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Fig. 1 The bathymetry of the South China Sea (a), the locations of tide gauges (red dots) as well as satellite altimeter data (b)
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Blue lines represent the satellite tracks, back dots are selected data with high quality
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Table 1 The information of long-term tide gauges in the South China Sea

i AAFR UHSLC%i'5 ES'QINE RS iz ZE Oy
CENDERING 320 1 5.27°N 103.19°E 1984-20154F
KUANTAN 322 2 3.98°N 103.43°E 1983-20154F
TIOMAN 323 3 2.81°N 104.14°E 1985-20154F
SEDILI 324 4 1.93°N 104.12°E 1986-20154F
KUKUP 325 5 1.33°N 103.44°E 1985-20154F
GETING 326 6 6.23°N 102.11°E 1986—20154F
KO LAK 328 7 11.80°N 99.82°F 1985-20194F
QUARRY BAY 329 8 22.30°N 114.22°E 1986-20194F
KAOHSIUNG 340 9 22.62°N 120.28°E 1980-20164F
MANILA 370 10 14.59°N 120.97°E 1984-20154F
KOTA KINABALU 386 11 5.98°N 116.07°E 1987-20154F
BINTULU 387 12 3.22°N 113.07°E 1992-20154F
SANDAKAN 389 13 5.81°N 118.07°E 1993-20154F
TANJONGPAGAR 699 14 1.26°N 103.85°E 1984-20164F
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Table 2 The trend of major constituents’ tidal amplitudes and mean sea level obtained from long-term tide gauges in the South
China Sea
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CENDERING 0.17 -

KUANTAN 0.40 -

TIOMAN 0.33 -

SEDILI - -
KUKUP 0.44 0.39
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Table 3 The trend of major constituents’ tidal amplitudes and mean sea level in the central deep sea basin of South
China Sea obtained from satellite altimeter data
e FEE M NTE ] IE#E Y R SR/ PEEpEvEr S yNIEY JA SR/ MEY
RN AL RN (mm-a™) (mm-a") (mm-a")
M, 1293 216 91 0.57 2.80 —1.61
S, 1344 192 64 0.51 1.85 —1.94
K, 1031 243 326 —0.17 291 -3.50
0O, 1417 61 122 -0.37 222 -1.93
SR 0 1 600 0 5.61 10.55 1.29
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Fig. 6 The linear trends of M, and S, component amplitudes in the central deep sea basin of South China Sea
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Fig. 7 The linear trends of K, and O, component amplitudes in the central deep sea basin of South China Sea
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Fig. 8 The linear trends of mean sea level in the South China Sea
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The study of the trends of tidal amplitudes of major constituents
in the South China Sea

Pan Haidong', Wang Yuzhe', Lii Xianging'

(1. Key Laboratory of Physical Oceanography, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: The study of tidal changes is of great significance in marine engineering, marine mapping as well as mar-
ine transportation. Because nearly all tide gauges are located in the coastal waters, previous studies mainly focus on
tidal changes in the shallow waters. In the deep sea, due to the lack of long-term high-frequency sea level observa-
tions, tidal changes are remained unclear. Based on the tide gauge observations and satellite altimeter data, non-sta-
tionary tidal harmonic analysis toolbox S_TIDE to extract the long-term trend of amplitudes of four major constitu-
ents in the South China Sea is first used in this paper. Results show that in most areas of the South China Sea, the
amplitudes of four major constituents are stable and have no significant positive or negative trends. In minor areas
of the South China Sea, the amplitudes of four major constituents have significant trends. The largest positive
trends can reach 2.91 mm/a and the largest negative trends can reach 3.50 mm/a. The long-term trends of tidal amp-
litudes in this area may be related to the change of the surface expression of internal tides. The tides observed by
satellite contain not only barotropic tides but also the surface expression of internal tides. The internal tides as well
as their surface expression in the South China Sea are strongest in the world. The changes of ocean stratification can
influence the generation, propagation and dissipation of internal tides as well as their surface expression and eventu-

ally induce the long-term trends of tidal amplitudes in the South China Sea.

Key words: South China Sea; the long-term trend of tides; satellite altimeter; S_TIDE; internal tides
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