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Fig. 1. Geographical location of the study area
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Abstract

The study area is a part of the Dez River Basin, which is located in the central part of the basin.
In this area, due to the climatic conditions, the irregular availability in terms of time and space,
the increasing use of water resources and surface water resources, there is a great dependence on
the underground water of the region. The main objective of this research is to investigate the
factors influencing the fluctuations of the water level in the Dezful-Andimeshk plain during a
statistical period of 20 years. For this purpose, using piezometric well level data and well logs of
the study area in WinLog software, maps of the groundwater level and the bottom level of
reservoir were prepared using thelDW method. The results of the research showed that the
greatest drawdown occurred in north-eastern, south-eastern and western parts of the study area.
Asthe amount of precipitation, evaporation and temperature are high in this part, one of the
reasons for the decline in these parts can be attributed to the climatic factors of the region. Other
factors in the decline of the reservoir level are the main river channel and the high slope of the
area. Comparing the changes in the reservoir level with the flow of the Dez River showed that
there is a high correlation between the changes in these two parameters with a time interval of
one year. Therefore, according to agricultural activities, these limited resources should be
harvested, scientifically and fundamentally, the region will be at risk of a serious water crisis in
the future.

Keywords: Dez River, Dezful-Andimeshk plain, modeling, water table fluctuation, discharge.

Introduction
Due to the la scarcity ck of surface water resources, the decrease in rainfall, and the expansion of
urbanization and rapid population growth, groundwater level play an important role in today's world
and affectng the -socio- economic situation and the health of society. As the past few decades, the
increase in population and the development of human activities have been accompanied in recent

*Corresponding author: elmizadeh@kmsu.ac.ir
DOI: http://doi.org/10.22034/JEG.2023.17.1.1019171


http://dx.doi.org/10.22034/JEG.2023.17.1.1019171
https://c4i2016.khu.ac.ir/jeg/article-1-3067-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-22 ]

[ DOI: 10.22034/JEG.2023.17.1.1019171 ]

Modeling the relationship between groundwater fluctuation ... 123

decades by the growth of industry and agricultural, the increased use of chemicals and fertilizers and
the increase in industrial waste in various sectors have in many cases disturbed the balance of nature.
This has resulted in the pollution of water sources, especially underground water. In the study area of
Dezful-Andimeshk, there are many rivers and drains that play an important role in the irrigation of
agricultural lands in the region. Therefore, the main goal of this research is to model the relationship
between groundwater fluctuations and river discharge and to investigate the factors affecting the
fluctuations of the Dez River floodplain in the Dezful-Andimeshk plain in order to properly use
groundwater resources. The results can be useful for planning the water, agriculture and natural
resources sectors in order to adapt and cope the phenomenon of climate change in the future.

Materials and Methods

The Dezful-Andimeshk study area is a part of the Dez River basin area. In Dezful-Andimeshk plain,
groundwater is exploited by deep and semi-deep wells. To conduct this research, the water level data
of piezometric wells as well as the discharge of hydrometric stations of Dezful-Andimeshk study area
were used. After data collection, statistical analysis was carried outin Excel for the period of 2000-
2020 and zoning maps were created using IDW interpolation method in GIS environment. In this
way, interpolation maps were made according to the three average annual amounts and two seasons
of wet and dry, and finally, based on these data, the analysis of water level decline was made. Wells
with complete data were also used to study the changes in water levels and to evaluate and analyze
the data on changes and drops in water levels. Finally, the changes in groundwater levels in the study
area were analyzed using well logs, 1:50000 topographic maps, 1:100000 geological maps, climatic
data and geological reports.Results and Discussion.

In order to investigate the changes in the reservoir level as a function ofdischarge and to draw the
hydrograph from among 99 piezometric wells, the data from three wells in the north, center and south,
which had more complete data, were used. The results show that in the study area, the highest water
level drop in the study area is observed in the northern parts of the range and the water level changes
are less toward the center and south. In the central areas of the plain, due to the greater thickness of
the coarse-grained alluvial sediments, they have a high water holding capacity , which has resulted in
lower water level drop in these areas than in other areas of the plain. The drop in water level shows
that changes in water level are influenced by changes in discharge; thus, as river discharge changes,
so does water level, and the relationship between river discharge and water level is a direct and linear
one.

Conclusions
The study of the decline of the groundwater level in the Dezful-Andimeshk plain shows that the
highest average decline occurred in the water years 2008-2009, when the average water level decline
in the study area was about (-30) metres. After that, the largest decrease occurred in the water year
2004-2005. Also, the analysis of water level drop maps showed that the highest drop was in the
northeastern, southeasternand western parts of the study area, and the water table drop in these parts
can be attributed to climatic factors, distance from the river and high slope. Also, according to the
land use map of the area, the largest decline has occurred in the agricultural sector of the study area,
and due to the high consumption of underground water by farmers, the amount of decline in these
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areas is more than other sectors. Therefore, in view of the boom in agricultural activities, the study
area will be exposed to a serious risk of water crisis if there is no scientific and principled management
in the use and extraction of underground water resources.
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