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Fig. 1 Framework for optimizing the joint operation rules with flood forecast information
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Fig. 2

Flowchart for making ideal joint operation

rules with flood forecast information
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Fig. 3 Comparison of the results between
conventional rule and optimal rule for
the design flood of the frequency as

5% of Zhaopingtai reservoir
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Fig.5 The forecast process of the typical flood in

Zhaopingtai reservoir
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Tab.1 Relationship between peak flows and flood volumes for different design standards in
Zhaopingtai reservoir and Baiguishan reservoir
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4 1 LK SRk SR FH R 08 2 TR R K o7
FBRAE 102. 60 m 5 T 0. 20 m. A0 X J5 L K
) ] L 235 SR N E /K 5 29 50. 40X 10° m”,

2 BUR R A TR K AL

Tab. 2 Satisfactory joint operation rules with flood forecast information

W & K PR M fa K FE
AR R/ Bk E/ KRR/ it/ ARt/ WRAG W R/ HiMEE/
KA/ m IKAL/m
10°m?® (m®+s™ 1) (m®es 1) (m®es! 10°m?® (m?® + s 1) (m® « s 1)
=300 300 =600 600
=2 000 400 >214 =7 500 3 000
=200 =6 500 <5 000 1100 >105. 38 3 000
=200 =6 500 =5 000 400 >263 >10 500 [Ti&jLA
>174. 44 1100 i itk
=270 =9 000 <5 000 3000 >300 >12 000 AT 8
>270 =9 000 7 000~5 000 2 000 >106.19 BID o
>330 =9 000 =7 000 1100
>330 >11 000 3 000
>180. 70 4

T« ALK B Y 504 21 R ek B D RSP 5 K 2 B8 0E O k5 DX ) AR O 2

% 3

PLEE T 4 K JE 168,20 m 1 & % 1L K E 102. 80 m # V8 % B B & TR E AN ey Rt 4 R

Tab. 3 The results from the joint operation rules with flood forecast information at the initial levels 168. 20 m

and 102. 80 m for Zhaopingtai reservoir and Baiguishan reservoir respectively

R Ll K
I /a — - - — - -
B RS /m KA /m BRI KA /m R R/ (m? o s71) KMAH/m WEAHR/(m? - s 1)
20 174. 80 174. 80 105. 36 600 105. 38
50 175. 82 105. 50 3 000 105. 90 3 000
100 177. 60 177. 60 105. 90 6 081 106. 19
2 000 180. 95 181. 00 109. 56 7 302 109. 56
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Optimal method to establish joint flood control operation rules
with flood forecast information for cascade reservoirs

ZHANG Gai-hong, WANG Guo-li", ZHANG Jing, TIAN Li

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Combining conventional optimal operation and forecast dispatch, an optimal method is
proposed to simplify the process of determining the optimal joint flood control operation rules with
flood forecast information for cascade reservoirs. First, for the operation target the optimal joint
operation rules based on the hydrographs are sought to minimize the occupied flood volumes for
controlling the various design floods, and the characteristics of the optimal set of operation rules are
analyzed and concluded. Next, the indexes for judging flood frequency are ascertained and the ideal
joint flood operation rules are drawn up in terms of forecast peak flow but with no consideration of
peak flow forecast error. Last, the satisfactory joint operation rules are determined by taking into
account of flow forecast errors for various design floods based on ideal joint forecast operation rules.
An application is given to the Zhaopingtai and Baiguishan cascade reservoirs. The application results
indicate that this method simplifies the process of determining the joint flood control operation rules
with flood forecast information for cascade reservoirs. It's a new approach to solve this kind of optimal

problems.

Key words: cascade reservoirs; optimal operation; union forecast operation; forecast flow



