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Abstract

There are mainly two difficulties in the process of solving a single reservoir operation, which are
the possibility of un-optimal in the reservoir conventional operation and the complexity in the op-
timal operation. In order to solve these problems, a deterministic flood operation model was es-
tablished, then a simplified two-dimensional dynamic programming method was used to resolve
the difficulties of time-lag of the Muskingum method and find the optimal solution. Using the im-
plicit stochastic method to analyze the optimal trajectory, forecasting reservoir capacity and sto-
rage outflow were applied. The operating rules of the Baise reservoir were derived by piecewise
linear fitting. This Baise reservoir was selected as the case study. The results indicated that the
simplified two-dimensional dynamic programming can reduce the computational complexity. The
optimal operation made the mean value of reservoir maximum water levels 0.27 m lower than the
conventional operating rules, and the optimal operation is superior to the conventional operation.
The operating rules made the mean value of reservoir maximum water levels 0.27 m lower than
the conventional operating rules, and the derived operating rules can optimize the process of the
Baise reservoir flood storage.
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Figure 1. Simplified two-dimensional dynamic programming
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Table 1. Parameters of the Baise reservoir
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Figure 2. Project in drainage area
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Table 2. Flood control operating rules of the Baise reservoir in main flood season (5.20 - 8.10)
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Figure 3. Comparison of the various operating models of 200 years in the Baise reservoir (2001)
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Figure 4. Objective function and computational time with various discrete steps
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Table 3. Comparison of the various operating models of 200 years in the Baise reservoir
7 3. BEKEREFESR 200 F—BLERELR

‘i R BE T s PEAR A U R EEAR I

i KEERGE  KERK  HERREK  KEERRS KERKHE BREKR KERS KERK HBHEREKR
AKAEm)  HFmMYs) FEA(mYs)  KAI(m)  FmYs)  Em¥s)  KAE(m)  HERAmMYs)  E/(mPs)

1962 215.36 3000 4580 21457 2640 4580 216.02 2410 3970
1966 219.18 3000 4690 217.26 3780 4690 219.35 3120 4700
1968 218.89 3000 4900 217.33 3850 4900 219.29 3110 4960
1970 219.61 3000 3480 215.46 3070 3480 217.52 2880 3270
1974 215.62 2990 3710 214.00 2600 3710 215.40 2330 3050
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1978 218.56 3000 3700 217.19 3220 3700 219.21 3100 3740
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Table 4. Comparison of operation results of five return period design floods using 2001 typical flood in the Baise reservoir
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Table 5. Sample distributions of flow and reservoir
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Figure 5. Piecewise fitting results of the Baise reservoir
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