[ Downloaded from ismj.bpums.ac.ir on 2025-12-20 ]

// e Th wbaligs
/ u.«)\.é c:l> é&ﬂ—c”«a’) em‘g}:
A Floss blag Slds 5 (Ko e ke oKl

Iran South Med J 2019; 21(6): 439-458 YAV Ldol 5 o) FYA = FOA amio F 0jlad 054 5 Gy Lo

WQI sy li i ool g i O Y8 Cdale  siouiw
ailio (s g 332 (w Jologw T CuieS (b4 30 TRIX
iizeo Jguad 39 (w3l (539 sOLadl 0 g

CTTPND) 15 e s TMSO) el 5T NPID) ite eil 3 paas

FMSe) (K83 5 (sdomes 33 ' PhD) Kb e
1l e pe g o83 (i lae 5 ad pulis A (o S hamen 05 5
Il G55SR o dSin sy (e psle Do ds o !

Ol 2B e o8l (hadS 5 K0 oSt gn (aes pgle 05 8T

Ol el ed Sl 6,15 e (5 o (sLD 5 ot o OLo3L T

QVIAYY i 5 pds — 42/4/Y) dlie 3L ,3)

s AS>

Ol 53 sy (53Ul o35 ailais 3,03 15 (s pd 5 o S 3T Cod Dl 4 4 ol (gl gt ST 51 (S 100
Seslial b it g 3 g ST cnl e 5 53 G Sl Sl Candy Rl a4 adllae ol s cal by el gl
b a1 (T 5 G5 it v o) s Sl ChlE 5 S 5 et lE (O CakS sla s le

o s 4 gad ¥ oyl oy bl adlaie ol g Jgb 5o oyl VP 5500 e el pwy g B B9 5 3 g
Ak (S o3l 5kl gy SeS 4 el 55 5,90 b il e

YA Ol &5 Olmsy o 53 (asLE cpl jldie o jeS als OLE Cilidee Jgedd 53 Of CukS ol Ol i ) p tlaaBl
AL gl 1 13 Bl Candy s (VWY 5 ¥V/FY 0F0/8T) 015 4 )l 5 5l Ol %;qaiguﬁ,(.gc,jz})
ol Ol (2 feS 5 o ey ilites Jged 53 5 Kl 1B Dy I aib s ol O CokS S Candy ol DL S0 5
25 5 OIS IS chale (Kl g promed el Candy Gml 5 Olee) b 5o VAT 5 YOY Ol 4 S 4 el
A (5 S o3Ikl ZN>FE>CUSPD &) gty oo 5ty of (lads 5o

D3 36 O3 Jodd 3 Jorl g DT s oS 5 i S5 GV Bl 55 Dby Ol i 257 50 SRBL bl 15 S aomd
o a4y e UL o o oy Loy T JESH 5 (55,518 5 (585 (i slalad Sl ool (laediy VT g5

";’Lﬂ Ls d;'l"-’; wr Ja)\.; Ls:\..a.’.ﬂ 37%) aakaie 4"?:{.:.'4 Q‘J,\: 49] c,.:a.; JA;'-LZ (TRIX) JSQ.JS u.a:'-l..z 6.).:.15 Q@j‘}

Ol e 3t ol&ils ¢ e pslo 63 8 radS 5 5 Sl eaSingyy ™

Email: mohsenmirzayi27@yahoo.com
* ORCID: 0000-0002-6518-1848
**ORCID: 0000-0002-8924-7143


mailto:Email:
https://ismj.bpums.ac.ir/article-1-980-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-20 ]

FFUTRIX 3 WQI sla jasls b ol g O oS b3

O‘;K.QA K u.i.h@ﬁl:-

s ol 31OT ploard 5 (Kb kS oo
JL.Z‘.))Q}‘ BE f}) U’l‘fu (ol )lbjjﬁ-ﬁ &YL
)gictﬂléjydlﬁoj.uuuﬁjéjj\}w\uﬁ
Sl il 5 IS 1 ol bt ST 4658
d)}ﬁ)€jytsﬁ\cgﬂwd)w%&b
MQ)MWWU%SLuTU@\

