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Recent Progresses in Studies of the Temporal-Spatial Variations of the East
Asian Monsoon System and Their Impacts on Climate Anomalies in China
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Abstract Recent progresses in studies of the temporal-spatial variations of the East Asian monsoon (EAM) system
and their impacts on severe climate anomalies in China are reviewed in this paper. Many studies have explained that
the EAM system is significantly different from the South Asian monsoon (SAM) and North Australian monsoon
(NAM) systems either in the vertical structure and the annual cycle of wind field or in the characteristics of water
vapor transports and rainfall, thus, this system is a relatively independent subsystem of the Asian-Australian mon-
soon system. Moreover, the study results have shown that there are obvious temporal-spatial variations in the sys-
tem. In this system, there exists a significant quasi-biennial oscillation with a characteristic of meridional tripole pat-
tern distribution in the interannual variations of East Asian summer monsoon (EASM) system, and there is a signif-

icant weakening trend in the interdecadal variations of the system from the late 1970s, which is particularly obvious
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in North China. And this is an oscillation with the period of quasi-four years in the interannual variations of East A-

sian winter monsoon (EAWM) system, and there also exists significant weakening trend in its interdecadal variabili-

ty of the system, which has caused continuous warm winters from the late 1980s. Further studies have revealed that

the variabilities and anomalies of the EAM system are closely associated with the variations of an air-sea-land cou-

pled system and interactions among them. This shows that the EAM system may be viewed as an atmosphere-ocean-

land coupled system, referred to the EAM climate system. Besides, a climatological conceptive model of the occur-

rence of severe floods in the Yangtze River and the Huaihe River valleys and climate background of prolonged

droughts in North China are proposed from the above-mentioned interannual and interdecadal variations of the EAM

climate system.

Key words East Asian monsoon system, temporal-spatial variations, East Asian monsoon climate system, climate
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Fig. 4 Distributions of the divergence of water vapor transport (mm/d) due to (a) the divergence of wind field and (b) the moisture advec-

tion in the Asian — Australian monsoon system during boreal summer. The solid and dashed lines indicate divergence and convergence, re-

spectively, and areas of convergence are shaded. The data are the ERA-40 reanalysis datal33]

e R A LIS . BARAR I RS
SR RARG R, H H AW A Z K ™ B 5
Wi A AL IR X (B, R XA SE
XL &« 7 AR 20 A7 28 AL
W AR T ROEAIER TR ARG Hig, WA
ARG TREF AT » AR T KRG TR K
RAGE P — AR AL T RS

3 RIEERRZHRZTTRYF
RIFERRGE T EFER (EASM) F147x K

(EAWM) ALz B e BRKAIR R R, 1 ik

ZEEEE . R, vKE A RS R . R,

EARKAAFE PR A QPR A I 25 2R AN [ 717
FEE RS URKE . . ATE S EASM
R G 25 AL S FAE
3.1 BEEREH

N TR IR 2 K AR PR AAE AU PR AR AL . F
ZRPAGE SCT NI LA e 2= KU 5
BL . BAFPIFE L —F KB OLR 45 #
T3 PR SR RERCT 5 55— R U e 102
F1% 4 i) IXU 22 G2 1] DXL 4 o ) A A 25 8l g P 1
KAE SR NARHC . HATH 52 R M 3T 2 AF
s, e 2 HGE S T R AR X AS 55 A 1 r
WA X ARG XM A RAGE & TR



44 PORMER « ARE 2 XU AR G ) S 2 2 e e R 38 ] A 5 2 W) 8 e lE E 5 2

No. 4

HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East ... 697

N

soN . : \
S0°E 60°E 70°E 80°E

90°E 100°E

110°E 120°E 130°E

B 5 M 1998~2007 4 TRMM T EFRP G EZE () Bzl (b |25 Bk b EBEKE 53R 15540

Fig. 5 Distributions of the average summer rainfall percentage for 1998 — 2007 due to (a) cumulus and (b) stratus, analyzed from TRMM

datal3s!

WAL, FENTEAR KRS = G2 2 K
ZZEARKEE, Kk, FERIPORH Nitta ™ F#E 5
FELS S AR A AL BRR SR SR 1 P PR
R/ KRB A OE (B EAP RUGEH ) . 47
SEF AR ZE KR SE 500hPa o #45 E 3 57 1Y
25 [A] 3 A AR L — > REAS AR 4 bl A 7 W7 B 2 XL
AL B R 2R KA 2. B EAP 4880, JF BLAI It
REF5E EASM AR PRASALARAE, WE 6 s,
AR A A2 26 1 XU XU 22 r o Y
WY R LA R A FE BRIV, A s A0 K S 28 ¥ 1T <
FEZ 256 3L SM P850 I filiik i) EASM &K
PR £,
3.2 BEFRBEEMEERTENERT RISFE
AR X B =R KA 32 EASM 38 B2 1 52 1)
1M HAZ2 EASM & K n) U HEdEE FRA52 A . T X
PN RUER 2 o SUARTR], BRI, R AR [R) e ST e ke
FRD IV 25 X e A8 b X R L 3t A T AS ),
Tao I Chen"" 4 H} W P 5 25 X e 7 76 A V0 9% %

WA S S £ 2 JXURR Ay e 1 2 XL ] 4 1 A 4
N 2 WU AR B S k. Ding Al Hel ™
SCA U 2 2 K AR G AR BN VR R . B
I AT U T AR 2 56 T YN L 2 KU 1Y)
FE S FM T R A TR R AR T N
T AU 2 RIS A B, R I B S S5 R
FH T 33 8 5 G AR 1 SCIIFSE T R I R
B, HA R E XM T 5 A% 4 ik
1R (HEAIRRIAER R, RPATTE 4 H A
PR MR T 6 AHIA MR . M & 1) 16
TR PE IR RO PIRES CREEAE TR — 7 125
W) o B RIS BN B 7R XUTE R 1A
RVAG R 1) JUHESE I8 1) U i e v 45 v R
AT i 2 5 iy R B T 0 T 2 XU 2 i 1 e
Ko FAE 20 48 50 AR, M IESEN AEE AR
WHEIX KAAT 2R REFRAE 6 A L. hhas kAR
TR, XK READR-F 2 EASM 1R TLHE IR R %
F| 7 1980 44, Krishnamurti 2£M7 1 McBride*®



698

K #

U
=

Chinese Journal of Atmospheric Sciences

324
Vol. 32

[l 6

50°N

45°N -
40°N
35°N -
30°N -
25°N -
20°N
15°N {-
10°N

5N

q

EQ
60°E

70°E

80°E  90°E  100°E  110°E

120°E  130°E  140°E  150°E  160°E

50°N
(b)

45°N{3

40°N 1o,

35°N 4

EQ
60°E

70°E

80°E  90°E  100°E

150°E  160°E

SONT
45°N {3
40°N
35°N-
30°N
25°N-
20°N{-
15°N -

10°N1{

soNq

EQ
60°E

70°E

80°E  90°E  100°E  110°E

WAL 95 (R BE K. YORMILE Xie-Arkin Bk BRI

Fig. 6 Distributions of correlation coefficients between summer rainfall anomalies in East Asia with (a) the EAP index, (b) the WY in-

