[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VY NEY e /0% 0l /ema sl JLo

gl sly ol 35T oS35 (VB (£55)msS] s et

(194533 2 97) e AL gl g 8 30315 51 90 VT Cud 5o sl )y (13
(i F RS s slio BUSNS i g g T (Silhiond oliugt 253 390 Saadlias)

) oo boudl ol ay o

T y9t mlogb poli
Yu’:l.c o

"9 (505 Comms

2 192 comolodh Ao

Rl (xnbs wolie 018l ¢ g )jusel (658 (cgmitsly )
by

Oy oISl (gylajusul g @iy (wdine 09,5 yluishy Y
Al pole 0aSLily (JI sandd 09,5 il Y

ooy oIS cglojusel g @se (wdins 09,5 ¢ lutils ¥
Ols 0Bl (e yeid g pole aaSiisly Hluisly .0

Olike Jghmo dmny g *
tahmasebi.n@lu.ac.ir

VYV VY sl ol
VEE/YNY 2oy o,
il e (6383 Al 5l 48 Sy Alio )

dAS>

Sl A9y (y 9 99ld laoed L psed lie ialS Baa b gl
LI Janle Y e ol )3 (o slod) (Su3d )l 5 ol e (aliand sloyial)ly
ol iy rbs lio 0uS il (salogone jo @ily woliilonr (Sladss oliw] jd VE++/V/Y-
S im0 S8 ol Jidey (L (epn lp g nl )3 sl i)
58 2y Jolis S 5ia (sl gl 3,5 bzl (o3 5 pliosd (sl 5
AB)S 08wy 3y90 IS (B o juie quendlS < (S S colaa PH (DO%) Joloxo
A 5 gl gl g e el e 4 Jsloe (] CLIE St gy
Jobo o sls iy )3 468 (sl yial )l polis a8 canl opl (godims Ui ool oty gl
Syl colaa (PPM) VFY/S S s ¢ Jalxe o 3enS] 2oy S i 5 4 (o lol (60,93
slagio)l polie Cpimed g (DPM) YO/ oy 50 (PPIM) FO/D S uio owd FAV/E
S B (Jodomo (ST 0o )3 DUV (i &y &y i o5 ghyls Sais jo S 50
FOIY oadlS (PPIN) FO/Y (0 jso ¢ puioj (o—d DAY (S5 Sl colia (PP V¥
o o Ol Glie (godiimd i 468 ol (g bl Judow 4355 sl 0390 (PPIM)
A LialS coasmdlis sl Cund 4 guls w53ld LS 1y lpss o yieS JS (B g Ol s
3 09D ds el dals (LS 4 Cans &g, b g o £ G PH g EC can )
O3S Cbale Giiwgid A5 £ 8y gyl (539)9 G dyn b les ISl caals S
Slagidy jya> &gy (b i b 4l Gide S5 > blie ) wiad e i) Joloce
acdld i (S L ln jiig g 33,5 oo 4jey Lii of s S o Jgloxe
b Qg SIS 53 20> W) g ) G 4 mjste g S Al ol el & (Sojglon
sy S S aew Gl 4 poxie manlS g o juie ol 38 el SilS 4 Cad 43,
Aol 039y Al ST ) Caus (o ¥ il L aald (Sis &4 Cund a9, ik o8
Olls8l g 03, S Cia 1) wdyes sle,S odle (pl gy bl (b ool Jl &S gy i W
shhs Sl e glod gm0 & 158l ol ouds ol elos ol 4 o mdaw (635
L Anova jl oslauwl U (gylel Jdoo )3 a0 odnliiie anld b duglie ) 4359, b woof
L (o oholime gl asjgy i s (slos « SPSS 13 4Sily ¢ (S5 oyl 5l s 05 molee
S ol sels Sy odaw glod

gl g8 S aland prolyly (ol CotS (e S 1S 51y

LYRUPY

Coprox (b 51 adlo CotS b ol el j0b s s et 31 (e g 0351 p5Y Iy dawgi 9 455 sl (ol ulie

5 (s Ol ) s ©y90 & 3 9 G0k e S9dien S Sy 4 Sy 3 ol LA 5 039 Sl 4 gy gl 5 e
8 S d oy g Soid maldl 3 ol ) 58 (Alizadeh Choobari and Najafi, 2018) 5,138 o b dilaie o (S5905]

ol A dmd y b g 039 (S35 55 y9uS sla byl gy e Al oo eSSl bawgie ke I o (Sl basgte o 485


mailto:tahmasebi.n@lu.ac.ir
https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl [ yises (ials polis by 3,18 31 > O cudsS sl jalb (o)

