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Abstract

This research aims to apply the Artificial Bee Colony technique connected with a
simulation model in order to improve rule curve of the reservoir. The minimal average
water shortage, minimal frequency of water shortages and minimal amount of water
shortage were used to be the objective functions for searching procedure. In addition,
100 samples of generated inflow data were used to evaluate the performance of the
new obtained rule curves. The results were presented situation of water shortage and
excess release in term of frequency and duration, amount of average and maximum.
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.

The results found that the proposed model with three objective functions
provided the new rule curves. The patterns of these rule curves are similar due to
seasonal inflow effect and the same conditions. These obtained rule curves were used
to evaluate and compare with the existing rule curves. The results present that the
rule curves of using average water shortage as an objective function in searching
process were 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 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 the other rule curves as well as existing rule curves.

Keywords: Reservoir Management; Reservoir Rule Curves; Optimization Techniques; Artificial

Bee Colony; Reservoir Management
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AANE a | 0781 | 192939 | 598270 | 5017 | 11.660
o 0.713 | 526.480 | 2,522.894 3.883 9.610

ANIDIALARY
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qugn

o 0.729 | 537.427 | 2,532.887 4.020 10.210
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. v~ mmﬁ' ﬂ%uwmﬁ1 (@ AU.L.) e (1)
foumsal wulag P — — T3
(AS9/1) | AMimae | MIANER | ARKEY | MUANEA
R | 0981 | 350954 | 903.990 43.180 | 43.180
AN
v o | 0622 | 413.114 | 2,287.885 | 2.949 7.190
IAUARUL
T 4 | 0870 | 332935 | 897.730 8.724 17.310
iFY
o | 0604 | 393.181 | 2,258.090 | 2.830 6.870
- 4« | 0.009 30.144 172.440 0.386 0.386
AN
N o | 0.059 62.997 | 564.096 0.610 2.107
Mslnaau
T o | 0.044 31.102 165.462 4.741 7.063
iFY
o | 0.059 61.689 562.441 0.585 2.200
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Mslnaau
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kY
o | 0.058 68.975 584.798 0.973 3.408
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