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In tropical regions, ENSO can induce precipitation and sea surface temperature anomalies over remote ocean basins by
influencing tropical tropospheric temperatures; meanwhile, in extratropical regions, it can create climate impacts over
regions such as North America and Asia by exciting quasi-stationary Rossby waves. Background mean-state fields are of
vital importance to the tropical and extratropical teleconnections of ENSO. On the one hand, background mean-state
atmospheric circulations can affect the position and intensity of ENSO teleconnection wave trains via barotropic and
baroclinic energy conversion. On the other hand, sea surface temperature and convection fields of tropical background
mean-state can affect the tropical teleconnection processes of ENSO by adjusting the moist static energy distribution.
These studies suggest that an analysis of energetic processes can help understand the mechanisms by which background
mean-state fields influence ENSO teleconnections. The present study reviews the progress of energetic analysis research
regarding the effects of background mean-state fields on the tropical and extratropical teleconnections of ENSO in recent

decades. Accordingly, potential changes in ENSO teleconnections are further reviewed in the context of global warming

and some important scientific questions are listed, which warrant future investigation.
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J& /R Je W — 4 J7 % ) ( El Nifio—Southern
Oscillation, & ENSO) #2& #\ i g S A 4F b Ar
i FERBES . ©nl DL ok KSR A S0 4
BRORASME PR, 2 A RO AR 21 Tiidie
5505 W0 B B FE B {E 5K VEZ — (Fu and Ye,
1988; Trenberth et al., 1998; Wallace et al., 1998;
Huang et al., 2004) . ENSO 7] PLiE it 2 4S9 # 1
PRI B4 B AH 0K

TE#GH AR X, ENSO 28 AH ¢ 35 5 #01 XHR
1 B HE 5 D W DU AL B A O . Il Wallace and
Gutzler (1981) A HI LI 53k A AL H BR & =47
FE BB REA R 73 mll P8 KPR, ARV
FARL OKRPFEFE—IE3EA (Pacific-North America,
fi] B PNAD . 78 K P ¥ B A1 B WE &Y . Horel and
Wallace (1981) #E—FRIHA PNA 3T ENSO
RKAEEY]. f£ ENSO BHEAZE, ENSO & FH#
7 R RS PEXTRLZ R R AR EL, TR R i DL g I
HOR #E e 2 W W 8 m A6 SEA& 8k, 1X /2 PNA
1R ISP AN I B AL . /E ENSO HiBFEH
%=, ENSO 8838 WO 2R W— K P /K P —H
A ( East Asia—Pacific/Pacific-Japan & #X EAP/P])
Y % FH OGP B 2 7R IS % (Huang and Li, 1987
Nitta, 1987) . El Nifio ¥ il 4 & 7= EAP/PJ & A X
5 B0 EE RS mR A AR A — 2D B IR OB R, AR
Bl — 4 KPP LR 48 Y. (Indo-western Pacific
Ocean capacitor effect, fij #K IPOC) . 1X Ff 5 ¥ %
RS E R A S K& ENSO 5
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TEA AR B 2R JBOBUR P b K 7 ¥ 7 i OIS
IPOC HLRfAERE T Nt 4 ENSO B4 H F= 4k i
2 S R A 5 A E TR B — T ALK P
X, [FIESHARRE T 4 EAP/PY B AH G2 EI RS
bR P X ERERERN SRS
(Kosaka et al., 2013; Xie et al., 2016; Du et al., 2022).

ERAT X, BT RHR I RBURN, YRR
FE 7K ST #6 BE R BE PR FF IR /N {E ( Charney, 1963;
Sobel et al., 2001)., ENSO i K& 7 & S B XF
T2 Al e 2 I BT R B A R 2 A A Hh X
(Sobel et al., 2002; Su et al., 2003) . X7 i )= i &
S ol SRR AGE R, IEREEE. PP
PERUR VU R0 B e, PR A KA i 72
(Lau and Nath, 1996; Klein et al., 1999) . It 4},
XTI il FEE S il i O R 0 R 4 AT AT 5 3
s BEOK F 8, WK MR BEAH G2 (Neelin
and Su, 2005),

ENSO i £ ik 52 1 28 8] PR i 3 B0y A<
HIFEK 8 (Seager et al., 2003, 2005). 7E El Nifio
RS, B SR SR B AR E RS . SR
R BN R B F B PG B 2 A XA ) 7538
¥, MIMF=AE 7 #ar db B TR #eis T Ui & B
R . GBI 2 PR LR AR B A
FEK % .

SRS TS S0 ENSO B M 53 5 .
Simmons et al. (1983) & Hl PNA M 3R KA B
H5AESSRE DX mA BT R. R
Rl SRt DX, 2] P PR R B S
YR IREENRE, MM A FIT PNA BY 38 FH 5 51 1)
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K AZERF . Huetal (2019) WFREHEFIL
IR 2R U AR 78 R IR AT XA R 5 RS
iE NS 5E3 H 3RELENBE,  El Nifio i & i K S 5h
A DATE Z30 X I 1E S RE B 1 K R i USRS S
HK EAP/PI P41 fE#HTHIIX, ENSO 1) 2%
FH G I AR 8 M A W R A R a0 A .
Neelin and Su (2005) 50 & B El Nifio i& 1% # H
BRI S P e S A S AS R X B KV 7
N G R T AL o I 95 % 1 i NPT B S
V. b b X B 7K A7

X BLAIF 5T 3R B ENSO F S fi 52 i ASAX o T
ENSO H & W& TS %1 53  (Simmons et al.,
1983; #1& 1 A1 ¥ -+ #4, 1992; Neelin and Su, 2005;
Hu et al., 2019). H §TE A M%7 ENSO F2EAH A
1R 2 [al P o (1 SC 3, HR T 535 78 ENSO 3%
AHIE R E B g5 /b o AR SC 32 B A BE = A J5E [m] st
TARAET S ENSO BAH KRS .. N T R4S
Hby [m] I SE B A LA, AT LR R E
952 WL T 1S 5% ENSO # 40 iE A 5% 1 5
Ml ; 25 3 9545 U S 0 ENSO #Aay 18 A5 X I 52
Wl 25 495G T AEKAREE T ENSO 1E A 5% 1 ]
Rl 25 5 A T AR THS .
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ENSO {38 M3 AT 9% 32 22 i Iy B OR

