pt % 500hPa &
LT, PO PtETERMAEL, X (1a) IRTKERT T v 7 A0 EFR N L. £
7=, KRR 77/ﬁX®Wﬁ%£ﬁLtwtbv4+X%H , T EENIZL TS,

flux div = —( - [, X gp 4 2 f Fb o “"” dP)  (la)

dx

222 REMEITYVIR

WIEERNEE 7 T v 7 AL Fn A=K RO 2 R~ TfHiETH L. MEELTE, 77>
AN (R OFEEICHHT D28, 77 v 7 ZAORR GEB0) NEEAL RO
HI (hnl) LMz EnBETFons. ZNHOWEND, 77 v 7 A%RODHZEITE
D, WRORDEENZMFHT T 5 2 L0k, S DICENERIGIZRITTRELMNTT5 2
EHTES., Lo, RARFOEDFHEE T A —EKNRBEL, EoLH i, B
THDD, T LTENICEIDEAGORBIIEDL )72 b0nE VW) Z L&+ 5 2 &
MRS, £, AWFETIE 3 RIGEIEERNE 7 T » 7 X [Takaya, K. and H. Nakamura,
2001012 B H L 7-.

223 REBR

EEBTE L L, EEENFETARICBWT, &AL - TEM (FEV) 22
KAEEN, BEZEPEZLZETHL. BEBREZRENTS 2 LT, BREEINLE
DEINZHDZMFITTHAL TWDD0EFMT 5 Z L3RS, KoT, TZIRE, Tz
IR OKEAE, ue, veldRPEM, FALROKMBAE, ox, dyi3HE, mMibomEEs LT, X
(1b) (R TIRESH AR Lz, £72, 30 RO FAME CHTZ1T > T\ D728

FEECTHEELTWD.
oT aT, oT,
— = —Uu -V, — 1b
ot C ox C oy (1b)

2.2.4 KEGEGE
IR EE &1, AKEOREARZRLTEBY, [ENARKEVIEE, BEABL TR E
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iaRLTCTWA5H

L.

VTl = {GD2 + G

- IR BERRE AR
RERBEBFEDFENKLETH DD,
BaiHiT 2 2 ERHkD. Ko T, THIEEE L, U (1o)

ERAN IR S A O
ThERDLHZ LT, Bk,
W9 KR B A

(=

g

Tablela. Boundary conditions

{RATAR U D JE 12

DT=HIZiE
K IE Bl D15 58

(1c)

Type of Simulation Period of SST average Ground parameter of
Sea of Okhotsk
CTL 1979-1983 SST
LAND 1979-1983 Land

Tablelb. model and data settings

AFES JRA-25 Merged NOAA/OI
SST & SIC
Initial condition Monthly mean of
1979/01 from JRA-25
SST & SIC condition Merged NOAA/OI
SST & SIC

Horizontal resolution 150km 110km 110km

Vertical levels 27 (top: 60km) 17 (top: 60km) 1

Period of reanalysis

1979/01-2004/12

1870/01-2012/03
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3.1 BEKIR O

CTL & LAND TOEKEDEWE RS L, FHR—Y I7ENEETHZE T, HETIX
B L, BROIVNNSBEIRIZOT TORFETHEML TS (Fig2). 20 b, &
R— 7 IR L DJRR DO —>TH D Z LB 5.

3.2 XKD

3.1 ETHND BARMEOBRREEMAZ2EEZ > TWDONERFT 5720, Ka—1E
HEMOBT Z v 7 AR5 L, A=Y@ TIIATHDLZ ENnn5 (Figla). Zi
1%, REDOLEASBDREESINTND I EEZRLTWATED, THR—Y 7HREIRTH S
ZEBRGMY, BEEORIOKIRREAZ AL ZABHAISNTWD Z R g0oTz
(Fig.3b). KENPWEAIENDZ LT, [UEHBICED LI REENR S LO0ERHT20,
HREEZBD E AR =Y 7 LEOEGRIEE T TR, X—=U 7 ELOKKE, £ LTK
Ve EOBKIENEBICHRIE SN TWD Z R0 5 (Figda). £7-, 500hPa miiZF51F
LHYUFRT v VEEERD L, A=Y ZiEEREIRE A, B0 EBER CIRAE
ML SN TND Z ERNY, KEEEREFEE TOLRIbLSN TS Z EngnoTs
(Fig.4b) .