Olie IS 5 bay (Gianniou and Antonopoulos, 2007) ceuwl sa33,5 oyl Sid sblie 5 nd cel & bl ials
Jsl 5425 3 (=l i )3 s (1alST (sla ) -l 3o e J S cslio g Ul 53 adlate Ll g o (gjloeydd
S oud e Gl b ol ao)s Qe BV Lais Cage (S50 slai) 2, Sigd e berd 5 (S5 sl by ol
(mingsy 3 YW JLo 53 ol en 5 ATKRAMI it ()3 5 Sllos slosizin (0l 5 (6 iSepleps SVl (582 pslis
Ol 3 B10yy dadr juo e g Slig) (2l gl g pSugesy o Sl e gonialS by plgie 4 0 g9 Aw 2L ey
A8 L st (b il 4559, S 5B 008 oolital yia Bl V5B 4 (g M g 0)g) S 05 g9 9 5l a0
S Gie dy 0300l Slaptidgy (2D g Sl aeime 1Soguy b Spglone 3 (xS yie S Se S ) 0 £95 S g eSSl
L3y og g oy OV L dijy dix slaog o yd SO L 4y, ST slaogs dd ol osel Cawd 4 gl aiz8 )3 J1)3 b)) 3,90 ol

ples Jlo cnl b it 5 olly (olond o shg) & Comsd (S50 lasdy) ogMe 85yl (6 5VL (6) IS g Sllos satyjo L
Slostng 3rg b o)l sty sadllls 4yl b Ol Sk ) el IS o 58T O ST 2 s S lald
2 ols; elillas 98U ol e o | s 20IS line 1 j3is slaids Logas (Sa3d oy 55 9y e
&,y9-0 (Abdallah ef al., 2021) ;j5lsce o9y Of et (S59don 9 (olbomd (( Sosd layiol)b p o yibe oyl Bl caise;
Soieden o (oleud ( S Sl Glojed (pwyy & ikl 3 (V) o)) Sen 5 Maestre-Valero (glaslas ;s .ol 48,55
JSs e dy )8 39, ol (Sl S35 (655liS o)l (5 Jlag 59 038 083 o 1 plals s LS oty
3 Sy clbcdls gals Bl usen el Candy Gibg ek b 5l jieS Mo yd Ve ajiide e 0 EC e ity
$Waegl slalie alises glgl yous yals lossly (VYY) ) Ken o Nejatian .ol jials' ao)d AY b p,alds ¢l jibgr o5bke
9 Sl el gz gz (29 Wile (ola 539381 b JSUI et 9 oyl ciliseo oS 5 i 5l s p¥gige cpl 053,87 (bl ]y 0
P anbyd Ol maw () cciy b odlitol A oM s cuts s g0l adllas cpl ol oad S madS dunSTg )i
Foo oL Joiw U kel gl JSI gols (gl G oS ol ol 050 gl cusld jl,8 ol )3 (6,500 9 390 joliss dass
allae (ol s ialS 395 0jg) dw pes Job 13 303 00 Uy pu5us Mg oo 5 andls |y 5 Slas (a0 pedlS” ASg 500 203
slod o S iliEl wmblys lee clisls IS g <y9aS sl Of pH g g B ls ol pl alie o5 Jls a8 sl olis
O plie yipo Cu e 4y L3 o 15,15 5L puses a5 blio )3 Lo VS5 oyl 5l oalinl 48 8,5 does lgf oo A5 odnlie Ol law
VD ae g gryayio WO slal b S8 (il 3 Voo ol plucrl 35 (5, 2 adlllan & (V214 oS g Mady a8’ S8
@l ad oxldy ped il (2 Sund b (35 # g Gidg (o 5 ¥ adlllas (pl 3 i3l b yiSlgilew jo 5> e
O)LSen ¢ Shalaby 505 3o £ b o gSSMgud Canes LiblS Cogo dudygd (il dei5 s jials b la yiudgy ol LS
SiP) 5855 s )L Gy dop 5 JS w55 )3 ggite 5lid (slaside pIU ey ln A oIS s St o> (V-TY)
A pLonl pame g 5 Jlasd 13 ol & oo & by 2oy A b S5, 5 ol cdsias (sl b ) yinloj] 50,8 bl
303 AN ks oo g oy Voo 9 A s b (Stodly Sloxiio (b 203 Vo v 5 Q) ks (08 Slxio | po> o]
P 0 (530 Y s S e dd sl Sl Slojl 308 pastde gl (8)S &g dtin gl iy
Loy s ialS 0o A8 piomen by LE 1) (0o YV pus ialS 0o yd ) ikbe b (Siwdl Slins pgd islojl
Mdy hop Yo ialS ibe doyd AV L s oo sgMe 4 el vty g o> Voo b (Sl g (099 Slris
5 e sl 5 i doyd Vv b Sty b og oloxis | SirgS 3k sl 0 Sl izl olyon 4 |y la Sl
Colue U 5w 93 jl imgh , (Y-VY) Bakhtiar Dashtaloui .25 sslite! jide doyd ) egd Slxio b b slacsgs
3 S s b 00litl ol Lo by b adllae (sl ladeo inteo oSl 3 gdly 1o ¥ Gae g @yesie VO K o
Y


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VY VYl /R 0)les [pmdpls Lo gl sly ol 35T oS35 (VB (£55)msS] s et

