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Fig. 1 Bathymetry of the South China Sea (a) and mooring diagram (b)
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Red square represents Xisha Islands, red cross represents location of the mooring
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Fig. 3 The ellipses of four dominant barotropic tidal currents
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Blue line: depth-averaged; red line: predicted by model
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Table 1 Elliptical elements of four major constituents

of depth-averaged currents

s KAM/(ems™) SEH/ (em-s™) fif/(e)  BAa/e)
0O, 9.95 -3.62 152.24 350.27
K, 10.91 -5.94 155.35 214.78
M, 342 0.64 178.86 319.17
S, 242 1.12 13.99 245.89

#2 HEATNNEESPHOHEER

Table 2 Elliptical elements of four major constituents of model

s K/ (ems™) S/ (em-s™) iifh/Ce)  BFC)
0O, 11.81 -4.01 164.95 199.07
K, 12.92 —4.25 148.06 262.06
M, 3.03 0.47 2.10 148.73
S, 0.37 0.01 12.62 248.55
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Fig.4 Time series of barotropic current
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Blue lines: observed diurnal tides; red lines: diurnal tides predicted by
model. a. East-west velocity; b. north-south velocity; c. time series of sea
bottom pressure measured by CTD and sea level

height predicted by model
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Table 3 Phase difference corresponding probability density

function peak of O, constituent

WIE/m HIRI22/(°)
8 207
36 191
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Table 4 Phase difference corresponding probability density

function peak of K, constituent
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8 116
36 154
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Fig. 7 Horizontal kinetic energy of diurnal coherent internal tide
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Fig. 8 Time series of depth-integrated of horizontal kinetic en-

ergy of diurnal coherent/incoherent internal tide and diurnal

barotropic tide of Tpxo07.2
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Study on tidal characteristics of coral reef lagoon of Xisha Islands in the
South China Sea based on mooring observation
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Abstract: Based on the 29-day full-depth mooring data of coral reef lagoon of Xisha Islands in South China Sea,
we investigated the characteristics of the internal tides (ITs), the applicability of depth-averaging method for cur-
rent analysis, and the source of ITs. The depth-averaged currents indicated that the diurnal tides were dominant,
their HKE (horizontal kinetic energy) accounted for 41% of the total currents. The harmonic analyses of depth-aver-
aged current and Tpxo07.2 model current indicated that the barotropic diurnal currents were modulated by topo-
graphy, its main axis orientation was northwest-southeast. The spring-neap periods of barotropic diurnal currents
with two methods have the half-phase shift (6—7 days). It is proposed that the depth-averaged barotropic diurnal
currents contain the baroclinic diurnal components (diurnal internal tides) due to the lacking of measurements near
the surface and bottom ocean. Further analysis showed that the barotropic and baroclinic diurnal currents had differ-
ent amplitudes with the variable phase shift. The coherent diurnal ITs contributed 91% HKE to the total diurnal ITs,

which implied that ITs was most generated in Xisha Islands.

Key words: coral reef lagoon; internal tide; coherent internal tide; barotropic tide
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