(e 2 W 2 T DUBAE R IE ), Rk AER
I (B D, KRG SRS ENSO UK 1)
HE T8 BB T N 4R A o B, AN TR
MNIE 55 R B 2 4 00 P X — i A2
2.1 PNA 5 PSA 2% H

7 AR PNA 8 AH G B2 5 35 44 (1) ENSO &
FHOG, ol H B e OB ER 200 hPa 5% 500 hPa
R s B 230 IEAS 0 R 58 — B, B2 ENSO
AR YL E S|y NI PE S TSN ) € 2 S
AR —, % Jm AR o RS A B I
YEF . PNA AR IE R B AL KPP 2L 25 1)
WHVEER, EEBEMER . JEAPE. g KRt
KR AN NGB .0 (Wallace and Gutzler,
1981). fE PNA IE (f1) £, 5 )a 38 5 AN
FERVEH LA A EEONIE (O B, B
PERALE RN (E) %, Jb3EX AP Es
BN 2R EBFE B K (3Z ) . Horel and Wallace
(1981) K758 48 AP 0 Ui S 5 O A ) a8
FHOCAL S PNA B —3, AN PNA 2 KA T
ENSO {1 %, Simmons et al. (1983) #—3 &M
PNA 115 SIS M E AT E B & VI R 1E
AP EERI A TS O b, e NS =3
FRELENRE, MM FIT PNA 3 AH I T [ A Az i 4
Fo AT AWFFLE— P FE H, El Nifio 5 La Nifia %}
PNA A 52 A X FR Y. 5 El Nifio &4 1 18)
FHEL, 7E La Nifia T 3UK 1) PNA W AIALE 22 KA
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Fig. 1 A schematic illustrating the major teleconnections through which ENSO affects the global weather and climate. From Yang et al. (2018).
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PERS, XA DLV BRGSO A B AN KRR
(Hoerling et al., 1997). & T & s H g ML sh
WRIA EAEH, Wangetal. (2021) $2H 7 —/NHr
(1) ENSO X PNA % %1 4E X Fx i S AL A . ENSO 2
B, BTGP RR XA ES R R, PR
O X 05 T8 5 1 ARy DX s ) (14 28 1) 3 P55 1o AR
1, 3T T B R A S R O XA B R A AR A
Rl BT SO H H X B Bl 2 d ik 52~ 4 3 R m) 4
BB Re M Ae i 3 S B0 R E A RR . BRAk
BRI PNA U 51 2 41, ENSO [FIFE 2> 5200 5 2 BRI
KFE—Fi 3 (Pacific-South America, %% PSA)
RUBEAR DGR H, H B BRFE R 2 DAR ., BTSAR
BT AR SR ISR BB, s W EAE T R AR
AR AR AR AL R, PT LA sl i 5% ARV 1) 5
HET R G R AR K. BRI PER R
BEAFME RIS R, KA 50 [FIRE ] 8 5 e
T 2 PSA AUBEAH G IEXS R (Wang et
al., 2022a), XFRFTARYLGIAEE— W& 1 .
2.2 EAP/PJEH%

Horel and Wallace (1981) /i F #5551 )k
A EEH B DL B AS  Th f# FE T ENSO B
PNA BEA KRB, H bk, B #hay —#r o
TEAH IO 78 H 25 B B S0 31 77 27 A0 ) #4 s
@, Huang and Li (1987) #& H B Z=# i K
P25 R B 0 AR 0 A R S A A B
SO, A AR X R R A G UFR N EAP JEAH G .
[F4F, Nitta (1987) FIF 1978~1984 43t 7 411
TPRAEFRHEMS R T B 25 s 5 T i
R SRIFHEX ~EERARCR, FHZ
AN PYEEAOCHY . [RIk, % IE A O L AR R
Z N EAP/PI A KA. 4 EAP/PJ 3&AH KA T
IERLARIS, 2RV A 4 R i DRt e 451, 3l H
A G R S ET R R K (Tang et al.,
2023a), JxzZ, FESALAH IR VT A IR R K
20 B IR B K AR /D (Nitta, 1987; B 256 1 A1H0 X
UL, 1994). [, EAP/PY 3% 3¢ BILE 4 WS A% 5h
JIEERE G o A

EAP/PJ 3 AH 5¢ Y & 7 4% ENSO AR WE S % 1Y
FHE RS M. 1R 289 R P El Nifo Rl S 307
HE  (Huang and Wu, 1989; Wang et al., 2003 ).
ENFEVE (Xie et al., 2009; Wu et al., 2010) LK K7
7 (Rongetal., 2010) JHR 75 K& &I #ai Fa it
KPR AT AR T . %R RAJELE E

Nifio K EFEMKEHIL, 7 —H4EHF 2 El Nifio %18
FEEZE, B WPAIE EAP/PT BB IR 51 (1) At #
gye BT R AR RIE AN, EAP/PY 3EAH G
IR — AN X ORI N ERIEES, AT DA R AL
Bl LA I I I R A R 4 TS Se B AR R
RIG4EFRFEH B K EMGE = . Kosaka and Nakamura
(2006) fi5 H EAP/PJ 3& AH OGB4 H A 2 B [ Jb il &)
(P25 (Al 4 1, X Fh s (B G540 R T AR E—padboK
PR X SRR R SRR R e R, A Bh T E
FIRT T AN 4E 7 (Hirota and Takahashi, 2012).
Luand Lin (2009) & EAP/PJ 3 AH ik il 2
ZE IR 0 #y B K S5 6 EAP/P 8 AH DG B v JE 3R
W gEFR R T EEEH. Huetal (2019) Hf
FLAR A B 227G 30 P AR AL AE R R 2= RS T X
AT W RABENE S b IR EhRE, i
EAP/PJ 7 5 4% (& 2). Tang et al. (2021) |
FBEB S 70 &K B EAP/PY (4L B 4 R A ZETT N
BAR, IR HIXFET AR R SESIET N
TALEYIM . N6 HZE 8 H, mIFG TR ERIZE
AradbHEdE, KA A R T R R BRSP4
BRI D mdbHE e, TS EL Nifio 51 &1 &
SNE S AR IR D ) AR R AR (F RO A,
2019), XfNHI EAP/PT 3 AH AL B ) Akt .
2.3 ERNSREBIES

