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Fig. 1 Distribution of observation stations and internal isolated waves a, b, ¢, d

in the northern part of the South China Sea during the survey period
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A. Seabed based internal solitary wave observations, B. internal solitary wave vs. observation station, C. internal solitary wave b, ¢, d observed by GF1 satellite,

D. internal solitary wave a observed by HJ2A satellite
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Fig. 2 Localized enlarged view of internal isolated wave
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Fig.3 Gray scale of the cross section parallel to the direction of propagation of the internal isolated wave
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Table 1 Parameters of the water column in the sea area from

Luzon Strait to Dongsha Islands

p/(kgm™)  py/(kgm®)  hym hym a B
1021.554 1023.420 45 1683 —0.029 11 202.898
1022.864 1 025.069 72.5 638.5 —0.014 5819.519
1019.945 1020.962 20.5 2555 —0.029 376.564
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BS 1 0.6 1007.4 0.0
B6 1 7.7 1009.4 1.0
Cl 2 4 1005.6 0.6
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Table 3 Parameter inversion of internal waves in the Luzon Strait to Dongsha Islands

EA 2153 2z LI ] /m SR IF/m AHEE/(m-s ) WL K km
PIRST e 20°24'41"N 117°48'46"E 1099.60 6.68 0.95 4153
PARSL b 21°52'16"N 116°40'00"E 479.77 37.76 1.35 96.84
PARSL P e 21°1425"N 116°28'55"E 719.96 34.72 0.76 66.23
ARSI 21°37'51"N 117°00'08"E 1615.96 66.89 1.07 138.40
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Fig. 4 Surface velocity data of the South China Sea during the survey period
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Table 4 Parameter inversion of propagation process of internal solitary waves from Luzon Strait to Dongsha Islands

AHE A/ (mes )

2R S iR /m PRI (A /m A/ (mes™)
C;=Cy+ (4; — 4g) * 0.001 6

PIIST i 6.68 AR 0.67 2.07 0.54 2.83 0.95 0.97 0.97 0.96 0.98
9.97 13.83 747 2113

N RST b 37.76 AR 0.76 1.84 0.72 1.71 1.35 1.36 1.40 1.37 1.42
49.68  69.48  50.02  85.54

B VAT 2 34.72 AR 0.85 1.71 0.82 1.22 0.76 0.77 0.80 0.78 0.80
40.85 5937 4868 5939

N IRST i d 66.89 AR 1.24 1.48 0.76 1.54 1.07 1.00 1.02 1.04 1.09
27.63 3426 5071  78.09
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The main affected sea area is the overlapping area where multiple intern-
al isolated waves propagated during the survey period, and the secondary
affected sea area is the area affected by only one single internal isolated

