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BARERIGZE W RS BERLRE, §5 266071)

HE 75 A F ¥ B% #i (Western Pacific warm pool)E 2R FE W ER, LRT
EXWHE, ERRABERETEAFEFEENER . AXERTHIOFRAXHE
RFPHFERMNARAE, BEEAFFRANEFNHE . FEEERETEKRFF
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FHUR b TG 2 AR R GEAE = R BN
WIS A ROBE () A8 5, TR ZI 52 e o sk N2 R
T 7 I o VY R F- 1 % th (Western Pacific
warm pool)s& Hii g v h B E A B4, 5
2 BB 12 b 0 T VA R it — R ) B A IRV IR
o WS, TR T EORAIAGE, SR 2R ik s
i (Walker circulation) A48 [m] B4 75 B 34375 B
(Hadley cell) - J 3 i fE, 7605 R G0 b i
FHIFEEENMO,

I8 Yt 114 S 3 2 2 R 38 R A TR i 1Y) T
FEUR P A, — BN Sy 10 S 2 VA 3 v L B
T 28~29°C YR, PH R I it ) 2 A
PAGER -l it Iy NG R S 15 S D P o N )
VEIE L VI Y A G e R I v, (L v g i I
b 7E A& 2 A0 559 T o8 Ay B R I Y 1) — A 1),
EUAS [R] %) Sk 7T i PRLBIE 5 1) JEL AR ) R g 2 5
TRE PG - 8 3 1 o SO AN [R] (DA T 42
S Wb Y R4 VO VR ) o A0 fi ]
28°C A% i A R & L (Y 30 - (Wyrtkid, 1989;
Picaut et al., 1996; 5KJ& B MI%j 414, 1997;
Yan et al., 1997; %j2#1£4%, 1998; Fu and
Kimura, 1998; 2= 5 FlJE £, 1999; Fasullo
and Webster, 1999; JEH, 2001; #KkF4,
2002; Eldin et al., 2004; 3K J5 J& %, 2004;
Clement et al., 2005; Zhang et al., 2007; K
1855 2008; Wang and Mehta, 2008; Watanabe,

2008a, 2008b; Gan and Wu, 2012; Hu S J and
Hu D X, 2012; Kim et al., 2012; Sun et al.,

2013), A FH M 28.5°C 5 1H (Fu et al.,
1986; Webster and Lukas, 1992; Clarke et al.,
2000; Wang and Enfield, 2001, 2003; #5554,

2007; EZE, 2009; R AFEFIE 2K, 2009;
Cravatte et al., 2009; £ &, 2013), 27.5°C 4§
IR 1A (Graham and Barnett, 1987; 7R ¢ 45,
2007)8% 29°C 45 i (McPhaden and Picaut,
1990; Picaut et al., 1997; Ridout and Reynolds,
1998)VE J MR 3 5 . AN, A D HE 3
K FH [T 7 DX A Sy 19 3l 1) Y0 L, AN 2= 52 AR R
AT (1999)F% ] 10°S~10°N, 140°E~180°E,
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B MERIRGEAE(2007) 2R 0°~16°N, 125°E~
165°E, 1 Zhan % (2013) M % X 0°~16°N,
125°E~165°E M PG RKF-IEBE M . 7E 28°C %5
T E SO P9 R, Hm A R4k
2500 J7 km?, A4 2.0x10"° m®, % K 80m
e A7 (Wyrtki, 1989), H #0572 47 B 254
0.4°S, 169.0°E, ¥4 38m(Hu S J and Hu D X,
2012)0 PH KTV B2 L2 — 1> T BE AR X 45145
KA, (ERI SR s, 7E&A “TERF-IF
W ith 3247 A5 S H FAFE, R N2 B
BRIV FAE, VORI B A A ) 23 R AR gy
A, 2013),

