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Land Subsidence Assessment in Berenjestanak Watershed, Mazandaran Province,
Iran, Using Sentinel-1 InSAR time Series

S. A Hejaz! and S. Rouhani Zadeh?*
Received: 2025/08/30  Accepted: 2025/12/10

Land subsidence is one of the most significant geomorphological hazards in watershed areas and is directly
associated with the unsustainable exploitation of groundwater resources. This phenomenon, resulting
from the reduction of aquifer volume and the compaction of sedimentary layers, leads to deformation and
disturbance of the basin’s natural functioning, causing consequences such as surface lowering, damage to
agricultural and civil infrastructure, decreased soil permeability, increased surface runoff, and intensified
flood risk. Therefore, monitoring the rate of land subsidence and analyzing its influencing factors are
essential for effective hazard control and management. This study investigates land subsidence in
Mazandaran Province, with a particular focus on the Baranjestanak watershed, during the period 2014—
2021, using the radar interferometry (InSAR) technique. The Sentinel-1 satellite data were processed within
two distinct time intervals using the SNAP software, and interferograms were generated to measure surface
deformation. In addition to radar data, geological maps, topography, land-use layers, spring location data,
and field observations were utilized to interpret and explain the causes of land subsidence. The results
revealed a maximum subsidence rate of approximately 10 mm per year, exhibiting an east-west and north—
south directional pattern. The highest deformation intensity occurred in the central, western, and southern
sectors of the area. The presence of the Shamshak Formation and coal-bearing strata in the southern part
of the watershed was identified as one of the key factors contributing to the accelerated subsidence rate.
Moreover, the spatial correlation between the subsidence maps and land-use data revealed that the highest
rates of ground subsidence occurred within agricultural areas, primarily due to excessive groundwater
extraction following the rapid expansion of farmlands and paddy fields. Management strategies, including
the regulation of groundwater withdrawal, modification of cropping patterns, and the adoption of advanced
irrigation technologies, are recognized as the most effective approaches for mitigating this phenomenon
within the studied region.

Keywords: Radar interferometry, Berenjestanak watershed, Subsidence, SENTINEL 1
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