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P 2% AR S DU E 9T 1 G BB R AR
WEZES MM, JEHSH T — S hLEL. AH
LT R 584 ENSO (El Nifio-Southern
Oscillation), FAfy EBEVE IR AS 2 LU/, L
— H KB A K T M ( Annamalai and
Murtugudde, 2004).

1997 4 B[V J 10 R AR W S (RS S o AEED
FERETE R, AR R A E R, SERET ASET:
AP EWATHUR, MAERERETETR, &
AR 2 AR KR o — 622 35 (R 5 36 W 2% 1 02 1
ENEEVEARHFL 7 (Indian Ocean Dipole) SE([f] (Saji
et al., 1999; Webster et al., 1999), T~ E[1 B v (1 -
AR AN R A DA B S A 3R AT 15 1 ok 3+ JLAF K
BRI #US (Schott et al., 2009).

FI G50 1EAS B BT B VR AR AL, 3 —
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2 EEFBRSESHERKHAT
(L& ke
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7, e HEAO R R, b R
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5 PP I b T gk B 8 D T 8 4 A T D
EUEEEAEAL P R T A AE AL 4 20°L0Fg, fErd )
R—HBEMWMN. J3—J7m, BRI
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P 2 PG R, 3 AR A F Ay B RE A R R 2 AR R T
o SURRIRF, Ay BRI R R L,
HAEFRPRMIN S, 60°E LLA, mdbgh 10 2 fn)
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B3 ¥ U 3k P52 2 1 08 A 52 380 K IS e S A
IR AL R o 70 e B RE A I T 22 2 K
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al., 2005).
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I HE I 5 B . Levitus et al. (2005) )] COADS
(The Comprehensive Ocean-Atmosphere Data Set)
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TORME— P UESE, EDEETE H 20 A 50 4R LA
REFHAENE, Ui RLEN AL 06°C. 1
TR L TR, R T
EAE KA ES (Alory et al., 2007; Alory and
Meyers, 2009). 71 E[1 £V EIl R R FE U 4008~
50°8 X iU AR 22 BRI 40 FE8E T 1 %2 2°C;
FE BT IR AL (25°8 BT ) A M HEH AT 5]
250 m [RIB93E; 76 SON~15°S X3, 75 20°C 25 ifi
LR KRR, fEREE (100~200 m) /K
HZFER A 7E 10°N LUEMFEZE 2] 250 m ¥R 1)
IR B o B il A

M2, JEAt 2 D5 PRI R T RE VAN TR AT
IR 7K B2 () KU AR A AR 2 Alory et al.
(2007) “SEMWFFIRY], ENEHERMEER (AAC)
B AT [ v 0 7 e FEE PR AR A 2 e e B RS
PER R PR AR ) R 5 0.5 AhES IR, AR
WA A RE Tk T )L+ Rk R RS
(Southern Annular Mode) g MK AR 4L, 1T
X G T R R R A, AT 52 R B RS v
HHE S (Gille 2002; Aoki et al., 2003; Cai et al.,
2005, FAH BN EEVE IR SR K ARV DL SRR S AR
VR AT HE AL H T LA A R BT PV AR XU X
PRSI TIER IR, A RVAE RUFR 9 59 45 DG AP 10 i
BRIEAR W, I HaX A5 5l i Bp FE Je Pa WV 53 27
By B BEVE IR R R AR M, BT TR Y J 2R HA
KK JZ KA VS (Alory and Meyers, 2009) .
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BT BN A KA 1 BE - (Klein et al., 1999).