120°E  130°E  140°E  150°E  160°E

RWHEFEHRKFHEYE (2 EAPHREL (b WY I RIEYE (o SMAEEH ORI . 5. BEMNFRIEMS 6l B

dex[®), and (¢) the SM index*], The solid and dashed lines indicate positive and negative, respectively, and the areas of confidence level

over 95% are shaded. Rainfall data are from the Xie-Arkin precipitation data for 1979 — 1998L41]



44 PORMER « ARE 2 XU AR G ) S 2 2 e e R 38 ] A 5 2 W) 8 e lE E 5 2

No. 4

HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East ... 699

Lo 9 R AL R X A i R AR AR
i, Huang Fl Sun™ {5 2B . EASM R 1Y
TR A AN, SO TR PR
RS B B2 R G 8. IR 7 B
P PURFPRAL TR, FEH T S FEIX 3L 15 2l
R, XAEOLT  ARIH X KERRAE 6 H B
AP ERASI N e s AL, 3 7E R
PEAL TVRAS . AR S B LT 3h 55 » X b O
T RWHX RS 6 A b, )R A%
AR Fe e, R A S e, Rl
BRSBTS R AR BT P R AL T AR
WARAS T AR A SE XU 2 w5k, AEIX AR O T

T 6 H b i) AR B 1 b4 2 2 T3
T 7 A 007 XOSLARR T i 1) S 1 21 BT
T AEIUFIAR L DX o T VR A R 2 A T
et ARIEHI X I 4R i, EXFAFEG. K
TS THE S 2 KUK i 559 PRI R 2R T
Ty B AR PERF AR AL TR RS, JE S
XL S5 . EASM FEANZ 1 IR Br Btk Ab st A
=P MOREE AL EE . H A A e
FER LI ISATTHE . RS T 7 A h), 5%
WA BrfrL e Etedt, RACHX . R, e Fp4E
13+ A LIRS L U R 2 KU K i 7
KA TEEBERE . MR R . o R TR

(a) T
N J/<f;4£§f

B E XK
The early onset of the South
China Sea summer monsoon

40°N -

H H
Drought

= ’ ™~

S ANG

!

v 7

Beigk s\ Ab 2t

Abrupt northward advance

20°N / /!L ,T\' j )\\_/
SHYIL I 3 I
rStrong Convection \‘
b 1
£ Ay :ﬁ ¢
SV -3 q\\
]
AJ\ Walker ¥ HE
20°8 Walker cell anomaly
(b) s . B BT AR
L The late onset of the South
40°N A . é}, ,/ China Sea summer monsoon
L —
D | — Wit X kit

20°N A\

H Slow northward advance

EQ

20°S

Walker ¥R HE S

Walker cell anomaly

7z

80°E 100°E 120°E 140°E

160°E 180°

160°W

B 7 Pl PR (i) AT PR . TEFRTEXI TG 3 F v XU S M« AR R AV 8 e B b AR s 5 VL i S A Al 2

AR R R (2 BlAL FHOARZS: (DBt TR

Fig. 7 Schematic map of the relationships among the thermal state of the tropical western Pacific (TWP), the convective activities around

the Philippines, the position northward advance of the western Pacific subtropical high, the onset date of the South China Sea summer mon-

soon, and the summer rainfall in the Yangtze River and the Huaihe River valleys: (a) In the warming state of the TWP; (b) in the cooling

state of the TWP



P 32 %

700 Chinese Journal of Atmospheric Sciences

Vol. 32

3.3 BEENRASERTRNEARERAPRFSSE

B=RFH%H

VEZWEIE R S 2 PR I W AR B AR 1k B
WAFAEAEPIAE R IR, B) TBO, X2/ WAL
WA KX S RGP AL I SEARFRAES 7Y
It H. . BHIMEAE RIS B N EASM KR
AEFRAR LRt 2 B EASM 2 Gt A7 76 1 9 4F & 19
P& . i, Chang 255" Fgl SR M S50 I TE £ 1)
REoK GERLL B T4 BT 9, IERIA EOF 4387 5 1
Gy BT AR W 52 2 XU 7K B K i 3 1 AR B AR AL B A
HL2E R W] EASM 2 45 B 7K 1) 1 9 AF J8 1 A2 4k
(& 8) 9 Fim 1 25 W 5 28 KUK P46 06 1 P 4F

45°N

JA PR 2 VI AE G
BANEAE" N EOF 43 H1 A SE B B /K 5 4
() 43 A7 ORI =5 S 3T 5 34 H T 2R S AN P R P- 7
DX PR X Bl . K P % A 2 AIRZ PR
SH B AR AR AR I ] A7 7 2 v A P
Vs B TBO, i HAEZS Bl53 A bAAAEE I iy “ —
=" 8 7 WG S A R E (LA
8.9, Rl =M 7L, JFH, fhfilifds H EASM
R G AR BRAS I =W T 53 A AR AR - s ke
FEFR R MK EAE L =R b
10 25 Hy JUAS7E VLI i S 4 280 0k 39 0 1 S 4R Ay 1) B
TR ZE K E R0 0 A s X SRy 5

40°N

35°N

30°N 1743

25°N

20°N

100°E 105°E 110°E

115°E 120°E 125°F 130°F

Mn/\w /\/\/\A A ./\A/\I\

Time coefficient
(=}

SRR ALY

1960 1965 1970 1975

1980 1985 1990 1995 2000

Year

K8 i EEZREK R EOF 204755 1 E405 (EOFD 55 (0 AN IR RE (b, () 52, BEFIRIE, fif5S; EOF1 fEi

VLRI 2210 15. 6%

Fig. 8 (a) Spatial distribution and (b) corresponding time coefficient series of the first component of EOF analysis (EOF1) of summer

(JJA) rainfall in China from 1958 to 2000. EOF1 explains 15. 6% of the variance. The solid and dashed lines in (a) indicate positive and

negative signals, respectively
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Fig. 9 Same as Fig. 8, except for EOF1 of zonal water vapor transports over East Asia and the western Pacific in summer. EOF1 explains

27.0% of the variance; data are from the NCEP/NCAR reanalysis datal?!
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spectively
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Fig. 18 Composite distributions of summer (Jun— Aug) rainfall anomalies percentage in China for the summers in (a) the developing stage

and (b) the decaying stage of El Nino events during the period from 1951 to 2000. Solid and dashed contours indicate positive and negative

anomalies, respectively, and areas of positive values are shaded
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are shaded



44 PORMER « ARE 2 XU AR G ) S 2 2 e e R 38 ] A 5 2 W) 8 e lE E 5 2

No. 4

HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East ... 711

60°N
50°N 1
40°N
30°N B
20°N
10°N
EQ
10°S 4
20°8 ]
30°5
40°S 1
50°8 oA

O

120°E  140°E  160°E  180°

160°W  140°W  120°W  100°W  80°W

P 20 BTG 1977~2000 44115 1967~1976 - A H - FRYIBRIRIE (SST) B2 22 (FAfL: C). 52, BAIURIE., FiHE

BV BT FRR B XOR T 0. 5°C X

Fig. 20 Difference between the summer (Jun — Aug) SST anomalies in the tropical Pacific averaged for 1977 — 2000 and those for 1967 -

