Table S3. Current properties of climatological summer and multi-year average in the profiles from HYCOM
	[bookmark: _Hlk154246001]SCS
MAC
xe
	Location
	South of Xisha Uplift
	East of Xisha Uplift

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	600−1400 
(1000m deep on average)
	50
	~ 1.5−5
	east
	600−1500
	40
	~ 1.5−5
	north

	
	Multiyear
	700−1300
	40
	~ 0.5−1.5
	east
	700−1400
	30
	~ 0−1
	north

	SCS
MAC
xw
	Location
	Southwest of Xisha Uplift (Zhongjian Island)
	Upstream (I) (NW flank)
	Mid-upper stream
(II) (NW flank)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	400−
1000
	40
	> 5
	north
west
	500−
1000
	30
	~ 5−10
	north
east
	bifurcating into
SCSMACxw1 and SCSMACxw2

	
	Multiyear
	400−900
	40
	~ 1−3
	north
west
	800−
900
	20
	~ 1−2
	north
east
	

	SCS
MAC
xw1
	Location
	Upstream (I)
	Mid-upper stream (II) (NW flank)
	Midstream (III) (NW flank)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	500−
1000 
(700m deep on average)
	30
	~ 5−10
	north
east
	500−
1400
	30
	~ 1−4
	north
east
	500−
1500
	40
	~ 1−4
	north
east

	
	Multiyear
	800−900
	20
	~ 1−2
	north
east
	800−
900
	30
	~ 1−2
	north
east
	600−
1500
	30
	~ 1−3
	north
east

	SCS
MAC
Xw2
	Location
	Mid-upper stream (II) (SE flank)
	Midstream (III) (SE flank)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	500−1000
	30
	~ 1−3
	east
	500−1000
	40
	~ 0−2
	east

	
	Multiyear
	500−1200
	30
	~ 0−2
	east
	500−1000
	40
	~ 0−2
	east

	SCS
MAC
Xw3
	Location
	Upstream (I) (SE flank)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	700−1500 
(1100m deep 
on average)
	40
	~ 1−3
	southwest

	
	Multiyear
	900−1100
	20
	~ 0−2
	southwest

	SCS
MAC
y
	Location
	Mid-lower stream (IV) (NW flank) in the Yitong slope

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	800−1500
	30
	~ 5
	east

	
	Multiyear
	400−1200
	30
	~ 1−2
	east

	SC
	Location
	Upstream 
(I) (NW flank)
	Mid−upper stream 
(II) (NW flank)
	Midstream
(III) (NW flank)
	Mid-lower stream 
(IV) (NW flank)

	
	Current properties
	D
(m)
	W
(km)
	V
(cm/s)
	Fd
	D
(m)
	W
(km)
	V
(cm/s)
	Fd
	D
(m)
	W
(km)
	V
(cm/s)
	Fd
	D
(m)
	W
(km)
	V
(cm/s)
	Fd

	
	Summer
	100−200
	50
	~ 0.5
	southwest
	50−350
	40
	~ 5−10
	southwest
	0−500
	60
	~ 5−15
	southwest
	0−600
	90
	~ 5−20
	southwest

	
	Multiyear
	0−400
	100
	5−30
	southwest
	0−400
	100
	~ 5−30
	southwest
	0−500
	100
	~ 5−25
	southwest
	0−600
	120
	~ 5−30
	southwest

	SCS
DCC
	Location
	Northwest of Sub-Basin
	East of Xisha Uplift

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	1300−2500
	40
	~ 1−3.5
	south
	1300−2500
	80
	~ 1−2
	south

	
	Multiyear
	1300−2500
	60
	~ 0.5−1.5
	south
	1300−2500
	100
	~ 0.5−1
	south

	SCS
DCC
xw
	Location
	East of Xisha Uplift (converging with SCSMACxe)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	1000−2500
	40
	~ 1−1.5
	southwest
(subsequently 
turning north)

	
	Multiyear
	1000−2500
	30
	~ 0−1.5
	southwest
(subsequently 
turning north)

	SCS
DCC
xuw
	Location
	South of Zhaoshu Plateau in the Xisha
	East of Zhaoshu Plateau in the Xisha
(the main component is SCSMACxe)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	1000−1500
(1200m deep on average)
	30
	~ 1−2
	northwest
	800−1000
	30
	~ 1−2
	north

	
	Multiyear
	1000−1500
	30
	~ 0.5
	northwest
	800−1000
	30
	~ 0.5−1
	north

	SCS
DCC
xlw
	Location
	East of Zhaoshu Plateau in the Xisha
(the main component is SCSDCCxw)
	North of Zhaoshu Plateau in the Xisha
(the main component is SCSDCCxw)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	1000−2000
(1500m deep on average)
	30
	~ 1−5
	north
	1000−2000
	40
	~ 1−4
	west/
south
west

	
	Multiyear
	1000−2000
	30
	~ 0.5−3
	north
	1000−2000
	40
	~ 0−2
	west/
south
west

	SCS
DCC
xlw 
in the depression belt
	Location
	Mid-upper stream 
(II) (SE flank)
	Midstream 
(III) (SE flank)
	Mid-lower stream
(IV) (SE flank)

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	1000−
1500
	20
	~ 0−2
	west/
south
west
	1000−
2000
	50
	~ 1−3
	west/
south
west
	1000−
2000
	50
	~ 1−4
	west/
south
west

	
	Multiyear
	
	
	
	
	1000−
1500
	30
	~ 0−1
	west/
south
west
	1000−
2000
	40
	~ 1−2
	west/
south
west

	EC
	Location
	Yongxing Island

	
	Current properties
	D (m)
	W (km)
	V (cm/s)
	Fd

	
	Summer
	0−300
	120
	~ 5−25
	northeast

	
	Multiyear
	0−100
	100
	~ 5−10
	northeast

	Location: The profiler is located where the custom current flows through the central depression belt/Xisha Uplift. Current properties include D (Depth [m)), W (Width [km]), V (Velocity [cm/s]) and Fd (Flow direction of the named current). Summer: climatological summer (May−July of 1993−2012); Multi-year: multi-year average (1993−2012). 