Tyl B ) A R i O AR . R ARG
VU R B REA: IR 2 AT AU R, PRI R
R LR, P RS 50 m A4 (Xie et al.,
2002; Lau and Nath, 2003). # El Nifio {3430, #
AT AR B B R E A AU e W e A, TR
T VG RR N UCE 0 VBN, A AR

R332 T VORI RNV, I HARIRER)Z LB i vy
T B FE T R M0 o IR S, 30T ARG P R D
JEVEREG % (Huang and Kinter, 2002; Xie et al.,
2002), FFF=, IR VY R BRI S Tk
AR R, B b R R A SO RRER
TN o 1 R 7Y R B R R AR BRI, BB RS
AR . WIR G, ENJEER XUNIZR ML 74 R 22 X
BRI, AZARR 2R SRS IR, YRR 1)
KA AR, AL A6 BN B2 v R I o 1230
T A B 2 P U 2 BB R I [R] FR 4ERF (Du et
al., 2009),

ARG EIYJSE U 7 R 8 I A A T A4 R I TR
FAEEE TN, 76 Bital 70 FAKRILLE
Ay B REA I 2 RS S Re i e 2 2, T AE i I
X R A R AR A S AR A AR PR AN RE 4L 4 3 L
(Huang et al., 2010; Xie et al., 2010). E[J &%
JOPE TG W A5 IR E RF 7] e 5 B RSV 45 2% JROR B A
A4 9%, Wuand Kirtman (2005) F 1979 45 (01
WFRHR 1, PR R . KL
SO RIS, T HAX T SO FRASE A5 R A 7R 38 2R
PRI S 1 AT % R & o Ducetal. (2009) i —
A 4 H IR SOR R A T i 2 2 78 B B BE TR T
KW HEEIE) S ECT VYR EDEER I E ; VU RS ED
JEE 7 () S 1% 3 30 b 2 I S T R T R B R
PEARJZE SO PR IS JRIE (R 37)s IX M SOR PR IS 7R 18 I
WINEZF B RPIE, HYE ARSI
B, INMRGS T EREEPEARIE I Xy R IR 5% ik
T AR TR T ASE A5 BT BN RE VAR ) 2 I
BIVREVE ()il S i e iR B R 2= SR, A6 Bl
70 FAKIA LAY, 7= I 1 SO0 FRABE A i 4
ARIRE AR R RIFA B Y], 32T X
Tt 2 JUE — BRI IR AR PR, ARE4ERE 3 2 2
(Huang et al., 2010).

32 EEFSE—HEELHKTRESETHTK

TEARREREY 5, —2F8LH El Nifio #{f
H B ARSI R 2 . 54 El Nifio
A PR S HEA Th 2RO P B e AN 7] 1R 2
XFF A El Nifio Fo44 5308 AP B il e
R ARV PEA R R o T B X — 2R o R T
7 El Nifio Z{4:( Ashok et al., 2007) . Tao et al.(2015)
WF9T T IX P2 El Nifio SH10) B SV i (1) A [\ 4
M (E 1), #2 El Nifio FFHHILRF,  EOAEFE I
HREAN I BUB B S OL (B 1D T R



N T = 40 3%
124 Chinese Journal of Atmospheric Sciences Vol. 40
(a) DJF correlation SST & PC1 (d) DJF correlation SST & PC2
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Fig. 1 The correlations of seasonal TIO (the Indian Ocean) SST with the tropical Pacific Nifio-3.4 index (right panels) and Modoki El Nifio index (left

panels), respectively. (a, d) Seasonal mean from December to February; (b, ) seasonal mean from March to May; (c, f) seasonal mean from June to August

[From Tao et al. (2014)]

El Nifio PR, BRI 2% A W] WA
o X FFRH T k4 El Nifio ZH4E BN, 77iE
IRACTAE B 7K 7 5 i RS, Matsuno-Gill 8 PR3 i
N, T8I ORI R SO B AL R, 5 B BN FE v
117K EL Nifo SR A AR, AR B 7K i
%, MARKPEREAKRAD, XAPE ) f 5 B K e 8
ANfEE B S R RSO /R S5l AT B RS 52
W LLEL N e A, RSP EL Nifio S5 58 E L
A El Nifo SR SS, T4 552 Bl o< E
WS 580, DTS Rty Bl RE A SE L5 o
Zheng etal. (2011) F|H GFDL-CM2.1 #&x{Hft
FU T B REVE I 7 BB A BRAZ I R e [ o B AT A
UBALLK) ENSO 5 B8 A A KAT ks, HRFELIS
F AR, A2 B RE v 2 — BSOS L 7540 RN 13
PR X FEEH T ENSO 754 BRATIE TS 5t T Hrs:
RTINS e VA e e S EB EX C 3

