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Quantitative river channel analysis based on
georeferenced historical maps - documenting vertical
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The Little Hungarian Plain is situated at the western margin of the Pannonian Basin
and can be divided into two geomorphologically distinct parts: thér@asin to

the North and the Marcal Basin to the South. In the northwestern area of the Little
Hungarian Plain the Variscan, weakly metamorphic basement is directly overlain by
Miocene and Pannonian marine sediments in the northwestern area of the Little Hun-
garian Plain. In its central and southeastern parts, the crystalline basement is covered
by thick Mezozoic carbonates followed by Neogene sediments. The major structural
feature of this area - the Raba line - marks this subsurface transition.

During late Miocene extension and the following convergent deformation phase the
Little Hungarian Plain preserved its basin characteristics (Fodor et al., 2005; Horvath
& Cloetingh, 1996) in contrast to adjacent areas. This convergent phase, resulting
from the inversion of the Pannonian Basin, is also considered as the neotectonic phase
of the region (Fodor et al., 2005; Bada et al., 1999; Horvath, 1995). The Little- and
the Great Hungarian Plains are divided by the Transdanubian Mountain Range with a
low mean elevation, but a very high relief. The formation of this landscape with alter-
nating plains and mountain ranges is partly due to recent vertical crustal movements
with values up to -2.2 mm/a in the northern part of the Little Hungarian Plain (Jog,
1992; Joo et al., 2006). Thus the thickness of Quaternary deposits in this area exceeds
700 m (Scharek et al., 1994). The vertical movements have a strong influence on the
landscape evolution. For example, the region of the Transdanubian Mountain Range is



subject to uplift and fluvial erosion (Horvath & Cloetingh, 1996), whereas in the north-
ern part of the Little Hungarian Plain (@yBasin) alluvial sedimentation prevails, in

the southern part (Marcal Basin) erosion is dominant. According to Pécsi (1997) the
area between the Parndorf plateau and the city @r@ycomposed of several alluvial

fans of different age without any significant differences in elevation. Towards the East,
the terraces of the Danube can be distinguished by geomorphological and geochrono-
logical methods and indicate a rapid incision of the Danube into the uplifting northern
part of the Transdanubian Mountain Range during a period of climatic change dur-
ing the transition between glacial and interglacial periods (Ruszkiczay-Rudiger et al.,
2005).

Vertical crustal movements have also a strong influence on the evolution of drainage
networks (Ouchi, 1985). Studies of river avulsion of the Tisza River in eastern Hun-
gary showed a tight relationship between river channel geometry and basin subsidence
(Timar, 2003). However, artificial river adjustments have a long tradition in this region
(compare with Laszl6ffy 1938). Therefore, georeferenced historical maps (e.g. Timar
& Molnar, 2003; Timéar 2004; Timar et al., 2006), which show the rivers in a more
natural state than today, have been used for quantitative geomorphological interpre-
tation; they provide numerous new and important results for landscape evolution and
geomorphic analysis.

Drainage basin analysis and calculation of river channel properties (e.g. river sinuos-
ity) were conducted based on the exactly georeferenced historical map sheets of the
second military survey of the Habsburg empire (Timar & Molnéar, 2003). The main
rivers analysed were the Lajta, Répce, Rabca, Ikva and Wulka rivers. Thalweg sinuos-
ity values along the river channel (Timar & Racz, 2002) shows a high variation partly
linked to local fault activity. The variations also document the very young phases of
basin subsidence.
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