DF-VY INE-F oy /5Y o)l [pmain Lo

‘dbslb P

s e

‘dﬂf)s‘ S dobld
Yd‘“ %

QT IVEPY XURTS

cso Mol 3T oKl Glgal dnly cumn; baso 09,5 )
ol Sl

AT olSetsls Jloal sy ol qlie uige 09,5 ¥
ol sl oDl

anl cioadhal o] olSisls sl sl M 09,5

ol

QL’;& J B 'y . “95 £
az.koushafar@iau.ac.ir

VEE VI bl s gu
AR 7ARYRY S SR g

Gl (6,58 Ay | 48,8y allio oy

Sloal asly oMl 331 ol&isly /OB (g59lgmaST 4y puis

Jure 31 00laiut U (53,05 A3y 30 coliud g ool yiud 39> i ) auo &1 il At

S1eST

LXVOCS

e Sope 1> 2V Coarl | Gl SlapiuusS] 53 lio dlge gy (qu)y
i dlgo (i jlaze Cbgiyun (b Ban b 35 pl sl )53 (i jegt Lais
il ol piged il 0nd ol VEo¥ Lo p3 uSBIST o 5l o3kl by g 9,18 459, 5
O ygmiods g (290 yioglS ¥o U Jlods yioglS Av) (Eg0mme o diges ¥r) cilisio alai Y+
cxSojlul Hach (¢ yogibg Sl (g, 5l ooliswl b oy g clind jolie g ad ool L
Ui 3kl slosie Gdo TSS g pH EC (Jgloo y5unST (sloyiel )b ¢ pmizman 250
csdie dlgo by (il S (sl b odliil ()58 S See il Sty saeisS 5 )les
3 (sdie dlgo (63un > VO iol38l) S2 g (sdie dlge (s3unyd VO LialS) ST Jolis g,ls 93
cygmsann ¢ y9ld Jold  uwmjests slaadli (1Sl a5 ol L ol ad a8 )5 L
5895 5 (Sl 4 39 VIVEY 5 /YA JOAD VYAD L ply a5 s yol e 9 o5 ,lS
@ Olyis g liud GVl (5:Ske pmiman ol (9,5 Al53g) pimamwsS] )3 G b
L5 U gt o5 b 035 (50 2 1 )5 oo PEINY 5 2 1 )5 o F100 55
&S (6 yobody Damid g0 () EoT M 4 yorie (gdae Dlge clale cao)3 VD LialS &S oD
a cdale (ili8l ol )3 5 VFA &4 (gdke dlgo LialS 905l jd el asld (1 Ske
‘LS;\’.“’ 319;’ uwl)sl dy)l.\_») 2 4§Jl> 2 sl uadblf P;Y\‘Y‘ 4 Jl_w D Ry p r:)f
Colimw > a5 ol Lss 55 Faunal Factor Lasls ., myeyie p p)5 YOV 4 GPP
S g iul 8l (gaylm 40 ¢ Jolde jd g Al iolidl po s A (adld pl (gdne Do ials
OiblS Wil o (gdie dlge ialS aS oy L sins pl gl (IS jebds.cdly ials
S S8 (a9 Gl g kS o i)

ol (524l AQUAtOX o «gdio dlgo ¢ iunj55 ¢ ol (SlopimwsS] 1 gl 15 5g

doddo

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

ol @ie Glgisar T a5 395 o (i S35 (glosns] )3 S o L] lapinwoST Jolss Lais )3 ege (i ladilBag,

903 5 D) (gl (bl yolie 5l pand o o5y ASle (sdae dlge (NOOT ef al., 2023) 555 7 koo o yguliS dawgs jeoe o lidlio

gy e ol slacalled §) b ol Lilsél ol ol L (Hakkim ef al., 2024) xg, o oty ol aolio 5 oysils o olals

Sun et al., ) 355 0 Cgme Ol CuiS g oo CoMw (¢l (64> (385 ¢ o piwmwsST & (gike dlga oyl D959

LoSly LS s albossdy £58y 4 Al oo (ol Slopi—wsST )3 b g ()foy polew > Jolas pic (2024

L5 ialS & e e 99 j ogds (Suls (ogSE D)l olyen 4y (ga> (S5deST Clae &S 555 y>ie (Eutrophication)
(Akinnawo, 2023) 5,5 . (Hypoxia) ol ,» Jele yjuas] clale

oy


mailto:az.koushafar@iau.ac.ir
https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

P pSidee IV L b o) Be/Y odgame p3 (xaw sl j (s opga) (y5eyms clale a8 wlesls s @lalllas
WY o EPA drog (ol 1 l slopiumussS| 53 jnd a1 ()55 Comd (rizmam 030 0Lt ) (psllas Comdg (m/L) 12
s el b cou ol (daw ST jlao s Ar sgas a5 aad o s Sle bl (Farchrul ez al., 2021) el V/Y b
395 ol 3 gl (3500 i 2015 5 Sl (8550 5 plboss s & e Mg sn Coamry (ol il 5 (s Sl ) 5
Ol wlie (539 59 50 anb Joloe > 5 (65y9liS ¢ Slosd ¢ mio clacyled ales I o3usie Jolgs (Zhu ef al., 2024)
3l Ssell ol LY sy bl o el il olos¥T ol slonsd elodgS 5 oSl b)) Lt e
(Craswell, 2021) 545 »

clale (iol3l )3 i yié b waiiiane jobds &S 0555 (o0 5118 03l 3)90 (595 (alend sladgS I alie glgil (Ll 3
(DAP) i paiisalisd posgel Oyt pasigel Clily o copgl 4y plgiion ol dla jlaii s 5o (oo slocl o iz
S ol 55558 3 a3 133,05 ] S ol (Hejazy ef al., 2023) 58 o LANPK oS 5 slasss 5 ol 355
Martin et al., ) 15 iy oy (das slao] @ 35 o co)lol b Ll g gt & yguo 40 g sl (59555 o yd ¥5 (gl
bl (65y0liS 2 yaud Lol mle olgieds (TSP) oy ©lawd yygw 5 (SSP) ool clawd jgu aile Gilawd slades (2022
(Khan et al., 2023) scwn P20s5 40,3 ¥5 3905 o 5 Sland pow g P205s susyd V8 dgds (g9l o3l Sld ygu g co
oS ke Ve 5 Sl 3 0 S ea T B g s SIS (slaoSls (WHO) cobligg Sl lajl S (ol
(Chen et al., 2022) S5 o ymine (siia dgo & oo o golio (S9)1 Jolse 1503 j1 &S itaud olind

OSbo 0135 lgge g (olerd 5 (S3d labaome (o bl Bres S il (slol g cblis )3 bl lagille 5l (S
$lass )3 1,3 oolitul 3)90 (om0 (slaJte o o] (slalame y3 osn VT Culigipw (gjlwand ¢l (Tan ef al., 2023) cwl byl )
Jxe 58 0,lsl QUAL2Kw (Oliveira et al., 2012) s WASP (Obin et al., 2021) cla Jso & o)y o o] alos 1 a8
5 &5 ol g0 A1 T S0 S ol o 358 50 g g loiinn Gy 53y Ja S, Aquatox
0335 Shagrge (595 3 ] waine e g editane I3l AL S oo (it o @i 3 1) T bord dlse g (sdio dge Sy
S S5y 3 Bdos ol giluw Jae p e WASP s (Park ef al., 2008) wlos o (o o |y adlllas s3905%0 5
» ol caaS glwani ¢lp 30 QUAL2KW Jas (Emst and Owens, 2009) 3,1 ;8 05 oany¥T sl 5 Ol cuas
LI .(Camargo et al., 2010) 5,5 o jlai |y Ol €Sy (Sgyin @l Jo opl ol sas (alb b UK § baailssg,
03,5 i ) I olbord dlse g (Lol sdio dlge Cligipun Bl o ¢ satunmsS] (£jlodind s Sy lgieds AQUALOX Juo
L .(Akkoyunlu and Karaaslan, 2015) x5 Jdos 1) (321 S g o e o o alo ol (slapiumwsS] bl @l sl o
1 $ e L AQUAtoX wile gels ) Cdgiyw (g3l o 5l odliil (o] wlie Lais aie) 1> gy i sla il 4 dsg
adlllas 5> .l 43,5 1,5 oaliul 3y90 dlisee Glisiss > AQUAtOX e .3yl ol elapimun—wsST 5l cblis o lub o pie
odliwl 5y50 MOan asb,d Ol oy sgu0 caliste slags i byl cas Jdo ol (Y- 10) Akkoyunlu and Karaaslan
Ol mlie 4l paawsST 5 1IE aSd vy p o Jdo opl jl g adllas ) 55 (Y+) o) Sen g Lombardo .cé 5 )3
313 35 o3 baosiy VT Uil 5 OF S (65lwdnd g9y 3 Bas e ad 55w e (sive WASP o 53,8 03liiuol liud
ol aas (Shb b JUIS g aslisg, 5 Of cusS gilwanis ¢l 30 QUAL2KW Juo .(Emst and Owens, 2009)
i S e Aquatox Jus Ll (Camargo ef al., 2010) 3,5 o jla 1) OF caas 5 (Sdgyiun alysli Jus
(&) apianss] ol Slpsb g 0,8 i 1) T oliend dlge g (Sl (sdin dlga Cdgi o B1g5 oo« otamsST (3lodund
aiej 5 gy i sloilly 4 arg L (Akkoyunlu and Karaaslan, 2015) 8™ Julow 1) (3] olS 5 o8 pe o do bl

