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Groundwater is one of the key sources of water supply for various uses in Khuzestan Province. In recent years,
especially in the agricultural areas of the Gotvand Plain, it has undergone significant quantitative and qualitative
changes. The aim of this study is to predict the effectiveness of the restoration and balancing plan projects (has started
since 2008) on the groundwater-level balance of the Gotvand aquifer using the MODFLOW numerical model. In this
research, changes in the water-table level and the aquifer water budget were examined under different management
scenarios through the years 2021 to 2022, including deactivating and sealing illegal wells, resolving the status of
“Form one” wells, and revising and adjusting abstraction permits for agricultural well. The simulation results showed
that eliminating illegal wells has the greatest impact on improving the aquifer condition. In this scenario, the
water-table level increases by approximately 3 meters in the southern parts of the aquifer and about 0.3 meters in the
northern parts, while the aquifer storage increases by around 8 million cubic meters. In contrast, resolving the status
of “Form one” wells results in only about a 0.9-million-cubic-meter increase in storage and does not produce a
noticeable change in the water-table level. Overall, the findings indicate that sealing illegal wells can be considered

the most effective management action for improving the quantitative status of the Gotvand aquifer.

Introduction

Groundwaters are known as one of the most important fresh
water resources in lIran and the world. There are many
complications owing to paucity of surface water resources and
extra exploitation of groundwater reservoirs. The restoration
and balancing plan of underground water resources has been
launched in the country in order to improve the exploitation and
increase the efficiency of these resources (Konikow and Kendy,
2005, Sudegi and Bagheri, 2024). The purpose of this research
is to investigate the effect of various actions of the restoration
and balancing plan of groundwater resources (such as filling and
decommissioning of unauthorized wells, determining the duties
of “Form one” wells and amending agricultural exploitation
permits) on changes in the underground water level and aquifer
storage in the Gotvand plain.

Materials and Methods

The study area is the Gotvand aquifer with an area of 215.7
square kilometers in the north of Khuzestan Province (Fig. 1).
There are many wells in the aquifer for agricultural, drinking
and industrial purposes. The groundwater flow modeling of this
aquifer has been performed using GMS10.7.1 software.

Numerical models (Hosseinzadeh Koohi and Ardestani, 2024)
and simulations have been made specifically for the period from
October 1400 to September 1401. Groundwater flow modeling
has been done using differential equations for nonlinear models.
The modeling process includes various steps such as calibration,
sensitivity analysis, validation and water balance analysis. Field
data and hydrogeological parameters are entered in the model
and the model is simulated.

Results and Discussion
Validation

The simulation models of the aquifer in steady and unsteady
state were assessed and modified. The model errors are
minimized compared to the observational data and the model
has been able to reasonably predict the water level changes.

The effect of removal of illicit wells

The removal of 137 illicit wells in the Gotvand plain led to
a significant increase in the aquifer water level. In this case, the
aquifer storage increased by 8 million cubic meters.
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Fig. 1. Geographic location and access ways to the study area (the Gotvand aquifer).

The effect of determining status of “Form one” wells
Determining status of “Form one” wells (wells dug before
2015) had little effect on the fluctuation in the aquifer water
level. The changes in the reservoir level were slight and the
aquifer storage only increased by 0.9 million cubic meters

Modification of operating license

Modification and adjustment of agricultural exploitation
licenses also had less effects on aquifer storage. However, if
these licenses are adjusted, the water table will increase slightly,
but these changes will not be as significant as the removal of
illicit wells.

Water balance of aquifer

The water balance of the Gotvand plain is positive in the
current situation (without management measures) and its
amount is 13.276 million cubic meters. Anticipations show that
in case of removing illicit wells and adjusting the licenses, the
aquifer reserve will increase, but there will be no fundamental
variations in the water balance.

Conclusions
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The results of this study depict that removal of illicit wells
and revision operating licenses of agricultural utilizing licenses
have severely significant impact on aquifer and can raise the
water reservoir dramatically. Determining status of “Form one”
wells and the adjustment of agricultural exploitation licenses
have minor impacts on aquifer storage. In general, restoration
and balancing projects can improve the status of groundwater
resources in the long term, but these projects must be more
carefully implemented to achieve the desired result.
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Table 1. The present balance of the Gotvand aquifer
Cumulative volumes Wells ET Head dep bounds Recharge
IN (MCM) 0 0 50.8176 43.6548
OUT (MCM) 44.8592 3.788168 32.5487 0
IN—OUT (MCM) 13.276
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Cumulative volumes Wells ET Head dep bounds Recharge
IN (MCM) 0 0 50.1189 43.6548
OUT (MCM) 34.3797 3.7881 33.3463 0

IN - OUT (MCM)

22.259
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Table 3. The balance of the Gotvand aquifer due to determining status of “Form one” wells

Cumulative volumes Wells ET Head dep bounds Recharge
IN (MCM) 0 0 50.1113 43.6548
OUT (MCM) 33.7844 3.7881 33.3849 0
IN - OUT (MCM) 22.808
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Table 4. The balance of the Gotvand aquifer due to modification of operating license
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Cumulative volumes Wells ET Head dep bounds Recharge
IN (MCM) 0 0 50.0805 43.6548
OuT (MCM) 33.3244 3.7881 33.4192 0
IN — OUT (MCM) 23.203
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Fig. 9. Water table in the Gotvand aquifer due to determining status of “Form one” wells
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Fig. 10. Water table in the Gotvand aquifer due to modification of operating license
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