Hoskins and Ambrizzi (1993) K HiEHs 112 B
DL N2 RO ) DX AT 538, AT 7 7 XU I i
() X S22 Ve S IR AL IR . LA IR R A
S FAE R AR U (N 22 0 2 B B AH
; Lu et al., 2002; Enomoto et al., 2003; Ding et al.,
2011 WA AR O 5 AR R IR 28 A O A
(Xu et al., 2022) . X &3% HH 5C I &1 32 2 & Hh s 46
KA NEIES (Ding et al,, 2011), {HZ 5 ENSO
HFAE—EB R, M Huetal. (2018) &I El Nifio
SEUG R IR PEBOIR 2 WU I 4 B G 2%
WA, TR AT KR <R 5
H /2 ENSO X 7 KUt b 38 51 1 5 i 0 1 44,
Fghs IR A7 B DL RIS E B R A
PIBc & (Lietal, 2006). Songetal. (2013) &I
7E El Nifio 4 Z= b 3E I 28 KA 3590 FE 28 1m) ofs 5 4
5 3 AL K P P 5 SR IR B A R By 2ok
#%, 7F La Nifa & Z b3k 125 KA1 BT 48 R
FEEURSS 5 AL K TG 3 5 B U PRI 51 v o W e
f£4% . Huetal. (2018) W5 KI5 ENSO Bk & %
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Fig.2 The energy conversion between the background mean flow and perturbations in the Northwest Pacific during the El Nifio decaying summer:

(a) Boreal summer 850-hPa wind climatology (vectors, units: m sfl); (b) conversion of kinetic energy (CK, units: m’ s73) at 850-hPa from the basic

state to perturbations; (c) zonal part of CK (units: m > s); (d) meridional parts of CK (units: m *s ). From Hu et al. (2019).

I B R SR A B e R A A,
BRI A, RARX . FIEHLX A R
AR AR R TSR, RIS A e R AR . —
W ATR B, %A T W DL AR G A i B3R
HUERARERE & . MK S 4E R R0 R & (1) DTk |
E, REEERREEREAERER SRS,
X Bl R UL U A1) AT R B R A S A DS B
(Kosaka et al., 2009) . B4k, 78 H R DL L X
SE I B AR AR P AFAE I ), T R T R
B DU S R 4R AR R

3 E=IFHIT ENSO HHHEHEKH RN

ENSO #7128 #H 0 3 2267 ENSO i i 1 %
APGTRE IR . R R . MR
i 1 5% M TR GE AL 37 % ENSO #4117 38 A 5% & E
RS YR BB, AN B R EUSCS AR
X R AE A
3.1 ENSO HIxR B iR EIEHEX

Py KARHR N REERR /N, KEKCPIRERS
FE X BRLEFRF N IPIRAS, R R R R IR 5w 5
BT E R S R A il s R R

A #lE i [X (Charney, 1963; Sobel et al., 2001) .
1R Z W 78 K I ENSO 2 #1452 i FE bR AR R
() £ EIRENA F,  El Nifio £ HH XL 2 6L (il ,
1M La Nifia £F #4717 X 31 )2 #5 B % (Sobel et al.,
2002) . PR XTI 1A A S FAGHT JR) B e 5 i DRSO
5 E i E EALH] (Neelin and Su, 2005) . ££ #
SR D G/ i W NG A ] T B T R el =
YRR EA R, DA ERIEMEE ST,
SRAKE RAIRFR IR, SUEXTRL, @R R
B Z2 ORI ER I RE, ARG SRR
B4, mEE B E SRS T . IR
X, s H B R RS 2 T AR A IR 55
A, Sobeletal. (2002) Ay ENSO X #ifi H i
S E IR RE (R, 32 B B AR SR X R
WOTERI . H4E, Suetal. (2003) FJ I HE At
RSO R UL P A S5 S5 ) X O 2 U ) R
ST AT SR SO . R TE A& AT TE
[P FS ZRACTE,  RR R AR AR T iy B X RE
IR EAABRIITTER . H AT IX 5 2 05 8] 149 5
M ARB BRI ESESHRIX, HERZER
AP R VA U 1 87 32 T 3 e Y X A R R SR S
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MAESESIERRX, KL ARERRKIHESZ 2
M RIRE T, 21 L B KRR A R
ENTEIN AN E R POY WD NG R
3.2 ENSO B i8iRIEHE X

fEBi% El Nifio -4, ®ig. ENEFERM#ATIL
K VG 2 7 FHT JR KPP 0 i 7 ik B A 5 &)
3~6 A H LR IE 5% . Lau and Nath (1996)
Al Klein et al. (1999) #&H ENSO = % & i i 48
= U iR B R KIE N e AEREE R 17
Z B EE AR R M, ED Nidio 391 18] (1 R P08 95 )%
T B EE R, BN TR KRR S, T
SEUERIEEIES R .. E#AHILKVEEE, Bl Nifo
HATRE RIS R T SR Z8 R, BN T iERIR R
UbAk, RS i FE B ENSO [ #8128
AH % ke BB AE ] (Xie et al., 2002) . % Z= El
Nifio 23 7£ AR B F FE VR BIUR KRR AR e, 1 R
T NUURFES W IS, JRAE El Nifo IRFEH AL
PR A PUED BV . BT #ay 4 R E REE S
DURERZ B, 75 IS i DLk B )
DU 2> T BT 7 e B FE VR o AT 75 P B BE
W S i i3k — 20 2 3 BB BE VR R SO FR IR IR I
H# (Wu et al., 2008), I3k 55 1t B FE 7 XGH F1 78 K
N T 3 s A B REE v 2 U P AR v 5l B 110) 4y
FA B FEVESL R A 1 BRI A — BUR IR ML R
(Du et al., 2009; 3% W55, 2016) . #r 7l 5 B[ B
IR Z R AR AR, T2 T ENSO Xt B
JEE U i 1 AH DR I R ARBR A2 4k (Huang et al., 2010;

