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Abstract

Optimal allocation of water resources with flexibility to meet
the water demands and priorities in allocations will require the
integrated river basin management. To overcome the
complexity of this approach, the use of water resources
planning models has been very useful in the recent years. In
this research the optimum water allocation in the Gorganroud
River basin was investigated through coupling MODSIM
model as the simulation engine and Cuckoo Optimization
Algorithm (COA) as an optimization engine developing the
COA-MODSIM model. The objective function in one case was
to maximize the supply's volume for the demands and in
another case to maximize the reliability of supply. Results
indicated acceptable performance of the simulation-
optimization model used to solve the problem of optimal
allocation of water resources at the basin scale. It is also shown
that the simulation-optimization model increased the amount
of water supply in the basin considering the return flows by
%36 and decreased the outflow from the basin by about %24
compared to the simulation of the status quo. These results
indicated the significance of the optimal allocation policies to
increase the water supply and reliability and to reduce the loss
of water resources in the basin.
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Fig. 1- Flowchart of the COA-MODSIM coupled model
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Table 1- Water resources and demands in the
Gorganroud.River basin
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Item Value (MCM)
Total Surface Inflow 495
Agricultural Demands 507
Piscicultural Demands 58
Total Demands 565

Table 2- Characteristics of the reservoirs in the
system
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Fig. 4- Minimization results of the 10-D Rastrigin
function by GA, PSO and COA algorithms
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Fig. 7- Comparison of the observed and simulated flow in the Ghazaghli station
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Table 3- Comparison of the basin water supply in the simulation and simulation-optimization models
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Fig. 9- Average supply for the basin agricultural demands in simulation and simulation-optimization models
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Fig. 10- Average supply for the basin piscicultural demands in simulation and simulation-optimization models
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Fig. 11- Average outflow from the basin in simulation and simulation-optimization models
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Table 4- Results obtained by simulation and simulation-optimization (S-O) models with the maximum supply
and maximum reliability objective functions
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Outflow 274 - 208 - 254 -
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Fig. 12- Comparison of the average supply for the basin total water demands with the maximum supply and
maximum reliability objective functions
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Fig. 13- Comparison of the average supply. for the basin agricultural demands with the maximum supply and
maximum reliability objective functions
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Fig. 14- Comparison of the average supply for the basin piscicultural demands with the maximum supply
and maximum reliability objective functions
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Fig. 16- Boustan reservoir storage variation in simulation and simulation-optimization models
S it = (5 5lwdemd 5 (g jlwdund Slodio 43 liwg: ()35 0385 wo Ol ki V5 JSU

IPAF ylimo; oF 2 ylowd o2 aw Jlw eyl ! G aalio Coliines
Volume 13, No. 4, Winter 2018 (IR-WRR)
WY


www.SID.ir

70000
60000
Y AT ) ] 1l 1 n N i
R i) i i noah N 1
sooo iR
- I || : : : : :\| ,’ : : ll , " : : :“ l' : : === Simulation
! ) ] [
B T T TR T S o S o O SO SR S I
S H :| \ AR ' H "1 ,': : :: : ,' : Simulation-
L= f ' ! Pl ! ' IR NRIER imizati
% 30000 777'7=J *'7'!7:**"*”*%’*Lfg:;\l***+*'f 7”7 AR Optimization
: A R A R A T
2 20000 i IR ! F { BN | 1 1
T A A A A R
|
Y vl ol v Voloa
10000 I ] vy (I
] || ,' ll ] l: :,‘ ] \ : : i : ] " |l
0 t WJ \J u W) ‘. v ' L/ N
0 12 24 36 48 60 72 84 96 108 120
Month

Fig. 17- Golestan reservoir storage variation in simulation and simulation-optimization models
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Fig. 18- Voshmgir reservoir storage variation in simulation and simulation-optimization models
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Fig. 19- Average annual optimum storages of dam reservoirs in'the Gorganroud basin
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