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Motivations & Goals

Study area & Object of research

Motivations
Tree species identification is an important issue in forest management. Despite the fact that airborne
hyperspectral data is promising tool to map species distribution, it is still not common to use remote sensing
techniques to classify temperate forest. The reason is their complexity.

Study area
The area of research is Milicz forest district,
located in Lower Silesia, south-westrm Poland.
The area limits extend to 181,94 km?, while forest
covers 44%. The dominant forest site types are
fresh mixed coniferous forest and fresh mixed
broadleaves forest.

In this study we try to develop an objective tree species classification method for woodland in the temperate
zone which allows to use species information in the assessment of woody biomass and carbon storage in
forests as well.

Goals
The aim of the study was to classify tree species of forests belonging to a temperate forest ecosystems,
located in the Milicz forest district, Lower Silesia in Poland. There were group of 7 dominant tree species
selected.

O

In the first attempts, the most heterogeneous line
of datasets was classify.

Object of research
The research focused on the classification of 7
dominant forest tree species for Milicz forest
district: Scotch pine (Pinus sylvestric), European
larch (Larix decidua), Norway spruce (Picea
abies), European beech (Fagus sylvatica), English
oak (Quercus robur), Silver birch (Betula
pendula), Alder (Alnus sp.)

Two airborne imaging spectroscopy dataset were acquired with the HySpex VNIR-1800 and HySpex SWIR-384
sensors. The spectral resolution of the first sensor is 3.26 nm and spatial resolution 2.5 m. For the second one
spectral resolution is 5.45 nm and 5 m pixel size. Total spectral range of obtained data is between 400 and
2500 nm (451 bands). Data were acquired in August 2015.
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Processing chain adopted in this study.

Forest Digital Map was used to
select the most heterogenous
line of dataset as a basic scene

Results

As the Norway spruce and
European larch rarely occur
within the stands, combine
classes was used and class of
coniferous species was created.
Additionally sieve and clump
processes were aplied to
improve classification image.

Conclusion & Futher steps

Conclusion
For tree species and species group classification airborne hyperspectral data and selected processing algorithm were effective. The highest overall classification accuracies (83%) were provided for the four forest decidous
species (birch, beech, oak, alder) and one class of coniferous species with post-classification processes sieve and clump. It provided higher user’s and producer’s accuracies for almost all decidous classes analyzed and
high for coniferous species. Low accuracies of larch and spruce are caused by rare occurrence within the stands in Milicz forest district. Obtaining higher overal accuracy and Kappa coeficient is limited by spatial resolution

of the data and mixing of species (e. g. oak and beech, birch and pine).

Futher steps

 Automation of all lines classification process separately
Mosaicking image classification
* Integration of classification results with ALS data and adding species information to estimate of woody biomass and carbon storage in forests
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Classification into 7 class: OA=70%, Kappa=0.64
Classification into 5 class: OA=83%, Kappa=0.77
Coniferous species with the highest accuracy: Scotch pine (67.3 UA, 73.2 PA)
Broadleaves species with the highest accuracy: Silver birch (89.2 UA, 72.0 PA), European beech (90.0 UA, 74.4 PA)
Species with the lower accuracy: Alder, Norwey spruce, European Larch (low participation in the stand)

Project REMBIOFOR , Remote sensing based assessment of woody biomass and carbon storage in forests”, supported by The National Centre for
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