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Abstract

The present study was conducted with the objective of examining the impacts
and interrelations between land use/land cover (LULC) changes and
groundwater level fluctuations in the Qorveh—Dehgolan Pplain, Kurdestan
Province, over a 26-year period, covering two time intervals: 1997-2001 and
2019-2023. Using Landsat-5 and Landsat-8 satellite imagery and employing
the Random Forest Machine Learning Algorithm, land use in the region was
classified into four categories: rainfed agriculture, irrigated agriculture, built-
up areas, and barren lands. These analyses quantitatively revealed changes in
the type and extent of land use. Subsequently, based on observational well data
and through ArcMap software, groundwater level zoning maps were prepared
and visualized using the Inverse Distance Weighting (IDW) interpolation
method. These maps enabled the comparison and analysis of groundwater level
change trends. The findings of the study indicate that, during the second
investigation period, rainfed agricultural lands in the region decreased by
13.36%, while irrigated agricultural lands increased by 11.07%.
Simultaneously, groundwater levels exhibited a sharp declining trend during
this interval, with drawdowns of up to 99 meters reported in the central,
western, and southwestern parts of the plain. This decline was temporally and
spatially consistent with the conversion of rainfed agricultural lands into
irrigated farmlands. The results demonstrate that unstable changes in land use
patterns, combined with excessive groundwater exploitation, have led to the
emergence of a vicious cycle- one that not only jeopardizes the balance of
regional water resources but also poses a fundamental threat to long-term
environmental sustainability. In conclusion, the study emphasizes that
unsustainable groundwater use and inappropriate land use transitions drive
aquifer depletion and land degradation in the region. Therefore, to mitigate
water and environmental crises and ensure regional sustainability some
strategies are recommended.
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