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Tab. 1 Tidal periods and TP alias periods

(h) (d)
Ky 23.934470 1732
0, 25.819342 45.7
P 24.065890 88.9
Q 26.868357 69.3
M, 12.420601 62.1
S, 12.000000 58.7
N, 12.658348 49.5
K, 11.967235 86.6

*2 EFESFEERISYERE
Tab. 2 TP alias synodic periods of each pair of constituents
(a)
Ki 00 Pb Q M S Ny K

K1 0 017 050 032 027 024 019 047
O, 0 026 037 047 056 163 0.27
Py 0 086 056 047 031 09.18
Q1 0 163 1.05 047 0.95
M, 0 297 0.67 0.60
S, 0 086 050
N, 0 032
K, 0

25°

N

20°

15°

105° 110° s 1200 125°E
Fig. 1 Map of the South China Sea and T/P ground track
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Tab. 3 Difference between harmonics derived from ascending and descending passes at crossover points: diurnal tides

L (cm) 4(cm)

Ky 0, P Q1 Ky 0 P Q1
X1 45.84 34.80 13.34 6.21 0.87 0.64 2.32 2.37
X2 37.37 32.24 11.09 6.43 1.54 1.64 1.32 0.75
X3 35.88 32.68 11.05 5.51 0.68 151 0.33 1.29
X4 39.09 32.03 10.93 6.00 0.71 0.89 2.33 1.44
X5 33.53 30.54 10.71 5.21 2.63 1.93 3.09 0.32
X6 32.08 30.21 9.47 6.25 3.61 2.03 2.03 1.67
X7 34.09 29.71 10.45 6.36 1.71 0.89 1.12 1.18
X8 33.55 30.47 9.80 551 0.50 0.50 2.55 1.28
X9 32.40 29.09 9.58 5.31 5.39 1.93 1.81 1.00
X10 31.10 26.63 9.40 5.86 1.81 1.02 1.55 1.87
X11 30.22 28.02 9.28 5.31 0.63 0.98 1.84 0.54
X12 24.33 20.51 7.00 3.85 1.35 1.88 0.93 0.58
X13 33.15 27.44 10.00 5.49 1.56 0.65 1.36 151
X14 30.50 25.19 8.50 5.88 1.53 1.42 2.09 1.78
X15 26.87 27.20 7.92 4.40 2.26 0.47 1.79 2.15
X16 79.72 92.54 23.17 19.20 1.59 1.21 1.84 1.98
X17 34.00 29.16 9.95 5.84 3.31 1.85 0.77 0.68
X18 27.26 26.38 7.44 4.09 4.66 2.22 1.89 141
X19 17.28 20.60 5.37 4.08 4.33 1.06 1.87 3.27
Aoyss 36.69 35.11 10.82 6.92 2.57 1.41 1.84 1.59
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Tab. 4 Difference between harmonics derived from ascending and descending passes at crossover points: semidiurnal tides

L (cm) A(cm)
M, S, N, K, M, S, N, K,
X1 16.34 5.19 4.04 2.14 0.52 0.89 0.75 0.52
X2 15.34 7.00 3.69 2.44 1.21 1.10 1.37 1.10
X3 16.82 7.77 2.76 1.92 0.91 1.27 1.69 0.46
X4 17.03 7.48 3.93 3.01 1.10 1.13 1.30 2.94
X5 17.48 6.96 3.02 1.97 0.56 1.07 0.85 1.58
X6 18.48 7.54 3.62 2.07 1.20 1.37 1.14 0.98
X7 18.92 7.76 3.17 1.93 1.14 0.48 0.47 2.49
X8 16.99 6.88 2.62 4.80 1.31 1.62 0.90 0.53
X9 15.59 5.95 2.89 1.93 2.78 1.37 0.49 0.67
X10 15.89 5.73 3.28 1.69 2.25 1.20 2.35 0.34
X11 16.82 5.93 2.99 1.64 0.46 1.26 0.55 1.01
X12 18.09 6.50 4.32 3.18 1.85 1.01 1.94 0.37
X13 16.34 6.73 2.80 3.19 0.46 1.20 1.21 1.57
X14 13.96 4.73 2.73 1.83 1.51 0.72 0.41 0.57
X15 12.23 3.43 3.75 3.01 1.42 0.82 0.75 2.09
X16 14.14 3.39 3.27 2.60 1.43 1.43 1.03 1.00
X17 29.78 11.98 5.85 4.46 1.06 0.62 1.11 1.49
X18 13.82 6.11 3.38 3.44 1.33 0.61 0.31 2.65
X19 16.36 5.87 2.89 3.29 3.14 1.70 1.54 1.97
Ayss 17.22 6.71 3.50 2.80 1.53 1.15 1.19 151
19 AH,Ag TPXO7.2 Jiv
; Ki O ;
36.6cm 35.1cm, M, S, 3 cm,
17.2cm 6.7 cm, 7.78°, Jy v
Hy +Hg TPX07.2
—r T >40
v, , TPX07.2
. Hy, Ho —Hy, Ky O1 M, 8 Ji v ;
2
(18] My, S;, Ky O ’ 8
a e , TPXO07.2
1.53, 1.15, 257 1.41 cm, )
Jr vV
32 5 TPXOT2# &R 33 HEHAE K MR A
TPXO7.2 Egbert , jv
T/P ,
, Laplace Ky, M, 8 (
) 8 9 1) 6 Jyv
[19-20] TPXO7.2
Jiv ( ) 6 Jiv
, 5 , » Ki
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#5 TPXO724R5 ), v EEHEERMILE
Tab.5 Comparison between the results of TPX0O7.2 and j, v model