PR, NI BT B REE 5 RSP R R PR K
T VGBI RCTUNE R SR AR R IR S
RN RER RN IR ED LV, 999 BN ETE B 1S
AN, 28— IR L I 259800 B RE v
(R Z8 K, AR T BB il S 6 1 38 o O e 2 B
Ao BAiFH— ML, FTRE ST SR A AR UK
Wk AR IR (WCRP) #EZ)H) “HE
G AR IR (CMIP) ™, JEHE i i 41 23 5 it
(5 TR B B LRI (CMIPS), AT 1A
H 2 70 U A AR L T — AR I B2 o o
i, Taoetal. (2015) Fl Huetal. (2014) FHZA
CMIP5 1Al G A5 0SB BE v i 2 — B 4
BRAGIE 1 350 N ARG EAT T il o AR AT BT R
W, BRI S, EDREVEIER A D nsg, 1X
57KV IR AR A BRAZ IR T (1) Wi S 14 5 Ay ¢ . (A
IRV L FE (R 26 R T B2 AR ZePE Y, B il 1)



11t TN R I E T Wl I — AL 0 R P R A A R 2R I B 2k 5 i S [t
No. 1 HUANG Gang et al. A Review about Indian Ocean Basin Mode and Its Impacts on East Asian Summer Climate 125

TGN, TRV P S e B K A K YU )
Fe o AR BRARBE T 50N, [FFESR L) El Nifio
X R A N NG O S NG D B W =X (19 7= g B e A ]
IKIRTEH o ARG, RN I 25 et B 4
PRI AL, RJZKRIG 20, A2
FER RGN, AT FECARBRARNE T, W2 El
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% [Tropospheric Temperature ({&#% TT) HLiH]. 5
W R 22 IR RS R S 3 T B G B B OR, 1)
b R BGE RS, AT A B R I ) e AR
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Fig. 2 The mechanism for strengthening of TIO basin mode under global warming, and dg,/dT represents the deviation of saturated specific humidity to air

temperature
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Fig. 3 Correlation of summer rainfall (shade, interval at 0.1), 850-hPa winds (vectors) and tropospheric temperature (contours, vertical average from 850 hPa

to 200 hPa) with the previous winter Nino-3.4 index (seasonal mean from December to February). [From Xie et al. (2009)]
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4, Yang etal. (2007) Fl Huang et al. (2011)
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Fig. 4 (a) Normalized TIO (20°S-20°N, 40°-100°E) SST in June—August (JJA) from 1979-2007. (b) Contour lines for 100-hPa 16720 gpm geopotential
height when TIO SST is warm (dashed line), cold (dotted line) and climatological (solid line) in JJA. [From Huang et al. (2011)]
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Fig. 5 The 15-year sliding correlations between the NWP
(northwestern Pacific) anticyclone and JJA TIO SST indices of observation
(solid line), and the 15-year sliding correlations of the NWP anticyclone
index between observations and the ensemble-mean simulation (dash line).
Horizontal black dash lines denote 95% and 99% confidence levels. [From

Huang et al. (2010)]
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(a) Historical 1870-1919 (b) Historical 1951-2000
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Fig. 6 The MME (Multiple Model Ensemble) mean of MJJ (May—June—July) tropospheric temperature anomalies (units: °C; colors; vertical average from 850

to 200 hPa) and 850-hPa winds anomalies (vectors; m s ') obtained by regression on the normalized DJF (December—January—February) Nifio-3.4 SST index
during (a) 1870-1919 in the historical run, (b) 1951-2000 in the historical run, (¢) 2050-2099 in the RCP4.5 run, and (d) 2050-2099 in the RCP8.5 run. [From

Hu et al. (2014)]
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