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Abstract

The cascade dam system can be used in hydropower cascade development to achieve the purpose
of rational development and comprehensive utilization of river water resources. Taking Kariba
dam as an example, this paper assumed that the original dam will be converted into a cascade dam
system. After obtaining the satellite elevation data of the middle reaches of the Zambezi River, the
geographic analysis software was used to obtain the location and related geographic information
of the cascaded dams where hundreds of kilometers of them were conditionally constructed. After
using the linear regression fitting model to analyze the data error, the paper screened out the riv-
er cross section and the reservoir capacity data of the possible locations of the dam of a thousand
dams by using the analysis software. Finally, the analytic hierarchy process was used to establish
the objective function of the comprehensive evaluation, and the linear optimization model was
established to optimize the solution of the dam site selection by software. The optimal solution set
was obtained which surpasses the original dam with the cost and economic benefits. The research
method of this article is of great reference to the development of water conservancy series.
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Figure 1. Global Mapper elevation image
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Figure 2. Elevation section of the river plane
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Figure 3. Concept map of Kariba dam
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Table 1. River wide data of the observation point
2 1. BRoy M AT B B

EnRs R EnRs TR EnRs I
1 119.09 m 103 400.74 m 303 400.74 m
2 97.62m 104 407.78 m 304 407.78 m
3 128.25m 105 467.99 m 305 467.99 m
100 134.45m 1052 540.97 m 1252 540.97 m
101 175.42m 1053 559.44 m 1253 559.44 m
102 207.10 m 1054 574.02 m 1254 574.02m
S 24330 B 14550 m V2400 5 508.75 m - 4493 B 508.75 m
R
h:
Figure 4. Schematic diagram of cross section of a dam
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Figure 5. Schematic diagram of reservoir capacity
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Table 2. Comparison matrix data
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Table 3. Comparison of optimal solutions under different priorities
= 3. FNEMEEBHRTHRME SRR

BA Bk EESE L
IR E 10 20 20
SRS 69380874.0 210139857.3 104739521.3
i TR 228638.0 787811.9 411527.7
PR AL 1.067 3.233 1.611

Table 4. LINGO programming optimal solution set
= 4. LINGO HmiEBEIMRMRE

i [ty 5 JE k30 e B TR e TR IR A T AR IR 2%
1 355.197 105047.490 3.514 7613.157 2016573.126
2 357.973 105312.370 7.937 11259.682 2982464.695
3 340.970 170527.370 5.951 14788.148 4059938.182
4 328.947 264628.850 17.973 17574.468 4412948.828
5 329.105 264879.950 17.647 26158.848 6568486.720
6 327.370 271175.860 17.379 19159.240 5265725.415
7 328.897 272000.380 18.844 25046.944 6883902.011
8 328.142 272275.220 18.293 24965.193 6861433.650
9 328.900 272550.060 18.364 25324.178 6960097.109
10 327.622 273374.580 18.199 22340.914 6140176.742
11 326.661 273649.420 17.309 15762.838 4332258.267
12 328.983 273924.260 22.024 22310.882 6131922.813
13 328.756 274199.100 19.546 29052.474 7984781.923
14 328.028 274480.620 18.891 16898.981 4757401.190
15 328.220 275043.660 19.538 31958.250 8996886.416
16 327.300 275325.180 18.081 27537.036 7752226.369
17 326.498 275606.700 17.651 17051.731 4800403.180
18 327.000 276169.740 18.345 14918.877 4199962.184
19 327.231 276256.617 18.321 20831.682 1809794.073
20 327.389 276343.494 19.122 20973.763 1822137.614
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