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Population growth and increased human activities have led to a reduction in
Accepted: water resources and an intensification of climate change. These changes,
01 February 2025 particularly in arid and semi-arid regions, have resulted in decreased rainfall

and increased temperatures, severely impacting groundwater resources and
ganats. Qanats, as ancient irrigation systems and cultural heritage in South
Khorasan province, play a vital role in providing water, supporting the
economy, and sustaining local communities. However, climate change and
human factors such as poor water resource management have led to a
\(/%/Zrt]:rtsfiesources decline in ganat discharge. The objective of this research is to thoroughly

examine the impact of climate change on ganat discharge in Birjand County
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Climate Change.
Materials and Methods

This research was conducted in the Birjand watershed, covering an area of
3155 square kilometers.
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Daily temperature and precipitation data from the Birjand synoptic station were
collected and analyzed for the period 1961 to 2005. To predict future climate
changes, the SDSM model and climate scenarios were used. Additionally, the
Adaptive Neuro-Fuzzy Inference System (ANFIS) was used to model and predict
ganat discharge. Input data for the ANFIS model included 80% for model
calibration and 20% for model validation. Evapotranspiration was also calculated
using the Thornthwaite method. The performance of the model was evaluated
using statistical indicators such as the coefficient of determination (R2), root mean
square error (RMSE), and Nash-Sutcliffe efficiency (NS).

Results and Discussion

The results of downscaling temperature and precipitation using the SDSM model
indicated that temperatures in the study area will increase and precipitation will
decrease. The evaluation of the ANFIS model showed that it is capable of
accurately predicting ganat discharge. Predictions of future ganat discharge
indicated that climate change will lead to a reduction in ganat discharge.

Conclusion

Climate change has a negative impact on ganat discharge in Birjand County. Given
the importance of ganats in providing water and supporting the region’s economy,
it is necessary to adopt appropriate management strategies to protect and sustain
these resources. It is recommended that water resource policies and planning in the
region take into account the effects of climate change, based on the findings of this
research. The use of accurate prediction models such as ANFIS can help water
resource managers make better decisions regarding water resource management.
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