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Abstract The present paper has reanalyzed and reassessed the basic characteristics, the driving forces and the
inter-decadal variability of the East Asian summer monsoon with new-inputs of data and research findings. It includes
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the East Asian summer monsoon; (3) the inter-decadal variability of the East Asian summer monsoon, and (4) the
association of the East Asian monsoon with the global monsoon. The results obtained here have shown that the East Asian
summer monsoon is an important and integrated part of the Asian summer monsoon system, with the monsoonal airflow
of tropical origin. It is the main circulation and precipitation system in summer to shape the weather and climate in East
Asia. The main forces that drive the East Asian summer monsoon consist of three kinds: external forcing, coupled forcing
and internal variability. Among them, the anthropogenic external forcing (e.g., greenhouse gas, urbanization effect, and
aerosols), which is an emerging driving force, is changing the properties and evolution trend of the East Asian summer
monsoon. As a nature factor, the coupled forcing of oceanic and land-surface processes is the main cause of the
inter-decadal variability of the East Asian summer monsoon. The coordinated effect of the Pacific Decadal Oscillation
(PDO) and the Atlantic Multi-decadal Oscillation (AMO) is the dominant forcing for the 30—40 year period. Since the
1960s, the East Asian summer monsoon has experienced a strong—weak—strong inter-decadal scale evolution, along with
the PDO and AMO. Correspondingly, the precipitation pattern in East China has also shifted from the “North flooding
and South drought” pattern to the “North drought and South flooding” pattern with increasing precipitation in North
China in the recent decade. Actually, this inter-decadal variation is consistent with the change of the Afro-Asian summer
monsoon system. In the present century, influenced by increasing climate warming, the summer monsoon precipitation
belt will continue to advance northward, and therefore northern and western China will have persistent above-normal
precipitation scenarios. Finally, it is indicated that the Afro-Asian summer monsoon is well corresponding to the concept
of the global monsoon compared to other regional monsoons worldwide.
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HORRAHR R kit o IR 2 22 8l I U A A
I3 MRS R D PRI — R R I RE KRR Bk

F1TOLR ZERFEREAT T 141 i34 (Lau and Yang, 1997;

Matsumoto, 1997; Ding and Liu, 2001; Fong and
Wang, 2001; Wang and Lin, 2002), 53— /71, #¥
5275 X R Y B ) AL HERE 30 B S A, R K
Ak 30°N LUdt.

R 2 Tk 200N LI X 42T B2 A,
LA B B AL HERERE . P2 PRI, KRR
7= KR ST 8 D b Bk R = k4 v AR
(Ding, 1992). 5 A BAjJFUs, 5. FHEMETE
M DX AR K ERS A g R VIUHT B AR o XA
F R S — AN — a3 6 ) BAy, LRI
W RRKITRE . 5 AN LR BT EN B T
4, FRFEEIN () P33 — A (6 J 15~7 15 FD.
F1 A Hg Wiy FH 561 B (1) ZE (Baiu 5 Changma)
WRATEIXANK B, HAEHL L B[R RIS F R
H X2 5% (Ding and Chan, 2005). Fi#i M 7 H
hRIFIER 2R, 8 A NAWHE PR R
2 AR B b A7 B AR TG DX R R A PR LB B
AR AR ST ' — A . 8 Ry LUE 4
RIS, 25 XL R Y AR S PR w4
8 HIEE] 9 HHIm XAt b paig X (Chen
etal.,, 2004). 10 HHTHTIG, H B R =2 XU Z= 45
FROF IR AR Ay A7 AT IN ) T2, RIS ZE N
52 5T — XA HE S F R I =G

