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[bookmark: OLE_LINK30]Figure S1. (a) Monthly time series of zonal current (unit: m/s) averaged within the Luzon Strait (along the 120.5°E) from 2012 to 2015 based on near-surface (over the top 30 m) currents estimated by Ocean Surface Current Analysis Real-time (OSCAR) dataset (black line) and HYCOM output (red line) vertically averaged from 0 to 30 m. Vertical zonal current from three HYCOM output at (b) 50 m, (c) 75 m, (d) 100 m and (e) 150 m, respectively.
















[image: ]
Figure S2. a) Location map showing the position of the mooring ADCP in the Luzon Strait began in September 2015. Vertical zonal current from the ADCP measurements (green squares) and HYCOM output (red line) at (b) 50m, (c) 100m and (d) 150m, respectively.


























[image: ]
Figure S3 Time series of basin-average monthly mean surface salinity from Argo floats from 2012 to September 2017 during different seasons (spring (MAM): red; summer (JJA): green; autumn (SON): blue; winter (DJF): black). Calculations are made if more than ten Argo samples in each month.
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Figure S4. Time series of yearly PDO index (magenta and cyan bars) and mixed layer salinity anomaly (blue) in the SCS.
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Figure S5. Latitude-time diagrams of the a) 109-121°E averaged net freshwater flux in the SCS; b) 109-122°E averaged surface zonal current within the Luzon Strait from 2012 to June 2017.
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Figure S6 (a) The difference of freshwater flux (evaporation minus precipitation, shading, mm/d) and HYCOM near-surface circulation (black vectors: westerly currents, m/s) between 2016 and 2012. (b) Linear trend of freshwater flux (shading, unit: mm/d/yr) and HYCOM near-surface circulation from 2012 to 2016 (black vectors: unit: m/s/yr).
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Figure S7. Monthly mean Mekong River discharge (km3/d) provided by the monthly GRDC Mekong River records to 1993 (thick gray curve), and calculated Mekong River discharges by integrating precipitation over the river basin from CPC (black curve), and TRMM (blue curve) data. (b) Mekong River (dashed curves) and Pearl River (dot-dashed curves) runoff and their sum (solid curves) by integrating precipitation over the river basin from CPC (black), and TRMM (blue) data; and (c) the salinity changes induced by river runoff in the SCS.
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Figure S8. Yearly mean net freshwater (E-P, mm/day) flux in (a) 2015 and (b) 2016. (c) Monthly mean net freshwater flux and Argo floats in October 2016. 
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