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Introduction:

The hydromorphology of rivers including its sedi-
ments is a relevant component of ecological river
health and a fundamental issue to providing ecosys-
tem services (ESS). The different services and func-
tions are in close relationship to each other and pro-
vide direct and indirect (through the functioning of
ecosystem processes that produce the direct services)
ESS. Sediments serve f. ex. as construction material
and fertilizer and play an essential role for soil and
water quality. The hydromorphologic condition rep-
resents largely the abiotic habitat characteristics and
has a relevant contribution to the biodiversity.
Furthermore, the extensive human use of rivers has
further demands to hydromorphological and sediment
issues and may come into conflict with the natural
system. Navigation, fishing, abstraction, etc. are
examples of these ESS and can negatively impact
other services. For example, the modified morpho-
logical system leads to a reduces regulatory capacity
for natural hazards. Erosive, deepened rivers not only
pose a threat to the ecosystem and the infrastructure,
they are also often no longer visible which affects the
cultural and esthetic ESS. [1] [2]

Thus, changes to the sediment status (defined in
terms of quality, quantity, location and transport) and
the hydromorphologic condition can in- or decrease
the benefits the ecosystems provide to the society and
need to be managed and evaluated. This is due to the
intensive use, especially for federal waterways.

Methods: In this paper different methods are applied
to a case study of the Lower Rhine to evaluate and
quantify changes of the hydromorphologic condition
and the sediment status. In particular, the quantifica-
tion of changes and dynamics is a good basis for
evaluating ESS.

The Valmorph method (= eVALuation of MOR-
PHology) was developed by the German Federal
Institute of Hydrology (BfG) as quantitative method
for the compilation, calculation and assessment of
hydromorphological conditions and changes in and
along navigable surface waters, their riparian zones
and floodplains. It concerns an indicator-based pro-
cess. [3]

In the context of investigations on the Lower Rhine
(Europe’s most used waterway), the Valmorph meth-

od was used and coupled with results of a sediment
budget analysis of the River Rhine (from the source
to the mouth). [4] One focus of the research was to
gain knowledge about the quantitative change of the
bed level over time. Comparative conditions for an
evaluation have to be derived predominantly from
type-specific historical quantitative data analyses.
Based on the results, the impact of morphological
changes on ESS was analyzed.

Results and Discussion: The investigations enable a
process-oriented quantification, evaluation and doc-
umentation of hydromorphological and sedimento-
logical aspects. This allows an assessment of the
change of ESS over time. In addition, the integration,
combination and optimization of quantitative hydro-
morphological and sediment issues in the manage-
ment planning contributes to improve the success of
measures. The maintenance of federal waterways (f
ex. dredging) can be optimized to further ensure the
delivery of ESS. Furthermore, the study contributes
to validating the results of the individual methods
(Valmorph and sediment budget analysis). The ap-
proach presented here is used for further investiga-
tions in various study areas.
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