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Accepted: 2025/10/29 Iran, studies of groundwater resources, the identification and
management of aquifer systems, and the efficient and sustainable
utilization of groundwater reserves_recognized as one of the primary
sources for meeting water demands—are of critical importance. In the
other hand, the decline in groundwater resources caused by pollution
and climate change has underscored the essential role of groundwater
as a vital water supply across diverse climatic regions. Furthermore,
the identification and quantification of groundwater, as well as its
comparison with surface water resources, remain challenging due to
the limited availability of reliable data and measurements.

Methods: In this study, the quantitative and qualitative simulation
and modeling of the SEMELQAN Plain aquifer, located in North
Khorasan Province, were executed using the GMS 10 software and the
MODFLOW model. Groundwater modeling can be applied in various
forms; in the present research, groundwater flow was simulated using
the MODFLOW software, which is based on the Taylor series
expansion. The model was executed under steady-state conditions and
in forward mode using the MODFLOW-2005 engine and due to
uncertainties in some input parameters, relatively high errors were
initially observed in the modeling results.

Findings: In the final year, the inflow volume was approximately 6100
m3/day, while the outflow volume was about 5600 m3®/day. These
values show a decreasing trend over time, indicating a continuous
reduction in the groundwater volume of the Semelgan aquifer. The
relative RMS/RMSE error was 24.1, demonstrating the high accuracy
of the simulation. Its normalized value was 6%, which is below the
acceptable threshold of 30% for long-term simulation periods.
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Introduction

In countries with arid and semi-arid
climates, such as Iran, studies of
groundwater resources, the
identification and management of
aquifer systems, and the efficient and
sustainable utilization of groundwater
reserves_ recognized as one of the
primary sources for meeting water
demands—are of critical importance.
Consequently, groundwater resource
management requires comprehensive
knowledge of aquifer locations, mapping,
modeling, volumetric estimation, annual
water balance assessments, and
evaluation of groundwater quality.

Materials and Methods

In this study, the quantitative and
qualitative simulation and modeling of
the SEMELQAN Plain aquifer, located in
North Khorasan Province, were executed
using the GMS 10 software and the
MODFLOW model. The modeling process
began with grid discretization, followed
by the assignment of required
parameters, including hydraulic head,
hydraulic conductivity, storage
coefficient, specific yield, and soil
porosity of the study area. The model
was executed under steady-state
conditions and in forward mode using
the MODFLOW-2005 engine and due to
uncertainties in some input parameters,
relatively high errors were initially
observed in the modeling results.

It should be noted that after testing all
three methods under both steady-state
and unstable conditions, the PCGN solver
was ultimately selected with 100 outer
and inner iterations, a critical
convergence change threshold of 1
meter, and a convergence error criterion
of 1 m3in a day. Subsequently, calibration
was performed under both steady-state
and unstable conditions, and the values

of hydraulic conductivity, horizontal
anisotropy of hydraulic conductivity, and
aquifer recharge were estimated
Findings

The values extracted from the Flow
Budget in the MODFLOW model perform
that over a 126-month period, a
significant portion of the aquifer’s
constant storage has been depleted. In
the final year, the inflow volume was
approximately 6100 m?/day, while the
outflow volume was about 5600 m?/day.
These values show a decreasing trend
over time, indicating a continuous
reduction in the groundwater volume of
the SEMELQAN aquifer. The relative
RMS/RMSE error was 24.1,
demonstrating the high accuracy of the
simulation.

Discussion

The results of this research are the
decrease in the aquifer input and the
increase in the output of the Samalghan
Plain. In recent years, these rates have
been almost equal. Considering the
continuation of the current trend, after
ten years, the quality and quantity of
groundwater in the Samalghan Plain will
decrease sharply.

Conclusion

The reduction in aquifer input and the
increase in discharge from the
SEMELQAN Plain are the main findings
of this study. In recent years, these two
components have become nearly equal,
and if the current trend continues, both
the quality and quantity of groundwater
in the SEMELQAN Plain will decline
significantly over the next decade.
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