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Figure 1. The studied river and entered pollutants to it
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Table 1. The number of identified methods for each classification (Tharme,1998)

S5 ) oy 5, olua U &9
YA [ oS j (65 lwdands
WA Yy Sdoyn
Ya/0 £ e
IV \$ ol
5/ ¥ sy a5
£IA W€ b by o

RGP oJ)BT )Lml
) <ol g,

Al Syl gl &8 lados olul  (VAVE) cils
5 Loyl el ain 5 olaailisg, 59y p amocun
ool g3 3905 w1y (g, ol plos Bliige L) pogase,
4555y U 5l ey @SBagy (bl 1l (g,
9y 3 el adex 5l Sl slac Jled el
olo 3l e al e Cnty Gl (Sl slaedly
So)d g g 0 485 AVl bawgio odel Cuwddy L aub
ab)S ylaip et gl olsis 4 buwgie ol
o> dw o yiSladss | ol gt elel ol g o
Seg¥e el as)le o @lidg, anb by j ab
e byl b a3 Jamecanj b ploie 4]y 2oy
Aoy Ve 2y S (e Lapgoen ) Cdlw b 4l
s bl plgisan dopy Vo diad Lulyd plgisay

sleosh  oluly Laes  (So5doyhn sla o,

O ime lad (Ll lalhag, g0 (Siglsyn
» &by, b by Jde By ol 45 beodl
Sole cde 4 iiwn Ve b alale w@ljy, sla wlie
al o Gl slagsy,  (Sidee sla by,
Jolbs ol by, ool cdél &8 25,5 o b ganatid
g 005 L il ol dihin S B S Sladss
) dihie plaa p aorecaw) gbys dysln ol
W 2ye oS slaodly cle &y ol gy s olpl 4o .5,
ob by gy Cuypamre @plS e olel g
slagisy )05 aile 58 gy cpl sl daorecun
@ Camd e s )b d)lge (S 0 (Sfglg ke
d‘)b U°9) L’)ﬁ] <L..J| .c;wl.md.\;.g&»b )ig..) dlmui9)
@b ol bl cole) b & cul s 5 byl
@ Sl slaghg) (b el ) iy dge |y Jol>

1- Montana


http://dx.doi.org/10.29252/jwmr.9.17.14
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.17.9
https://jwmr.sanru.ac.ir/article-1-719-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1397.9.17.17.9]

[ DOI: 10.29252/jwmr.9.17.14 ]

A

olep ke ¢l Jgio S rizman il gy 00 e

A3y, (oo ; lagb > s > ddasis (glodig

Gl sl deliwe byly b olgieds dop £r g delus
PB4 il ) sladgueS v e cunl il Olhple
Olizen gy 50> & Comsd gy nl (ooll Glacy jo
& haetun) b b slagty, il Sl S

g Comj b gy il (ool slodoy> =Y Jouo

Table 2. The offered Tenant percentages for Ecosystem preservation

(1) 252865 6 (398 () 38l b e okl Ol i

Yoo Yoo USM u[))> Ao
Voo b5 Voo S Aty Conds

5 ¥ S ol
o Y. Sk
. Y T
v. ) o 1B
Ve \ s

Ve il S

Vel S 20D dgueS

bl & Jao ol 5l o3 1Y) alaly jo (g5lodigg
L) sua.’x_w 2 d‘)_: odel Cauwddy CJLJ O u)w S99
D9 o0 Ol 38 pS LB Olgis

N
max:l_[(fi —d)"if, > d, ")
i=1

rbl_au .)]..\_z.')' :N ‘u‘)—gw DJ..;)LQ./.:B | m\]agl) ‘_)"‘ ).) 45
0js = Wi g1 o8 pSmraal sl Job b6 Congllae o
(V) A T 05 18 proual ounss

Ok 42 b 5> Gl dgrge S 28, (sl e
s SLa0jg 5 Cangllae o 4ieS ¢ jl w5 58
Ot Ol (V) dasly (65,540 b ugs K9d (ynnd
ko Silwla, UL)> O pd Lb S cwl u.él).ml B og.l
Jrb (1) sl Laogie (1) el 55 68,5 L0
$pioliaebl () amatunj gl oreb (1) pled
UM_‘>U 2 04 )5.) ol dl).g 4.3&.)9) u] )l d)b)&)-%
Jo Blaal gl a8 Cijan cpl 4 d)ld 3959 B3] (LS
w5l il by dineS 083 syl 5 ple
ol el wiale bugie Glual sl Lol el gl
L gl wilole) caniml b el g (oo ;
ool Gollee s 3l (S Hlade A
5 o)

