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Fig. 1 Location of the study area and classification of the catchments
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Fig. 5 Outcrop of gypsum and salt layers in the study
area: a) cathchment 5 and b) cachment 16
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transmission channels of the spring saline water
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sediments at the edge of the river at cathchment 16

Al0g; yw )3 5y Wliguy oSl 31 (LU (55900 -Y-F-Y

SrP Sligey (35l al0g; 5)9h Jelse 5l K0s (o

ma e 50 9l o5 S Jdoay a5 Bl e wlog) pw

Sligwy 5 poed CS > e ol &5 2580 Cely ol (]
b Glesyg et Sligusy (nl willig | ailsog), o (6 s
Sadds G EC 0,08 &lbgw, ool ol 5l a8 u”] JERRRS
w9 5 |y ey BB il 5 i 8 3 b oo
gy opl &5 a2 o lid glase sase Olalllas aiJl
s 53 Glgi o 1y ol cpl s o)ls (oS Cldes (6 e
Sligy Jls o Jo b Sl Syai yr VL
oS Jgad 5o 0)ligd 5 0ud Lralr Dl olyer g ps
o)Lo..i) MP 3o Oj-w‘sﬁ L&.‘u « S > ).a‘ 5 UL‘-«-M)L‘ o).vjd.v
uT UL&P aS Cewl ool ;a.cl) 43L>.-09) prewe) udw: uan.C \
és.w '4,5 )Lo..w.: R_J] J? Sy Azl 9 o aslihasLy
adl> 0 05 Cales b (6 s Slgay JSi5 Eacly ol 0
SLasg ;o (b i Fl p Bdss 51 (AU (50 -Y-F-Y

\YaA UL""‘""U Al o)Lo.«fa A 0,90 u,:] @"*’*@(" 9 W)Jaw d.l?ua

o
v


SAMSUNG
Typewritten text
133


Bl audl] u;*’J"

AR

L 4

L 4

9 ob (Syme 690 )b plgreas el Gregh cpl o -
laoix ol 5l Jol> 2l ol 5l casl &ile o pgade
5999 859 )b Olime bl (pl 522005 (o0 ailS0g, 015 a5

G5 5 olibeS Jsad 10 03l U8 ailseg, ol s iy Y
‘J)“od.{:: p...m.a.v 9 M ).u...u C_la‘.u ).) 45 da'l.">\)9) L)L')?
by, by o Pl clale g ouds s oli8l el

b 3l 0gbise Figh Ol Al )0 5 00,8 lag (il
S 5l @l b (o8 5 ol a2l o ailssg; O wles

Db oo 2l cpaS alS co Y cpl Pl g &5
Sopd gl el il o Jlad (ol Sl Jol> Slay ¥
5 4l olml Jdoas o2 a5 10 (ol (b )05 0 o
Sl o b oled gebans o Jlasciosl olgo 592 Joxo b

3575 w5dse ol 5558 Stalil el Sl by (Sl 5|
wib oo Slsld el (g5l Boes 45 o5 dos sladosi

Bl 3l albog; 08 (38l o S O jsen

Referances

Abbassi H., Aleni M. R., Feiznia S., Darwish M.,
Ahmadian M. and Shahbazi A. (2015). Effects
of geological formations on desertification in
the mond watershed. Iran. J. Range Desert
Res., 3, 583-594 [In Persian].

Akhundi L., Nazari A., Ahmadi J. and Nakhaee M.
(2011). Ghomroud river zoning based on
NSFWQI water quality index using GIS
geographic information system. Fourth Iranian
Water Resources Management Conference,
Tehran [In Persian].

Ali Ghardashi A., Asadi M. and Safari N. (2016).
Investigating the rate and causes of salinity of
surface water resources in the country review
study. First International Conference of Water,
Environment and Sustainable Development,
Ardabil [In Persian]

g o ewd yly 4 JUI aliwsgay caidlaie paSle e b
Dyl ee S (55,5LS B las

Fig. 9 Different locations of water discharge from
Garmab Spring

& S Az —F

> nj 8)lge )0 lgee |y regiy nl 5l Jol s
Vged

S 049,05 axlllacs j g0 03ga5te ;o LlE o)l g o )
clial (555laS g 0pb glp wleg, cul Ol g eog
il e

Bahrami M., Moazed H., Zarei H. and Sadeghi
Lari A. (2009). Investigating the effect of
gachsaran formation on the water quality of the
Zohreh River in Kohgiluyeh and Boyer
Ahmad. 8" International River Engineering
Workshop, Ahvaz [In Persian].