Xie et al., 2010).
3.3 ENSO #mF&/KiEHE %

FEBEE El Nifio S, 7RI o AR K1 P 7K
%, FERRIK R I 2 DX g AL PN DL B2 78 T %
IR D, TR I AE R 55 PRI 715 T8 K 7 3 K IRZD
Neelin and Su (2005) $i5 H ENSO (1) #7ir B 7K 128 A
KEWF R CCA E VIR R . El Nifo -],
By o RO BRI e B 3 0 R b ) RS
Reril e, IR LA B HXHRZE KSR B IR R
W o RAIE i 2 I8 I PG I S A R B BN A
EAGESRKX, BFERIARGER, BBxt
MZEF 2 SEOAFZRE R R, MESES
EXPRIX, SRR E R S H B E AR
AFERMERFR. F, ERESHRXAINESE
R B SRR DR, BT BRI . X2
M Sy dh DX 45, #y A6 R P 7 BA K #As B T B K
D ) FEHLE] (] 3D,

4 EIKTEE=T ENSOEMHEXH
pLy i

G [ BSURT [R) U AR A L 1128 122 56 7S IRVTA
&R, AERCEIIHLRIR R Tl dr i ] O 1
T 1 BIRRE, P AR KRR R R sl . Aok
W 5t T, ENSO KA G FE mT g o KA A2 4k
(Yeh et al., 2018; Johnson et al., 2022), XFpAE 4k Al
B RS KRR AR LR VI G .
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Fig. 3 Schematic diagram of the upper tropospheric mechanism and the anomalous gross moist stability (rich—get-richer) mechanism. Adapted from

Neelin and Su (2005).
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4.1 ENSO #AmIMEREXHTL

e AR 2 TG 2 B A BRASBE N ENSO S8
PNA 1 PSA 3EAH K ALK 7] K ¥ 8) . KEWTFEN
PNA. PSA 3&HH U5 155 3l 5 # i 15 508 iR
AEYI R, AFRRIE T #iy R PRI 5
BIZ, 32 El Nifio /K 1 R 830, 1 TTiE
ENSO BEH K HIM A F (Kug et al., 2010; Zhou et
al, 2014). A5 —7J70, —LemfsHs s
BRI T PNA AT PSA Wi B ()38 Ak ik 3]
—EHMER (Meehl et al., 2007; Miiller and Roeckner,
2008), Wang et al. (2022b) & ILRIEA % fE o ok
R s (TRAC Y e o 3 Ran B AT D 51
PSA REAH KB R ILE, XKW BRAE G A
N B R BOUR S R A6, 38 HoAl R 2R xf
HADMR. H—P0 7RI RANES R AT 20
HOX P AR, BT 2 I RE = 4 5 850k
0 LA B AR o X R B R K ENSO #vify 4h1E A
KA MEHZMAERILRFE, RARRE
SIHM BT R E B .
4.2 ENSO #AFEMREXHNTK

ENSO A FIEHE M IR, XL R ishd
FE NG 4s BRAZ BE T~ ENSO ¥ T 3% 18 A2 4k 15 sk
ANHiE  (Collins et al., 2010). % T ENSO i3
T PEHR MR, B A U AE Tl oK 5k ENSO P 7K A2 4L

Current Climate

BRI B, FEERIUN RGP R KSR
WoE3F HM A3 (Power et al., 2013; Cai et al.,
2015; Huang and Xie, 2015). Hu et al. (2021) 2
TAREXS IR ARG S, - T — AN A ERARE
N ENSO #vaiy 28 AH X B AR AL BT 4). MR 4E v
FEW- R AR KRR, ORI KR Bl
AR 2P HEFE R K, Y RRE Y Y
R, KRS ERIEINRL 7%, R KA
X ¥ FEE (1) i 7 ALK B IR 24 7% AKX AT
MR LR AR K S B & BRAR R N ENSO K4 — &
G AR B e, KV AL R 1) 3 5 5
# ENSO REBUR B R MKIR R0 Ik, 1R
MR H T, ENSO B fIHGH X2 SR 5
WO BJE, AR RO R DL AT
B ke e FE A %L, ENSO S8 Bl #a s 2 T XL &
Tt DA ST B K S R

5 g5t

ENSO 124 A 1k A b 2 4E bR RS S R i
HE TR F, S 8 AH DB I 1 RS R
JE U B B A0 0 TE 5 PNA B4 . B K BB It [X )
IPOC BEZAS%E, R AMIE. A CE SR 755
XF ENSO 3% AH G R R [ RE =2 W e b . FRATTR
DL RE & 2 BT B BT HR 7R 1 535 %F ENSO 38 AH 5% (1)

Global Warming

4 AFRAETE R ENSO #ii AR KRR K. 22 H Huetal. (2021),
Fig. 4 Schematic diagram of ENSO tropical teleconnection changes under global warming. Adapted from Hu et al. (2021).
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L. —J71H, SRS RIS T LLiE
1o 1E R AR A B e e i ENSO 38 H 5% 51 #Y
fr B AGRSE, Wik ENSO Uk i PNA 51 [EH & T
KRR 2R DAL E, ik EAP/PY 3 714
JET VIRV i — 071, PalrE st UESEIR
FSKH L b 2% 38 3 52 Wi 2 15 0 8 40 AT oK i G ENSO
PO REA DG AR, wiikrh E . EREEE. RV
£ El Nifio W{H J5 3~6 N B IE, 1k K
P YA T S b X B0 A7 B 7K e

H AT K 2 200 7t 32 B2 R A1 BRI AT 20 AT
1 5t M ENSO S 8UR REAH R I k4T 1 21t 7
By, fEUCIRAL BT St 0t ENSO 2 AH 9G4 1)
R . AR Z B 3R B ENSO X =A% 1 52w mf BL 43
A R FRER 43 A ) EXEFRER 4> (Seager et al.,
2003; Adames and Wallace, 2017) . i [n] Xf #% 15 7E
b Bar I s oA, FEALY ENSO T8 #4
WXL RE R . BIRGTSmRE . FHEE T
T i S NS L PR R A R R FE AT K e Al R
XFRfE 4 BRI A) A, FEAE ENSO 33
PR FEINR S H . RA e w . AR 2 i D
WA HE . ENSO [ 45 [m)f FR e S AT G 22 18 5210
SAETS Sk R i ENSO 26 [ JE X BRI B . 4 El
Niflo 4 @l #4H7 LAY 58 JF 17 7 18 A% 1 B 2 2028
S A XAE, WS PNA AR E . X
J& T ENSO 2 AH < 1A i JE e YA BAEH . 281 B
HIXIX PR RS T A BAE A 158>, ReE i
S~ ENSO 3 ¢ (8] (1 JE 2R 11 AH HAE FHFE L35 B

