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Research and application on water-sediment coordinative
optimized dispatch of water-supply reservoir
in the sediment-laden river

WU Wei,ZHOU Xiao-de, WANG Xin-hong, CHENG Wen

(Key Lab of Northwest Water Resources and Environment Ecology of MOE at XAUT ,Xi’an,Shaanxi 710048 ,China)

Abstract: [Objective] The contradictions between water supply and sediment reduction occurred in the
water-supply reservoir of sediment-laden river were analyzed. And the technical support was provided to lay
down reasonable operational mode for this type of reservoir. [Method) Using the basic idea of flow-sedi-
ment mathematical model and optimization theory, the couple model of water-sediment coordinative opti-
mized dispatch was built in the water-supply reservoir of sediment-laden river. And the model was applied
to optimize and compare the operational mode of Tingkou reservoir which was a typical water-supply reser-
voir in the sediment-laden river. [Result] The couple model of water-sediment coordinative optimized dis-
patch was successfully built in the water-supply reservoir of sediment-laden river. The model consisted of
the dynamic programming sub-model for reservoir optimized operation and the calculation sub-model of
sediment erosion-deposition. Through the transfer of parameters and data,the couple model was formed as
the definite conditions were influenced. The couple model was applied to optimize and compare the opera-
tional mode of Tingkou reservoir. The results showed that the following operational mode was reasonable

to Tingkou reservoir, that is storage operation but low water desilting at the right time of flood season.
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[Conclusion] The model had strong rationality and wide applicability. An effective way was provided to

solve the problem of water-sediment coordinative optimized dispatch in the water-supply reservoir of sedi-

ment-laden river.

Key words: sediment-laden river; water-supply reservoir; coordinative optimized dispatch of water and

sediment ; coupled model
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coordinative optimized dispatch
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Table 1 Results of water-sediment coordinative dispatch in different operational modes
TR Pk
VS Scour and silting condition Water supply condition
R VAT B S b fE Sk B
. e Ly RTT IR B P TK B . , e %
Plan  MAMHER  HOL/% RITRBA, ZRPARAR. jpaps/s mocmommn/ %
number (Fm®) Sediment Monthly Maximum
. . . Accumulated Amount of .
Residual storage evacuation ratio . guaranteed rate failure depth
deposit volume water supply
1 2502 68.5 17 892 6 320 93.63 19. 99
2 3 964 69.5 17 347 7 203 95.23 19. 97
3 3093 66. 4 19 089 7 181 94. 07 19. 99
4 3 755 70.7 16 637 7 210 94. 81 19. 98
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Table 2 Results of water-sediment coordinative dispatch in the plan 3 operational mode and the

different normal storage level conditions
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EiFEm JBATAERR /4F Operating period 52 52 52
Operational aspect HEVP /K A7 /m Sediment evacuation level 892 893 894
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é*m%di‘i ZAESE R R/ (J7 m®) Multiannual mean deposit volume 372 382 390
Scour an
silting li‘onldition ZAEN I HEYD L/ % Multiannual mean sediment evacuation ratio 67.2 66. 4 65.8
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LA KR/ (O m?)
B L Multiannual mean water supply amount 7094 7181 7189
Wa(terdiLllpply H K AR IEZE/ % Monthly guaranteed rate 95.51 94. 07 93. 36
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e RWEIRVR B/ % Maximum failure depth 19. 95 19. 99 19.97
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Fig. 2 Inflow and water supply hydrograph of Tingkou

reservoir during the 52 operation years
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during the 52 operation years
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