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The island of Heligoland is located in the North Sea
at about 54°11'N and 7°53'E (Fig. 1). It extends about
0.9 km2 and was formed by an uplift of Mesozoic red
sandstone (redsand) above a salt dome during the
Tertiary period. The upper island rises about 50 m
above sea level showing a typical cliff coast.
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Tab. 1: Description of communities and
substrate types

Data & Methods

The Reflective  Optics  System Imaging
Spectroradiometer (ROSIS) is an airborne push
broom scanner with 512 spatial and 115 spectral
pixels recording in the wavelength range between
430 nm and 860 nm. Technical details are given in
the Table on the right.

On July 16%™, 2002 and September 5%, 2003, ROSIS

data were acquired during low tide over the test

area in Heligoland.

+ Radiometric correction: laboratory measurements
to convert counts into radiance values

« Atmospheric correction: parametric program
ATCOR-A for airborne data after Richter (1996)
resulting in surface reflectance

« Geometric correction: parametric calculation of the
flight angles roll, pitch, and heading (yaw)

Compared to the existing in situ biotope map
and other field informations, the results by
standard classification methods remained
unsatisfactory. Therefore, a stepwise (here
called: hierarchical) classification scheme
was developed based on ROSIS spectra
from the spectral library after extended
spectral  inspections of all  present
characteristic biotopes or substrates (see
Figure 6 on the right). The most
representative spectrum for each class (Fig.
6) was determined heuristically and used as
endmember for the further classification (Fig.
5).

The result of each step was masked out from
the rest of the scene. The scheme developed
for this is shown on the right (Fig. 5).
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Fig. 5: Hierarchical
classification scheme

Fig. 4: ROSIS scanning system

Fig. 6: Endmember spectra
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Fig. 7: Resulting biotope map generated from the 2002 ROSIS data : Resulting biotope map generated from the 2003 ROSIS data

Discussion and Conclusion

« Hyperspectral airborne data support mapping of major small-scaled intertidal communities and/or status of
the vegetation.

« Remote sensing data provide a synoptic view, a major prerequisite for the generation of time series

« The remote sensing classes do not coincide with those mapped in situ.
This can be explained by the different approach of separability - spectral differentiability versus biological
knowledge of species composition and their abundances.

« Green algal dominated sites generally had to be aggregated in one class although they comprise several
biotopes.

« Some biotopes like Corallina tidal inlets could not be spectrally detected at all.
This is probably explained by their variable species content and water cover.
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— More knowledge of the spectral characteristics of the different visually dominating species within biotopes is
needed.

— Field work with a portable spectrometer will be necessary in the future.

— The validation by in situ campaigns in future has to concentrate on areas with overlapping communities or
edge situation of communities.




