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Outlook
	a Austria-wide demonstrator in progress.

	a In addition to the wood biomass from forest disturbances and 
wood processing residues, the sustainably utilizable wood bio-
mass based on regrowth is calculated.

	a Spatial statistics can support the planning of wood biomass 
processing plants and bioenergy power plants.

Introduction
	a Wood biomass is the most important bioenergy source in the 
EU and Austria.

	L Increased bioenergy production produces a conflict with the 
conservation of forests as vital carbon storage ecosystems.

	LThe utilization of damaged forest biomass and wood 
residues will become increasingly important in the future 
(EU legislation addressing LULUCF, climate policy, and the 
bioenergy sector as well as the EU Forest Strategy for 2030).

	a Multi-temporal Airborne LiDAR (ALS) data freely available in 
Austria.

	a Sentinel-2 images provide regular updates on the condition of 
the forest and recognize disturbance events.

	a ALS + Sentinel-2 delivers significantly higher accuracy 
compared to existing satellite-based products.

	a Wood harvest and processing residues are modelled empirically.

Methods and Results
The presented approach combines airborne LiDAR (ALS) data with 
the high temporal resolution of satellite Earth Observation (EO) data. 
This multi-source solution integrates satellite EO data, ALS data, 
forest inventory data, and forest growth models to provide accurate 
AGB estimates with a significantly improved accuracy over existing 
satellite-based products. Forest disturbances are detected in a 
Kalman-filtered Sentinel-2 data cube and are assigned to a distur-
bance agent using a LightGBM classifier. Training data for classify-
ing the disturbance agent comes from various damage databases 
on the one hand and from manual mapping of remote sensing data 
on the other. Empirical data on tree species specific harvesting and 
processing wastes (e.g. in sawmills and during pulping) is used to 
model and map potential primary and secondary wood processing 
residues that could be used locally for bioenergy production. A web-
based framework combines these results with infrastructure data, 
such as the locations of sawmills and bioenergy plants, to provide 
actionable insights. This supports decision-making processes that 
enable sustainable resource management and strategic planning 
for the energy transition.
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