dglie jlgy )35 b @l g4l g S oLy yio Sl O Cusled g o il B jlab &y g plil s (Sawd sl pids b (e
5 Shigal clinnd ol y 25 ¢ Jotome o faT e Jgbono cliale S8 ¢ S Sl colin ¢ PH Jold i’ it (sl alyb w005
colia o VY ialS ¢ pH (caopn V) ialS comimd lis odel cands zuls 28,5 )18 wyp y90 (So5edgn csla ol )b
sy e & Cad odedy (1350 53 35 (lje 5 5LE 53,5 D9)9 SRl s 4y Jloe Clisls JS (003 V0 i8S ¢ S Sl
Cble LacSle by Comea b 4 Siiegd A418 98y 5 iy (53955 U dg b wled Sl lig) (500 3 0gMle 4l
Dyden O LIS live (5alS ngo jglid (slajtudey jpis wdndyy (3 ) lie 3 aimd oo (il Joloe e
23,5 o0 Jglone ()jaST 203 ¥ ials cage Jolge (nl oAb dalgs a8 fhug (e ()35 4 (639)9 GIB (BRI L (pimen
VW sl el (gdie dlge (BAS B pae plgis 4 (Sl SbAS Curer 5 (Safdlsm slaclld (i (2L b iy jeas
3y 05 4 Comd sdudey (550 50 Sligel clale caop3 A0 ialidl g doyd Yo lise 4 Olyis iolisl aolins clale oo,
it cLmazily izl cbllan K008, b opjlke Bos 55 ok (s5luodusd 5 Shnlie Jslwo o 5suS] Clale s gl 4p3,5
a0 bgye cbale Grals ol ol L 1y o (gopdd 35 5 Jglore 3am] clile ialS jy jglis sl iy, 425 JB b
$Siden slacdld (ials g ok (big by Ol LU I (Sl i 4 (639)9 GG (Y pimnadl b (janST Jols tals
ol plend g (o3 CodS 1 s S8 a5 1 gaie p3 dgaome Slalllas 4 dogi b il iagh 5.l
9 5 (B e suendS (S8l culin PH (DO%) Jslowo (e 2103 alos 5l (plond sl yielil K9 Slyens ()2

Wb A1y e 0 dblS (8559 (b gl ©95) (S5 yolid idgy Sl ool b (Lod) (Su b yralil

o ydg, 9 310
o 03l i N USS )3 0uSily CaunBge Bl o i ) oK anb mlis g (65y5liS 0uSiily (gabgze ¢ yimgs sl e
FA obslie claie chls § okd ol JiSa Vo colus 4 o) ;0 dbla 3 b Coin (6ymeglS VY 53 0aSily ol ol
xSleo eyio VYo v byd o el cCanl o (5ye Al AF 5 ddBd V5 5 an 2 VY 5 (Byb Jobo 4l ¥ 5 4ids VO g a>
9 30,5 Bl cam > WIF ] &GVl clod uSke ol F b (gao > UF o JBlis 1 Ske ol )5 sl ca )0 YOO Lo ySlis
.(Ebrahimian et al., 2023%) sl o yio Joo ¥+ &Vl (S5,b 1Sbe

50°0'0"E

24°00"N

33°00"N

A7°0'0"E 48°0'0"E 49°0'0"E 50°0'0"E

3l ) il 5 31l y3 3LT 05 omebs ailio 5 (5559l DASCiNS Caprg 1) JSU


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl [ yises (ials polis by 3,18 31 > O cudsS sl jalb (o)

A N St g 035 Ve o) O b pegsle Vb a4 ) dde i) ik o Jold 4y )5 4 (38 oty
Tiawled 5 puoed 383 (6 S03ll Cpx dbys g guS (b sy db g (6050510 (glyr (6 ytaps wdl (glyh &S sl (Y JS)
Voo a8 0 odlinl sl sl claog LS5 ¥ Ll e 3 atle O daw (glod gpS0juil can Sl o il
o Jloin! o)lgen cdlaio 5 3l (YU ey g il b 05 5l g dng b ool g bl b S o colue o)
b ooy 0is Gl cax st ol 4l QRN g ojs o 315 53 Glagye L b 35 bl g a2 (e,
b o5 wlad o g2 el Sy b 4 49 dw ify; (b 098 S ) o o )3 05 558 o 4 g b (L
iy ool 40 a8 s 5 gy Jlie a3 g S5 4 Ol 39y9 (loj )3 Ism 9,5 skt 4y 4ijg) w9 43,5 slox
G5 ol 29,5 103,500 B lom lie @59, 5 5 00 g5 3)lg 0 slm) sladjy) ok 5l Jbw 59 2 w5 xS LA
b & &) 2bul gy 235 515 wh S 4 bl (sladjy, ) Ol e U edgel (IS 2 4 g9 Ign (25 gy Cuems &
5 bl ol blie galals 53 )50 W59 ¥ g 08 ol Cuawnd 1 W55, VIl (sl b o0litil Yl Sio (0 3l o e S
52950 Bl 0 (jg 4 sadsl jg iy VB A 293 3 0l Of Sl daid b &S St o )3 gyl 1 am ) ool L
|y @539y S g sl St (¥ US5) illao 398 0 (55l 5L g plia 3 il (8,5 118 o 59y 5 <S5 ol s nl
@ dog bl ot odlatwl Sais ja pdaw (gduopd Vv by (gl e il ¥ Hled b Ll b Cov sae YF Y sl e e LS
o5 Syl Y kb 8,5 a5 )3 L g asl e TITZ b Joleo o (St o ol dpuslrs 5 (320 VY) A LM Sty jlad
o Ol S 1 Jhaise, slacg IS B e b)) Glp 285 (e Sals ghaw )3 o s VF ol (il L sl
dox 1 boss elyzell 0 plol g )15,10005 (g VA (VEe o /VFe B AF-o/8N) boj ol el 3 ol S alons (sl el
slod Slpuss (So5d yel)b g (JoloeoyiumST 20)3) DO g (ECPH (TH) S 5w o juie omndS siile 0518 g b g0
s PH (S8 colin) BC (o) caz 9 (BWB SluldSSl Juo ¥ JS03) 0938 06 ol b st sl (5503151 (51
Sl yowis ¥ gl Aqua Combo oSty i eolawl (8 JS5) Aqua Combo ol%iws 51 %DO (Jsbre (y5ms] 1uo)9)
4i By M (£ pSojlul ogaste Byl 3 ) L jguiis (49)S ol dm il o Y0DO (Jsle (y3uSl as)3) s pH EC (5,:50510
S ymass0s 5l ool glmodly Juloo g dujod (gl s olgs dlael s 5 ASles (Bl Cob Cjan 4 dlael U puiily 455 culs

