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The lack of surface water resources has caused the indiscriminate extraction of
groundwater in many parts of the world. The sharp drop in the level of groundwater
tables, and the investigation of changes in groundwater resources are very important
in the planning and sustainable management of water resources in each region. The
purpose of this research is to investigate the changes in the level of the groundwater
table Ghorveh-Dehgolan plain, which is one of the most important and largest
plains of the province. To this end, the statistics of 104 observation wells during
three time periods (2001-2008, 2008-2013, and 2013-2018) were analyzed. At first,
statistical data was collected, and after entering the data into the Geographical
Information System (GIS) with the interpolation method, maps of lines of equal
depth, and zoning of decreasing the level of groundwater table were prepared. To
investigate the long-term changes and fluctuations of the groundwater level, the
representative water table of the aquifer was also drawn in the Excel software. The
results obtained from the maps of the same area of the fall showed that the highest
level of groundwater in the third time period (2013-2018) in the southern part of the
aquifer was 7.3 m, in the second time period (2008-2013) in the central part of the
aquifer has dropped by 5.7 m, and in the first period (2008-2001) in the northern
and central parts has dropped by 3.3 m. The hydrographs of the groundwater level
show that the water level has decreased by 13.8 m in the 20-year period, and the
average water level has decreased by 0.7 m every year. The results of the reservoir
volume changes showed that the volume deficit of the alluvial reservoir is equal to
56.2 million m®. In addition, the temporal monitoring of drought of the groundwater
resources of Ghorveh-Dehgolan plain with the Groundwater Resource Index (GRI)
has a downward trend towards drought during the 20-year statistical period.
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EXTENDED ABSTRACT

Introduction: Groundwater sources are one of the most important and cheapest water sources. Correct recognition and
fundamental exploitation of them play a significant role in the sustainable development of social and economic activities of a
region, especially in arid and semi-arid regions. Today, due to the indiscriminate extraction of underground water resources
in many plains, the water level has fluctuated a lot and the underground water level has dropped, and these plains have faced
a decrease in the quality of water resources. The lack of proper knowledge and excessive exploitation of these resources will
result in irreparable damage such as a severe and irreversible drop in the underground water level and a decrease in the flow
rate of wells and canals. For this purpose, to know the state of underground water resources and their optimal management, it
is necessary to carry out a detailed study of the fluctuations of the underground water level. Due to the occurrence of periods
of drought and increased exploitation of the aquifer, the expansion of agriculture, and the increase in groundwater extraction,
the level of the groundwater level in the Gorveh-Dehgolan aquifer has decreased, which has resulted in a decrease in the
level of the groundwater level and a decrease in the efficiency of the wells. The purpose of this research is to investigate and
zone the temporal and spatial changes of the groundwater table of the Gorveh-Dehgolan aquifer, trends of depletion, and
annual changes and temporal monitoring of the drought of groundwater sources of Gorveh-Dehgolan aquifer based on the
representative hydrograph.

Methodology: The statistics of 104 observation wells during three time periods (2001-2008, 2008-2013, and 2013-2018)
were analyzed. At first, statistical data was collected, and after entering the data into the Geographical Information System
(GIS) with the interpolation method, maps of lines of equal depth, level, and zoning changes of the groundwater were
prepared. Besides, to study the drop level, the groundwater level of observation wells related to October 2018 from the water
level in October 2013, the water level in October 2013 from the water level in October 2008, and also the water level in
October 2008 from the water level in October 2001 has been subtracted and the zoning map of the changes of three time
periods and the total common statistical period (18 years) of groundwater has been prepared in ArcGIS 10.5. The
representative water table of the aquifer has been prepared to investigate the long-term changes and fluctuations of the level
of the groundwater table, as well as to detect the periods of increase and decrease of the water level, during the statistical
period for the Gorveh-Dehgolan aquifer. Long-term changes and fluctuations in the level of the groundwater table were also
drawn in the Excel environment. The phenomenon of drought in the long term causes the reduction of water resources
through the drying up of surface and groundwater streams. For this purpose, the Groundwater Resource Index (GRI) has
been used for temporal monitoring of drought of groundwater sources in the Gorveh-Dehgolan aquifer.

Results and Discussion: The results obtained from the maps of the same area of loss showed that the highest level of
groundwater in the third time period (2013-2018) in the southern part of the aquifer was 7.3 m, in the second time period
(2008-2013) in the central part of the aquifer has dropped by 5.7 m and in the first period (2001-2008) in the northern and
central parts, it has dropped by 3.3 m. The hydrographs of the level of the groundwater table show that during the period of
20 years, the depletion of the level table in the Gorveh-Dehgolan aquifer is 13.8 m, which means that the water level has
depleted by 0.7 m every year on average, this actually shows that it is negative Changes in the groundwater level in the
studied aquifer. The results of the changes in the volume of the Gorveh-Dehgolan aquifer showed that the volume deficit of
the Gorveh-Dehgolan aquifer is 56.2 mcm and it can be said that in the past years, in addition to consuming 100% of the
renewable reserve, a part of the fixed reserve has also been exploited. In addition, temporal monitoring of the drought in
groundwater resources of the Gorveh-Dehgolan aquifer with the GRI shows a very descending trend towards drought during
the 20-year period. Therefore, since 2010, the drought index has become negative and until the end of the statistical period,
the negative values of the index continued, which indicates a decrease in the groundwater level in the region. The most
severe groundwater drought occurred in 2017 with an index of -1.52.
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Figure 1- Diagram of cumulative changes in the volume of the alluvial aquifer

Conclusion: Groundwater is the main source of agricultural needs, especially in arid and semi-arid areas; Therefore, having
sustainable agriculture requires careful management and planning on how to use these resources, which itself requires
sufficient knowledge about the spatial changes of the underground water level in a certain period of time. In the present
research, the investigation of the depletion of the level of groundwater table, especially in the piezometers of the central parts
of the Gorveh-Dehgolan aquifer, showed that this water disaster is mainly due to the improper management of water
resources and the increase in the issuance of permits for deep and semi-deep wells in the last two decades. The negative
balance of the aquifer is so severe that even the good rains of the last few years have not been able to stop the process of
lowering the level of the groundwater table. It is recommended to prevent the continuation of the decrease in the volume of
the Gorveh-Dehgolan aquifer to manage and control the exploitation of the wells, to prevent any over-harvesting, as well as
to use the implementation and development of aquifer projects to supply the shortage of water resources and feed the aquifer.
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Table 1- Classification of drought severity according to GRI values
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Figure 2- Zoning of the groundwater depth of Gorveh-Dehgolan aquifer in the years 2008, 2012, and 2018
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Figure 3- Zoning of the groundwater level of Gorveh-Dehgolan aquifer in the years 2008, 2012, and 2018
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Figure 4- Zoning of changes in groundwater drop (cm) in three time periods
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Figure 5- Representative hydrograph of the aquifer in the plain for a 20-year period (2000-2020)
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Figure 6- Diagram of cumulative changes in the volume of the alluvial aquifer
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