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Tab.1 The altimeter data used for harmonic analysis
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Tab. 2 The absolute values of differences between the harmonic constants H derived from ascending and descending
passes at crossover points

AH (cm)

M2 S2 K1 o1 N2 K2 P1 Q1
1 121.90°E 26.90°N 1.10 0.01 0.73 1.54 0.34 1.38 0.25 0.80
2 124.73°E 26.90°N 0.14 0.36 0.87 0.47 0.81 0.34 0.17 0.59
3 127.56°E 26.90°N 0.56 0.78 0.49 0.27 0.90 0.50 0.08 0.82
4 123.31°E 29.74°N 0.79 0.09 1.34 0.91 0.31 1.15 1.44 0.16
5 126.15°E 29.74°N 0.04 0.14 1.22 2.34 1.06 0.19 0.03 1.71
6 128.98°E 29.74°N 1.15 0.76 0.98 0.34 0.69 0.42 0.27 0.27
7 121.90°E 32.38°N 5.12 8.04 1.13 1.87 2.89 2.20 3.43 1.68
8 124.73°E 32.38°N 1.52 0.42 1.03 0.23 0.49 0.72 0.87 1.13
9 127.56°E 32.38°N 0.33 0.55 0.05 0.51 0.75 0.77 0.92 1.66
10 120.48°E 34.84°N 1.27 1.62 1.14 0.55 0.84 1.81 1.74 1.05
11 123.31°E 34.84°N 0.61 0.65 0.67 0.03 0.26 0.47 0.68 0.76
12 124.73°E 37.12°N 3.00 0.00 1.27 0.71 0.12 1.09 0.19 0.22
13 120.48°E 39.23°N 4.26 0.60 2.74 1.06 0.06 1.87 4.08 2.01
14 123.31°E 39.23°N 4.03 0.84 1.38 1.42 1.42 1.84 2.06 0.15

2.35 2.25 1.22 1.10 1.04 1.23 1.69 1.11
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Tab. 3 The absolute values of differences between the harmonic constants g derived from ascending and descending
passes at crossover points

Ag (°)

M2 S2 K1 01 N2 K2 P1 Q1
1 121.90°E 26.90°N 0.2 0.2 0.3 2.9 2.5 3.6 27.7 3.2
2 124.73°E 26.90°N 0.6 0.0 0.8 1.4 2.7 7.7 4.7 5.6
3 127.56°E 26.90°N 0.2 2.1 5.8 1.3 3.3 14.4 21.3 6.2
4 123.31°E 29.74°N 0.2 0.4 0.5 3.6 1.6 4.6 17.8 21.8
5 126.15°E 29.74°N 0.5 1.2 1.1 1.8 5.0 9.1 5.3 1.9
6 128.98°E 29.74°N 04 4.3 2.6 5.4 3.6 6.5 15.8 21.7
7 121.90°E 32.38°N 2.6 4.9 12.9 0.9 2.3 2.7 12.6 73.1
8 124.73°E 32.38°N 0.0 0.4 6.3 1.6 0.4 1.6 12.3 14.4
9 127.56°E 32.38°N 1.6 1.9 1.1 3.5 3.5 1.6 0.7 10.2
10 120.48°E 34.84°N 0.2 0.6 6.4 1.3 3.2 5.0 22.0 16.0
11 123.31°E 34.84°N 0.2 1.0 0.3 4.9 4.7 7.0 4.4 37.1
12 124.73°E 37.12°N 0.5 1.2 0.1 1.8 2.6 1.7 2.4 21.9
13 120.48°E 39.23°N 0.5 7.2 0.2 3.8 17.3 25.4 5.6 35.7
14 123.31°E 39.23°N 1.2 4.5 1.5 1.5 0.4 20.5 1.0 62.4

0.9 0.9 4.6 2.9 5.49 10.6 13.9 31.6
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Tab. 4 The correlation coefficients of the harmonic constants derived from ascending and descending passes at
crossover points
M2 S2 K1 01 N2 K2 Pl Q1
H 0.9980 0.9694 0.9816 0.9636 0.9895 0.9694 0.7408 0.0479
g 1.0000 0.9965 0.9984 0.9991 0.9993 0.9965 0.9873 0.9348
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Tab.5 The harmonic constants comparison between those derived based on data of T/P and Jason-1 and tidal stations

