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Table 1 Sediment flux of rivers around the SCS
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Table 2 Standard error of satellite observation data (calculated from discharge and sediment concentration data, data from Dethier'®)
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Table 3 Sediment rating parameters (log,\(a) and b) and

determination (+*) in part of rivers around the SCS
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bR BIBHX 1.90 134 075

Ry 1EFGHLIX ~7.40 257 088
g -7.52 200 073
g -6.40 1.61 0.80

R -1.15 187 077

21907 (1988—20084F ) ¥
219 (2009—20204F ) ¥

THATITEY

2.3 BXURNmH BT 7%

3 AU A S BF 5 15 XU YT 38 AN [ 52 1) 1) S 4 2
B ARSCULH EAG R O ARE TR O B AR AR
BE A PR A0y & WS AR B AE Jy HE A, 3 A AN [R] 5 XU
TR o X 7K SCECHE W I 58 48 A TRT O, 1 SE e
M T VR 1) A0 I 3 7, A KU
R AL = I Y P S o S R
22 A AR L B KR AT I AR A i
By F R e A 1, IR AR T B KH . S TEARE
H IS, AT LA SR A /ME, IF LR 7K AT
LA B G I0, IA ki B KO A S .
Hb, R T AR T R A S AE B A S B BOR
T AW 5 R 7 XV 3L 7= A B )
24 REPRBISHITEFTE

Mertes Fl Warrick!"” & F T &2 F1 50 00 B4 2 b 1
)22 P It v E ARE BE Y O &R - 2 SSC R T 25 g/m’ I,
BT 5 m; 24 SSC Ky 10~25 g/m’ W, B JE 4 m; 24
WK 5~ 10 g/m?® B, PIRIE 3 mo ARG RS R AT
DA SR B8 H e Uit S U ), Yo 3 3 o 3 2 3P O )
ENGE TEr /A= (Il

Q. = [(d xd,xCx V)t (3)

K, d R HGR 1AW IS8 BE, d, S PURREE, C R
163 SSC, V g 3R I ek
2.5 INETHRNGZ NE TR

/NI A5 He (wavelet transform, WT) & —Fl {2 i/
FH T B KRR 5 51 09 43 87 J7 1% o 356 B Morlet /)N i
YESR BRIV, AR

Yol = mergr (4)

KN, w N TGN, ] B BT 2% i Y B )
FE 5K x,(n=0,1,2,--- ,N = 1), Horpt N Ay I [] 77 971 K2
DU EsF 1) 370, P9 32 2 /N U AR e SRy

N-1

Wi =Y |0 (5)

n'=0

Forhw, (o) /NI ZR B, ¢ S S AR ek B, S0 I (] R]
B, sk IUBE R, S e /NI JRT BT B2, n Ay B[] A7,
i T o A o2 B o S N AN - B e AR s
AT B[] RUBE ) S 5 RS AR A 55, T AR A L
72 4 A5 ) AV 3 U I P B R A, 9 I B ) RO |
AR AR S e 0,
2% X /N ik A8 4 ( Cross wavelet transform, XWT) A
L SR AFE 5% PR A B 8] 77 51 6 AH 56 2R, 964 B ] ) 371
) XWT & SH
W = WW, (6)
Ao, wy ol & SR ek B, 28 SN T R SR R
(Wl 72 $ F BRI R W 15 55 B A 5008 1Y A O
PE o TE2E UM 2R v, 8 Sk s 35 22 1] ) A5 AH
KRR, >RRWANERZRN MR, —FRRHA
PR NRAARFR o AT S N A ke b 58 2001—
2020 4] 7t A ITFR 38 i 5 NINO3.4 5 502 1] (1)

3 4iR5TNHE

3.0 EiERABATRENERRYESHT

Gy, A SCH i Sk RCK R v S e] 3 A)
53R 3 FhZE AL /NI (<3 000 km?), H 7] i
(3000~ 50 000 km?) 1 K 73] 35 ( > 50 000 km?) . 7£
AR SCHE T AR (3R 1), KB A BRL 4L
W VRZSTT VRRE T M HLYAT AR PG R LET, AN
AL HG 5V Hb DX 3, A R b XA R XU AR
ST, 2% [ A Al AR TR, R s 5 2R kT DA K B
R MR