VY RT3 2 b ) 4E 52 BA HUE T RS
aof R RN T 1 AR AH ELAE T B0 (Clement et
al., 2005). K REE RS BRXT i (Wallace, 1992)
%: 7 (Ramanathan and Collins, 1991)A1 KR &
KAFRGL(Fu et al., 1992)#) % 76 A B 12 1t 4%
(] 2544 B e R 0 A B EAE A, {2 Pierrehumbert
(1995) 5 F = [ 55 il = 19 L 5 300 AR 1K 1
Bk, AR IRXT I 2= X T #H KA
13 278 ¥ (sea surface temperature, SST) &7
TCEU, JFE R TR AR . 5
SO (3E 287 b ity N G E o 7 L R S RN O (92
FU R — S A K PTIARE] . Wyrtki(1989)
NN, BE A AR A e | 6Bk A BRI A
HAE M SESR l i s b AR GE U L R AR E U
B 7031 B AN L - [ A58 i | B R o
o HAE W% b 149 455 B B R], Wyrtki(1989)IA M,
UL 28 R it DX ) 35 3 KT B2 St A B ) 4 Hp BT
BEH . B ARSe(1991)il i I 294k 5 A
RO BB 256, e BV AT 7 9% b X 7 30
TR 24 2 U R N R, TE R 24 W R
FHBAVERTT, B i o 18 02 w2 s 3
o A B B4 . Clement % (1996) ] 1]
Zebiak-Cane #l& 5i k Ik 3 08 12 19 A2 1k
S RAE R Sl W TR GOE AR S TR N
A, R VR B ) A TR A R R Bl SST
FIHLH . Fu 1 Kimura(1998)iz FH—>faj Bifs
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S A BBl T B 0 B, A R iV
Rossby I 9% M 1) AN £ 15 2 B2 it P 1 i )
J1ZEALE . (AR B, NSRRI
SRR AR, BLLUYARHIE R IR 451 .

BB B A S ST o, B ] DL
S VR PR U R G0, DT R P T 3 I S 11
e ¥pre b mEAEHGEARSE, 1991; FAHNERE,
2003; JE #H 3 %, 2004) . Watanabe (2008a,
2008b) 3 i FF J& — 7 F1 0 M B SE 5, A
Ry 25 TE R A5 0 7K HE AR BB V- P R X
BAEA, TR Bz, (HHEEA R 24
A A, P AS Z R R AR S B TR
T T 4 D TR D R U 2 9 PR 2 A ) L R

IAESK, B PR b OC T P9 KR i AR &
MW FE R AR T AT, — > & AE A [A] I ]
FRUBE PG RV 2 b 1 7228 S SRR AF A R AL
T3 D)2 X5 P T 3 I P OB 0 0 5 {1 A
RS . TR, ASCEELL BN XTI 25 30
(20 22 80 ARAR LK) RYMT 5T R HEA T 45
LRk,

1 AXTEFREUZHNEREESR

PO RV 2 b AE 22 A B ) RO B33 B A
b AR, AN [ R ) AR A B AR X
[F] P ERAIL D A P58 2 25X =TT N
B4 R AR S i Je I
L1 FEPREL

VUK B . AR L S R
POm B, DL S X I P O A ) B A 1Y
N AEH B2 (U Kessler et al., 1995;

Hendon and Glick, 1997; Zhang, 1997; Shinoda
and Hendon, 1998; Sengupta et al., 2001; Sato
et al., 2010; #4#, 2013; Hu et al., 2013,

2015; Zhang et al., 2014), Hu il Wei(2013)#
FI 2003~2008 45 14 3 7 i A 2 52 kUL
(Array for real-time geostrophic oceanography,
Argo) BRI T T 4 BRIEEFE KT 2000m PY i
AR Nl . SR, JT R A 2T N AL

b EZL T 60°E LAVH, 10°S~10°N K Rt Sk
VKB, TR 2000m AR5 AT, Hifg kK
55 M BAE AR 1 = R ERZE, e KARifE
ZEEI T 1.2°C A H(2013) L B, B2 AR
2= AR R PR IR I 1.7x10°m?, 5 4EFR7AE 1k
R R (1.8x 10" m*) 42, HOR BN JE 1% 60d
itis

