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Results

Introduction
Relative sea level rise (RSLR) along the Texas Gulf Coast is highly dependent on
local rates of land subsidence. Land subsidence occurs due to
groundwater/hydrocarbon withdrawal, tectonic activities, soil compaction,
the influence of growth faults, other natural processes, etc. Accurate
estimates of the magnitude of local land subsidence are very important for
long term coastal planning including for coastal structures, flooding and
sustainability of ecosystems such as salt marshes and tidal flats. South Padre
Island in Texas is home to critical habitat and tourism infrastructure important
to the local economy. We selected this area to map the spatial variability of
coastal land subsidence. Satellite interferometric synthetic aperture radar
(InSAR), a geodetic technique for monitoring the earth’s surface change over
large areas with centimeter-to-millimeter accuracy, is adopted in this study.
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Data and Methods
Data
SAR images: Sentinel -1 data
GPS data
Methods
• Small baseline subset (SBAS) InSAR approach utilizes interferograms from
small temporal and spatial baseline subsets, thus reducing the spatial
decorrelation (Berardino et al. 2002).
• InSAR Scientific Computing Environment (ISCE), a framework designed for
processing SAR data, is used to obtain the interferograms.
• Using Miami InSAR time-series software in Python (MintPy) to obtain the
historical land subsidence along the line-of-sight direction.
• Phase screen estimation using ERA-Interim reanalysis based on PyAPS is
included to remove the components from the atmospheric delay (Jolivet et
al. 2011).
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InSAR results are validated with
cGPS data. Results show an
agreement in trend and values.
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Fig. 4 comparison of Sentinel-1 datasets derived land subsidence with corresponding results from GPS.
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Fig. 2 LOS subsidence rate maps derived from Sentinel-1 datasets (2017-2021) around South
Padre island, Texas.

• 50 C-band Sentinel-1 SAR images (March 9, 2017 - July 10, 2021).
• Two areas located in the vicinity of the Brownsville Ship Channel show
larger rates of land subsidence up to 1.48 cm/year in line-of-sight (LOS)
direction.
• Some areas of the South Padre island display land uplift, which indicates
the spatial variability of land subsidence over the study area.
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• The spatial variability of the South Padre island area is discussed in the
context of two other areas analyzed near Rockport and Eagle Point further
North along the Texas coast.

Fig. 3 LOS subsidence rate maps derived from Sentinel-1 datasets, Right: around Eagle Point,
Texas (2014-2020). Left: around Rockport, Texas (2016-2021).

Discussion, Preliminary Conclusions and Next Step

Fig. 1 workflow of SBAS InSAR method
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Discussion
• High subsidence areas were measured in all three study areas such as a tailing pond and a beach near Rockport, some wetland areas near South Padre island,
and areas near Eagle Point. All these coastal areas will be important to further study including their increasing flooding risk.
Preliminary Conclusions
• InSAR works effectively to measure land subsidence over coastal areas, with results showing a good match with cGPS measurements.
• InSAR mapping of areas around South padre island, Eagle Point and Rockport all show a high spatial variability of land subsidence.
• When planning for coastal projects with substantial impacts and investments it is recommend to seek high resolution subsidence information.
Next Step
• Obtaining vertical land subsidence from LOS InSAR results, because present evaluation of InSAR-derived subsidence ignores the horizontal contribution.
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