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Tab. 1 Tidal periods and aliasing periods of four major
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Tab. 3 Amplitude difference and vector difference between the T/P solutions and the observations of tidal stations for
the M, S,, K;, and O, constituents

05 Sl o7 AR A E/ s AH/em Alem
(°E/°N) (°E/°N) /km M, S, Ky O, M, S, K, O,
114.03/22.10 114.03/22.08 2.70 2.40 0.04 0.66 0.14 2.52 3.77 4.16 3.20
114.03/22.10 114.05/22.13 3.29 1.28 2.03 0.18 0.89 2.66 4.38 1.01 4.43
101.00/2.88 100.97/2.90 4.17 7.72 0.56 0.65 034  11.78 1.67 0.68 0.88
110.68/20.17 110.73/20.21 6.77 1.75 6.82 6.79 1.08 5.40 870 1232  11.96
101.00/2.88 100.95/2.85 7.04 8.47 1.20 0.92 0.18  10.21 231 2.24 0.47
101.00/2.88 100.98/2.95 7.41 7.50 1.02 1.41 035  12.17 2.65 2.34 0.52
108.95/10.50 108.91/10.45 7.61 0.09 2.20 1.15  12.41 1.77 2.59 770 12.41
114.03/22.10 114.01/22.03 8.56 2.74 0.86 0.94 1.74 3.27 1.08 2.67 2.44
108.70/11.17 108.67/11.09 9.02 1.39 0.73 0.77 0.24 2.86 1.85 7.91 0.41
108.95/10.50 108.87/10.54 9.93 3.96 3.17 039  10.40 491 3.22 991  10.41
108.85/3.05 108.76/3.07 10.36 6.69 0.12 2.02 1.24 8.10 3.83 2.26 2.96
113.98/4.58 113.89/4.57 10.38 0.07 1.91 0.41 0.69 2.47 4.61 0.77 2.57
110.68/20.17 110.71/20.26 10.43 1.02 8.34 6.80 0.80 558 1043  10.85  10.39
113.98/4.58 113.91/4.52 10.90 1.88 1.84 0.27 278 2.63 2.76 1.01 3.54
110.60/20.95 110.71/20.94 11.02 8.96 2.59 0.98 6.12  11.44 5.96 6.96 6.95
121.28/18.87 121.19/18.92 11.07 3.11 0.16 435 233 4.10 0.17 481 2.53
111.62/16.55 111.71/16.50 11.15 0.87 2.75 1.06 0.50 2.69 474 3.61 1.78
121.10/18.62 121.11/18.72 11.50 2.71 3.79 0.96 2.55 4.89 4.04 2.15 2.90
99.82/11.80 99.91/11.75 11.62 0.31 0.26 2.08 0.76 0.91 2.00 237 1.44
111.62/16.55 111.73/16.55 11.67 2.26 3.25 1.05 1.53 2.35 3.58 4.24 2.40
121.28/18.87 121.17/18.87 11.69 2.33 1.47 4.16 0.55 2.96 1.51 435 1.76
108.95/10.50 108.93/10.40 11.92 0.64 2.14 0.85  13.07 2.09 2.68 743 13.07
101.00/2.88 100.93/2.80 12.30 9.14 0.79 0.99 135  10.60 2.17 2.34 1.35
103.00/11.42 102.89/11.38 12.67 2.19 0.68 3.53 4.41 4.58 1.03 3.54 8.03
120.30/16.62 120.22/16.53 12.71 1.60 0.71 1.36 1.04 2.09 1.30 1.37 1.21
101.00/2.88 101.00/3.00 12.73 7.72 1.53 0.21 0.48  13.88 3.38 3.29 0.57
113.98/4.58 113.87/4.62 12.90 1.83 0.70 212 11.67 3.46 1.72 227  11.67
114.00/22.23 114.05/22.13 13.00 1.48 1.53 0.42 0.29 2.76 5.39 0.56 3.81
121.28/18.87 121.21/18.97 13.34 6.33 3.06 3.54 0.57 6.44 3.67 5.31 2.49
120.15/23.00 120.06/22.91 13.76 1.64 0.80 0.71 1.10 1.90 3.19 7.60 2.34
108.70/11.17 108.69/11.04 13.87 1.80 2.17 0.65 0.40 2.91 2.19  10.10 0.65
103.00/11.42 102.87/11.43 13.91 0.47 0.23 3.28 5.10 4.28 0.52 3.32 8.51
110.60/20.95 110.73/20.99 14.04 7.99 3.62 0.39 7.06  11.55 8.21 5.17 7.54
103.00/11.42 102.91/11.33 14.06 2.89 1.30 471 5.33 3.96 3.27 4.84 8.41
108.85/3.05 108.74/3.12 14.31 751 0.02 1.39 221 7.78 2.30 1.77 271
114.03/22.10 113.99/21.98 14.45 1.27 2.03 0.03 0.79 2.59 2.12 2.63 2.06
109.53/18.22 109.51/18.09 14.56 027  10.10 0.92 1.56 5.03  11.06 4.83 4.91
111.62/16.55 111.75/16.60 14.76 0.10 2.23 1.01 0.91 0.54 3.13 3.60 0.95
121.28/18.87 121.15/18.82 14.84 1.79 1.07 4.08 0.93 3.68 1.09 4.17 221
108.95/10.50 108.85/10.59 14.95 2.34 2.68 1.92 1261 3.76 2.88 837  12.61
¥ A 3.16 2.06 1.75 2.96 4.99 3.43 4.42 4.54
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Tab. 4 Differences of the amplitude and phase lag between the T/P solutions and the observations of tidal stations for