Vi 2RI 52 2 DA 7 R R i R ) T 2
MR = o AR R DX R 3K 3 A TV P R i X
Rk i iz R R ORI 45% /040 o (ERETY
X, AR, (KR AR SRR R B AR
O bR HTAMIC .  EH T DA AR i
BRI AR O X, IR AR TR AIE T 2K,
T2 I P R AR T B R . LR,
5 (1956) 15 Tao and Chen (1987) XUtk AT K
FERITEIE o 1 8 S JRAT T i 4 A R B4 5y
T I&T o AT DL 4 R BIMFRT X (25°~33°N) K
A AT MY ) Ry U D S5 4
25 AAMR

H 3 21 B 2R T 52 2 X A A 32 2k U T
P, STHFEERAR HENEAKEHE,

N2 B 2= KB AR AR AE R, T
AT T A AT R 8 M 0 32 R I A v il e Y (R AE
T, 850 hPa 6, =340 K S5 24l FH T %1 1 5 22X
S5, 850 hPa 285 XUz FH T U
AT WK 9 FioR, {65 Ahfar, £m
T 5 25 XM R 2 0 s DX 9L 2 A8 2 Ol B SR 1 T
X, B 5 A ayrgils 2= XOFaGER, il e
(55 78 RS A1 AN 200N LR (0 A0 1 X 11 b4
o X PP HERE 52 R 18 IXURH 23 JXURR T (1) 1) T4
o2 —8r. 6 H F A RMEX 20 a2
30°N Aify, —HE4ERR 8 Ahf). LUG X rfe,
9 Hrh) G Eii a2 R K. R, EARWE
Z AT 5 AP ) 2] 9 H P a) ], 100N BLAEHE
XA B AR 340~348 K SuflN, X
FEHRAE AR 22 KGR KTE [ et <41, B
R R Bl (Fong and Wang, 2001),

RS RRW], R FRGE R TR
g8, CHATERNRGM S PEARE, B —4A2
— Yy s SRR I AGHES)) s AEAEAR DGR
(WZE IR RE s K VSIS AR T3, 2RI T
B REERI R g X, JF ) AR AR . R R R Al B
A =T SRR B AR RS o

X F AR B 2 KRR H R AT = A e
HE— D BHAIEGE: (1) R R LR 2K
TEARE R EA, & HAT A S BT IRHIE, &5
W ZE AT I 2 AR AR CELRR 38 AH DGR ZR 5 58
B, ATERRB) SR A WAL I 21, A2
=B AR D o IX DT 5 AN 5 R 4 .28 X
MiR%e (UFRZEXER . W S WERRE; W
FEILAE B U AR IS R g e 7~8 HS
HEACFI AR IE A AT 235 IEAH D) o (HIX AN X I8
R GE A B OGS 22 S HLEE 0 75 32— DR
5. (2) B ANIAKH (Molnar et al., 2010), RIFZE
WSEpR BRI TR S QMRS 5K
oy s 2 AR ADATIE R 2 AL, B FE AR WA 5 2R f
IKFEATFE H IR SL A e o BIAE— 2 FE
b RARHAEA TR il ARSI A
RWTC AR I8 S W 28 A AR HE B o 1, A
ST P2 7 i SR B Y, SR ) = o L e
T, AR M 7R RIE I BHP4 AT LHERE B 4200 5 AR
et FAE B FHEBHEY, MR SRS E
P AH AR FH 32 AR BT B B X 55 B
W, X EFEFTIB VY LA R . R PR,
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Fig. 8 Climatologically averaged (1981-2010) Meiyu frontal vertical structure along 117.5°E. The yellow solid lines are isolines of potential
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Fig. 9 Latitude-time cross section of climatologically averaged (1981-2010) potential pseudo-temperature ( 6,, ) at 850 hPa over East Asia (along 105°—

