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Abstract

Because of the decreasing in incoming water in our country due to the construction of dams by
neighboring countries located at the source of the two rivers (Tigris and Euphrates) and their tributaries,
and changes in the climate that negatively effect on the amount of rain and rising in temperature in the
summer. Also, the growth increasing in the population is accompanied by the need for more water, as
well as, increasing in changes of lands from agricultural to residential, it is one of the challenges of the
today world . For this reason, it is assumed of using modern methods and techniques in estimating the
guantities of incoming water and using the optimization towards the best distribution in terms of the
required water, yield, storage and time for the reservoir. In the study, using GA(genetic algorithm
optimization technology) in calculating releases from Al-Adhaim River when a reservoir was placed
and closed to different capacities and stored using this technique. In addition to the best stock and the
best yield (return) and knowing the number of times the smuggler's run-off. This technique gives a
solution closest to the optimal solution (NOS) (Near Optimal Solution). This research paper of technique
has found several treasury capacities for a multiple (yield) outcome as well, and the choice is left to the

decision makers to choose the most appropriate in terms of cost and water need.

Keywords : Al-Adhaim Dam, Optimal Operation, Genetic Algorithm, yield and capacity
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Capacity(billion )
M?3)
Annual
. 0.62
Yield(billion M3)
Fittness -0.62
Initial
Storage at . Yield A Evaporation+ Deficit

Inflows (billion . Spill (billion .

Year start of M) (billion M) Seepage Storage(billion
year M3) (billion M?3) M3)
(billion M?3)

1990 1.19 0.62 0.62 0.00 0.14 0
1991 1.05 0.62 0.62 0.00 0.13 0
1992 0.92 1.48 0.62 0.00 0.11 0
1993 1.67 1.63 0.62 0.48 0.20 0
1994 2.00 1.37 0.62 0.51 0.24 0
1995 2.00 1.78 0.62 0.92 0.24 0
1996 2.00 1.14 0.62 0.28 0.24 0
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1997 2.00 0.54 0.62 0.00 0.24 0
1998 1.68 1.97 0.62 0.83 0.20 0
1999 2.00 0.68 0.62 0.00 0.24 0
2000 1.82 0.2 0.62 0.00 0.22 0
2001 1.18 0.38 0.62 0.00 0.14 0
2002 0.80 0.74 0.62 0.00 0.10 0
2003 0.82 0.83 0.62 0.00 0.10 0
2004 0.93 1.1 0.62 0.00 0.11 0
2005 1.30 0.98 0.62 0.00 0.16 0
2006 151 1.32 0.62 0.03 0.18 0
2007 2.00 0.69 0.62 0.00 0.24 0
2008 1.83 0.18 0.62 0.00 0.22 0
2009 1.17 0.18 0.62 0.00 0.14 0
2010 0.59 0.76 0.62 0.00 0.07 0
2011 0.66 0.33 0.62 0.00 0.08 0
2012 0.29 0.38 0.62 0.00 0.03 0
2013 0.02 0.87 0.62 0.00 0.00 0
2014 0.26 0.77 0.62 0.00 0.03 0
2015 0.38 0.58 0.62 0.00 0.05 0
2016 0.30 1.15 0.62 0.00 0.04 0
2017 0.79 0.81 0.62 0.00 0.09 0
2018 0.89 0.81 0.62 0.00 0.11 0
2019 0.97 2.22 0.62 0.45 0.12 0
capacity 2.00
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Penalty Factor 100
Average Sum deficit Storage
) 0.90 . 3.50 0
inflow spill penalty
Minimum End-Initial
) 0.18 0
inflow Storage penalty
Sum

Evaporation+
Seepage
(billion M3)

4.20

Dhle 1.6 W late daad 4350 ) 1) de ) 53l 485 e laldie) dluaall ae daall s aw 1(2) Jsos

A0d GxSe sia Jlle 0.63 0585 Lain 4030 xS e JLle().58 CilS cansa yia

Capacity(billion M%) | 1.6
Annual Yield(billion
M3) | 0.58
Fittness | -0.58
Initial
Storage . ..
ver | 2 ;t:‘; Inflows (billion M?) (l\)(illtle;gn Sp”'l\%”io” E"ap‘zg?ltliig?fl\fgef’age Storgge:gl:alitllion
(billion M) M)
M?3)
1990 1.23 0.62 0.58 0.00 0.15 0
1991 1.12 0.62 0.58 0.00 0.13 0
1992 1.03 1.48 0.58 0.20 0.12 0
1993 1.60 1.63 0.58 0.86 0.19 0
1994 1.60 1.37 0.58 0.60 0.19 0
1995 1.60 1.78 0.58 1.01 0.19 0
1996 1.60 1.14 0.58 0.37 0.19 0
1997 1.60 0.54 0.58 0.00 0.19 0
1998 1.37 1.97 0.58 0.99 0.16 0
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1999 1.60 0.68 0.58 0.00 0.19 0
2000 1.51 0.2 0.58 0.00 0.18 0
2001 0.95 0.38 0.58 0.00 0.11 0
2002 0.63 0.74 0.58 0.00 0.08 0
2003 0.72 0.83 0.58 0.00 0.09 0
2004 0.88 11 0.58 0.00 0.11 0
2005 1.30 0.98 0.58 0.00 0.16 0
2006 1.54 1.32 0.58 0.50 0.18 0
2007 1.60 0.69 0.58 0.00 0.19 0
2008 1.52 0.18 0.58 0.00 0.18 0
2009 0.94 0.18 0.58 0.00 0.11 0
2010 0.42 0.76 0.58 0.00 0.05 0
2011 0.55 0.33 0.58 0.00 0.07 0
2012 0.24 0.38 0.58 0.00 0.03 0
2013 0.01 0.87 0.58 0.00 0.00 0
2014 0.30 0.77 0.58 0.00 0.04 0
2015 0.45 0.58 0.58 0.00 0.05 0
2016 0.40 1.15 0.58 0.00 0.05 0
2017 0.92 0.81 0.58 0.00 0.11 0
2018 1.04 0.81 0.58 0.00 0.12 0
2019 1.14 2.22 0.58 1.05 0.14 0
1.60
Penalty Factor | 100
Average Sum
inflow 0.90 spill 5.57 deficit Storage penalty | O
Minimum End-Initial Storage