I 3t X 2= PN AR Ak Y 3K B AL 3 AL 4
5RKAZE NPk (Madden-Julian oscillation,
MUIO)HH 5 1) Xt I 1T 2 T PG /A8 fk, DA K
TREVE I 2 S5 B0 0 3 R L AT DR T TV B St
X SST Z15 W% M WF 5 R £ (Lin and
Johnson, 1996; Cronin and McPhaden, 1997,
Hendon and Glick, 1997; Lau and Sui, 1997;
Zhang, 1997; Shinoda and Hendon, 1998;
Shinoda et al., 1998, 1999; Moore and Kleeman,
1999; Lin et al., 2000, 2006; Sengupta et al.,
2001; Kutsuwada and McPhaden, 2002; Bernie
et al., 2005; Agudelo et al., 2006; Sato et al.,
2010). Hendon 1 Glick(1997)ik\ 2k, & Hui &=

2 1K PHAR S 2 IR S g . SST 245 A8
fLi) FE P E . Shinoda 1 Hendon(1998)i#k—
A, P KT U R G PG X
SST 112y N 78 Ak ] 45 Fi 2, JHC o ik 4 45
() H AR fb o] LABH B2 SST Y21 ARk
PRI . Kessler 25 (1995) 55 & 1 ¥ 5 sh AU VR
H, IR RA MIO BRI ) Kelvin 3% 7T DA
1R AR RO W 2 ) I R SR, T 51 R
SST S T Zhang(1997)M|48 i, FRiE P K
S kB ) 2 Y P I 3 R TR % T R R IR A
I YIA 5% . Sato Z5(2010) ) F 10 FI 37 W
BTk A B, X N bR RIFS 4
it i}, SST TR, SST A8 fbf K nl ik 1.5~2.0°C,
HoAP R MR, SST 78 X it i A M 31 3k 22 iy
FESRBEAR, [FIAT 48 H B th ma &8 7] 1% Ekman
TR T REXT SST AYIX A N BEAT DTAR, 17 B
Jt#8 Ekman il W AR X85 55 o i 41 (2013 )i i
VY R 2 3l X B S 4 BT iAoy, MIO — 7
T 308 Ao 52 M) 8 by DX X 97 1 0 A1 1A 3% A o 11
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NSk R BE L SST 19 2= 15 AR 1k,
A — g A Kelvin 3 AR 3) Hh 4 KSF
TEED 0] i 221 N R AR S B b 2R 1 ¢ SST
(25 N AR AL, G AR AR T RV P B
i P i 2R AR SST 275 ARk Y
DUHREBL I, T 28 o) ~F- i 1 2 5 PN 722 Ak U 7 7
SUR NS ETE

VPG R B b X RAT I 25 ) v RUBE T
AR, 7ERIHGHT R (subtropical counter current,
STCC)IX. K Z v R W e AR sm ZU, 7E 7405
DX 353 D0 A AR i ) TR R i i, 3 e rp RUJEE
T3 JIE 7% 2 Xof R A 22 S U A P i R Y 2R
ARAL A FEE S (Hu et al., 2013; Zhang et al.,
2014), EIEEAE A8 T RUBE S X P DR 162 il
T N AR AR A 7 A B i 7 AR S e A
Tt — B IRAS .
1.2 FEPER

TERRE B, DRSS, 75 K7
T I Tt Y A2 AR B 58 (] R MR T %, 1998
TR, 2006, B R, 2007), HALEERE
ZVG R PR AR, A ZE8/N . Wyrtki
(1989)48 Hi, P4V B 7E b2 2R 2 = K
15%, MAEALFEERE N 15%, K5 e i
f2(1997) &8, Wi HAT 2 i 2= A8 fk, H
bRk E ZEQ® ) 2RI, WS
JIORK(IT H)Z= 2 A it 22 1) )i P 409 i
B, H R B b B IR R A B IR Y
A AR RIZETT (199845, PU AP
10 Yt TET B A 2 5 A A RO B A S i 25 AR 4k
AR, B LR RN K S
(2003) 73 B A R, 82 vth R 5 1 37 14 22 6 1E 52 R
% (empirical orthogonal function, EOF)%f—#x
B 12 AR, G R
R DX 88 A 12 1t pg G AN, e A 1B L B AT
T 1 B2 AN R 2 79 8 A 2 K PR R S i 28 A 5 | /B
M. BT R AF(2007)IN S, PH R it i AX
(1925 15 AR AL AR X 4255 . Hu S J /1 Hu D X (2012)
FE T PH KA B8 b 0 (Western Pacific
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warm pool heat center, WPHC), JFH|H 62 4F
W Hr R T WPHC 19 i ] 32 371,
KB WPHC HARYIRAZT281k, WPHC
SR A BRI ACRIE 0 8° .
11°F1 2m, WPHC 7€ 3 A ik 3 rg, JF1E 9 H
KB IRAL, AR, 3= R B B R
bRsshhEr., AN, Hu S 71 Hu D X (2012)if
KB, WPHC HOTREE BATIR B WA PAFR AL
1.3 FiRTH