IAIA


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

SlapptaosS| 5l cblis g Lol Co e 3 (555 G AQUALOX ile oy by (sjlo e ] odlitul ¢ o] lie Lais
opl (v+10) Akkoyunlu and Karaaslan adlae ,> .ol 4,5 )5 eolatul 3,90  aliste Glisiss > Aquatox Jae )l
35 (Y410) o, Ken g Lombardo .cé,5 )15 eslail )50 Mogan asb,s ol cusss seump cilisee (slags liw (bl caa Jo
(ol g 9)5 033,S ealiul Slawd g lyis wlie a4l p piawwsST 3 L1384l wyp g S opl 5l 093 adlas )
oS a8l 2 oM &ile2g) (ul S o0 ygue 1 Ve 3l g 35 Jsbo yieglS A0+ a5 csl il Wb dgy (5 SV sk g (35S
el gl o gtz lin > o 5 555 el 8] ] s gt ) 5 5 GBS (55 5l 5
Sllas y3 .l oas e pdl cla L 3 6B3gy ol O (I I eoaxie sla )5 .(Hasheminasab ef al., 2022)
098 p oliud g Sl 4 Sl 5l ase BB maw (Y- )Y) Pourreza 4 Zarei 4 (V- YY) o, Ken s Hedayatzadeh ile
ox) O olonis 680 b Slaoguasd (lind ¢ @l yis) (cdie dlge 4 ] (Sog)l Coumisg awyp b il uis )3 .l 0ib sanlie
VUYFOM-F o 5,5 SVYVEVEY b Il YOINFYREFY 5 5,5 PVYATOV Combgo ) liwjss bl dgioms 53 aliag,
S i3y s (SWawsl (1550 (55 Cga) £33 3 E55 23 Jold (S5 5, shadlie izmen 40,5 ioxi ((Jlod
Capde 3 Ehe GRS (30 (pl @l il 485 )15 () 3)90 (s3ie Dl L Laadlie cpl w bLS) g oy slir 5

bl dalgs W) el (gt jlame

LS9, 9 dlge

§ plegise Jals o adlllas 3,90 03500 § 305 8 (62,8 Cllllas 0)05 )3 as g (5lai Slo blad a4y, Sls g3,
oK) Vo 2lasd g3 g0 LISl 4y dagi b g ddlaio 5l il 5l s il 0390 o iio B U jlanl p b | old ds > )8 B0,
Ol 513 piges olid basgs 5 (VF1V Jlow Juad Jloz 13) (had & g0y ()l piges (nl b s () 908 (sl paSiie
b ) s .k Sygan S5 Y L OLS e8] ol Jl eolitasl b 6y, (S Eligas) 1 o)l pdiged < pmiman .S plocl
b o Ty b 35 S 5 el Sy b STy (s 9 oty 0 0 paeedl (sl b 0l hindgo o b Ty
ool g (5 yiegibg Sl SKaS &y da by (S Slhgwy 40 dlge opl (50510l (Sastry ef al., 2002) 1 odoius dow! Slold)gus
O $xS0il sl g yragli0e e zoe Job LYBD aslip jl s (g cdale (gl 00,5 plasl 39250 3jlaili il slo b,
S St sldisS iyl g olwli i gl b edlar_wI Nitraver 3 Gyme g yiogl 04V g0 Jobo L YVY dolys 5l o s
S s DAD 4B )54 kS 3.8 (sl sl @0 @lie g (oo pllid landS b olii il ()9 oSy Sua
SV sladiges yglaie s 28,5 &y Sieve Analysis sg, wlwl g ASTM C136 5)lstul Solwl p by,
039 Cumad 9 038 Cud (Lo p )3 395 o3Il ol Laeils Al 03y joue il (glajlus b sy Lo 6y | Jlgte & 90t
sl yally (o g SleMbl ()9035 by, (Chepil, 1962) 155 arlxs L yo 3 d yr (sladly (gasgoze (59 4 diges
Cawl 0l B1)1Y Jgde ;3 AqQuatox Jao elel e, ailiag) jd (g3se dlgo () Cubighpmw (gjlw o b s ye

g


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

AQUAtoX Juo bawgs gt j Syl s (55l S b b po (g phol )y (piominw 9 LM (g )913,5 (155, 1) Jgi

A (9 S5 o9, o3l

dr200 Js. Hach - ¢ jogidg oSl Shae (65l pdiges laud 9 oy

AZ 86031 Juo yio g0 Slhe () piges 02 ,CO;

Winkler Method-EPA Method Sl (5l pdiges Joloxe ST
1360/

Hach HQ40d s z:.PH Shee 6yl paiges pH

APHA 5210B Shee 6yl paiges COD

APHA 5210B Shee gyl pdiges BOD

2540D- APHA-Gravimetric Sue s pdiges TSS

6022 Ju EZDO Js zEC S (o pdiges EC

Zoawlod e (5> pdiges Los

s (6> pdiges S il

J—»  Turbidity = Meter S 5yl pdiges &ygiS
Milwaukee MI415 PRO

Bl g s M g Ol e 25 5

S Fosily Al e ML 5 ol igles SIS gy £

slaslwl -Sieve Analysis s, Shae (65l pdiges Slbigay (g4 &l
ASTM C136

Chézy s, ol SWasl 956 (1Sl

Sy Cus e Ml 5 ol iglee P OIS 159 i ps

Py elir (ngd ¥oles e oMb g T igleo Pl gy

- Cagjlapes cblis olojle P o &5

- Cogjlazme cblis lojle OB e

- Congjlaes <Ll lojls o ale

- Cagjlazme cblis (lojls 098 <l IS w2

- o jlazes cbslas ylojl oo dlge ol

slilgn sl o]l o315

295 st g 3 Ol Sl wlie Sl (S oregS AP+ Jsbo L (lul 39) e Vs 9 il plgsas ()lS sy,

Giliseo Jslye 53 45 Cul 0By 5 dw V) 61> 5 Ay oo mpe yioshS FOYY &y wling, cpl sl Coliue 355 oo g uixo
xSe o Cyoaken 0O ¢ 3o VY & oSS 31 L Waojlow ol 53 siiBo s Ol S wos 5yl )13 g b el g 30 e
Pl ) & Cal 4l caSagto YA- g FYY YF (i 4y (19)l8 39 (st jlaome g ilalo cailyy) (2] Lawgio by dnls
ol (WQI) Of ciS (asls o amd o i Slise Olillas el adhaio T mlie cpoli 5 39, cpl (YL ool oaimy it

3 s3b5 polin 3959 5 (56 Bree ot (alS ol bl on 1S gy @ ol ;o Jlod (s gk VF e Al ol iy,

N


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DEVY INF-¥ Jlag 15T 0ot [omin Lo Sgal a5l oDl 31T oKy IOV (g55)guasS1 & i

JS..» P d)bﬁ&’d bLlas 9 O9)l§ d9) LS’oLﬁBl)D ‘:,..:,59@ (Fathl et al., 2022) ) 45[5.)9) JreveRy d)'),LfS 9 (s dLmuL.u.&

