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Abstract

This research aims to apply the Tabu Search technique connected with a simulation model to improve the rule curve
of a reservoir. The function of three cases: the minimal average water shortage, minimal frequency of water
shortages and minimal amount of water shortage were used for the objective function for the search procedure. The
monthly rule curves of Lampao reservoir located in Kalasin province were considered in this study. The inflow record
from 1968 to 2014, net water demand from the reservoir, hydrologic data and physical data of the Lampao reservoir
were used in the study. In addition, 100 samples of generated inflow data were used to evaluate the
performance of the newly obtained rule curves. The results presented the situation of water shortage and excess

release in terms of frequency and duration, amount of average and maximum.
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The results found that the proposed model with three objective functions provided new rule curves. The

patterns of these new rule curves are similar due to seasonal inflow effect and simniler conditions. These obtained

rule curves were used to evaluate and compare with the existing rule curves. The results present that the rule curves,

using average water shortage as an objective function in the searching process, were more suitable than the other

rule curves including the existing rule curves. Then, the obtained rule curves of the proposed model using average

water shortage as an objective function were used to evaluate with synthetic inflow of 100 samples. There were 3

conditions including normal condition, increasing 20% of water demand and increasing 20% effective rain fall. The

results also found that the new rule curves of using average water shortage as an objective function can alleviate

situations of water shortage and flood more than other rule curves as well as ineluding the rule curves.

Keywords: Reservoir rule curves, Optimization techniques, Tabu Search, Reservoir management.
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Table 1 Assessment of reservoir performance curve control to assess the situation of water shortage by determining
the average minimum water shortages. Frequency of water supply shortages and the lowest maximum mini-

mum a reservoir of Lampao 47 years from 1968 to 2014

Situations (times/year) curve Fre-quency Magnitude (MCM/year) Duration (year)
Timelyear Average Maximum Average Maximum
Water Old 0.745 190.574 549.000 3.889 7.000
Shortage Maximum 0.723 188.617 548.000 3.778 7.000
Frequency 0.723 181.021 604.000 3.778 7.000
maximum shortage 0.745 175.745 543.000 3.889 7.000
Overflow Oold 0.702 524.459 2,869.787 3.667 13.000
Maximum 0.723 522.608 2,868.673 4.250 14.000
Frequency 0.702 515.718 2,869.396 3.667 13.000
maximum shortage 0.723 511.172 2,869.632 3.778 14.000

Table 2 Evaluate the performance curve control of the reservoir to assess the situation of water shortage by deter
mining the average of the lowest frequency of water shortages, water scarcity and the minimal amount of
shortage maximum minimal use of synthetic Lampao Reservoir. in the past 47 years from 1968 to 2014 100

series.Note : m= mean, s= standard deviation

Situations curve Fre-quency Magnitude Duration (year)
(times/year) (MCM/year)
Timelyear Average Maximum Average Maximum

Water Old o8 0.811 206.075 596.580 5.762 12.800
Shortage 9 0.726 541.156 2,539.602 4.032 9.970
Maximum o8 0.758 195.890 616.900 4.505 11.260

9 0.722 527.732 2,532.607 4.066 10.070

Frequency o8 0.797 193.151 609.610 5.334 12.900

9 0.710 526.521 2,546.917 3.839 9.520

maximum shortage 3] 0.811 199.261 602.920 5.667 13.290

9 0.724 532.236 2,534.583 4.033 9.980

Overflow Old 88 0.046 22.690 140.814 1.822 5.164

9 0.058 68.737 583.904 1.126 3.465

Maximum 88 0.044 13.433 135.454 1.119 3.958

9 0.050 15.022 543.164 1.092 3.965

Frequency 3 0.043 13.507 143.845 1.460 4.437

9 0.049 15.075 547.885 0.894 3.392

maximum shortage 3 0.038 14.201 145.069 1.453 4.404

o 0.053 15.687 541.001 1.047 3.808
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Table 3 Evaluate the performance curve control of the water reservoir, the irrigation rose 20% to assess the situation

of water shortage by determining the average minimum water shortages. A reservoir of LamPao synthesized

in the past 47 years from 1968 to 2014 100

Situations curve Fre-quency Magnitude Duration (year)
(timesl/year) (MCMl/year)
Timelyear Average Maximum Average Maximum
Water old o8 0.981 350.954 903.990 43.180 43.180
Shortage o 0.622 413114 2287.885 2.949 7.190
New o8 0.873 338.161 930.370 8.697 17.800
9 0.604 396.147 2279.821 2.814 6.800
Overflow old o8 0.009 30.144 172.440 0.386 0.386
9 0.059 62.997 564.096 0.610 2.107
New o8 0.037 17.097 148.711 4.502 6.326
9 0.052 18.098 523.853 0.551 2.089

Note : m= mean, s= standard deviation

Table 4 Evaluate the performance curve of reservoir control for the rain increased 20% to assess the situation of

water shortage by determining the average minimum water shortages. A reservoir of LamPao synthesized in

the past 47 years from 1968 to 2014 100 series.

Fre-quency Magnitude (MCM/year) Duration (year)
Situations (times/year) curve

Timelyear Average Maximum Average Maximum

Water old H 0.805 200.081 583.370 5.587 12.620

Shortage c 0.730 547.938 2,552.495 4.057 10.110

New o8 0.752 189.281 603.020 4.376 11.010

9 0.727 533.858 2542.523 4.127 10.210

Overflow old o8 0.047 22.149 139.454 1.801 5.185

9 0.057 68.965 584.847 1.068 3.567

New o8 0.043 12.976 134.586 1.056 3.912

9 0.051 14.774 544.997 1.181 4.120

Note : m= mean, s= standard deviation
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