120°E) during May to September (units: K). The regions with &, greater than or equal to 340 K are shaded
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FKFR R B 5IE o R, Fir i /RiE s &4 (ITCZ)
W ) JEANETHERE o JEIRIRAR I A T AR AR
TIE i, AHIEA @A AR, JEH
A BEAL, T T FTX AN ) e (3) ) -2 XU
RICCAEF AR, B T E R R HEsh LS,
WA e s A FE IR E o ok H AR HBIX
(R o v 45 R B AR W U 2 XU R S HE 1
—ANEBRRPBESA, R R BT
o ORGSR (4G R T 1, 2007).
4h, Ding and Sikka (2006) A Ay E[1EEZE XU K
rH TR A5 2 52 B rh 4 R RE . DL IT
o e 26 5 RS [ N B 2 TR R R S, R
ALFE AR ZE A B G B 2R A IX AN b X IR 2R K
L AR R TR 2= KR Ge 3 3 vh - o3v E
AiFE e o AR H T s IR AR A, S R 2R X
ARG BRI T BHZE & s P 5 Hs)
S ENARAY, AR A I AR A B R 5. BAE
B ZRZR TR (1) T U 2 i T R B 2% X
KGR R IR ARS, =W SRS
D7 HEAAE—EU . LRI AR NSRS
At R, e AR BN RERNZR Y B 2R RER AT [RI R
HELREZ S gm 5 HER (L et al,
2017),

3 HRIEZEXAIES T

AR 7 Mo — A X RO R L, B
T IRANEHAR 52 VF 22 IR 7 IS RS T BLI) 2
Ee

(1) ZRWEFERAGA N EERTUE RGN 8
Iy BRI RIER], ERIEARISM R IRE) )2 K
FHAR S AR o B 2 DR FH 4 A 5 270 3 Jn #A h 3
T, R I AT T M S R AR AN [ 7 A g ol A
DI ZE 5 BN AR I XA, 5 DR 2
HHEEVE I ) il e, A2 il b TR ™ A KA
3K S EURE TR PN 2 PR o Y AR IR S A
R XA — 2B, AT SE 22 7KV
VEVUAN T, PR DI R 2 A AL — R B A
YRB)) T g 51BN BB R BBl KA R 4. 1H
T 3 A I S ) 4 3 A 52 31 B A I T R K
SR Can 11 48, 22 4F5 50~60 4E 515D 15
My (van Loon and Meehl, 2012; Zhao and Wang,
2014), PRI 2= MFA U 5 8 AT BE 22 2 I HH AN (] IS 1)
R ARRE . 2T 2= WA R SR I (19 T

R ATE SR IE 0] T IR R AE AR S, AR
F o AR R RIS BT O B TE S 50 AR A
AT LA AR H SR IR 28 1) B 52 5 1 b e 3R 1R A Hs Ao
73, TSR AR O Ay 2R X R 1 S AT
434 F# (An etal., 2015) . ABH%R S 178 kAl ]
WEPFRE Cn Os J2) etk 28 JifE skt
WEZ R (Gray etal., 2010),

Zhao and Wang (2014) KL AR W) AR Z= (AR
W 7 X IF U s e VTR 45 . S H 22 H
27 13 HD W 2R BEAR AT e 52 K BH R85
il 33X — I J R A 445 P 5 K BH R - I0HH DGk 31 0.47,
KT 8 FREEPARA = AHCIA R 0.87, i
99.9% 115 FE /K- o FERBHIG BIEAE, IX— Mg Y R
i L AL 1.2 B2, EEORFIS A3 b 1.9
FE, JF HARWRAER A, WA B 2 A BRI AR
Ko fHERMFEKTZEE (CRU F1 GPCC), ik
U E FERIER X 6 H Bk R DL H 5 KB A4 11
T JE A — S AR AR AE , AR DC 0.20, A E]
95%f7F BE/KH-

ARRIE R AN SOl R s . filn
WU, e = WA R 5 AR AR A 1 52 i ] e
K B4R B %2 (Mohtadi et al., 2016). MLA]
BAERAU TR, KRS R ERR . A0
BB Al B AT S o X 5 AT I I 1R v R i
%+ ENSO FUK PG AR BRI 3 328 117 52 1) 4= . 3 2%
X (Anchukaitis et al., 2010; Schmidt et al., 2014).
LT R 5 | RS PR T 3 2 B B A RO A A 11