Aijgy e g8 (5,1 ST Y S Wld A oS S Y UG


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

AR MAN 3 g\ YN S WP P B R slonl dolg oMl o1 oltils [V (g59gmgST i

Aqua Combsliuws :0 JSWi S gl 9 99 lS (65505151 (ly yrogid pald ol :F S
=W
Slyp L St v gl 6351 P I8l 9 SIS 4 (639)9 (B 5551 2ad il cel (e oren bpids jpa>
Ui g5 gy claciis g sl Sais clod s pl)S grand a3 o (6 gls 2L gy Sais O bYW I g ond Gl bl
gl Sl an (u0le (eSSl o (o> slrodls Slglyd (iiSTy jlxe Bzl g ke (slod (S Ll (F USKE) 4550,
g (uin e wald Sid 5 b gyl Sls (o olod Gllwg angi gbiwly jo )b 3l Cgr (o)l Sais oy Lod 1 i
A9y X 0y ol ord O (lod (il 4 yoxie paws (6 ) il g 03,8 Ll |y adyen cloyS ool ol il o Bl L ool
A 3985 L ] 90 4o O yidin oo B398 00 yomie Jale ol g odd is eyl 2 e Sllug g ol 15U cov
etin) Ay b o (s CSaS (sled 5 (B st gl &) 205 a5 (o (53,5 5 3y oI 5 (S (55 S
e b S Lod (1:0he g o0 odalie £ S 10 &S jobo lod il ST 90 (ol (slod p jbolize Ciglay )l o dtunly
Myt sle)S .l psed Gl sle)S M| ) Lol s il e st e )3 VD & S p M L sals s 4 G
4 G o (o (glod i 3l g g 00 i Bpo Lo)S (ol s o Sl S O s 4y aitns ygbty (5o b (9
D)5 o yieS wogi gl Sl

(4 A 2 )L SSE sl A4y o S
Mean =
Mean = 37.64 125 19.043478260869550
=31 Std. Dev. =
Std. Dev.=4.29 4.148117654604957
- N=92 100 N=92
7 ?‘; 5
o g
[ w
50
25
=0 0 = o & 20 20

250 300 350 40,0 45.0 500

(95 )l 5 glas

Uy M g LK g

25 5110 S g Ll ST glod s (Sl ol 45 g 1F IS


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl /o yises Gials polis by 3l 31 > O cudS sl jalyb (o)

g7 (611> SKiis 9 B St glod dgw Ky (pwilyyly JIUT:Y Jgua

Olay o fgome df Ol o (il F Sig.

2955 O b- \\liza \ATZALRYARE
2955 (90 NG Ve RN
Js \YAY/Y 5

Sl 33 Jgkmo (ST o3 2 S

o 3 ol e 3l 3529 T 3 Jsloo g & a5y 855 m 50 8 350 85 5] e & ol 5505
D5 g3 inlS s g po sdmlie ¥ S 50 oS joblea [(Viessman ef al., 1998) cul i) 1 p S o A0 oo o]
Al g b 5 ol > (S5 iy 3,Slas Sl o5 35 3935 1015 KB & Ca o8 (s> S Jpbrs e
S o I S & s a5 S5 3 e (] il I 4 prie gy S 3 i 5 ok oIS
3 Sas Sl o P o b sals Sy 5 4oy 0UYVD ke b g (sl Sis Joloro (5anST ol o kS o
5 55 S el s Ko by Sl Jpin e e g b (5 o > (o5 iy o ials
Dgi god odmliio dald iS5 ov (gl Sl o (g)bline old oy /oD il Can 3 (Y Jadn) oSSh

34
33
3
A Jakone oy aneST by
31 el Sals
ES
30
29
28 W Jelone ST by
Sier A g SAES
27 L)) o Py
B - T S S S BT SN T SR )
S A A AR R A A
o F 3%”2 ,-13" 3-3-"‘P ,ei--*f )q»*r 332 ,-13? U
282

43}3) ¢ ,«MJ’ 5 S;’QS LS‘)"’ Mn ) 9 J‘@u M“ A“)J DO &'M :V [ |S-3

LS KR &y Connd D155 (61,15 ST dygu S Jolbmo (ST ol lg 1ol ¥ S
ANOVA
353 b 35 S8 g ]
Oluyo ggeme df Olupe :5Lke  F - Sig