(Q) 3,8 S8 e s
Gl Sy BB 5 osle [l o 2y, 51 S
Lol S kl,e Bl e S bl 5 ol
Slr 58 Aty il G Ol w5 e S S5L
)| é;eﬁ 4.:)*3 oala! .}a)_vja Lgkhdﬁg("&'““d
S slaparls il O S jasls oy
Sl s leesle L &S mixes e iy, o
Loy ol cdS Ol oedle b Sl
335 o b3 Jsb o L Ol S s
LAg sy mie Sadl ol &S, bl
CoiS erls (V) Ll jesie sl e
5SS JURWQISC) ol ) e slac]
Guas L &S el Of cuiS pns e esls
(el 0do3 S sll s O e SuiS psd
.,Lu‘jb ol UJ‘}JJ LSLAJ.Q_?‘L:I LY 6\4.:)§4_:
STl S Condy 5l el S 5 Sl
Ol CaiS pans posdhe &Sl xS &1 Ol ) s
(.5‘]" &_)T QA.:_:‘}_UQA dlﬂ.& uk_ﬂ.l:?u LSLAGJLL:.W‘ Lstj"
(\Y)\\)J{L&J&&l—:)\)”‘)cx‘)o‘ﬁj}jﬁﬁb
o e ez 53 6l Ol g e
Oler 5 Olpl 53 babisg, 5 Jolew Of LasS

B LﬁjJL" Sldlas “ QUSL;c S (el GMH;U‘

dndie

2 bl 3L ey Wl T b ol sl s
R R R I S DITNE R et e
g el ass L alielie Ll (V) coul LI
gl L, (e gbaedlo awy JLs
oo 5 oS Sleslanal (Comar 455 0 S5
cle Sl oad Bl Cel ol 5 alasd
4 0l o Lol (S 0T gl 5l 51(Y) ol s
S5l e slse a (ST 0 mes 305
DI S5 s s ST sl
OLLS S5 5 pesdd ol L8 &S S
Ol cpl 53 (T 54ed o lal Wsls 5l O, Sl
Ty YT P U P ST IR T
pree 5SS Olgsn ol Gl S
B Olexr el 53 e b JISS
(F=2) ol s

AU o S Gl S|l Sl S
3 e sbodls osata 0 glacdle
(s olge adal 5 adsS | sl O men (6 60
slaclls, 5 Lol 55, ok J& 5 e
aibe Wl Ol pl pyor ol ca)ls L1354
il g Olial 53 sl S5 51— olatilo by
Ol =i 5 58 213 51 (gols pe e Sa L oS
el ann 5 I 5 5 Slus) s ol S i
oS g Jelss ol A ) s a5 Ssosba
Sap s (dme 5 I calise glaoao¥D)
Oal oy o 3 03 o 15 Shas 3 M|
Sl 0 s ST ol 0 i3 i (sl OIS
sl chle v G eed 4 A 5 )

!'lran Water Quality Index for Surface Water Resources-Conventional Parameters ,IRWQISC.

http://bpums.ac.ir


http://bpums.ac.ir/
https://ismj.bpums.ac.ir/article-1-980-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-20 ]

VYAV wal g e /7 a)w/r&;;'mfdb

u,)_,::.»;'.b/f\c\

g e eslizal ST b Sl 53 Ol
EPA {smean Ciliies slapbosle 5 Oliims o
oo 2l Gl Sl S S el o S
ods S llas 4 4 55 b ol by <00-VA) Ws
KRS P ] e S| Sl L s
son w2 andlas (ol S5l s aik
Seslinad b ailaie cpl ol OF A4S Coxiss
Gl n U ol jan TRIX 5 WQI cls axls
ol 2l os AT s e s e S

la 29, 5 3l g

axJUan 340 03 9dow —
Coge w5 S e S S e
chls e 4 S ol ARG LGT - Sl
o3 om Sl ST kS L5 5 S Sl
j\o;@lb;ﬂ;ﬁudwyjsém}
sye aikie 330 e TRIX WQI (gls ozl
S35 —3laBl o5 adkie) 03 g Jold andlas
=l 02 el Okl B8 s 5o ek
el (o5 gdmma y3 adbee ol ool J»)Lé@l;'-
Y& e o ,e 5OY T OY 8" 55 J b
los) by Okl 35 Oy 5LV TES G YV
L Oz 4552 OIRS iy o8 s b (b
axdlae 5 50 adlae ConBge ) IS A o A

