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IMPROVING THE RULE CURVE OF A RESERVOIR SYSTEM USING TABU SEARCH
AND WIND-DRIVEN OPTIMIZATION TECHNIQUES

Niwat Bhumiphanl* Banyat Boribum® Suwapat Kosasaeng®

Abstract

This research aimed to apply an optimal search technique together with a reservoir
system simulation model to find the appropriate rule curve for the reservoir. The objective
function of the search was to calculate the average of the least water shortage and the average
of the least water surplus. This research used water data from 1994 to 2022, totaling 28 years,
from Oon Reservoir in Rae Subdistrict, Phang Khon District, Sakon Nakhon Province. These data
included the amount of water flowing each month, information on water demand from
reservoirs, and hydrological and physical data of the reservoir. Additionally, 1,000 water inflow
events into the reservoir were simulated to evaluate the performance of the rule curve
generated from the model. The results were presented in the form of situations of water scarcity
and water surplus which specified the period of the event, average water volume, and maximum
water volume. The research results indicate that the rule curves derived from various models
exhibit similar trends due to seasonal water variations and similar conditions. When tested and
compared to the current rule curve, the Wind- Driven Optimization ( WDO) technique
demonstrated superior capability in reducing the severity of water surplus situations compared
to the Tabu Search Algorithm (TSA) and the current rule curve. Nevertheless, both models

outperformed the current rule curve.

Keywords: Optimal value search, Water Management, Rule curve, Tabu search,

Wind-driven optimization
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Situations Rule Frequency Volume (MCM/year)  Time period (year)
curves (Time/year) Average  Maximum Average Maximum
Current 0.000 0.000 0.000 0.000 0.000
Shortage TSA 0.000 0.000 0.000 0.000 0.000
WDO 0.000 0.000 0.000 0.000 0.000
Current 1.000 250.540 470.730 30.000 30.000
Overflow TSA 1.000 250.030 469.140 30.000 30.000
WDO 1.000 250.000 469.000 30.000 30.000

et 1 wuheadnsvesduldsmunuiie 3 antunisaiimiakaaudidriiy luidians
Pauaaui uardidauivesidiuinfui 3 wu duvinanhduiumuindulfsamuni
#nanarninadia Woo fidmirdruAuadetiosiian fe 250.000 d1u aua @uldemunuitldan
MSAUILUY TSA fie 250,030 &1 au uaziduldsmuauilagiu fio 250,500 & au.a Feliiuadns
fifninures (awg) meRs uaveusdnnd wlwse, 2561) Mnaadndinariesuisliinduldsnuay
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M15197 2 Ussiluraldulfsniuauueserauiu ndeyanisdunssimvanisalusunanivinlwaidn
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Frequency  Volume (MCM/year) Time period (year)
(Time/year)  Average Maximum Average Maximum

Situations Rule curves

Curent L 0.000 0.000 0.000 0.000 0.000
rrent =5 0.000 0.000 0.000 0.000 0.000
Shortace on 0.000 0.000 0.000 0.000 0.000
s o 0.000 0.000 0.000 0.000 0.000
Woo 4 0.000 0.000 0.000 0.000 0.000
o 0.000 0.000 0.000 0.000 0.000
0.992 2047897 517209 22602 23616

Current H
o 0.019 23437 76.562 5169 3,339
vert ron 0.992 206910 518410 22819 23723
vertow o 0.019 23436 77.234 1967 3723
L 0.992 206325  516.886 22806 23716

WDO

o 0.019 23438 77.247 1978 3204

mnewe 4 = Anedy, o = andeauuannsgu
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Han15UsEiuYsEAVEN MU RdUlAIAIUANEIAAUNTLAIINNISAUNILUY TSA kag WDO
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10397 2 Wi madnsvesanumsnivaueautvendulfnuANT 3 wuy Seiudellvn
unauth aenndosfuuYes (Wun1 MR uavausdnvs uiauss, 2561) uianumanihdufunyud
flonaindu 0.992 adwiod 1 3 wuy dmviahduiueidsduldmuauiagduansnan
UnanhdruAuads fe 247.897 &1 av.u dulsauauiildannnisdumuuy TSA fe 246.910
& au egnslsfinunuindulfenuauiildainiaiin WDO Ae 246.325 d1u au.u a1mnsnan
USinahduiuldfniuduldsaunuainmsfumiuuy TSA uasdulfemuauilagtu daudisnan

wagnsindufunuIndulAmivaudagduadndulAmvaunlaainmaia WDO wag TSA fie
22.602 U 22.806 U way 22.819 U mud1du
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