S M) S S ST A IS 2 S0 T 4 0 4 R 5 1 R
WFFTZREIH, KRR K Ll 2 5o 2 MK i P74 0476 FH
TR, AR T AVEFRmY (Man et al.,
2014), [FIWy, thEef% 5| Hadley 2R3 E0HT 4 2R
ITCZ %% (Ridley et al., 2015). KRR GH K
F18) R 58 KL B RT3 JIE JORE ) RS A1 v 8 I S B
ZHIRBDG, FELUEJLFE AR R . B TR
ot LU v T R B 2, A0 g ke 2 U 99 BRI
WS, T T8 RIS o B (Man
et al., 2014) SCRF 7 IXMALHRIA F T4 5 2= XU
55, AFX T EM B —PuEse. T kilsg
Wiy B[R] 328 K T ELFE AR SR I, mT e AR R BE 1)
AR AT R R g, X7 ARG 1 T AT
Kk

ARBRIE 1) 5 = AN B N 2R HE IR & R
A5 RIS IG5 R RN o 7= A
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(1) Ak 7 1 8% 385 o R0 /K VR e R s
LA, 3 R K R i 5 R AR, DLk
A R DX K o B, B R 2 R I X T AR
(IPCC, 2013). X THERM AR, R F
Z5 X A K RTS8 I CHNFIRT T2, 2009).
TR K AR AT 2 [ 23 A KSR IR W B
AR L “BEHIIE” (95 AR (Held and Soden,
2006; Xie etal., 20100, 53— J7 [ i TR AR BE A
il by 284 B LU i O Sk, T D i B XU R
Ko F4h, BFAERREAREIERRI 2 s (b
Fpkom T B, A midb ek E R E A
W R S E2RE) W, AR5 7R
W KT RIS, T EEH,
W45 22 S S T I ORI OR B S, 93D B3 1 i 1)
RKBHER S, A RA AT, Ao D iR 2 5 5 7
RRSE . ARSI AR O 2B T e
BNz K%K (Lietal, 2016), M) H (17540
RS RGN AR 2 b Bk E, ©
A AT ok o7 b 2 A S 6 RN K 23 S48 DA B R RS
JIF 2 AR 2 X X 37, 1L R %7K ( Takata et al., 2009;
Yasunari, 2011), ¥ A 5K, HAISTEhE ) 1
R AR Cln AERAR SR A AR D CAEZR KUK
P RN R A B AT o HEDRE 52 (09D, A bt i XL
hn, FEUKESE G AR (Kitoh, 2017). i
20~30 FEHGH 3 T A L R, A AR 3k X R AT X
POPHE 5 K3V BTN, 75— [E 1
FBRITT, b ) N2 3 S50b ity B K A 26 R i
FEH)2AE (Liang and Ding, 2017).

(2) RN FERRLE ) A7 TH RSN 77 25,
FERGMR G IE, AR e RSERE N —F A
AR, LT A S KRRt RS, d
AR 77 X5 KRS, nT LA Sl 5 e 2 XU )
SEARUE AR . 3K T B RGE THI E
Wi, HEVERMIRE (SST) HIEARRR R T HA W
PR KTHEER USRS (PDO) 56 KVEvE
SERBRRE (AMOD, ‘EA 1 4R W Z MAER PR AR
TR 2 A SRR S ) o IR AE 7 O T SR AN i
W, X HETFEARI M — s, /TR SSTA 741
e oAy, JEABETE AT bR NS i ) SRR
AR EVIR o AE0 52 2% R S AT KRR A (i 40
ALLED) K B (i CESM-LENS), 1] BA%S
AT EEHL 23 B NSRBI 5 AR E AL AMO
5 PDO HIFEARUR AR R, KE— AR Mgt

