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1 Introduction







Figure 1: Example of ALS point cloud in forest area.

Figure 2: Example of hyperspectral image over forest area.



Figure 3: Flowchart explaining the connection between papers and objectives united in the current thesis.

2 Background

2.1 Airborne laser scanning (ALS) data





2.2 Airborne hyperspectral data





Figure 4: Example of spectral signatures of different tree species.

2.3 ITC approach and delineation algorithm



 Equation 1

 Equation 2

 Equation 3

 Equation 4



2.4 Semi ITC approach

2.5 ABA approach



2.6 Fusion of ALS and hyperspectral data



2.7 Forest characteristics investigated in this thesis

3 Material

3.1 Study areas



3.1.1 Pellizzano

Picea abies Larix decidua

Abies alba Sorbus aucuparia

Corylus avellana Betula pendula Acer

pseudoplatanus

3.1.2 Våler

Picea abies

Pinus sylvestris

Betula pubescens



Figure 5: Map of the Pellizzano study area. The pink dots are indicating the field plots.

Figure 6: Map of the Våler study area. The pink dots are indicating the field plots.



3.2 Field data

3.2.1 Pellizzano

3.2.2 Våler



3.3 ALS and hyperspectral data

3.3.1 Pellizzano

3.3.2 Våler



4 Methods

Table 1: Summary of exploratory data analysis, machine learning algorithms for modeling, test statistics, and accuracy
measures applied in Papers I, II, III, and IV.

Paper I Paper II Paper III Paper IV

Exploratory data
analysis

Machine learning
algorithms

Test statistics

Accuracy
assessment



k



5 Major findings

5.1 Quantification of influence of forest structure and ALS point cloud density on

established ITC delineation algorithm (Paper I)

5.2 Improvement of site index maps using ITC approach together with fused ALS

and hyperspectral data (Paper II)



5.3 Evaluation of the performance of three remotely sensed based forest inventory

approaches to assess how different spatial details influenced the predictions of

species specific volume using fused ALS and hyperspectral data (Paper III)

k



5.4 Investigate the benefits of ALS and hyperspectral data, separately and fused, to

predict forest structural measures (Paper IV)

6 Discussion

6.1 Fusion of ALS and hyperspectral data (Papers II, III, IV)







Table 2: Fusion levels of predicted forest characteristics with ALS and hyperspectral data in Papers II, III, and IV.

Paper II Paper III Paper IV

Product level

Variables level

6.2 Exploring different spatial scales in the prediction of forest characteristics

(Papers I, II, III)







Table 3: Forest characteristics predicted in Papers I, II, and III with different spatial scales.

Spatial scale Paper I Paper II Paper III

Tree

Tree group /

Grid cell

7 Conclusion and further perspectives
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