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Figure S1. (a) Spatial locations of 46 CPIES from cDrake experiment. Black triangles: C line; white triangles: Local Dynamics Array (including A, B, D, E, F and G arrays); magenta triangles: H array. (b) GRACE grid point positions. Red dots: spherical harmonics products from CSR, JPL and GFZ; green dots: JPL mascon product; black dots: CSR mascon product. (c) Bottom pressure records from 46 CPIES, black shaded areas indicate missing values.
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Figure S2. (a)-(e) Pointwise correlations between the CPIES records and GRACE products. Results non-significant at the 95% confidence level are dotted with black edges. Grey contours denote the mean absolute dynamic topography. Contour intervals are 5 cm. (f) The distribution of bottom EKE from CPIES bottom currents.
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[bookmark: _GoBack]Figure S3. (a) Time series of the detrended ACC transport anomalies (red line) from CSR-MAS OBP products and surface zonal-mean wind (grey line) from ERA5 data, smoothed with a five-months moving average filter. (b) Same as (a) but using PCOM output. (c) Time series of the ACC transport anomalies calculated by using monthly CSR-MAS OBP product (red line) and PCOM output (grey line). (d) Time series of the surface zonal-mean wind from ERA5 and NCEP reanalysis data.

Table S1. The 46 CPIES records used in our study with site designators, locations and Time period.
	Site
	Lon
	Lat
	Time period
	Site
	Lon
	Lat
	Time period

	A1
	294.92
	-57.00
	2007.11-2011.11
	C18
	296.70
	-57.70
	2007.11-2011.12

	A2
	295.08
	-57.32
	2007.11-2011.11
	C19
	296.09
	-56.69
	2007.12-2011.11

	A3
	295.50
	-57.61
	2007.11-2011.11
	C20
	295.77
	-56.14
	2007.12-2011.11

	B1
	295.54
	-56.91
	2007.11-2011.11
	C21
	295.80
	-56.21
	2008.12-2011.11

	B2
	295.72
	-57.23
	2007.11-2011.11
	C22
	295.69
	-55.90
	2009.12-2011.11

	B3
	296.17
	-57.51
	2007.11-2011.11
	C23
	298.94
	-61.02
	2010.11-2011.11

	C1
	295.41
	-54.97
	2007.11-2008.12
2010.11-2011.01
	D1
	296.81
	-56.72
	2007.11-2011.11

	C2
	295.48
	-55.24
	2007.11-2008.11
2009.12-2011.11
	D2
	297.00
	-57.04
	2007.11-2008.11
2009.12-2011.10

	C3
	295.60
	-55.60
	2007.11-2011.11
	D3
	297.18
	-57.35
	2007.11-2011.11

	C4
	295.70
	-55.92
	2007.11-2011.11
	E1
	297.45
	-56.63
	2007.11-2011.11

	C5
	295.83
	-56.34
	2007.11-2008.07
	E2
	297.57
	-56.96
	2007.11-2011.11

	C6
	296.18
	-56.85
	2007.11-2011.11
	E3
	297.83
	-57.26
	2007.11-2011.11

	C7
	296.36
	-57.14
	2007.11-2011.11
	F1
	298.08
	-56.54
	2007.11-2011.11

	C8
	296.53
	-57.44
	2007.12-2011.11
	F2
	298.28
	-56.86
	2007.11-2011.11

	C9
	296.86
	-57.95
	2007.11-2011.11
	F3
	298.48
	-57.17
	2007.11-2011.11

	C10
	297.25
	-58.50
	2007.11-2011.11
	G1
	298.72
	-56.45
	2007.11-2011.11

	C11
	297.56
	-58.99
	2007.12-2011.11
	G2
	298.92
	-56.76
	2007.11-2011.11

	C12
	297.94
	-59.60
	2007.11-2009.11
	G3
	299.12
	-57.08
	2007.11-2011.11

	C13
	298.24
	-60.09
	2007.11-2011.11
	H1
	296.89
	-58.44
	2010.11-2011.11

	C14
	298.63
	-60.60
	2007.11-2011.11
	H2
	296.95
	-58.38
	2010.11-2011.11

	C15
	298.95
	-61.11
	2007.11-2011.10
	H3
	296.96
	-58.36
	2010.11-2011.11

	C16
	299.45
	-61.72
	2007.11-2011.11
	H4
	296.69
	-58.28
	2010.11-2011.11

	C17
	299.63
	-61.96
	2007.12-2011.11
	H5
	296.59
	-58.37
	2010.11-2011.11
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