09,5 \\td A \ANS Yio o </
@5; 0952 \¥AYS Y /¥
Js \o/v A



https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VI VYl 0% o)l /a3 pls Jls gl snly Ml ST oS3l OV (g5s)msS] s et

e ol pH 5 U
sl yaito (558 s 3) VE U5 (58 s deaol) s s 5 0383 (1 2 o) Jleb (3sped oy sl by ol pH. i
PH 155 o i |y O cutlli U simal (i yien s cdalé L T pH adly 3 (Youssef and Khodzinskaya, 2019)
5 S3sdem sla Sty p b T PH an o (L) Sl S o 5 @l e 5 o031 S asnSlisd o sl o 39l
PH @lyss A S5 39500 jlesd 4 o] (slooliuj 13 aigS xj55 (odiiSdgamme Jolge cp inte j (S 9 3185 o il lows

A3 o i 1y cg sl Sl g sals Sais )

8/65

8/6

8/55 ~—pH wals i
8/5
8/as
8/4
8/35
8/3 439,
8/25

8/2 -

8/15

I A r‘.ﬁ. ‘(l & 2 4 “ a4 5
FAFFFFIFFS TS

WA5gy L 98 (51,1 ST g sl S 45 pH Ol gt tA UK

S8 s gy U
— =0 3] Ul )3 33 g0 el (s 03590 51 )3 Cubls ol sl a1 b JWES) gl Jglore cubld lise (SO Sl colan
CS o sy b gt Sl gy il pganme by jeis 4 (oSl Cola e ol by (Soltani ef al., 2020) 53,5
oaalS .l ol ooy Hlis 4SS 0 G gl s g wall Sis o (SO aSl colae @l s cdiely )l (S bod 9 e
4 )l 93,5 399 (alS 5 e pEals )3 ol plual jpas 4 (V9 A o Sis) oo sl Sais 3 pH g (sl cola
Sz G LW 2ol el b S bl o (20 «635)9 Gl 2 58l b by ol .05 La e oddy ST 9y

LA eddgy Sty Jgle oiunS] clale galS 4y yie b ijs bawss

585
584 -

583 - gl SRCLS PUNRYS
582 - EE )
581 - 43jgy (P
580 -

579 - W S s s
578 - sl i
577 T : — —

§f ca (L 49 gb D *( *{ i( & ,ﬁx A
TSI R
39

2y (51,10 ST g wall S (3 Ee Ol i A JSUS


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl /o yises Gials polis by 3l 31 > O cudS sl jalyb (o)

S 51 36

erisogl] Ale olbiigy LBl oo logslS (s Jolge S jglods 35 00 odiorins mdS g i 5B 9 Al 1 odes jeboay s
Sz sle @ b 2z b 500 cloyssls g it ol e & oo g ol Jg S 0 €855 Ol (s )3 (555 5 535%e ¢
9 Ve sl S b sillas .cawl (M) s juio 5 (CA) pandS” jlaie gg0me (TH) JS' 5w (Zare ef al., 2018) 51y juis oS
ol 2 W IS L e (331 59, 55 O (s e aog8 il SR8 53 mjite 5 eedS (i 53 egme O2al331 L V)
Sl 8y ins cle @ Wl o cpl g 00,8 iy ialS sald SLiS )d b3 juie g S e cadlllas plosl Wy 40 bl dnled s
9o O Ol 23 39290 iie 5 wandS SlEe (g9) Sl o (s 420 A3l Galejl )93 Jsb 1 6y g ol o Jglowe
33 e 9 S e il 581 L Ll glite Lid caliste bl 1 9 5,05 jastie 3ylaibil col ot lime s (gaids
D sald Sl & Cod (aoguie (]38l K9y 50 JS e ¥ gige (sl Siis

46/3 -

46/1 -

45/9 | e - el

45/7 - O Seks
g 45/5 | -\-/‘. /J \/ % L513)
SRR 4 [l

45/1 - sald Satd

a4/9 - V

447 |

aa/s : : : : : : : : : : : : : : : : : :

PSS L R S A 2 . S ST L . I i
)""j( )’)'j{ )"'# )a’j( )3"1‘( )‘i; ;})‘{ ]:?f )?')( g"j( ¥ ¥ LA A
385 e pole)

46 ey Sl e
25/5 | Ajgy e
\
'E— 45 - [
[-%
= a5 -

ol UL my juio

Y
¥ e B
gt
IR AR
I3 e VB
IR AN
IR res T
spaen vE
2RSS TY
9 e ¥
Ho ¥
o F
e
20 VY
240 VO 1
e VA 1
Prragl
o YF
o YY



https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VI VYl 0% 6l /el Jls gl asly oMol 1 olEils [V (o555 4 23

175
170
165
_160 T S
z Sjay s
g
=155
150
145 I
aalh Kati

140

S T P YK Y S RN

ST T S e
& FFEFL LTI _ LR A
29

L aald s 4o Cumd 0y )b Sild pundS o juie < JS (i sl ol )l dsgu S il lg Bl B 9 F Y Jolis illes
Dy [0 e jd glyblie Golds (Sl 5 Sy (605 wSle gy

AL ST ) Comnd g5 (61415 ST o e 4300y (il ylg B ool Y Joan

Wigy e PgF ST o2 we

Slupe ggeme df Clup ke F o Sig.