-C;GM}‘ DJwJ 45‘)‘ \

B Sample Area

T

000 7000 3ncot0 310009 96040 10109

0 10 20 40 60 80

S 13 g0 bU g (39, wilhag) Curdge ) JSuo

Camidg 5 o))y (i slgo SI31 Lilow o uSUlgST Juo (ol o (i dlgo 1 (B tang Cdigiyun (gilo e Sl iy
@ Jold ol (Sgree cliasie 5 s (gdie dlge clale (gjluvand LI I Juo cpl cdlllas 3590 0354500 (g jlaee
5 glie dlge clle gl )3 WSUIST o (oriwscomo 5 (oxiwly sl 05 (Prwtons 5 (aruly (ol Ges 5 Ol
ol Ges g 2 Siluodad ) Jho (riwionio g (2xiuly sl 0,5 oalitusl ()bl 0)90 Jsb 5 eabpll (glagls paiges
S5 ol ylagad 31 555 e €85 by) cslyr b o3l 6 yiogyhet (slmolSim] )3 0dibis o)l s Bos 5 b oMb
oy s Slagye (S0l dity) Jold (o)l (sloas b (izmon g o dislusdnnd g 00 ,Sojll (sla it i duglio
Sgo ) Cubgi o (g3l e Jolye (Tipping and Lofts, 2013) 155 eslatusl o e g las sllas 108 S5k cadSSlo— 45
Cawl 0l B Y i ;5 AQUAOX Jde lawss (s, 4ilBag; 1> (sise

OA


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

Aquatox Jas buwgi 9,5 ailddg, 13 (gdre dgo (o § Conigd o (Sl de Ul oY Jous

Input Parameters Input Data
\ Silodad g9 Stream
i Sibodend 0y9 RS E N VIN v
v N=2.76
lagiio P=0.98

CO,=0.5
0,=5.7
¥ g/m? dry\Y/oLablle detritus

g,
g/m? dry#Y/b//Refractory:
N _ Eunotia
olls . .

Per1 Hi-Nut Dia Warm

s Freshwater Snail (Lymnaea stagnalis)
OB o s Leech (Hirudo medicinalis)

Segmented Worms (Polychaeta)

% Trigis asp (Leuciscus vorax)
Yellow Barbell (Carasobarbus luteus)

b 2l Yellowfin (Luciobarbus xanthopterus)

Common Carp (Cyprinus carpio)

Anguilloidei (Anguilla Anguilla)

A kmAa4-Length of river:
km?Y¥/YSurface Area:

oo Sloogas mY/YMean depth:

mY\YMax depth:

mm/yearYd- «Mean Evaporation:
a NPEUN billion cubic/meters V¥
Ve ui dl.a.) COY\L
AN 3 613850 m/sd/A
W pH V/oN
VY St Slaels mg/l AY/sTSS:
\$ 3955 by Daily Inflow
\\% s b > mmY#FY
A Sl labais xie Oil & Steel
4 Sl labais e e Vehicles

AN


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

95 2 rosiion 536 Ol oo ol 0ad )5 s 3 Al ) (399 plgieds JLo 53 carSlo o d)kkia VF (g 8 ST S oo
ol 315 (5l a3 YF b ply aulllas opl 33 00,18 O aYlio (slos bawgio 3,15 451539, 13 39290 (sla 35901 g (chie dlge clale
P S (59) 2 e g (e 5ke) W3S ols (59 2 (5305 8 Slgion 2l e poo sl 45 2 e AL il 0L L
3 S og sl 3953 egd DAL iy 555 5 S S Ol s 1o Sagl 5 (cdie dlge o5 4 il ol il azils O]
25 4usly o] S a3, 5 4ol M55 (S 2 rmniiona 5B Bl e B 4 e el GBLS Sitwsis (sl Sl Jelge
o5 e AI5 L ol (TSS) S sheo ol calé el VIBY b plyy ol PH sl IS 18 (gito slgo 4 13 (59 2 Cles o &8
5 ol gl () il 2d b e (5315 g i ol ] b sla SglT Jol b glalais (i el 2
el ghodly Kbl 5 1l il slacialled §) 86 Vogomo (ghibai e (651 .l "Viehicles”

st jE9T SRS (i

Sgo Sl 3l g pitanssS] Camdy g S sl Brillouin y Camargo Simpson Shannon Jels i jess a3l ¥
ol 039 by i 53 AQUALOX e gla 395 wlul p da jadls ol Ol b edlatul 9,8 &89, ;5 o] p (gdie

(Shannon) ad Wi auwslxe

i 55 1) beaigS 2l s & Gasls ol el i iess (6p50)l sl o asla 53,8 5 5l oo Shannon asls
bl 1 ol ol sl by (et Wbl e 'H o 4 50 amd e 518 515 0 i |y ol gl i aSl 0,5 o0
Do o duwlxo ) dlayl,

H'=-% (pi - In(p:) Eqgsl
il o oS
el b lghs JS a1 43S Slglys s = pi

oS g5 <1 >
bwgie g5 H' <3 >
(Allen et al., 2009) Y\, g45 :H' >3

(Simpson ) s Wi duwlxe

oL ol o)l o)Ll g Gl ol 465 S il cumen Kl (B3lial diges 93 &S oyl Jlein] 4 Simpson a5 L
daly Gl o alie S S8 (ol (sladisS (ol s aLlid 4 wlgiee g 205 S 03 I SladisS (g5) » ol s
Do o duwls ¥

D=% (p?) Eqs2
il o oS
o slglhd JS a1 €95 Slgl8 s = pi

Vb g5 e 4 So3p D
(Gorelick, 2006) ! ol g55 1) & K55 D


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

Camargo as i dwlw

P S iEsS smyp 4 02l ol sl 0ad (Sl ol (SlagtusugS] Cuxsy 5 Ol CoiS b5yl sl Camargo asLs
2395 o dmoliee ¥ abasly )b 5l (adls pl il 0 (So9l g T cuaS L bl

C=— Eqgs3
(ol &S
Sl 4 ol (claasgS sluss = NS

lasgS IS olaws = NT
Cars ol Caas :C<0.5
bugio ol cuas :C<0.75> -0
.(Camargo, 2008) o> I cuas € >0.75

(Brillouin ) Las Ll dwwlxe

b oasls ol o) 5,8 506 5 o5 slacures ;0 o35 &S Cowl amwje g o yasls 5 S5 (S Brillouin a3 ls
2945 g0 duwlie ¥ abaly wlol p 35 (a3l ol D9 o duwlie bl Slold g ladigS slusi 4 dngs

H, =1In (nlni) Eqs4

il o oS
baiges JS ol =N
1455 &4 bgiype (sladiges dliws = 1
[(Palaghianu, 2016)cuwl caxes ot sl g yiiy 95 odimd Uiy e @ ppuds

=W
WS el el oas S Y S 0 e By (g b pdiges ddhate Vo g3 gyl 4By, O] a8 claadlie pSile b
2o Sike sl 03 Y08 5 (s posllas CadeS Sl )l Slgal a1y alold iy oY olad it 3 O (&S Sluogas
wBdgy Ul sl BOD poglhas plis .ol 039 i)y p)5 dae ANY e 0)lod dig0d 45 g BIVY oSy ol 4905 > BOD
i Sllln (5 5] e 555 395 2 52l 3o Slaiged > BOD basgia yolie coul 35 it ) S ¥ §
3 G pdiges Jaad o BOD i jiovw polie jlae lysul oy yieS” .(Mahmoodabadi and Arshad, 2018) ¢l o34
awsl Gl i 5 p)S e VALY 5l 04 sVl sladiges 5l s 56 COD ylie BOD L cawlie .l 0340 Jol 43505
0] (615 piges adlaio oy yodgll .ol 039y  ialS DO jlade cowl 4l o133 COD 4 BOD yislie oS oladiges ) Cal
39y S p s slaosu VT s sxe il oaimdyLis gl cpl Canl jloal s 5l zgy3 5l e dblaie cpdgl 48 Conl 039) A o)leis
Ol lp Jgd BB @908 polie a5 conl Jbs g3 cpl sl 03gr gwiie NTU YAV B VS/A 0 55 <y988 polie il go 49,8
B o losd digas jl 5 S04zl |y aolie buws K5, 55 BC 9 TSS 5l (Huey ez al,, 2010) wisly o NTU V- 5l oS cailis,