Y HT ENSO 3& AH 0t 72 838 1 o — Pk il
AR O AT HR AR T A BR O At [X 3 AH 0%
PR 22, X AE— AR PARIR TR A s
SRR 22, W R R TE R SRS
Ak BE P T g 22 3 B0 Bl Niflo (X 4 2 2
EAP/PJ % %1 5 FE A I 55 (Jiang et al., 2017; Tao
et al., 2018; Tang et al., 2023b) . Fifh 4= Bk A HE ¥
5t ENSO 32 AH 58 A48 A4 (145 FE AR T 35 =)
J3 S B ENSO 28 A7 5C PRV R, /N B AR
U )T 50T AU 22 1T g T DL 35 5 A X
X ENSO 2 A5 ¢ BB . tbAh, i il fE & 5
(1) 29 BRI /N A Sk ENSO 38 AH 0 A48 46 T Ak 1A 1
PR 2 AR AR SR 1) R

223wk ( References )

Adames A F, Wallace J M. 2017. On the tropical atmospheric signature

of El Nifo [J]. J. Atmos. Sci., 74(6): 1923—1939. doi:10.1175/JAS-D-
16-0309.1

Cai W J, Santoso A, Wang G J, et al. 2015. ENSO and greenhouse
warming [J]. Nat. Climate Change, 5(9): 849—859. doi:10.1038/
nclimate2743

Charney J G. 1963. A note on large-scale motions in the tropics [J]. J.
Atmos. Sci., 20(6): 607-609. doi:10.1175/1520-0469(1963)020<
0607:ANOLSM>2.0.CO;2

Collins M, An S I, Cai W J, et al. 2010. The impact of global warming
on the tropical Pacific ocean and El Nifio [J]. Nat. Geosci., 3(6):
391-397. doi:10.1038/nge0868

Ding Q H, Wang B, Wallace J M, et al. 2011. Tropical—extratropical
teleconnections in boreal summer: Observed interannual variability
[J]. J. Climate, 24(7): 1878—1896. doi:10.1175/2011JCLI3621.1

Du Y, Xie S P, Huang G, et al. 2009. Role of air-sea interaction in the
long persistence of El Nino-induced north Indian Ocean warming [J].
J. Climate, 22(8): 2023-2038. doi:10.1175/2008JCLI2590.1

Du Y, Chen Z S, Xie S P, et al. 2022. Drivers and characteristics of the
Indo-western Pacific Ocean capacitor [J]. Front. Climate, 4: 1014138.
doi:10.3389/FCLIM.2022.1014138

Enomoto T, Hoskins B J, Matsuda Y. 2003. The formation mechanism
of the Bonin high in August [J]. Quart. J. Roy. Meteor. Soc.,
129(587): 157-178. doi:10.1256/qj.01.211

Fu C B, Ye D Z. 1988. The tropical very low-frequency oscillation on
interannual scale [J]. Adv. Atmos. Sci., 5(3): 369-388. doi:10.1007/
BF02656760

Hirota N, Takahashi M. 2012. A tripolar pattern as an internal mode of
the East Asian summer monsoon [J]. Climate Dyn., 39(9-10):
2219-2238. doi:10.1007/s00382-012-1416-y

Hoerling M P, Kumar A, Zhong M. 1997. El Nifio, La Nifia, and the
nonlinearity of their teleconnections [J]. J. Climate, 10(8):
1769-1786.doi:10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.
CO;2

Horel J D, Wallace J M. 1981. Planetary-scale atmospheric phenomena
associated with the southern oscillation [J]. Mon. Wea. Rev., 109(4):
813-829.  doi:10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.
CO;2

Hoskins B J, Ambrizzi T. 1993. Rossby wave propagation on a realistic
longitudinally varying flow [J]. J. Atmos. Sci., 50(12): 1661-1671.
doi:10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2

Hu K M, Huang G, Wu R G, et al. 2018. Structure and dynamics of a
wave train along the wintertime Asian jet and its impact on East
Asian climate [J]. Climate Dyn., 51(11): 4123—-4137. doi:10.1007/
$00382-017-3674-1

Hu K M, Huang G, Xie S P, et al. 2019. Effect of the mean flow on the
anomalous anticyclone over the Indo-Northwest Pacific in post-El
Nifio summers [J]. Climate Dyn., 53(9): 5725-5741. doi:10.1007/
s00382-019-04893-z

Hu K M, Huang G, Huang P, et al. 2021. Intensification of El Niflo-
induced atmospheric anomalies under greenhouse warming [J]. Nat.
Geosci., 14(6): 377-382. doi:10.1038/s41561-021-00730-3

Huang G, Hu K M, Xie S P. 2010. Strengthening of tropical Indian

Ocean teleconnection to the Northwest Pacific since the mid-1970s:


https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1175/JAS-D-16-0309.1
https://doi.org/10.1038/nclimate2743
https://doi.org/10.1038/nclimate2743
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1175/1520-0469(1963)020<0607:ANOLSM>2.0.CO;2
https://doi.org/10.1038/ngeo868
https://doi.org/10.1175/2011JCLI3621.1
https://doi.org/10.1175/2008JCLI2590.1
https://doi.org/10.3389/FCLIM.2022.1014138
https://doi.org/10.1256/qj.01.211
https://doi.org/10.1007/BF02656760
https://doi.org/10.1007/BF02656760
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1007/s00382-012-1416-y
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0442(1997)010<1769:ENOLNA>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0813:PSAPAW>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1175/1520-0469(1993)050<1661:RWPOAR>2.0.CO;2
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-017-3674-1
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1007/s00382-019-04893-z
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3
https://doi.org/10.1038/s41561-021-00730-3

XM % 4%

226 Chinese Journal of Atmospheric Sciences

Vol. 48

An atmospheric GCM study [J]. J. Climate, 23(19): 5294-5304.
doi:10.1175/2010JCLI3577.1

TN, S, JE AR, 4. 2016, #vty BN REVE IR 2 — BUR A AR AL
T8 B o0 AR B RSB s e 1) BB (3] KSR, 40(1): 121—
130. Huang Gang, Hu Kaiming, Qu Xia, et al. 2016. A review
about Indian Ocean basin mode and its impacts on East Asian
summer climate [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 40(1): 121-130. doi:10.3878/j.issn.1006-9895.1505.15143

Huang P, Xie S P. 2015. Mechanisms of change in ENSO-induced
tropical Pacific rainfall variability in a warming climate [J]. Nat.
Geosci., 8(12): 922-926. doi:10.1038/nge02571

Huang R, Li W. 1987. Influence of the heat source anomaly over the
western tropical Pacific on the subtropical high over East
Asia[C]//Proceedings of International Conference on the General
Circulation of East Asia. China, 40-51.

