Table 1 Datasets used in this study
	Dataset
	Variables
	Resolution
	Period
	Reference

	EOT20
	Tidal amplitude, phase (17 constituents)
	0.125°
	-
	Hart-Davis et al. (2021)

	GLORYS12 (CMEMS)
	Daily surface u, v
	1/12°
	2020
	Lellouche et al. (2018)

	SMOC (CMEMS)
	Hourly total surface u, v
	1/12°
	Nov 2020–Oct 2021
	Lyard et al. (2021)

	ERA5
	10-m wind
	0.25°
	2020
	Hersbach et al. (2020)

	UHSLC (station 650)
	Hourly sea level, Hon Dau
	Station
	1995
	Caldwell et al. (2015)

	UHSLC (station 636)
	Hourly sea level, Beihai
	Station
	1997
	Caldwell et al. (2015)

	GEBCO 2026
	Bathymetry
	15 arcsec
	-
	GEBCO Bathymetric Compilation Group (2026)



Table 2 Validation statistics, EOT20 synthesis versus Hon Dau hourly sea level, 1995
	Metric
	Value
	Criterion
	Outcome

	RMSE (m)
	0.207
	< 0.15
	not met

	R²
	0.928
	> 0.90
	met

	NSE
	0.916
	> 0.90
	met

	Willmott skill
	0.980
	> 0.90
	met




Table 3 Harmonic constants at Hon Dau: UTide analysis of the 1995 observations versus EOT20 interpolated to the station. Amplitudes A in metres, Greenwich phase lags g in degrees; Δg = g(EOT20) − g(obs); vector difference D = |Z_obs − Z_EOT20| with Z = A e^(−ig).
	Const.
	A_obs (m)
	A_EOT20 (m)
	g_obs (°)
	g_EOT20 (°)
	Δg (°)
	D (m)

	K₁
	0.710
	0.688
	345.9
	342.5
	−3.4
	0.047

	O₁
	0.810
	0.771
	290.1
	288.3
	−1.8
	0.047

	P₁
	0.233
	0.221
	341.0
	338.2
	−2.8
	0.017

	Q₁
	0.161
	0.157
	260.3
	259.0
	−1.2
	0.005

	M₂
	0.064
	0.062
	198.3
	201.1
	+2.8
	0.004

	S₂
	0.047
	0.046
	253.6
	244.8
	−8.8
	0.007

	N₂
	0.007
	0.010
	240.1
	229.9
	−10.2
	0.003

	K₂
	0.019
	0.018
	221.8
	256.8
	+35.0
	0.011

	RSS
	-
	-
	-
	-
	-
	0.070




Table 4 Harmonic constants at Beihai (UHSLC station 636): UTide analysis of the 1997 observations versus EOT20 interpolated to the station. Columns as in Table 3. Observed Form Factor F = 3.2.
	Const.
	A_obs (m)
	A_EOT20 (m)
	g_obs (°)
	g_EOT20 (°)
	Δg (°)
	D (m)

	K₁
	0.950
	0.906
	335.4
	336.5
	+1.0
	0.046

	O₁
	1.034
	0.980
	280.5
	282.3
	+1.8
	0.063

	P₁
	0.290
	0.282
	330.2
	334.0
	+3.7
	0.021

	Q₁
	0.206
	0.197
	252.7
	254.0
	+1.4
	0.011

	M₂
	0.507
	0.439
	307.6
	307.7
	+0.1
	0.068

	S₂
	0.117
	0.092
	356.8
	358.2
	+1.4
	0.025

	N₂
	0.097
	0.085
	279.3
	279.8
	+0.4
	0.012

	K₂
	0.096
	0.068
	17.4
	14.5
	−2.9
	0.028

	RSS
	-
	-
	-
	-
	-
	0.113




Table 5 Domain statistics of mean surface power density, 2020
	Product
	Mean (W/m²)
	Max (W/m²)
	Cells ≥ 0.5 m/s

	GLORYS12 daily reanalysis
	2.86
	44.99
	-

	EOT20 progressive-wave scaling
	121.35
	1,884
	551




Table 6 Tidal constituent amplitude comparison at four representative locations. CMEMS tidal: semi-major axis extracted by UTide from hourly SMOC total surface currents (1 Nov 2020–31 Oct 2021). EOT20 scaling: Eq. (2) with EOT20 elevation amplitude and GEBCO 2026 depth. Ratio = scaling / CMEMS tidal
	Location
	Const.
	h (m)
	CMEMS tidal (m/s)
	EOT20 scaling (m/s)
	Ratio

	P1 - Qiongzhou Strait
	K₁
	13
	0.634
	0.399
	0.6

	
	O₁
	
	0.641
	0.471
	0.7

	
	M₂
	
	0.334
	0.106
	0.3

	P2 - Northern Gulf
	K₁
	35
	0.165
	0.388
	2.3

	
	O₁
	
	0.166
	0.432
	2.6

	
	M₂
	
	0.133
	0.072
	0.5

	P3 - Central Gulf
	K₁
	66
	0.281
	0.126
	0.4

	
	O₁
	
	0.289
	0.163
	0.6

	
	M₂
	
	0.062
	0.083
	1.3

	P4 - Southern Gulf
	K₁
	89
	0.268
	0.033
	0.1

	
	O₁
	
	0.291
	0.055
	0.2

	
	M₂
	
	0.069
	0.067
	1.0





Table 7 Effect of temporal averaging on mean surface power density at P1–P4, computed from the same hourly SMOC record before and after resampling to daily means
	Location
	P̄ hourly (W/m²)
	P̄ daily-mean (W/m²)
	Ratio

	P1 - Qiongzhou Strait
	483.3
	56.5
	8.6

	P2 - Northern Gulf
	17.9
	4.7
	3.8

	P3 - Central Gulf
	38.9
	4.4
	8.9

	P4 - Southern Gulf
	50.3
	11.2
	4.5

	Mean
	-
	-
	6.4
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