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Numerical Simulation of Flow and Sediment Transport for Jingjiang River and Dongting Lak

e Downstream the Three Gorges Project
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Jinagjiang River and Dongting Lake;Mathematical model of river network for flow and sedi

ment transport;Fluvial process;Dolphins habitat;Water resource for Dongting Lake

X3

=K PER AKIBAT I, A L eRvb AR E D, K BB U AR &, (E AR R 9 (T s A T 5
AL LAHT IR A 7 — S AR A . — 7 T T b T B AR A AR S
JIHEK NG, ARV LB T SR T R, A0 RAE I B R SRR SR i H AR A B
BB, XSS D R S L T AR ARRAUL R R AT TE R AT A, T
RAZEFRIE, RPN EUER I PIRAI . 9 TR I R, ASOICR AR T = oK
7 KR JE RS K YD ORI R, LRAL T b SR AT ik it B A R Z R, R TR
MR AT E AR 1B PRI, JRIE IR TR B -V T BORAD AR N T PnT i O B R
Wi o AEUIRTATE w8 o3 A Al b, D 1 3t 2B T T 038 e T8 35 ML 5% R A A, 0l
SRS T Y] W 7K B 3 AR TR AT g b S A% A AR RSV B B R IEIT B R BE I 7K R 2 AT HUH
PP, B R TR AR R . SR B . — YRR AR PR AR T RAR T A
BREE LA EEA Ry, I A ARAE, AT BB A ST T R IR KK IS S . S SRR KD
BN TR AR R RV BE K I TS, BERRAT 2003-2008 SRS RAIENIA T 2%
o 1% BRI FFAF HAT A R A BAE R K 40 5 NIRRE SRR, H R RIRIR T R4
BERARRIRE, SRR AGLAE — BUR R IR RFEE R R AN R, 28 R i B IR AR ok — € i
J1o T IHEARRIIBTBIES, ST SRR T 1998 KA 1954 S KAE piIpl e B 2614 T
= URIK IS AT A BT S SR LM I B i DA AR R o = WK R I & KIS AT ST A R i AR A4
Bithr B TRORR M, SCrR DTN S 3% e s KUK 22 41/ 80N, 3t 1 = Wkidt il T iE 3t 1
AR R SK A AL VAN B ] BEIE RN . S5 A RE I RK BRI RT3 A
THRRBE RN T = 0V 73 SR A AN Y 203 e BT i DX K B R AL, S5 SRR = LTt NI
VW iR, DA BE T Y 11 AR BT PR AR A RS S M e ] P ) e K B AR BRI 3

I SE ]

After the Three Gorges Dam (TGD) closed the Yangtze River, due to reduction upstream
sediment input, the risk of excessive siltation has been reduced, however, the erosion
situation of middle and lower reaches of the Yangtze River, has undergone some new changes,
which is different from the original viewpoints. In some local areas of the Yangtze River,
key positions or reaches for flood management raised, such as the Lujiahe shoal and the
reach from the Chenglingji to Luoshan. They are located in or near the Songzi inlet and
the outlet of Dongting Lake to Yangtze River. Few amount of erosion, but even deposition,
appears at these key positions. Under the control of nodes, problem about the fluvial
process of the middle and lower reaches of Yangtze River and exchange of water and sediment
between Jingjiang River and Dongting Lake should be investigated further.In the paper,
measured data of flow, sediment transport and river bed deformation before and after the
the Three Gorges Project (TGP) operation are collected. The results from the cross section
topography method are compared to the results by amount of sediment discharge rate method
The qualitative conclusions of cluvial process are presented and the impact of sand mining
on river bed deformation is estimated in the reach from Yichang to Shashi. In order to
predict the evolution trend of the middle and lower reaches of the Yangtze River and
relationship between the Jingjiang River and Dongting Lake, one dimensional mathematical
model of river network for flow and sediment transport model are presented. The calculation
domain is from Yichang, downstream of the dam, to Datong, involving Dongting Lake. The

model includes a mended zero discharge module, a self-adjusting roughness coefficients

module, a coupled 1d and 2d channel flow module, a non—equilibrium sediment transport




module and a bed deformation module. The models are calibrated by the field hydrological
and sediment transport data, results of water level and flow discharge agree well with
the measured data. The model can be used to calculate the movement of water and sediment
transport. The measured data from October, 2003 to October, 2008 are adopted as input
boundary data, the model is used to calculate the evolution of the middle and lower reaches
of the Yangtze River. The results show that the general erosion occurs in from Yichang to
Hankou, but deposition occurs in from the Chenglingji to Luoshan, the results increase
the flood risk at Chenglingji station. The series measured data of 1954 and 1998 Yangtze
River floods are used to assess the flood control situation after the topographic
variation. Some scheduling schemes to prevent flood are designed and the volume of flood
diversion area is calculated. The impoundment of the TGP will effect on the ecological
environment of the Yangtze River. In this paper, taking the water safety development trend
of Dolphins habitat as an example, possible impact of terrain changes on the Yangtze River
rare aquatic habitat are analyzed. Aim at water resource proble of Dongting Lake, the
discharge trend of three inlets (Songzi, Ouchi and Taiping) and water resource problem in
Dongting Lake have been discussed, the result shows that both of variation of distributary
for three inlets and river bed deformation at Chenglingji to Luoshan intensely influence

water resource of Dongting Lake.
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