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Abstract

In this study, a methodology is proposed to investigate the
hypothesis that states the needs to change dam reservoir rule
curves for the future and under climate change conditions. To
adapt values of reservoir release to future climatic conditions
a model is proposed for evaluation of climate change impacts
on reservoir performance. The proposed methodology
included LARS-WG model for transformation of CGCM
model output under three emission scenarios of A1B, A2, B1
to regional scale, IHACRES model for simulating inflow
stream to reservoir for future period of 2017-2030 validated
using baseline data (1993-2006), and the evolutionary
optimization model of Genetic Algorithms (GA), whcih is
used to optimize reservoir operation. Finally, rule curve of
dam operation was calculated for the past and future period
according to three emission scenarios of Al1B, A2, Bl.
Applying the proposed methodology in determination of rule
curve in Dez Dam located in Khouzestan province showed
that despite the modification of rule curve in order to achieve
less values of shortages under climate change conditions for
the future period, water supply security index would
nevertheless decrease. The reduction percent would be
between 1.7 to 5.7 percent under scenarios A2, A1B and B1.
If the rule curve is not modified, higher values of shortages
would occure. Finally, it should be mentioned that ignoring
the effects of climate change and using baseline period’s
operation rules for future period will reduce water supply
security percentage.

Keywords: Climate change, Reservoir operation, Genetic
Algorithm, Dez dam.
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Table 1- The performance of the IHACRES model in selected stations
Ao g Sie sl )3 THACRES Juao 3 ,Sles Curdg —) Joso

Year Selected RMSE BIAS R?
Calibration  1998-2002 112.53 318 0.71
Verification  2002-2006 232.61 69.54 0.68
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Fig. 4- Observed runoff hydrograph for the calibration and verification periods
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Fig. 6- Minimum temperature variation
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Fig. 8- Changes in longterm inflow to Dez reservoir
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Table 2- Percentage change in Mean Inflow
Slly) (pVbe pdi 20> (yl5a0 Y Jo>
Annual Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
AlB 3.54 -09 -11.7 578 -1064 -57 9.04 2024 20.1 7.36 -10.19 21.18 5.03
A2 8.95 8.03 -3.06 4.97 -6.9 -28 132 9624 249 11.57 -7.61 26.68 451
Bl ‘ 8.2 093 -918 -04 -578 124 158 56.27 275  13.89 -4.87 2494  6.78
Table 3- Specifications of GA method in reservoir operation
O3B Sy 10 e 93 GA (g Clasudn =Y Jgoa
The objective execution o . . o
. T elitism Mutation Coupling chromosomes Repetition
Base 20 10 1 0.1 0.6 50 5000
AlB 21 12 1 0.1 0.6 50 5000
A2 20 12 1 0.1 0.6 50 5000
Bl 20 11 1 0.1 0.6 50 5000
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Table 4- Water supply index values (percent)
(303) S ool A LSyl —F Jgoo

] Percent of supply
Time
Re obs Re B1 Re A2 Re A1B
Jan 127.6 125 125.2 119.2
Feb 88.1 91.1 89.01 86.4
Mar 48.1 57.3 54.3 56.8
Apr 32.9 40 374 40
May 31.1 35.9 34.4 34.4
Jun 34.2 36.4 36.3 34
Jul 32.2 334 34.5 31.1
Aug 34.1 31 32.1 27.9
Sep 38.6 32.3 34 28.5
Oct 56.9 43.3 471 38.8
Nov 88.9 73.5 78.1 68.2
Dec 121.8 109.9 1135 103.3
Annual 61.4 59.07 59.7 55.7
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Fig. 9- Operation rule curve for the dam in the base and future period
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11- Mutation
12- Overall Error in Flow Volume
13- Root Mean Square Error
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5- Geographic Information System
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7- Downscaling

8- Semi-empirical Distribution

9- Cumulative Probability Distribution Function
10- Crossover
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