ik Cngettiadh, KBEARES S Pl
B BESRERR T AES RGP A, B
F LR R REHAR T o 6 AR = 2R R e R X 3
BE TR IR AT, O BRI i X AR
T X7 E T A KM, I BAR SRR
TR 25 TR B S I T ) — AN b, R T
B R E 2= R ER, 5T (Ding et al.,
2008), o JR I AR B S Al R 2R B R AR AR
FRAZ AL ) — N E SRS A R Ia R, (HRHE m HLEE
FERE M Tt — 2P0, X a1
o 45 A A2 5 28 A0 BL & B 0 A FH IR 3 A2 )
i

b A H8 ek 5 T K sk 2D PR A A 28R H T A
KRARFER U — A Aisk,  Hoh b i Ak
VKD 7 Wi A 2 b Y- 3KORAOH U R AR g ¥4 A 1)
] B G T AT G . (HVF 2045 R 3R
WY, BRI 5 0K I8 A AT LLRE e 21 5 2= A 1)
e, AN R E R . T 20 24K,
— SRR I, JEAR ISR S KR DR T AR
R [ B R B KA g, 3K ] e — T
R G oI (K 9KB)) ) o LS (R A 2 BT P R

OUARIE P BRE ) TR AR ERR T . AL IR
A5 A6 AR 55 v i 5 DX ) BRSO A 52 R 2 B
BEVRN, B A R X P R Rk, K REAT
RWRIE, ZnEs % (Overland and Wang,
2010; Francis and Vavrus, 2012), H F|F KV [X
JEHIE VUKL X BH 26 g e R AE IR 2, 3
IR ARV = P KA PR 2 (Li et al,
2013; Liand Leung, 2013)., % MH#AREE (1996) FJ]
FAE BRI FC AN, AEARIF UK I e85 T LA 2 55°N
PLAEHBIX RN 559N DA R 1 DX A7 34 i B 3 R B S s
BB AR A, 8 52 M0 P bRV B AT s RO
52 A T 5 e L 2R K o 2 AR AR I DK 2D
I, AR TR0 2 2= K o, ] AR 30 5 2= K Al
ED
QU RFEA LI . — LRI, LRIk
St AT DAISOR KRR A DG U 20 1T 5% Wi 2R 1 37 2
W, I B UK I 2 I 5 2R T RSP U R 1)
EEAEH GRS, 1995). 5K A ATl Im X
(2011) R IRALAR 0K e 5 300 1 LB i AR
RSN ) A A EAE | R A DG I B R R
AR ARV X, BT 5% ) AR 0 5 ZR R AP 7K o
ORI 1) 45 AR B, ACAR I DA [RS8 ) oK
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X T AR 7 KR 2 A BE i AN —FER) (B RE
G, 1994) . FZEARUKEEHL I K (1) 9D v] DG ik
SCMREAR O, FEERE R, KL A
P b X 2 2= o K A8 2 T T M X B K Db (W et
al., 2009a, 2009b). #iilr, Wu et al. (2016) [
FUR I AL AR I UK 1R 920 A, R DL i 3] i 1] 7 2 o
IKH) S o

