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Abstract  

Background and Aim: Due to the sharp decline of the underground water in the country's plains 

due to their indiscriminate extraction for agricultural purposes, managers are looking for solutions 

to manage and restore underground water tables. One of the solutions to compensate for the drop 

in the underground water level, which is one of the most effective factors in destroying the 

recharge capacity and reducing the quality loss in the groundwater area, is to prepare ban plans 

with the least uncertainty based on the regional sensitivity to pollution, along with the scenarios of 

reducing the withdrawal from agricultural wells. In this study, in order to extract rainfall-drought 

relationships in a selected area called Bushkan aquifer, the sum of hydrological relationships as 

well as numerical models were used up to the use of vulnerability index and zoning. 

Method: Extraction of the volume and type of flow distribution in the aquifer, which is the center 

of the effect of hydrological drought, was done by the method of regional analysis and the 

extraction of droughts with a historical and at the same time probable return period from 

examining the hydrograph extracted from the MODFLOW model. The output of the hydrological 

studies which were prepared according to the physiographic elements were used as the inputs of 

the groundwater flow distribution model in the mentioned area. In order to prepare a structure for 

determining sensitive areas in drought, the processing of Sentinel-2 satellite images was used to 

prepare the NDWI index as a standardized index of water structure changes as well as land cover, 

and a refined land structure layer based on classification using machine learning and EO methods. 

The earth structure layer under Geology was chosen as the criteria for classifying areas in 

determining the priority of drought (from the point of view of underground water supply). 

Results: The evaluation of the correctness of the mentioned method was to prepare a correlation 

table of changes in the NDWI index with the classes of the Geology layer. This correlation was not 

observed in the elevation change classification layer; however, the examination of the trend and 

frequency (wave) of the time series of water changes determined a specific relationship with the 

drop in the underground water level. From the specific results of this research, it can be pointed 

out that in order to determine the drought areas, or its opposite concept, i.e. the areas spreading 

drought to the underground water, the basic criterion should be the geological diversity in the 

analysis at the same time as the agricultural development of the region. By using the images of 

Sentinel satellites, it is possible to discover the classified intervals to receive the most changes of 

the NDWI index, according to the descriptions in this research. These spatial intervals better 

determine the decision-making limits for the implementation of flow diversion structures, and even 

the limits of cultivation in order to restore the climate against droughts resulting from agriculture. 

The initial and final values after the model calibration showed a similar form of hydraulic 

parameters. The RMS or RMSE relative error value was equal to 2.86, which indicates high 

simulation accuracy. 

Conclusion: MODFLOW mathematical model was simulated in 126 monthly periods and validated 

in 25% of the final time period. The total margin of error was reduced to 18.3. This amount can be 

further reduced by developing the conceptual model and providing more basic data. The plain is 

mostly fed from the middle and northern areas of the aquifer. According to the study of the 

underground water level map, the water in this area flows from the north and northeast towards the 

center of the plain and then south and southwest; considering the expansion of agricultural areas, the 

direction of the flow is the cause of the spread of pollution. The results of the aquifer level for this 

period show that the water level in most parts of the plain is always going down and the rate of its 

rise in wet periods is always less than the rate of its fall in dry periods. Also, the results show that 

assuming that the amount of draining and feeding of the plain is the same as in previous years, most 

of the observation wells will face an intensification of the water level drop. 
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