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Groundwater resources in arid and semi-arid regions are under increasing
Accepted: pressure due to unsustainable exploitation, exacerbated by climate change

02 March 2025 and population growth. This study evaluates the implementation challenges

of groundwater balancing strategies in the Boshruyeh Plain, South
Khorasan, Iran, a region facing severe water scarcity. The research focuses
on analyzing the effectiveness of the groundwater balancing plan
implemented by the Ministry of Energy, examining the perceptions of
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. various stakeholders, and identifying the factors influencing the success of
Aquifer, these strategies.
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Multi-criteria analysis. The study area, Boshruyeh Plain, covers 7900 km2 and is characterized by
an arid climate with an average annual rainfall of 119.1 mm. The primary
aquifer, spanning 620 km2, has been designated a prohibited area due to
over-exploitation. Data collection involved:
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+ Groundwater Level Data: Piezometric well data from 2011 to 2023 were used to
analyze groundwater level changes before and after the implementation of the
balancing plan.

» Groundwater Extraction Data: Data from 10 agricultural wells subject to
extraction adjustment were collected for the same period. Metering and discharge
data for the water year 2023-2024 were also examined.

+ Questionnaire Surveys: Questionnaires were designed for farmers, experts from
relevant departments, and university professors to assess their perspectives on the
water crisis and the effectiveness of the balancing plan. The questionnaires
covered demographic information, perceptions of the water crisis, evaluation of
the balancing plan, and suggestions for improvement. The Likert scale was used
for many of the questions. The Cronbach's alpha test was used to determine the
questionnaire’s reliability.

« Data Analysis: Groundwater level changes were analyzed using hydrographs and
isometric maps. The extracted data were used to evaluate the impact of metering.
Survey data were analyzed using descriptive statistics, ANOVA, and SPSS
software.

Results

Analysis of piezometric data indicated a reduction in the rate of groundwater level
decline after the implementation of the balancing plan. Isometric maps showed a
decrease in the area with deep groundwater levels. Metering data revealed
compliance with authorized extraction rates. Survey results highlighted a
significant difference in the perception of the water crisis among the three groups.
University professors demonstrated a deeper understanding of the crisis compared
to experts and farmers. Farmers identified outdated farming practices as the
primary factor contributing to the crisis, while experts and professors emphasized
inefficient agriculture and mismanagement, respectively. The balancing plan was
rated as highly effective by experts and professors, but less so by farmers. Smart
metering and telemetry were identified as the most effective strategies for water
management.

Conclusion

The implementation of groundwater balancing strategies in arid regions faces
numerous challenges, including variations in stakeholder perceptions, the need for
technological solutions, and the socio-economic impacts on local communities.
Effective groundwater management requires a holistic approach that integrates
technological  solutions, stakeholder engagement, and socio-economic
considerations. Future research should focus on developing integrated water
resource management strategies that address the specific needs of arid regions and
promote sustainable groundwater utilization.
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Fig 1. a) The Location of Boshruyeh City in South Khorasan Province, b) The Aquifer Area of Boshruyeh
Plain, c) the Climatic Condition of Boshruyeh Plain.
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Table 1. Geographical and Hydrogeological Characteristics of Boshruyeh Plain Aquifer.
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Fig 2. Groundwater Level Hydrograph in the Boshruyeh Plain Aquifer in the Water Year 2011-2023
(Before and After the Implementation of the Balancing Plan).
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Table 2. Characteristics of Ten Agricultural Wells in Boshruyeh Plain.
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The Importance of the Water Crisis and Its Solutions.
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Subsidies
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The Necessity of Implementing the Aquifer Balancing Plan.
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Table 4. Sample Size of Each Group.
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Table 5. Assessing the Importance of Water Crisis from the Point of View of Farmers, Employees, and
University Professors.
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Table 6. Evaluation of Factors Affecting the Increase of Water Crisis from the Point of View of Farmers.
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Table 7. Evaluation of Factors Affecting the Increase of Water Crisis from the Point of View of Employees
and Professors.
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Table 8. Scoring Solutions to Solve the Water Crisis from the Point of View of Employees and
Professors.
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Table 9. The Effectiveness of the Balancing Plan from the Point of View of Farmers, Employees, and
Professors.
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Table 10. Evaluating the Effectiveness of the Balancing Plan from the Point of View of Employees and

Professors.
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