Cws) 09 u.w)bﬁl Le(v] )J.)Lo.o A

4


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-¥ oy [5Y o)los [pmain JLu

lgal aaly oMl ST olKuisls /Y (659 gm 68T s puts

BOD COD
10 20
8 15
30 E
g, | %"10 1
2 3]
0 0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Sample No Sample No
Yo¥Y Jlo jd (5,15 wdiged 295 F 45 (49,5 39, & 1 digei )3 COD 3 BOD 5o (nSilue guli :Y JSW
)5 DO 19 Turbidity
2 T \/_ 18 —
= 15 h =] |
o ] ; 17
16 -
0.5 -
0 15
1 2 3 4 5 6 7 8 9 10 23 4S 51 N6 78 910
Sample No ample 20
Yo¥Y Jlo 15 5,15 diged 0,95 F 45 (49,5 395 & s diges ;> Turbidity g DO slie pmibo gl ¥ JSS
TSS EC
75 2550
70 -
_ g 2500
F65 s
ES
60 | 2450 -
55 2400
P2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Sample No Sample No
Yory JWw jd (g ld mdiges 0,95 F 4 49,5 39, & (s diges P EC g TSS palio puSbe gl :F JSU5
Phosphate Nitrate
8 24
N //\, 23 1
£
E4 - 522
2 21
0 20
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Sample No Sample No

YTy Jlu 13 5,105 diged 2,95 F 43 (59,55 39, & sld diges ;5 Nitrate g (Phosphate ,slio il gl :d K5

oolie el 00g i a8 e ANY i o leds digel (0 6523 S5 oled diged ;0 BOD olde (Sl

3855 sladiges ;0 BOD Liwgie polie .uwl oo Liovw yd )8 do ¥l jieS a3y, o1 51, BOD  josglhae

Shexe Gl il oy 2aS” (Mahmoodabadi and Arshad, 2018)ccsl oogs opian Slalllas (S 5l Gios 49,5 09, 40 pol>

41



https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

@gel 5 w50 COD polae BOD L csliie .ol 0595 ol digad 10 (5,10 paiges Jgad o BOD oo i jolie
aisly ;)3 COD g BOD polis a5 ol diged jo .l ails iolidl o) e 8 L VALY 5l a5 4y ccews¥l sl
29,5 5 et dilaie sl a5 Cel 00gs A 0yl oKy 15,15 1 aiged dihate (5 0gl] el 0y 220l DO e e
O g 5908 polie aib oo 9,5 09, Sogl 1 s sle ooV Jlaliae Sl saims L s oplcwl sleal 0 sl
NTUY - 5l a8 ailssg, of gl Joud BB o508 pyolie a5 Condls 4o opl ol o0gs yuie NTUVAIY 5 V£/4
Ll poolie A BV o,leds diges 3l g il ails 1) aslie lieas &g, 5.5 EC g TSS Lolie .(Huey ef al., 2010)asb o
O PSSR

TN IOAD AIVAD L ply b 5 sk 9 95 )Ll gmaans il Jold (St jE95 sloaz i polie (2Sls
oS g 51l el 4 99,9 5l ey ol )3 Jladie iy ol LAS LS (aSls SIS (g Zanl 039y VITEY 4
Lo polie ool ailisg, sb 45 dind B Lasgie i) £95 5 (S 0] 65 5 00l Sk wy by o3g95me ,o jlie
Lo el o s ohasts ol Sy )0 slaisT Coale [Tl 5 ooy ek +FAA B JFYA 5| 5 g
&SP Jlaial g laassS 3leiel o je8 oasmsylis ol ol L..,.w Sade g 8,8 1,8 /FAY B /AP o5L o o5,
LS oS dlnolSiis] ey SO 3935 b g cedls ks VOFY B V- F0 65b 45 55 sk p (asls Canl lae sla s
oS a5 ws o lis Gl la asls oy S e ST aileg, dilite sla ity [ Sgaste St jEeS g o
(SloolSiun] al 0392 ogllaa lsal o 42 39,5 51 g Logas sVl sloolSiun] ;3 () £55 Corndy 5 alSEu;
oy i 1 gl ol SV jolie 5 oty 3E 55 slaasli 5l 6 oml solie 6,4 osgaa o adls

Aquatox Jue g
u),u.ufl «lawd n.;])m L;l)) L5'>9)> u.u&.}:.: )J.)LQ.A ‘lmu»” 9 .)I}A uM>u » W) )5.) .))]99 uul.w] » JJ.A » osld 39,9 )] o=
5 USE 5n Jeloee iS5 (Sl uoguw csdne dlge (sly odid 03] pesd pdlde (Cawl 035 YoVF U Y-YY la Jlw o asline o

ol 015 1)

sy


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY /VE¥ oo [5Y o)las /pasin Jlu

slonl anlg oMl 55T olutils [V (59 gm6ST s yui

Intercept = 8900 6324, Siope = 000362
X Intercept = 2 45877E6

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Intercept = 8148 60119, Slope = 0 00332
X Intercept = 2 45289E6

Bep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Aquatox

| \

‘

Sep Oct Nov Dec Jan Feb Mar /\or May Jun Jul Aug Sep Oct

Monthe

Aquatox Month Aquatox Monthe
A: Phosphate B: Nitrate
Intercepl = 1710.66136, Slope = -6 9445E-4 Intercept = -1614.37315, Slope = 6.56719E-4
0- X Inlercepl = 2 46333E6 5. X Intercep! = 2 45824E6

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Aquatox Monthe

C: DO

D: Algae Biomass

09,5 4By, of 5 Aquatox Jus buwgi (D) Sila wogw 9 (C)dglowe oy 5amST o B)! yi o(A)rlbund 4l y3lie cpmodes 15 S

sl g p)S e YWIEY Sl (el g 5 w0 p)S e ¥/00 )8 ol olawd aYLls plie Sle &S ad o L lnaisly
ol odpwry oYU adaws & 18T (5093 10 Olawd g s polie d e o Hlis (gilwand o poue Jlod .Cul 00 03] (pesd

ool @l cul Jloiol Y5 Jl 3930 39 2 W] 3935 5 (55,508 slogie; 3l sie dlge st carge o (Sl slad )l
Oial3l 4 Glgs o olewd (slodsS” 3l odlatul 5 Wb o a8l Jad cpl > (g5,5liS” slacled (e (Strokal ef al., 2016)
O3l Xloduny 393 prdaws oy yieS A Sland g Ol polie ¢ ojlo 9 4498 g5 slaole )3 39 e Ll > lawd ¢ il s clale
3 (had Sllog sximylis AQUAtOX i zuls (IS job 4.0l (chie dlgo (5ol ) et (i 0y93 oyl ,d wldg, Ol wox
ey JB st Sllog cplo)ls j15 Slal g anb Jelse 15l cov a8 canl 0391 (49)8 ail3g, Ol y3 land 5 s polie
YUY g W B iy ol 55 albdg, Jolgw 5, @liwd g @lid polie bwgie cal aidly o] lapiawwsS] 9 of cuaS p

yoS 959l U8 AlBagy O sladiges )3 Slaud g lyis ggemme cpimen (Kuwayamd et al., 2020) cul sd9 yid 0 p,5 o

¥



https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

9 Sl 4 59,8 39, (Sd9ll (YU pdaw oximyLis 55 gl oyl (AfShari ef al., 2022) cusl o 5135 5y p)S dee V0 )
ol lmasl )l (Sogll cpl )3 (6550 Lid ( mio slalay g9 (65,0l Ol 39,9 .cawl 039 ;503 likio b dunlie p3 Claws
A oS WV (Silr Guage Sl g 1 2 p S ke YIVY )8 Ol )3 (DO) sl 5T VLo polie (1:S3ke &5 s 00
OVl & ojlo g )98 rgily (slaoyg 53 Joloee (5T olie a5 s o Ui (Sloj (5w slrodly Ll el 0 03] (o35
2 S8kl @909 w Gl g Sl (Sdglie ol (2ol 5 5ol lales > 4 Gl ool Wloss, 295 o
5 lod Ll 51 b 45 3980 odmlie Jslme (yieaS] ypolie 5 angs LB el cassST B sysl clools j) .cusl 63y, 3

ol Sl Sario el

oS U151 Jae awgi dllw Y+ 250 43 (adg! (AL Wlgi) GPP Lad Wi ywods gl

oS IS Olime & padls cpl b e Mgl L g xe 4 &S cul "Gross Primary Production” Ciase GPP
plos Jolds adgl (alBL ades .05 o)lsl Hasuie Jloj 0y90 <SG Jsb 10 piaanwsST SO 5o b bawgs oud o (CO2) s s
o 05 s o) gl 5 oSl (GBS > S Lo 033 155 (5

