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Introduction

To enhance the detection of ground deformation in low-coherence areas using Quasi-

Persistent Scatterer InSAR (QPS-InSAR), and to assess its effectiveness compared to 

traditional Persistent Scatterer Interferometry (PSI).
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145 Sentinel-1A SAR images acquired between June 2019 and April 2024

The spatial and temporal baseline distribution and interferogram pairs used

All images were coregistered to a 

reference image from July 13, 2021

Each image is linked to other images 

throughout the time series having multi-

references
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The main region of the mine did not display points on the 

deformation velocity map due to steep displacement 

gradients and the low coherence of PS targets, although 

deformations were evident in the surrounding areas. 

Now, there are a lot of points in the mining area, 

where the majority of salt wells are located. 

These results demonstrate the 

reliability and accuracy of the QPS-

InSAR method, validating its 

application in areas where the 

traditional PS technique may not be 

effective.
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Conclusions

Amplitude Analysis

Comparison between the PSI and QSP-InSAR

Quasi-PS InSAR (Quasi-Persistent Scatterer)

In amplitude change matrix, the 

intensity of the radar return for 

each pixel is continuously 

monitored over time, providing a 

consistent representation and 

achieved a detailed spatial 

understanding of these variations. 

Two points near Mine 18

Quasi-PS InSAR 

PSI

The objective of the multiple connections is 

to utilize all coherent interferograms, rather 

than relying solely on those generated from 

a single reference image. 

Coherence weighting is also employed in 

parameter estimation, identifying 

interferograms with coherent targets, 

enabling the processing of lower coherence 

points and increases the number of 

monitored targets.

Location: Maceió, Northeast Brazil 

Geological formations: 35 halite wells located in densely populated neighborhoods

Reported impacts: building cracks, ground fissures, and surface depressions

o Cumulative displacements from June 2019 to April 2024 were quantified.

o QPS-InSAR proved more effective than PSI in:

• Increasing the number of monitored targets

• Capturing deformation in low-coherence areas

• Providing a clearer chronology of instability events

o This makes QPS-InSAR a valuable tool for monitoring complex subsidence scenarios.
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