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Fig. 1 Map of Three Gorges Reservoir area
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Table 1 Verification results of water level and discharge of main monitoring stations in Three Gorges Reservoir area
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ST -0.10 -3.00
HEG -0.06 -2.70
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Table 2 Siltation verification in Three Gorges Reservoir
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Fig.2 Variation in runoff of the Three Gorges Reservoir
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Fig.3 Variation in incoming sediment of the Three Gorges Reservoir
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Fig.4 Variation in pre-dam water level of the Three Gorges Reservoir
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Fig.5 Influence of upstream sediment inflow on siltation in the Three Gorges Reservoir
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Fig. 6 Sorting process of inflow sediment (fine, medium, and coarse sand) along the Three Gorges Reservoir
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Fig.7 Effect of pre-dam water level variation during the flood season on the sediment deposition in the Three Gorges Reservoir
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Fig. 8 Changes in sediment sorting along the Three Gorges Reservoir
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Fig. 10 Comparison between the calculated and actual sediment deposition
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DI BAE T BB BT RS . SR TP AR AR DL ST I KA AS A K PEIRFR I DTk (R 4) . R
4 T,

(1) ARIEFHIT | Sk AR ETK A K FEJe VIR R e R AR, ROk R, TR AED
i AT K BV IR RGE SRR, HSE R EEAE 2010—2012 4FR &k, 1M EZEEE/DN, SR AED
AR AV S R B T A VD R BRI A WS K, JUHE 2018—2021 4F, S AEV R BC T A
JEUD B R e K R VD TR AR AR B R

(2) KPEBATHT 10 a, WHE I HURT K A7 A AR ZL, X U8 V0 Uit FRLRE e 72 B 48 XHE FE 60% LA L, 7E
2007—2009 4FHAZ 0 FR BE 5 1k v i A8 A 0 5 i 2 B AH XY 5 Bl A TR P 34 00 K A7 228 AR iR BE /)N, 1 B
77 AR IK P VIR A s i R B KR 55, 2013 AR5, VUSRI 2K 7 AR AE A 2 52 i B B R DX A B A
HAAS AL ) B 2R

®4 TEANEEEETUXKERDRIDTHRE

Table 4 Contribution rate of different parameters to reservoir sedimentation during different periods between 2003 to 2021

Bt B 0a. 0o i AW, AWy, AW, AW Coq Coq, c,
2003—2006 4 1.35 0.72 135.49 — — — — — — —
2007—2009 4 1.67 0.50 145.60 0.21 -0.14 0.11 0.19 79.00 -52.24 73.24
2010—2012 4 1.16 0.68 150.55 -0.37 0.12 0.09 -0.15 240.77 -80.42  -60.35
2013—2017 4 0.23 0.21 148.92 -0.73 -0.37 -0.02 -1.12 65.46 32.92 1.62
2018—2021 4 0.65 0.99 150.48 0.33 0.46 0.01 0.80 41.58 56.62 1.80
Qi Qu APV {MBCPAS FHORI B SRR, 11 O i BRI L, mi €, = S5 x100% , x5 0u . Qo

H, C AR HEX IR Gk, €, >0 RUIHZ MR HRTMBARBUTEL R ERIE, C, <0 FU 5 KXY H BB
TLHIBLIFRIE % .
4.2 ZIRIKEERFRIDRIAES

A =K R nas LK, 1 20300 8K P4 S VD VIR JOK PR RE R T H ORI UMEIT, AT R 24
98% LI IR T RAVPII WAL, TN 5 AR AR K R A 2 Rt — 2D RSB GOK PR (42 70 2
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BE, Tt A =K RV R R SR K ], 5 B AR LT 1991—2000 4F R B K Uit RT3 T
G UD VTR e K B T — =K R R VD v R I B0, DA S AR PR PEAZ A TR 10 a HEVP HLZ R 92% , S
MK EIZATHT 10 a HED L LK 87% o VU4 VI 2014—2021 A v Y8 Ll DA Sk = /K 2 rh 4 Vb 7T
RV 0. 21 {2 /a WD 0.17 14 Va, SCHRVSTTTH, WL A5 B VI = WK B S2 i AR YD 1 2Rk
U8, PITTYAE T r=vbiy , BARPIVI AR B SR Pre . B A (IRYT) | BT S 10 (BB S5 K FIAR 4l %
FERLVPE I, B A 7K SRR TRME MV A V& [ 20 42 90 AR RS, (H— )y 1fi i 12 17 4F FR A48 i
KRV AR WIRES , 59— 7 1H 5% 2008 4F“ SN KM R S M, PV s AE , 14 Hr A R
BORb A HERY , S DTSR R R PR Y, VS RS B s LR, 30 2020 4 2018 4, 4
PRV P 1 & A R oA T S B e 7 35 31 30 000 m’/s L B, AR ST A VD R T A AT SR D
PIEIIEE 11241, 35 LS A2 &Sy Y0 & B B f A, 10 2014—2017 4, DU S A
JEVER BN T ZAETIKF, AU 0. 112 va 47,