20853 Shagrge e sy G551 @ito Glsiear 5 39000 055 (T 3lse 1 (aliards (455 g0t ol ()8 ol s
dlge g 65 Mgi el o)) (2l g piamwsST oMl jl Jlao G lgicas GPP. (Anav ef al., 2015)a8 o Jos 2138 0p50;
&Bdgy 3 gy opl pols Jb o el (/M2/Yr) Jls > mope sio )3 (2)S p)5 Sygods GPP sy 54 0 a8 )5 (s 15 Slic
S ol ¥ bl 2 GPP (a8l (53055 po3lie ausnli wcunl Jlo )3 ape yio 3 )5 YIF 2905 jlsal jood 0390000 53 (19)8
sl osd &)Y S5 53 (uSBIST Jse p o

480 ] GPP(g/m2/year)
440

o 420 //
2 400 ]

S 360 /

B 360

& 240 e

320 —

300

320
< 300 ]
-2 280 1
[
S 250
G 260 4
9 240 ]
2207

T T T T T T T T T T 1

Year

Al Vo 054 13 GPP [ad s ¢ 5 Ol i 1Y IS5
Oyl coimd Ui ( uSBlgST Jao 5l ookl b 9,8 ailiagy 53 (sdie dlge uwjlase Culigipm D90 3yl gais gls
dge 39y (10> VO el a8 gl (gsylies 53 sl o ST ) 53 (GPP) gl (Bl s 2 (5o g 399 4255 8
2 aeyie oS VIV & Jlo 3 qyosio p p)S YA jl g aidl (ialS g 050 GPP jyolis ol a8 )5 Jai ) ailing, Ol 4y gdso
A psogS] o )3 g sl QLS W g by p (lie dlge ialS ke Il gorima i dalS K9 cpl ey or> Sl
P> Sonlis il )> 258 ajest (el g (alE 0y25) ) (65l 258 4 mie Wl e (gike Slge LEBLS (ST oo 4y

Jlo 33 gpeyio p p)S YOV & g adl yioli8l polie jslods GPP ylie el 03ls 1,8 (Lo o 1y (sdne dlge 399 (suoyd VO yiulj8l &S

)


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

o ) Lol 15 Dgas gz WilgS o &S Cawl BLS uoge Mgi g Ay p (g1 dlge Cuto ).ul.: odimd s oli8l bl ity o pd

8l ST )3 0255 Sldgrge sl (S @lie 0 wal)d 4

oS U15ST Jue bawgi dlw Y+ 530 ,5 Faunal Biomass wess guls

iyl slp adls G lgieds (g5l ol o)l o)Ll pieawsST SO 5 alS e olylls S 059 4 Faunal Factor g5
d95 4 4295 b DS oo ol (F/M2) @pe yio r p)5 gty kel 355 oo 5118 oalitl 350 ol Sy (s 5 el
el 03,5 dulie 2o yd olusl p g2l Y 3 1y 93518 ol WSTBlGST Jae 4,8 43539, 4> Faunal Factor ogas ,> aJsl el
ol oad LI A IS5 53 (uSBIST Jse p3 osds puasi (692, ¥ wlul » Faunal Biomass asli pess plie duslbe

0.0.] Faunal Factor
.05
104
154
204
25
304

Scenario 2

o 1 2 3 4 5 6 7 8 9 10 11
10 o Year

8
6
4

Scenario 1

2 -
04

T T T T T T T T T T
5 6 7 8 9 10 N
Year

o —

0 1 2 3

Ao Y+ 05U 40 Faunal Factor (adld & 5 Ol peds 1A JSG

ol 4 (63959 (c3in dgo lie 1> lyuis ol w539y ! 2T wiamwsS] p (c3ie lge 3959 il (sorim L ¢ Baios gls

S pliw 5> ol azils Al V- 0jL 5> (Faunal Factor Lasls) oals ;1 e olgls JS 059 5 (ia i 59y 32 (sonbinme &l 3
polie b o Liul38l 054 Faunal Factor asls ouS ey )0 1y alsg, Ol 4 (cdie dlge 3959 (shuoyd VO ialS a5 ol
ool 8] Wgy cpl il 0Ad 03] (pes Mo )d AN g AE VIV FINEIY BIA KI¥ F/A o fA oo s & calisee gla Sl 3 Sl oyl
ol Jobre (5T o Sl lie o 2 Sy (lind g Olits Bl L sl (gdie dlge a4 adlate (98 Cuto (ySTy ey )
Faunal [asls olie o5 0oyl 3 1) sdhe dlge (003 VO (381 &5 £ (gl ibipe (l38) 5)5l uosi 9 4l
S o2l desyize 2oyd <Y/ g <Y/¥ VA MY VD Y VY e =¥ o &y i 4y g 4l LialS @054 Factor
il ogMe Slawd 5 Slyns VL cbale sl LS 5l e (LISl e 2 oo dlge ilial e il godimalis dalS
Ol 4 e ol LIl (el aeluael bl s 595 g O 13 Jgle oy5anST ialS b g o (Eutrophication) geds Juwils

55


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

OSen g (6353 [ o Slyis jeds g jlase il adlllae

Jo (o las]

il laodly .l 48,5 & 00 EC g DO LCOD BOD (gl o3y wlul 5 g Juol (sl 03y (ol o oiw el
3y50 0 (g3l Jde AVl ko (slaodls b (g)ls paiged 09 ddlaie (sl 00l (| iuwjlie] jolaie 4y .Cunl 035 AVl & yguody oA
Lol gpSojlil sla ool sllasl b)) zols s edlatel Ll Sbj,l (ol R? Jasls g (Jad oyguw)S, 5l .cé,3 1,8 sl
ol oas S VY 9V Ve g cla IS5 )3 WSBlsST Jse bawgs o (gjlwdns (slaodls

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

Equation y=arbx 500 Regular Residual of B"Aquatox”
q|Plot Aquatox ® Aquatox
8.0 4 Intercept i 23232 ts ?:ég Linear Fit of Sheet1B"Aquatox”
- Slope X +
J|Residual Sum of Squares 1.86609 hd 05
Pearson'sr 0.83795
7.5 R-Square (COD) 070216 >
||Adi. R-square 0.66493
L d
< 7.0 L} E 70 -
£ €
] @
65 £ a0
< o
6.0
10
5.5 4 -
[ ]
1 T T T 1
5'0 T T T T T T T 1 _ r
50 55 60 65 70 75 80 85 10 05 _ 0.0 05 1.0
Real Reqular Residual of B"Aquatox”
BOD - SU155T Joo wgd o0 (g5 lwammi (so313 g o281y godld §ldail ol 0 A S
Equation y=a+bx CCD Regular Residual of B"Aquatox”
1[Plot Aguatox ® Aquatox . .
16 | |intercept 1080001 124 Linear Fit of Sheet! B"Aquatox
1{[s10pe 076531 +0.10 ol o5 |
15 - |Residual Sum of Squ 7.33338
1|Pearson's r 0.93762 °
14 1|z square COD) 0.87912 -
] 0.86401
13 Ad. R-Square / % -
P . o
212 T "
g @
= ® 2 4p =
<C 11 . - E?
P
L ]
10 | //
9 e 10
] / .
8 e ®
? T T T T T T 1 T T T 1
8 10 12 14 16 18 2 -1 0 1 2
Real Regular Residual of B"Aquatox”

