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Ecological risk assessment and source identification of heavy
metals including lead, arsenic, cadmium and zinc in surface water
and sediments from Gheshlagh river, Sanandaj
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Abstract

Background and Objective: Heavy metals are considered as serious pollutants due to their toxicity,
persistence in natural conditions and ability to enter and accumulate in the food chain. Therefore, this
study was carried to assess the potential ecological risk and identify the source of heavy metals
including lead, arsenic, cadmium and zinc in the surface water and sediments from Gheshlagh river,
Sanandaj.

Method: For this purpose, 16 samples of surface water and sediment were collected. Then,
concentrations of arsenic, lead, cadmium and zinc were determined by atomic absorption
spectrometry. Moreover, potential ecological risk index (PERI) and enrichment factor (EF) were
utilized to assess the ecological risk, and heavy metals pollution index (HPI) was used to survey the
effects of heavy metals on human health. Multivariate analyses such as correlation analysis, principal
component analysis (PCA) and EF were used to identify human resource potential of arsenic, lead,
cadmium and zinc.

Findings: The results showed that the average concentration of a group of elements, including Pb, Cd
and Zn, was higher than background levels, whereas average concentration of As was significantly
lower than the background levels. Enrichment of the studied heavy metals was obtained as Pb> Zn>
Cd> As in Gheshlagh river. The results of PERI showed a low risk for Pb, As and Zn and a moderate
risk for Cd in the samples under the influence of road traffic.

Discussion and Conclusion: Considering the results of EF and PCA, it can be concluded that the
concentration of As has been mostly affected by the geological structure. Pb and Cd concentrations in
four sampling areas were equally affected by agriculture and road traffic. It was also found that the
concentration of Zn is influenced by residential wastewater.

Keywords: Source identification of heavy metals, Ecological risk assessment, Enrichment factor,
Gheshlagh river.

1- B.Sc. Student, Department of Environment Science, Faculty of Natural Resources, University of Kurdistan,
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Figure 1. a) The geographical position of Kurdistan province in Iran, b) Rivers of Kurdistan c) watershed of
Gheshlagh river and sampling sits location.
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Table 1. Classification of heavy metals
concentration rate in sediment.
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Table 2. Classification of Rl and E: indices and their environmental and ecological potential risk.
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Table 3- Heavy metal concentrations in water and surface sediments.
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Table 4- EF values for studied heavy metals in the Gheshlagh river sediment.

_ . . EF EF _

QW | el A 4O olEx |
S E x| o [ Zn [ Cd | Pb | As | S
boge gile & YIS | CIAY | VIRV [N | epy YA

arg BB sl 8 | VIEY [ VNO | AT | VIEY | oivY YA
3y b 5l 28 | YANE [ VIS | 0RF | VVYE | NS vA
il & JBlos VIOY | <TEN | - SJEY | /v £A
4y BB 5le | VYDA [ YIAY | YIAY | YDA | VIV YB
g Jb il S8 SINE | VIYE | VY | VA | VYY B
buge gile & YIE | <100 | s | -5 | esF B
>y BB il e N ARGIARG AR RIS \C
axgi b6 g5le & MOE | YA+ | YINA | YIAY | </50 yC
Logie gile s YIVE | cIAY | /YA | VAL | Y vC
g bl il S8 SIAY | YIS | VY- | YIAE | sy £C
axg b6 g5l e OFEO | VIVY | </a- | YO | vy \D
b gile o8 Vs | <IN | <18 | cIAY | e1¥A YD
ary BB sl s | VVIVO | VY | XYY | SIYY | 2JAR vD
axg b6 g5l e OISF | YINY | Ive | Y. | sy D
- Ya/nNg A 4 \RVARS A\7AYd )b.b'.o O e
- V/OY 75 ST YL Y1 S W RV W IRV
- AYN Y/fA \Vidd YIYO +/49 u—*i’L-"




Ol)Sen g (g it

QA olo 818 35 (AY o;louds canm ) bumo (55919555 g pale YA

5 pseeslS 50 Lol i o5 Su36lsST Slas sl baolKiny]
aibis g slool> 085 b cow) DY 3 CY AV slaolKis!
So3glsS) s LIS (s 5 mre olay il oo
A3 i €l (2 3590 SIS oo 1 g ol Lawgie
ool Cawd 4y ol 8,08 dilate [ wiawsST g oLl sl 1,
J o o5ea 3 Maanan wldlbs 5l Jol> s b
4 S0y ol wols lis a syl Slespea Y410
g w3 e GLas ) 65V Su3edsST Jas Jeasliy el 55 5

V) s (5508 s Jeoslty sblis ol

S5glgS1 s Jrmily -
rolis 51 o e b)) 5l Jols PERI (a3l ) Jsor
ol ) sloe Jonily (22l ger 5 QS @
gobe &S b &S ) SelsST S ey 5w e
s sl R (i jlaime So3glsST jas Joily polis
GWR 990 Ql;lﬁ@mdfwd)la‘wlpfbaml
A3y1s asllas 8 50 ddlate ;o oS s feilly Coenw Hlas
r:l.q.: )é S9) 9 Ly “Sfd"ﬂ:)i CJ|J.15 Eir ].\QLM uuLw‘).)