1976. Units: ‘C. The solid and dashed lines indicate the positive and negative anomalies, respectively, and areas with the positive anomalies

over 0. 5°C are shaded

SRS T I AL MR A A 2
1T [T R 5 2RI A0 50 . TR )
ALK IR . BRI Walker SRIH)
A5 7 2 2 L2 T P L
AR A TR K

ML RTLAFS): Ml ACFRELE 20 ik 70 4G
G BB A R B T DL AL
IR R A (PR L — R
TP A P DA A 7 1
(A TR 2R R V5 — A
M Walker SRR A M MR FEIEAT 22
WOl 0 TR 14 P M %
RN
5.3 REESTE. $TFRUEMERERAS

THHFLERR LN

{1 T PR HFE A 258 B AL AL A
TP A5 P AR T 7 AR S 25 A A P T
0 T ELRGER PG 5t 2 5 RE A
FA AR ARG S AT TR,
5.3.1 HE®EAHFF. FTFRER-TRZMHTAN

B E AR FR AR TA F 0

JAIE ARSI IR PR T
I 55 430 R L S AR SR T B
SHBT TREPIL TR, TR, EF -

FEAEA B X R A L 22 MK B2 IR 45 1 3 )
PEE TR BT R XFE - 22 5 R ETLHE R
SR KAFAEIEANSS 5 3R E AR Lt X R F= kA
AR, JEH. AT A4 e R . YL
TR TR X R 22 A7 7R 3 W B AR
AR, 1976 A ZJE RE VAL T 5 TR
Mo~ 22 B (B (B BRAE D IE(EL, I — FLFR 4k
PIBLAE X R I e X A <l 22 I 20 22 70
AR E A W AR . XA M XA - 22
OBt P s S VAR B S it | e vl 54 7 L
D NTRG 2 o S il AR VTR T TN s 1 B 4
SR AR 3 X R KD, HURAE T ARAR

INIDESES o pUES2E 8
5.3.2 FRABRTENEINAAGALFRAL
VR

T e S TR PR DU AR R G A 3 T
SR, I TE R R R R e T R X
W ZER T VE . Wu Hl Zhang™™ 158 2]
T R e DA A X T I Y R XL AR AL
SRR Bl AT SR, ER T R R DA A
JIERSZ 20 B S B . P, m RS T
P YH 2 XA AL A B F A A R i) 2 7 s I Y
BETBR ., WER, XARWEFRAZ N LA
HHEEAEM. FERISEH Huang 555 JOULI 5



P

712 Chinese Journal of Atmospheric Sciences

32 4%
Vol. 32

BHA /BT as SReds B R4, BE S SR ERIL
TR AT MK A B IR A G TS e
XEBREKA TG, XERY. HFERERL. &
FEREE . WEER, WIS ZRE 21, /6 BH AL
B ML DX A AR G, T AR i X B 2R K 5

AENIAEN LK Huang 585 2381 T 5 945
Ji4 BHZERE RECRIR L AR BR AL 5L, 4
MR ERA . EFELRRE KBRS RERA
RKAAEABRAEL . AHXF T 1976 4ELIFT. M 1976
FACS s TR RA . B TCI IS KA B IR
JEFRIEIN T . E R A . BT RS B X A A AR B
AR AR fifi A5 X I 2 6 K i AR TR 37 3
Bk 38 0
6 RIZERN[EREZUNERER S

SERELHI

RAERE R ESMER FE LTRSS AR
T RS FR G245 DY I A7 B . AR AR PR 25 1k 25 DD A
K. NI, BATRG M T E— Pk i 4R 3.7 K

U R G5 I AR PRI AR A QPR A A B H X 3 ] 5
PRI FE B TR T R VLA del™ 5 3k
R SRR R AR X 2T 5 E Y

SMEE 5.

6.1 KIIRBEELGTRELZENSEFESR
WM M T 1980 A4F LUK IR KT
T R AR 5 R REAE 1998 AR KL
T A A R ™ S 7 U e A LR DA S AR T 2
RS R G A5 B R H G 00, P2t T2 BRI
B RS R E R AR R AR A 21 R
(1) KL 3™ H b 85— M & A AE Rl KT EL
Nino FHF Rk La Nina 50809 & J& 5, 0
1954 4F, 1998 4EF1 1991 4F B Z= K T duf o A 7™
HE7#f 2 El Nino FH44 1) 5 8 5 La Nina F54 1)
KRB, 1997/1998 4F El Nino FFx 1998 4F H 7
R BRE R UE P A s, $GH KOF- 7 1997
£ 5 H BT kAR EL Nino 44 )\ 1998 454 B g I+
R, B, 1998 4F B Z=U IE 4L T El Nino 5
PR RO, FBEIE 18b s, KUk, 5

TR IS

Frequent action of cold air

from mid- and high latitudes

55°N \ =
50°N A )
45°N 1
40°N A
&£, BEREEREL oN A
Strong snow in the 3PN
Tibetan Plateau in ?“mhﬁ% o) dﬁﬁﬁ ¢
previous winter and 30°N 1 OUthWarcishiivio
spring the western Pacific
subtropical high
25°N
20°N A /
ISON o | T T & T T T T T
/ 75°E 85°E 95°E 105°E 115°E \ 125°E 135°E
EERi2 22 R RN AE B PR El Nifio S ZERIT B
Weak Asian summer Weak convective activity Cooling state of the In the decaying stage of
monsoon around the Philippines tropical western Pacific El Nifio event
21 RIS U R E R A AR RN R G A T R W R A

Fig. 21  Schematic map of various component anomalies of the East Asian monsoon climate system causing severe flood disasters in the Yan-

gtze River valley



44 PORMER « ARE 2 XU AR G ) S 2 2 e e R 38 ] A 5 2 W) 8 e lE E 5 2

No. 4

HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East ... 713

TR B . /B BE A AL ek, Doyl v K 4
KRR Z2 , PRI, 76 13 b X VRN 4K Lo 4R R
JKIEINT I 10020, K4 THREREEY . (2) KITH
U™ E PR — R A AP PO RS B . T
£ 1998 4F 5, i 7 KOF-F El Nino S IEAL T3
VU o I E A P T IR 3 2 1 T A VA T B B
s MG RO R Z B RO AR, X
FRAAS 1998 47 5 2 4 AN PTG OV ¥ B Yt Vi 3 )
KRR AL FAmACIRES . SR SR BB X 3t 3
BNARSS . PG K F VBl A 5 R AL E — B
P9, HAREERGE PG CFFEFIAE R 25 DI 8 %
BB RN R E R VIR, MKV sk A 4
Kikdi. () KVLHs™ Euke; ke FE— Mk A TE T
INZE X S A, 1998 4E PN 2 XU 55, S I 23 XL
IR | v AT 7 T 1 485 75 R /KR 7
KILissE s, AR TERERILHREZW, i
Wk g A PR . (4) KT 0™ kR & A
AR E WA e S iE . BRSSO g
FE IR VLI UM e TR IS R A0 v 28
SORWIEE T RA TR, DA 4 45 4 1 28 110 55
FEbE s il B 2 R TIPS R VA AN BT P R
R B KRR VLIS AE T, DI 4454 m 2 1 o
RIEZRGAWIR R, 51 &K TLH N RS R W
AT YL B 5 R . (5) KL
e UL K A I AR A SR 30~ 60 RARAIR
Ui N I v R B2 B AR B . PTE S
GRS . FE 1998 AR Z i FERE A R 2
AR =R G (O (6 ot (uw N SR W) [ E AL ]
PEEM LI, M Bl 2 A U IR B 3% 1 35 K
VLR & A TR BN . (6) K VTl ™ B it
B I A T e A AR, 1997 AR 1998
R ERE TR PR RS, XAH TR
ZETR E B AR K R 2, A eEs . PR, 1998
AR T AL T ENSO S04 i, H P9 K
e I YL A T VA IR A W B KU . TN b
1997 44 2 1998 AEA 5 it 0 S5 e R S, X ik
TR B MR TR BRI K R, &4
TR ICE . TR E A T E Y A R A R
FRARGT. HIk, 5l 1998 45 H KT 4s
Uk PN &2 (2D,
6.2 HLFETENSERLES

IEWNES A k. 1976 4ELUE . th FAedtit

X EZ[FK B, SR & T g™
HFRRE, BT M 1970 4E£RU5 WITF MR 4 3R E
B FERINED, Fenl e tedb i X kA T R E
T5, 3l R XK BT 5 2, AT A Ok  E
MBI .