wave during the survey period

A3 5557 43 A T RS B ) A 3 R v AR 3 R O
SPM A Bk J3 7 Uk e 4R [R) o7 B 1) 25 S bk i 35 A
Tqefn A, 5 AL A3 B AH L, A2 s SPM 7E A
()R A28 2 rh A R MR B2 1 e (B 43 A B Wl 22 5, UL
T AE KR 400m L 0~20 um F1 50~ 80 pm ki £2 %
T SPM R FR M B2 1) e {8 o Az, BIERLAR (30 pm
2o A7) PR AR BE (R T (AR A2 Sl (i b /0 B, (E A
FEARTT T, A2 W57 SPM ARV B A A (91 pL/L) I
T A1(912 pL/L). A3(985 pL/L) 3 037 5 4% Aif BF 5% 2 W
SPM = %53 A 18 A IR SE 8 BT 2% 3R 1RSI R0, A
NI 25 RSk, SPM AR R B i) /8 B 3 ZE A /K IR 50 m
DA /INKEAE (20 pm) B, JCURBE 5 IR 3% ¢ B4R I
(34.72 m) M3, (HA5E B A2, A3 3571 SPM &
e DA N PICST I ) A 2% 3 i 25 IR B A4 10 m 200 plL/L
(R BE 8. 2GR AR, IR I8 X g I 2 W i) SPM
(14 5% W) 3 B A S 2 [ A% 95 5 | Ak s L ) 78 Ak A
A R[] B SO0 % R sz Bt P ST 38 ) 4 o
RS BE B O, I B T 1 A4 5l {7 SPM AR ik i
)2 BN 59 T 5 A3 uifi, LLAE 500 m 50 uL/L i
R, 5 OE R ST A9 SPM 2 A 1 Il 42 T
I3 AR ST A 4 AR FH 55 e B () A O, A A
JEE 101 999 9 RS % ¢ ) 8 sl 6 A R[], JEC v AL 3 o7 2
FE N RS I & A2 1R 2E 1 SPM i, A2, A3 i fi &
TE N IRSE D% & A2 I EAT B9 SPM LI, A2 3 37 fRRE A%
A ANTEF AL A3 S50, 76 12K )Z SPM kLA
M ZE K, LA 10 pm A1 80 um 4345y 3=, HLEHE 19 %
£ s} 18] 55 P OIS 0 A% B8 B 3 i 1A A B AR e (2
3h), IS b A2 B P ARSL B R R, 3 RS i {4
IAE A2 3 {57 S SPM A (AR FR vk 1 222 BLAIRAEL /K F
R RIS R BT A PIST AN [ e 4 v



6 TR AR VAL R PN RS R ) Y R T ORI R A AR AL BT Y 121

el VA B v AR =S E by Re SN B E PUESES

Table 5 Correspondence between isolated waves and suspended particulate matter characteristics within the observing stations
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Characteristics of suspended particulate matter in the northern South
China Sea affected by internal solitary waves

Wang Hongwei', Qiao Yue', Feng Xuezhi', Zhu Chaogi"®, Chen Tian', Hu Cong"?, Sun Zhonggiang"?,

Sun Junkai', Shan Hongxian"?, Jia Yonggang"?

(1. Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, Ocean University of China, Qingdao 266100,
China; 2. Key Lab of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China; 3. Key
Lab of Submarine Geosciences and Prospecting Techniques. MOE.China, Ocean University of China, Qingdao 266100, China)

Abstract: Suspended particulate matter (SPM) plays a key role in the “source-sink” deposition system, and intern-
al isolated waves, a common dynamical phenomenon in the South China Sea, have been shown to be an important
factor influencing the distribution of SPM and the deposition process. The study was carried out in September 2022
in the sea area from Luzon Strait to Dongsha Islands, using LISST-deep and CTD equipment for simultaneous ob-
servation to study the distribution of suspended particulate matter in terms of particle size and volume concentra-
tion. The satellite remote sensing data during the investigation period were used to delineate the influence range of
internal isolated waves and to reveal the influence of internal isolated waves on the characterization changes of sus-
pended particulate matter during transport from a kinetic point of view. It was found that: (1) the distribution of sus-
pended particulate matter of smaller sizes (15—25 um) was dominated in the amplitude depth interval (6—79 m) of
the inner isolated wave, and the closer the depth of the trough of the inner isolated wave was, the higher the fre-
quency of the occurrence of suspended particulate matter of smaller sizes. (2) The distribution of suspended
particles spreads from the center of the inner isolated wave crest line to both sides, forming a low volume concentra-
tion zone (<91 pL/L) in the center, and forming a high concentration zone (=500 pL/L) on both sides of the crest
line and the distal end of the propagation path of the inner isolated wave. In addition, the study further reveals that
the internal isolated wave breaks down the aggregated suspended particles into smaller size and single composition
particles through modification, and changes the volume concentration distribution of the suspended particles at dif-
ferent locations of the crest line, propagation path and amplitude depth through control, which provides an import-

ant theoretical basis for the understanding of the South China Sea source-sink deposition system.

Key words: internal isolated waves; suspended particulate matter; particle size distribution; particle characterization;

modification control effects
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