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Extended Abstract

Introduction and Objective: Excessive exploitation of groundwater in Damghan plain has
caused many problems such as land subsidence in the study area, along with the reduction of the
groundwater level and the loss of a part of the aquifer and the reduction of the specific yield of
aquifer. Therefore, in order to control the withdrawal from the aquifer and as a result to reduce
the drop in the groundwater level in that plain, it was investigated. For this purpose, in this
research, the mathematical modeling of Damghan Plain was done for the optimal management of
exploitation and providing the optimal cultivation pattern in order to save water consumption with
the focus on controlling the groundwater level and limiting land subsidence.

Material and Methods: In this research, Damghan plain aquifer was first simulated using
MODFLOW mathematical model. Then, taking into account different scenarios of aquifer
exploitation, using the NSGAII genetic algorithm, optimization of multi-objective exploitation of
water resources and optimal management of water supply and demand in the agricultural sector
was done. The results of the model were evaluated based on statistical error parameters to predict
the ground water level.

Results: The results of this research showed that the MODFLOW numerical model was able to
simulate the groundwater level of the studied plain well in steady and unsteady conditions in the
calibration and validation stages. Also, the results of the simulation-optimization algorithm
showed that by changing the cultivation pattern and also by changing the type of irrigation system
from traditional to modern irrigation and as a result of increasing the irrigation efficiency (90
percent), the average drop of the groundwater level of the plain can be reduced. It reduced the
groundwater level of the study area from 0.49 m in existing conditions to 0.07 m in optimal
conditions. This will compensate the deficit of the aquifer from 31.90 to 5.1 million cubic meters
per year.

Conclusion: Using management strategies such as changing the cultivation pattern, increasing
irrigation efficiency, and also by controlling surface water and injecting it into groundwater, the
process of reducing the groundwater level in the studied plain can be completely controlled and
provided 100% of the water needs of the plain.

Keywords: Genetic algorithm, Groundwater level, Multi-objective optimization, Optimal
cultivation pattern, Simulation
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Figure 4. Simulated and measured water level status in piezometers of the study area for steady state
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Table 2. Hydrodynamic characteristics of the aquifer after simulation in steady state
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Table 3. Considered scenarios for aquifer management
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