09,5 o 51\ i JJ¥¥ A lsY
0955 59> v/-0 ¥ /o
Js NY VA

LS SIS 4 Cond 295 (51,15 SIS S’ dgmw S el lg S50 ¥ Jgon

W9 i (9T ST andlS
Olayo ggame df Slup (ke F o bl cond

09;‘}5 AA Y A% A AR
09; O9° \7A% b4 NArg

Js 1) YA

Sl SO ) S g5 (61,10 STUT S 8w dggaw SO il ylg Bl odil 10 Jgaa

Wjey S g SIS J5 Fuw
Ol ggome  df Slupe (1KSle F o (lp o

29,5 VVE A A\ oY
09,5 59> WY A oY
Js W/ VA



https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl /o yises Gials polis by 3l 31 > O cudS sl jalyb (o)

WSS 3 gl pusd SRS 2
on Lo 45 455 o sl 035 03591 (5) Jgdor > 5 cslnyially mousSle 5 asinn uileyly )il il g (yuSilin yolie
Amd o i s Jials 0 1) eyl eolaiwl cute 13U yel cpl ol Gglite oud (68 03ll sladiges o s palie 33,5 o
L pigi ol ol 8l (o 30l 4 Cund 4y Jid 0 LI Sl 8o 3 Ve S35 e Rl wop (V) Jgia el
s ol Gidgy plgis 4 g g9 dw DS ey & ok 3 oS 3 Clillas VoV L 3 o)San 5 Afkhami gl
V kb lagn kA g 09y SO0 g5 99 3l a0l )3 Al dedi s e gee Slig) (o sk 9 5eSuge) A
YAL 5oy 005 g duopd OV b a9, ki clagh choyd $O b 4559, S5 (slassgs o s ool Cows 4 guls 135S odliunl yio ks

WAd il s Lials cage duoyd

(Ebrahimian ef al., 2023%) (5 55 831051 Sloj 03U 15 Alisee (509,813 e o, bl -F Jous

&u s,,,... ”.'.. %,93 s,, s ”.’..

(Froalwo) (Frodleo) ijg, wia
Sl AA Iy

oSke lbs Al N
Jixo Gl ol Y .J¥

oS Lo W\/E AN

(Ebrahimian ef al., 2023*) 5l dhae byl o 43 ©ogi (21,5 dulio —(V) Joua

(3o )3) e Lials P9

ARVARE B9y o sl g

(5 5 domid g Sy
S Gimagy cnl ) Miliee yolid Sy dlox I olid (sla iy I osliiel pses JpuS 53 bghsy i fee Jl
oy Jolis (S it (sl el b (8,8 plosl aals 4 s )b W59y o5 (o> S ) loj o3l o > Of S olens
oo 335081 CLIE S5 CES B oy 3390 oJS i 5 o oandS (oS colin PH (DO%) Joloxo 50051
ool ol oSl ol (gorimd Lt ool Gty @l S (6 pS03ll 5 S L 5 ozl e 2 H%e syell plgie
SAYIE (oSl colan (ppm) VFY/E S asew ¢ Jglme 3emST o3 FA Gl 4 (65le] (g0y90 Jgbo o sl Souss > jg8 ke
@ djy) b o bl Sas S 58 slajyie)l plie Goxen 9 (PPM) YO/ jsie (PPM) FO/B olS i s>
FOIY pundS (PPM) FO/Y 3 0 ¢ e (o> OMVY (S xSl Colim (ppm) VFF S e ¢ Jolme 5T 2o )d DAV o5 5
oxialS jolus slaiier il laie b Lidss ,» (Y+Y)) Bakhtiar Dashtaloui guls b Guiss ol 4oxis Cowl 039) (PPM)


https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VI VYl 0% 6l /el Jls gl asly oMol 1 olEils [V (o555 4 23

Y oS g @yeyie YO o yo colue b o35 93 5 Limgh ol 50 )b cdilhe Ol cuiS So5edan g olewd sla o)l s
— b Sad gl ide b il I (S rdaw b eolaiwl Holid sla sy ).ub sadlae (¢lp O‘.Q(é.o] Lsimio o8l (o C§‘9 o

b odel Cawds gl 0,5 dwnlie jbgy itte bzl cadS g b onilig yie e B Culius g yrewils e b 4 Syl
odedyy e 3 e Oliwe 9 e 93,5 3959 il e 4 (S Sl colin (g03 VY il s PH (ga0)3 1) ialS gonind
asl jlgy (3o & o

Syt oo ST )l cals Sts ¢ glod cdl 4 dogi b ol DO s (5 Jolge op e | o (slod by oL laassly
OS] yui dals Swis s (Pird et al., 2010; Rezazadeh et al., 2020) cool &gy b w5 (gl)b Suis 4 o
oxialS Sl 3yrizn YU Iy Jone s5euS] olizn csleioMa B sgb @5l b ol bS] 5 03 T 3y el ] Jpbro
P Y Sobul b g osd by Ol maw 3 49kl g0 45 WL e ol Sy 4 il g 0308 ol Ly i ) pladgile s
wasde (50 39y b oS 005 s 055 49y 2 204ja) Ok S9 plp O Cunglie SIS okt 4y Wi o e glo O e
Ot S 9 95000 0408 33 0kigd 295 Mol 4 &S ool alce GRIB e B0 s9 ol g g JSI o
o ookl L5,adlS )3 s e cpdin uildgy o Giber ol el ond ot Jle Ve dgds ol pled 9 axsls A £
B axe Sllug 5 Sl 58l cov ajs, Jid ooy 15,5 ol 3o Wb o5 &5 s (Seager et al., 2007) c.l
5595 Gos b b ol 53 Ol Bk Gas S 985 ol 930 4 Ol iy o U295 0 e Jole ol g 0ud (i3 )l
wasls by olpl 5l 2B 45 e plosl Glidss 505 ls b pols Gaiss 5l Job mls las)s L3 oo blie a5 cul ol
.(Abbas Davood et al., 2016) 55 cillas y5us i (il > sl L

