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Background

• Light Detection and Ranging (LiDAR) provides high 
resolution 3D point cloud dataset 

• This type of dataset is useful for extracting high 
resolution information about terrain, buildings, 
vegetation structure



Background

• Availability of freely accessable 
ALS datasets is growing –
country-wide ALS

• Important task to process, 
handle these country-wide ALS 
datasets



Software solutions

• Not long ago the community lacked 
open-source software solutions for 
process and handle 3D point clouds



• Now, the software landscape has been 
rapidly changed
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Introduction to 
LiDR – what this 
software do?



Introduction to LiDR – what this software don’t do?

• It is not the fastest software compared to LASTools however it is 
fully open-source

• Main application area is in forestry – no building modelling
• Predominantly only for processing airborne laser scanning data –

processing terrestrial laser scanning data probably should be 
carried out in other software

(Roussel et al., 2020)



Application example I. : classifying wetlands

https://github.com/eEcoLiDAR/PhDPa
per1_Classifying_wetland_habitats



Classifying wetlands



16

Result: multiple raster layers

Bakx, T.R.M., Koma, Z., Seijmonsbergen, A.C., Kissling, W.D., 2019. Use and categorization of light detection and ranging vegetation metrics in avian 
diversity and species distribution research. Divers. Distrib. 25, 1045–1059. https://doi.org/10.1111/ddi.12915

Classifying wetlands – calculation of LiDAR metrics
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Vegetation heightVegetation cover Vegetation complexity

Cover
(e.g. canopy cover, 
penetration ratios)

Height
(e.g. mean, maximum)

Horizontal heterogeneity
(e.g. canopy height 

heterogeneity)

Vertical variability
(e.g. Shannon evenness, 
Foliage Height Diversity)

Result: multiple raster layers

Bakx, T.R.M., Koma, Z., Seijmonsbergen, A.C., Kissling, W.D., 2019. Use and categorization of light detection and ranging vegetation metrics in avian 
diversity and species distribution research. Divers. Distrib. 25, 1045–1059. https://doi.org/10.1111/ddi.12915

Classifying wetlands – calculation of LiDAR metrics



Classifying wetlands 
– calculation of 
LiDAR metrics



Classifying wetlands 
– calculation of 
LiDAR metrics



Classifying wetlands – LiDAR metrics selection



Classifying wetlands – Results

Random Forest

Test sample input

Tree 1 Tree 2 Tree 3 Tree 4

Prediction 1 Prediction 2 Prediction 3 Prediction 4

Final class



Classifying wetlands – Results



Application example II. : habitat preference 
of butterflies

https://github.com/eEcoLiDAR/lidarButterfly



Application example II. : habitat preference 
of butterflies



Application example II. : extract the point 
cloud across the country



Application example II. : habitat preference 
of butterflies Class Type Feature Relevance Selection

Vegetation density 

per height layer [-]:

Vegetation 

elements: 

•   <0.2 m Low herbs/grasses All

•   >0.2 and <1 m Tall herbs H

•   >1 and <5 m Shrubs All

•   >5 and <20 m Trees L, M

•   >20 m High canopy All

90th height 

percentile [m]
Highest vegetation B, H

Vegetation height 

roughness [m]:

Structural 

diversity:

•   Total vegetation Total (mainly high)

Low 

vegetation
•   Low vegetation Low (<1 m)

Terrain Mean slope [degree] Hillyness All

Area of low 

vegetation [-]
Open area extent B

Number of patches 

of low vegetation [-]
Fragmentation H, L

Edges of low 

vegetation [-]
Edges extent B, L, M

Vertical 

vegetation 

structure

Low 

vegetation

High 

vegetation

Horizontal 

hetero-

geneity

Horizontal 

(landscape) 

structure, 

per 100 m 

radius

Open 

landscape  

elements

Airborne
Laser 
Scanning

Point cloud

LiDAR metrics



Application example II. : habitat preference 
of butterflies



Conclusion

• The software landscape of handling and processing LiDAR 
datasets has been changed – more and more open-source 
software tools are available

• This overall makes LiDAR data more accessible for different 
applications

• The standardized processing, handling country-.wide ALS 
datasets still remain a challenge



Conclusion

Thank you for the attention!

• The software landscape of handling and processing LiDAR 
datasets is rapidly changing – more and more open-source 
software tools are available

• This overall makes LiDAR data more accessible for different 
applications

• The standardized processing, handling country-.wide ALS 
datasets still remain a challenge