AT LU MR R 5 U DA AR ) s A1 AT
RAEUR RGP A B 5 B A AR, B
TX A Bl o A PR ) RS FH i B2 A Y Y P 22 5
ARV, 76 1000~4000 JJ4EM], i
JRANEL SR ERIELL AR TE, 6T PHER XU T Gk
& EHAEH (Molnar et al., 2010; Liu and Dong, 2013;
An et al., 2015; Tada et al., 2016). IACZEX AW
%] (Manabe and Terpstra, 1974; Hahn and Manabe,
1975; ™4 1FEF & B, 1979; Tao and Ding, 1981;
Kitoh, 2004), i Jit (11443 ANl g 1 HY 3 I 389 i s =
PR I FAORF 2% 30 52 28 X R KU TR T B 38 i LA
FOZZE R 215 5 2 XU A R BE AR AT
e BT . T, B e R R AR A
BRI S )2 B AR 3 44 (1) M
PLE NGRS o ST AT B9 BB VT AL 7 s Js AR 2R
HZX P H/ER (Molnar et al., 2010; Boos and
Kuang, 2010; Ma et al., 2014), 5 H & 5 1A H
FBA A I B AR RO, A P R XU
SR, T A2 s LG R 2 25 0 A D
YERY, TTANGE S v Jit DA B 1 B ML 5 2 X o AL
JEE T B KAl GAFR R BIM A A 6, )0 A
RN T2 M BRI, A5 B B2 2R XX R g5, 15
D) 5 L LKA g9 11 6, LS Ui
I i R AR S PR P48 2 XU B BT B0 A
fiiro BFFCHE— R, R NI R B i B
DAL T BN BEALER, 5 b hrHE L DL R AR T - Ji
X, I HLZ PR X ) T SRIE X, AN
P75 8 SR o XA IX JEAN e B g W 7
WS LB . X ARV W H AN,
e B A O e K AR 4 R a3, B O — A A
A, IR Rt b TS R DL KRS,
TG DS Sk — 20 3R P KRR 2= IUER L Y AR
FOEARFR (W1 Yanai and Wu, 20060, 3R £
R, R RO MY 5 2R 2R, TSR AR
A, A REREEN . BN, Mg .
X 5 I SRS 2 AT I T AN A .

Kitoh &, X TARVZNR, JoHEXHERN, &
(R JE 2 RN ATTERZ 1 (Kitoh, 2004), XX
A ] B AR — SR
(3) 5 - W7 B 2 A B8 = AN PR 7 AR A ik
RAMNIARZR, FERI KGR 51R
TREAE, X2 AR VB2 28 XTI 4 5 71 2R I i b b X
F AR 2R A (Wang et al., 2005, 2012),
ORI R W A X . BRI R £ AR %
73, AR 2= WG 5 v v 4 B AR F A
JiTi, WA TR SR, HAAE LU A E
R R AR RS AR TR K, BR T
ENSO 4 & T OQ#s KJEIRGL, U1 ITCZ,
EPREZE A Il AT T 55 R T gy g )0 2R 7 2
IR GRS IR 7 A A AR 78 4 T @k
H #s X (PR, 0 MIO 2 dbfe it s
2 R SRS AR AR = AR 2R XK s B
RWAPERFAER RS, W1 EAP. WNP 48241
AR A I R ) 2R NV 52 28 RN A AR A ) s @ e 2
PR 5 GBS A o) 5 28 AR AR
R P A X K . RIR IR R AR AL )
L, AME 2R N R 28 AR 2 R TR 170 2,
FEAE AT T R0 Bl RS AU A T,
LR S R 1A 2R P HR 8 R X (1) 5 £ 2 X N
B aG sl S, 31X ) B 2R KT ) Kk
%o
o b WL, S AR B 2R KR A 5 3R B ) A
Z 7, AN[F P51 N R S = R
IR > 5, RAE HRA B PR A . TR
RGN &5 wORIE R KB, I kR K FRK
PR AR I R, DR A AE D, JE R AR
FAE R R S T LLAS ) FR R ) )RR 5% i 4
MNERRG . W2 3t — A5 5 BE 7 3
31, LA EARIREEERIER U Y, & E AR
GeR IR, HEE IS TP A I R s
(PGSR, 3K 2 2 B 2 AR 5 T 1) KA
g

4 FRILEZFXERREL

41 FIEEZFXFAHKEMHHERIRET
bAthad 70 FARDOKR, AR ZE XGRS SR
I RS A, IR ¢ TR 59 TR
AR AR R (B 10). kgl 50 4E48E 70
TR, RTE TR g, 70 fFARR R E ZEHGE
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SRIRGY, X5 Wang (2001), Huangetal. (2004)
HI Ding et al. (2008) %5 NP7 45 5. Lt
20 90 FEAR S HILLS , AR = RTFiRas T
—J%%, 2013; Siand Ding, 2012, 2013), [HZF
BT R E N E ZEXIEE (K 1D A28
FABN AR b A