BRMESET AR W 2 XA 2R B 45 I B2 1 4
RBRAE A S ILE AT HABYE R et A A A b X
M 20 2l 70 ARG S A i & A YRR T R0 AL
P, MrAE SR . LA 22 i, fBdudRsE T
BEANSES S (D M 20 g 70 F0H 5
125, Pl RRFHEER LA, IR <28
T El Nino #3” 4341 (A RBR R IEF . $40i KOF
R X FPAEAC PR AR AL 5 1 S T R RN P P
75 EAP RUPA 8 18 A0 G AR BR AR fb, AT &
AR ZEXAESS . P RT3 B A & R e
PG 3K (AP 2 Rk 55, 2 XU 48 47 118 R 2 /K 7R
FER IR G SRR A X 7K R D, X
Sl T A X B RIS . (2) A KO- 1
KA “ZT EL Nino #1741 5 4R 48 brAs 46 8
SR H Walker H i A8 L. o F A Walker
AN 20 2 70 AR S B AE A AR T
SRR s FEAFACAR B S LR b IX 2 R
BEFR IS IR, It TR AH U A 4G .
PR A R RNV R b XS SAE A I I 1 4
58, (3) FEH LR M X T AFAE I RIGIE A (EU %D
RIS A T AR AR, o TR E AR
R 25 H BRI Pr 7 A EE Y
Wi, E T i A DG Y 55 ARG P R STV A% 5 1T R
EAP BRI 51 (AR BR A AR . AR M 20 fiE42 70
SEARHE IR B AL b as B T R R R
o X BRI R i 2 RIS . M3
WX oK B, (4 AT 20 1428 60~
70 4R, 7E 20 4 80~90 AR T R4 . HHE
KPS Z . MG - H. REPILTR, TR
XIS 2ZEI R, R 2R B A o, XS R T
KYTFER IR oK 2, ASFFAedr i X
HRRIREK ., Heoh, T R P e . EREER
Kbk« 2 5% i R 20 = AR S M 20 g 70 4%
A JE ARG X5 T R BRI HIX
IR R 23R, DTS IR S S b X A B K

M ST R AT LB S, BT 4R 2 XU R
SRR AR AL, (AR AR IX I 20 28 70 AR



PN W 32 %
714 Chinese Journal of Atmospheric Sciences Vol. 32
o R 4 BE BR W A KA R
The EU pattern teleconnection in
middle and high latitudes >
R 5 e RS
Increase of snow cover TR TR Anticyclonic circulation
in the Tibetan Plateau Intensification of sensible heating - anomaly distribution over
in arid and semi-arid areas North China
T R H
Anticyclonic circulation A SV 6 AR AR 7
anomaly dlstrlbutlon Southward and westward
over South China shifts of the western
f Pacific subtropical high
BIE R
Propagation of wave train
BERR X T 4
Intensification of the
descending flow over 15°N — — — T —1 P @v:l)
Sahel area of North Africa TPE 8E  95°E IOSIE 1ISE  125%E  135°E
~T R 1 iy RS RS RIS
ryr— PR3 e # 8
Wﬁzﬁ#{;ﬁgﬁiéﬁ Weakening of the East Asian summer monsoon Weakening of trade wind
Anti-Walker circulation in the tropical Pacific

anomaly over the tropical
Atlantic and North Africa

AT PEAEARER EI Nifio B3R 5% f
The interdecadal El Nifio-like pattern
SST anomalies in the tropical Pacific

22 5IEIREALICRLET 2R LR AR UR R F PR R E

Fig. 22 Schematic diagram of the interdecadal variations of East Asian climate system causing the persistent drought in North China

WIS IR A A T RS T 5 HRIL, i
TN 70 AR R BT IR 2 4 K 2 3F
SR MBS ICE . X E AR T E R I
| Al A P I 22 T Y Al 18 K R

7 2Z5TTTe

ML T e JLAR S T AR Z KR G A 25 748
S R L 6 [ 5 A S R WA P [l R 233
ATRVE R, R FITUFEX T AR R KRG 25
AR MCRFAE B HERS 3 P 20 UM e A IR M 5
BORAR KL . X2t ] DR EOBEG 4 F

(1) RIFEXRGICIE G 10 T 28 10 W5 T B
LKL & IR K I AR AR AR ]
A TR LR ERERG, B2 TRERNKRGE
H— A IR SL AR S

(2) EASM R G4 W] W (Y i 25 28 A 4 i

EASM FEAEBRI B RBE _F A7 75 45 HE W0 A i B4R 355
XA 7E 25 6] b H A B A0 28 1) = 45 0 A o
fiE s X5 TR E 557 9 3 0 A dA W i 22 ) =
W FAHFE; I H. EASM M 1976 4E )5 B4 K —
U A2 55 AR PR ARk, XA AR AE TR [ A2t i
XFRMICHIIE

(3) EAWM R Gith A U] 1 25 2 A R4k
FEAEBRI R RE I, B2 5] ENSO JEH 520, 1)
— A VU ARG FRAE s FF ., AN 1987 4R £ A
WA T — IR R AR 55 AR PR AR A, (i R [E &
AEFESVERRA . JFH.. NS B A i 45 R R W]
TR FRal AR PRt (B R, EAWM R 48197481k
JEE A2 AL BRI AT LS B A

4 REFERREMUE DT RKRIAAWRE,
T HLE B AR A5 R b X (1) -l B R G
AL UIROC, B, AT MG REMZ N AR



41
No. 4

BRNESE « AR XA GE N I 2 742 A S HO 6 [ A=A e 2l 1) B I BT o
HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East ... 715

WZERTRRGE

(5) I [ 207 MR I 1 A A 5 2R M2 R
AL AL T EIIME, . WARTEFENS
1 R G5 1 B3 AR PR AIAR AR B AL A B H R VTR
3o Eh 7 A AR ) R A M A A TR AN A X R4
TR T S X 0] DU 3 557 U K
ORI b Sy N ST

JUE KT AR AR e i 25 A48 5k e Hxh
I TR ISR AR R  (EUR AT
B XTRTEXNRG N 228 FARAE TR &
FALHAS A VF 2 F AN TEAE . R 2 Xt = XN
B FEURKCE S A pLHA S — I i s IF
HLo AR 7 XU S A1 A BB U S 5 07 U f
G BVRAL TR 1 F 7 0k Ji8 2 SR ARG . Ik,
FAMNTA L ZEN GRS B 7 BELIE AR E AU S T
AT HE— 25 3 AT RBIE T T3 M8 7R 3 2 IR AR e i~ <
A R 18 IR KRR R G N B i A i)
S B AL AN [ st ] JROE ARIIAN ] 2 1] R 722 A YA
VEHE R ALEL , BB R AR R RGN 254
S B R ] 507 A I T R 2 M LR AT B2 1o
X 2RI AR 78 S A ) R 0 e O R