bosals Sl 4 Cans o gl S by (1Slhe @b i wald 4 Caws Jodje, 0 s Sl o led p3b duwlio
sobds (wlo zd ok dudyes sloyS .l ps ol bo)S M ) Lol s b e i 40 VO & Sodp A
slod L5 glyls Suts 4 s Ol oo (slod pusu 1 dws g 0l S Ly Lo)S ol g sy o da b Siis O o 4 puitane
ol 093g b ey Lk gl 4 barpe S cawl ol 00y Lis Y Jado j0 dald Siis 4 bgipe bod ol oy eSSl o eSS
a0 VOB sy slajey (S 50 BB pl oyl aald b1y Ld GMs! - i i o i |y s ialS” o pd (o iy oS

2y cilhae ), Sen g Ebrahimian ® U o0 o) goli ol o el 3 3,8 ke

&b

Abdallah, A., Parihar, C., Patra, S., Nayak, H., Saharawat, Y. and Singh, U., 2021. Critical evaluation of
functional aspects of evaporation barriers through environmental and economics lens for evaporation
suppression-a review on milestones from improved technologies. Science of The Total Environment, 147800.

Alizadeh Choobari, O. and Najafi, M., Y+A. Extreme weather events in Iran under a changing climate.

Climate Dynamics, vol. 50, no. 1, pp. 249-260. doi: 10.1007/s00382-017-3602-4.

Abass Dawood, K., Lafta Rashir, F. and Hashim, A., 2013. Reduction evaporation losses from water
reservoirs. International journal of Energy and Environmental research, vol. 1, no. 1, pp. 23-29.

Afkhami, H., Maleki Nejad, H. Ghoribi, S. T., 2017. Investigation of water wastage with an emphasis on
methods of reducing evaporation from tailings dam and open water sources of Sarcheshme Mes complex.
Journal of Separation Science and Engineering, 9(2): 61-77. 10.22124/jcr.2019.9136.1246. (in Farsi).

Bakhtiar Dashtaloui, M., 2 021. Effect of evaporation suppression floating covers on chemical and biological
water quality parameters. Isfahan University of Technology, P. 85.

Ebrahimian?, S., Tahmasabipour, N., Adeli, M. and Zainivand, H., Y+YY. Evaluating methods of reducing

evaporation through the combined methods of floating balls and monolayer in class (A) pan (case study of
Khorram Abad city). Journal of Water Resources Research, 4:75 87.


https://doi.org/10.22124/jcr.2019.9136.1246
https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

Ser g ol pl /o yises Gials polis by 3l 31 > O cudS sl jalyb (o)

Ebrahimian®, S., Tahmasabipour, N., Adeli, M. and Zainivand, H., Y+YY. Evaluating methods of reducing
evaporation in laboratory levels through physical methods of two- and six-hole floating balls (Khorramabad case
study). New Approaches in Water and Environmental Engineering, 1(2):10-18.

Gianniou, S. K. and Antonopoulos, V. Z., Y++¥. Evaporation and energy budget in Lake Vegoritis, Greece.
Journal of Hydrology, vol. 345, no. 3, pp. 212223, doi:/y-.\ - # j.jhydrol.2007.08.007.

Maestre-Valero, J. Martinez-Alvarez, V. and Nicolas, E., 2013.Physical, chemical and microbiological
effects of suspended shade cloth covers on stored water for irrigation. Agricultural water managemen, 118:70-8.
Mady B, Lehmann P, Gorelick SM, Or D. Distribution of small seasonal reservoirs in semi-arid regions and
associated evaporative losses. Environmental Research Communications. 2020;2(6):061002.

Nejatian, A. M., Mohammadi. M., Doulabi. A., Iraji zad., Y+ YY.Evaporation Mitigation Assessment by Self-

assembled Nano-thickness Films in Shallow Fresh Water Lake Using Fixed and Semi-Floating Pans .August.

Environmental Processes, 9(3).

Piri, M., Hassam, A. and Dehghani, A., Y+3+. Laboratory study of the effect of using physical and chemical
methods on reducing evaporation from water reservoirs. Journal of Water and Soil Protection Research.
17(4):141-154. https://sid.ir/paper/156172/fa. (in Farsi).

Rezazadeh, A., Akbarzadeh, M. and Aminzadeh, M., Y+Y+. The Effect of Floating Balls Density on
Evaporation Suppression of Water Reservoirs in the Presence of Surface Flows. Journal of Hydrology,
591(1):125323.

Soltani, Z., Khani, A., Mahanpoor, K. and Marjani, A., Y+Y+. Reducing evaporation of standing waters by
fresh and non-living duckweed covering. Water and Wastewater, 31(3): 43-50. (in Farsi).

Seager, R. M., Ting, L., Held, Y., Kushnir, J., Lu, G., Vecchi, H. P., Huang, N., Harnik, A., Leetmaa, and
Lau, N. C., 2007. Model projections of an imminent transition to a more arid climate in southwestern North
America. Science, vol. 316, no. 5828, pp. 1181-118 ,4 .2333

Shalaby,MM, LN. Nassar, A.M. Abdallah.Evaporation suppression from open water surface using various
floating covers with consideration of water ecology.J. Hydrol,, 598 (2021), Article 126482,
10.1016/j.jhydrol.2021.126482.

