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Assessment of shape changes subsidence and risk map by remote sensing and GIS in hyper-arid lands, Iran
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Subsidence is a global phenomenon characterized by gradual or sudden sinking of the Earth's surface with minimal horizontal movement. In Iran, subsidence primarily occurs due to climatic and hydrogeological drought, exacerbated by overexpolitation groundwater, particularly for agricultural purposes. This study focused on a geomorphological facies known as “Playa” in hyper-arid regions of eastern Iran. The withdrawal of groundwater from agricultural wells led to a significant drop in the water table, resulting in various forms and densities of subsidence. The study specifically examined 20 km2 area of playa, identified through satellite images and field surveys as having the highest concentration of subsidence. In addition to overexpolitation groundwater, factors such as meteorological droughts and wind erosion have prompted the implementation of extensive tree planting projects using resistant species called "Haloxylon" to control fine dust. Satellite image monitoring from 1985 to 2024 revealed the gradual ground deformation, allowing for the examination of subsidence shape and density. The study identified key factors contributing to subsidence, including land use, geology, lithology, vegetation, and aquifer structure, which were then mapped using ArcGIS. The research findings indicated that linear subsidence accumulation occurred 1 to 3 kilometers from agricultural wells, transitioning from linear to polygonal shapes over the last decade. The largest accumulation of sinkholes was found with depths of 1 to 2 meters located within 0.5 meters of Haloxylons. Additionally, the frequency of linear and polygonal subsidence correlated with lithology structures containing over 70% clay and salt layers. The subsidence sensitivity map recommended through management of agricultural wells, alternative water sources such as wastewater treatment, monitoring of hydrohalophyte and saline clay aquifer harvesting, and discontinuation of Haloxylon planting projects. The control strategies derived from this research can be extended to manage subsidence risk in similar arid regions globally, considering the widespread occurrence of subsidence in such areas.
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