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Fig. 1 River regime of Chonggqing reach and the water level changes in front of Three Gorges Dam
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Tab.1 Comparison of water surface gradient and average velocity of Chongqing reach in 2007 and 2012
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Tab. 2 Scouring and silting of Chongqing reach between 2003 and 2017
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Fig. 9 Relationship between the mean flow rate of typical sections in Chongqing reach and the inflow rate and

the water level in front of TGD in 2012
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Tab. 3 Statistics of flow and sediment conditions in Chongqing reach
during the drawdown period of TGR
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2015 105 021 6810 4530 0.042 0 54 032 7400 5860 0.048 0 -251
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Fig. 10 Relationship between the amount of erosion and
deposition in Chongqing reach and the inflow in front of
TGD (a) and relationship between the amount of erosion and
deposition and the daily average drawdown of water level (b)

FAWALRE, /DNTRRBBEYPEE S, B & v it 5 KN T VD5 B /Y 52 i I A B
B, WRVD SR ALY 2012 4F R 2013 4F | 2015 4F 12017 4F, WIBGEV R2ZERZ
55K A LT KA T 7 R A R

UK E 175 miRIRTEE K G , HPR IR X T B A 35 v R =R AT S, 1)
[E) 25 ~F WEG I KT 4000 m/s, HURTKAART 167 miF, B A97K J7 K2R e B8 i e
B, WIRIFIRIEAGEYIRZS ;S -F sl i S K 2= 5d 5000 mYs, RTKA F
M2 163 mit, TBLfGEIE A PGEIG KB BE, EVPRE I B, ARe/KEH 163 m
DLR Y H KA T V& 8 B IR 2 0.3 mZE A7 I, SR AT LK b —4E U IR BTG K Rk
ESER TR AR, TR R R T B A RN . Y =K ST KA H 24 R
H 0.3 mik— WK 2 0.4 mi, 8RB Ay wp i AR BERA s, 3R R AR ]
Bl IRAS G 0] sl () B B e Vb A £, HEB RV EZRIEFHIHM IR E . A
20124F TR, PEBES 4 V0T K HAb S s oK ristiasf T, =K 3 AR B V0 K vk
D TR R T B R TR VDU A A D . TR, SRR T SRR, A REARIET
PE =K IR KAL H YIREIEAE 0.3 m A=Ay, JE R Tl B H B0 SRR IR R mT BEE A /N
3.2 EURE B IS R

54 ORI IR VD E VORI TETE bR, 201245 H 7 H =ik FEAE T 74 39158 i I
JEE T X E DR FE I X T B AR 5 — IR R A M B i, =5 H 24 H, BIHT/KAZFH 161.92 m
7% 2 154.05 m, {HIEMEEE7.87 m, HYEJRHE046 m (F84), MAMEI, A€, T
TR 5420 m¥/s. 7570 m/s, A 17 d AT BIPIT BE RIS 101 T m’. S4E
EBiGY SN AN == e el S R D7 RU T iR T Ny T T 5 S 8111 1 AT B



124 i B 2E 76 %

R4 HBERETTRREEERL TER XA RIRD HREXT
Tab. 4 Sediment scouring and silting in Chongqing reach under the condition of
silt reduction operation of TGR

(T = WRINTAKA (m) IKBLIE % KOLH Y HEs eiTE=
PARE R WA MR EE (m) T (m/d) Fitt(mY/s) (10'm’)
2009.04.11—05.11 159.80 156.05 3.75 0.13 5590 483
2009.05.11—06.11 156.05 146.26 9.79 0.33 7460 -22.0
2010.05.11—05.25 156.18 151.81 437 0.29 7860 458
2011.04.22—05.18 158.56 154.53 4.03 0.16 5310 76.3
2012.05.07—05.24 161.92 154.05 7.87 0.46 7570 -101
(R T £ 1)
2013.05.13—05.20 160.17 156.12 4.05 0.58 6320 -33.3
ORI 15 10

