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Abstract

The study area of this research is the Qayen aquifer plain in South Khorasan Province, which has a hot and
dry climate. In recent years, decreased precipitation, limited water resources, excessive drilling of agricultural
wells, and over-extraction of groundwater have led to a sharp decline in groundwater levels in this region. The
aim of this study is to model groundwater resources and apply quantitative models to simulate the flow in the
Qayen aquifer plain and analyze fluctuations in the static water level in piezometer wells, as well as to provide
managerial strategies to counteract the drawdown of groundwater levels. This study was conducted using
hydrogeological, hydrological, meteorological data, and foundational groundwater resource studies. For a
detailed hydrogeological analysis of the aquifer, groundwater numerical modeling was performed with the GMS
software and the MODFLOW code, and the groundwater level was simulated for a three-year period (1399 to
1402) in 36 monthly time steps. Model calibration was done manually for years 1399 to 1401, and validation
was performed for years 1401 to 1402. The difference between the observed and calculated groundwater levels
during the calibration steps was evaluated using the root mean squared error (RMSE). In the steady-state stage,
the model was evaluated with the statistical criteria ME, MAE, and RMSE, whose values were 0.358 m, 0.362
m, and 0.479 m, respectively. The ME, MAE, and RMSE values in the calibration and validation stages for the
transient (unsteady) state were 0.02, 0.31, and 0.40, respectively, indicating the model’s accuracy in estimating
and simulating the hydraulic parameters and water level changes in the aquifer. After ensuring the model’s
accuracy, a scenario of changing cropping patterns in the Qayen plain and its impact on increasing the
groundwater level (holding other conditions constant) was analyzed in the plain’s piezometers and subjected to
analysis. The results showed that implementing the above scenario and shifting Qayen plain’s cropping pattern
from water-intensive crops to water-saving crops would increase the volume of groundwater stored in the plain
by 85.5 million cubic meters per year.
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