Il = TREZ 1R

HYDRO-SCIENCE AND ENGINEERING

2022 T i FiRiER b 5 iR T s

Hol, XBR, 284, Thiz

Characteristics of sediment transport and erosion-deposition changes in the middle and lower
reaches of the Changjiang River in 2022

XIAO Xiao, WU Shigiang, L Chaonan, DONG Bingjiang
TELR I BE View online: https:/doi.org/10.12170/20240305002

B RERBR H > =
Articles you may be interested in

2020F FtiE A HEk T T i it g mE S 4

Analysis of evolution in the lower Yangtze River under the effect of the great basin flood in 2020
IKFKizE T AR 2023(4): 1 https://doi.org/10.12170/20221130002

AEESREFRTHEZLIF T REBMRKSHILRAE
Optimizing the operation of interconnected cascade hydropower plants along the middle and lower stretches of the Yalong
River to meet varying ecological flow demands

IKFIKIE TAR2FR. 2024(1): 68 https://doi.org/10.12170/20221029001

UTA0F S A< TT T AR M A B 38 14 e L [ e e B i) iz
Analysis of sediment grain size change and its response to erosion and deposition pattern within the Yangtze River Estuary
for the past 40 years

IKFKGE TFE24HR. 2021(5): 8 https:/doi.org/10.12170/20210628002

KILRBERIE PRI ER TRV R R EE
Characteristics of channel erosion and trends in river sand resource in the Anhui section of the Yangtze River

KKz T3], 2024(4): 140 hitps:/doi.org/10.12170/20230925004

AR IS B AT A B R B A [ i S E R 5

Reach-scale lateral erosion and deposition of meandering rivers in the source region of the Yellow River

JKFKIE TAR2AR. 2022(1): 48 hitps://doi.org/10.12170/20211108001

SELTOSRERTAPAMDEFEHAR
Characteristics of sediment concentration in Yanguan section of Qiantang River estuary before the main flood season

JKFKE TRE2AR. 2023(6): 67  htips://doi.org/10.12170/20221010002


http://slsy.nhri.cn
http://slsy.nhri.cn/article/doi/10.12170/20240305002
http://slsy.nhri.cn/article/doi/10.12170/20221130002
http://slsy.nhri.cn/article/doi/10.12170/20221029001
http://slsy.nhri.cn/article/doi/10.12170/20210628002
http://slsy.nhri.cn/article/doi/10.12170/20230925004
http://slsy.nhri.cn/article/doi/10.12170/20211108001
http://slsy.nhri.cn/article/doi/10.12170/20221010002

5
PA=]
8

HEHEANER, AEESHEXE KERBEAAS, REEZHNES

dJjn



# 6 1 KOF oK B L OB % W No. 6
2024 £ 12 A HYDRO-SCIENCE AND ENGINEERING Dec. 2024

DOI:10.12170/20240305002
PO, SRR, AR, A5 2022 ARV AR R b5 b IR A AR AT (9] AKAK s TRESR, 2024(6): 24-32. (XIAO

Xiao, WU Shigiang, LU Chaonan, et al. Characteristics of sediment transport and erosion-deposition changes in the middle and lower
reaches of the Changjiang River in 2022[J]. Hydro-Science and Engineering, 2024(6): 24-32. (in Chinese) )

2022 AERVT AR iR B s D 5 AR

B, RRIRY, B AR, keI
(1. KK FNZ 5 27K 3R, ik BRI 4300105 2. g SR FIBEAFFEBE, VL5 M5 210029; 3. H EHC VL = 4E
P4 BR ], B34E B 443100)

FHEE: 2022 AFK VT HIS I T Y SRS B K SO G A A, S BUR T R B K A7 B 2 A7 S g e LA
SR 1) R HA B AT, 2 s /K SO A T i S o AR Akt B0 T AR o 6T Sl K b Wl B 1 5 W T
L, X 2022 AR SR IK SO G AE T KT R T T f VD A s AR AR R TR AT . BE LR
1—6 A G ITH R b v e A A, R LD B R AR X R e s 7—12 A & vk v b B an 7
KIE T B, BB 2 LTI Bl i i vb e e PR A e 6908 VD B8R 2 391 T ¢, alad Wi i v TR 0 1 =0T
B R R VB IRER R N 4 657 J7 m® G110 2 RIS 1211 5 m?, Ol BITRHIMRE Ty 5 868 11 m?), VT.FLA
BRI R 6 335 07 m?s LSk s A A YT T AL AR I R i A 1 VT R B SRR R . B
LR A — R RASVT P T Wl T8 R AR AL AL | T AR A i AR It S %

