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Detecting Reforestation from Space

Pixel-level early detection of restoration activity applied to Saarland's storm ,and beetle damaged
forests

The problem
With thousands of reforestation sites

Forests are cleared by natural and human induced disturbances _ _
: S B resulting from this ,and spread across

the globe ,can we tell where
reforestation is happening or where
tree planting related disturbance has
occurred using satellite data
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How it works
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A small planting area on the ground Every 10-metre satellite pixel over it Each pixel scored for restoration activity
a few hectares opened inside a closed forest — and rarely alone Sentinel-2, Dynamic World and AlphaEarth: before, during, after the contiguous high-score block is model output
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Reference sites Multi-source data Three-year window Feature selection Model training Detection
Verified planting sites Sentinel-2, Dynamic World Before, during and after 424 candidate measurements Random forest, tested on Each pixel gets a score
and matched control areas and AlphaEarth embeddings the candidate planting year reduced to 127 regions held back from training for restoration activity

Saarland application: a reforestation site near Krippbach, 2018—2024

What this means for Saarland Angela John

A replanted area can be picked out from orbit about a year after planting, instead of waiting for a
canopy to form. Sites across the state could be screened continuously and at no field cost, the

same way anywhere in the world

It shows where restoration activity has taken place and points ground inspection at the right parcels. It is not
proof that the young trees survived.
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and a median of 0.781 across eight regions withheld from training; a national scale accurate and efficient global mapping from sparse label data. arXiv:2507.22291.
audit found 74 % of marked areas correct. Drusch, M. et al. (2012). Sentinel-2: ESA's optical high-resolution mission for GMES
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Aerial imagery: Google Earth Pro, historical imagery, Saarland (2018-2024).
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