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Abstract

Land subsidence, as one of the major environmental hazards, poses a 
serious threat to the stability of critical infrastructures, particularly airports. 
The high sensitivity of runways to millimeter-scale ground deformations 
underscores the necessity of accurate and continuous monitoring of this 
phenomenon. In this study, the spatiotemporal pattern of land subsidence 
within the Imam Khomeini International Airport area in Tehran was 
investigated using time-series analysis of interferometric synthetic aperture 
radar (InSAR) data based on the Small Baseline Subset (SBAS) algorithm. To 
this end, a set of 47 radar images acquired between 2020 and 2025 was 

sight were extracted. The results indicate that land subsidence in the study 
area exhibits a heterogeneous and localized behavior, with the highest 
subsidence rates observed in the eastern part of the region and in the vicinity 
of airport infrastructures, while the western sectors show relative stability. A 
focused analysis of the runways reveals the occurrence of asymmetric 
subsidence with rates of up to approximately 5 cm per year, resulting in 
significant cumulative subsidence over the five-year period. Furthermore, the 
analysis of aircraft movement routes confirms localized instability and 
irregular vertical deformation patterns, particularly along the main runway. 
Overall, the findings demonstrate the high capability of the SBAS-InSAR 
approach for continuous monitoring of ground deformation,emphasizing the 
necessity of applying this method in risk management and preventive 
maintenance of sensitive airport infrastructures.
Keywords: Land subsidence; Airport; Infrastructure; Radar interferometry; 
Environmental hazards 
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