S %Ak (References)

[1] #88E, SKIK=, Bk, % REIZKEHTNHES
BB RIS, Jent: G it 2004. 148pp
Huang Ronghui, Zhang Qingyun, Ruan Shuigen, et al. Pre-
diction and Warning of Meteorological Disasters in China
and Scienti fic Decision for the Prevention and Mitigation of
These Disasters (in Chinese). Beijing: China Meteorological
Press, 2004. 148pp

RN, ST, FRE TSR ICE RRAE L JE UL B A T
WhoE. ARIFE2H], 2002, 11: 1~9

Huang Ronghui, Zhou Liantong. Research on the character-

(2]

istics, formation mechanism and prediction of severe climatic
disasters in China. Journal of Natural Disasters (in Chi-
nese), 2002, 11: 1~9

BN, BRbRJE. SR, 5 ST E R URICE 5 AR
SURBRGZ MR MPITE. R, 2003, 27 770~787
Huang Ronghui, Chen Jilong, Zhou Liantong, et al. Studies

(3]

on the relationship between the severe climatic disasters in
China and the East Asia climate system. Chinese J. Atmos.
Sci. (in Chinese), 2003, 27. 770~787

AL ARG T E R . MR, 1934, 1 1~27

Zhu Kezhen. Southeast monsoon and rainfall in China. Acta

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Geographica Sinica (in Chinese), 1934, 1; 1~27

W, AR ERRGHR. A5 0E, 1944, 18: 1~20
Tu Changwang, Huang Shisong. The advance and retreat of
the summer monsoon. Meteorological Magazine (in Chi-
nese), 1944, 18. 1~20

Tao Shiyan, Chen Longxun. The East Asian summer mon-
soon. Proceedings of International Conference on Monsoon in
the Far East, Tokyo, 5-8 Nov. 1985. 1~11

Tao Shiyan, Chen Longxun. A review of recent research on
the East Asian summer monsoon in China. Monsoon Meteor-
ology. Chang C P and Krishnamurti T N, Eds. Oxford Uni-
versity Press, 1987

FREER . RELAR. BaIE, % RTRK. L. KEHR
#t. 1991, 362pp

Chen Longxun, Zhu Qian’gen, Luo Huibang, et al. East A-
sian Monsoon (in Chinese). Beijing: China Meteorological
Press, 1991. 362pp

Ding Yihui. Monsoon over China. Kluwer Academy Publish-
er, 1994, 420pp

BN, RS, EAR. BRE BT E R IRH LI
HUEEDFFE. dbat: L, 2003, 483pp

Huang Ronghui, Li Chongyin, Wang Shaowu. Research on
Severe Climatic Disasters of Droughts and Floods and For-
mation Mechanism of These Disasters (in Chinese). Beijing:
China Meteorological Press, 2003, 483pp

Huang Ronghui, Zhou Liantong, Chen Wen. The progresses
of recent studies on the varibilities of the East Asian monsoon
and their causes. Adv. Armos. Sci. , 2003, 20: 55~69
BOAOHE, PRI E AR IS 1T LB O B O AT,
BRB2EIE R, 2006, 21 564~575

Huang Ronghui. Progresses in research on the formation
mechanism and prediction theory of severe climatic disasters
in China. Adv. Earth Sci. (in Chinese), 2006, 21: 564~575
Ramage C. Monsoon Meteorology. International Geophysics
Series, San Diego, Calif. ;: Academic Press, 1971. 15: 296pp
Murakami T, Matsumoto J. Summer monsoon over the Asi-
an continent and western North Pacific. J. Meteor. Soc. Ja-
pan, 1994, 72. 719~745

Webster P J, Yang S. Monsoon and ENSO: Selectively inter-
active systems. Quart. J. Roy. Meteor. Soc., 1992, 118;
877~926

LiJ P, Zeng Q C. A unified monsoon index. Geohpys. Res.
Lett. , 2002, 29, 1274, doi: 10. 1029/2001GL013874
Webster P J, Magafia V O, Palmer T N, et al. Monsoon:
Processes predictability, and the prospects for prediction. J.
Geophys. Res., 1998, 103. 14451~14510

Trenberth K E, Hurrell ] W, Stepaniak D P. The Asian
monsoon: Global perspectives. The Asian Monsoon. Wang
B. Ed, Springer, 2006. 67~87

HORME, BRIC. T —IL. 58 XFER ¥R TN



716

PN

Chinese Journal of Atmospheric Sciences

»y,
=

32 4%
Vol. 32

[20]

[21]

[2z2]

(23]

[24]

[26]

[27]

[28]

[29]

[30]

ENSO fE I H AR IE. KR, 2003, 27; 484~502
Huang Ronghui, Chen Wen, Ding Yihui, et al. Studies on
the monsoon dynamics and the interaction between monsoon
and ENSO cycle. Sci. (in Chinese),
2003, 27. 484~502

WRPR B B, IR R F 2R e S = FRAE 19 5 R B 5T
L HFERFGEH. KARE, 2006, 30: 1091~1902
Chen Jilong, Huang Ronghui. The comparison of climatolog-

Chinese J. Atmos.

ical characteristics among Asian and Australian monsoon sub-
system. Part I; The wind structure of summer monsoon.
Chinese J. Atmos. Sci. (in Chinese), 2006, 30: 1091~1102
Huang Ronghui, Chen Jilong, Huang Gang. Characteristics

and variations of the East Asian monsoon system and its im-

pacts on climate disasters in China. Adwv. Atmos. Sci. .
2007, 24: 993~1023

Kalnay E, Kanamitsu M, Kistler R, et al. The NCEP/
NCAR 40-year reanalysis project. Bull. Amer. Meteor.
Soc. » 1996, 77. 437~471

Yasunari T. The monsoon year——A new concept of the cli-

matic year in the tropics. Bull. Amer. Meteor. Soc. , 1991,
72. 133~138

Li C, Yanai M. The onset and interannual variability of the
Asian summer monsoon in relation to land-sea thermal con-
trast. J. Climate, 1996, 9. 358~375

Tomas R, Webster P J. On the location of the intertropical
convergence zone and near equatorial convection: The role of
inertial instability. Quart. J. Roy. Meteor. Soc., 1997,
123. 1445~1482

Goswami B N, Wu G X, Yasunari T. The annual cycle, in-
traseasonal oscillations, and roadblock to seasonal predicta-
bility of the Asian summer monsoon. J. Climate, 2006, 19
5078~5099

Huang Ronghui, Gu Lei, Zhou Liantong, et al. Impact of
the thermal state of the tropical western Pacific on onset date
and process of the South China Sea summer monsoon. Adw.
Atmos. Sci. , 2006, 23; 909~924

WOORME, U, IR T AL, 4B R XU A ALk Y 4R BR
AR AE B R PO R PRE MR, KRB,
2005, 29. 20~36

Huang Ronghui, Gu Lei, Xu Yuhong, et al. Characteristics
of the interannual variations of onset and advance of the East
Asian summer monsoon and their associations with thermal
states of the tropical western Pacific. Chinese J. Atmos. Sci.
(in Chinese), 2005, 29. 20~36