FERR R, Fish TITBLR K , HEam e rb et 1 g an,; H—md
SR F ek K AR A X, 20134E5 H 13—20 H ], =Wk E R RIET KAz B
THIEIREE 2 0.58 m, LIINKIZE I B v, A 7 I 0 8 2 40 P o0 D =8 3 X ) Bt
RIS 33.3 05 m®,  HH[RDVAT BEOR A A A AR A F 2012 AR 55, DRITT H 2595 U0 J3E A X 4
2012 4F /)N, R HC A T A VA B R AR AT B B A o AT L, e T B Ve U 5 4
FIRTHE T, DASE I UK T 7 1088 A I Oy SR A% — 8 A B L I oK e R Wl B2 (1) 36 VD i
JE, #E AT RIERK A ER TR, JB0IRR EE REAS I8 B B AR

4

(1) =Wk 175 mikEetEE /K G 2 2012 47, 8 PC 3308 DX ] Bt vl 50 135 5 T 4
ST KBRS EITIE , T BORV8KIRI D>, 2012—2017 4F30] PR il 58 5 - R
BB IR . AR IR £, (HIRESREE LR PR, HURTBREVRE T
R, YRGBT YRR e V00 . W IR S B op it 2 % AR AE B RS IR VD W iar, HT iP5
) T TR — P82 A iR B RN I35 sl i T & A= K AR T

(2) B PR 3230 DX 90T B T % 016 Vs il 4 A 2 BRI 25 A« IR /K o7 B2 H H 19
TENREE . YT ERs i /N T 4000 m/s SCINAT KA 55 T 167 m, I BESEATE EEV; H
Joi, BEE R AN ETK AR, BT RETD s - MEss it i 5000 m'/s k4
AR, WIRTAKALE 163 m4kEE v, W BGE VM RE idbas . A REIRIEKE A 163 m PR
THIER) H IR AR 0.3 m, WU AREE] BRI IR R el R B E SE AR VD 2 ik .

(3) 20124F-F12013 4F = W/K e Ve I D R B2, R BE I IR ZK A2 F 162 m
PLUR Y H T4 5 IR 155 0.46 m F10.58 m, 5707 AL T BE BV 44k, A 17 d 17 d
A B B P B DR R IR X TR B A S PR R VD 101 7 mP 1 33.3 7 m®, A VDR AT AE TR I
T EE 1 00 A K

5 % ik (References)

[1] Sedimentation Panel of TGP. Research on Sedimentation in the TGR (2001-2005). Beijing: Intellectual Property Press,
2008. [ =ik TREJRYD T KA. ZWoR TRV IRBIITTE(2001-2005). JLat: R AL, 2008.]

[2] Zhang Xujin, Mu Dewei, Zhao Shiqiang. Sediment aggregation and regulation for Chongqing reach of the fluctuating
backwater district in Three Georges Reservoir. Journal of Chongging Jianzhu University, 2006, 28(5): 13-17. [5k 2 ik,
RS, B HESR . =Wk 42 MK AE ) XCFE PO B VR BRI S A 3. i A SR #2431, 2006, 28(5): 13-17.]

[3] Huang Yue, Huang Yuling. Effect of Xiluodu hydropower station on sediment silting in Three Gorges Reservoir. China
Three Gorges Construction, 2002(9): 16-18, 48. [F& 1, BRI R IK /K XS — /K ZEJe VO I B ma LA . [ =z



13] RFQFY A . = WK 175 m &K R R BOs IR I8 B 1 8 Rt o 125

A, 2002(9): 16-18, 48.]

[4] Lu Yongjun, Zuo Liqin, Ji Rongyao, et al. Changes of sediment deposition and erosion at Chongqing reach in
backwater area of Three Gorges Project after reservoir adjusting of the upstream in the Yangtze River. Advances in
Water Science, 2009, 20(3): 318-324. [[ili7k 2, Z2 K, ZE5RME, 45, KID AT 5 =ik TRAE Bl Il /K X Jevb w22 £k,
JKBF2EBERE, 2009, 20(3): 318-324.]