M4 5 1 B¥E 35 T 20012020 4F B 16 JE 1 T 9
AU W38 1 2 AF - B E (1] 1a, SR EAEUH), /16
JE| 30 9T A AT T eV A % £ TSV W i 32 L 345 Mt
DR, Forh KR | R BRI L BRYL . 200, YHA
PAETT . ERLERR IR EERE . B8
by DX VAT 3 AV T RN 38 R K, 29 123 Mta, FE R
H 7K IZ (73 Mt/a) T BRI (30 Mt/a), 8 1T 3 A
TR T R ) 3 A 37 Mit/a, B R H ER YT (29 Mt/a) .
R 2 VAT U A TR DUAR )3 R 2 79 Mtda, EEE A
Y211 (52 Mit/a) FZT 3R] (23 Mit/a) ., 2 [ s Y L 4%
AW DR W) 38 e i 8 Mt/a, T ER H U R
(7 Mt/a), ke B e KT 82 5 T AU U0 FR ) 3 o
2y 12 Mt/a. I HL & P35 638 4k 88 R B9l i, ik



63 PMIFAESE: 2001-2020 41 ¥ 1 900 3 A R T RN 4 308 I 23 AR AL R AR F 5 103

YL B hr AR 3T AV T R ) 3E 43 0 R 53 Mt/a Fil
24 Mt/a, Ji [ 128 I 15 2R A58 R A ey FELYRT AT T AR ) 3
2 6 Mt/a, TE R AR BB, 5 AR B 5 ST I - A Y]
N MFICR)IE 1 2 1.5 Mt/a.

ARG E R W FE T RS R . Liv 59 AR 45
Dadson 4¢ ", Zhang 4559 ) & Milliman F1 Farnsworth!"
PIECHESE T 1 R Ve AT AV DU FR )3 i, X SR
i AR 2R KOS K I 3 2 | A DL R 38
(1 1a 25006 ). 20012020 4 5 I J& 320 300 i A 5
DUFR Yy i 245 7 B {E 42 Liu 0 483 45 1 T i
i 390 Mt/a, Horfr, v g 2 B a0 R A T D0 ARl BT
(58N /N R  EARE WA AL /B R il S p ]
id 100 Mt/a, BRI A DT Y)IE & F T 55 Mt/a, =
Jie B RIS SO A DCFR W) 38 1 24 R R T 29 20 Mt/a.
I3 o L Pk 5 R 1] R N B A B At DX A
DORR Y 38 AT AN R AR B A R R (] 1) — D7 T,
20 20 80 A AR LIRS Y Hh X 32 B R I e 1 5 BT
i DR A R, A DT RR ) 38 i R B R A 5
— 7T, SR A G R A REK L AR AR AL B0 A
TR LR A3 e U B AR A

100° 105° 110° 115° 120°

10°

: ' k- 166) ;

A Moisa5) T

) 1>7(>l9)

50

0°

32 AEFEHIARNERRYEER RN

MRAE B SCOHHRESR, hEg 8 L ARG TS X
TR 0 A OB 38 i R R i RO, AT R Y
85% Lk 1o A0 8l 2 5 B0 it AV DT FR 38 ik K
W AL Y = B PR AR I i 2 VT U AV AR ) 38
HEMMEERNEZ —, 8 2020 45, 5§16 JH 210
TALHEA 2 087 AN KI(E 1b), ZHR I T 20 i
20 80 AR, v R A B FIAE R b DX ) 2 R e 2
AE 110 Ml DX, VAT AV R A 3 AR R e R M X

