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Project objectives

➢ Scientific objectives
• Systematic monitoring of forested areas
• Change detection for deforestation mapping
• Early warning system for deforestation activities

➢ Challenges
• Provide time-tagged maps
• Mapping at regular intervals
• Product availability over the year 

➢ Sentinel-1 SAR constellation 
• Weather independent Synthetic Aperture Radar (SAR) acquisitions
• Global Coverage
• Systematic acquisition with short revisit time



Project objectives

➢ Target
• Sentinel-1 interferometric capabilities 
• Combined use of InSAR coherence and backscatter
• Propose an algorithm for the processing and the classification

• Spatial baseline
• Temporal baseline

Exploit interferometric time series: temporal 
decorrelation

Correlation factors

• Signal to noise ratio

• Quantization errors

• SAR ambiguities

• Azimuth and range 
bandwidth shifts 

• Volume scattering

• Temporal 
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Work plan and current status



Work plan and current status
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Partially
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• Random Forest
classifier
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Work plan and current status

Φ-Net: improved coherence estimation
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Sentinel-1 interferometric processing 

• framework for land cover classification from
Sentinel-1 interferometric wide-swath time-
series

• multi-temporal backscatter, coherence and 
texture-derived features

• Observation interval: 1 month

• Revisit time: 6 days 

• Application to forest and deforestation
mapping over Brazil.
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Monthly forest mapping

• Test site: Rondonia State (Brazil)

• Observation interval: 1 month

• Revisit time: 6 days

• Resolution: 50x50 m2

• Classes:
• ART: artificial surfaces

• FOR: forested areas

• NFR: non-forested areas

• INV: invalid pixels
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Monthly forest mapping

• Machine learning algorithm: 
Random Forest classification

• Reference: Finer Resolution 
Observation and Monitoring of 
Global Land Cover (FROM-GLC, 
2017) 



Monthly forest mapping
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• S-1 forest maps can be generated 
monthly

• Identification of deforestation 
phenomena on a monthly scale

• S-2 is used as reference: only 
cloud-free acquisitions are 
considered 

• Achieved accuracies levels are 
over 90%



Monthly deforestation mapping
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• Test site: Boca do Acre (Brazil)

• Observation interval: May to July 
2019.

• Reference: Sentinel-2 and 
PRODES

• 3 main on-going deforestation 
activities have been identified

• We used “Polygons” to indicate 
deforestation activity clusters
(DEF). 



Monthly deforestation mapping
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Forest and deforestation maps



Φ-Net: improved coherence estimation

Coherence maps at 10x10 m2 resolution

Φ-Net Boxcar



Φ-Net: improved coherence estimation

Code available here
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Plan for the next 6 months



Hot spot areas



Conclusions

• Sentinel-1 interferometric time series allow for the accurate 
mapping of forested areas and for the identification of 
deforestation activity.

• Importance of the coherence parameter and the 6 days revisit 
time.

• The proposed framework is based on a monthly observation 
scenario allowing to promptly follow deforestation activities.

• Future development foresee the use of Deep Learning algorithms 
in order to improve spatial and temporal resolution of 
deforestation products.

• Enable Near-Real-Time deforestation activity mapping.
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