X B OI8): KIThTRUE TRE e Bt TR S
FESES: TV697 EAFRERD: A XERS: 1009-640X(2024)06-0024-09

H =Wk & 7K G, UL BRI S8 S A T R ARA K 2R A P P8 v 28]\ 25 U
U B2 SORE K R 2, KT TR 2 1893 km YT URIANE & A AR b, phIE O & R K
VLI B, Lokl 95 32 B 204 0m 00 2022 4F, RVLTBUK R 1B T 3R FA R, BT
NJEEAGACKRES, FeRITE 8 F 048 5 AR i H S (BOKAAL S44T 0l D A [ R R AR e 710, X —Rpk /K 3C
TEHRVL R T i BT iR K AR A, S — S AR . MR Z TR B, R 2 VLA B
BRFRILER, LS B ity i g Dt A A W 3 el

ARTCEAERT 2022 AFFFIRK SCIE SN RATH R i i 0 w22 AR AT IR AT, JE400 280 PRt
HARARBIEIN o X —BIFSEACA B T S 43 PR A Y P 30T 3 ) i 8 A A AL, i ] Ry — 20 T A
RS

1 2022 SFKILH Tl B35 KD I

11 KERTL

2022 4F 1—6 HKLH R B u koK w22, 2R 6 AR R 7 AP —I5 0L SR AR, TFUG A,
Sl AR A (L 1) o 2022 47, 30 E 3 B 4F e KO & E 0 43 300 m¥s, HELAE 6 H 9 H 5 Gl il iy 4
R TERAEA 61 300 m/s, HEUAE 6 1 24 H XA R 2013—2021 R 8. SR, A7 H
WIFF4R, it Gl R, 9 H IS, 10 33k RN A sl () i 5 0l 96 28 8 940 11 9 980 m/s, LS, X W1~ Y I i

ks HER: 2024-03-05
EEWH: KIKBRERBEAIESTH (U2240206) ; 1 E KT =W A BRA RIS H (0704198 ) ; TR EEMIK IAEE
PR 5 A MBS TR B S LI T R AR I H (2020DT002); 1RG4 /K FIRHE I _H35 B (XSKJ2021000-28)
fEHEN: B W(1986—), &, BIR WA, B AN, 11, FENFIKIC, Jevb. I RIEAR T ST
E-mail: 282663754@qq.com


https://doi.org/10.12170/20240305002
mailto:282663754@qq.com

% 6 1] HO, 55 2022 AR YT R IR E A -5 PR AR 25

PREaE . EAEERE N7 AE 12 H, XPD b i E#S 2 2013—2021 4R A /IME(E 1),

70 000 90 000
60 000 80 000

70 000

& 20000 2 60000
‘é 40 000 ':g 50 000
18 30000 £z 40000
| 2 30 000
20 000 30 000
10000 10 000

n n n n n n n n n n n ) 0 n n n n n n n n n n n )
1-1 2-1 3-1 4-1 5-1 6-1 7-1 81 9-110-111-112-1 1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1 9-110-111-112-1
H 19 H %
(a) LA (b) JE

2013—20214F | TR mmmm [ R PUSMo7 X ] 2013—202 A3l —— 2022 4F
1 BLE s A i 4F N It AR A 7

Fig. 1 Annual flow variation process at Hankou and Datong stations
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Fig. 2 Annual water level variation process at major control stations in the middle and lower reaches of the Changjiang River
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Fig. 3 Differences in average monthly water levels along the
mainstream of the middle and lower Changjiang River
in 2022 compared to 2013-2021
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Fig. 4 Annual sediment transport variation at major control stations in the middle and lower Changjiang River
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Fig. 5 Annual sediment transport variation at major control stations in the middle and lower Changjiang River
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Tab. 1 Comparison of sediment transport methods for erosion and deposition in the middle and lower reaches of the Changjiang