P IS an SR X 8 AT INFART WSS RTR AL 7 BT =)
R %A . Walling®, Lu 1 Siew! 4822 L1 1992 4F i
RIS AT R 43 a5, K VB2 Tl A U A AR
A4 43 2 < 3T AU A B A <R R, R
DT DU N 150~ 170 Mt/al, “ 357 1993—
2000 4 HATE], YA 2T AR Y3 i N FE 2 110 Mt/a,
E5UR S T BUAH AL, 1988 45 F1 - 40 % 5 B 21 ]
A HFUUARYDE B 130 Mt/a R 2% 46 Mt/a, S, #
2020 4R, YA 2] B A 2 100 A4S DR 3 R
TWHEDLH BERINFEAMBH, 20 FiREDH
9 JE R HIFE A 1b), #E— B AR T U8 Il 2

100° 105° 110° 115° 120°

125°E
25° g

20°
15°
10°
50

0°

ULAR Y h 22 (5 (B3 Mt/a)(b)
Fig. 1 Fluvial drainage systems and their annual sediment flux entering into the SCS (Unit: Mt/a) (a) and reduced sediment
flux results of this paper compared to Liu et al.”™ (Unit: Mt/a) (b)
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VIV A 5 b.2001-2020 4 R 18 A 0 0 A0 A VLBV I A P 2 T e, 401 G R MILAL (2 087 A, R 2020 4F ), Liu %5 42 1 1y
Jom B P 5 RN T2 S5 T A LA A i B AR A R, R G R
a.The red numbers are the riversinvestigated in this study. The black arrows withn umbers are the sediment flux calculated in this study. The purple numbers in
the bracket are the sediment flux proposed by Liu et al.®l; b. Decrease of sediment flux entering into the SCS from 2001 to 2020. The red and white circles

show the location of dams (2087 dams, by 2020). The sediment flux of Kalimantan and Sumatra proposed by Liu et al.!*) are modal data and the decrease of

these two regions is not calculated
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Fig.2 Annual average sediment flux of Mekong River (a) and Red River (b) from 2001 to 2020
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The red lines are the multi-year average sediment flux and the solid circles are the value proposed by Liu et al.!®]
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The red line is the multi-year average sediment flux and the solid circle is the value proposed by Liu et al.l*)
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Spatial and temporal variations of sediment flux entering
into the South China Sea from 2001 to 2020

Sun Yafei', Zhang Yanwei', Lii Danni', Ruan Weihan', Zhuang Zhiyuan', Zhang Liuzhenyi'

(1. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract: Under the influence of human activities and rapid climate change, the fluvial sediments flux entering in-

to the South China Sea (SCS) has changed greatly. Based on the hydrological data of rivers around the SCS and sea

surface Suspended Sediment Concentration data from 2001 to 2020, this study investigated spatial and temporal

variation of sediment flux entering into the SCS. The results show that the sediment flux entering into the SCS ex-
ceeds 345 Mt/a during 2001-2020. Human activities result in a reduction of 300 Mt/a in sediment flux from the

Zhujiang River, Red River and Mekong River. The sediment flux is also affected by typhoons and climate change:

typhoons are the most important factor affecting the sediment flux of small rivers, and the sediment flux of the

Gaoping River during the typhoon can reach 89% of total. Under the influence of the East Asian monsoon system,
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the sediment flux entering into the SCS characterized by significant seasonal variations, the sediment flux is high in
wet season and low in dry season. During the wet season, the sediment flux entering into the SCS accounted for
more than 80% of total, accordingly, the river plume has the typical characteristics of high concentration and large
diffusion range in the wet season. Under the influence of El Nifio-Southern Oscillation, the discharge and sediment
flux into the sea around the South China Sea also have different periodic changes. The river discharge and sediment
flux of large rivers around the South China Sea show a 2.5—3.0 a period, and are correlated with the NINO3.4 index,
while the sediment flux Taiwan rivers has no obvious period on the interannual scale. Based on data of the 20 a, this
study systematically demonstrates the influences of extreme weather, climate change and dam construction on the
sediment flux entering into SCS since the 21st century, which is of great significance in the study of source-to-sink

processes and watershed management.

Key words: South China Sea; fluvial sediment flux into the sea; dam construction; climate change
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