Chang C P. Erickson J E, Lau K M. Northeasterly cold sur-
ges and near-equatorial disturbances over the winter MONEX
area during 1974. Part 1. Synoptic aspects. Mon. Wea.
Rew. , 1979, 107 812~829

Huang Ronghui, Huang Gang, Wei Zhigang. Climate varia-

tions of the summer monsoon over China. Fast Asian Mon-

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

soon » Chang C P, Ed. ., World Scientific Publishing Co. Pte.
Ltd. , 2004. 213~270

TR TRARI, BN, SF. B ZRAR 2 R XK P A 6 R AE
J 5 W 2 UK P AR B 2200 KRR, 1998, 22:
460~469

Huang Ronghui, Zhang Zhenzhou, Huang Gang, et al.
Characteristics of the water vapor transport in East Asian
monsoon region and its difference from that in South Asian
monsoon region in summer. Chinese J. Atmos. Sci. (Scien-
tia Atmospherica Sinica) (in Chinese), 1998, 22. 460~469
BRBR e . BRME. IR R R G A FFAE 19 = [l 5T
1L B ZRUKFS%. RERE, 2007, 31: 766~778

Chen Jilong, Huang Ronghui. The comparison of climatolog-
ical characteristics among Asian and Australian monsoon sub-
systems. Part II; Water vapor transport by summer monsoon.
Chinese J. Atmos. Sci. (in Chinese), 2007, 31 766~778
Uppala S M, Coauthors. The ERA-40 reanalysis. Quart. J.
Roy. Meteor. Soc. , 2005, 131 2961~3012

Chisholm A J, Renick ] H. The kinematics of multicell and
supercell Alberta hailstorms. Alberta Hail Studies, Re-
search Council of Alberta Hail Studies, Rep. 72-2, Edmon-
ton, Canada, 1972, 24~31

Iguchi T, Kozu T, Meneghini R, et al. Rain-profiling algo-
rithm for the TRMM precipitation radar. J. Appl. Meteor. ,
2000, 39. 2038~2052

Huang Gang. An index measuring the interannual variation
of the East Asian summer monsoon—The EAP index. Adw.
Atmos. Sci. , 2004, 21 41~52

Nitta Ts. Convective activities in the tropical western Pacific
and their impact on the Northern Hemisphere summer circu-
lation. J. Meteor. Soc. Japan, 1987, 64 373~390
Huang Ronghui, Li Weijing. Influence of the heat source a-
nomaly over the tropical western Pacific on the subtropical
high over East Asia. Proceedings of International Conference
on the General Circulation of East Asia. Chengdu, 10 - 15
April 1987, 40~51

BN, e, BRI TEORTVE LA I IR SR R AR
S R BT R R S S BL . R, 1988, 12
CREFD : 107~116

Huang Ronghui, Li Weijing. Influence of heat source anoma-
ly over the western tropical Pacific on the subtropical high o-
ver East Asia and its physical mechanism. Chinese J. Atmos.
Sci. (Scientia Atmospherica Sinica) (in Chinese), 1988, 12
(Special Issue): 107~116

SRR, RO 2R Rt B R R H AR 23T, AR
1983, 38. 297~217

Guo Qiyun. The summer monsoon intensity index in East A-
sia and its variation. Acta Geographica Sinica (in Chinese) ,
1983, 38. 297~217

Xie P, Arkin P A. Analyses of global monthly precipitation



41
No.

4

PORMERE . RN RGRI 2

S AR Ak S X 3 A0 S 5 T ) U T 9
HUANG Ronghul et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East . ..

717

[42]

[43]

[44]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

using gauge observations, satellite estimates, and numerical
model predictions. J. Climate, 1997, 9; 804~858

Wang B, Lin H, Zhang Y S, et al. Definition of South China
Sea monsoon onset and commencement of the East Asia sum-
mer monsoon. J. Climate, 2004, 17. 699~710

fl i . 2 moAk, FE I 2 XU 0T W 52 7 KU R ALE S
FOE AU BRI, UL ] 4 ¥ 55 . I U 2 XU 9 1) B 3
Je. dbat. gL, 1999, 74~81

He Jinhai, Luo Jingjia. Features of South China Sea monsoon
onset and Asian summer monsoon establishment sequence a-
long with its individual mechanism. The Recent Advances in
He Jinhai, et al. .
Eds. , Beijing: China Meteorological Press, 1999. 74~81

Asian Monsoon Research (in Chinese).

Ding Yihui, He Chun. The summer monsoon onset over the
tropical eastern Indian Ocean: The earliest onset process of
the Asian summer monsoon. Adv. Atmos. Sci. , 2006, 23
940~950

R, AR MR R R B R R . R
SBkE, 2002, 26 829~844

Liang Jianyin, Wu Shangsen. A study of southwest monsoon
onset date over the South China Sea and its impact factors.
Chinese J. Atmos. Sci. (in Chinese), 2002, 26:. 829~844
HEIE, BITEE . BEN. AR A AT A RIH RN
% KRR, 1958, 29 249~263

Yeh Tucheng, Dao Shihyen, Li Meitsiun. The abrupt change
of circulation over Northern Hemisphere during June and Oc-
tober. Acta Meteorologica Sinica (in Chinese), 1958, 29.
249~263

Krishnamurti T N, Ramanathan Y. Sensitivity of the mon-
soon onset to differential heating. J. Atmos. Sci., 1982,
39. 1290~1306

McBride J J. The Australian summer monsoon. Monsoon Me-
teorology , Chang C P, Krishnamurti T N, Eds. Oxford Uni-
versity Press, 1987. 203~232

Huang Ronghui, Sun Fengying. Impact of the heat source a-
nomaly over the tropical western Pacific on East Asian sum-
mer monsoon. J. Meteor. Soc. Japan, 1992, 70 243~256
Mooley D A, Parthasarathy B. Fluctuations in all-India sum-
mer monsoon rainfall during 1871 - 1987. Climate Change ,
1984, 6. 287~301

Yasunari T, Suppiah R. Some problems on the interannual
variability of Indonesian monsoon rainfall. Tropical Rain fall
Measurements, Theon ] S and Fugono N, Eds., Deepak
Hampton, 1988, 113~132

B, XIRE. RWFRPEK I AERRAE (L.
1990, 1. 377~382
Miao Jinhai, Lau K M.
monsoon rainfall over East Asia.

