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Nowadays remotely sensed data is a common source for forestry applications. Passive remote 

sensing techniques generally are only being able to investigate the first tree layer. The 

information of the forest conditions under the canopy cover is not detectable sufficiently with 

those technologies yet. To examine forest structural complexity active remote sensing 

techniques can be used. These active remote sensing techniques via airborne LiDAR (Light 

Detection And Ranging) have the capability to penetrate canopy cover. This LiDAR data 

contains high density sampling with detailed description of the forest structure in three 

dimensions. However, the suitability of LiDAR data for the detection of more than one forest 

layer type is not investigated very well.  

This thesis uses airborne LiDAR data for the detection of one layered forest stands dominated 

by Scots pine (Pinus sylvestris L.) as pure stand and multiple forest stands consisting of Scots 

pine as first tree layer and European beech (Fagus sylvatica L.) or Sessile oak (Quercus 

petraea L.) as second tree layer. Therefore LiDAR data were extracted and analyzed within 

several investigation plots.The data were examined for the number of laser points in relation 

to the height. The amounts of laser points were calculated for each 5th percentile. Statistical 

analyses, that included Binary Logistic Regression analyses, were used to obtain models that 

are able to discover the forest layer type with the help of the calculated values on percentile 

level of the LiDAR data.The validation of the results was done with data of the 

"Datenspeicher Wald 2 (DSW 2 - Forest inventory data set)" and reference points recorded in 

the field using error matrixes.  

This thesis demonstrated the usability of airborne LiDAR for the detection of two layered 

forests in the south east of Eberswalde, Brandenburg. The results of this thesis indicate that 

the percentiles from LiDAR data are useful input variables to create an algorithm for forest 

layer identification.  
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