H(cm) g

AH(cm) Ag(®)
1 M2 98.3 97.3 1.0 96.1 96.6 0.5
) 34.7 36.4 1.7 139.5 137.5 2.0
K1 22.3 22.4 0.1 342.0 341.8 0.2
o1 18.3 17.2 1.1 286.1 280.1 6.0
2 M2 112.7 111.8 0.9 279.0 291.1 12.1
) 52.4 52.8 0.4 324.4 335.0 10.6
K1 25.3 28.3 3.0 195.7 186.1 9.6
o1 16.5 15.7 0.8 151.1 151.2 0.1
3 M2 201.4 199.2 2.2 312.1 313.3 1.2
) 60.8 60.4 0.4 354.4 355.8 1.4
K1 30.8 28.2 2.6 250.7 256.5 5.2
o1 25 22.9 2.1 212.3 210.4 1.9
4 M2 56 57.3 1.3 180 173.8 6.2
S2 23 23.9 0.9 209 202 7
K1 22 21.6 0.4 202 192.8 9.2
o1 15 16.3 1.3 172 169.9 2.1
5 M2 56.6 57.5 0.9 170.3 170.3 0
S2 24.4 24.6 0.2 204.7 203.4 1.3
K1 20 20.1 0.1 194.3 192.1 2.1
o1 15.2 15.8 0.6 167.7 165.8 1.9
6 M2 57.3 55.7 1.6 175.5 177.2 0.3
S2 24 23.7 0.3 208 207.8 0.2
K1 20.6 20.1 0.5 203.7 198.3 5.4
01 15.8 16.6 0.8 175.3 171.5 3.8
7 M2 88.4 87.7 0.7 412 54.3 13.1
) 30.3 32 1.7 89.8 105.1 15.3
K1 20.3 19.5 0.8 281.7 290.7 9
o1 16.6 15.9 0.7 243 249 6
8 M2 64.7 66.5 1.8 303.4 309.2 5.8
) 24.8 24.8 0 326.1 338.3 12.2
K1 20.5 18.7 1.8 206.5 210.8 4.3
o1 14.5 14.9 1.1 177 177.8 0.8
9 M2 130.1 126.2 3.9 247.2 243.9 33
) 52.5 513 1.2 287.8 286.7 1.1
K1 28.8 26.5 2.3 204.8 205.1 0.3
0l 19.5 19.7 0.2 162.9 170.2 7.3
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Fig. 3 The harmonic constants comparison between those derived from the satellite altimeter and 9 tidal stations
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Tab. 6 The amphidromic points location of 4 tidal constituents(M2, S2, K1, O1)

M2 S2 K1 0Ol
1 123.26°E, 37.54°N 123.19°E, 37.62°N 122.86°E, 34.21°N 122.83°E, 33.73°N
2 121.44°E, 34.70°N 121.22°E, 34.73°N 120.57°E, 38.13°N 120.99°E, 38.14°N

T/P  Jason-1 19 a
, 8 (M2,
S2,N2,K2,K1, Ol1, P1, Q1)
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Extraction of tidal information in the East China Sea, the
Yellow Sea and the Bohai Sea based on T/P and Jason-1 al-
timeter data

ZHONG Chang-wei'" 2, YANG Jun-gang?

(1. China University of Petroleum(East China), Qingdao 266555, China; 2. The First Institute of Oceanography,
State Oceanic Administration, Qingdao 266061, China)
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Key words: T/P(TOPEX/POSEIDON); satellite altimetry; Jason-1; harmonic analysis; data unification; cotidal charts

Abstract: The harmonic analysis of M2, S2, N2, K2, K1, O1, P1 and Q1 tidal constituents in the East China Sea,
the Yellow Sea and the Bohai Sea was performed utilizing 19 years altimeter data of T/P(TOPEX/POSEIDON) and
Jason-1. A data unification method was proposed to solve the differences of T/P and Jason-1 data due to different
correction algorithms. After orbit transfer, the T/P and Jason-1 data enhanced the spatial distribution of tidal ob-
servation effectively. The intercomparison of harmonic constants derived from ascending and descending passes at
crossover points was performed to evaluate the tidal harmonic analysis method and the altimeter data. The com-
parison between altimetry-derived and ground-measured harmonic constants at offshore and island stations indi-
cated that the range of the amplitude RMS and phase lag of 4 principal constituents (M2, S2, K1, O1) were 1.0~
1.8 cm and 4.1°~7.8°, respectively. Compared to previous studies, the accuracy of harmonics was improved. Finally,
the cotidal charts of 4 principal constituents in the East China Sea, the Yellow Sea and the Bohai Sea were drawn by

combining the harmonics solutions from altimeter data.
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