2 The Estuarine Biotic Integrity Index

3 V) e oplal O 5 e 5 O
Consy odins OLL gla arle 5 opdle (Ve
Slasarli 5l 5 505 058 ol et 5 (S5
5 oRh 0 e B A5 Ll s e
YT P PP ROV PRIV 73 KE
el wile S5 claasle s s Sk
A8 o Wwle e 5 EBIB-IBI AMBA TRIX
oS o3Il Oliams el S3 OLLE LY 5 VY)
Wle w1 ol plesd 5 Kb sl bl
g wlie ) e gbparll 5 S il
COVF) A5l o e ST G 51 s o S
Sl olasl Bpoa 5 Jes ol 5 romen
R v | sl SCESST Cet s
Lol cuiS ol Coge o5 Sl glacdle
rl 03 (00) il e (5505 SRk b s
voars LS mes gberle 5l SOl
el 3 et gla el Olesan (5805l
sl e CokS Conds un 02 e OB
TRIX jaxls sl -l =15 53 o sas
e ) el 5l S TRIX jaxls ol
s St ST Kby 5 Cond s dlbe g
JS 055 oJS lad el Sl Sl eslanal
Ll 05emSt Sl 51 0501 35008 5 T Jdy )8
sale VU L 5 Sole woar g L oS e
Sy Cendy bl cer el
o pasls ol il el Sl ]
s (Vollenweider) w0y o5 Loy

http://bpums.ac.ir


http://bpums.ac.ir/
https://ismj.bpums.ac.ir/article-1-980-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-20 ]

FEY/TRIX 5 WQI sba jasls b ol o O oS b3

Q‘JK.A.& K JL&&J"

BYor g VeV E BYeY v E

DAGE

DEASETS

s
LJ

ity

LA SRV LRI RN TVeat N

LA SREIN]

0 45 9
—

18

27

Sl ged laeslKangl 5 gd i Oliwl 53 Sllae aibis Cond e (V S
Fig 1) The location of study area and sampling sites in Bushehr province, Iran
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Abstract
Backaground: Pars Special Economic Energy Zone (PSEEZ) in Bushehr province, Iran is a coastal
ecosystem that is severely influenced by industrial and municipal activities. The present study was therefore
conducted to monitor the health status of the intertidal zone of this ecosystem in different seasons using the
Water Quality Index (WQI), Trophic Index (TRIX) and the concentration of heavy metals, including lead,
copper, zinc and iron.
Materials and Methods: To assess the desired indicators, 16 stations were selected along the region’s coast,
and three samples were taken from each station. The required parameters of each index were then measured
using standard methods.
Results: Investigating the variations in WQI in different seasons found WQI to be the lowest (WQI=27.89)
in winter, suggesting a bad status, followed respectively by summer (WQI=30.63), autumn (WQI=31.42)
and spring (WQI=31.77), suggesting a relatively bad situation. The values of TRIX showed that the overall
water quality of the intertidal zone is classified as oligotrophic. Moreover, the highest TRIX was associated
with winter (TR1X=3.53) and the lowest with autumn (TRIX=1.93). The sequence of the overall mean con-
centrations of heavy metals in the water samples was also measured as Zn> Fe> Cu> Ph.
Conclusion: The obtained findings attribute the high concentration of heavy metals and the low water qual-
ity of the coasts in winter to leaching contaminants from industrial, municipal and agricultural activities and
the transmission of pollutants by surface currents to the coast of the region.
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