Huang R H, Wu Y F. 1989. The influence of ENSO on the summer
climate change in China and its mechanism [J]. Adv. Atmos. Sci.,
6(1): 21-32. doi:10.1007/BF02656915

TOIRME, FhRTE. 1994 Bty PH RFVERE b _b 2 SRS Bl R E 2 22
AT AW R M [J]. KSR, 18(4): 456-465. Huang
Ronghui, Sun Fengying. 1994. Impact of the convective activities
over the western tropical pacific warm pool on the intraseasonal
variability of the East Asian summer monsoon [J]. Chinese Journal of
Atmospheric Sciences (Scientia Atmospherica Sinica) (in Chinese),
18(4): 456—465. doi:10.3878/1.issn.1006-9895.1994.04.10

Huang R H, Chen W, Yang B L, et al. 2004. Recent advances in studies
of the interaction between the East Asian winter and summer
monsoons and ENSO cycle [J]. Adv. Atmos. Sci., 21(3): 407—-424.
doi:10.1007/BF02915568

Jiang W P, Huang G, Hu K M, et al. 2017. Diverse relationship between
ENSO and the northwest Pacific summer climate among CMIPS
models: Dependence on the ENSO decay pace [J]. J. Climate, 30(1):
109—-127. doi:10.1175/JCLI-D-16-0365.1

Johnson N C, Wittenberg A T, Rosati A J, et al. 2022. Future changes in
boreal winter ENSO teleconnections in a large ensemble of high-
resolution climate simulations [J]. Front. Climate, 4: 941055. doi:10.
3389/fclim.2022.941055

Klein S A, Soden B J, Lau N C. 1999. Remote sea surface temperature
variations during ENSO: Evidence for a tropical atmospheric bridge
[J].J. Climate, 12: 917-932. doi:10.1175/1520-0442(1999)012<0917:
RSSTVD>2.0.CO;2

Kosaka Y, Nakamura H. 2006. Structure and dynamics of the
summertime Pacific—Japan teleconnection pattern [J]. Quart. J. Roy.
Meteor. Soc., 132(619): 2009-2030. doi:10.1256/qj.05.204

Kosaka Y, Nakamura H, Watanabe M, et al. 2009. Analysis on the
dynamics of a wave-like teleconnection pattern along the
summertime Asian jet based on a reanalysis dataset and climate
model simulations [J]. J. Meteor. Soc. Japan, 87(3): 561-580.
doi:10.2151/jms;j.87.561

Kosaka Y, Xie S P, Lau N C, et al. 2013. Origin of seasonal
predictability for summer climate over the northwestern Pacific [J].
Proc. Natl. Acad. Sci. USA, 110(19): 7574-7579. doi:10.1073/pnas.
1215582110

KugJ S, An S1,Ham Y G, et al. 2010. Changes in El Nifio and La Nifia
teleconnections over North Pacific-America in the global warming
simulations [J]. Theor. Appl. Climatol., 100(3): 275-282. doi:10.
1007/s00704-009-0183-0

Lau N C, Nath M J. 1996. The Role of the “Atmospheric Bridge” in
linking tropical Pacific ENSO events to extratropical SST anomalies
[J]. J. Climate, 9(9): 2036—2057. doi:10.1175/1520-0442(1996)009<
2036:TROTBI>2.0.CO;2

Li S L, Hoerling M P, Peng S L, et al. 2006. The annular response to
tropical Pacific SST forcing [J]. J. Climate, 19(9): 1802—-1819.
doi:10.1175/JCLI3668.1

LuR Y, Lin Z D. 2009. Role of Subtropical precipitation anomalies in
maintaining the summertime meridional teleconnection over the
western North Pacific and East Asia [J]. J. Climate, 22(8):
2058-2072. doi:10.1175/2008JCLI2444.1

LuR Y, OhJH, Kim B J. 2002. A teleconnection pattern in upper-level
meridional wind over the North African and Eurasian continent in
summer [J]. Tellus A Dyn. Meteor. Oceanogr., 54(1): 44-55.
doi:10.3402/tellusa.v54i1.12122

Miiller W A, Roeckner E. 2008. ENSO teleconnections in projections of
future climate in ECHAMS/MPI-OM [J]. Climate Dyn., 31(5):
533-549. doi:10.1007/s00382-007-0357-3

Meehl G A, Tebaldi C, Teng H Y, et al. 2007. Current and future U. S.
weather extremes and El Nifio [J]. Geophys. Res. Lett., 34(20):
L20704. doi:10.1029/2007GL031027

Neelin J D, Su H. 2005. Moist teleconnection mechanisms for the
tropical South American and Atlantic sector [J]. J. Climate, 18(18):
3928-3950. doi:10.1175/JCLI3517.1

Nitta T. 1987. Convective activities in the tropical western Pacific and
their impact on the Northern Hemisphere summer circulation [J]. J.
Meteor. Soc. Japan, 65(3): 373—390. doi:10.2151/jmsj1965.65.3 373

Power S, Delage F, Chung C, et al. 2013. Robust twenty-first-century
projections of El Nifio and related precipitation variability [J].
Nature, 502(7472): 541-545. doi:10.1038/nature 12580

Rong X Y, Zhang R H, Li T M. 2010. Impacts of Atlantic sea surface
temperature anomalies on Indo-East Asian summer monsoon-ENSO
relationship [J]. Chinese Sci. Bull., 55(22): 2458—2468. doi:10.1007/
s11434-010-3098-3

Seager R, Harnik N, Kushnir Y, et al. 2003. Mechanisms of
hemispherically symmetric climate variability [J]. J. Climate, 16(18):
2960—2978. doi:10.1175/1520-0442(2003)016<2960:MOHSCV>2.
0.CO;2

Seager R, Harnik N, Robinson W A, et al. 2005. Mechanisms of ENSO-
forcing of hemispherically symmetric precipitation variability [J].
Quart. J. Roy. Meteor. Soc., 131(608): 1501-1527. doi:10.1256/
qj.04.96

