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Abstract In recent decades, different types of tropical Pacific Ocean warming events have received extensive attention.
According to the spatial pattern of sea surface temperature anomalies, El Nifio—Southern Oscillation (ENSO) is generally
classified into two types. One is called the conventional eastern-Pacific ENSO, the other is called the central-Pacific
ENSO. These two types of ENSO are totally different in both formation mechanism and evolution process. Moreover, they
also generate different climate responses. This paper has briefly reviewed the advances in the studies on the different types
of ENSO and their climate impacts, and particular attention is given to the main progress of the impacts on the East Asian
summer monsoon, the East Asian winter monsoon, and the relationship between the East Asian winter and summer
monsoons by the two different types of ENSO and the associated mechanisms. The climate impacts of ENSO on the
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interannual and interdecadal timescales are mainly focused. Finally, several scientific issues are proposed for future

investigation.

Keywords Two types of ENSO, East Asian summer monsoon, East Asian winter monsoon, Atmospheric teleconnection,

Ocean—atmosphere interaction
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J& /R Je % 5/ /5 %3 (El Nifio-Southern
Oscillation, ENSO) JZ ik [ =2 2= 2 P &I
Uik 2 AU K I ) N, e AR
S RGP BRI R AE S (Wang,
1995). ENSO HAFEE SFEAR BRI, 774
AT 5T, T DI TR 2R
WS 2R KRB 52 m - (R, el R 2 AR,
1988; Huang and Wu, 1989; XIJ7K5aA1 ] —7L, 1995;
Zhang et al., 1999; [%3, 2002; Huang et al., 2003;
Zhou and Chan, 2007; Zhou et al., 2012; Chen et al.,
2013a; Jia et al., 2014; Jia and Ge, 2016). B3R 1.
ENSO =iAFE R RERIAN R BO 43 M1 52 2= WA AN [+]
M, {E El Nifio & EMAHKE T, bR /b
Sy KA, TR K W2, 255 T8 sk s
WTAEZEDRAYT, RV Fe G F (AR B 981 ] B2 1 R
VLU X K w22, AR A it gy . W
M, Bl Nifio 4F 22 I 56 25 W 5 25 XU 52 i) o 4
# (Huang and Wu, 1989; [%3C, 2002). El Nifio &
& S R SR ST 0 2 . 55 2= B 7K PR AN [ 5% i =
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S B U, VYA R AT 5 L 59
(i P 5 1 16T ) D Rl AR 99 s ZE398], PEAER
VR E 32 5 SO R A ], 1% R UEAE EL
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FREEBI R ZR, & EUT BIF MK A ) 7
W, NSRRI Z K +9% (Zhang et al.,
1996; BWR3C, 2002; 7K AARAE, 2017).

— LGRS F A R I ENSO 40 45 WA 2 XA,
HEEEM (Li, 1990; Chen et al., 2000, 2013b,
2013d; Huang et al., 2004; Wang et al., 2008; Zhou et
al., 2013; Gong et al., 2015; Jia et al., 2015; Zhang et
al., 2015a). 3Lfr I, ENSO S AL TIA T
SRR, DRI A RS e B 2 2% o AE El Niifio 4F,
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BEXALE AL, AT TR F A, AL A
ZE A5G, i fme; La Nifia (115000 KB &
(Zhang et al., 1996; FIAFIZE24, 1999; Chen
et al., 2000; Wang et al., 2000) .
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S (VAL 5 T BT ERASH (1) 5o 2k i

2 A[E) ENSO ZEEVEHRIMRBIR

FLAE 20 Al 80 4FAX, BiA WIS P
B AR AN IR Y (i Fu et al., 1986; k%
HEMITIRRK, 1993) fHEF] 2007 4, Ashok et al.
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TRV A AR EOF 237 (1) 5 — A8k, ml LA
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(NAO), IH-FECAC RV HMIFR I X 25 (178 5+
#: 1 EP El Nifio %] NAO &1 B& W50, 111E
FECL K P RTERN X 55 (1% 77 . Frauen et al.
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al., 2011, 2013, 2014; Yuan and Yang, 2012; Karori et
al., 2013; Su et al., 2013; Xu et al., 2013; Chen et al.,
2014c; Jia et al.,, 2016) .
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Fig. 1 (a) Schematic diagram of the sea surface temperature anomaly (SSTA, units: °C) and atmospheric circulation anomaly, and the precipitation anomaly

