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Fig.1 Map of the satellite tracks and tidal stations
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Tab.1 Comparison of analysis at the crossovers between ascending and descending ground tracks

M, K1 Q1 Py N» O Sy K2 My My M Sa
(em) 0.99 1.47 1. 08 1.36 0. 83 1.04 0.99 0. 83 0.46 0. 66 0.6 0.88
(‘em) 1.81 2.84 2. 06 2.62 1.5 1.92 2.19 1.83 1.18 3.69 1.69 1.49
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Tab.2 Differences of M2 harmonic constants between computed and observed
CE) CN)  MH/am  Ag/() (E) °N)  AH/em  Ag/(%)
1 103. 33 10.33 -1 -6 31 120. 42 24.33 12 -4
2 107.25 21.00 2 4 32 121.25 22.42 -3 7
3 108. 33 19.08 1 1 33 121.25 23.08 - 10 5
4 108. 33 21.42 -4 2 34 121.33 38.50 - 17 3
5 108. 42 11.08 9 11 35 121.33 39.17 -6 12
6 109. 08 11.50 2 -3 36 121.42 36.42 0 12
7 109. 25 12. 42 0 -5 37 121.42 38.58 - 22 7
8 113. 58 04.25 1 0 38 121.50 18.50 -4 - 12
9 114.17 22.08 2 -2 39 121.50 28.25 1 -2
10 114.42 22.25 1 0 40 121.58 19.33 -6 3
11 115.08 22.42 -5 3 41 122.00 29.08 -1 -3
12 115.33 05.17 1 -9 42 122.08 16.17 -3 1
13 115.33 06. 08 - 1 43 122.33 39.17 - 17 5
14 115.42 22.50 0 0 44 123.00 39.25 - 24 -1
15 117.17 23.33 - 20 -7 45 124.08 24.17 2 - 10
16 117.42 09.00 -1 -1 46 124.17 13.58 1 -3
17 117.42 15.08 -6 - 13 47 124. 42 39.33 -6 0
18 118 24.25 - 13 1 48 125.08 39.25 23 -3
19 119 25.08 25 0 49 125.42 11.00 - 10 21
20 119.25 23.17 8 -6 50 126. 08 36.42 - 17 -7
21 119.25 39.42 18 -3 51 126. 17 33.58 - 16 16
22 119.33 23.33 2 -4 52 127.50 26.08 -5 4
23 119.33 25.17 6 53 128.17 34.42 -6 5
24 119.5 16.25 0 13 54 128.50 32.42 -9 5
25 120. 08 12.00 11 2 55 129. 17 28.08 -1 -6
26 120. 17 14. 50 -2 13 56 129.25 33.08 -3 - 15
27 120. 17 16.33 0 7 57 129.25 34.42 12 7
28 120. 25 13.25 -4 2 58 130. 08 32.00 -6 1
29 120. 33 24.17 0 1 59 130. 58 30.25 0 7
30 120. 42 21.58 -6 13 60 134.42 07.42 -4 -2
6.7 5.5

12.6
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ASSIMILATION OF THE M, TIDES IN CHINA
SEAS WITH TOPEX/ POSEIDON DATA

QIU Zhong Feng, HE Y+ Jun'
(Institute  Oceanology, Chinese Academy ¢ Sciences, Qinglao, 26d)71;
Graduate School ¢ the Chinese Academy of Sciences, Bejing, 100039)
“( Institute of Oceanology, Chinese Academy  Scierces, (lingdao, 266071)

Abstract China seas include all the marine territories of China. In these regions, tides are the main contributors to
ocean dynamics. Conditions such as complex wastlines and bathymetry, large dynamic difference, small tide spatial
scale, and shallow water constituents, have driven many scientists to investigate tides. Grea amounts of works have
been done on tides in the seas, and significant progress has been made. However, previous imvestigations were mainly
focus on some aspeds irstead of the whole area. In this paper, we treated the China seas as awhole on which the cal-
culdion was done.

Open boundary conditions are critical for local tidal modeling and usually acquired in two ways: near the open
boundary (including in situ data and satellite data) and from global tidal model. In the simulations for the China seas
tides, the first way was commonly used. However, for the locations with sparse observaion, interpolation or other
methods would be used to get tidal values in the open boundary poirts, and mar-made bias that would bring about sig-
nificant calculation error, is unavoidable. Therefore, we diose the track points of TOPEX/ POSEIDON as the open
boundary points, and se directly the M2 tidal values in the track ponts as the open boundary values, to eliminate the
artificial errors.

Although the precision of investigating global tides with TOPEX/ POSEIDON data is nsiderably high, it is still
not good enough in nea-shore, especially shallow water. To enhance the precision, various assimilation methods can be
used. In our case, a method similar to nudging, was used.

In this paper, M2 tidal harmonic constants in the China seas were extracted fran about 16-year TOPEX/ POSER
DON altimetry daa along the track points, and were assimilated into a twe- dimension nom-linear tidal model with the
nudging method. The governing equations of the numerical model were the classic barotropic nonlinear shallow water
ones. The TOPEX/ POSEIDON daa were put into the model with the factor B, the assimilation wefficient whose value
is crucial to the results. B is related linearly to the constraint on the tendency of the observed. The calculation would
overflow if B is too large. We found tha B ranges between 0—1 through experiments. In overall, the deeper areas, the
greater B values. Specifically, the value was set to O if the area shallower than 20m; 20—50m a 0. 1; 50 —100m at
0.12; 100 —150m at 0.2; 150 —200m at 0. 3; 200—1000m at 0.3 —0. 7, 1000—1500m at 0.3 —0. 7, and> 1500m,
the value was set to 1.

The bias between calculdions and observaions for 60 gauge staions are as follow: the average absolute difference
of amplitudes is 6. 7em; the average difference of phase-lags is 5.5; and the RMS value is 12. 6an. To highlight the
effects of the assimilation, we compared the results between assimilaion and non-assimilation. The biases of non- ass+
milaion are 12am, 18. 7 and 28. 1cm respedively. The effects of assimilation were obvious. Then the Mx ce-tidal
chats were obtained according to the results. The results show that it is practicable to assimilae the M2 constituents in
China seas with TOPEX/ POSEIDON data. Furthemore, the precision would be probably improved upon the condition
of optimizing the bottom friction coefficient simultaneously.

Key words Altimetry, Open boundary conditions, M2 constituent , Assimilaion



