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Surface classification of high mountain environments
Potentials and limitations of multitemporal intensity rasters derived
from ALS-Data
P. Fritzmann, R. Sailer, M. Vetter, H. Stötter
Nowadays, the use of laserscan devices, especially airborne laser scanning (ALS), has evolved into the standard technique
for acquiring topographic information. Beside the geometric attributes, the back scattered signal energy, often refered to as
intensity, is contained in the resulting dataset. In this study the focus is on analysing the intensity values of a multitemporal data
set for surface classification in high mountain environments. Before working with intensity values, atmospheric and topographic
influences have to be minimised. Hence, a intensity correction and a normalization was applied. The study area is located at
Hintereisferner (HEF) in the upper Ötztal/Tirol.

Normalization of intensity data

Surface classification
a)

Due to different scanning systems and variations in atmospheric conditions, the range of intensity values is variable
for a certain object from flight to flight.
So a normalisation had to be developed to make the intensities
comparable, which is the basic requirement for a multitemporal
surface classification. This normalisation process was carried
out for ten different datasets between 2001and 2008.
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Fig. 2: Cross-section through different glacier surfaces of
HEF flight 07.08.2008; a) profile of intensity values b) intensity
c) orthophoto; red line: profile
Fig.1: Results of normalisation at glacier snout; a): reference
data HEF flight 09.09.2008, b): original HEF flight 11.10.2001,
c): normalisation by function of HEF flight 11.10.2001 (grided
data)

Results
Intensity raster yield large potentials for surface classifications
and object detection.
But as the value ranges of each class are overlapping, other
classification criterias have to be found (e.g. curvature of
terrain model) to improve the classification.
The surface classification is used for change detection studies
of the different surface types and can supply useful information
for further analysis such as mass balance and climate change
studies.
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Fig. 3: Surface classification for HEF flight 07.08.2009
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