TITC, 221 ETRULEKRER T 7 v 7 AR E R E A, KEERKIENED
B HJR (Fig.4aand 4b) (2K 0, HARFIT I Y %< OKEKDEESILTND Z &30
no 7 (Fig.5).

3.3 BMEREDSYH XD

A=Y 7 G etk 45 FED D 60 JEE T & AR 140 FED 5 PR 130 L E T2 1Yy
L7- RO ERMEE & 200hPa HIZBIT D VAR T Uy I/LEE, £ L T222FIBT
HWIEENE 7 Z 7 A %57l L7= (Fig.6a, 6b and 6¢). Figureba & H.5 &, A H—Y 7
DOHADIRSIEN LB/ D120, TEIENTWD Z ENgnsd. Zhut, Ah—y 7
WE EOERIE E HAICORSEDHELEDEWC I VISR SN TWD Z N 0h
%. Figureba, Figure6b & 7.5 &, AR —> 7N EERMNISE ML, EBIZRD
2o, KFEBEL TWD I ENghDd. Ziuk, Adh—Y 7 E TRt S k=
EBORKEERILL, SOICKEEETDZ LT, KEEERELET 52 L 2RL
TW5., ZOZErb, REERKIEDBILIZA R =Y 7N BICE 5D THD Z &N
TIND.

3.4 BFRMPEDD oy O

WERTCHRHELZLIICY =y MRRPHERERO—KTH L Z &b, FHR—2 7D
FEZY 2y PRMICED LI REELE 2 TWAHDNE /15720, HRMEOY = v b

9



IZOWTHER L7 Z A, Yoy FOMBEIZITHEL 20D, HAMITHLINTWVWD
Z EWginoTz (Fig7a). MEREIZHEWT, Elzliﬁ‘ﬁ%i’(}mﬂ%) Yy NMRIEHET U7
Y, Mol ER/REAESTHEIE Y =y MR EMIND O T, b ns 2 &
T, S DICHARNERZERDE T, NSRS ND Z &9 %. £z, 850hPa T
LRI Y = v RRIE L TV D 2 &35 (Fig.Tb).

3.5 x s R OO i

RIZ, 2.2.3 B Tsx L7z 500hPa dEZ 31T DiRER IR A W7- (Fig.8). Figure8 & W%
L, AT CTREALIZCEL BT E BERBTRBE S L CTWND 2 ENDhD. 202 Lk,
AN FZETITRE AN S HIZRE Y, iEE2AERE L, EAm BRI TNnD 2
EREBZDLNTL. O EMND, 224 FE TR L2 500hPa [HIZ3 1T D ACEREMEE &,
B (FrEik), shmE RS (OLR) Z &kl L7z (Fig.9a, 9band 9¢). OLR & &
SIS EIOTE R E 2 R THIE CTH Y, MRESLEED DS SN LRI R L F—FED
ZETHD. EEFMFBICHANRENMENZD, OLR /NS5, K-, OLR 23/)
SUVME EXHIEBEINER THDH Z L 2/~ LT\ 5. Figure9a, Figure9b (23T H RS
IZEBT 5 & Ty MEED BRI TR IS O D IR TR 23RO EEIRIC B AR
BN TNWHDOT, BAROMM T EARAERILL TWD Z 0305, £7-, Figurede
RAHE, BHAREZECEEFIZE S U TRBAIERIL L TWD Z R mmnoTz.
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Fig.2 Difference in May-Jun mean in precipitation [mm/day] between CTL and LAND. Significance
levels of 90%, 95%, 99% based on t-test are shaded. The contours denote anomaly between CTL
and LAND.
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Fig.3 Difference in May-Jun mean in (a) net heat flux [W/m?] and (b) temperature at 2m [K]
between CTL and LAND. Significance levels of 90%, 95%, 99% based on t-test are shaded (b). The
contours denote anomaly between CTL and LAND.
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Fig.4 Difference in May-Jun mean in (a) sea level pressure [hPa], vectors de

