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Figure 1: Map of the study sites along Karaj River (2017-2018).
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Figure 2: Seasonal variation (meanz SD) of grain size in Karaj River sediment samples, 2017-2018. Different letters

above the bars show significant difference (Kruskal- Wallis and Mann-Whitney test; p<0.05; Corrected a= 0.008 for
clay.); Dotted and Continuous lines show the trend of changes.
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Figure 3: Spatial variation (mean+ SD) of grain size in Karaj River sediment samples, 2017-2018. Different letters
above the bars show significant difference (one way ANOVA and Test-Tukey; p<0.05); Dotted and Continuous lines
show the trend of changes.
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Figure 4: Seasonal variation (mean+ SD) of TP (a) & TN (b) in Karaj River sediment samples, 2017-2018. Different
letters above the bars show significant difference (Mann-Whitney test; Corrected a= 0.008); Dotted and Continuous

lines show the trend of changes
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Figure 5: spatial variation (mean+ SD) of TP (a)& TN (b)in Karaj River sediment samples, 2017-2018. Different
letters above the bars show significant difference (Kruskal- Wallis and Mann-Whitney test; Corrected o= 0.008 for

TP); Dotted and Continuous lines show the trend of changes

s oanlie (Al+ PPM) A oSyl ;5 5 (V/F PPM) oliasls

Sy Al cwpo bl by e el
Sl G 1y gl sme ! (Corrected o= 0.008)
Ol Ol g lwey b ke 5 sl o S8 cal cbale
oy logme BT udly JBls,ST Gge5] R s
s oo lid Gl glaolling! jo &.,:..»)T polde Sl

(p<0.001)

Vol 3 poaiees)] il arciny ) Jgoz b llae
deS 5 (Ao, Ceomd V) Sl Jad g (duo )0 Ceand VY/TY)

T8 sl e g (s Cead FEV) T oSl o ke
Ol Sy e o5l b sasline (doys Cwd
2l cdale (Sl e ) PSe0Y) (glo s
Olyuds D9y uiored B o0 liS Jead ple bl
Pl CHeSh mie SKly 4 oo Hhia o8
o] yo St ke aing a3l oo A0y, il
2001 Hlake 4S5 OVY/F ppM) 5oL Jad ((VE/-ppm) £

fY


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.1.13.8
https://isfj.ir/article-1-2452-en.html

[ Downloaded from isfj.ir on 2026-01-31 ]

[ DOR: 20.1001.1.10261354.1400.30.1.13.8 ]

Yo (V) Ve ol odad pale das

BB 0uidd (yLds wglie By, IVAF-AY ( £,5 ails0gy Slhgay 50 (£ SD) (pufiow wljld S50 3 Lad (Sl ) Jou
b o0 (Mann-Whitney test and Test-Tukey; p<0.05) ,ls S

Table 1: Seasonal and spptial means of heavy metals (+SD) in the sediments of Karaj River, 2017-2018. Different
letters above the bars show significant difference (Mann-Whitney test and Test-Tukey; p<0.05)
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Table 2. Comparison of mean (+SD) or range of heavy metal concentrations (in ppm except Al and Fe which are in %)
in the surface sediments from Karaj River and guidelines-(2017-2018)
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Figure 6: PCA diagram of heavy metals (Al, As, Cu, Fe, Ni,V, Cr, Pb and Zn), TP, TN and Grain size in sediment of
Karaj River, 2017-2018.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

o 5 10 15 20 25
1 1 1 Il 1

(" Asara 4

Marangeroud 9

Hasanakdar Ll
Dizin B
pN
[ pole_Chobi

(FAFIYAY) o 4l g (oo Olgo oS I3 wlol 3 2,5 AlB0g, Gl o] (o Adgs LT ¥ JSi
Figure 7: Cluster analysis of Karaj river stations based on heavy metals (Al, As, Cu, Fe, Ni,V, Cr, Pb and Zn), TP, TN
and Grain size, 2017-2018
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Table 3: Enrichment factor of eight metals of different seasons (a) and stations (b) in the sediments of Karaj River,

2017-2018
R . Zn \Y Cr m
Jos  As(ppm) Cu(ppm) Fe(%) Nippm) Pbepm) (21 Vo CTPPM)
)ul.a ZIA Iy +/1 VY YIY <0 YIY A
i ¥IA VO VA V¥ vy -I¥ YIY ¥
e £\ s -1 Vo VA -I¥ VA oY
QL';....ng Y/¥ \IAS <0 VY \IY LAY V/f A1

@)
dal (A0 Cu(pm) Fe(%) Nipm) Pbpm) L0V BT
ST1 AN Yy <IN V¥ \V/¥ AR /A <Y
ST2 Y4 Y/f \IAS \V/F \A% VI Yy <Y
ST3 4R YA N \V/F Y/Y VY VO A
ST4 INAY VY <IN V¥ Y/ VY VO <Y
ST5 4R Yy <IN V¥ Yy VY VO <Y
ST6 Y/ VY PN \Vid Yo VY A% A
ST7 A7l \FA! N VY \V/f Ve \Vid <Y
ST8 /0 V¥ A% AV Yy V¥ V/4 <Y
ST9 AN VY <IN VY VY <IN \/# <Y
OeSilee FAEVA YRS AR VRN YNEGE VYR VARY YEe

(+SD)
(b)

(WYAF-aY) g5 ailsog) yo alio b o] 9 Jguad jo i Olld clale wlwl p PLI oyl 50 :F Jgu
Table 4:. PL1 of eight metals of different stations in the sediments from Karaj River, 2017-2018.
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Abstract

In this study, surficial sediments along 9 stations (from Bilgan to Dizin and Varangeh_e
Rood) were collected seasonally along 2017-2018 and water quality was assessed using
enrichment index (EF) and Pollution load index (PLI).The percentages of sand, silt, clay in
the sediment samples were determined (78, 17 and 5 respectively). The mean of Al, As, Cu,
Fe, Ni, Pb, Cr, Zn, V, TP and TN in the sediment samples were 7.35+1.99%, 8.0+1.2 ppm,
41.0+30.2ppm, 3.56+0.53% , 24.33+4.87 ppm, 5.9-13.6 ppm and 21.8-28.8 ppm, 15.9+5.99
ppm, 36.08+11.45 ppm , 68.08+08.6 ppm, 88.9+23.3 ppm, 0.1+0.05% and 0.42+0.07%
respectively. Based on cluster analysis, Asara and Shahrestanak (groupl); Pool-e Khab and
Gachsar(group2), Bilghan, Varangh_e Rood, Hassankader and Dizin (group3); and Pool_e
Choobi (group4) categorized into separate groups. In general, the concentration of nutrients
and heavy metals in the stations did not exceed the PEL and SEL. The enrichment index for
both chromium (0.2) and iron (0.8) showed a degree of non-enrichment at all stations. Other
metals showed a low degree of enrichment and have low enrichment levels and, in terms of
arsenic concentration, EF have been moderate to severe (4.9+1.1). According to the PLI index
(1.35-1.9), all stations were more than one, so it can be concluded that all of them were
polluted.
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