PRV BE & ENSO f 3 il F 2t
)—3, BEE R RALAHI AR, WK AE 7Y R
AR R, D EAT 5 ENSO R
P BRAR 5 A AR PR AR Ak, 78 K1 P 12 1t DX
Wi 2% 5 ENSO JEH A X & (Hu S T and
Hu D X, 2014; Chen et al., 2015; Hu et al., 2015,
2016; Hu and Sprintall, 2016). Yan %5(1992)%

B, 1983~1987 4FEPH V- AY SST 15k
ARSI, WiAE 1987 4EZ 5 FFE, b1k
HEEHUHAFE ENSO FHF4, sk e figy
AR (1997) SR KA 1S 3 Tk h, P RS-
b 3% 2 R AR PR AR A R BRI 3.8 AR
4.9 4%, H5 Bl Nifio FFH V1A, 18 b i F
T£ El Nifio MR AR &K, TAE“RIE/RIEiH#”
W B & o JE AR AR T % (1998) 1 H
COADS FERHILIA S, P4 A V-1 W2 it 1) ThI AR A
El Nifio 4F o 77 3BT 55 (2004) 45 S 2 1,
% L 1 AE PRAS AL R B R 3.3 4F . 4T AL(2006)
WA Ry, Bt AF B AR AL EBLAFAE 3~6 4/ 1.5
EMIRG . A2, WA QI3 LM, PHRTF
PO 7 B A PRAZ (LT ENSO fiE 3R 25
YIFR G, ARV AT 7 B2 b 1) 38 5 2 W AR AR 2
BTEL S ENSO (AHIFASF G, AFPRET ] R
2w WG TE AR B KRR G /R, BRI
KRNI AE R T RO PR A AR L, XA T
TP 8 b A B i A PR AR A Y R A
14 ERETUSKEABER

VO AT B Tt LA I 2 I AR AR B AR b
KM )RR B a3 47 AL (2006)IA K,



WA A PRSPV M DT £k

TE 1950~1999 4F PG A V¥ 2 i T AR A AE AR AR
PREER, HAARBHGR | R B R R ik IS
ZRIREE(2007)F5 i, 27.5°C SR 2 XA PE A
VB AR B AT W R E 10 AR R IR Y,
TE 1976~1986 AFHIJG i A7 FEARAR P 58 A8 45 4
fiE, 1976 LAY, T 1986 4FNIHE Jyeth>
Bt o A1 (2013)F F 42 Jm) 22 B0 BS54 fifk A
v /RA%E- 75 (Hilbert-Huang transform, HHT)
K, BB ER IMF-6 R AR PR 5
A, HJEWIN 30 4EF1 40 4E, MiX; 140 4EBE
B 4 R 2 WS A i UE AT o0 AT R B
02l T AR A AR AR PR EALS S IMF-7, JE10 R
20~30 4, Cravatte %5(2009)f#i /i Extended

Reconstructed SST(Smith and Reynolds, 2004)
1l Hadley Ice SST(Rayner et al., 2003)% KL