14

AH(cm) 4g(°)
K1 O M, S K1 o M, S,
X1 4.02 3.50 0.55 0.39 2.49 5.46 4.54 0.01
X2 0.82 0.46 1.07 0.67 4.42 6.44 6.17 0.08
X3 0.81 1.49 1.37 0.15 0.71 4.41 5.64 4.89
X4 0.61 0.16 1.24 0.16 2.69 3.37 3.63 3.79
X5 1.43 0.79 0.10 0.29 2.33 0.06 3.88 14.51
X6 1.24 1.77 0.60 0.19 2.07 4.16 5.46 6.85
X7 1.60 2.25 1.24 0.14 1.90 2.52 4.69 0.12
X8 0.23 2.24 0.30 0.00 4.97 0.00 2.07 9.77
X9 0.35 1.86 1.53 0.48 6.32 1.79 1.54 9.08
X10 1.37 1.11 1.23 0.30 4.04 1.10 6.08 6.02
X11 1.18 3.19 0.87 0.14 3.44 0.17 6.51 3.59
X12 1.72 0.39 1.37 0.57 4.41 1.94 4.62 6.87
X13 1.61 0.79 1.41 0.74 3.58 0.78 0.62 4.16
X14 2.38 0.66 1.07 0.06 1.28 3.17 5.44 14.38
X15 1.78 4.70 0.16 0.21 8.15 3.12 2.56 4.24
X16 12.76 16.25 6.73 0.03 2.43 0.21 69.14 33.66
X17 0.61 1.24 0.12 1.08 3.38 1.67 0.48 0.04
X18 1.35 3.44 0.40 1.47 5.94 0.69 4.04 14.95
X19 0.50 2.80 4.27 0.01 15.37 9.46 4.07 10.85
1.92 2.58 1.35 0.37 4.21 2.66 7.43 7.78
i : 12.64°N,110.21° E i : 15.00°N,115.67°E
—*— TPXO —*— TPXO
-- <ty -- jY --r--- v
E \ §
E 20 g
= =
10 - \\
0 \ . \ , . ==
K, 0, Q M S N, K
350 350
300 | fif: 12.64°N,11021°E 300 | fi#: 15.00°N,115.67°E
—%— TPXO —— TPXO
€ &

TPX07.2 jv

Fig. 2 Comparison between the results of TPX07.2 and j, v model at two random points

/2012 / 36 [/ 5



HRRE REORTS

x6 jvREGHERSGFERHMINER LR

Tab. 6 Comparison between j, v model results and ground-measured harmonics at the tidal stations

Hy, Hy, &, 8w, Hy, Hy, 8k, 8w, Hy, Hy, 8k, 8w,
(cm)  (cm) ) @) (cm) (cm) ) ) (cm) (cm) ) )
16 15 174 4 17 15 161 4 1 0 13 0
30 24 197 71 32 23 197 70 2 1 0 1
33 28 177 23 38 28 179 19 5 0 2 4
36 38 176 33 39 37 184 32 3 1 8 1
54 18 311 190 53 18 316 183 1 0 5 7
20 17 183 98 22 19 205 104 2 2 22 6
64 79 212 210 62 71 219 210 2 8 7 0
21 18 350 170 26 22 350 159 5 4 11
2.6 cm, 7.1°, 90 cm
4.71 cm; M, M, 20 cm ,
2.0 cm, 3.7°, .S, )
3.76 cm , 10 cm, ,
. 30cm
’ [21]
5cm, Jyv ;
34 Ky, O, Mo #u S, 89l #1 Ky :
. M,
v '
, T/IP ' '
8 , ,
Ky Oy M, S (3 ’ |
3 ’ ’ ) ) ;
800 km/h, 4 % 1‘t\.
4000 m
: , T/ P
Ky 30cm Ky ,
, 80 cm, 10 a )
K, 70 cm Oy Jyv
Ky , 8
30 cm , (O] 8 3 cm;
90 cm, 0, 40 cm TPXO7.2 Ky, 01, M,
. ) S 3 cm,
, , 8% 8
15 cm, M, , 5cm
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Fig. 3 Cotidal chart for four principal constituents
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Abstract: Harmonic analysis of 10 years (1992~2002) of TOPEX/Poseidon (T/P) along-track altimetry is per-
formed to derive the semidiurnal (M, S,, N, and K;), diurnal (Ky, O, P; and Q;) tides in the South China Sea. The
T/P solutions are evaluated through intercomparison for 19 crossover points, comparison with the results of
TPXO07.2 and the ground truth, showing that the vector root mean square errors at crossover points of M,, S,, K;
and Oy are 1.53, 1.15, 2.57 and 1.41cm, respectively and the absolute mean error with TPXQO7.2 is less than 3 cm in
amplitudes and 7° in phase lags for principal constituents (M,, S,, K; and O;), and the RMS errors from comparing
with the ground truth are less than 5 cm. All above show that the accuracy of j, v model harmonic analysis of T/P

altimeter data in the South China Sea is reliable.
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