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fﬂcce%tsdzzozo Groundwater aquifers is the main source of water supply required by the
A\%iabie online: country in recent years and the use of simulation models for proper aquifer
: management is essential. In this study, the water table variations in the
October.05.2022 . . .
Nahavand aquifer were simulated with a GMS (computer-based model)
in a steady state for the month of October and unsteady state for 9 years
from October 2006 to September 2015. To calibrate the model, the field
measured data from piezometric wells were used from 2015 to 2016. The
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package was carried out with the adaptation of the depth to water table by
implementation to model. The results of the model include prediction of
water table variations in Nahavand Plain by considering with or without
three management scenarios which shows reducing at the time of wells
Operation  in the next 10 years. The results showed that lowering the
withdrawal from the wells by less than 10% could not stop the downward
trend of the aquifer potentials. The reduction of 30% of the utilized may
resulted in the establishment of fixed conditions and a reduction of more
than that to a value of 50% capable of compensating for the deficit in a
long-term period. Finally, the average depth of the groundwater level was
determined by the Theisen method during the study period for each year,
and the zoning and groundwater level map was processed by GIS
software, it’s found that, groundwater level has been reduced in different
areas of the plain from 1.5 to 13 m and the average of the total aquifer was
5.7 m declination during the study period

1. Introduction

Simulation of the aquifer in order to investigate variations in the level, trend and direction of
movement of ground water as well as sensitivity analysis, planning and optimal management of water
resources to improve the conditions of the aquifer by using the available accurate information is very
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important task (Eftekhar et al., 2013). The models can be used to estimate hydraulic parameters and
manage water resources and simulate how an aquifer changes in response to climate change and
pumping operation (Regli et al., 2003). Sustainable supply of water in watersheds is hardly possible
without evaluating the quantity and chemical quality of underground water and, as a result, its
environmental and social effects. Therefore, for the sustainable management and planning of water
and soil resources, spatial and temporal monitoring of the quantity and chemical quality of ground
water seems necessary in times of climatic maxima. In order to estimate the spatial variables of a
region, geostatistical methods are used. Regarding the application of geostatistical methods, many
studies have been conducted by various sciencetists in Iran and the world (Kamani and Shams, 2011).

2. Materials and Methods

In this research, the Nahavand plain, which to Karkheh operational basin, which is located in the
northeast of the Zagros highlands, was investigated. There are unconfined and confined artesian water
layers in the Nahavand plain, and the elevations are surrounded by mainly hard rocks of karstic
formations. Information such as the topography of the land surface, the absolute height of the alluvial
bedrock, the thickness of the alluvial sediments of the Nahavand plain, the coefficient of
transferability, hydraulic conductivity, the groundwater balance in the Nahavand plain, Mashhadati
wells, and time were used for modeling by GMS model. In this research, in a 10-year period, using
GIS software and simulating the plain aquifer using GMS software, the trend of spatial changes of
guantitative parameters of ground water was investigated. Groundwater level maps of 33 wells of
2006-2007 and 2015-2016 were analyzed using kriging interpolation method.

3.  Results

After the implementation of the model, the calibration of the steady and unsteady model was done in
advanced mode, and then the validation of the model was obtained. The kriging interpolation method,
which shows the amount of groundwater level drop for a period of 10 years, was prepared annually.
The results of studying and simulating the fluctuations of the ground water level in the region show
the decrease of ground water in many parts of the Palin. Under 3 management scenarios, the average
level of ground water in the next 10 years with a 10% reduction scenario will lead to 1.96 meters, a
30% reduction scenario will lead to a 0.57-meter drop, and a 50% reduction scenario will lead to an
increase. The water level will rise to 1.03 meters.

4.  Discussion and Conclusion

Due to the need to investigate the ground water in recent years and its lack, the results of the water
level for this period show that the water level in most parts of the plain is always decreasing. Also, the
results show that assuming that the amount of discharge and recharge of the plain is the same as in
previous years, most of the observation wells will face an increase in the slope of the water level drop.
If the groundwater extraction situation continues in the same way. In addition to the reduction of the
groundwater reserves of the plain, the quality of the ground water reserves will also decrease. This
causes more serious problems in the agricultural situation of the region.
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Simulation of Groundwater Gesture and Prediction of Groundwater Level
Fluctuations by Applying a Management Scenario in Nahavand Plain
Aquifer, Hamadan Province

Rojin Fasihi® Abdollah Taheri Tizro 2*, Samira Torabi,!

Abstract
Groundwater aquifers is the main source of water supply required by the country in recent years and
the use of simulation models for proper aquifer management is essential. In this study, the water table

variations in the Nahavand aquifer were simulated with a GMS (computer based model) in a steady state
for the month of October and unsteady state for 9 years from October 2006 to September 2015. To
calibrate the model, the field measured data from piezometric wells were used from 2015 to 2016. The
estimation of hydrodynamic parameters of the aquifer using PEST package was carried out with the
adaptation of the depth to water table by implementation to model. The results of the model include
prediction of water table variations in Nahavand Plain by considering with or without three
management scenarios which shows reducing at the time of wells Operation  in the next 10 years. The
results showed that lowering the withdrawal from the wells by less than 10% could not stop the
downward trend of the aquifer potentials. The reduction of 30% of the utilized may resulted in the
establishment of fixed conditions and a reduction of more than that to a value of 50% capable of
compensating for the deficit in a long-term period. Finally, the average depth of the groundwater level
was determined by the Theisen method during the study period for each year, and the zoning and
groundwater level map was processed by GIS software, It’s found that, groundwater level has been
reduced in different areas of the plain from 1.5 to 13 m and the average of the total aquifer was 5.7 m
declination during the study period.

Keywords: Groundwater Modeling System (GMS), Groundwater level decline, Spatial Zoning,
Nahavand Plain.
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