Fakouri Dekahi B., Mazaheri M. M. and
Mohammad Vali Samani J. (2018) Evaluation
of Karun River water salinity reduction
strategies using management  scenarios.
Amirkabir J. Civil Eng., 50(2), 245-256 [In
Persian].

Feiznia S. (1999). Descent due to the geological
characteristics of Iran: case study of Salt
Domes. Desert, 2(1), 47-58 [In Persian].

Gorji M. and Refahi H. (1994). Investigating the
causes of salinity of the Aji Chai River and
how to optimally utilize its water. Seventh

VWA Ll oY 0,lods o 0,58 ] oskiges 5 Con jdasmee alons


SAMSUNG
Typewritten text
134


YO

Ol B wlog; ol ()98

L 4

Seminar of the National Irrigation and
Drainage Committee, Tehran [In Persian].

Goushe J. (1981). Geology, geomorphology and
hydrology of the salt lands (translated by
Ahmad Motamed and Faramarz
Pourmotamed), Tehran University Press,
Tehran [In Persian].

Kalmer J., Braun. M. and Fabian, I. (2010).
Hydrochemical study of the source region of
ler (ER) stream in Satu Mare (Szatmar)
county, Romania. Studia Universitatis” Vasile
Goldis”. Seria Stiintele Vietii., 20(4), 57-65.

Khazaei M., Padiyab M. and Feiznia S. (2013).
The effect of diapir on water and soil resources
salinity (Diapir of Shah Kakan River Basin,
Yasouj). Geogr. Develop., 32, 15-28 [Persian].

Reissi E. (1997). The effect of gaztavile salt domes
on adjacent karstic and alluvial waters. First
Annual Conference of the Iranian Geological
Society [In Persian].

Ruhi H., Kalantary N., Mohammad Behzad H. R.
and Daneshiyan H. (2013). The study of
factors affecting the chemical properties of
groundwater (a case study of Albaji Plain). J.
Adv. Appl. Geol., 3(9), 1-9 [In Persian].

Sajedi Mian Ab Z., Kalantari N. and
Mozafarizadeh J. (2012). Effect of
PersianGulg saline water on quality of
Asaluyeh plain groundwater and determine the
origin of NaCl anomaly. Iran J. Health
Environ., 5(1), 63-76.

Tahmasebi A. (1998). Investigating the factors
affecting the salinity of water and soil and the
development of deserts in the area of the
eshtehard Salt River. Master's Dissertation in
Desertification, Faculty of Natural Resources,
Tehran University, Tehran [In Persian].

William W. (2001). Anthropogenic salinization of
inland water. Hydrobio., 329-337.

YVAA Hlaasls oY o les o 0,90 ‘g—| eWIs g G s dloxs

L 4


SAMSUNG
Typewritten text
135


522 9 S Y7

Investigating the Factors Affecting the Salinity of the Ghezelozan

River Water

Mahdi Eilbeigy! and Reza Jamour?*
PhD of Hydrogeology, Rey Ab Consulting Engineers Company, Tehran, Iran
2M.Sc. of Hydrogeology, Rey Ab Consulting Engineers Company, Tehran, Iran

*Corresponding author: reza.jamoor@yahoo.com

Original Paper
Received: April 09, 2019 Revised: June 03, 2019 Accepted: August 06, 2019

Abstract

The issue of salinity of surface waters by saline surface outcrop is very important due to the
abundance and extent of salt formations in Iran. In this research, the causes of water quality changes
in the Ghezelozan River in Zanjan province have been investigated. In order to investigate the
effective factors as well as the effect of each factors on water quality changes, the catchment area
of this river is divided into 16 sub basins. Based on sampling from 14 points along the Ghezeloazn
River and the rivers that flow to this river and their analysis, the status of water quality has been
investigated. The data from the results of analyzes show that the main type and facies of this river
are sodic chlorine. Water quality is also inadequate for agriculture. In the following, based on
available information and field observations, salinity load has been introduced as an innovative
parameter, and this parameter has been calculated for each basin. accordingly, in the Zanjan
province, about 4359 tons of salts discharged into the Ghezelozan River through unused water.
Also, in order to investigate all factors affecting the quality of river water, a lot of field studies were
done and the results of these studies show that the presence of evaporative and carbonate formations
in the region, the river link with saline layers, evaporation in closed areas and eventually
evaporation of sediments On the margin of the river, the main factors of saltinification of the
Ghezelozan river are in Zanjan province.

Keywords: Causes of Salinity; Evaporative Formation; Ghezelozan River; Water Quality; Water
Type.


SAMSUNG
Typewritten text
136