[5] Liu Zhaocun, Zhao Jian, Zhao Shigiang. Experiment study on effects of backwater variation of Three Gorges Reservoir
on sediment transport of urban reach of Chongging. Chinese Journal of Hydrodynamics, 2012, 27(4): 388-393. [XI|JK17,
X, TSR =gk [n] 7K A% By X 8 DC I DX B b IR AE AR I . K Bl 12 G kR AR, 2012, 27(4):
388-393.]

[6] Zhu Lingling, Li Jun, Yuan Jing. Sediment erosion and deposition in the tail area of Three Gorges Reservoir. Journal of
Yangtze River Scientific Research Institute, 2018, 35(5):142-146, 156. [ARFF, 25482, 3 &, =Wk 78RR T P8 EIM X
B, KT R BEBER, 2018, 35(5): 142-146, 156.]

[7] Li Wenjie, Yang Shengfa, Fu Xuhui, et al. Sedimentation characteristics in the Three Gorges Reservoir during the initial
operation stage. Advances in Water Science, 2015, 26(5): 676-685. [Z25 (A, @ik %, FHEHRE, &5, = WK FEE 170
PRVP IR . KRR, 2015, 26(5): 676-685.]

[8] Yuan Jing, Xu Quanxi. Sediment trapping effect by reservoirs in the Jinsha River basin. Advances in Water Science,
2018, 29(4): 482-491. [ iy, VF 2B GVPVLIIIK PR VD RN IR BRFE R, 2018, 29(4): 482-491.]

[9] Zhu Lingling, Dong Xianyong, Chen Zefang. Sediment deposition of cascade reservoir in the Lower Jinsha River and
its impact on Three Gorges Reservoir. Journal of Yangtze River Scientific Research Institute, 2016, 34(3): 1-7. [2R# 5,
T, MRETDT. AUV HARR K BRI R O = K R IFSE . KV T Rb#BeBediz, 2016, 34(3): 1-7.]

[10] Zhang Xujin, He Jinchao, Mu Dewei. Impact of incoming runoft and sediment on sediment deposition along the
Chongging reach. Hydro-science and Engineering, 2010(1): 23-29. [5k£5 3, farfk ], REFEAR. LlEkACk VAR fk R Xt
TR BV IR R B 520 K FIZKIZ TR, 2010(1): 23-29.]

[11] Wang Yangui, Zeng Xian, Su Jialin, et al. Study on scour and deposition characteristics in Chongqing reach after Three
Gorges Reservoir operation. Journal of Sediment Research, 2017, 42(4): 1-8. [E4E 5, ¥ 5, IMEM, & =K 4EE K
J& T PRI B R RIS . VR YDIIFSE, 2017, 42(4): 1-8.]

[12] Yuan Jing, Xu Quanxi, Dong Bingjiang, et al. Study on sediment erosion and deposition characteristics in fluctuating
backwater area of Three Gorges Reservoir in the drawdown period. Journal of Sediment Research, 2015(3): 15-20. [
i, VAR, HONTL, 55 THTRU =K 2 R R I VD iR R PERIE S JETPHIFSE, 2015(3): 15-20.]

[13] Zhou Man, Huang Renyong, Xu Tao. Study and practice of the Three Gorges Reservoir regulations for sedimentation
reduction in its tail region. Journal of Hydroelectric Engineering, 2015, 34(4): 98-104. [J& 2, #{~ 55, k. —WK)E
JE RV VD U IR I B AT 5 SR, JK ) & HL AR, 2015, 34(4): 98-104.]

[14] Liu Dechun, Li Longcheng, Cheng Ping, et al. On boundary condition of Chongqing reach. Yangtze River, 2007, 38(9):
132-135. [XIftF, 2200k, R, 45, DK S DX Bl PRI S5 FFE. N BRKTT, 2007, 38(9): 132-135.]

[15] Zhu Lingling, Yuan Jing, Xu Quanxi. Study of flood level and its influence factors in Chongqing reach in upper Yangtze
River. Journal of Sediment Research, 2013(6): 53-59. [AR¥ ¥4, 32 i, F 4. HlP e 4= 116 5 D =38 3ok IX 9] B ik /K Aok
FIRZ IR ST, PR VDIFSE, 2013(6): 53-59.]