COD - 1uSU155T Jao Jawsd duwi (g 5lwdnmd (ga0315 g 281y codld Glbal byl Y e JSS

Y



https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

|Equation y=a+bx o) Regular Residual of B"Aquatox”
25 ||Fht Aquatox *  Aguatox
i Intercept -0.00675 £0.32 Linear Fit of Sheet1 B"Aguatox”
||Slope 096134 £ 0.158 05
Residual Sum of Squ 0.02963
2.1 - |Pearson's 1 0.90631
R-Square (COD) 082139
7| |Ad). R-Square 0.79906
x 0 70
8204 =
] =
c
Z 8
<< 5 404
1.9+ o
18 - / 104
.
o
17 T T T T T T T T T 1 T T T T T
180 185 190 195 200 205 210 215 220 0.10 005 0.00 0.05 0.10
Real Regular Residual of B"Aquatox”
DO - wSU155T Jto bawrgd ouwid (g jlwemwi (gLao31d g o281y groals Glbal o, VY U
Equation e EC Regular Residual of B"Aquatox"
2480 Flot Aquatox ® Aquatox
Hlintercept 1660.34445 + 265.9 Linear Fit of Sheet1 B"Aquatox”|
Slope 032172+ 010723 »
2475 Residual Sum of Squ 333 30646 85
{[Pearson's r 072765 N
2470 -|R-Square (COD) 0.52947
Adj R-Square 0.47066
] @ 70 4
& 2465 2
© i o
2 8
< 2460 - o 40 4
| o
2455 4
10
2450 4
2445 T T T T T T T 1 1 . T T T T
2440 2450 2460 2470 2480 2490 2500 2510 2520 45 10 5 0 5 10
Real Regular Residual of B"Aquatox”

EC - uSU15ST Jio dawed ouwi (6 5lwdnnd god1d g 28lg godly bl b 0 VY IS

Ul onim L5 yg,l8 alngy 50 liwd g Sl aw slame Sl adlae j3 WSBIsST Jio (o bl 5l odelcamsay gols

COD BOD (sla el )l sl 0ab 035 (3055 g (Bly polio & a2 b acanl O (&S (slajial)ly 5l Sy (miin > Jso o]
w5l 1y 5 ke i <AV b by (R?) Stuusons oy b COD sty 15 (oSBlsST Jia & ol o5 st EC 4 DO
bailBagy Of cais oLl 50 Boe il K plgieds Slg oo g cunl (ABly sloodls b Jao gols Sodp gollas iy Lis oyl .canl
a5 13 b b5 85 48 sl 0393 +IAY 5 IV L ol a5 s DO 5 BOD pyolia slyy ( Kiasad oy 55 515 o3lil 5,96
B pas sdimd i [0V Siwsed copd L EC jl)l (ol ol (Jls opl basd o s |y Jolowe oS o394 ol )l g3 oy
Ol 2 e slayite b g OIS0 )18y )3 29250 slo S S & @l o) sl 2ol cnl st 3 Joe SIS

&5 4 g SOy
Slyis g Olawd Yl 1Ske Cal 0391 95 1539, (ol wiwwsST > (cdio dlge an g b pdlia oy L5 sl Guivs gl
Gl dncSds 15§ i 35 §) Sl (sl (EPA) duogs ol 2 g0 5 o psS oo YWISE 5 jid 3 oS s F/00 s
YI¥Y @ Joloe o3emST Hlade ¢ 3ais oyl > (Bayeh ef al., 2024) il i) 5 p)S duo Vo 5l yieS Wb (xbaw slao] (5 clawd

FA


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

S 5 b3 oo 5 5 pm & Jsbo (330u8] sl olie ol 03] Sl (sl delinal Ll ool o sy i 05 e
a3l o3 L3 i3 (liee (nl &5 A (g pSojlul 1 p S VN Jlake & 345 (] )3 i (Sul age: 9800 e WSS i
D33l a8 wilosls L sasie lllas (Larance ef al., 2025) cuul 0355 g ge yilo (sl debuuols Lyl Yiein o bacSuls a5,
,» (Paerl and Otten, 2013) 595 ol (slapiunwsS] olie opou; 3 SIS 5 i jees Lials ceb Klg o (Sils juoge
) oo ol 35 55> i uboigo nlS b3 b sl lie lie S o 13y 55 B et oo 4 ISl By By
BB ialS 4 o dllus B 0jL S§ o s cdale gas ) VIV (il as sl L Cgils gailiag, o (gladllas led ST ji)l58
sbool 4 yoie Klg3 o (s3se dlge YL polie (Baird ef al., 2016) 15,5 bl axsls Jlidlo ;5 LAd Sl ks 9 (San je g5 4o g
Damseth ef al., ) culs walg e 9y p S yiia e Oyl 45 368 T 5> (anoxic conditions) (sjlea o bl i
2l el @l (ol Glaptumwss! ) gl dse g Silusnd ¢l 3o )lp) olisa; Aquatox . (2024
odimdylis a5 bl iol8l VYA a4 eild asls ke gdse dlge (sduo)d VO LialS (g4 ks 40 b &l Calisee (slags jluw
o opl sl (ials Vo) @ eils adls (1Sike oS Casl (350 dlgo (gho 3 VO 158l (g5l b dunlie (3 i 8o Doty
ol b by ) S S8 st Gl 5 aisS o <l oS 4 Wlgie (sio Slge CLAE tals 45 am3 e i
oximd )l ol (Smith ef al., 2010) 5)ls Jlysead witud (Gawjesd p siie dlge ialS cute 15 oamslis o8 Slisios
Slge (ialS (532)s )3 o5 JelS 5 Cpguapars Sl aSlE GRS 30 i 1K (st Slapabls  (sdie dlge Sl s 56
Ol b Sl g talome bulyd Sge 42 Dl Sl o) 05 10 1) (6l 5 SOl o 4 piaguosS] S8 > gdio
UialS 4 ooy L 55 (YY) ol)Ken gy )l audllae gols diwly cpl )5 g aalss (bl Gls i 4 coled 3 45 298 e
10,5 UK o e leaKisls alBagy 10 (59068 Lol o dons (0 5 Sl wdy ials 4 e (i dlgo zolaw
.(Morales-Martin et al., 2018)
S TYY & o 53 aapmsio o) YO 5l (gdie g L2l g5l 5 (alBL adsl 1J55) GPP 8 ol i il adlllas gl
ABL 4yl 1 sl 8 5 gessS] IS 0y 51 4 035 (e il Cugae 5 3l Vo] LinlS ol .cdly ials
(Fernandez-Martinez et al., 2018) 59 0 GPP LialS 4y yoxie clale ol (ials g 3)b )13 (cdie dlge clale (56 cou
Faunal _asls (ciae dlgo inlS (so0 ki 13 )15 i dnols jlsle 5 aog BB Ol cpimen (cdio dlgo clale (5 @l s
Cute il oamalis ol ol 0,8 Iy ialS aslis ol (sdie Slge il 33l (coryliw > &S s j3 wdl iolsél g4 Factor
laslsag, (Briones et al., 2018) 54 wiwwsST (6501 (i8] & e Lilg5 oo &S Cawl g j drols jiS oy (gdi0 dlge ialS
09 e (olherd 5 (Se3IsST Sl 150 5 WS e oo Camlame 5 Sdgyam sl ) ooz Slaptess olysa
Seh Sl oxied 5 siaio 5 (555l sl b Cov il By, 5Ty plyiear g8 S Ngd e 255
Slge Cubgyw Cupdo a5 Am3 o LS 3uins oyl gols Ded e ol Slow,y g Ol o lie dlge opl cbale (il 4 yoxie a8 Cul
2t 5 SIS o 1 oolitial b 0)l5 905 ol g Lais ) gl (1B ¢9)l8 6839, 13 054 ¢ 2l (slaptunsST )3 (sse
23 3 BptusgST (6L 5 e 95 2 2y BB b (g3ke dlge clalé ) s o 05 et wilise (g2l 92
aw ol 4 (cdxe dlge D959 JyiS caenl oximdlis opl g CBl il Bl jEe (sike dlge (ghoyd VO el g liw
ol
£55 Uil oaimd L oS (Bl dgte (gie dlge 1L (g5l 3 (geper 5 (LS Wile Sl jEg oS (:0Le
opsiamw s8] Cunsg g0 4 Kilg3 o land g ol s clale (ials oS cunl ol 5l (Sl s cpl el )] o colsy ials g laasgS
& ;o Faunal Factor s GPP polie )3 &l puis puiomen 23l paly aliseo (cladisS 0dy clp (6 pcabio lad g 18 SeS