ARV KIS S5, 2R R KR A
1% BRI H B 2 AR BR AR AR (B 12D
HF A2l 50 4RARE 70 4R, AT R 2 K T 5
e, P E AN A I S mAL, TR E AR
HRABHBIX, VTR Sk X B A i 2D, R
“UbEim 57 A ARFIE. 1970 K LUGREE R
R EE RS, WA R RS BIVLAE L, B “ b
FRW 7 AT . a4k sk B B TR I A
A EA X, 1T SR AR L X B K H B 2,
EAREBERINA “+, —, +7 =054, 1990
AR BAMZY], BEE R 2= KR G 5, R
FreG A s B KT LA HX (Sietal., 2009; Zhu
etal., 2011; PHZMESE, 2013). i 12 af ), &
] < 3 25 XU 7 Al 60 4EAR A 70 AU T3k
FEAb X AW s, K& T 20 2465,
TARM LR S BT LI LR HhIX o 2 f5 4Rk
Bo BIRFSit AR XN I 40 204
F AR B LIRS R CT 048, 2013),

M AR PUAN X 35 B /K s AR (1 13) o
W n] DUE ) W AR ARRR AR AR E, H K S
Hp ] 45 2 XU RR A5 1) 40 4E AN 78 4 — 3. &
EfEm X 7E 1960 FARE 1970 AR KINZ,
1970 FACKBEAIF U, 2T 1990 FALH)
(1992/1993) X it % (Wu et al., 2010; Hu et al.,
2016) . YL R K M 1970 FACK D 2,
1990 “EAORZ G XIF U H 2 46 /0 o He b X IR /K
1990 “EARLLRTLAMIZ A 3, 1990 AR 2 )5 K
FRUG D o ZRACHLIX (BB KAE 1960 SEARA th £ 4
b, 1980 EARYIH/DEZ, 1990 HARAK N £ 5
Do 0 FIRPUAS IR EE K 3 i M-K RARAT 5
3 FLAFEARBR R AR R AL ). AR HhIX T 1992
4, KL T 1981 4ER12001 4¢, #E b [X T 1983
F, RABHLX T 1984 A1 1995 2K T 4EARER K
A,

% 1 4 Ding et al. (2008) Z»Hr75-3Ifh &
R KR . R 1 el i, FRIEE ZRK
HA W EARR IR I, b AR X LA 30

SR L, KT R LA 12~ 14 SR 40 48
JAN S MR E AR EL 9 AT 18 04
AT 30~40 4RI 1 2 WA BRI 35 1 T 24
H, Ho 12~14 5.

F1 HEFRBEXBEFMEKETHIERI T
Table 1 Primary periods of summer rainfalls in each
sub-region of eastern China

