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Abstract

This research aims to apply the cuckoo search algorithms connected with a simulation model in order to improve the
rule curve of a reservoir. A minimum average water shortage was used to be the objective function for searching
procedure. Monthly rule curves of the Lampao reservoir located in Kalasin province were considered in this study,
which consists of average monthly inflows into the reservoir from year 1968 - 2011, net demand from the reservoir,
hydrologic data and physical data of the Lampao reservoir. In addition, 100 samples of generated inflow data were
used to evaluate the performance of newly obtained rule curves. These results present the situation of water shortage
and overflow in terms of frequency and duration, amount of average and maximum water. The results found that the
pattern of the obtained rule curves from the cuckoo search algorithms connected with a simulation model is similar to
the existing rule curves. The new lower rule curve is higher than the existing rule curve during the dry season from

January to May. Hence, it can increase storage water to meet the water demand. The new upper rule curve is lower
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Lampao Reservoir

than the existing rule curves during June to August. For this reason, it also can reduce flood risk during rainy season.

The results of the evaluation performance of the newly obtained rule curve found that water shortage and overflow

decreased slightly. In the case of increasing the irrigation area of 8,000 hectares, the new rule curve can also be used

as a basis for releasing water from the reservoir.

Keywords: reservoir rule curves, cuckoo search algorithms, reservoir management, reservoir operation simulation.
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Table 1 Situations of water shortage and excess release

of the systems.

Situations Fre- Magnitude Duration (year)
(timesl/year) |quency (MCM/year)
Aver- | Maxi- | Average | Maxi-
age mum mum
Water W | 0.763 | 84.109 | 368.870 | 3.980 | 9.920
Shortage| | 0053 | 11.432 | 87.002 |1.122 | 2.915
W | 0.929 |917.501| 2672.607 |13.624| 22.560
Overflow
O | 0.036 | 55.367 | 390.664 | 6.335 | 7.543

Note : U= mean, O= standard deviation

Table 2 Situations of water shortage and excess release

of the systems for additional irrigation area 8,000

hectares.
Fre- | Magnitude (MCM/
Duration (year)
Situations |quency year)
(times/year) | Aver- | Maxi- Maxi-
Average
age mum mum
Water | " | 0.800 |144.540| 533.950 | 4.765 | 11.220
Shortage| o | 0.051 | 14.901 | 100.125 | 1.338 | 3.477
W | 0.915 |835.837| 2506.985 | 11.588| 20.790
Overflow
O | 0.038 | 51.882 | 380.945 | 5.131 | 6.932

Note : u= mean, O= standard deviation
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