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Tab.1 Elliptical parameters of tidal currents at different layers in autumn (F) and winter (W)
W(cm/s) (cm/s) 0C°) )
(/b (m)
F w F w F w F w
50 15.1 18.3 -9.3 -13.4 122.0 127.0 314.7 283.9
100 2.7 9.3 -0.6 -5.8 109.4 149.3 41.2 2751
Ky 0.04178
200 7.9 7.8 -5.8 -1.2 95.2 108.9 204.5 130.1
300 4.6 21.1 -2.2 -9.1 114.5 108.2 137.3 112.3
50 13.4 8.3 -9.6 —4.5 87.6 89.6 207.8 79.0
100 8.5 6.3 -3.6 2.7 68.3 72.7 237.3 102.8
O, 0.03873
200 13.6 5.5 -5.4 -0.5 133.7 136.4 354.1 224.7
300 4.6 9.1 -1.0 -2.1 160.0 126.8 32.5 228.1
50 3.0 5.0 -0.2 -1.2 172.7 157.0 122.4 287.7
100 6.7 4.4 -3.4 -0.6 172.0 170.9 144.1 307.4
M, 0.08051
200 3.7 2.2 0.0 0.9 122.1 107.9 123.0 206.7
300 3.2 3.8 -1.1 0.4 104.4 129.7 100.7 226.8
50 3.0 0.7 -2.3 0.2 138.0 111.2 157.0 90.7
100 2.1 1.2 0.7 0.2 101.4 149.6 91.1 143.7
S, 0.08333
200 1.8 1.1 0.4 0.5 66.3 8.3 70.2 26.0
300 0.8 1.2 -0.1 -0.5 112.7 12.3 136.1 8.2

(») : ; W oo 0 g
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R2 1987 F 8 A—1988 F 1 RiGREHANRER LB
Tab.2 Energy ratios of observed current components from August 1987 to January 1988

/) (m) igi %) EEZ; %) EE(@“)) %) %(%) igg %) EEE(AV;) %)
50 19.27 42.66 38.07 13.11 63.03 23.86
100 47.47 8.47 44.05 10.11 10.19 79.70
8/1987 200 63.81 20.43 15.76 0.42 71.55 28.03
300 41.46 18.83 39.71 1.23 51.58 47.19
43.00 22.60 34.40 6.22 49.09 44.69
50 4.99 47.99 47.02 0.11 5491 44.98
100 2.94 22.17 74.89 0.12 26.99 72.89
9/1987 200 3347 26.15 40.38 0.05 60.48 39.48
300 14.69 34.90 50.42 2.03 50.36 47.61
14.02 32.80 53.18 0.58 48.18 51.24
50 33.77 24.09 42.14 2.11 45.79 52.10
100 29.05 21.27 49.68 10.00 28.10 61.89
10/1987 200 28.35 11.90 59.75 0.15 36.49 63.36
300 7.69 10.96 81.35 0.76 12.07 87.16
24.72 17.06 58.23 3.26 30.61 66.13
50 33.76 13.13 53.12 0.01 28.45 71.54
100 27.93 7.30 64.77 1.17 13.04 85.79
11/1987 200 25.29 7.29 67.42 0.03 29.89 70.07
300 27.19 26.85 45.96 1.31 68.06 30.63
28.54 13.64 57.82 0.63 34.86 64.51
50 59.03 18.21 22.76 0.09 67.41 32.49
100 57.13 13.75 29.11 2.47 35.37 62.16
12/1987 200 42.31 5.49 52.20 0.15 39.93 59.92
300 8.23 36.89 54.88 1.29 67.34 31.37
41.68 18.59 39.74 1.00 52.51 46.49
50 26.85 44.84 28.31 0.21 67.86 31.93
100 40.67 19.10 40.24 0.93 24.32 74.76
1/1988 200 61.10 9.73 29.17 2.48 45.44 52.08
300 18.88 46.03 35.09 0.97 79.46 19.56
36.87 29.92 33.20 1.15 54.27 44.58
31.47 22.44 46.09 2.14 44.92 52.94
;
: :
; : K, 300m

50% , , K,
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TIDAL AND SUBTIDAL CURRENT CHARACTERISTICS OVER THE SHELF
BREAK IN THE NORTHERN SOUTH CHINA SEA

ZHANG Cong"? ~BAO Xian-Wen"?, DING Yang®, BI Cong-Cong"? WAN Kai’

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Physical
Oceanography, Ministry of Education, Ocean University of China, Qingdao 266100, China; 3. Beihai Offshore Engineering Survey
Institute, State Oceanic Administration, Qingdao 266061, China)

Abstract Rotary spectral, harmonic and low-pass filter analyses were performed to examine the characteristics of the
steady, tidal and subtidal currents over the shelf break in the northern South China Sea (NSCS) based on the observed
current data derived from a mooring current meter from August 1987 to January 1988. Steady currents were mainly
westward at each layer, showing a barotropic feature in the vertical. Observed tidal currents were dominated by diurnal and
semi-diurnal tides with a clockwise rotation. Major axes of the diurnal tidal ellipses were longer than those of the
semi-diurnal ones. Amplitude of K; constituent obviously increased near the bottom in winter. There was a prominent
inertial oscillation in the intermediate layer. Energy of the residual current was larger than other components in both along-
and cross-shore directions. Energy of the steady current mainly existed in the along-shore direction, while energy in the
cross-shore direction was controlled by the tidal current and residual current. Subtidal current featured a remarkable
seasonal variation with a clockwise rotation at 50 and 100m layers in January 1988. A high correlation was achieved
between the sea surface wind stress and subtidal current velocity at the subsurface layer in winter. Combining with the
model-computed results from OFES (Ocean General Circulation Model for the Earth Simulator), the momentum budget
was analyzed to investigate the contributions of the momentum balance terms to the subtidal current over the shelf break
and the dynamical mechanism of the northward flow at the subsurface layer in January 1988. The results suggest that the
subtidal current was prominently geostrophic in winter, and the northward subtidal flow was driven by both the
northeasterly wind relaxation and the anticyclonic eddy passing the station in January 1988.

Key words northern South China Sea; tidal current; subtidal current; geostrophic current; anticyclonic eddy
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