s g5y o

(YYR-YEE)1E -+ oloygs se ¢ pud O3l (P § Comt 093 (o ) Lo (53819T g pole

Sligu) 33 Per0dl” 9 £95 (593 1P DI il S9N 9 LS (s g
GIS o 30 5T Cyao) 3 odlainl b Hg s dils09y  xbaw

* ) 6y 10 313 40 o

mmmirsanjari@malayeru.ac.ir

Toal) caluaw by

Yo . .
Bl YR >-JRWE S

ASINIYY 1y g, AP/ AIF bl s b
ol

Sl c0ndy Slogzge 5L So5elss a8 )UT 359 Vb gl g Caens cde @ S 38 u;fl GBS 5 180D g A
wleog) (rhaw Sliga, )0 peadlS 5 095 (55 ppw Sl Chle liee g g addllae ool (pl 5l Boe aiiis Cosal pl>
el o) Gl @595 595 g 09,8

200l Aoy, Slgw ;0 peeadlS 5 5,5 Sy, o e Sl Ll mie (SsSar g Gliee (onn St G095
wlbog) Dliga 5l diged du olfiwsl jo 5l o Solal Silotunns (g, 5l oslittul b g bl o] (ol AYAY (jlis 5 Ll
o3l iz ol i soliiul b p S Sl i dodiges pdn g 0,5 Sis olSisle;] 4 aiged JESH 51 s ol by
$39 eSae gy 5l e polie clile e obiogy ssbiie 4 alRalejl sla il 5 4 ja planil l am 235 O )90 alas
0l eolaw!

Slgusy )0 |y @od G feS poendls 5B g pad (i 59, 1 a5 oo plis wlls cdale (g,Sojlail 5l Jol> mls ibasdly
G OYIEA VYIYS YFIVA o 4y s Lt 15 pgmoolS 5 g5 ecsg, cemsyow l3lh Cile (Sl el o 35,15 ailiog, oonbas
A 6 pSejlail St 39 0,5 p 0,59 Set [FY g Yo IYE DUDY AWYIFY (i @ (liae 50 5 Sl (59 0,5 0 0,5 9,500 Y/AD
45 ol ol UL 5 I 0l ogesy CondeS laialy b addllas 550 (St S5l o (g S oIl e dnlie 15 S Al g Sns

8 s I3l S 5y 5o TEL 5 PEL glas 1 55 p5easls 38 5 TEL o Sl lianls b 1o 35 56 Calé s

(&_JL.J&A sz)x u‘)ﬂ ‘)._{)La ‘)._{)La olRzsls S Jaam 9 b.y.u.lo &Li.o saSisls S Ja.m 03; )Lg..)ll;..:‘ -\

.Q|ﬁ| ‘ﬁ)Lo sﬁ)Lo olKadls s e 9 d.u.b C.}Ll.o saSasls S L= 61)35.3 65’?‘5'5"5 -Y


mailto:mmmirsanjari@malayeru.ac.ir

Ol ailsog, Slhgw, o uSiw Sl clale ay 365 0590 50 1) owlie Sledlbl Gudo ol (sloadly ol Cwd 4 Lesaly o9

WS S aslllas 990 ddlaie 1o Dhge, (b5l 5 Gl ol 4 Wl oo aS 0T e )]

)Lc] o) ‘Q”LT 43[505) sulA}w) ‘u..ia.w ubb st 6!@0)‘5



J. Env. Sci. Tech., Vol 23, No. 6, September, 2021

Evaluation of the concentration and distribution pattern of lead,
zinc, chromium and cadmium in surface sediments of Karun
River using geostatistics in GIS environment
Mir Mehrdad Mirsanjari*”
mmmirsanjari@malayeru.ac.ir

Fariba Hedayatzadeh?
Hamidreza Pourkhabbaz®

Admission Date: January 13, 2018 Date Received: October 26, 2017

Abstract

Background and Objective: In aquatic ecosystems heavy metals are very important due to their
toxicity and endurance and having a high bio-accumulation in the environment. The aim of this
research, Evaluation of the concentration and distribution pattern of heavy metals (lead, zinc,
chromium and cadmium) in surface sediments of the Karun River.

Material and Methodology: To determine the concentration and distribution of heavy metals
(lead, zinc, chromium and cadmium) in sediments of the Karun River in summer and winter
of 2015, six stations were selected and from each station 3 samples of sediments were
randomly collected. After transferring samples to the laboratory, drying and digestion of
samples, the measurement of heavy metals was performed using a Flame atomic absorption
spectrometry. An inverse weight-distance method was used to interpolate the distribution of
heavy metals.

Findings: According to the results, zinc had the highest concentration and cadmium had the lowest
concentration among the studied metals in the surface sediments of the Karun River. The mean
concentrations of lead, zinc, chromium and cadmium in summer were 26.28, 72.36, 53.48 and 3.85
pg/g dry weight and in winter were 13.47, 59.59, 30.26 And 0.42 pg/g dry weight, respectively.

Discussion and Conclusion: Comparison of the measured heavy metals concentration by the
American and Canadian national guidelines indicated that levels of Cr in the summer and Cd
in surface sediments were higher than the Threshold effect level (Canadian Guideline) and
Lowest Effect Level (NOAA Guideline). Whereas Concentrations of other metals were lower
than mentioned limits. The findings of this study provide useful information on the
distribution of heavy metals concentration in the Karun River sediments which can help
monitoring and assessment of sediments in the region.

Key words: Heavy metals, Sediments, Karoon River, Geostatistics.
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Table 1- Geographic location of sampling stations
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Figure 1. Map of the study area and the study sites of Karoon River
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Tablae 2. Mean (+SE) of heavy metals concentration (ug/g™ dry weight) at different stations in summer and
winter
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Figure 2. Lead concentration in sediment in the season and various stations
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Figure 3. Zinc concentration in sediment in the season and various stations
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Figure 4. Chromium concentration in sediment in the season and various stations

cdale o30S 5wt (P<100) oy lis LeolSiy)
255,500 YIVY L ¥ o) jo plasl o cud b 4 pomodls
039 5 2 S 95w ¥V bl 0 9SS 5905 »

O JK5) 0,5 sanlive 8 oK) o S

5 it slrolSiay] Gges, o powesls 38 clale (Sl
P9 SES 0j9 S p 555w YIADE /PO (Ll Juab
Sis oy eTn eSeSee IFTENY sy b
Sollius! jo paesls 8 slaclale k! o D odalis

o S Mosime DS il Jad o Lo dilize sla

6

[CELL

4

—_—

[CELLRAQ@ERANGE

[CELLR%'ELFLRANGE

P25 955m0) oy )d pgmodls clils
F
N

%yﬁERANGE
]
x
(O
(CELRAS ]wﬁ AR ’TE‘EL Aﬁ ANGE e
0 2

Gl b oliws! g Jouad 50 Cgwy 30 pauwedls 3l cdalé -8 S

Figure 5. Cadmium concentration in sediment in the season and various stations
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Figure 6. The spatial distribution map of lead, zinc, chromium and cadmium at stations in winter
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Figure 7. The spatial distribution map of lead, zinc, chromium and cadmium at stations in summer
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