Simmons A J, Wallace J M, Branstator G W. 1983. Barotropic wave
propagation and instability, and atmospheric teleconnection patterns
[J]. J. Atmos. Sci., 40(6): 1363—1392. doi:10.1175/1520-0469(1983)
040<1363:BWPAIA>2.0.CO;2

Sobel A H, Nilsson J, Polvani L M. 2001. The weak temperature

gradient approximation and balanced tropical moisture waves [J]. J.


https://doi.org/10.1175/2010JCLI3577.1
https://doi.org/10.3878/j.issn.1006-9895.1505.15143
https://doi.org/10.3878/j.issn.1006-9895.1505.15143
https://doi.org/10.3878/j.issn.1006-9895.1505.15143
https://doi.org/10.1038/ngeo2571
https://doi.org/10.1007/BF02656915
https://doi.org/10.3878/j.issn.1006-9895.1994.04.10
https://doi.org/10.3878/j.issn.1006-9895.1994.04.10
https://doi.org/10.3878/j.issn.1006-9895.1994.04.10
https://doi.org/10.1007/BF02915568
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.1175/JCLI-D-16-0365.1
https://doi.org/10.3389/fclim.2022.941055
https://doi.org/10.3389/fclim.2022.941055
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1175/1520-0442(1999)012<0917:RSSTVD>2.0.CO;2
https://doi.org/10.1256/qj.05.204
https://doi.org/10.2151/jmsj.87.561
https://doi.org/10.1073/pnas.1215582110
https://doi.org/10.1073/pnas.1215582110
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1007/s00704-009-0183-0
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/1520-0442(1996)009<2036:TROTBI>2.0.CO;2
https://doi.org/10.1175/JCLI3668.1
https://doi.org/10.1175/2008JCLI2444.1
https://doi.org/10.3402/tellusa.v54i1.12122
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1007/s00382-007-0357-3
https://doi.org/10.1029/2007GL031027
https://doi.org/10.1175/JCLI3517.1
https://doi.org/10.2151/jmsj1965.65.3_373
https://doi.org/10.1038/nature12580
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1007/s11434-010-3098-3
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)016<2960:MOHSCV>2.0.CO;2
https://doi.org/10.1256/qj.04.96
https://doi.org/10.1256/qj.04.96
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2
https://doi.org/10.1175/1520-0469(1983)040<1363:BWPAIA>2.0.CO;2

134 TR MBEE S A L BRI S0 ENSO Ay AEAH S AH G (1 52
No. 1 HUANG Gang et al. Understanding the Influence of Background Mean-state Field on ENSO Tropical ... 227

Atmos. Sci., 58(23): 3650—3665. doi:10.1175/1520-0469(2001)058<
3650:TWTGAA>2.0.CO;2

Sobel A H, Held I M, Bretherton C S. 2002. The ENSO signal in
tropical tropospheric temperature [J]. J. Climate, 15(18): 2702—2706.
doi:10.1175/1520-0442(2002)015<2702: TESITT>2.0.CO;2

Song J, Li C Y, Zhou W. 2013. High and low latitude types of the
downstream influences of the North Atlantic Oscillation [J]. Climate
Dyn., 42(3—4): 1097—1111. doi:10.1007/s00382-013-1844-3

Su H, Neelin J D, Meyerson J E. 2003. Sensitivity of tropical
tropospheric temperature to sea surface temperature forcing [J]. J.
Climate, 16(9): 1283—1301. doi:10.1175/1520-0442(2003)16<1283:
SOTTTT>2.0.CO;2

FE SRR, ST E, #A. 2019, El Nifio FEiB4E H Z i b KPR R
AU T PR R AE R LA (). SR SRR AT, 24(4):
525-536. Tang Haosu, Hu Kaiming, Huang Gang. 2019.
Characteristics and mechanisms of sub-seasonal evolution of
Northwest Pacific Anomalous anticyclone during the El Niflo
Decaying Summer [J]. Climatic Environ. Res. (in Chinese), 24(4):
525-536. doi:10.3878/1.issn.1006-9585.2019.18156

Tang H S, Hu K M, Huang G, et al. 2021. Intensification and
Northward extension of Northwest Pacific anomalous anticyclone in
El Nifio decaying mid-summer: An energetic perspective [J]. Climate
Dyn., 58(1-2): 591-606. doi:10.1007/s00382-021-05923-5

Tang H S, Wang J, Chen Y, et al. 2023a. Human contribution to the risk
of 2021 northwestern Pacific concurrent marine and terrestrial
summer heat [J]. Bull. Amer. Meteor. Soc., 104(3): E673—E679.
doi:10.1175/BAMS-D-22-0238.1

Tang H S, Huang G, Hu K M, et al. 2023b. Weak persistence of
Northwest Pacific anomalous anticyclone during post-El Niflo
summers in CMIP5 and CMIP6 models [J]. Climate Dyn., 61(7-8):
3805-3830. doi:10.1007/s00382-023-06772-0

Tao W C, Huang G, Wu R G, et al. 2018. Origins of biases in CMIP5
models simulating Northwest Pacific summertime atmospheric
circulation anomalies during the decaying phase of ENSO [J]. J.
Climate, 31(14): 5707-5729. doi:10.1175/JCLI-D-17-0289.1

Trenberth K E, Branstator G W, Karoly D, et al. 1998. Progress during
TOGA in understanding and modeling global teleconnections
associated with tropical sea surface temperatures [J]. J. Geophys.
Res., 103(C7): 14291-14324. doi:10.1029/97JC01444

Wallace J M, Gutzler D S. 1981. Teleconnections in the geopotential
height field during the Northern Hemisphere Winter [J]. Mon. Wea.
Rev., 109(4): 784-812. doi:10.1175/1520-0493(1981)109<0784:
TITGHF>2.0.CO;2

Wallace J M, Rasmusson E M, Mitchell T P, et al. 1998. On the
structure and evolution of ENSO-related climate variability in the
tropical Pacific: Lessons from TOGA [J]. J. Geophys. Res., 103(C7):
14241-14259. doi:10.1029/97JC02905

Wang B, Wu R G, Li T. 2003. Atmosphere-warm ocean interaction and
its impacts on Asian-Australian monsoon variation [J]. J. Climate,
16(8): 1195—1211. doi:10.1175/1520-0442(2003)16<<1195:AOIAII>
2.0.CO;2

