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Table 1  Sensors of the subsurface buoy and their depths

W5 & e AR AR BE /o KAL) I /s TS & el AR IE /m KL /s
1 CTD 50 30 15 T 190 30
2 T 60 30 16 CTD 200 30
3 T 70 30 17 T 210 30
4 T 80 30 18 T 220 30
5 T 90 30 19 T 230 30
6 CTD 100 30 20 T 240 30
7 T 110 30 21 CTD 250 30
8 T 120 30 22 CTD 300 30
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10 T 140 30 24 75 kHz ADCP 337 180
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14 T 180 30 28 CTD 450 30
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Fig.1 Topography of the South China Sea and the study domain
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Fig.2 Fourier series expansion and the terrain calculated by the Fourier series
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Table 2 Parameters of the three internal solitary waves

W/ T KRR/ 4 B/ B AR/ o I/ TR/
B K B Z £
km m (mes 1) m (me*s 1) (me+s D)
6.4 2018-11-04T05:34 48 1.40 0.056 0.1 0.26 1.13
A
3.3 2018-08-14T10:55 49 1.45 0.011 0.1 40.06 1.21
E S 1.8 2018-08-07T13:03 58 0.79 0.002 0.1 31.08 0.66
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Fig.3 Mode-1 and mode-2 internal solitary waves
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Mechanism of Internal Solitary Waves Generated by the Resonance of
Same-scale Terrain and Background Current

WU Fan'?, YANG Yong-zeng'?, XIONG Xue-jun'?, CHEN Liang'*, GONG Qing-long®
(1. First Institute of Oceanography, MNR , Qingdao 266061, China;
2. Laboratory for Regional Oceanography and Numerical Modeling . Pilot National Laboratory for Marine
Science and Technology (Qingdao), Qingdao 266061, China;
3. College of Oceanic and Atmospheric Sciences, Ocean University of China » Qingdao 266100, China)

Abstract: The velocity and propagation characteristics of three internal solitary waves observed by mooring
system are analyzed and compared with numerical experiments to study the resonance mechanism of terrain
and background current. The mode-1 internal solitary waves (with wavelengths of 6.4 km and 3.3 km) are
all concave internal solitary waves and have similar propagation speed and maximum amplitude. For hori-
zontal flow direction structure, the flow in upper layer is northwestward while that in lower layer is south-
eastward. The downward and upward flow before and after the crest of internal solitary wave with wave-
length of 3.3 km are more obvious. The vertical structure of zonal velocity of mode-1 and mode-2 internal
solitary waves calculated based on resonance mechanism is basically consistent with the observation, and
the depth of the maximum zonal velocity is comparable to the observed, the differences are 5 m and 12 m,
respectively. The propagation speed of internal solitary wave calculated based on resonance mechanism is in
the same order as calculated by the KdV equation, which are 0.66-1.21 m/s and 0.79-1.40 m/s, respective-
ly.

Key words: Fourier series expansion of terrain; background flow; resonance; internal solitary wave
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