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ABSTRACT

Salt domes are one of the most important factors in the destruction of nearby water resources.
Based on this and considering the outcrop of 17 salt domes in Ravar region of Kerman province,
the probability of Ravar plain aquifer being affected by these salt structures is high. Therefore, in
this research, an attempt has been made to investigate the aquifer feeding paths and its relationship
with the adjacent salt domes by analyzing hydrological and hydrogeochemical data. In this regard,
the information of 15 observation wells was used. So that, the path and direction of groundwater
flow was determined. In addition, by sampling well water, its hydrogeochemical parameters
include pH and electrical conductivity (EC), concentration of bicarbonate ions (HCO3), calcium
(Ca), chlorine (Cl), magnesium (Mg) sodium. (Na) and sulfate ion concentration (SO4) were
measured. According to the piper diagram, 40% of the samples have chloride and sulfate facies,
30% have carbonate facies and the rest have composite facies. Drawing maps of spatial distribution
of hydrogeochemical parameters shows the difference in the quality of groundwater resources in
different parts of the plain. By combining the location map of salt domes, rivers and geological
map in GIS environment and according to the feeding routes of Ravar aquifer, and water sampling
of related rivers, salt domes affect the quality of resources Groundwater was identified.
Considering the identification of the main factors and ways to reduce the quality of water resources
in Ravar plain, the necessary plans can be made to reduce its adverse effects.
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Extended Abstract

1. Introduction

Today, due to the lack of surface reserves, the use of
groundwater in different parts of the world,
especially in our country, has been widely developed
and is used for various purposes of drinking,
industrial, agricultural, etc. For this reason,

groundwater resources in each area should be
carefully studied and evaluated qualitatively and
quantitatively in order to make optimal use of them.
Factors such as improper use of groundwater
resources, the presence of natural factors such as salt
domes and polluting geological structures,


https://dx.doi.org/10.22111/j10.22111.2022.6999

Geography and Development £ 2

Vol. 20, No. 68

sometimes reduce the water quality of wells and
groundwater aquifers. Since salt domes have high
solubility and can have destructive effects on nearby
water sources, their study is very important,
especially in residential and agricultural areas. In the
Central Iran Basin, there are several saline dome
outcrops that have received less attention compared
to the salt domes of the Zagros Basin. One of these
basins is Ravar. Given the many water shortage
problems that the Ravar region is facing, the
importance of protecting the region's freshwater
resources seems essential. In this regard, knowing the
location of the exposed salt domes of Ravar and the
network of rivers that are polluted by these sources,
as well as measuring the impact of these formations
on water quality and identifying critical areas in this
regard can be very important and be vital. Therefore,
the main purpose of this study, while investigating
and geochemical analysis of groundwater resources
in Ravar plain, is to identify and investigate the
possible impact of salt domes on it.

2. Methods and Material

Map of salt domes in Ravar region has been
prepared using satellite image processing and field
studies that were used in this research (Figure 2). In
order to evaluate the hydrogeochemistry of
groundwater resources in Ravar plain, 15 water
samples were taken from semi-deep and deep wells
in the plain. The position of the selected wells is
shown in Figure 1 by mentioning the well number.
Water samples were collected according to the
instructions of the Institute of Standards and
Industrial Research of Iran and transferred to the
soil and water laboratory of Bahonar University of
Kerman. And based on standard methods of pH and
electrical conductivity (EC) with pH meter and
electrical conductivity =~ measuring  device,
concentration of bicarbonate ions (HCO3), calcium
(Ca), chlorine (CI) and magnesium (Mg) by titration
method The concentration of sodium ion (Na) was
measured by flame photometry and the
concentration of sulfate ion (SO4) was measured by

gravimetric method (Table 1). Also, samples were
taken from the water of two seasonal rivers that fed
the plain, and the results of the experiments of these
samples can be seen in Table 1. Digital elevation
model (DEM) map of Ravar catchment was drawn
using SRTM30 data in GIS environment.

3. Results and Discussion

Using hydrological data related to the studied wells,
level and deep groundwater maps of Ravar plain
were drawn (Figures 5 and 6). The level map
(Figure 5) shows the main directions of
groundwater flow from east to west and from
southwest to northeast. Therefore, the western and
southern parts are the plain feeding areas and the
northern and eastern parts are the plain discharge
areas. Based on the all-depth map (Figure 6), it can
be seen that the western parts of the plain have the
highest water depth. And the level of contact with
water decreases towards the center of the plain. The
results of the analysis of chemical properties of
water samples taken from wells are presented in
Table 2. According to this table, the pH in water
samples varies from 7.05 to 7.90. In addition, about
half of the samples have a relatively high electrical
conductivity. The highest salinity is related to well
number 14 at 20300 microsiemens per centimeter
and the lowest salinity is related to well number 7 at
2320 microsiemens per centimeter. Total soluble
solids (TDS) due to the fact that it always has a
positive correlation with electrical conductivity and
salinity. In order to better study and analyze the
distribution and how to change the
hydrogeochemical parameters, spatial distribution
maps of different parameters were prepared. The
mentioned results and maps are presented in Figures
7 t0 9. In these maps, high values are marked in red
and low values are marked in blue, and in general,
all maps are divided into 9 categories in terms of
the values of the desired variable. Figure 7 shows
the changes in EC and sodium ion concentration.
According to the obtained maps, the salinity and
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concentration of sodium ions in water are high in
the southwestern and southeastern parts of the plain
and these values have a decreasing trend to the
north of the plain. Figure 8 shows the spatial
distribution of chlorine and calcium ion
concentrations. As can be seen in this figure,
changes in chlorine ion concentration from the
northern parts of the plain to the southern areas are
increasing.

4. Conclusions

In this study, 15 wells were sampled to investigate
the quality of groundwater resources in Ravar plain
and the impact of adjacent salt domes. The results
of hydrogeochemical analysis of the samples show
different quality of groundwater resources in
different parts of Ravar plain. The piper diagram of
the samples showed that the facies of 40% of the
samples were chlorinated and sulfated, 30% of the
samples had bicarbonate facies and the rest of the
samples had a composite type. In order to analyze
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