@GS dilSog; (el Gliguy 53 (fiow OIS (S 5elgS1 Jlas Juiliy (20U 51 Jol> gl -8 Jgu

Table 5. Results of potential ecological risk assessment for heavy metals in Gheshlagh river surface sediments.
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Table 6- The results of heavy metal pollution rate assessment by HPI index.
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Table 7. Results of correlation analysis for heavy metals in water and sediment samples from Gheshlagh river.

<! Cam) NCTRT
Zn] Cd | Pb | As |zn b As |
\ \ As
\ </-A8 \ *_.[fqF Pb
\ deed | oYy SNVEE | eleAY cd
Vol NN | el AR | —efe08 | | ke dAA | kefasy | -V Zn

(Sl o) s )3 (Saed S0l FH g 000 maw 3 ( Swps Sole ¥)

2 (YDA W5 e b 5y5leS mlie 5l Cd yaze
sohaie 4 Yoo A Jlo o o)) 5en 3 ZNOU a5 (5,500 axlllas
Sl mlis olulis jslate 4 0pite siz lapll op)l8
s ool 4 ol plomil cnz 0 Ol g gy 0 S
gie glls gy 5 ol 5o P s Cd sy o wia,
S Sigd Jale VL b Boyb 5l Wil e

PCA jl oolasuwl b ooty b 5, gl -
sl wlie 5l 5580 s 0,9] Caws 4 sl PCA 5JGT
s 0 00 )5 4 DL wilssg, 40 pSKiw Sl ol
wgmy g ol sl Kaiser-Meyer-OlKin g0 51 Jol>
T R APV PR A ¢ PR NN
SJoYY gAY Ll ool 4 o, 5 ol sl Bartlett's
Sl losls o 5l a5 sl opl Fole s ael Cass 4
e D3l gloeols kb (ol 5 gasy 50 Sgzge (S
& ol cslio PCA (5asT ol sl gy )0 35250
shls Ol o sg7ge oS Sl slaosls Koo &jle
aS ol Jei| iz o (BArtIEtt's) sogs Ken il
(Kaiser-Meyer-OIKin) 55 sloog,S 4 bassls ol
o il ansls Glo asboo PCA (5] ans o5
Kaiser-Meyer- slaygo;l gl 4 a>g5 b 10 el 526
Sladiges 10 3990 (pSiw i3l ol Bartlett's 4 Olkin
Il ol polie Loyl a5 S g o calises blis jo
e D0 0l 53 lie (oled g 03508 (Lol> e 5l e
PCA 551 W el yolie cpl cdale ol j0 Lo

LAS 31 clle ol wasoo olid (V) Jsazr o5 j5boles

gl 50 it (Sispd shls Cga; sLadsses y3 Pb
~digei ;0 ZN s clale LCA g Pb wlils clale .ol +/+0
9100 e o i @ Cude (Sisp )b Gy sl
Slls olwl aie a5 canl 1 Fole @l ol s/
55 Bkl g G (o gy sladiges 0 PO 5 As
2 Sy oy e slyls Wil o ZN 3 Cd Ph iyl
stz bawgs a5 Slalllas olulpy aiil gy slodises
)5 plnil Bad aildsg; 59 2 V010 Jlo yo GlSen 4
@ (V) s 392 ponadls 5 0 p G (Se (Smned
Clladises )0 d5zge (oS Sl (Shespn oo
Srtizes 15 yolic gl CLE (S 45 abs so LS
bl 45wl ol S oly Vg a5 3, sgmg ik
Glls blie wols ooy blie Jold sl ptiges cilizea
o Gblie (olivg) sloollcisSw 5 55,5l slaces)
DL 2959 5l dn Gblie 5 (Sxio 5 b G S
e 9y 2 SLSo 56 LSy ol b (o 5
s &S jsboles .l aals OT jo 5w Glils clale
Laid oy cpl 5l eolannl b wns oo lid  Siopd oo
o e D3l S i 0y ake dgzg pae b 5 092
3y plie 338 @lobd lp g 09d 0 AFEe w5
4 a5 Sbllas ululy o5 oolaiul PCA ch)"l 5wl
ol 0 ol e 3 i Ol belite shite
§ s WIS i ailie slyls PD 5 AS jolic o5 w asie
SOA D) Sed o Jols Smio g gore sl Jlad

9M@u)‘znwdsw|owuamﬁéd).}a



\a!

Ol (2l i 9 SQSgles! Jlas Jaily (2b5))

Gy Bdiges o 0 i Slis cdale e Sl s

el Cewd 4 PCA 5031 51 Jol> slaygome 45 o

Gy SBdiged [0 gz ge i I8 ool (gly Lads
2 b ad S I w b Sogll ol sl sl olulis cgs

g 0l 9 e b Byl 5l eslal b Wosls Tal el ¢yl

Az
L ]

Sty 3O 392 g0 (S W3S g 03l 31 Jols PCA logei -Y i
Figure 2. Results of PCA for heavy metals in the sediment.
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Table 9. Results of the Pearson correlation coefficient for sediment samples.
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