2T PR B K A8 Ak, R IAE 1955~
2003 4FBEMIX (137°E F1 165°E)f& g )2 2 AT
FEXG MG, B PR E BT 0.29°C,
FUH B P 5k @ ik 3 R 14 x 10" m?/a), HFH
B o B TR R AR AR ALK, R PE
PRI B, R A (2013) 82 1
W ShREHIL”, 1T LA RO bR B )y
A1) v A5 e B TE) RUBE 18R U8 3l (CAn AR AR B ) %
P, R WL, e
(2013)fhiit T 1955~2003 4EBE ML AY D Tk a4y
11x10"m?%a, E1E T Cravatte %5 (2009)%% 5 i
AR BRIR G 51 AR 30% A X 122 . vE
K- I 1t 1 FRAE 1874~2005 41 132 4E ] LA
3.2x10" m*/a (3 B 5K, HHOL DU AR
0.007° ) 3 & [7] AR B8 5

VG R F- 2 ot 1) AF A PR 722 Ak B A S R
SRR PR (Pacific decadal oscillation, PDO)
1K PE #E AR PR PR ¥ (Atlantic multi-decadal
oscillation, AMO)HHE % . Gan F1 Wu(2012)
{fi F HadISST %% #}4§ i PDO 1 AMO /7K
P it T AR AR AR PR AR AR ) 32 228K 5l 7, PDO
TEASEAH 3 IR VG IR P P 12 3t A7 4 PR 722 Ak 1 1k ]
RO, 1 AMO 1AV AH J) R& AT 78 R SF- 3 B2 b A7

FRBRAS AR A B[R] RUEE o FEF—A> Zon Rl a5,
Gan 1 Wu(2012)# F§ PDO F1 AMO Hi}[a] /51|
TR T PG RV B b A AR AR PR AR LR AIE . B A
H(2013) 0B T 78 KV B AR AR PR AR b 5
PDO/AMO Z ST EFR, 48 H VKPR
() AR AR bR AR fb A T BEJE PDO AR A R
AMO FHRESMECGIEN, Hd AMO B
ith 20 4F, FRIRAAOCRECH-0.61, 1 PDO 54K
T AR AR BR ERLAR ) 44F, B RAHCR
Bk 0.52.

M b 1) 4 0 e 5 N T B A R AR R
KIH KR, Xie (2014 H, EIREM A 20
T2 80 AR LISk 4 sk AR F % it /2 DB K 2
Tt X ARAT 1 BB, Weller 45(2016)12 W7
T NZEFN A SR B 53 6 20 T 28 50 4R IOk
UL (1 B A B b 4 5K 1 DTk, & PR = AR
548 6 2 B3 A R it 1A B R 3 v S B A
1M -5 PDO AHEHY A AR AR R A 1E H AR B &0
JEARXTEE N

2 FKFFEEMA N EER

2.1 B KFEMBKEFERE AN FHE

AR 0, W B R (A L
ERFE 3 AN AR F B, Hoouii 2 2
5T FVECE ARG JE Rl o AT AT B8 3 BT
BB A0 1) 5 SR A R Bl 08 DU iy UE S T, AR
JE IV 2 B M BE A (Wunsch, 2002), B3 AR
gk 2 AT E M, AN, H2
S — BB AT 5 ) AR 2 AT SR N Ry U
oA, N2/ XBT & il
— FEIA], R A FE R E AR s AT EUE
KRB AT T (. Wunsch, 2002), 3% {715 F 4]
RO FEE L, R R T T Y
Bl BUA R TERE Bk AR R N X . K
58 36 O A 3 DR TR 4 A TR B B S Y
67 (Stewart, 2006) ., 76 X 75 A -7 B8 b (19 A
U AR o, 5 oA B A 2 S S R it 19 S B
RV
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AT it 9 Ty s JF AN, A 20 42 80 4F
RLAHT, AATTXT B2t i) 1 ff iR AR /> . 1982~
1983 4F El Nifio S5/ Hit i S Mo fie (i 5 [l [l 516
HEHRAEHRNOAA) T IR A JE A shifi 4k
£ & (autonomous temperature line acquisition
system, ATLAS mooring), X} #ify K725 7 W
. 1985 4F, A4 42! (World Meteorological
Organization, WMO) . [E Fx &} & P 2 25 (In-
ternational Council for Science, ICSU) M 5
o W 5% i1 &) (World Climate Research
Programme, WCRP)F i 5% iti #4517 55 4 Bk
KA 314 (Tropical Ocean Global Atmosphere
Program, TOGA), ¥ a7 16 ¥ 1) 25717 3| 4F
R AR £k B L XoF 4 BRAAR 0 52 M, G L 2 £
5 ENSO MIKHETHE RERAFIRE
(McPhaden et al., 1998), TOGA 431 5& 7 4 ]
RO A5 PG T R vl ) AT S Vg AR X 2
Yt R AR DL 15 A5 A O P R -V I i Y R
. 78 TOGA ISR e, 1992 4
11 7 2 1993 4F 2 [T 1 #Aaiiif i 4 pkoR
SRS R A i 3 56 (Tropical ocean global

