
Background

Satellite and remote sensing monitoring
can be an efficient and practical aid on
monitoring the deformation caused
during construction, deployment, and
process of geo-energies. Sentinel-1 itself
can provide wide range of dataset,
accesible for everyone for most places
on earth. There are multiple available
satellites today with different bands,
fulfilling everyone’s needs.
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Geoenergy often imply injecting (and/or extracting) fluids into
(from) the subsurface, which involves coupled thermo-hydro-
mechanical-chemical (THMC) processes. 

Having multiple and large amount of data will profit the PSI
technique result the most. A proposed method is by integrating
multiple sensors in one processing chain. For this study, an
experimental site is chosen with dataset from Sentinel-1 and
TerraSAR-X.  The chosen experimental site is Antapaccay Mine,
Yauri District, Espinar Province, South Peru. This is large scale
open-pit copper mine.
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Persistent Scatterrer Interferometry
Persistent Scatterer Interferometry. PSI Technique remains a
powerful remote sensing method in terms of ground
deformation monitoring, which makes it useful for monitoring
geoenergy projectt  where deformation can be detected.
However, PSI technique can still encounter issues related to
the area of observation such as moisture, and vegetation, as
well as missing dataset.

The first step is to convert TerraSAR-X images into Sentinel-1 geometry.
This resampling technique utilize DTM, Orbit, and original complex image as
the reference. 

The first integration involves removing the topographic component, up to
this point, similarities are present on both dataset. 

Experimental Workflow 

Due to the diverse properties of the dataset an approach to generate the
deformation maps is proposed. These approach is separated into 4 stages

After the 3 steps, Least Square Inversion method is applied on these

interferogram stacks to achieve deformation maps

Currently the result hasn’t
shown any strong indicator if
the proposed method works
as intended. There are
several causes such as phase
unwrapping errors and issues
during the resampling stage,
especially when it comes to
high resolution sensors like
TerraSAR-X. A further
examination of each
individual processing should
be conductedd. 

Result

Conclusion and Further Research
The eligibility of the multi sensor cannot be say for sure at the current stage, a
further study especially on the behaviour of each sensor is necessary especially
with the future plan of including NISAR to the workflow, how each individual
sensors react to different surface and external factors. A study of comparison
between NISAR, Sentinel-1, and TerraSAR-X should be conducted for better
understanding.
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