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mathematical model and considering the parameters affecting the phenomenon.

First, the calibration and validation process was performed over a statistical
period of 120 months. Then, four scenarios (current harvest conditions and 10, 30
and 50% reduction in agricultural wells harvesting) were investigated to predict
future groundwater level changes. The results indicate that the mathematical
Keywords: model used to simulate the Nahavand aquifer has 21% relative error of NRMSE,
MODFLOW, Aquifer, which confirms the proper modeling after considering the prediction process. It
Budget, Agriculture well | was also found that 0 and 10% scenarios would decrease groundwater level in the
future .A 30% reduction in operating capacity leads to constant conditions and a
reduction of more than 50% creates a positive balance in the long term.

1. Introduction

Understanding the trends of groundwater level changes and its prediction can be important in water
resources management. Yaoutia et al. (2008) in the study of Boarg aquifer in the plains of northern
Morocco, using Modflow code in GMS, presented different scenarios. In this study, it was concluded
that the recharge parameter is more sensitive than other parameters such as hydraulic conductivity and
non-transmittance. In the study of Gaura et al. (2011), a new method was proposed to evaluate
groundwater resources by combining numerical modeling and spatial modeling using GIS. This hybrid
modeling was applied in the Bangana River Basin of India. The results showed that increasing discharge
from wells puts a lot of stress on the aquifer. Therefore, by creating a series of areas artificial recharge
to rainwater, the groundwater level in the region can be prevented. In the research of Pourhaghi et al.
(2015), the Lorestan-Delfan plain aquifer was simulated. In order to predict the future status of the
aquifer, they implemented two options to continue the current exploitation process and the option of
reducing operation by 20% for the next 10 years. The model showed that the groundwater level in the
next 10 years will decrease by -7.8 meters and -5.83 meters, respectively. Chakraborty et al. (2020)
simulated the Purba Plain in India with Modflow software. They concluded that the groundwater flow
was moving from south to north. The actual data also showed good agreement with the software used.
Therefore, the purpose of this research is to use Modflow software to simulate Nahavand plain and to
consider different water use scenarios to predict groundwater level in the future.

* Corresponding Author: Javad Mozaffrai
Address: Department of Water Science and Engineering,  Email: J-mozafari@araku.ac.ir
Water Research Institute, Faculty of Agriculture and Tel: 08632623520
Environment Arak University

Youse Kakavand, Javad Mozaffari. Simulation of Groundwater Level in Nahavand Plain Using MODFLOW



Iranian Journal of Irrigation and Water Engineering _ 306

2. Materials and Methods

In this study, the simulation of groundwater level changes in Nahavand plain aquifer was performed.
Nahavand plain with an area of 1690 square kilometers is located in the northeast of the Zagros
Mountains. Nahavand city with geographical coordinates is located at 48 degrees and 24 minutes east
longitude and 23 degrees and 22 minutes north latitude. The roundwater is simulated using MODFLOW
mathematical model. First, the calibration and validation process was performed over a statistical period
of 120 months. To do this, 12 months were set for validation.Then, four scenarios (current harvest
conditions and 10, 30 and 50% reduction in agricultural wells harvesting) were investigated to predict
future groundwater level changes.

3. Results

The results indicate that the mathematical model for simulating the aquifer has a 21% relative error of
NRMSE, which confirms proper modeling after considering the prediction process. Simulation of
groundwater level changes was performed using a verification period. Comparing the results of this
method with the leading model shows that the mathematical model has been able to accurately predict
the discharge for the same period of simulation in 10, 30 and 50 percent reduction scenarios from the
discharge wells. The trend of long-term changes in the hydrograph of the unit of the network of grid
cells indicates a decline in the downward trend if 10% reduction was achieved, the aquifer condition
stabilized if 30% reduction was applied, and the return to the moderate slope increased to 50%
Percentage of harvest was from saturated aquifer reservoir.

4, Discussion and Conclusion

In the Nahavand aquifer, the MODFLOW mathematical model was calibrated in a period of 108 months
and validated in 12 months. The relative error value of NRMSE was a confirmation of the favorable
modeling, which is shown in accordance with the research of Chakraborty et al. (2020). Four forecasting
scenarios were used to generate water level in ten consecutive years in GMS software. Despite the fact
that it is unrealistic, it will decrease by 30 to 50% on the flow rate of the wells in the region, only in this
case, we can expect to prevent further decline in quality or return conditions for the future periods.
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Simulation of Groundwater Level in Nahavand Plain Using
MODFLOW

Yousef Kakavand?, Javad Mozaffari 2*

Abstract

Understanding the trends of groundwater level changes and its prediction can be important in water
resources management. In this study, the simulation of groundwater level changes in Nahavand plain
was performed using MODFLOW mathematical model and considering the parameters affecting the
phenomenon. First, the calibration and validation process was performed over a statistical period of 120
months. Then, four scenarios (current harvest conditions and 10, 30 and 50% reduction in agricultural
wells harvesting) were investigated to predict future groundwater level changes. The results indicate
that the mathematical model used to simulate the Nahavand aquifer has 21% relative error of NRMSE,
which confirms the proper modeling after considering the prediction process. It was also found that 0
and 10% scenarios would decrease groundwater level in the future A 30% reduction in operating

capacity leads to constant conditions and a reduction of more than 50% creates a positive balance in the
long term.

Key words: MODFLOW, Aquifer, Budget, Agriculture well
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