(units: mm d™') and surface air temperature anomaly (SATA, units: °C) for both Australian summer and European winter associated with the CP La Nifia

(central-Pacific La Nifna) events. (b) As in Fig. a, but for the EP La Nifia (eastern-Pacific La Nifia) events. Color shading indicates the SSTA and SATA

(units: °C) with warm (cold) in red (blue); dotted area indicates the rainfall anomalies with wet (dry) in green (brown); H (L) represents the anticyclonic

(cyclonic) anomaly in the upper troposphere; the arrows indicate winds in the lower troposphere
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HIE (50O 3R AO BIRT (AFfE) Nifio3.4 $548; SRR RECUIL 95%(F KPR ALk 0.1, A m
Fig. 2 Lead-lag correlation coefficients between the monthly AO (Arctic Oscillation) index and the Nifio3.4 index during 1979-2011. Y-axis indicates the

months for the AO; positive (negative) lag time (units: months) on x-axis indicates that the AO index leads (lags) the Niflo-3.4 index; the shadings indicate the

correlation exceeding the 95% confidence level; the contour interval is 0.1, zero line is omitted
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DRI, AV 1 A RSP ) Gl e i ik Gill AL 5 |
JEL T 2R VM X R PR S
KBRS RS RS IEARRER R, AR
FL R R B K BV BT EL AR I 11 45 F 3028 A o
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S WA DL R 2 AR R I AR B K 5 o
X ENSO 5 75 W Hl X /K 58 IR0 R I,  ENSO
SXof e [ A 7K 110 408 2 5 ) 3 L DAL AE R I ) R R
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SEPE TR U Walker PR H] BAmSY (fsm); X
FE5 HS FEAHLRER, LS AEAE#GHT PO T2 IR 248
HU 5, AR B SR B 5
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Fig. 3 Normalized standardized deviation of summer (JJA, June, July, August) mean (a) SAH (South Asia High) intensity index (units: gpm) and (b) SAH
latitude index (units: degrees) for the period of 1948-2014. The red dots represent the unclassified (NC) years, blue dots denote the El Nifio events, and green

dots denote the El Niflo Modoki events
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Fig. 4 Composite winter mean (DJF, December, January, February) 850-hPa wind (vectors, units: m s ') and stream function (colour shadings, units: 10° m* s™")

CRalIRE, B4
(d HE a 5B b fAEAL BRIy o 3T 5 DI TR b8 Bl i 95% 1%

anomalies during the (a) EP El Nifio and (b) EP La Nifa cases, respectively. (c) Symmetric part estimated by the difference of (a) and (b). (d) Asymmetric part

estimated by the sum of (a) and (b). The stream function anomalies above the 95% confidence level are dotted, the wind anomalies less than 0.5 m's ' are omitted
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1% 2% 5% (Gong et al., 2001; Wu and Wang, 2002;
Suo et al., 2009; Chen et al., 2013d). A, #—
PR B R F- 7 104 U 28 3 T 55 W) K/ 3 A G R 8
HIIAE R S BT Z AR (1) 58, 2R R ) R .4

AL S, R A 3 T ] (R4 B R RIATL B i 75 T
JERIFT

(3) e, BB ST, #ard R
I I R A AR W lRE OA E 1) AROR P
El Nifio 34} (Yeh et al., 2009; Lee and McPhaden,
2010; Pascolini-Campbell et al., 2015). i, 20 {H:
20 80 AEAR LK, KA 11 ORI S
17 3 A%4¢ El Nifo F{F, 1 El Nifio Modoki -/}
HAT 8 W2 % . mMER A (2007) HiRH 80
TEARLLRAL e (1) ENSO =450 2[5 5 2= 4 7K 1) 52 1)
W8N o ARIX I AEARSR AR AR S, 30 4 BRI
Bz VERAANTE 2. R, BRI v el I 5
W) AT A S S ) AR A, B T e e R A f
SRR A o AEAERARIE S 5T T P G 7Y
(1) 72 A4, S FLRE 2 30 2 XD 52 e FHOBIL B 21 i 4 Bk
AR T B — ATV R, BRI
I
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