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A Study on Objective Functions
for the Multi—purpose Dam Operation Plan in Korea
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Abstract

Optimization is a process that searches an optimal solution to obtain maximum or minimum value
of an objective function. Many researchers have focused on effective search algorithms for the
optimum but few researches were interested in establishing the objective function. This study
compares two approaches for the objective function: one allows a tradeoff among the objectives and
the other does not allow a tradeoff by assigning weights for the absolute priority between the
objectives. An optimization model using sampling stochastic dynamic programming was applied to
these two objective functions and the resulting optimal policies were compared. As a result, the
objective function with no tradeoff provides a decision making process that matches practical reservoir
operations than that with a tradeoff allowed. Therefore, it is more reasonable to establish the objective
function with no a tradeoff among the objectives for multi-purpose dam operation plan in Korea.

keywords : Objective function, Priority, Sampling stochastic dynamic programming, Dam operation plan
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Fig. 3. The Expected Values of the Objective Function Corresponding to Initial Storages in January
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Table 1. The Expected Values of the Objective Function Corresponding to Initial Storages in January

Initial storage Water shortage Firm water supply elevation Hydropower benefit
(10° m®) (10° m®) in June (10° m% (100 million won)
Yong Dae Tradeotf Ab‘sol.ute Tradeoff Ab.sol.ute Tradeoff Ab .sollute
—dam -cheong priority priority priority
451.7 2694.5 2554.0 3945.8 4315.5 555.6 556.1
501.1 2067.0 1982.2 3860.6 4192.3 572.3 577.1
599.8 1058.9 1046.0 3629.8 3785.5 628.6 633.2
698.6 h27.4 523.6 33255 3379.7 696.1 694.5
949 797.3 309.9 309.3 3280.1 3040.7 770.5 761.8
896.1 2584 2579 2848.3 2854.9 8352.4 842.0
994.8 252.5 252.2 27795 2785.3 942.0 928.3
1093.6 252.2 252.0 2764.6 2765.1 1040.3 1017.2
1192.3 252.0 252.0 2762.3 2760.5 11416 11124
1241.7 252.0 252.0 2761.3 2760.2 1190.8 1162.1
451.7 2121.0 1036.7 2221.2 3797.8 671.4 672.9
501.1 1516.6 624.9 2157.2 3474.8 689.0 7117
599.8 641.8 197.7 1916.6 2825.2 745.3 767.0
698.6 197.8 17 .2 1604.3 2236.0 812.6 833.6
2503 797.3 39.8 106 13129 1607.8 339.3 891.8
896.1 9.3 6.0 1156.5 1236.8 976.6 962.6
994.8 6.1 58 1106.1 1104.7 1068.7 1047.0
1093.6 59 58 1091.3 1076.1 1165.1 1138.7
1192.3 5.8 5.8 1084.7 10729 1263.7 1236.1
1241.7 58 5.8 1078.7 10727 1309.6 1291.8
451.7 1906.9 363.1 1413.9 3369.4 726.5 765.1
501.1 1331.2 157.0 13745 3089.1 749.5 792.0
599.8 517.3 143 1175.0 2365.1 308.0 848.0
693.6 141.7 0.5 853.6 16495 876.4 898.4
3539 797.3 22.2 0.0 562.8 803.3 951.2 953.1
896.1 25 0.0 399.6 461.8 1036.8 1021.2
994.8 0.3 0.0 346.3 349.5 1130.1 1105.7
1093.6 0.1 0.0 336.8 326.6 1229.6 1195.6
1192.3 0.0 0.0 335.7 324.0 13315 1294.0
1241.7 0.0 0.0 335.7 323.8 13786 1349.6
Note: The better results in bold
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