IR A JH BE 3 5 18, 2020 4E 7K R b T ¢ = sk (IE H 3z A7 00) - 5 I 300K R AK 2R i A
(2019 AFMETTRR) ), XHRMIE AT KO E AT T o — 25 Ak Bl /N KR BE B 58 R SE B B TR A, MBS
FOKPERRA T RA, A = 0K TR R K 0K E— 25 77 3, RIS 38 BURG K7 4 80K R 1 fig id
KRS 1 ~2 m £4,

BT PR A, SRAZ T =Wk B SEPR IR J Sk, SRS (2) B Sk — K R IR VIR R
A, Y H KUY, SR BERVMR R AE 0.5 12 va Zi4y; B AR BEK 4G KSR, T
HR R AR KRR R R, =K PEJR VD IR R A7E 1.6 12 va 244,

5 4F i

AT WK FEZE K DRI S GERE, SR BRI T 5508 1 2 2% A8 A 7K R e VIR BRI 52
e, AR T B 7K DAE b ek U0 AR A A i K A7 98 X SE BRI AR B STk, I I 1R R = R X R VD IR AL
P FEEBT .

(1) ARV AT KA 52 0 B BT — WK FEVR R E 2 2R, 3 5 P DU R 5t I 35 TE AR DG ¢
R, ZHMERW, HASERE G SR IR RO RS, 8B RIK R B SR AR IR X B iy e v 4135k K o
TG BLAZ S o W, AHLLZTR IRV AR A AR 2 [] 7K DXCYE 73398 R i A 5 i T K

(2) ZWKFEZEKLCE, TSCmMAEDE—EEFE X IR RN R, HEVITH YK ERE GG,
TR AP KT = e 2 DR AR A DTHR B RN (65 % B/ N 42% ), SR TP I TTHRIE AP 1S K (H 32% R &2
56% ) . TE—WIKFEBATHIM], TUBIRET K7 AR X e X R B i AR B2 5 TR VDA Y, (B & VT BUK R
s G, AR B IR R R AR AL s /N (1.6% ~1.8% )

(3) MMV H K SCE KRR, Aok = WoK FERVPIRFUEZ07E 0. 5 12 va 247 s SEIB AR IR A&
IRSCAR, JU R S & A RS 3 K W (s VT 5 B VL B U4 1K F 30 000 m’ /s B, WK e PR VD I A i
HIE 1.6/ va it
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Sediment deposition trend in the Three Gorges Reservoir under
the action of complex boundary conditions*
YANG Chunrui, DENG Jinyun, CHEN Li

(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Sedimentation in the Three Gorges Reservoir (TGR) is relatively complicated owing to the upstream water
and sediment conditions and the reservoir scheduling process. In this study, based on a one-dimensional mathemati-
cal model of sediment, we investigated the comprehensive impact of changes in upstream and downstream boundary
conditions on the sedimentation characteristics of the TGR. An empirical relationship between sediment inflow, aver-
age flood-season water level of the dam, and reservoir sedimentation was established, and their contributions and fu-
ture sedimentation trends are discussed. We found that sediment inflow from upstream tributaries and the average
flood-season water level of the dam are the main factors affecting sedimentation in the reservoir, causing the center of
gravity of the sedimentation area to shift. Changes in sediment sorting and erosion/sedimentation in the downstream
backwater and upper part of the perennial backwater zones are the most affected. In recent years, the contribution of
sediment from the main stem to reservoir sedimentation has decreased, and the contribution from tributaries has in-
creased. The recent impact of changes in the average flood-season water level of the dam on reservoir sedimentation is
relatively small compared to the period from 2003 to 2012. In a normal hydrological year, the estimated sedimenta-
tion volume in the Three Gorges Reservoir is approximately 50 million tons, whereas in an unfavorable flood-combined
hydrological year, especially when heavy rainfall in the tributaries causes the peak flow of the Minjiang and
Jialingjiang rivers to exceed 30 000 m’/s, the estimated sedimentation volume in the Three Gorges Reservoir is ap-

proximately 160 million tons.

Key words: sedimentation; sediment inflow; dam water level; numerical simulation; Three Gorges Reservoir
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