atmosphere coupled ocean atmosphere response
experiment, TOGA-COARE)(Webster and Lukas,

1992), X P4 - 3 1 it DX A4 R A e 5 A E
1T TR R B e A, RS T A OV KOF
T I b 24 4 A AR S A A O 1 — R 91 H B A
L4 b E B B A T B R b [
P Bt e VR TR 5 T << S 3 =5 A N B 2
HIEBE TP FAUEZ I T TOGA-COARE
j&. % (Lau and Sui, 1997; Sui et al., 1997; Wang
et al., 2002),

1985~1994 4£1Yy 10 40, FEHTERIZS
G LI Y 3R T L T — 5, Jf st T
AL S BRI ATLAS REGH AT
W) i A RIS, B T 4 el KRR
WEVE” (tropical atmosphere ocean, TAO, http: /
www.pmel.noaa.gov/tao/) [ LI 551 . 1994 4
TOGA ZEW 5, 78 E bR A8 Ak 5 i)

42

(International Climate Variability and Predictability
Progect) . 4= 3R ¥ 7 WLl & 4% (global ocean
observing system, GOOS)F14=BR M5 MM 2 58
(global climate observing system, GCOS)fY %
BIF, TAO M3 4k2E TAE. 20004 1 A 1 H,
TAO FEFE I th H ARV E - BR B 5 R BT
¢ Hl»(Japan Agency for Marine- Earth Science
and Technology, JAMSTEC)4E 4 f#) TRITON [4
Hl), HI1EZ 2445 TAO/TRITON (triangle trans
ocean buoy network)[5%1 .

1987 4F, WCRP., 10C. MR =% 4
A PR} 2 3K B 2H 2GR T B RV BRI S 5
(World Ocean Circulation Experiment, WOCE),
ZIT R T 1990 AEIFIAR S, M 10 AR4AE
(1990~2002 4F). WOCE 3= Z 41| F & KL A% 1L
T WL B BB UL 5 T B, WIESE A R
o e XS R g2, T 1990~
1998 AEHEN A — MGG | B AR5
TR TR AE N B 2 BRI R 42 o X H A 4
B X6 T DR I L 1) 3 o I 4] A5 22 SO N
R, ARICT Ra 5 LI B

1998 4F, 26 [ A F R i R AR A
HEH T “Argo HHRIXF 4Bk FJZ 2000m 3 EER)
ek 58 R R B AT ) TROUL TN O e e TR S AR
BB, HUkE] 2010 4, Argo TSR 4Bk
34 MEZMALNZSY, LEILT 7000 24
TR, Z2A5RRIE 3000 24 Argo TRARTES
R RIEET, ERRBSS T Argo 114
(http: // www.argo.gov.cn/legend/china. htm#01),
Argo T ) ST AR 25 A HEVE A7 WL A CHT
22 7T(Gould et al., 2004),

BEA 21 225, PHACF AR A 5T
SR 1T BT B, D b RS R T R R
i 5 A % R 56 (Northwestern Pacific Ocean
Circulation and Climate Experiment, NPOCE)
(Hu etal., 2011), P4pg KPR 5 M5
(Southwest Pacific Ocean Circulation and
Climate Experiment, SPICE)(Ganachaud et al.,
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2007)F1 GAIA(Lee, 2011)%: [ Br#fF 5% %156
GRS, o, SPICE i TR P B K
V-V U S T R RO S SO EAE ], GATA
P & [ VI 9Y 5 & B 9T BT (Korea: Ocean
Research and Development Institute, KORDI)
BitSeit, Bin AR AR ERERZ RS, 1T
T 2009~2019 4 7E P4 371 5 I A AR G X (Y
TAO/TRITON £ ) i A 45 4 1 17 AR AE N Y
NLAFSE; 11 NPOCE W2 i i Uk &5 vp = R
SR EEITF 2010 FIERJF 31, J& CLIVAR
HEHE SRR E BRGAEIE, B0 T B
TRV A P b IR U B I S AR P OROF
I by 45 X 3l R 42 K A4 b (19 4 I (Wang and
Hu, 2010; Hu et al., 2011),

