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The freshening trend of surface salinity in the South China Sea in recent two
decades and its mechanism
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Abstract: In situ hydrographic data of sea surface salinity (SSS) revealed a freshening trend in the northern South China Sea
(SCS) during 2004—2012, which was the freshest in 2012. Such freshening was also found in the UK Met Office EN4
objective analysis product and the ocean general circulation model for the Earth Simulator (OFES) output during 1993-2014,
particularly west of Luzon Island and in the southeastern SCS. The salinity budget analysis in the upper layer indicated that the
fresh water forcing and horizontal salinity advection contributed to the trends of SSS west of Luzon Island and in the western
SCS, respectively. The excessive precipitation in summer accounted for the decrease of SSS to a great extent west of Luzon
Island, which was associated with the strengthening trend of the Walker Circulation.
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Tab. 1 Data used for the analysis of salinity trend and '
its mechanism
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(South China Sea) from the WOA13 data (shading)
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Fig. 2 Time series of SSS in the northern SCS based on the

open cruises data, the Objectively Analysis EN4 data and
the Ishii data
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Fig. 3 Time series of basin-averaged SSS anomalies from

1993 to 2014 in the SCS (blue). The black curve is the
basin-averaged SSS anomalies with trend removed
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Fig. 4 Linear trends of SSS during 1993-2014 in the SCS
derived from the EN4 data
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Fig. 5 Linear trends of SSS during 1993-2014 in the SCS
derived from the OFES output
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Fig. 6 Linear trends of surface salinity advection (shading)
and surface current (vector) during 1993-2014 in the SCS
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Fig. 7 Linear trends of surface (a) zonal and (b) meridional salinity advections during 1993-2014 in the SCS
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Fig. 9 Linear trends of spring—winter SSS during 1993-2014 in the SCS derived from the EN4 data (a—d) and linear trends of
spring—winter precipitation forcing during 1993-2014 in the SCS derived from GPCP (e—f)
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