
Mapping Tree Height from Sentinel-2 for Operational
Forest Monitoring

25m

More than 11.5k Sentinel 2
Level 1 images (~7TB) were
downloaded and
processed using FORCE to
build a harmonised,
coregistered Level 2A data-
cube for Bavaria. The Level
2 images are fixed on a
spatial grid and stacked
temporally for analysis-
ready use.
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Data Processing

Model: UNet 

1. S-2 spectral temporal metrics derived
from the data-cube are used as input
(eg, Intra-annual seasonal median
composites, Dense Time series
interpolated with RBF kernel, etc.)

2. GEDI RH95 footprints are rasterised
and spatially aligned to S-2 tiles to be
used as reference for training.

3. UNet is trained to predict 10m
resolution CHM to test multiple
temporal configurations and assess
the value of phenological signals in
CHMs.

Methodology

GEDI L2A is a LiDAR sensor
onboard ISS providing vertical
canopy structure information
with a 25m footprint. Relative
height metrics are used
(RH95 used here) to
represent canopy height.
After filtering for high-quality
full-beam returns from the
6M shots, ~300k shots were
found for Bavaria.

Forests cover one-third of Bavarian land cover, yet no scalable EO-based monitoring 
methods exist for near real-time monitoring of forest structure. Traditional methods rely 

on costly and time-consuming airborne LiDAR surveys to get Canopy Height Maps (CHMs)

Can dense multi-temporal Sentinel 2 data (Data Cube) fused with spaceborne 
LiDAR (GEDI) data be used to generate high-resolution canopy height maps for 

operational monitoring of Bavarian forests?
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Derived CHMs are cross-
validated with 0.5m resolution 
ALS CHMs from two test sites.
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Motivation

Enter the CHM-ber of Secrets: 


