23 % AW R H B OB W R Vol. 23, No. 4
2018 %7 H Climatic and Environmental Research Jul. 2018

FEbr, KA, £ 2018 Bl ILK SST 75 ENSO WMER A A hEPER] [0]. U SERBEHTSL, 23 (4): 453-462. Wei Shengbiao, Chen Sheng,
Wang Xin. 2018. The influence of SST in subtropical North Pacific on the warm—cold phase transition of ENSO [J]. Climatic and Environmental Research (in
Chinese), 23 (4): 453—462, doi:10.3878/j.issn.1006-9585.2017.17062.

g8 75 dE K £ SST 78 ENSO A BEAIHEE T A Av{ER

ST S

1 AP R 8 PRI ST R IRE A B R SRR, M 510301
2 HEBEEBERY:, LT 100049

i E 20152016 4K AR Bl Nifio 315, 5 1997/1998 4 El Nifio Zif B AT ELI 988, {HJE: 2016 4E 2
PEEEAR J355 La Nifia, 1f7 1998 =4 758 La Nifiao A% SCH X LLIX P EL Nifio 4, /R H AR J AN IH)
S8 La Nifia FAFRPINLH . IR ERBCE AT SRR, 78 El Nifio ZAEH) 4~11 H, 2016 P R 15
R R 2 SOBAN XS, IR A IR T R0, A A E R RS AR P TV E R R R H R . B
SIRTERI, ARIE T PR AR RS TS B RGP R IR i (SSTA) F %, iZMhIX (1) SST 71 1998
ERDUNAFH, 2016 4 BERH o« BIBAT RACACFVEA [ SSTA A FIT-15 RUIRGH, AT I 5 o 75 AT A 42 R
STy MBEN SSTA A3 7818 LA LG R WU, AT 8 P U AR I AR KU o Ak, S e it R i,
G ZR T SSTA 55478 (¥) La Nifia )58 5 FL A5G, El Nifio 4478 A5 La Nifia ()15 &L 75 A7 AH &L S W41 b
Rl AL P41t SSTA, 1 El Nifio %448 2455 La Nifia [f115 5L 1% W1 211174 SSTA.
kHEiE  ENSO fAHFE WAEZE MG ml#G KT
XEHE  1006-9585 (2018) 04-0453-10 HESES P66 XEkFRIRED A
doi:10.3878/j.issn.1006-9585.2017.17062

The Influence of SST in Subtropical North Pacific on the
Warm—Cold Phase Transition of ENSO

WEI Shengbiao"*, CHEN Sheng', and WANG Xin'

1 State Key Laboratory of Tropical Oceanography, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301
2 University of Chinese Academy of Sciences, Beijing 100049

Abstract The strength of the extreme El Niflo episode during 2015/2016 is comparable to that of the 1997/1998 super
El Nifio. However, the 2016 event was followed by a weak La Nifia, while the 1998 event was followed by a strong one.
This paper tries to reveal the causes for La Nifia events that have different strengths by comparing the two extreme El
Nifio cases. The mixed layer heat budget analysis shows that during April-November of the El Nifio decaying year, the
zonal advection feedback and thermocline feedback in 2016 were relatively weak, which weakened the mixed layer
temperature decaying rate. The weaker than normal easterly wind anomalies over the western-central equatorial Pacific

are the main reasons for the above phenomena. Further analysis reveals that the easterly anomalies over the
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western-central equatorial Pacific are related to sea surface temperature anomalies in the subtropical Northeast Pacific
(STNEP). While the SSTA in STNEP was negative in 1998, it was positive in 2016. Negative SSTA in the STNEP is
favorable for the strengthening of trade winds, and thus the strengthening of easterlies over the western-central equatorial
Pacific. In contrast, positive SSTA in the STNEP induces southwesterly wind anomalies through the WES (Wind—

Evaporation—SST) feedback and thus suppresses the easterly over the western-central equatorial Pacific. In addition,

composite analysis also confirms that the SSTA in the subtropical Northeast Pacific is related to the phase transition of

ENSO, that is, the case of El Nifio-strong La Nifia is accompanied by negative SSTA in the STNEP during its phase

transition period, while no obvious negative SSTA in STNEP is observed during the case of El Nifio-weak La Nifia.
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Fig. 8 Composite SSTA (shadings, units: °C) and surface winds (vectors, units: m/s) in the (a, b) spring, (c, d) summer, and (e, f) autumn of El Nifio decaying

years. The left column is for the El Nifio cases that transition to strong La Nifla, the right is for the El Nifio cases that transition to weak La Nifia. Dotted areas

are the regions where the composite SSTA exceeds the 90% confidence level (t-test); only those wind vectors whose zonal or meridional components exceed

the 90% confidence level (t-test) are drawn
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Fig. 10 The schematic diagram showing how the subtropical North Pacific SST affects the ENSO transition between cold and warm phases. Dark thin arrows
represent wind anomalies, blue ovals denote cold temperature, thick arrows in cyan represent ocean currents, red dashed and black solid curves represent
thermoclines, red arrow represents the change of thermocline. The cold SSTA over the subtropical Northeast Pacific causes easterly anomalies in the eastern

equatorial Pacific, which leads to the thermocline rising in the equatorial Pacific and the formation of strong La Nifia event
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