inflow 0.18 penalty | O

Sum

Evaporation+

Seepage

(billion M3) | 3.77
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1.6 0.580 5.573 0.186

1.7 0.590 5.283 0.176

18 0.600 4577 0.153

19 0.610 3.734 0.124

2 0.620 3.593 0.120
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. Input Verification
Type of Analysis P
) Analysis Type: Sensitivity Analysis
Analysis VeIs 1yp Y Analy o .
Parameters: m: Sensitivity Analysis
r-
: : 5 2
Analysis Options r
ysis Opt Pc: 0.8
n: 1
Decision Variables . r
Pm: 0.03
- . Sensitivity Lower Bound: 10
Objective Function finity :
Sensitivity Upper Bound: 30
: Sensitivity Increment: 2
Output Options S : :
put Opt This implies: 10 simulations
Run GA With: 10 runs per simulation
h L B ¥,
un Termination Criteria: ~ Generations per run 100
Analysis Options: Coding Scheme: Integer/Real
Mutation: Bit-wise
Elitism: on
.. . r-
Decision Variables: Mum. variables: 2
Ranges, etc. See below
Objective Function: Links fram GA to model: See below
Link from modal to GA: Datal3D33
Decision Lower Desired Actual Upper Link from GA to
Variable Bound Intarval Interval Bound objective fn / model
r. - r- r.
1 0 0.01 0.01 0.9 Datal3D32
r r - F-
2 0 0.01 0.01 2 Datal$B%5
. ER IR . O B3
Input zebiodll Caae (i (13) Jsall
1
2 | Progress Indicator Sim Mo. Run Mo. Param. V. Overall E Overall E Dec. Var Dec. Var 2
3 1 1 10 0.6 418 0.8 037
4 Sensitivity Parameter: m 1 2 10 663 0.62 1.48
5 Current Parameter Value: ] 1 3 10 542 0.56 1.58
6 | Cument Simulation Number: 11 1 4 10 857 0.62 1.67
7 Cument Run Mumber: 10 1 5 10 830 062 0.42
8 1 (i 10 3Nz 0.81 129
9 Fitness Evaluation Number Overall Fittest Dec. Var. 1 T 10 20 0.62 153
10 |Sim MNo. Param. V. No. of Ru Min. Ave. (=8 Min. Ave. Masx. Dec. Var Dec Var 2 1 8 10 824 0.62 1.09
11 1 10 10 -0.81 0 20 845 209 1.48 1 9 10 209 0.62 0.18
12 2 12 10 -0.587 0 13 401 1059 1 10 10 725 0.81 01
13 3 14 10 -0.609 0 15 502 1319 2 1 12 701 0.81 0a82
14 4 18 10 0809 0 18 730 1812 2 2 12 183 058 0.8
15 5 18 10 0618 0 25 533 1694 2 3 12 3138 0.8 1.96
16 8 20 10 081 0 34 54 1842 2 4 12 13 081 085
17 T 22 10 -0.81 0 26 520 1685 2 5 12 540 0.57 165
18 ] 24 10 0818 0 26 40 1315 2 8 12 215 0855 052
19 9 26 10 -0.609 0 i 1225 2308 2 T 12 331 0.8 0.48
20 10 28 10 0618 0 38 250 2763 2 8 12 3 0.8 192
Pyl 1 30 10 -0.682 0 33 718 2475 2 9 12 350 0.62 098
22 2 10 12 1059 0.55 1.41
23 3 1 14 1319 0.62 1.16
24 3 2 14 28 0.62 128
25 3 3 14 422 081 118
26 3 4 14 15 0.59 183
27 3 5 14 6 081 112
28 3 (i 14 235 0.62 oo7
29 3 T 14 1228 0.58 038
30 I .I 3 8 14 212 0.81 087
il 3 9 14 595 0.62 1.66
3z 3 10 14 951 0.81 1.18
33 4 1 18 1182 0.62 1.56
34 4 2 18 45 0.62 077
35 4 3 18 835 0.62 0
® 4 4 18 836 082 038
a7 4 5 18 580 0.62 034
3 4 8 18 232 0e 182
39 4 T 18 437 0.59 08
W 4 » M| Data Input . Qutput E . Output N | Output S ¥J m 4 |

output S& output N gebiall Sla jaa (i (14) 5 9a
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