Chinese), 1990, 1; 377~382
B, B, BEORME. AR 2R R K I o T AR IR 5

I GRS

Interannual variations of summer

J. Applied Meteor. (in

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

HOTRRI AL, . BSOS . MR AR
T K FERT AR A S AN BRI e WH S K
FHERAE R LS. et G, 1996, 196~205
Yin Baoyu, Wang Lianying, Huang Ronghui. Quasi-biennial
oscillation of summer monsoon rainfall in East Asia and its
physical mechanism. Collected Papers of the Project “Disas-
trous Climate Prediction and Its Impact on Agriculture and
Water Resources” , 1l : Processes and Diagnoses of Disas-

trous Climate (in Chinese). Huang Ronghui et al. , Eds. ,
Beijing: China Meteorological Press, 1996. 196~205
Chang C P, Zhang Y S, Li T. Interannual and interdecadal
variations of the East Asian summer monsoon and tropical
Pacific SSTs. 1, IL. J. Climate, 2000, 13. 4310~4340
BRNE . WRBRJE . BN, S5 v AR T I 2 e K e 7 4
PR MR N, KR, 2006, 30: 545~560
Huang Ronghui, Chen Jilong, Huang Gang, et al. The qua-
si-biennial oscillation of summer monsoon rainfall in China
and its cause. Chinese J. Atmos. Sci. (in Chinese), 2006,
30: 545~560
PR IR TAL, FEE. 3 =K Y AR J A
JeFRAikfash. mESL, 1999, 18: 465~476
Huang Ronghui, Xu Yuhong, Zhou Liantong. Interdecadal
variations of summer precipitation in China and drought trend
in North China. Plateau Meteor. (in Chinese), 1999, 18.
465~476
Huang Ronghui. Decadal variability of the summer monsoon
rainfall in East Asia and its association with the SST anomalies
in the tropical Pacific. CLIVAR Exchange, 2001, 2. 7~8
IRNE, SERER, WRbr e, 2. TR B KE W AER PR
ﬂt&ﬁ- HHRUEAMERGERIER. KA, 2006, 30
730~743
Huang Ronghui, Cai Rongshuo, Chen Jilong, et al. Interdec-
adal variations of drought and flooding disasters in China and
their association with the East Asian climate system, Chinese
J. Atmos. Sci. (in Chinese) , 2006, 30: 730~743
Ren Baoahua, Lu Riyu, Xiao Ziniu. A possible linkage in the
interdecadal variability of rainfall over North China and the
Sahel. Adv. Atmos. Sci., 2004, 21: 699~707
2T, WPAE. —AHTIZE XU B HAE PR AR AE R 5 7 6
&R, S S5HEE5T, 2005, 10 351~365
LiJ P, Zeng Q C. A new monsoon index, its interannual var-
iability and relation with monsoon precipitation. Climatic and
Environmental Research (in Chinese), 2005, 10: 351~365
B4, THORNE. T 40 S [E B AEAPRIAEALRRIE. KRR
2, 2006, 30: 1057~1067
Bao Ming. Huang Ronghui. Characteristics of the interdec-
adal variations of heavy rain over China in the last 40 years.
Chinese J. Atmos. Sci. (in Chinese) . 2006, 30 1057~1067
BEmiAE, BR3C, BARL FRIE AR K H SRS
Mt BB oe R, AU S EREEIISE . 2006, 11: 330~339



718

PN

Chinese Journal of Atmospheric Sciences

»y,
=

32 4%
Vol. 32

[63]

[64]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Kang Lihua, Chen Wen, Wei Ke. The interdecadal variation
of winter temperature in China and its relation to the anoma-
lies in atmospheric general circulation. Climatic and Environ-
mental Research (in Chinese), 2006, 11. 330~339

Lau K M, Chang C P. Planetary scale aspects of the winter
monsoon and atmospheric teleconnections. Monsoon Meteo-
rolgoy, Chang C P, Krishnamurti T W, Eds. Oxford Uni-
versity Press, 1987. 161~201

FTRF S, PHIETE BRI — ORI i 72, AR %
iz, 1957, 28. 63~74

Tao Shiyan. A synoptic and aerological study on a cold wave
in the Far East during the period of the break down of the
blocking situation over Euroasia and Atlantic. Acta Meteor.
Sinica (in Chinese), 1957, 28. 63~74

FETES. TR EX R WIE BT, KL, 1959,
30: 226~230

Tao Shiyan. Study on East Asian cold waves in China during
recent 10 year (1949 - 1959). Acta Meteor. Sinica (in Chi-
nese), 1959, 30 226~230

T RWAERMGIIS. R4, 1990, 6: 119~128
Ding Yihui. A statistical study of winter monsoons in East A-
sia. J. Tropical Meteor. (in Chinese), 1990, 6. 119~128
FRME, TV 53 4F v [E FE ) 14 78 AL FRAE B H AT AR AL
B, KSFE, 2006, 30: 1068~1076

Wang Zunya, Ding Yihui. Climate change of the cold wave
frequency of China in the last 53 years and the possible reasons.
Chinese J. Atmos. Sci. (in Chinese), 2006, 30. 1068~1076
Chen Wen, Graf Hans-F. The interannual variability of East
Asian winter monsoon and its relationship to global circula-
tion. Max-Planck-Institute fur Meteorologie, Report No.
250, 1998, 1~35

Chen Wen, Graf Hans-F. The interannual variability of East
Asian winter monsoon and its relationship to the summer
monsoon. Adv. Atmos. Sci., 2000, 17.: 48~60

B BUARL BRBRJE, 4. R 2005 4EH1 2006 £R4 7 K5
WS WEE AT R S C R T aE. KRR
2007, 31. 1033~1048

Huang Ronghui, Wei Ke, Chen Jilong, et al. The East Asi-
an winter monsoon anomalies in the winters of 2005 and 2006
and their relations to the quasi-stationary planetary wave ac-
tivity in the Northern Hemisphere. Chinese J. Atmos. Sci.
(in Chinese), 2007, 31: 1033~1048

Wu Bingyi. Wang Jia. Winter Arctic Oscillation, Siberian
high and East Asian winter monsoon. Geophys. Res. Lett. .
2002, 29: doi; 10.1029/2002G1.015373

Chen Wen, Takahashi M, Graf H-F. Interannual variations
of stationary planetary wave activity in the northern winter
troposphere and stratosphere and their relations to NAM and
SST. J. Geophys. Res., 2003, 108 (D24): doi: 10. 1029/
2003 JD003834

(73]

[74]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

Huang Ronghui, Wang Lin. Interdecadal variations of Asian
winter monsoon and its association with the planetary wave
activity. Proc. Symposium on Asian Monsoon, Kuala Lum-
pur, Malaysia, 4 -7 April 2006, 126

BRSC, SR, AL P BRA TRk W AT R I i = 4 A% 5 ML AR
Brasfk. KREFFE, 2005, 29, 137~146

Chen Wen, Huang Ronghui. The three-dimensional propaga-
tion of quasi-stationary planetary waves in the Northern
Hemisphere winter and its intrannual variations. Chinese J.
Atmos. Sci. (in Chinese), 2005, 29. 137~146

Gong DY, Wang SW, Zhu ] H. East Asian winter monsoon and
Arctic Oscillation. Geophys. Res. Lett. , 2001, 28 2073~2076
Gong DY, Ho C. Arctic oscillation signals in the East Asian
summer monsoon. J. Geophys. Res. ,» 2003, 108 4066, doi:
10. 1029/2003JD002193

Thomperson D W J, Wallace ] M. The Arctic Oscillation sig-
nature in the wintertime geopotential height and temperature
fields. Geophys. Res. Lert. , 1998, 25: 1297~1300
Thomperson D W J, Wallace ] M. Annular modes in the ex-
tratropical circulation. Part I: Month-to-month variability.
J. Climate, 2000, 13; 1000~1016

Kurihara K. A climatological study on the relationship be-
tween the Japanese summer weather and the subtropical high
in the western northern Pacific. Geophys. Mag. , 1989, 43.
45~104

Lu Riyu. Interannual variability of the summertime North
Pacific subtropical high and its relation to atmospheric con-
vection over the warm pool. J. Meteor. Soc. Japan, 2001,
79. 771~783

