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Abstract Ocean salinity variation provides a new insight into related ENSO (EI Nifio—Southern Oscillation) expressed
by climate variability. In this study, salinity variations and their related dynamic processes responsible for SSTA (sea
surface temperature anomaly) were extensively compared and analyzed considering two strong El Nifio events, 1997/1998
and 2015/2016, and one special El Nifio, 2014/2015. The study shows that the development of ENSO is significantly
associated with the occurrence and eastward diffusion of large-scale SSSA (sea surface salinity anomaly) in the western
tropical Pacific. In April 1997 and 2015, corresponding to two strong El Niflo events, there was a significant negative
SSSA in the western—central Pacific. The anomaly moved eastward to the west of the dateline, which induced a shallower
MLD (mixing layer depth), and a thicker BLT (barrier layer thickness), which enhanced the surface warming in the
tropical central Pacific and the early warming in the equatorial eastern—central Pacific. Although a negative SSSA
occurred in the April 2014/2015 weak event in the equatorial western—central Pacific, it did not develop eastward,
resulting in a weakened thickening process of the BLT and a weak modulation effect on surface temperature. For the
salinity change process corresponding to three El Nifio events, surface advection and surface forcing caused by FWF
(freshwater flux) were the major contributors to the salinity budget. Surface advection influenced the former variability of
salinity tendency, inducing the occurrence of an ENSO signal. The precipitation in the tropical western Pacific had the
most significant negative influence on FWF, which played a decisive role in the SSSA occurrence and ENSO
development. Compared with the two strong El Niflo events, the early FWF negative anomaly in 2014/2015 did not
develop, did not move eastward, and weakened rapidly; this resulted in the slowing down of the negative salinity tendency
in the western—central Pacific, deepening of the MLD, thinning of the BLT, and rapid cooling of the surface layer, which
inhibited early warming in the equatorial eastern Pacific. The results of this study demonstrate that the salinity change was
closely related to ENSO, and early SSS in the tropical western—central Pacific could be used as an index of SSTA. In
particular, SSSA not only affects the strength of SSTA in oceans, it can also be used as a precursor to judge the

development and strength of ENSO.
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and Ren, 2017; Santoso et al., 2017), 3 H, 7kig
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Z X5 (Chen et al., 2017; Ren et al., 2017; Xue and
Kumar, 2017; Zhang and Gao, 2017), N7 4 # f#
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B4 BT 2015/2016 4 El Nifio 4515 4 Ho At F 44 ) 4%
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SERIBN ML, KR R ENSO Pl A & L.

TR, W & B ENSO ) 38 I T 75 A8 45 ik
KB 2L, BH ENSO W2 [E /3 A sk (Yeh et
al., 2014). 2015/2016 £ El Nifio & Z% [ ¥ A8 i f&
A e A AR AR 2 ROBE S J A BRAR IR A K
(McPhaden, 2015), 15 H XX IR FE4409 T A4S
SRR (XA %7 %, 2015; Min et al., 2015; Hu and
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Fedorov, 2016; Levine and McPhaden, 2016; Zhu et
al., 2016), ALHE 2014/2015 5 # iy K T ¥ g R 1
IJZ A (SSTA) FFELAFAE R LENLH] A .
XK ElNifio YRR AAEFATIR L 7 LR R A4
PRIZR AR A 2015/2016 48 57t H MR e oA Y El
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1976; Fedorov et al., 2004; Boyer et al., 2005; Huang
and Mehta, 2005; Zhang et al., 2010; Corbett et al.,
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YEF#5 % (Durack and Wijffels, 2010). %1, Zheng
and Zhang (2012) & 7 ] 4= BR i ¥ R0 DU 0 40 4
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Hfn A SE pE PR K BT R, A IERT (AR 1979 4F 1 H
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VETH A R BEHRE (Yuetal, 2008), %% EAE
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FEAM T, FIH =48 AR E e T A
5 MLD F1 %5 J8 2 V& & ILD ( Isothermal Layer
Depth) 75PN BB FEYIEEY) o ILD IR BETHET
R KR B TH 10 m iR FE AR AT /1 3R B,
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tb4h, BLT # %€ X N2 MLD # ILD i, MLD
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Boyer Montégut et al., 2004; Bosc et al., 2009),
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A, HENEREN: BLT (Taim, Seim) HIZ2 M
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Table1 Methods of BLT (Barrier Layer Thickness)
variability calculated by temperature and salinity fields,
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5 — M &AL 6 H M El Nifio F 1 4 [,
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FFUREF R EHZE 3. 4 H, SSTA K EIl#, 5
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Fig. 1 Longitude-time sections of SST (sea surface temperature) anomalies (units: °C) averaged in the equator (2°S—2°N) during El Nifio events for
(a) 1997/1998, (b) 2014/2015, and (c) 2015/2016. The black dashed lines represent the location of the international dateline
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7E El Nifio & 4= 244E 1997 £ 4 A, fEHAZ L v5
170°E H 3 #H &5 1 71 SSSA,  H. it SSSA 5 & i i
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