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April 9, 2024 resources in Saravan area, located in Sistan and Baluchistan province. According
Available online: to the hydrograph of the water table, ground water level (from 2014 to 2019) has
June 29, 2024 decreased (-7.88 m) and the direction of the ground water movement is from

northwest to southeast. Based on time series analysis, the delay time between
rainfall and water table is about one or two months, which indicates relatively
good permeability in the alluvial aquifer. According to the EC map, the quality
of groundwater has decreased from west to east, and the groundwater of qanat’s

Keywords: has better quality than the exploitation wells. In the groundwater of the studied
Hydrogeochemistry, areas, there are three types of water: NaCl, NaSO4 and NaCl (HCO3). In general,
Saturation index, factor ' there is an increase in chloride and sodium from ganat water resources to wells
analysis in the studied area. Also, increasing the depth of the well has increased the

percentage of chloride and sodium. According to the distribution map of
discharge of wells, groundwater extraction in the west area is mor than the east
region. Based on the results of the factor analysis, two main factors affecting the
quality of the aquifers have been identified, the first factor is the dissolution of
minerals, which controls the quality of water sources and the second factor is the
factors controlling the acidity/alkalinity. According to the analysis of the
saturation index values of minerals, most of the groundwater samples tend to
dissolve anhydrite, gypsum, aragonite and halite and they affect the chemistry of
the groundwater. However, most of the samples are supersaturated and saturated
for calcite and dolomite, and these minerals tend to settle in the studied area.

1.  Introduction
Groundwater is one of the most important sources of water supply in arid and semi-arid regions,
considering the limitation of water resources in the whole world, the study of water quality helps to
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identify and use it as best as possible. In many plains of Iran, the quality of groundwater has decreased
due to excessive extraction of groundwater for agricultural development.

Since the development of urbanization and agriculture in Saravan region is dependent on groundwater
resources, it is very important to investigate the factors affecting the quality of water resources.
Therefore, based on the data of the water tale, qualitative and quantitative ground waterresources in
Saravan Plain (and Sibsuran Plain and Jalq region for comparison with Saravan Plain) research has been
conducted.

2. Materials and Methods

The study regions are located in the east of Sistan and Baluchistan province and in the southeast of Iran,
and they are located in Mashkil watershed with an approximate area of 2815 Km?2. In order to carry out
this research in Saravan plain, Sibsuran plain and Jalq region, from the qualitative data of the results of
chemical analysis of groundwater resources in 17 locations sampled from semi-deep wells and ganats
in the region, quantitative data of water table of 54 observation wells, the amount of harvesting and
working hours and rainfall values of Hoshk and Jalq stations have been used.

3. Results

According to the hydrograph of the water table, ground water has decreased. Time series analysis
showed that the delay time between rainfall and water table is about one or two months, which indicates
relatively good permeability in the alluvial aquifer. According to the EC map, the quality of
groundwater has decreased from west to east, and the groundwater of ganat’s has better quality than the
exploitation wells. In the groundwater of the studied areas, there are three types of water: NaCl, NaSO4
and NaCl (HCO3). In general, there is an increase in chloride and sodium from ganat water resources
to wells in the studied area. Also, increasing the depth of the well has increased the percentage of
chloride and sodium. According to the distribution map of discharge of wells, groundwater exctration
in the west area is mor than the east region. According to the analysis of the saturation index values of
minerals, most of the groundwater samples tend to dissolve anhydrite, gypsum, aragonite and halite and
they affect the chemistry of the groundwater. However, most of the samples are supersaturated and
saturated for calcite and dolomite, and these minerals tend to settle in the studied area.

4.  Discussion and Conclusion

In the two regions of Saravan and Sibsuran, the movement and direction of the ground waterflow
follows the topography of the ground's surface and is from the northwest to the southeast. In the studied
areas, water extraction and annual discharge are more in the center and urban areas, and the reason for
digging many wells in the area is the drawdown in water table. The amount of discharge of exploitation
wells, working hours and annual harvest in Sibsuran aquifer is more than Saravan plain, and for this
reason, the most temporal and spatial changes of water level have been created in Sibsuran plain.
Chloride water type is the most widespread in the groundwater of the studied areas and the decrease in
the quality of the water in the area is more in the center of the urbanized part of two plains. The water
quality in the ganats is better than the wells in the area. Based on the two-variable graphs, the
concentration of chloride ion in the groundwater of the studied area with the concentration of sulfate,
potassium, sodium, magnesium and calcium ions has a relatively good increasing trend. While for the
carbonate ion, an increasing trend with a lower slope is observed. Finally, the main factor controlling
the quality of groundwater resources in the study areas is the influence of geological units, which has
intensified the rate of decrease in the quality of ground water due to human factors (groundwater
extraction). Six important references
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