Oles 03 el an o Cusl @0 cpl )1 b,
L 3> oy (gilwand il (g, il ooliwl b aoee oy
plonl anly G Juolsd 5 jlai 250 o3l 5> QuAl-2K Jse
Ol 3 e G dise b 005 Py Jud 4 285
Blaal 8, 5 1 9 Lagil aylas leolasisl b ol
Ciliseo clogyyliw )3 allus ¢ do (4S5 (oS cilike
355 359l (aee Cannj e bz e e <>

g3l 4,
bl (58,5 a0y pilius dadileng) (A4S o pe
l_:a‘_’j Sl plS i a8 col iz lati 63 g o)l S paenas
o=l s ogde i 395wl slacwellas 4l
ge S yidie g dgaome wlie 329 ol slacgllas
9o GLaisd 9 hSmaends (o ) SENS] g
el sbagsly dejls ol @l jlub Copie o5 Jbyd
harl S iz 53 el lded 5 (S sl (e
pyes @Blio p CdeolsS pazed @blio 4 olitwd gy
Shlad ool a)ly carge el lasoly (35 iy (g
obes S oleyS Oaenily ) o 2980 (ameans
1 oslital 1) 595 e ol ot ylabisd o> 5 3,3l
9 oSl le CLIMS] A iilgn 45" ola b,
ok Jo 5 Sen JSb o ping 4 1y caliseo laai 63
&) sl 29290 Slaihy) Sl (o el Objg s
5 osli sl o golio a8 Blo 5 1S (slacsMs]
= (0) Jm eldlas b bl aplai sl gl 4k
5 g9yd oloj ol P30 pes (e 0 @l 3k 2 )
Jlos 5 4o sl (5l Uy S Lagsil ks
N o)l )0 slacusdgn oS )0 &S Cawl  LBluwo
Jbw 2 05 ol bawgs 4 )las el laday (WWAY ()9 500))

W 03l drwgi VAYY

b Lol & |y (Jaulyd ) pasedio dsgooe (i3
Oy (S5 o5 4 5,8 ol g 3905 40l,) a8 L) 1, ln]
dlosdnr Slax o] 48 w8 Lol alts byl Wl e
48 (ailyd g e 43S ey S o alis Fuly
pamass GLSel (V) 55l a5)le w015 3529 5 4 )5
(V) 25 3529 )l pSmamnad sl opiuod 3 @lio Jl i
oS Cagllan @b ol )3 & (BlG (loki 1S roas gun
oo |y 28l 035 S maenas ()] Copgllan paw S ]
(08) 3,15 3925 (S maead sl e Sl (¥)

9 O SWS] > (gl i ST Jo 4l
J= sl ) )l ol (V) (Sl yp ol &) ased
Jis SO oty aS 0l dawgd et N oy SIS

1- Game Theory


http://dx.doi.org/10.29252/jwmr.9.17.14
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.17.9
https://jwmr.sanru.ac.ir/article-1-719-en.html

\a WAY il g 5lee /Y 0)loud /s Jlo ju5ul 059> Ca o dnliingly
L g 0dd (Byme sladoyd E)A’L*’l)’.g]ﬂr?“w)’dli)% Cou g
rreeSeyio Ve BV o Ly Y Jgar polie & 4295 CilS Ghgy 5l Jels s

e (508 4l cuaSoyio Vo Gl g dalgs 4l
IS palie el g 0392 (amecin b lp oSee
LS dpled s o e Ay, clpecaw
ol 3l ke ol @y & cul Jasecun; b
ool d92gany b I (Shbbre L porcunsj Ol ol

D9 o 43lge (bl (650,055 b conliol byl s

do ColS gy ((Soidgrid Lo by, 4 gexe I
2 o3l 3)90 oz ) 32 slagsdyy Sl (S le
oSl an ol hey 5l eolaiwl (gl wCuol Baiss oyl
ol 5l dw elasd 5l iy alBogy auds by AVl
sl Jlo jd G5 algy b by 4Vl Ske
ol el ccwl oa b a3 Y Jaa s o i
o Fe LY o5 SO Gysaoay |y ool
e 1l 038 dlpsig Ay, by 5eke b

_ (455 2 caote) )5 350 (5l 0)93 5 35 dus 42 (63959 iy 6Vl (30le =Y Jgi
Table 3. The annual average inlet flow to the Dez dam in the intended time period (CMS)
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Table 4. Valuse for qualitative parameters of drained pollutants entered to the Dez (Khuzestan water utility company 2013)
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Table 5. The distance of contamination location from the dam
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Figure 2. River qualitative simulation at upper and lower bounds values of dam water release
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Abstract

Construction of Reservoir dams on the river, in addition to change and decrease the river’s
regime in downstream, cause environmental problems for ecosystems. This issue can be more
severe by dumping pollution into rivers. Therefore, estimating the minimum environmental flow
for river systems and other aquatic ecosystems is necessary to keep environment and water
resources. In this study, the environmental flow of Dez River was determined using
optimization of Dez outlet on upstream. For the purpose, a safe range of environmental flow,
with 10 to 100 m’/s, was firstly defined. Then, simulation of river water quality for mentioned
ranged was done by QUAL-2K model. Next, by using Nash's theory of conflict resolution, the
optimization of the dam release, under three scenarios of relative weights for quantitative and
qualitative aims, was determined that 66, 57, and 74 m’/s were obtained respectively, the
average concentration were 2.926, 3.237, and 2.727 respectively for each scenario. Each of this
value can provide different percentages of quantitative and qualitative needs, so the
prioritization of these aims was given decision makers.

Keywords: Environmental Flow, Nash Equilibrium Theory, Qual2k, Dez Dam
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