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along with assessing the intensity and direction of their flow,
constitute fundamental principles for sustainable utilization of such
resources. This study aims to utilize GMS software to simulate and
analyze groundwater resources in Nobandegan plain, Fars, Iran. The
objectives include deriving long-term variations in these resources,
evaluating the water balance, and ascertaining the direction and
intensity of groundwater flow.

Methods: Data related to pumping wells, observation wells,
topographic features of the plain, and rainfall, among other pertinent
information, were gathered using reports from Fars Regional Water
Company. Subsequently, a comprehensive hydraulic model was
developed to simulate, calibrate, and validate the groundwater flow
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The hydrograph pertaining to groundwater within the plain reveals
a ~50 meter water table drop over the course of the investigation
period. The predominant groundwater flow within this plain is
directed from the northern mountainous regions toward the
southwestern expanses. The maximum hydraulic head is recorded at
approximately 1283 meters, while the minimum stands at 1175
meters above mean sea level, indicating a 108-m drop in the aquifer
water table elevation. The simulation results of the groundwater
flow within the plain reveal an increased velocity in the northern
regions and, to some extent, in the southern reaches of the plain. The
findings of this study may be employed for groundwater quality
studies on this plain.
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Simulation of groundwater flow in Fars Nobandegan plain using GMS software

Extended Abstract

Introduction

Water, constituting over 70% of Earth's
surface, plays a vital role in sustaining life on
the planet. Despite its abundance, a mere 2%
is freshwater, with its majority being frozen
in polar regions. Human reliance on this
limited freshwater underscores the
importance of understanding groundwater
dynamics. Modeling these systems involves
creating mathematical representations
based on flow equations, often solved using
numerical analyses. This study focuses on
simulating Nobandegan plain groundwater
resources in Fars, Iran, using GMS software.
Nobandegan region located in Mond river
basin, is 20 km far from Fasa city towards
Darab, encompassing highlands as well as
plains. Life in the area relies on groundwater
resources, primarily wells, for drinking,
industrial, and agricultural needs, given an
average annual rainfall of 366.3 mm. Given
the vast need for water in the plain,
understanding hydraulics of the aquifer
behavior becomes crucial for resource
management. The study acknowledges the
challenge of predicting aquifer
characteristics due to various natural and
artificial influences on groundwater flow.
Employing  simplified models  with
reasonable assumptions, this study aims to
predict aquifer behavior and assess long-
term changes, water balance, and flow
dynamics in the plain.

Materials and Methods

In this study, data from plains around
Nobandegan were analyzed using reports
from Fars Regional Water Company's
information bank. Nobandegan Plain was
chosen for its fertile agricultural lands,
numerous pumping wells, and significant
irrigation importance. Utilizing GMS
software, known for its graphic diversity and
compatibility with other simulation tools, a
conceptual model was  developed.
Calibration, using the PEST code, focused on
hydraulic conductivity parameters across
the plain during 2013-2014 water year.
Verification  over  subsequent years
confirmed the model's accuracy. Hydraulic
conductivity coefficients were obtained,
guiding unsteady calibration for specific
yield coefficients. The study ultimately

revealed direction and intensity of
groundwater flow in the plain, providing
insights for tracking and predicting pollution
advection there. This comprehensive
approach demonstrates the integration of
field data, cutting-edge software, and
modeling approaches for a robust
hydrogeological analysis.

Findings

The study focuses on Nobandegan plain and
employs a conceptual model and GMS
software to assess its hydrological
characteristics. The plain hosts 141 pumping
wells, with 95 being actively utilized for
agricultural and drinking water purposes.
Pumping wells are almost evenly distributed
across the plain, except in the east where
aquifer thickness is low, limiting agricultural
activity. Five observation wells, placed
where pumping wells and agricultural lands
predominate, aided the modeling. The plain
was subdivided into a grid of 200 x 200-m
cells, totaling 5920 cells. Topographical
analysis revealed varying elevations,
affecting aquifer thickness. The hydrograph
illustrated a 50-meter drop in water table
elevation from 1975 to 1998 due to excess
withdrawals, highlighting the aquifer's
critical state. Zoning the plain into seven
areas aided in estimating hydraulic
conductivities, revealing higher values in the
north due to coarser grain sizes. More than
100 meters water table drop was observed
across the plain, with the maximum
hydraulic head being at ~1283 meters and
the minimum at 1175 meters above mean
sea level. The findings indicate that the
northern, and to a lesser extent the southern,
parts of the plain experience increased
groundwater flow intensities.

Discussions and Conclusion

In this study, Nobandegan plain aquifer was
simulated. The hydrogeological behavior of
the plain suggests a directional groundwater
flow from the northern mountains to the
southwestern regions. Groundwater flow
intensities, align with hydraulic
conductivities, water table slopes, and cross-
sectional areas were determined. The 15-
year steady drop in water table indicates the
aquifer's vulnerability, necessitating its
optimal groundwater resource
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management. Soil analysis aligns with
expectations, indicated coarse-grained soil
in the mountainous north and fine-grained
in the central and southern regions. Plain
zoning facilitated hydraulic conductivity
estimation across the plain, revealing higher
values in the north due to coarser grains.
Erratic specific yield coefficients, derived
from model calibration, reflected
topographical and material variations.
Simulation results predicted potential
pollution advection paths and confirmed
limited groundwater interaction with
adjacent plains. The study provides a
comprehensive understanding of the aquifer
system, aiding sustainable water resource
management in the plain.
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Iteration | Error (m) HK-1 HK-2 HK-3 HK-4 HK-5 HK-6 HK-7 SY-1 SY-2 SY-3 SY-4
1 1495.87 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.1 0.1 0.1 0.1
2 1194.14 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.075194 [ 0.079669 [ 0.0599 |0.019477
3 725.07 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.07019 | 0.026866 | 0.0209 | 0.010407
4 98.87 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.03519 | 0.069676 | 0.0599 | 0.009077
5 9.15 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.02901 | 0.036866 | 0.009 | 0.00223
6 1.45 31.32 25.06 14.87 12.94 12.59 7.87 2.7 0.00951 | 0.006899 | 0.0045 0.002
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