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Abstract

Climate and land use changes affect to amount of water entering the Nam Oon reservoir and its water management.
The purpose of this study was to estimate the amount of water flowing into the reservoir by SWAT model considering the
climate data with the PRECIS regional climate model of A2 and B2 emission scenarios, with an increase in temperature
A2, more B2 and the land use data over the reservoir from the map of Agri-Map, where the area of rice cultivation
decreased and corn cassava planting area increased. Another objective was to improve reservoir rule curves by using
Genetic Algorithms (GAs) with Reservoir Simulation model. The historical inflow data from 1992 to 2016, synthetic
inflow data of 1,000 events and future infow were used to evaluate the efficiency of the rule curves which showed
situations of water shortage and excess release water in terms of frequency, magnitude and duration. The results
show that the future inflows were higher than the historical inflow in both scenarios. Also, the future inflows of A2

scenario were higher than the inflows of B2 scenario. The new obtained rule curves from GAs can reduce the
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situations of excess release water better than the original control curve from a 0.997 to 0.992 times per year and

reduce average overflow from 251.685 to 246.222 mcm.

Key Words: Reservoir rule curves, Optimization techniques, Genetic Algorithm-GAs, Reservoir management.
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Figure 7 Comparison of between Runoff data from the measured station and the results from Simulation
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Table 1 The assessment of Water management Situation between new Rule curve and old Rule curve. From 25 years

return period data with 1 event

Frequency Volume (Million cubic meters) Time period (year)
Situation Rule curve .
(Times/year) Average Maximum Average Maximum
RC1 0 0 0 0 0
RC2-A2 0 0 0 0 0
Shortage

RC2-B2 0 0 0 0 0
RC3 0 0 0 0 0
RC1 1 248.614 469.466 25 25
Excess RC2-A2 1 251.994 470.517 25 25
water RC2-B2 1 248.779 470.286 25 25
RC3 1 254 577 475.949 25 25

lavazidunsyssifinszninelds RC1, RC2-A2,
RC2-B2 uaz RC3 ‘mﬂﬂi:Lﬁﬂﬁumuquﬁgnﬁnﬁumﬂ
Usinainrinluedamiionin sazdiuldin RC1 Hdn
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Inaanifisenasosiunsusziiinlu Table 1 niaafuney
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Table 2 The assessment of Water management Situation between new Rule curve and old Rule curve. From 25 years

return period data with 1,000 events

Volume
Frequency . ) Time period (year)
Situation Rule curve (Times/year) (Million cubic meters)
Average Maximum Average | Maximum
u 0 0 0 0 0
RCA1
(0} 0 0 0 0 0
u 0 0 0 0 0
RC2-A2
o 0 0 0 0 0
Shortage
i 0 0 0 0 0
RC2-B2
(0} 0 0 0 0 0
u 0 0 0 0 0
RC3
(0} 0 0 0 0 0
o 0.992 246.222 513.846 22.817 23.743
RCA1
o 0.013 23.407 71.19 4.955 3.188
|88 0.993 249.128 503.799 22.967 23.812
RC2-A2
Excess (0} 0.018 23.468 68.81 4.809 3.138
water o 0.997 246.347 513.503 24113 24475
RC2-B2
(0} 0.012 23.399 76.61 3.308 2.152
o 0.997 251.685 518.077 24145 24478
RC3
(0} 0.018 23.467 76.702 3.268 2.185
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U92&NTA1W RC1 NuU RC2-A2 UazRC2-B2 f3WL7N
UszEnSnnzad RC1 ﬁﬁszaﬂ%mwﬁﬁq@ Treaalana
MIAAANUANITIALARY 31N 0.003, 0.939 LAz 0.004
aSsdat ey susasaUsI i aLARLIAAY
0.074, 12.235 uaz 0.084 ﬁmgnmﬂﬁmm ANBGL T8

salamanmsiaanuiinlnadiwAnan 0.911, 0.933
ez 0.913 assdet muddy swsaaadsunasinlua
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Table 3 The assessment of Water management Situation between RC1 rule curve and RC3 rule curve. From 25 years

return period data with 1,000 events by increasing 50% of the irrigation water requirements area

Frequency Volume
Time period (year)
Situation Rule curve (Timesl/year) (Million cubic meters)
Average Maximum Average Maximum
U 0.003 0.074 1.734 0.073 0.074
RC1
(@) 0.013 0.351 8.288 0.292 0.298
9 0.939 12.235 13.598 12.590 17.160
RC2-A2
(@) 0.043 0.591 4.228 6.541 5.297
Shortage
9 0.004 0.084 1.243 0.097 0.098
RC2-B2
(¢ 0.011 0.278 6.632 0.252 0.258
RC3 U 0.935 6.725 10.981 12.170 16.859
(¢ 0.044 0.662 12.428 6.420 5.303
RCA 9 0.911 164.669 443.921 10.644 15.350
(@) 0.062 23.385 76.704 6.110 5.423
U 0.933 177.688 443.542 12.672 17.048
RC2-A2
Excess o 0.053 23.281 66.121 6.882 5.542
water 4 0.913 165.547 437.725 10.780 15.567
RC2-B2
(@) 0.061 23.394 76.191 6.145 5.424
RC3 U 0.925 174.932 449.550 11.730 16.297
(@) 0.055 23.347 71.315 6.525 5.455

Table 4 The assessment of Water management Situation between RC1 rule curve, RC2 rule curve and RC3 rule

curve. From 20 years next period data with A2 events

Volume Ti jod ( )
Frequenc . A Ime perioda (year
Situation Rule curve y (Million cubic meters)
(Timesl/year)
Average Maximum Average Maximum
RC1 0 0 0 0 0
RC2-A2 0 0 0 0 0
Shortage
RC2-B2 0 0 0 0 0
RC3 0 0 0 0 0
RC1 1 1019.50 1729.46 20 20
Excess RC2-A2 1 1012.98 1729.46 20 20
water RC2-B2 1 1016.26 1729.46 20 20
RC3 1 1016.38 1729.46 20 20
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Table 5 The assessment of Water management Situation between RC1 rule curve, RC2 rule curve and RC3 rule

curve. From 20 years next period data with B2 events

Volume Ti iod ( )
ime period (year
Stuation Rule curve Frequency (Million cubic meters)
(Timesl/year)
Average Maximum Average Maximum
RC1 0 0 0 0 0
RC2-A2 0 0 0 0 0
Shortage
RC2-B2 0 0 0 0 0
RC3 0 0 0 0 0
RC1 1 377.339 1077.863 20 20
Excess RC2-A2 1 376.384 1029.700 20 20
water RC2-B2 1 374.787 1050.890 20 20
RC3 1 378.524 1039.352 20 20
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