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Introduction

Optical satellite imagery is often ineffective during Sweden’s winters and persistent cloudy conditions, creating gaps in forest monitoring efforts
by Skogsstyrelsen (Swedish Forest Agency). To address this, we introduce a neural network algorithm leveraging Sentinel-1 C-band
radar, which operates independently of weather conditions. Sentinel-1’s synthetic aperture radar (SAR) offers 10-meter resolution and dual polarization
(VV/VH), enabling the detection of structural changes caused by clear cuts.

The neural network analyzes multitemporal radar images, identifying clear cuts through intensity variations even under snow or wet conditions.
Validation against Skogsstyrelsen’s data demonstrates reliable, year-round detection, effectively overcoming the limitations of optical imagery.

Experimental Settings

Region of Interest: Värmland (Sweden)

Total Area Covered: 50 km x 50 km

Processing Area: 640 m x 640 m

Method

Why Sentinel-1 Radar?

• Frequent Revisit and High Resolution: 12-day revisit time, 10-meter spatial resolution,
and a wide 250 km swath.

• Mission Longevity: A long-running mission ensures data reliability and continuity.
• Advanced Polarization Capabilities: Dual-polarization (VV and VH) enables detailed

multi-feature analysis.

Challenges:

• Complex Interpretation: Radar imagery requires advanced techniques for analysis compared
to optical imagery.

• C-band Limitations: Scattering is influenced more by branches and undergrowth rather than
the tree trunk.

• Ground Condition Sensitivity: Radar signals are modulated by environmental factors such
as snow and moisture, which can affect consistency.

Results Highlights

• Detects new clear cuts between two spec-
ified dates using radar data from those time
points.

• Introduces a novel multi-scale feature
pyramid network architecture optimized
for multichannel radar data.

• Achieves an 80% detection rate for clear cuts
larger than 5 hectares.

• Enables reliable detection of clear cuts
during winter conditions (see the timeline
plot on the left).

• Provides actionable insights to support
sustainable forestry and policy compli-
ance.

Conclusions and Future Work

• Successfully tested in the Värmland region of Sweden, characterized by predominantly pine
forests.

• Efforts are underway to expand the approach across all of Sweden, ensuring adaptability to
diverse weather conditions.
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