Wang Y, Hu K M, Huang G, et al. 2021. Asymmetric impacts of El

Nifio and La Nifa on the Pacific-North American teleconnection
pattern: The role of subtropical jet stream [J]. Environ. Res. Lett.,
16(11): 114040. doi:10.1088/1748-9326/ac31ed

Wang Y, Huang G, Hu K M, et al. 2022a. Asymmetric impacts of El
Nifo and La Nifia on the Pacific-South America teleconnection
pattern [J]. J. Climate, 35(6): 1825—1838. doi:10.1175/JCLI-D-21-
0285.1

Wang Y, Huang G, Hu K M, et al. 2022b. Understanding the eastward
shift and intensification of the ENSO teleconnection Over South
Pacific and Antarctica under greenhouse warming [J]. Front. Earth
Sci., 10: 916624. doi:10.3389/feart.2022.916624

Wu B, Li T M, Zhou T J. 2010. Relative contributions of the Indian
Ocean and local SST anomalies to the maintenance of the Western
North Pacific anomalous anticyclone during the El Nifio decaying
summer [J]. J. Climate, 23(11): 2974-2986. doi:10.1175/2010JCLI
3300.1

Wu R G, Kirtman B P, Krishnamurthy V. 2008. An asymmetric mode
of tropical Indian Ocean rainfall variability in boreal spring [J]. J.
Geophys. Res., 113(D5): D05104. doi:10.1029/2007JD009316

Xie S P, Annamalai H, Schott F A, et al. 2002. Structure and
mechanisms of South Indian Ocean climate variability [J]. J. Climate,
15(8): 864—878. doi:10.1175/1520-0442(2002)015<0864:SAMOSI>
2.0.CO;2

Xie S P, Hu K M, Hafner J, et al. 2009. Indian Ocean capacitor effect
on Indo-western Pacific climate during the summer following El
Nifio [J]. J. Climate, 22(3): 730—747. doi:10.1175/2008JCLI2544.1

Xie S P, Du Y, Huang G, et al. 2010. Decadal shift in El Nifio
influences on Indo-western Pacific and East Asian climate in the
1970s [J]. J. Climate, 23(12): 3352-3368. doi:10.1175/2010JCLI
3429.1

Xie S P, Kosaka Y, Du Y, et al. 2016. Indo-western Pacific Ocean
capacitor and coherent climate anomalies in post-ENSO summer: A
review [J]. Adv. Atmos. Sci., 33(4): 411-432. doi:10.1007/s00376-
015-5192-6

Xu P Q, Wang L, Dong Z Z, et al. 2022. The british-okhotsk corridor
pattern and its linkage to the silk road pattern [J]. J. Climate, 35(17):
5787-5804. doi:10.1175/JCLI-D-21-0705.1

Yang S, Li Z N, YulJ Y, et al. 2018. El Niflo—Southern Oscillation and
its impact in the changing climate [J]. Natl. Sci. Rev., 5(6): 840—857.
doi:10.1093/nsr/nwy046

WERE, B Ar. 1992, b2 BRE ZERE AR K AL R /K 145 44 A g B RHE
[7]. A % Bl %, 12(2): 119-127. Yang Xiuqun, Huang Shisong.
1992. Horizontal structure and energy characteristics of summer
teleconnection patterns in the Northern Hemisphere [J]. Sci. Meteor.
Sinica (in Chinese), 12(2): 119-127.

Yeh S W, Cai W J, Min S K, et al. 2018. ENSO atmospheric
teleconnections and their response to greenhouse gas forcing [J]. Rev.
Geophys., 56(1): 185-206. doi:10.1002/2017RG000568

Zhou Z Q, Xie S P, Zheng X T, et al. 2014. Global warming-induced
changes in El Nifio teleconnections over the North Pacific and North
America [J]. J. Climate, 27(24): 9050—9064. doi:10.1175/JCLI-D-14-
00254.1


https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0469(2001)058<3650:TWTGAA>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<2702:TESITT>2.0.CO;2
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1007/s00382-013-1844-3
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1283:SOTTTT>2.0.CO;2
https://doi.org/10.3878/j.issn.1006-9585.2019.18156
https://doi.org/10.3878/j.issn.1006-9585.2019.18156
https://doi.org/10.3878/j.issn.1006-9585.2019.18156
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1007/s00382-021-05923-5
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1175/BAMS-D-22-0238.1
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1007/s00382-023-06772-0
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1175/JCLI-D-17-0289.1
https://doi.org/10.1029/97JC01444
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1175/1520-0493(1981)109<0784:TITGHF>2.0.CO;2
https://doi.org/10.1029/97JC02905
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1175/1520-0442(2003)16<1195:AOIAII>2.0.CO;2
https://doi.org/10.1088/1748-9326/ac31ed
https://doi.org/10.1088/1748-9326/ac31ed
https://doi.org/10.1088/1748-9326/ac31ed
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.1175/JCLI-D-21-0285.1
https://doi.org/10.3389/feart.2022.916624
https://doi.org/10.1175/2010JCLI3300.1
https://doi.org/10.1175/2010JCLI3300.1
https://doi.org/10.1029/2007JD009316
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/1520-0442(2002)015<0864:SAMOSI>2.0.CO;2
https://doi.org/10.1175/2008JCLI2544.1
https://doi.org/10.1175/2010JCLI3429.1
https://doi.org/10.1175/2010JCLI3429.1
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1007/s00376-015-5192-6
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1175/JCLI-D-21-0705.1
https://doi.org/10.1093/nsr/nwy046
https://doi.org/10.1002/2017RG000568
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1
https://doi.org/10.1175/JCLI-D-14-00254.1

	1 引言
	2 背景场对ENSO热带外遥相关的影响
	2.1 PNA与PSA遥相关型
	2.2 EAP/PJ遥相关
	2.3 沿西风急流传播的波列

	3 背景场对ENSO热带遥相关的影响
	3.1 ENSO的对流层温度遥相关
	3.2 ENSO的热带海温遥相关
	3.3 ENSO热带降水遥相关

	4 全球变暖背景下ENSO遥相关的变化
	4.1 ENSO热带外遥相关的变化
	4.2 ENSO热带遥相关的变化

	5 结论与讨论
	参考文献