Lu Riyu, Dong Buwen. Westward extension of North Pacific
subtropical high in summer. J. Meteor. Soc. Japan, 2001,
79. 1229~1241

Huang Ronghui, Wu Yifang. The influence of ENSO on the
summer climate change in China and its mechanism. Adv.
Atmos. Sci. » 1989, 6. 21~32

Zhang R H, Sumi A, Kimoto M. Impact of El Nifio on the
East Asian monsoon: A diagnostic study of the 86/87 and
91/92 events. J. Meteor. Soc. Japan, 1996, 74. 49~62
Zhang R H, Sumi A, Kimoto M. A diagnostic study of the
impact of El Nifio on precipitation in China. Adwv. Atmos.
Sci.» 1999, 16 229~241

P3C. El Nino Hl La Nina {3 7R .4« = 7= XG0 11 5%
M. KB, 2002, 26 595~610

Chen Wen. Impact of El Nifio and La Nifa on the cycle of the
East Asian winter and summer monsoon. Chinese J. Atmos.
Sci. (in Chinese), 2002, 26 595~610

FOOME . BRIC XTI R ENSO 98 R A0 TAE FT 53 5
UERYHERE. SRS IAEEBIST . 2002, 7: 146~159

Huang Ronghui, Chen Wen. Recent progresses in the re-

search on the interation between Asian monsoon and ENSO



41
No.

PORMER « ARE 2 XU AR G ) S 2 2 e e R 38 ] A 5 2 W) 8 e lE E 5 2

4 HUANG Ronghui et al. Recent Progresses in Studies of the Temporal-Spatial Variations of the East . ..

719

[87]

[88]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

cycle. Climatic and Environmental Research (in Chinese),
2002, 7. 146~159

kAR, El Nino B B RE 5 76 XK PR i 2% 6 38 [ AR b b X
HZERK SR P RER. SRS, 1999, 18: 567~574
Zhang Renhe. The role of Indian summer monsoon water va-
por transportation on the summer rainfall anomalies in the
Northern part of China during the El Nifio mature phase.
Plateau Meteorology (in Chinese), 1999, 18. 567~574
Ashok K, Behera S, Rao S A, et al. El Ninio Modoki and its
possible teleconnection. J. Geophys. Res., 2007, 112.
C11007, doi: 10.1029/2006 JC003798

Weng H'Y, Ashok K, Behera S K, et al. Impacts of recent
El Nino Modoki on dry/wet conditions in the Pacific rim dur-
ing boreal summer. Climate Dynamics, 2007, 29. 113 ~
129, doi: 10. 1007/s00382-007-0234-0

kA, RFIZOENY El Nino 354 KL sipLsil i Fse.
FEI 2 B K S BB 5T T i 24 0218 3C, 2007, 135pp
Zhang Zhihua. Research on different pattern El Nino events
and their formation mechanism. Ph. D. dissertation (in Chi-
nese). Institute of Atmospheric Physics, Chinese Academy of
Sciences, 2007. 135pp

Bao Ming. Relationship between persistent heavy rain events
in the Huaihe River valley and distribution pattern of convec-
tive activities in the tropical western Pacific warm pool. Adw.
Atmos. Sci. ,» 2008, 25 (to be published)

Bao Ming, Han Rongqing. Delayed impact of the El Nifo epi-
sodes in the central equatorial Pacific and their decaying evo-
lution on the summertime climate anomalies of the eastern Chi-
na in 2003 and 2007. Adv. Atmos. Sci. , 2008 (submitted)
Zhang Y, Wallace ] M, Battisti D S, ENSO like interdecadal
variability: 1900 -1993. J. Climate, 1997, 10. 1004~1020
Chao Y, Ghil M, McWilliams J C. Pacific interdecadal varia-
bility in the century’s sea surface temperature. Geophys.
Res. Lett. , 2002, 27 2261~2264

JBEEE, BOORME. TR E B AR A AL RAE B AT
BB I BITSE. S S ERBEATSY, 2003, 8: 274~290

Zhou Liantong, Huang Ronghui. Research on the character-
istics of interdecadal variability of summer climate in China
and its possible cause. Climatic and Environmental Research
(in Chinese), 2003, 8. 274~290

JEE, FORHE. PEPET R, R T R XHEFER R 2EW
AEARBRASURHAE S A U B Z= K AEARBR AR TR s . <
W SRS, 2006, 11 1~13

Zhou Liantong, Huang Ronghui. Characteristics of the inter-
decadal variability of the difference between surface tempera-

ture and surface air temperature in spring in arid and semi-ar-

[97]

(98]

[99]

[100]

[101]

[102]

[103]

[104]

id region of Northwest China and its impact on summer pre-
cipitation in North China. Climatic and Environmental Re-
search (in Chinese), 2006, 11; 1~13
AR, R TR R AR dbal: BhAE d A
1979. 279pp
Ye Duzheng, Gao Youxi. Tibetan Plateau Meteorology (in
Chinese). Beijing: Science Press., 1979. 279pp
Wu Guoxiong, Zhang Yongsheng. Tibetan Plateau forcing
and the timing of the monsoon onset over South Asia and the
South China Sea. Mon. Wea. Rev. , 1998, 126. 913~927
AN, B, b E PSR X IR E K . DL
BRMESEIR. 9 T A 1) T B R b 47 5% FnoK 55 95
PRSI T H eSO 1T, RH MR R 2. db
e KR ML, 1996, 137~140
Wei Zhigang, Luo Siwei. Impact of the snow cover in west-
ern China on the precipitation in China during the rainy sea-
son. Collected Papers of the Project “Disastrous Climate
Prediction and Its Impact on Agriculture and Water Re-
sources”11: Processes and Diagnosis of Disastrous Climate
(in Chinese). Huang Ronghui et al. , Eds, Beijing: China
Meteorological Press, 1996. 137~140
FAR NI, BESOME, BRSC, AF. TR S T G B A 5 ) 4y
A FAEU PR LRRE. KRR E, 2002, 26: 496~508
Wei Zhigang, Huang Ronghui, Chen Wen, et al. Spetial
distributions and interdecadal variations of the snow at the
Tibetan Plateau. Chinese. J. Atmos. Sci. (in Chinese),
2002, 26: 496~508
PR . 4 PEZZR. JEaT: Bresmiek. 1980. 225pp
Tao Shiyan, et al. Heavy Rainfall in China (in Chinese).
Beijing: Science Press. 1980. 225pp
Vs IR, SRR, 1998 4F I YL Rk ¢ 2 1y < f
HRAKIUE GRS, e SEEEITT . 1998, 3: 290~299
Tao Shiyan, Zhang Qingyun, Zhang Shunli. The great
floods in the Changjiang River valley in 1998. Climatic and
Environmental Research (in Chinese), 1998, 3. 290~299
Wallace ] M, Gutzler D S. Teleconnections in the geopoten-
tial height field during the Northern Hemisphere winter.
Mon. Wea. Rev., 1981, 109. 784~812
BN, JE R T R 5LV 0 58 i KUAR Y R Ak K H S AR
B RN el X oK e AR, AU S HREERR
2004, 9. 316~330
Huang Gang. Zhou Liantong. The variability of the wind
system circulating round the west side of the Tibetan Plat-
cau and its relation to the East Asian summer monsoon and
summer rainfall in North China. Climatic and Environmen-

tal Research (in Chinese), 2004, 9. 316~330



