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A preliminary study of application of Empirical Mode Decomposition method in

understanding the features of internal waves in the northeastern South China Sea

SONG Hai-Bin', BAI Yang'?, DONG Chong-Zhi'*, SONG Yang'*

1 Key Laboratory of Petroleum Resources Research , Institute of Geology and Geophysics,
Chinese Academy of Sciences, Beijing 100029, China
2 Graduate University of Chinese Academy of Sciences . Beijing 100049, China

Abstract Research on ocean internal waves by seismic oceanography is a frontier issue concerned
by marine geophysicists and physical oceanographers. The paper applied Empirical Mode
Decomposition (EMD) method of a new time-frequency analysis tool- Hilbert-Huang transform
for studying vertical displacement data of internal waves in the northeastern South China Sea from
seismic data and obtained new results. It showed that the internal waves above the central basin
of South China Sea consist of components of different wavelength of around 1. 2, 2.5, 4, 12.5 km. The
internal waves of the wavelength of 1. 2 and 2. 5 km are coupled between the upper and the lower
part within the depth range of 200~1050 m, while the separated interface located at 600~700 m
exists for the internal waves of the wavelength of around 4 and 12. 5 km and the phase change is
about 90° between the upper and the lower part, which infers oblique propagation of low wave-
number internal waves energy. It inferred there is nice potential application of EMD method in

seismic oceanography research.
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Fig. 1 Bathymetry of the northeastern South China Sea

Thick black line indicates the position of the seismic profile, and the CMP numbers are also shown along the line.
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Fig. 2 Water-column undulating reflections from one reflection seismic section

for showing internal waves in the northeastern South China Sea

Aubergine curves indicate picked reflection events, D1~D4 show upper four picked reflectors,

TWT: Two-way Travel Time, CMP Number; Common Midpoint Number.
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