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Utilizing radar interferometric technique (INSAR) to examine ground subsidence in the vicinity
of significant infrastructure in Jovein Plain
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Abstract

Land subsidence poses a significant geological hazard, leading to extensive damage to infrastructure
and buildings. The excessive extraction of groundwater and subsequent decline in water levels stands
as the primary cause of this phenomenon. The Jovein Plain, situated in the western region of Razavi
Khorasan, is notably affected by this issue due to the presence of 1140 wells and the substantial
depletion of underground water resources. Consequently, the plain has become a critical area within
the Khorasan Razavi province. This has resulted in land subsidence and the emergence of tensile
cracks associated with the escarpment in the plain. To investigate this subsidence, the INSAR
technique, which utilizes radar interferometry, has been employed. This method, leveraging wide
coverage, high accuracy, and the high resolution of satellite imagery, stands as one of the most
suitable approaches for identifying and monitoring land subsidence phenomena.By utilizing Sentinel-
1 satellite images up to 2022 and leveraging GMTSAR software, researchers conducted an
investigation into the displacement of the earth's surface within the region. Subsequently, subsidence
maps were generated using ArcGIS software. The findings of this study revealed that the annual rate
of subsidence in the area is on the rise, reaching up to 18 cm per year in certain parts of the region.
Furthermore, it was observed that the majority of high-risk subsidence areas in the Jovein Plain are
situated in the central and western sectors of the plain.

Key words: subsidence, Jovein Plain, Water level drop, Radar interferometry (InSAR), Satellite
images.