River
I VP TR M Tt AR
HE-JUL BB - vl W Juit Kis

2003 -5 850 —6 890 3924 7 380 7897 9248
2004 -5123 —5553 3901 6773 7078 7 884
2005 -3213 —6 063 4210 7443 7 656 9015
2006 -1591 -3 831 2795 5341 5381 6 886
2007 -3 630 —6 430 3770 6450 6 640 7708
2008 -3 746 =7275 3902 6728 6973 8291
2009 2117 -5 065 3686 6278 6474 7819
2010 -1 598 —9978 3819 7472 7 686 10 220
2011 -1 545 -2 940 3345 5495 5517 6671
2012 —2298 —8 128 4224 7576 7 664 10 020
2013 —2 547 —4 847 3538 6358 6298 7878
2014 -3775 =7 825 4123 7 200 7271 8919
2015 -2 507 —7 287 3645 6752 6997 9139
2016 —4 737 —10937 3988 7487 7933 10 450
2017 -5092 =7 247 4096 7373 7 585 9378
2018 -4 749 —4 208 4326 6 695 6774 8 028
2019 —-4312 =7 997 4059 7132 7239 9334
2020 -5910 -11 369 4978 8794 9276 11180
2021 -3 808 -6 016 4352 7 829 8079 9 646
2022 -2 391 —4 258 3411 6 009 6185 7712
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Fig. 7 Erosion and deposition distribution along the river section below Hukou in 2022

2022 4F, 1) 1 22 3 A B Ak 2 5 B e 25, L i N T K PR B UK G T LUK B9 4R 2 1
2600 J7 m’s SEEARAEL, Rl Z=TTEI B sh R A2 T AR . Fad BAFRR R 5900 J1 m® i % A
[A], %I BEAE 2022 AR BUTBORAYIAR, BIRR 2 AR AR B T B . 5 E RN, VTR 2= AR 7Sy Be i b
il 0 S AR AF REOH 241, SR, JE SO BRSO & A 1 284k, h DIEAE IR 1 600 J5 m? F572 Jhy r
W 2571 05 m’e RSBl AR T AR, B DITEARE riR] 2 000 J7 m? AR Sy ] 280 5 me

2022 AR AR K S TIOR3k i N AH 52T E 8 (250, i) 9] 25 2 1o 11 LA
T B iR AR A R R LA R B A 7 H TR 2022 AR IR]Z T B K T B RE
WA/ CE3)
22 PEERSRAZARARIFR

KL WA BEA [ Y v R wh R OL AN 3R 2 Bz, A =Wk & Kz FH LK, ‘B8 2 R B e
BT “*EQIH Sl RRENT, R d>0.125 mm PP plil i 5 VP 57% . X RIALEIX —I B, e
JEALVP IR ANV HRZE D T rp Ve o ) S R L B U S B KL AR R LD IR B A AR S T



% 6 1 HO, A5 2022 AR YT TR E A D e A A 29

2t R i N Y T b B b N2 | G RN e T R = N SN NI 35 R 2 1 G = 211 R e 1 = iy i 4
PR . AR T BB QARS8 SR Vb i v o L R IG n, SR 1L = A BRI T« At
HL” ik
F 2 KITHhR TS XM ERN BRI R E AR XTEE
Tab.2 Comparison of erosion and deposition by sediment transport method for different sediment particle size groups in various
sections of the middle and lower reaches of the Changjiang River

