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Bangkok Metropolitan Region 
is a low-lying deltaic megacity affected by 
long-term land subsidence related to groundwater 
extraction and rapid urbanisation. Subsidence 
increases flood susceptibility, 
infrastructure damage, and 
vulnerability to sea-level rise. 
Sentinel-1 time-series InSAR 
enables millimetre-scale 
monitoring of ground 
deformation, supporting 
subsidence assessment, 
urban planning, and disaster 
risk reduction.
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Population, household,
and building data are
obtained from the
Department of Provincial
   Administration and the
      Department of Public
        Works and Town &
          Country Planning (2024).

Workflow of InSAR 
and time-series
processing using 
LiCSAR and LiCSBAS. 
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Incorporating Ascending and
Descending Data

Vertical Displacement Analysis
and InSAR-decomposed
subsidence

Integration of Independence
Data Constraints   

High-Resolution Data
Processing

Future WorkFuture Work

We generated interferometric products
using the UK Centre for Observation
and Modelling of Earthquakes,
Volcanoes and Tectonics (COMET) using 
the LiCSAR  automated processing
system, and displacement time-series
analysis was performed with LiCSBAS. 
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1,569 km2

A geological cross-section of the aquifer system 
in the Bangkok area. Modified from (JICA) (1995).

Methodology WorkflowMethodology WorkflowMethodology Workflow
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Results: LOS Velocity (mm/year) from Sentinel-1 TS InSAR (2014–2025)Results: LOS Velocity (mm/year) from Sentinel-1 TS InSAR (2014–2025)

The Sentinel-1 LOS velocity maps show that central Bangkok is generally quite stable, with localised subsidence in some urban
districts. Stronger subsidence is observed mainly in Samut Sakhon (Maximum LOS subsidence rates reach approximately
20 mm/year), Samut Songkham, Samut Prakan, Nakhon Pathom, and parts of Chachoengsao. This spatial variability highlights
the need for continued InSAR monitoring to support subsidence assessment, flood-risk management, and urban planning.

Quality-control and
thresholding metrics
Average coherence,
temporal coverage, phase
consistency, loop-closure
errors, and residual
statistics were evaluated
to identify unreliable
pixels. Threshold-based
masking was applied to
exclude low-quality
observations and improve
the reliability of the final
LOS velocity field.
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