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Fig. 2 The greatest amplitude internal solitary wave in the global ocean
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N N P e D S,
2 P ST v T ROR

21 DEBEASETFEESBEAR
TR & BT B0 1 = B 3% (Sea Surface Height, SSH) 4 (2D) 3 T I /0 i 2 AR J& 2010 4F LIS I & /9 T8



572 G = A 40 &

R e JRE T THT i RO AR R AR OB B R o Zhao™ B HIZH AR B 2 0 T BRI e 2D N AR S I, R
78 H PR AR S AT O R, I e T I R P 3 T AL A RS SR T P R

Zhao™ F| BRI T & W ifgke (& 1 rp ZZ) B [l W) 2D R GF 1T, A TiEE =B B 7R A
{3 R W AN 5 T TR Ik 14 DAL 0 B ML, TN 2D AR AN 7 5 N Dl B e o A B2 5 . AT 7 op i R TR R AR
TR L SSH g HFAE T 1 M, A U6 -0 23 K- 43 A1, e A 4R AR 36 iy T8 R4 IR 18y 1N I8 0 e 4 /K T 40 A
M7 AT B PR 2 DU A o5 R DTN F v My 3% h IR 11 58 R TR W 15 125 9 bk 2 SR 57
UL AE 2D V- TR A I R 2 A . PR S 3G RRE AR O AR TR, 35924 140 ke, LUK 556 B (SSHD i 7 5 B
BV O7 I . 25 SO B OR TR R RO B R 5 T TR 9 3 4 (60 1 200 5 5 IR T Ik i SR ASUAT B ) DY AL R T
ERERIUS) I S W SN DY LR 3 97 S W S i 4 Qe o e R I < I S ST N (SR 7D VR TIUR 757N
HAFAES, QR T WP &K 2D s A AR, B iU AR A ol LUK 3 S pl (P 7a R ZDHED | B (A 70
HINEIHED) PR 23 o P T N B AT T B R e M, DR, BOR T 1 DAL R, B2 D i IX R Y
80%. HHI LA 1000 m FERA A, UARGEK XA i i OIS 9 30 A DX, RADG DU A 7 il 3 i 1 412 20 58 9157
P LR IR DAL B A IX o AEES AR AT T 3 v e My, L R, B AL B, Ko 2 i
DB 20%. 1 TR ML BESR AR T, PO 0 0 TV SR R I, T A B R DB AR O A T‘ﬁﬁﬁ\]@)ﬂdﬂiﬁﬁm
IRTRAZ TR R I 3 B2 AR TR J7 [ A4, AN A P A A 284 | 304k P9 FIRS7 0 9 3 T 2
BRI 7o rhU/NELRE TR H Y 65 T Tk 1B A m{%@:ﬂﬂiMzVﬂ{iﬁf‘ﬁfﬂ/ﬂiﬁﬁﬁ%@ﬁﬂ/ﬁi%iﬁk'—?{ﬁ%ﬂ%
S o IR RCR AW, TR I R Y S i B R N I S T g Vi PN R PN R S A R . R
A4 Ve AN ORI A T PR 7 A WL 0 D5 A b T 4 8 T R DD 4 ) S B 9 T AT ) ) 2 ) DL R R JR)
o PN AR A B T il

12.0" ° 1 1I6° 1 1.8° 12.0° 122°E
(@) Fiskpi (b) A
P AT Zhao™), TB. PCAMBICTR £ 1 HR M AWK ¢ £ HE BB I 2% I 4 R4 0 25
b o AW R m,
7 R L Hy TR R B Y B0 T R B 3 2D ST TR 43 A B R AT 1 M, P 2D B 5T 35 ALK ki)
5 TR NP e (M ZO i A R
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bands) in the northern South China Sea derived from satellite altimeter along track sea level fields by 2D plane wave decomposition techniques
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Research Frontiers and Highlights of Internal Waves in the South China Sea
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Abstract: The internal waves are a type of sub-mesoscale wave motions occurring in the interior of stratified ocean, which
is an indispensable component for physical oceanographic research, particularly for ocean mixing and energy cascade
studies. The huge shock momentum suddenly generated by internal solitary waves may lead to catastrophic threats to
underwater navigations and ocean engineering facilities. Thus, implement of real time monitoring and forecast for ocean
internal waves is of great significance for operational applications. The South China Sea is one of ocean areas in the global
ocean, which are characterized by frequent occurrence of super intensive internal waves. Long-term mooring observations
show that the internal solitary wave amplitudes reach as high as 150—200 m in west of the Luzon Strait, occurring all year
round. Therefore, the South China Sea is a hotspot ocean area for observation and research of ocean internal solitary waves.
Based on the literature published from 2015 to 2021, this overview paper aims to review recent advances in the research of
internal waves in the South China Sea. It is recognized that the research results have gained a qualitative rise during the
7 years. First, it is implemented that major observation technologies have been raised from 2D satellite observation to 3D
simultaneously combined observation of satellite and mooring technologies. This technologic advance has promoted a
series of innovative results, such as super intensive internal solitary wave with the amplitude as high as 240 m, mesoscale
eddy modulation to the internal waves, the internal solitary waves with the re-appearance period of 23 h, fission

phenomenon of internal solitary waves in the shallow waters, internal waves in the deep basin and their energy cascade.
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Second, the study areas have appeared an expanding trend to the central deep basin. Up to now, the study areas of
observation and research of internal waves in the South China Sea have been concentrated in west of the Luzon Strait and
on the northern continental shelf. Fortunately, there is a trend to expand the study areas to the central deep basin. Third,
applications of cutting-edge technologies for ocean detection to the observation and research of internal waves in the South
China Sea have promoted innovative results. The M, internal tide radiation beam images derived from satellite altimeter
along track sea level fields by 2D plane wave decomposition techniques solved the issues on generation mechanisms and
source regions of internal waves in the northern South China Sea, which have been debated for many years. Al technology
has been successfully applied to develop forecast models for internal wave propagation in the adjacent marginal seas of the
South China Sea. The average root—mean-square difference between the model-forecasted and satellite-observed internal
wave leading crest lines after one tidal cycle was 3.21 km. The corresponding averaged correlation coefficient was 0.95.
Rapid-sampling deep profiling float technology has been tested in the northern deep basin of the South China Sea. The test
obtained vertical distribution of water temperature fluctuation amplitude induced by 0.1-1.8 d band wave motions of full
depth from 0 to 3 500 m. High-resolution underwater imaging technologies, including marine multichannel seismic imaging
technique and acoustic backscattering technologies, have been successfully applied to the observation and research of
internal waves on the northern continental shelf of the South China Sea. The spatial resolution of acoustic backscattering
images reaches 10 cm. The images clearly show fine structures inside the internal solitary wave packet, including the
characteristic half width with a horizontal scale of 2 m only. It is expectable that abundant accumulation of research results,
particularly successful application cases of Al technology to set up forecast models for internal wave propagation, would
certainly establish a solid base for development of accurate forecast models for internal waves in the South China Sea.

Key words: internal waves; fission of solitary waves; internal tide radiation beams; underwater acoustic imaging;
South China Sea
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