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Forest fires are intensifying due to climate 
change—even in previously low-risk regions.
Surface fuels (litter) are a key driver of fire 
ignition and spread.

How does forest structure influence surface fuel load?
Can TLS-derived structural metrics reliably predict surface fuel weights?

Forest structure matters! 
It strongly influences surface fuel load and composition. 

But environmental context is 
also important. 

Simple forestry metrics are 
effective predictors
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We sampled 75 forest plots (30×30 m) in Germany, Czechia, and Spain.
Each plot was scanned using a Riegl VZ-400i TLS to generate 3D point clouds at 1 cm 
resolution.
Four litter samples per plot were collected, dried, sorted by fuel class, and weighted.
.
From the point clouds, we derived structural metrics: 
• Point height and intensity metrics (lidR package in R [1])
• Vegetation density, cover and volume metrics
• Forestry metrics (based on tree positions and DBH from 3DFin in CloudCompare [2])

for all trees and split by broadleaf and needle

To take the coarser environment into account we added openly available data in soil and 
climate [3,4]. 

We then used random forest models to predict fuel weights from these inputs [5].
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We investigate how 3D forest structure, 
captured with Terrestrial Laser Scanning 
(TLS), can be used to model and map surface 
fuel loads.

Have a look at the position of the points: Many points are above the dashed line (R^2 > 0.3). 6 out of 8 surface fuel weights can 
reliably be modeled using forest structure metrics as predictors. 

Have a look at the color of the points: Red points (models 
that include only the most simple predictors calculated from 
tree positions and DBHs) are often among the best models.

Have a look at the shape of the points: Triangles show 
models that also include climate and soil data. Including 
those improved some models, especially for needles and the 
complete weight. 
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