[16] Lu Jinyou, Huang Yue. Comparison of sedimentation in Three Gorges Reservoir between calculated prediction and
prototype measurement. Journal of Yangtze River Scientific Research Institute, 2013, 30(12): 1-6, 27. [/ 4/, BEM. =
e K PR AR FT 5 i B SN2 2R RS AT AR 2 Be Bedle, 2013, 30(12): 1-6, 27.]

[17] Xu Quanxi, Zhang Xiaofeng, Tan Guangming. The research of non-uniform sediment graded incipient motion. Journal
of Hydrodynamics, 1999, 14(2): 135-141. [F45, 1K/, &)1, A5 Vb3 IR ERIFSE A B k3 J120r58 45 ik
J&, 1999, 14(2): 135-141.]

[18] Dong Bingjiang, Chen Xianwei, Xu Quanxi. Investigations and considerations on peak sediment regulation of Three
Georges Reservoir. Yangtze River, 2014, 45(19): 1-5. [FE/RTT, Bk 4k, VF25. = WK VPG BE I8 T oy 5 18 %
ANERAKTL, 2014, 45(19): 1-5.]

[19] Xu Quanxi. Research on the variation of sediment transport regularity and affecting factors in the Upper Changjiang
River [D]. Wuhan: Wuhan University, 2007. [(F4%. V0 F 3 i v B A s 4k K Hzma R Z i [D]. i sl
K2, 2007.]

[20] Zhu Lingling, Xu Quanxi, Yan Lili. Sediment deposition of Modao Creek and Xiangxi River mouth section since the
impoundment of the Three Gorges Reservoir. Acta Geographica Sinica, 2019, 74(1): 131-145. [/R¥ ¥4, V4=, BRR
. UK AN R B ST PRV R Bt 5. MBI, 2019, 74(1): 131-145.]



126 i B 2E 76 %

Control index of sediment reduction dispatching in Chongqing
reach after the storage level of TGR reaching 175 m

ZHU Lingling', GE Hua’, DONG Bingjiang', YANG Chenggang'
(1. Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, China;
2. Changjiang River Scientific Research Institute of Changjiang Water Resources Commission,
Wuhan 430010, China)

Abstract: Chongqing reach is located in the fluctuating backwater zone of the Three Gorges
Reservoir (TGR). Sediment deposition and erosion of Chongqing reach is related to flood
control, shipping and wharf operation. It has become one of the key problems the TGR faces.
In this paper, based on the prototype observation data, the sediment scouring and silting law of
Chongqing reach before and after the 175 m experimental impoundment of the TGR was
investigated for the first time. In addition, combined with the analysis of river bed composition
and the one-dimensional mathematical model, the scouring conditions of suspended sediment
in Chongqing reach were calculated and analyzed. Furthermore, the basic conditions of
sediment transport in the study reach were applied to the practice of sediment reduction of the
TGR. The following conclusions can be drawn as follows: (1) From 2008 to 2012, when the
water storage level of TGR reached 175 m, the erosion intensity of the river bed in Chongqing
reach started to decline, and the main souring period of suspended load was postponed from the
water- impoundment stage to the pre- flood stage. After 2013, Xiluodu and Xiangjiaba
hydropower stations in the lower reaches of Jinsha River was completed and put into operation.
The sediment of Jinsha River was intercepted and the sediment entering the Three Gorges was
greatly reduced, which led to another increase of the river bed scouring intensity of Chongqing
reach. (2) When the inflow in front of the Three Gorges Dam (TGD) is greater than 4000 m’/s
and the water level is lower than 167 m, the suspended load on the river bed in Chongqing
reach begins to scour. When the inflow exceeds 5000 m’/s, the water level in front of the TGD
drops to 163 m, and the scouring intensity of suspended load increases obviously. Increasing
the drawdown rate of water level from 163 m before the TGD to 30 cm per day can avoid the
cumulative sedimentation in the Chongqing reach.

Keywords: Chongqing reach; main souring period of suspended load; scouring conditions of
suspended sediment; optimized operation for deposition reduction



