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north of Nehbandan; Iran. In this research, the effect of hydrogeological and tectonic factors
on the quality of groundwater in the coastal aquifer of Kaji playa has been discussed. For
this purpose, the water table data in the observation wells and the groundwater quality data
of 9 exploitation wells and 4 ganats were used to investigate the flow and fluctuations of
the groundwater and hydrogeochemical studies. Also, using remote sensing methods on
satellite images, the effect of tectonic factors on the quality of groundwater resources has
been evaluated. In general, the direction of the groundwater flow is from the south of the
playa towards its center, and during the years 1998-2018, the water table has dropped about
2 m. The type of groundwater in all areas is NaCl type, same playa water. The histogram of
electrical conductivity of water sources also shows the decrease in the quality of
groundwater. The density of wells and groundwater extraction is higher in the northwestern
and western areas of the playa, and hydrochemical studies also confirm the possibility of
saltwater intrusion into the aquifer. In the studied area, based on factor analysis, 3 effective
factors have been identified. The first factor is geological factors in the dissolution of
soluble minerals as well as saltwater intrusion of playa. The second factor is indicative of
human activities, especially animal husbandry and agriculture, and the third factor is the
dissolution of carbon dioxide gas in water and the concentration of carbonate species.
Among the hydrogeological factors that affect the quality of groundwater resources, it can
be mentioned the increase in well discharge and the volume of extraction from the aquifer,
the increase in the depth of exploitation wells, reduce the distance of wells to the playa, and
the existence of short waterways. Finally, the increase in the slope of the ground surface as
well as the increase in shear and tensile lineaments are tectonic factors effective in reducing
the quality of ground water resources.

1) Introduction

On the lake sediments belonging to the past geological periods in the alluvial plains of dry regions,
there are depressions with different hydrological characteristics that are covered by seasonal waters in
some years. In fact, the playa is a closed drainage system with a shallow water body, which is strongly
affected by the evaporation process due to the dominance of dry conditions in its environment. Kaji salt
palay is located in the Sahlabad plain, 120 km southeast of Birjand, 65 km north of Nehbandan on the
Birjand-Nehbandan road. The study area is located in a dry and desert area. Its Quaternary deposits
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include alluvial terraces, alluvial cone sediments, river alluvium, sand dunes and salt flat sediments.
Due to the accumulation of salt and evaporative sediments in the playa, it is possible that the infiltrated
water from these sediments has affected the quality of the groundwater of the aquifer. Materials and
Methods
The data of this research is the information related to the water resources of exploitation, observation
wells and ganats. In the study area, there are water table data of 8 observation wells and quality data of
13 ground water measurement stations (9 places related to exploitation wells and 4 places related to
ganats). Also, the rainfall data of Sarbisheh rain gauge station with the statistical period from 1998 to
2019 is available. This information has been used in order to determine the flow direction and express
the relationships between the data. In order to correct the satellite images in this research, in order to
identify and measure the amount of absorption of the end members in the bands of satellite images,
using the sieve management method, the end members in each cell are separated and classified from
each other using the similarity of the radiation angle, and using the same width method. Dissonant
endmembers are removed and the extra lines in the satellite image that cause errors disappear. Landsat
satellite images have been used to extract the lines and analyze them, and processing and reconstruction
of the images has been done by ENVI, Arc GIS and Rock Works software.

2) Results
In general, the direction of the groundwater flow is from the south of the playa towards its center, and
during the years 1998-2018, the water table has dropped about 2 m. The type of groundwater in all areas
is NaCl type, same playa water. The histogram of electrical conductivity of water sources also shows
the decrease in the quality of groundwater. The density of wells and groundwater extraction is higher
in the northwestern and western areas of the playa, and hydrochemical studies also confirm the
possibility of saltwater intrusion into the aquifer. In the studied area, based on factor analysis, 3 effective
factors have been identified. The first factor is geological factors in the dissolution of soluble minerals
as well as saltwater intrusion of playa. The second factor is indicative of human activities, especially
animal husbandry and agriculture, and the third factor is the dissolution of carbon dioxide gas in water
and the concentration of carbonate species.

3) Discussion and Conclusion
The hydrochemistry of water sources in the study area showed that the type of groundwater of the
aquifer in all areas and the same as the water of the salt playa is of NaCl type. The decrease in
groundwater quality (increase in EC) spatially, temporally and in depth, along with the decrease in
groundwater table, showed well that due to the withdrawal of groundwater and the decrease of the water
level in the aquifer and the extraction of groundwater with higher salinity in the depths of the aquifer,
A decrease in the quality of pumped water in the exploitation wells is happening in the region. As a
result of the increase in salinity of aquifer water and ionic strength, all the samples of groundwater tend
to sedimentation in relation to many minerals. Geological factors (type of particles, hydrogeological
and tectonic characteristics), salt water intrusion and agricultural activities were identified as the main
factors controlling the quality of groundwater near the salt playa. Among the hydrogeological factors
that affect the quality of groundwater resources, we can mention: increasing the volume of extraction
from the aquifer, increasing the depth of exploitation wells, the proximity of wells to wetlands, and the
existence of short waterways. Among the tectonic factors effective in reducing the quality of
groundwater resources, we can mention: increasing the slope of the land surface (reducing surface water
infiltration) and also increasing shear and tension lines in the study area.
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