JE3/a

16T 2%, 7, 30%
KATH R iE 2%, 7, 14, 40%*
b 3%, 9, 18
KT 5 b 2, 7%, 12, 40*

*RoRIMRL 95 % 15 FE K i

42 HEFRBEFEKERSHERRTURE

5TEENARGEHHE T

Hh ] R R 2 B K B AR AR B AR A AL AR = AN
PR S TR S EnE . K 14 FIH
1961~2015 1 G uliFF KR, HAIHTT 50 4Frh
] 25 3 B 2R K AR A = A RS, RS
ST, R R ARG XK (] D AR
b, TVEAER IR K 5 5 AL AR . AN 20 1
20 90 EARTPIILUG, YLMERBEKmZ, Mt
St 35N, 5 BRI, LS RREE 2 LA
KA A 54k, BEK 2R A ) FIRFAE . 20 4D
90 AR, o B A 4 K LA RS 7 A6 511 23 A (Huang
et al., 2004). T7EmIL T, RV EZERW
k4 T Ib# (Zhang, 2015; Lietal., 2017),
Mol DX FIV TR LS K 22 o 5 = BESR I h
W, LR AR ARV — 1 (CLJn. W
VO AREE T ARATTE) FRAKEAR R AR A 3 R
fE. 1E 20 {2 60 EARE 70 FEARHTI. 90 ARG
W24, Jh ] AR A 2R R I i DX B K S e 22 4y
iy MAE 70 FEACHINE 80 4EAAR I, LA 90 4
KA, il B D Bk, REHEFE
B 7K ) = AN 1) AR AL R B HH W A8 1) 48 1) ) A Ry
TERAFEAR R AR SR AL

MBI AR, RITEFERETAER
FRARGH DT ARG R E TR BRI
TP AERE ARG DX IR AR AR A . R il Li
etal. (2017) HURHFFRI, I H AR Z2XEFK
HAPk. — B SEARR R WRIE. B 15 4
H T A IEAR R 1901~2014 3T 1 4
WAEE = RIS — A . R T AR AL
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Fig. 10 East Asian summer monsoon intensity index from1948 to 2017. The blue curve denotes the climatological value. [Estimated by the method proposed

by Zhang et al. (1996)]
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Fig. 11 East Asian summer monsoon intensity index from1948 to 2016 estimated by different datasets: (a) NCEP/NCAR reanalysis data; (b) Hadley Center
data; (c) NCEP/DOE reanalysis data; (d) ERA-Interim reanalysis data. [Estimated by the method of Shi et al. (1996)]
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Fig. 12 Latitude—time cross section of the decadal-filtered and normalized summer rainfall (unites: mm d") in East China along 105°~120°E during 1961-2015
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Fig. 13 Summer rainfall (units: mm) over (a) South China, (b) the middle and lower reaches of the Yangtze River, (c) North China, and (d) Northeast China

during 1961 to 2015. Solid curves denote decadal-filtered values in these regions
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Fig. 14 Leading modes and time series of observed precipitation over the East Asian monsoon region (20°-40°N, 105°-130°E) via empirical orthogonal

decomposition method: (a, b) The first mode; (c, d) the second mode; (e, f) the third mode. Red curves represent 5-year smoothed time series
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Fig. 15 Spatial pattern of (a) the first EOF mode of monthly mean precipitation during 1901-2014 (shadings indicate regression coefficients of time series

against precipitation; units: mm d ') and (b) its normalized time coefficient (PC1). The gray line shows the 11-point smoothing of the normalized PC.
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Fig. 16 Multi-model ensemble mean of precipitation anomalies (units: mm d™") based on CMIP5 multi-model monthly outputs and with respect to the

reference period over 1971-2000. Gray curve: Historical simulation, 24 models, 1901-2005; green curve: RCP2.6 scenario, 20 models, 2006-2099; blue curve:

RCP4.5 scenario, 24 models, 2006-2099; red curve: RCP8.5 scenario, 24 models, 20062099
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Fig. 17 (a) The Pacific Decadal Oscillation (PDO) index and (b) the Atlantic Multi-decadal Oscillation (AMO) index, heavy solid curves denote

decadal-filtered values
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Fig. 18 (a) The first component (PC1, blue curve) of an EOF analysis of the decadal-filtered summer (JJA) rainfall in East Asia compared to the
decadal-filtered spring (MAM) PDO index (red curve) for 1880-2011. (b) Same as (a) but for PC2 (blue curve) and the AMO index (red curve). The PC1 and

PC2 values are scaled to facilitate comparison with the PDO and AMO, respectively
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Fig. 22 Correlations between the winter snow depth over the Tibetan Plateau averaged for the 72 stations and the observed summer precipitation over East

Asia for the periods (a) 1979-1999 and (b) 2000—2011. Shaded areas are statistically significant at the 90% confidence level
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