Youssef, Y. W. and Khodzinskaya, A., Y+)4. “A review of evaporation reduction methods from water
surfaces,” E3S Web Conf., vol. 97, p. 05044. doi: 10.1051/e3sconf/20199705044.

Zare, H., Mehzabieh, M., Azhdari, M., Moghadam, A., Behzadmehr, A. and A. Kikha, A., 2018. An
experimental study on the reduction of surface evaporation of Chahnimeh water, master's thesis, University of
Sistan and Baluchistan, Zahedan.\a-pp.

Viessman, W., Hammer, M.J., Perez, E.M. and Chadik, P.A.1998. Water supply and pollution control.


https://www.researchgate.net/profile/Amir-Nejatian
https://www.researchgate.net/profile/Mohammadreza-Mohammadi-4
https://www.researchgate.net/scientific-contributions/Malihe-Doulabi-2228930805
https://www.researchgate.net/profile/Azam-Iraji-Zad
https://www.researchgate.net/journal/Environmental-Processes-2198-7505
https://www.researchgate.net/profile/Amir-Rezazadeh-2
https://www.researchgate.net/profile/Pooria-Akbarzadeh
https://www.researchgate.net/profile/Milad-Aminzadeh
https://www.researchgate.net/journal/Journal-of-Hydrology-0022-1694
https://doi.org/10.1016/j.jhydrol.2021.126482
https://jweb.ahvaz.iau.ir/article-1-1056-en.html

[ Downloaded from jweb.ahvaz.iau.ir on 2025-10-24 ]

VI VYl 0% 6l /el Jls

gl asly oMol 1 olEils [V (o555 4 23

Evaluation of water quality parameters due to the use of floating cover to

reduce evaporation (perforated ball). (Case Study: Weather and Climatology
Research Station of the Faculty of Natural Resources, University of Lorestan)

Sedigheh Ebrahimian!
Nasser Tahmasebipour?”
Mohsen Adeli®

Hossein Zeinivand*
Mohamad Tahmasebipour®

1. PhD Student in Watershed
Management, Faculty of Agriculture
and Natural Resources, Lorestan
University.

2. Associate Professor, Department
of Watershed Management,
Lorestan University.

3. Professor, Department of
Organic Chemistry, Faculty of Basic
Sciences.

4. Associate Professor, Department
of Watershed Management,
Lorestan University.

5. Associate Professor, Faculty of
Modern Sciences and Technologies,
University of Tehran.

*Corresponding author:
tahmasebi.n@lu.ac.ir

Received date: January/01/2024
Reception date: June/07/2025

Abstract

This research aimed to reduce evaporation using floating balls and to
investigate changes in chemical water quality parameters and physical
parameters (water temperature) over a two-month period, from May 22, 2021,
to July 22, 2021. The study was conducted at the Meteorological Research
Station located on the campus of the Faculty of Natural Resources, Lorestan
University. In this research, chemical and physical parameters were used to
evaluate the efficiency of floating covers in controlling evaporation and their
impact on water quality. The selected quality parameters included dissolved
oxygen percentage (DO%), pH, electrical conductivity (EC), calcium,
magnesium, and total hardness. Changes in dissolved oxygen concentration
were considered an influential parameter affecting other parameters. The
results showed that the values of the aforementioned parameters in the control
pan during the statistical period were: 69% dissolved oxygen, 143.6 ppm total
hardness, 682.4 dS/m electrical conductivity, 45.5 ppm calcium, and 45.6 ppm
magnesium. In the pan with six-hole balls, the values were: 59.75% dissolved
oxygen, 144 ppm total hardness, 581.2 dS/m electrical conductivity, 45.2 ppm
calcium, and 45.1 ppm magnesium. Statistical analysis of these results
indicates the extent of changes for each investigated element over the
statistical period. Dissolved oxygen showed the most significant changes
among the water quality elements, while total hardness showed the least. The
results indicated an 8% reduction in EC and up to a 6% reduction in pH in the
pan with six-hole balls compared to the control pan. Additionally, in the
control pan, exposure to air, increased incoming radiation, and the occurrence
of photosynthesis increased dissolved oxygen concentration. In contrast, in the
pan covered with six-hole balls, the presence of floating covers reduced water
mixing. These factors led to a 16% decrease in dissolved oxygen in the pan
with six-hole balls. The presence of covers, by reducing biological activities,
increased calcium and magnesium concentrations by 10% and 11%
respectively in the six-hole ball pan compared to the control pan. The increase
in magnesium and calcium led to a 7% increase in total hardness in the pan
with six-hole balls compared to the control pan. Due to the polyethylene
material of the balls, this material absorbed solar heat, and the increased
surface roughness led to an increase in water temperature. A 6% increase in
the surface temperature of the pan with six-hole balls was observed compared
to the control. In statistical analysis using ANOVA with Tukey and Duncan's
multiple comparison tests in SPSS, the temperature of the six-hole pan
showed a significant difference compared to the surface temperature of the
control pan.

Keywords: evaporation control, water quality, chemical parameter of
quality, floating ball
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