note 2m horizontal

winds [m/s], (b) 500hPa geopotential height [m] and vectors denote 500hPa horizontal winds [m/s]
between CTL and LAND. Significance levels of 90%, 95%, 99% based on t-test are shaded. The

contours denote anomaly between CTL and LAND.
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Fig.5 Difference in May-Jun mean in integrated 925hPa to 500hPa moisture flux convergence
[mm/day] and vectors denote moisture flux [mm/day] between CTL and LAND. Significance levels
of 90%, 95%, 99% based on t-test are shaded. The contours denote anomaly between CTL and
LAND.
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Fig.6 Difference in May-Jun mean in (a) Zonal cross section based on 45°N-60°N average in
1000hPa-100hPa geopotential height [m], (b) Zonal cross section based on 140°E-130°W average
in 1000hPa-100hPa geopotential height [m] and (c) 200hPa geopotential height [m] between CTL

and LAND. Significance levels of 90%, 95%, 99% based on t-test are shaded. The vectors denote
wave activity flux [10" m?/s?]. The contours denote anomaly between CTL and LAND.
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Fig.7Difference in May-Jun mean in (a) 200hPa zonal wind [m/s] and (b) 850hPa zonal wind
[m/s], between CTL and LAND. Significance levels of 90%, 95%, 99% based on t-test are shaded.
The contours denote anomaly between CTL and LAND.
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Fig.8 Difference in May-Jun mean in 500hPa temperature advection [K/s] and vectors denote
500hPa horizontal winds [m/s] between CTL and LAND. The contours denote anomaly between
CTL and LAND.
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Fig.9 Difference in May-Jun mean in (a) horizontal temperature gradient [K/km], (b) vertical
velocity [Pa/s] and (c) outgoing long wave radiation (OLR) [W/m?] between CTL and LAND.
Significance levels of 90%, 95%, 99% based on t-test are shaded. The contours denote anomaly
between CTL and LAND.
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4.1 FEdm

FHR—= VR FETHZ LT, BRYICEONTHIERERD, HETRABZHEN
L. ZOZEND, BEETESE, HATRKIENGREICEEEND. EEIZRDIZD
AL, HAORKENMEEMEICE Y, EMEE, FRRCE A=Y 7l 6ENMaREL, &Sk
ETREREKEEZEEL, LB CERAENOENRBEICEET D Z LT, KFHERR/EL
b T 5. ZOAD=ANTLEY, KFEFERXEDOREHEUZ & > THARSKE KD ]k S
I, BERZEDOTWD. Fiz, EBEEORTE, KPEEGKIENHRILIN S Z LT, #HEl
Y = v MRS BARAHE Tk S, BRRRE2NEET 5 2 8T, SOICEMRZRD T
Wz, 6L, BERBRERDZE A, HRTEREMRNSDOND Z & THiME LD
SR, XA TERLSE TV,

DFEY, ARV IWNFETHIET, KFESREEZRILL, BREZRO TNWDZ
& MR TIIRIB S T,
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TN 3D 4 ADOHFERAE &> TOLR2ENBEE L. TORKEL 722
EMBHVELED, Ho WV HOMICEET CVWEE L. FIOTHFELE W) HLOERERL,
tx EIRAR RSN H 0 E LN, FEEEDDICHIZY, KREZSIUH, EERR
WAEENTTREW- 7 & F LA TR AEZ 1T 0, FFEEO ILIGZA
K, /NFHEZKRZE LT, TFRHELEZ L W WAt il KO AT KIS0 B B AL
HLEFET. 2LT, MEERBORNOEEL 2T L2 H 2 TLE S o /MR
T, FIEEEEE, W)INIOHREE, DRERERGEE, SRILL e, MARENEE, £
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