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Goal

o Classify 18 tree species classes across a
large forest area at 10m resolution

o Automatically extract training samples from

publicly available forest inventory data
e Evaluation of different sets of features

Methods

e Label extraction: Apply species-specific
purity thresholds to inventory polygons;
merge co-occurring species

e Spatial thinning of points to reduce bias

e SVM Classifier trained on different
combinations of features:

e Environmental features to learn the

potential ecological niche of each class

e Earth Observation features to learn the

spectral, structural and phenological
attributes of each class

Results

Experiment comparison:

e 52

MT significantly better compared to UT

e Best performance: All features combined -
/7.98% OA
e Environmental features-only: 65.81% OA

Experiment Environmental Earth Observation OA (%)
Clim + Topo S2 MT S2 UT CHM Pheno
M1 v 65,81
M2 v 47,23
M3 v 7217
M4 v v 71,81
M5 v v 70,8
M6 v v v v 77,98

Discussion

e Weak labelled data and limited validation
data for smaller classes makes detailed
validation on pixel-level challenging

e Next steps:

Two-step modeling approach - first
model models potential ecological niche
of classes using environmental features;
second model trained with EO data for
classification guided by first model
Replace SVM with a Foundation model

Combining weak labelled

data, earth observation and

bioclimatic features to

classify tree species of
Trentino’s forests

Picea abies

Fagus sylvatica

Tree Species Classes

Ostrya carpinifolia and Fraxinus ornus communities .

Pinus sylvestris
Larix decidua
Pinus nigra
Abies alba
Pinus mugo

Quercus-Carpinus communities

Quercus ilex

Pinus cembra

Corylus avellana

Robinia pseudoacacia

Alnus incana

Alnus viridis

Acerus-Fraxinus-Tilia communities
New growth formations

Hygrophilous formations
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Datasets

Forest Management
Data
(polygons: percentile
of tree species)

Sentinel-2 Time
Series
(MT + UT)
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Class-wise results of M6

Class PA UA F1
Picea abies 88.78 85.86 87.30
Fagus sylvatica 80.11 91.90 85.60
Orno-ostrieto 80.39 85.76 82.98
Pinus sylvestris 80.29 87.28 83.64
Larix decidua 81.35 7418 77.60
Pinus nigra 86.73 74.91 80.39
Abies alba 69.78 69.55 69.67
Pinus mugo 61.82 63.09 62.45
Ostrya carpinifolia and Fraxinus ornus communities 3411 28.84 31.25
Quercus ilex 8.20 31.66 13.03
Pinus cembra 36.33 93.65 52.36
Corylus avellana 69.47 34.90 46.46
Robinia pseudoacacia 93.75 83.33 88.24
Alnus incana 29.39 23.23 25.95
Alnus viridis 7411 62.59 67.86
Acerus-Fraxinus-Tilia communities 412 2.53 3.14
New growth formations 12.24 710 8.99
Hygrophilous formations 0.00 0.00 0.00
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