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Multi-objective Optimization of Water Resource Systems of Jarreh and
Marun Dams Using NSGA-I1 Algorithm
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Abstract

The aim of this study is to develop a simulator-optimizer coupling model for proper planning and management of resource allocation to the upstream
of Shadegan Wetland. In addition to maximizing the supply of basin demands during the operation period, this model tries to decrease the salinity of
inflow to Shadegan Wetland. Due to the importance of the wetland as a seasonal habitat for birds and also one of the important tourist attractions and
Importance of Protecting the Ecosystem, the development of a quantitative-qualitative optimization model for optimal use of available water resources
is the aim of this study. First, based on current conditions, the prepared model is developed as a reference scenario for a future 30-year period (2021 to
2050). To achieve the best system efficiency in terms of quality and quantity, the optimization is performed by means of the NSGA-II algorithm. The
results indicate that the optimizer model performs appropriately in supplying various demands and also decreasing the salinity of the inflow to
Shadegan Wetland compared to the reference scenario so that in addition to supplying the demands with more than 92% reliability in the whole
system, it is expected that the salinity of the river at the entrance to Shadegan Wetland to be reduced by about 50%., especially in low water months.
The coupling model proposed in this research is applicable for other study areas with quantitative-qualitative exploitation approach and is able to
detect critical points of rivers in terms of quantity and quality. This model has also the capability of providing optimal solutions for improving river
conditions as well as downstream ecosystems.

Keywords: Environmental demand, NSGA-II, Shadegan wetland, Simulator-Optimizer coupling model.
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Figure 1. Situation of study area, dams, rivers and demands at upstream of Shadegan Wetland

"

L'."‘JL'I Ve | e
- - - e

\"Q\}i‘gl Ya)ln'fvl \e 0,95



NSGA-I 2, 531 31 oslisal b o 5 Dg)le sl ol gl S da i (5 lttegy

RAIBIRE Rgvy ol dlals 5L e imes LS
22 SWlas easde 53 (g35LS 5 g ed Bolas
el o 1 (F) S
laesls (s e s sten laolns] wile (5 K3 Sl
S5 ) gl )l = ez e s Jald 5lis 5

)\13 ‘JL»J.’ )|J§ gd)lz.n Ao g 03 = ‘d:’)l’ cufm

3l

ui Cmiff Ll 6)}..3 Lgl.ho)\.) 9 L5)|'>J'.'°J'€'.' JISU\>

s a5 e 53 ($5,3lS 5 s

B YY) o Sl ale Yo ilaans o5 e

i bl Aol S B8 ks Yeon
s 5 bl (gldlas e 5 ,xe cdlis
Seind 3 e Ol gl 5 ae Gl e (e
bl o by Sldbl s S35 ose
Sl iy soss M (ol wtls y blE (slailes g,
53 b eV b 5 sied slaoley 5 Gioslis

3l Je s bawlag; o Lol adss bl o S b

”

-
Anir hasn Well

"\Mht LR —. Ram _Well S
p
" T FEoHars_Rivw
e’ A R
s o s
Marum luﬂ\‘z/’.. 1ajr AD~ Arm sk Rives
- Yol =~ ' Beh Well N
az AP T e e Wl R
i ag e
\ Kc-n m//\n - "') Beh AN H————
N 5“1'" =y K (Masoun_River
or— A ., 4
Aghapery [ty - ( ”
- Fa
s A / / amn_Dam
omoien vages N -*“r oy
L 2 g '
Chire-AP . ‘M.mqnunph Cry
AP ——— e M Ag S
3 SCS - =
Safaseb. Bick Cy  $n
&rl_"rll S

Shadegan Weatland

-

" e Kaeuabad_Rives ’ )
f Hafkel_City h
Hafkel_Cem ™% Zard_River
Ram_WeII_2: .;za b 2 ® Seydon weils
m 2
RamcWel 1 e £Jareh_Dam
Ram_Ag_1Dev .. Sepage salty\ . b ‘
b \ R Ag_)ok R_Ag-Mdv
R_Ram_Dam \ )t
N N P9 S"""'“’j““’" talkh_river
P ‘.- ——MRam_4_Well
Allah_River \ //b B Ram_Well_5
Jarahi_ R?J,:rh En,v\ \\-"/ '.C'ﬁbolfars_nwer
o ¢ »
. >
I '
IS Allab tw,.
Mateh_River| 1w Rives e E./
Jarahi NaR.— — Marun[rw
Meshrage Cﬂy"_“
Salman Dr  Debed Dr 2 s '\{
~ | / : ————""Rash Ag R o~ R.uh Ag.L
~J/ = . & e
Farabi Dr ™ Hadegan Ag --_ﬁwsgf..fp- S\ \RResh L
Neishekar Df | i S S— N ,,'v"“ bMaﬂ:wg D
e — Damghani_Ag
Shadegan fr \
5 Chamran_city

J

Figure 2. Configuration of resources and uses in (A) Maroun River, (B) Allah River, (C) Jarahi River
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Figure 9. Salinity changes at different points of the Jarahi River during operation period- reference scenario
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Figure 10. Salinity changes at different points of the Jarahi River during operation period- optimal scenario
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