54


https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

lS 4y oeie (g3ie dlge (610)3 VD I3l (S5l 32 s 0 Slas (59 1 (550 dlge GhlS e ST ot LS 90
2 Ol cpl Lol el o iul58] polie yobods GPP yyslie calps oyl )3 a8 ol s ol s disS (o coldy yiol38l o o je40
Lasliog) 40 (sdao dlgo gusno Copie a5 2 i puomes dallas pl guls Wbl piwewsST 0 Jols pae jl slailis Wlg o &8l
ool 45 595 o dlpiiin wdelcndds guls 4 dngi b 0pS )8 dng 3590 s slame slacaslu jd Cuglel O lgiear Wb

255 59,8 ol S| (£l 5 s jEss

F%)

Akinnawo, S. O., 2023. Eutrophication: Causes, consequences, physical, chemical and biological techniques
for mitigation strategies. Environmental Challenges, 12, 100733. https://doi.org/10.1016/j.envc.2023.100733
AKkkoyunlu, A., and Karaaslan, Y., 2015. Assessment of improvement scenario for water quality in Mogan
Lake by using the AQUATOX Model. Environmental Science and Pollution Research, 22(18), 14349-14357.
https://doi.org/10.1007/s11356-015-5027-0

Anav, A., Friedlingstein, P., Beer, C., Ciais, P., Harper, A., Jones, C., and Zhao, M., 2015. Spatiotemporal
patterns of terrestrial gross primary production: A review. Reviews of Geophysics, 53(3), 785-818.
AFSHARI, A., ALAMDARI, P., GOLCHIN, A., and Askari, M. S. 2022. Investigating the effect of fish
ponds on water quality of Ghezel Ozan river. JOURNAL OF ENVIRONMENTAL SCIENCE AND
TECHNOLOGY, 24(2 (117) ), 273-284. SID. https://sid.ir/paper/1064991/en

Allen, B., Kon, M. and Bar-Yam, Y. 2009. A new phylogenetic diversity measure generalizing the Shannon
index and its application to phyllostomid bats. The American Naturalist, 174(2), 236-243.

Baird, J., Jollineau, M., Plummer, R. and Valenti, J. 2016. Exploring agricultural advice networks,
beneficial management practices and water quality on the landscape: A geospatial social-ecological systems
analysis. Land use policy, 51, 236-243. https://doi.org/10.1016/j.1andusepol.2015.11.017

Bayeh, A., Tibebe, D., Misganaw, S., Kassa, Y., G-hiwot, M., Awoke, T. and Markos, A. 2024. Evaluation
and characterization of wastewater generated from University of Gondar, Ethiopia. South African Journal of
Chemical Engineering, 48(1), 285-291. https://hdl.handle.net/10520/ejc-chemeng-v48-n1-a27

Briones, M. J. 2018. The serendipitous value of soil fauna in ecosystem functioning: the unexplained
explained. Frontiers in Environmental Science, 6, 149. https://doi.org/10.3389/fenvs.2018.00149

Camargo, J. A. 2008. Revisiting the relation between species diversity and information theory. Acta
biotheoretica, 56(4), 275-283.

Camargo, R. D. A., Calijuri, M. L., Santiago, A. D. F. and Couto, E. D. A. D., 2010. Water quality
prediction using the QUAL2Kw model in a small karstic watershed in Brazil. Acta Limnologica Brasiliensia, 22,
486-498.

Chen, P., Zhao, W., Chen, D., Huang, Z., Zhang, C. and Zheng, X. 2022. Research progress on integrated
treatment technologies of rural domestic sewage: a review. Water, 14(15), 2439.
https://doi.org/10.3390/w14152439

Craswell, E. 2021. Fertilizers and nitrate pollution of surface and ground water: an increasingly pervasive
global problem. SN Applied Sciences, 3(4), 518. https://doi.org/10.1007/s42452-021-04521-8

Damseth, S., Thakur, K., Kumar, R., Kumar, S., Mahajan, D., Kumari, H. and Sharma, A. K. 2024.
Assessing the impacts of river bed mining on aquatic ecosystems: A critical review of effects on water quality
and biodiversity. HydroResearch, 7, 122-130. https://doi.org/10.1016/j.hydres.2024.01.004

Ernst, M. R. and Owens, J. 2009. Development and application of a WASP model on a large Texas reservoir
to assess eutrophication control. Lake and Reservoir Management, 25(2), 136-148.
https://doi.org/10.1080/07438140902821389

Fachrul, M. F., Rinanti, A., Hendrawan, D. 1., Salsabil, M. A. and Alreekabi, N. K. 2021. Distribution of
nitrate, phosphate and N/P ratio in Maninjau Lake, West Sumatra, Indonesia. In IOP Conference Series: Earth

Y.


https://doi.org/10.1016/j.envc.2023.100733
https://doi.org/10.1007/s11356-015-5027-0
https://sid.ir/paper/1064991/en
https://doi.org/10.1016/j.landusepol.2015.11.017
https://hdl.handle.net/10520/ejc-chemeng-v48-n1-a27
https://doi.org/10.3389/fenvs.2018.00149
https://doi.org/10.3390/w14152439
https://doi.org/10.1007/s42452-021-04521-8
https://doi.org/10.1016/j.hydres.2024.01.004
https://doi.org/10.1080/07438140902821389
https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae

and Environmental Science (Vol. 754, No. 1, p. 012028). IOP Publishing. DOI 10.1088/1755-
1315/754/1/012028

Fathi, P., Ebrahimi Dorche, E., Zare Shahraki, M., Stribling, J., Beyraghdar Kashkooli, O., Esmaeili
Ofogh, A. and Bruder, A. 2022. Revised Iranian Water Quality Index (RIWQI): a tool for the assessment and
management of water quality in Iran. Environmental Monitoring and Assessment, 194(7), 504.
https://doi.org/10.1007/s10661-022-10121-9

Fernandez-Martinez, M., Vicca, S., Janssens, I. A., Sardans, J., Luyssaert, S., Campioli, M. and
Peiiuelas, J. 2014. Nutrient availability as the key regulator of global forest carbon balance. Nature climate
change, 4(6), 471-476. https://doi.org/10.1038/nclimate2177

Gorelick, R. 2006. Combining richness and abundance into a single diversity index using matrix analogues of
Shannon's and Simpson's indices. Ecography, 29(4), 525-530.

Hasheminasab, S., Rahimi, D., Zakerinejad, R. and Kropacek, J. 2022. Assessment of climate change
impact on surface water: a case study—Karoun River Basin, Iran. Arabian Journal of Geosciences, 15(9), 904.
https://doi.org/10.1007/s12517-022-09969-5

Hakkim, A. H., Kirthiga, S. S., Jain, S. G., Divya, A. M., Raghavan, R. and Gopinath, A. 2024. Nitrates
and phosphates: Boon or bane for waterbodies. In Aquatic Pollution (pp. 279-289). CRC Press.
Hedayatzadeh, F., Ildoromi, A., Hassanzadeh, N., Bahramifar, N. and Banaee, M. 2024. Pollution, spatial
distribution, and health risks assessment of nutrient concentration in surface water resources of Maroon—1Jarahi
Basin in southwestern Iran. Environmental Monitoring and Assessment, 196(6), 517.
https://doi.org/10.1007/s10661-024-12685-0

Hejazy, M., Norouzi, R., Abdi, F. and Javid, F. 2023. The impact of aquaculture activities on nitrogenous
and phosphorous pollution of water resources in northern Iran. Arabian Journal of Geosciences, 16(4), 255.
https://doi.org/10.1007/s12517-023-11347-8

Huey, G. M. and Meyer, M. L. 2010. Turbidity as an indicator of water quality in diverse watersheds of the
Upper Pecos River Basin. Water, 2(2), 273-284. https://doi.org/10.3390/w2020273

Khan, S., Ali, M. and Ahmed, A. 2023. Impacts of Diverse Phosphatic Fertilizer Applications on Metal

.Dynamics and Environmental Sustainability. Indus Journal of Animal and Plant Sciences, 1(02), 43-47

Kuwayama, Y., Olmstead, S. M., Wietelman, D. C. and Zheng, J. 2020. Trends in nutrient-related pollution
as a source of potential water quality damages: A case study of Texas, USA. Science of the Total Environment,
724, 137962. https://doi.org/10.1016/j.scitotenv.2020.137962