BB LS R B Tt RV T AT B it Tt
BRI RifRLH2 RiARL3 £y RiARA1 RIARH2 RIATH3 Exug
2003—20064F -1828 203 -5 470 -7 501 -3 160 -1791 5618 -10570
2007—20124F ~1385 -133 -1214 2732 -3133 —544 —4 085 -71762
2013—20214F -2 690 —467 -463 -3 620 -5834 -808 —6 546 -13 189
2003—20214F -5903 -804 -7 147 -13 853 -12 127 -3 144 -16 250 -31521
20224F 47 -50 —40 -137 -108 ~11 -129 -248
o VO T - W R B i Ot RS2 Ly B i Tt
SRR 1 RifRH2 HIAR2H3 2 BRI BARLH2 BARA3 B0y
2003—20064F -302 2918 -3729 —6 949 249 -550 2259 1 460
2007—20124F -2835 -1754 -6 524 ~-11113 -616 279 3457 3120
2013—20214F —4 489 -1883 -14072 —20 444 —13 642 -465 12 352 ~1755
2003—20214F -7 626 —6 554 24325 38505 -14 507 -736 18 068 2825
20224F -389 -127 —866 -1382 -1 840 -23 863 -1 000
S - B i Tt - AT B it Tt
RifEd1 RiAE2H2 RifedH3 Ed) kiRl Ritte2 RifRd3 ey
2003—20064F -2778 1171 3599 1992 -22 558 156 13012 -9390
2007—20124F -950 -1947 -580 3477 -15 240 -805 4623 ~11422
2013—20214F 3272 -2191 -2708 -1627 26234 —6 744 2248 -35226
2003—20214F -457 -2 966 311 3112 —64 032 ~7393 15387 -56 038
20224F 910 44 72 1026 —658 -731 1128 2517

T RRARA . 2., 3% BV IPRIAZ 4> 5 Hd < 0.062 mm. 0.062 mm<d<0.125 mm. d>0.125 mm, F[dl,
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o WORI IR L] B B ARAAERE w4 PR, (H4R VD o s K TR VD IR, X R A ARV o
TR PRI — ] B AR A BN 2 o MR L ZE 0 Vel B U] I AR U ok R AR Ry ORLANISIR T | R
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Tab.3 Sediment transport at typical control stations in the middle and lower reaches of the Changjiang River in 2022 for different
sediment particle sizes

AFPETSRAR T kb Tt

i B4 B4 BR4L3 FRARAL
W 735 200 1045 3368
IR 1222 51 27 2289
BRI 3796 274 210 5627
Ak 275 49 52 273
W 3161 280 189 6 009
Jum 2654 449 1177 6186
W 463 21 20 1430

Kl 4283 1031 1337 7712
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Characteristics of sediment transport and erosion-deposition changes in the

middle and lower reaches of the Changjiang River in 2022

XIAO Xiao', WU Shigiang®, LU Chaonan’, DONG Bingjiang'

(1. Hydrology Bureau of Changjiang Water Resources Commission, Wuhan 430010, China; 2. Nanjing Hydraulic Research Institute,
Nanjing 210029, China; 3. China Three Gorges Corporation, Yichang 443100, China)

Abstract: In 2022, the Changjiang River Basin experienced an extreme hydrometeorological event characterized by
drought conditions during the flood season, causing water levels in the middle and lower reaches of the Changjiang
River to drop to the lowest on record for the same period. This extreme hydrological situation led to new patterns of
erosion and deposition changes in these river reaches. Based on detailed monitoring data of water and sediment, as well
as fixed cross-sectional data, this study conducted an in-depth analysis of the sediment transport and erosion-deposition
characteristics in the main channel of the middle and lower Changjiang River under these extreme conditions in 2022.
The results showed that sediment transport varied between stations from January to June, with overall stability.
However, from July to December, there was a significant decline in sediment transport at all stations. Calculations
based on sediment transport methods revealed that 23.91 million tonnes of sediment were eroded from the Yichang to
Jiujiang section, while cross-sectional methods indicated that the Hukou to Jiangyin section experienced a deposition of
46.57 million cubic meters of sediment (with 12.11 million cubic meters of erosion from Hukou to Datong, and 58.68
million cubic meters of deposition from Datong to Jiangyin). Additionally, 63.35 million cubic meters of sediment were
eroded downstream of Jiangyin. Reduced upstream inflows and tidal effects in the Changjiang River estuary were the
primary causes of deposition in the Hukou to Jiangyin section. These findings provide crucial insights for further
understanding the patterns of erosion and deposition in the middle and lower Changjiang River, and offer valuable

references for predicting future trends.

Key words: middle and lower Changjiang River; river erosion and deposition; extreme low flow; drought during flood
season
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