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June 25, 2023 resources. Accordingly, the use of new water management methods, especially

in aquifers, is essential. Groundwater models are a practical tool for investigating
and predicting possible changes in aquifer storage volume that can analyze and
evaluate the future conditions of an aquifer in different management scenarios.
In this study, the aquifer model of the Maydavood_Dallan plain was calibrated
using Modflow code in GMS software for 12 months from September 2013 to

Keywords: September 2014 and validated for six months from September 2014 to March
Mathematical model, 2015. In order to investigate the effects of water stresses on the aquifer, various
Maydavood_Dallan scenarios, including drought, wet conditions, 25% reduction in discharge, and the
plain, water resources combined effect of drought and increase in aquifer discharge, were applied to the
management, GMS model. According to the results, the groundwater budget of the

Maydavood_Dallan aquifer in the water year 93-92 is about 2.6 million cubic
meters. Groundwater budget values in the scenarios of drought, wet conditions,
and discharge reduction by 25%, and drought with an increase of discharge by
15% were estimated to be 1.828, 3.161, 3.341, and 1.5466 million cubic meters,
respectively. In general, according to these results, the groundwater balance in
the studied aquifer is always a positive value by applying different scenarios.

1.  Introduction

Industrial and agricultural development and the reduction of precipitation in recent years have increased the
utilization of groundwater resources and decreased water levels in Iran’s aquifers. Therefore, managing
water resources and consumption in the country is necessary. Investigating the region’s water balance and
evaluating dry and wet periods is one of the essential methods in water resources management. Accurate
assessing groundwater level fluctuations can help plan for reliable water supply and optimal management of
water resources and reduce the high costs of development and operation of these resources. For this purpose,
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the capabilities of groundwater models can be used for optimal water resources management. Groundwater
models can be used to optimize conceptual models, estimate aquifer hydraulic parameters, or predict climate
effects and pumping changes on groundwater. The study area is Maydavood_Dallan plain, located in
Khuzestan province. According to studies, this region has a semi-arid climate. Therefore, it is necessary to
study the groundwater balance in climatic boundary conditions and change the amount of groundwater
abstraction. This study aims to simulate the aquifer of Maydavood_Dallan plain using the GMS model to
evaluate and predict aquifer balance in different management scenarios. The studied methods include
different climatic conditions (wet and dry) and the combined effect of drought, increasing water abstraction
and decreasing water abstraction from groundwater sources.

2. Materials and Methods

In this study, to investigate the effect of applying different management scenarios on the aquifer balance of
Maydavood_Dallan plain, first, the aquifer’s mathematical model was designed and implemented using
GMS software and Modflow code for twelve months (October 2013-September 2014). Modeling steps
include: preparing a conceptual model, selecting a numerical model, model design, model calibration in both
steady and transient states, sensitivity analysis, and validation. The mean error (ME), mean absolute error
(MAE), and root means square error (RMSE) was used to evaluate and measure the accuracy of the calibrated
and validated model, which indicates the amount of error in estimating variables relative to the observed
value. In order to apply wet and dry conditions to the numerical model of the Maydavood_Dallan aquifer,
the results of the SPI index were used. For determining the normal, wet, and dry conditions, the SPI index
was used for 33 years (1361-1360 to 1394-1393), and the effect of these conditions on the water balance of
the area was evaluated using the GMS model in different scenarios. These scenarios include forecasting the
groundwater balance in a 25% reduction in harvest, wet and dry conditions, dry conditions, and developing
a 15% harvest.

3. Discussion and Conclusion

In the model design stage, the basic information was applied to the model, and then the layers related to the
physical and hydraulic structure and flow boundaries were defined. The initial hydraulic conductivity values
and specific yield parameters were applied to the model. The RMSE error of the transient model in the
calibration and validation periods was estimated to be 0.566 and 0.643 m, respectively. After sensitivity
analysis, the model showed the highest sensitivity to surface nutrition, river water level, and hydraulic
conductivity at the boundaries and the least sensitivity to the topography and the bedrock. Based on the SPI
index, 2007-2008, 1998-1998, and 2006-2007 water years were determined as dry, wet, and normal years,
respectively. Then the precipitation values of each of these years were used as climatic scenarios in the
model. In dry and wet scenarios, the annual water balance of the Maydavood_Dallan plain model was
estimated to be about 1.83 and 3.2 million cubic meters. In the second scenario, the discharge of wells was
reduced by 25%, and this stress was investigated in the model. The water balance values of the model under
the application of this scenario were estimated to be about 3.34 million cubic meters. In drought conditions
and with an increase in discharge from wells by 15%, the region's water balance decreased from about 2.6
to about 1.5 million cubic meters.

4.  Results
Application of different scenarios to the Maydavood_Dallan aquifer showed that the groundwater balance

of this aquifer in different climatic conditions is also a change in positive harvest values. Evaluation of
hydrological parameters of the region showed that the presence of surface recharge in this aquifer has caused
the total groundwater balance of this aquifer to be positive despite the negative balance of subsurface flows
and the aquifer to maintain its positive balance in different conditions
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Evaluation of Maydavood_Dallan Aquifer in Various Management
Scenarios Using a Mathematical Model

Seyed Yahya Mirzaee*!, Roghayeh Amiri?, Manouchehr Chitsazan®, Arashe Nadri*

Abstract

Decreased rainfall and increased discharge from aquifers affected by industrial and agricultural
development have put double pressure on groundwater resources. Therefore, new water
management methods, particularly in aquifers, are essential. Groundwater models are practical
tools for investigating and predicting changes in aquifer storage volume. They can analyze and
evaluate the future conditions of an aquifer in different management scenarios. In this study, the
Modflow code in GMS software was used to develop an aquifer model for the Maydavood Dallan
plain. The model was calibrated for 12 months from September 2013 to September 2014 and
validated for the next six months. Various scenarios were applied to the model, such as drought,
wet conditions, a 25% reduction in discharge, and a combined effect of drought and increased
Aquifer discharge, to investigate the effects of water stresses on the aquifer. According to the
study results, the groundwater budget of the Maydavood_Dallan aquifer for the water year 93-92
was about 2.6 million cubic meters. The groundwater budget values for the drought, wet
conditions, and discharge reduction by 25% scenarios were estimated at 1.828, 3.161, and 3.341
million cubic meters, respectively. For the drought with a 15% increase in discharge scenario, the
groundwater balance was estimated at 1.5466 million cubic meters. In general, according to these
results, the groundwater balance in the studied aquifer is always a positive value by applying
different scenarios.

Keyword: Mathematical model, Maydavood_Dallan plain, water resources management,
GMS
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