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Supplementary Information included in this file:
Supplementary Figures S1, S2, S3, S4 and Tables S1, S2, S3.

[bookmark: _Hlk159542863]Figure S1. (a) SLAs. The black dashed lines are 0.25 m contour. The magenta vectors represent observed wind. The black vectors are average wind (June 22 to July 07, 2022 obtained from CMEMS, https://data.marine.copernicus.eu/product/WIND_GLO_PHY_L4_NRT_012_004/services). The gray vectors represent average geostrophic current (June 22 to July 07, 2022 obtained from CMEMS, https://data.marine.copernicus.eu/product/GLOBAL_MULTIYEAR_PHY_001_030/services). (b) Depth-averaged (0–400 m) velocity of LADCP. The red vectors represent the eastward component, while the blue correspond to the westward component. In (a,b), the green and pink arrows are WCs and EC, respectively. (c,d) Depth-averaged (0–400 m) velocity MJJ and multi-year average from HYCOM, respectively. The blue dashed arrows are SC. The cyan arrow is anticyclonic circulation. 

[bookmark: _Hlk159542847]Figure S2. Depth-averaged velocity of multi-year average in the middle and deep layer. (a) The multi-year average velocity in the middle layer (400-1300 m); (a1) The local zoom in the black box in (S2a). The orange arrows are SCSMACxe. The red arrows include SCSMACxw. The blue dashed arrow represents SC. The cyan arrow represents local cyclonic circulation. (b) The multi-year average velocity in the deep layer (below 1300 m); (b1) The local zoom in the black box in (S2b). The purple arrows include SCSDCC, SCSDCCxuw, SCSDCCxlw. The green arrow represents local anticyclonic circulation.

[bookmark: _Hlk159556302][bookmark: _Hlk159542879]Figure S3. Vertical velocity of MJJ and multi-year average at different locations around the Xisha Uplift. For profiles of a, c and e, positive/red: flowing east, negative/blue: flowing west; For profiles of b and d, positive/red: flowing north, negative/blue: flowing south. The orange ovals are SCSMACxe. The purple ovals (solid curves) are SCSDCC. The purple ovals (dashed curves) are SCSDCCxw. The black ovals (dashed curves) are SCSDCCxuw. The black ovals (solid curves) are SCSDCCwlx. (a1–e1) The MJJ velocity from HYCOM located at the South of Xisha Uplift, the East of Xisha Uplift, the East of Xisha Uplift, the East of Zhaoshu Plateau, the center of Zhaoshu Plateau, respectively. (a2–e2) The multi-year average velocity from HYCOM located at the South of Xisha Uplift, the East of Xisha Uplift, the East of Xisha Uplift, the East of Zhaoshu Plateau, the center of Zhaoshu Plateau, respectively.

Figure S4. Slope of HYCOM and GEBCO_2023. (a) The isobath and slope derived from HYCOM GLBu0.08 (~ 10 km); (a1) The local zoom in the black box in (S4a). (b) The isobath and slope derived from GEBCO_2023 (~ 0.5 km); (b1) The local zoom in the black box in (S4b). The red oval curves represent regions where SCSMACxw2 and SCSMACy flow.

Table S1. Seabed morphology characteristics of central depression belt in profilers.

Table S2. Currents and water mass properties in the profiles of the central depression belt from observation.

Table S3. Current properties of climatological summer and multi-year average in the profiles from HYCOM.



