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Indian Subcontinent

Infroduction

e Forests in the Indian subcontinent are vital ecosystems, supporting biodiversity
and essential ecological services.

e Synthetic Aperture Radar (SAR) data, especially backscatter, is effective for
monitoring changes due to its cloud-penetrating and vegetation-sensitive
properties.

e Traditional backscatter analysis struggles to detect subtle forest changes in
complex terrain and mixed vegetation types.

e This study investigates advanced backscatter modeling techniques to better
detect and characterize forest disturbances.

e Technigues used include:

e Temporal filtering

e Polarization decomposition

e Machine learning-based classification
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Objectives

1. To develop and apply an advanced backscatter modeling framework using
multi-temporal Sentinel-1 SAR data for detecting and mapping forest
disturbances across diverse ecological zones of the Indian subcontinent,
incorporating the Coherence Stability Index (CSIl) to assess structural
forest changes over time.

2.To evaluate forest degradation intensity through the integration of the
Radar Forest Degradation Index (RFDI) with polarization-based
pbackscatter metrics, aiming to improve the sensitivity and reliability of
disturbance detection in heterogeneous forest landscapes.



\lethodology

e Source: Use Sentinel-1 SAR multi-temporal data (VV and VH polarizations) over
the Western Ghats.
e Preprocessing: Apply radiometric calibration, terrain correction, and speckle
filtering.
e Time-Series Stack: Create time-series backscatter stacks to capture forest
dynamics.
e |ndex Computation:
Compute Coherence Stability Index (CSl) for temporal coherence changes.
Derive Radar Forest Degradation Index (RFDI) from VH and VV backscatter.
Additional Features: Extract SAR metrics like backscatter ratio and texture features.
e Classification:

Use a supervised machine learning model (Random Forest) to classify disturbed vs.

undisturbed forests.

Train and validate using ground truth data and high-resolution Sentinel-2 imagery.
e Evaluation:

Assess model accuracy with standard metrics.

Validate spatially with known disturbance events.

Sentinel 1 GRD data acquired

Orbit file applied

Calibration

Multi-look

Speckle Filtering

Terrain correction
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Canopy Structure Index (CSI)

* Optical remote sensing-derived metric integrated in radar.
* High CSI: Dense, undisturbed forests.
* Low CSI: Sparse, degraded canopies.

(VH+VV)

C51 = (VH=VV)
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Radar Forest Degradation Index (RFDI)

* Derived from Synthetic Aperture Radar (SAR) data.
* High RFDI: Significant degradation.

 Low RFDI: Stable forest structures.
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Resulrs

CSl and RFDI Trends (2017-2023)
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Results

Forest loss by Fire
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High risk zones




