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1. Introduction
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Some important facts (and one question that needs to be answered):

 Forests play a key role in the promotion of ecosystem services and social benefits. Costanza

et al. (1997) estimated the annual value of forest ecosystem services at $4.7 trillion/year,

representing approximately 15% of the World GNP (gross national product).

 Forest area in Mediterranean countries has been increasing since 1990. Unfortunately, an

increasing forest area tell us nothing about forest degradation and potential capacity to adapt

to climate change. It is needed to take a closer look.

In this sense, effective monitoring of forest structure turns out to be a key role for adapting to 

climate change. 

But, how to deal with it?
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2/3 of the program costs within the context of the US Forest Service

Forest Inventory were for field work on the reference plots (Gulding,

2000).
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2. Materials and Methods

Sierra de Maria-Los Vélez Natural Park
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Study Site 1
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Study Site 1

../../Programa AID FOREST/parcela 13A1P/13A1P.las


Province of León:

1. Toral de los Vados

2. Villasabariego

3. Villamañan
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2. Materials and Methods
Study Site 2
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2. Materials and Methods
Study Site 2

../../Programa AID FOREST/Villamañan/villamañan_final_decimated_2cm_vegetation.las


9

Field Data and Processing MethodsUALtree

UALtree
External 

Processing

Normalization,
ground points 

removal, height 

cutoff threshold

Estimate of 
DBH and tree 

position

Initial tree 
segmentation 
(Cut-pursuit 3D 

graph)

Refinement of low 
branches. Density 
points heat maps 
and Hough transform

Refinement (removal of 
non-true trees). Vertical tree 

continuity M-estimator 
SAmple Consensus (MSAC) 

(cylindrical shapes)

Tree height 
estimation

2. Materials and Methods
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Tree detection accuracy

Tree detection assessment in 

terms of F1-score:

• AID-FOREST 

• UALtree

• 3D FOREST 

3. Results
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Accuracy of tree height estimation3. Results
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Tree detection accuracy3. Results
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Accuracy of DBH estimation3. Results
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Accuracy of DBH estimation3. Results
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Processing time3. Results
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 UALtree proved to perform similarly to AID-FOREST in terms of F1-score (tree 

detection). Both algorithms yielded much better accuracy rates than 3D 

FOREST.

 AID-FOREST and UALtree provided similar figures regarding tree height and 

DBH estimation. Both better than 3D FOREST. 

Wilcoxon non-parametric test evidenced that UALtree was able to estimate 

the observed DBH distribution slightly better than AID-FOREST.

 UALtree worked faster.

4. Conclusions



Thank you very much for your kind attention

N