M,, S,, Ky, and O, constituents

25 5L Spe Y AH /cm Ag /°
M, S, K, 0, M, S, K, 0,
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B 2.00 — 2.60 — 3.70 — 7.10 —
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Fig. 2 Cotidal charts obtained from the interpolation method in the South China Sea
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Tab. 5 Comparison between the interpolated harmonic
constants and those in the TPXO07.2 model

BBzl AH /em Ag /° A /em
M, 3.06 7.37 4.69
S, 1.63 9.55 2.46
K, 1.94 4.80 3.13
O, 1.43 6.06 2.42
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2 45 [ SV OV P I A8 o 3 VA X R T TV/P R
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Ak ] R AR, 5 53 A S0 Ak Y 32 B4 T s
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Note: R: average relative error of the interpolation results relative to that of tidal stations; N: the number of matching pairs
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Abstract: With the continuous enrichment of satellite altimeter data, it becoms possible to obtain cotidal charts by
interpolating or fitting the tidal harmonic constants derived from the satellite altimeter data. The satellite altimeter
data, derived from T/P, Jason-land Jason-2, are analyzed to obtain the harmonic constants of the four major tidal
constituents, including M,, S,, K; and O, constituents, at satellite tracking points, which will be interpolated by
using the biharmonic spline interpolation method to obtain the corresponding cotidal charts in the South China Sea
(SCS). Firstly, the harmonic constants of four major tidal constituents (M,, S,, K; and O; constituents) at satellite
tracking points in SCS are obtained by using the harmonic analysis based on the sea surface height in the satellite
altimeter data. Comparison of 40 matching pairs between satellite tracking points and tidal stations shows that the
maximum value of averaged vectorial difference is 4.99 cm, indicating that the harmonic constants from altimeter
data are relatively accurate. Then, cotidal charts of the four major tidal constituents in SCS are obtained by spatially
interpolating the harmonic constants with the biharmonic spline interpolation method. The averaged vectorial
difference between the interpolation results and the results in the TPXO7.2 model are 4.69, 2.46, 3.13 and 2.42 cm
for the M,, S,, K; and O, constituents, respectively, and those between the interpolation results and the observed
results at tidal stations data are 22.59, 10.26, 10.24 and 8.51 cm. Furthermore, the positions of the amphidromic
points for the four major tidal constituents in the interpolated results are close to those in previous studies. The
aforementioned experimental results show that the cotidal charts can be obtained by interpolating the tidal harmonic

constants, derived from satellite altimeter data, with the biharmonic spline interpolation method.
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