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Spatiotemporal Analysis of Subsidence in Miangaran Wetland Using Radar
Interferometry (InSAR) Techniques and Assessment of Ecological-
Geomorphological Impacts

Abstract
Farshad Soltani® Miangaran Wetland, as one of the valuable wetland ecosystems
Heeva Elmizadeh*2 in western Iran, has been facing land subsidence in recent years.

This study examines land subsidence patterns in the Miangaran
Wetland using the SBAS-InSAR technique and assesses its
ecological and geomorphological impacts. Sentinel-1 satellite
data (2017-2024) and field surveys were employed to assess
subsidence rates and contributing factors. The annual

1. Department of Marine Geology,
Khorramshahr University of Marine
Sciences and Technology, Iran.

2. Associate Professor, Department of

Marine Geology, Khorramshahr subsidence rate ranges from 3 to 18 mm, averaging 1243 mm,
University of Marine Sciences and mainly in the central plains of the wetland. Statistical analyses
Technology, Iran. revealed significant correlations between subsidence and

environmental parameters, including proximity to faults
(R?=0.376), slope, and lithology. Areas within 2,000 m of major
faults, with Quaternary sediments and gypsum sandstone, are
most vulnerable to subsidence, with rates reaching up to
17.02+0.90 mm/year. Low-slope terrains (<2%) and elevations
under 1000 m were more susceptible to subsidence, and

"Corresponding author: vegetation cover had little impact on this issue. The ecological
consequences include disrupted hydrological regimes,
Elmizadeh@kmsu.ac.ir biodiversity loss, and reduced water storage capacity. This

research shows how both human activities, like groundwater
over-extraction, and natural factors, such as faulting and rock
type, contribute to subsidence. Integrating InSAR with GIS-

Received date: May/02/2025 based spatial analysis provides a robust framework for
monitoring and mitigating subsidence risks in wetland
Reception date: June/20/2025 ecosystems. Key recommendations: The study highlights the

need for ongoing monitoring using InSAR and piezometric
data, reducing groundwater extraction in high-risk areas, and
examining the impact of faults on groundwater flow. This study
illustrates the use of remote sensing in wetland management
and presents a model for arid and semi-arid regions worldwide.
Research should explore subsidence impacts on carbon
sequestration and evaluate alternative water sources for wetland
restoration.

Keywords: Subsidence, Miangaran Wetland, InSAR,
Spatiotemporal analysis, Ecological impacts.
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