B 7 BRI, PG RT3 I L Y S
—ANE R AR S AT b ER TR Y R T
1978 4F 6 H 22 H, FEAH THA -5 —M
TV TR Seasat-A, FEET 2002 45 H 15 H
BTG DA E—S7 (HY-1A),
B AR R ST HY-1B TLE (2007 4F 4 A
11 H), HY-2 LA (2011 48 A 16 H)., {E5
—AIE, 2011 6 H 10 H, EEEBZRME
fit KR (NASA) & 5F T 57 — Mt ifg 3% 55 2 0L I
TR —FHHE(Aquarius)” L2 . T EEHE
14 R B A K b 4 1 P RSP I b B B O
QHI ST R, RN 22 A A T A A
SRIERY: NP YRR
2.2 BEXREFEOHOEEZEDL

3 Aok R A S XX P AT VA I Y 2 A 7 A5 4D
VS T4 2 P - 12 b AF 5 174 — 01 o 222
PR, AR ALV S E R E T
1988 A4F G 37 1Y BUR [R] S A2 Ak & 11 22 02 2%
(Intergovernmental Panel on Climate Change,
IPCC)B:Ff 5~7 4F A — IR h J = BR AR AE Ak
FheEF AR R4 25 05 Il R PEAL 5 - 21 E
Hik, IPCC B XA EA T 5 RIFAL i 5
(assessment report, AR). 5 LK IFAL i A (ARS)
5T R A DU R DA i (AR4) LR A S

AL BB L BRI £ 28 5 5 Wy TR IA
o 1 T EPR B L, Hfh—0iH
B TAE 2R AN [a] A 20 Feoxr, B
# 2 e X 1 %1l (Coupled Model Intercomparison
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Abstract The western Pacific warm pool (WPWP) is a region of highest oceanic temperature in the
world, gathers huge heat, and plays a very important role in the climate system of the earth. This paper
reviews progresses in the WPWP study during the past 30 years, including the mechanism underlying the
formation of WPWP, multi-scale variability and corresponding physical causes, and progresses in
observation and numerical simulation of the WPWP. The WPWP formation is thought to be a result of
coupled atmospheric and oceanic processes in the context of modern topography. Strong variability of the
WPWP can be detected on time scales from intra-seasonal to century time scales. Thereinto, the
mechanism of the intra-seasonal variability includes variability in convection and sea surface heat flux
associated with the Madden Julian Oscillation and ocean dynamics like oceanic waves. WPWP seasonality
is mainly induced by the seasonal fluctuation in solar radiation. On an inter-annual time scale, the WPWP
plays as a part of the El Nifio-Southern Oscillation cycle and hence shows significant interannual
variability. The Pacific Decadal Oscillation and Atlantic Multi-decadal Oscillation derive the inter-decadal
variability of the WPWP, while on a century time scale, the WPWP shows an extending trend under the
global warming. Systematical observation of the WPWP started from the application of ocean satellites,
and then several observational projects including WCRP/TOGA, TAO/TRITON, TOGA-COARE, WOCE,
Argo, SPICE and NPOCE were lunched successively, which have significantly promoted the WPWP study.
But until the recent Coupled Model Intercomparison Project 5, most of the climate models failed to
exclude the tropical SST bias, and simulation of the WPWP is not good enough yet, indicating a urgent
need of better understanding the WPWP dynamics and simulating the observed WPWP.

Key words Western Pacific Ocean; warm pool; intra-seasonal variability; interannual variability;
inter-decadal variability; tropical climate; ENSO
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