Larance, S., Wang, J., Delavar, M. A. and Fahs, M. 2025. Assessing Water Temperature and Dissolved
Oxygen and Their Potential Effects on Aquatic Ecosystem Using a SARIMA Model. Environments, 12(1), 25.
Lombardo, A., Franco, A., Pivato, A., & Barausse, A. (2015). Food web modeling of a river ecosystem for risk
assessment of down-the-drain chemicals: A case study with AQUATOX. Science of The Total Environment,
508, 214-227. https://doi.org/10.1016/j.scitotenv.2014.11.038

Mahmoodabadi, M. and Arshad, R. R. 2018. Long-term evaluation of water quality parameters of the
Karoun River using a regression approach and the adaptive neuro-fuzzy inference system. Marine pollution
bulletin, 126, 372-380. https://doi.org/10.1016/j.marpolbul.2017.11.051

Martin, T. M., Esculier, F., Levavasseur, F. and Houot, S. 2022. Human urine-based fertilizers: A review.
Critical Reviews in Environmental Science and Technology, 52(6), 890-936.
https://doi.org/10.1080/10643389.2020.1838214

Morales-Marin, L., Wheater, H. and Lindenschmidt, K. E. 2018. Potential changes of annual-averaged
nutrient export in the south saskatchewan river basin under climate and land-use change scenarios. Water,
10(10), 1438. https://doi.org/10.3390/w10101438

Noor, R., Magsood, A., Baig, A., Pande, C. B., Zahra, S. M., Saad, A. and Singh, S. K. 2023. A
comprehensive review on water pollution, South Asia Region: Pakistan. Urban Climate, 48, 101413.
https://doi.org/10.1016/j.uclim.2023.101413

Obin, N., Tao, H., Ge, F. and Liu, X. 2021. Research on water quality simulation and water environmental
capacity in Lushui River based on WASP model. Water, 13(20), 2819. https://doi.org/10.3390/w13202819

\a


https://doi.org/10.1007/s10661-022-10121-9
https://doi.org/10.1038/nclimate2177
https://doi.org/10.1007/s12517-022-09969-5
https://doi.org/10.1007/s10661-024-12685-0
https://doi.org/10.1007/s12517-023-11347-8
https://doi.org/10.3390/w2020273
https://doi.org/10.1016/j.scitotenv.2020.137962
https://doi.org/10.1016/j.scitotenv.2014.11.038
https://doi.org/10.1016/j.marpolbul.2017.11.051
https://doi.org/10.1080/10643389.2020.1838214
https://doi.org/10.3390/w10101438
https://doi.org/10.1016/j.uclim.2023.101413
https://doi.org/10.3390/w13202819
https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

DF-VY INE-F oy /5Y o)l [pmain Lo gl asly ool 351 lKils VB g5slmsS] 4 i

Oliveira, B., Bola, J., Quinteiro, P., Nadais, H. and Arroja, L. 2012. Application of Qual2Kw model as a
tool for water quality management: Cértima River as a case study. Environmental monitoring and assessment,
184, 6197-6210. https://doi.org/10.1007/s10661-011-2413-z

Park, R. A., Clough, J. S. and Wellman, M. C. 2008. AQUATOX: Modeling environmental fate and
ecological effects in aquatic ecosystems. Ecological Modelling, 213(1), 1-15.
https://doi.org/10.1016/j.ecolmodel.2008.01.015

Paerl, H. W. and Otten, T. G. 2013. Harmful cyanobacterial blooms: causes, consequences, and controls.
Microbial Ecology, 65(4), 995-1010. https://doi.org/10.1007/s00248-012-0159-y

Palaghianu, C. 2016. A tool for computing diversity and consideration on differences between diversity
indices. arXiv preprint arXiv:1602.04005.

Sastry, K. V. H., Moudgal, R. P., Mohan, J., Tyagi, J. S. and Rao, G. 2002. Spectrophotometric
determination of serum nitrite and nitrate by copper—cadmium alloy. Analytical biochemistry, 306(1), 79-82.
https://doi.org/10.1006/abio.2002.5676

Smith, K. E., Dom, N., Blust, R. and Mayer, P. 2010. Controlling and maintaining exposure of hydrophobic
organic compounds in aquatic toxicity tests by passive dosing. Aquatic toxicology, 98(1), 15-24.

Strokal, V., Kurovska, A. and Strokal, M. 2023. More river pollution from untreated urban waste due to the
Russian-Ukrainian war: a perspective view. Journal of Integrative Environmental Sciences, 20(1), 2281920.
https://doi.org/10.1080/1943815X.2023.2281920

Sun, H., Tian, Y., Li, L., Zhuang, Y., Zhou, X., Zhang, H. and Huang, K. 2024. Unraveling spatial patterns
and source attribution of nutrient transport: Towards optimal best management practices in complex river basin.
Science of the Total Environment, 906, 167686. https://doi.org/10.1016/].scitotenv.2023.167686

Tan, Z., Ren, J., Li, S., Li, W., Zhang, R. and Sun, T. 2023. Inversion of nutrient concentrations using
machine learning and influencing factors in Minjiang River. Water, 15(7), 1398.
https://doi.org/10.3390/w15071398

Tipping, E. and Lofts, S. 2013. Metal mixture toxicity to aquatic biota in laboratory experiments: application
of the WHAM-FTOX model. Aquatic toxicology, 142, 114-122. https://doi.org/10.1016/j.aquatox.2013.08.003
Zarei, H. and Pourreza Bilondi, M. 2013. Factor analysis of chemical composition in the Karoon River
basin, southwest of Iran. Applied Water Science, 3, 753-761. https://doi.org/10.1007/s13201-013-0123-0
Zhu, D., Li, Q. and Yan, B. 2024. Assessment of Nutrients and Heavy Metals in the Sediments of the Dali
River and Wuding River. Soil and Sediment Contamination: An International Journal, 1-14.
https://doi.org/10.1080/15320383.2024.2366917

\Al


https://doi.org/10.1007/s10661-011-2413-z
https://doi.org/10.1016/j.ecolmodel.2008.01.015
https://doi.org/10.1007/s00248-012-0159-y
https://doi.org/10.1080/1943815X.2023.2281920
https://doi.org/10.1016/j.scitotenv.2023.167686
https://doi.org/10.3390/w15071398
https://doi.org/10.1016/j.aquatox.2013.08.003
https://doi.org/10.1007/s13201-013-0123-0
https://doi.org/10.1080/15320383.2024.2366917
https://jweb.ahvaz.iau.ir/article-1-1075-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-05-25 ]

OSen g (6353 [ o Slyis jeds g jlase il adlllae
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Using the Aquatox Model

Abstract

The study of nutrient fate in aquatic ecosystems is of paramount
importance for environmental management and biodiversity
conservation. This research aimed to assess the environmental
fate of nutrients in the Karun River using the Aquatox model in
2023. Water sampling was conducted seasonally at 10 different
points (40 samples in total) (80 km north to 40 km south), and
phosphate and nitrate levels were measured using the Hach
spectrophotometry method. Additionally, the parameters
Dissolved Oxygen (DO), Electrical Conductivity (EC), pH, and
Total Suspended Solids (TSS) were measured according to
standard methods. Benthic sediment samples were collected
using an Ekman grab. A light microscope was used for the
identification and counting of benthic species. For modeling the
fate of nutrients, two scenarios were considered: S1 (15%
reduction in nutrients) and S2 (15% increase in nutrients). The
results showed that the average biodiversity indices, including
Shannon, Simpson, Camargo, and Brillouin, were 1.295, 0.585,
0.308, and 1.247, respectively, indicating relatively poor
biodiversity in the Karun River ecosystem. Furthermore, the
annual average concentrations of phosphate and nitrate were
estimated to be 4.55 mg/L and 64.23 mg/L, respectively. The
simulation results revealed that a 15% reduction in nutrient
concentration led to an increase in biodiversity; the average
Shannon index reached 1.48 in the nutrient reduction scenario
and 1.01 in the concentration increase scenario. Furthermore, the
values of GPP (Gross Primary Production) decreased from 314 g
per square meter per year to 223 g in the nutrient reduction
scenario, while GPP reached 453 g per square meter per year in
the nutrient increase scenario. The Faunal Factor index also
showed a gradual increase in the nutrient reduction scenario, and
conversely, a decrease in the nutrient increase scenario. Overall,
the results of this research indicated that a reduction in nutrients
can contribute to decreased interspecific competition and
increased biodiversity.

Keywords: Aquatic ecosystems, Biodiversity, Nutrients,
Aquatox model, Water pollution.
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