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logical measures employed in the course of the project
(Habersack et al. 2008). 

Another study on the Hungarian Danube deals with the
application of the 3D SSIIM-model to simulate the flow and
sediment transport processes in a 6 km long river section
with several groynes downstream of Mohács where a se-
quence of an over-widened and a shallow channel section
causes frequent navigational difficulties (Rákóczi et al. 2008). 

Outlook and conclusions

The examples given above may point towards the future
direction of modeling river bed morphology to support an inte-
grated planning process. The models used in these studies 
allowed to capture flow and transport phenomena such as sec-
ondary currents, non-uniform sediment transport, and sorting
and armouring processes. They were applied to study dune
and bar movements, the exchange processes between the
river channel and groyne fields, and the impact of structures on
river morphology, features that may be of paramount impor-
tance when the morphological situation of the bottleneck sec-
tions of the Lower Danube shall be analysed and modeled. 
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strategies are urgently needed. However, conflicts among the
various societal demands and utilizations tighten the poten-
tial for good solutions. An additional challenge is the often
limited understanding of these complex systems, especially
as regards the interaction between different natural and an-
thropogenic driving forces. With respect to a sustainable de-
velopment of the ecosystem, management approaches must
be based on predictive geomorphological, hydrological and
ecological models as well as on the comparison with refer-
ence conditions or guiding images which give an insight into
the complex interactions of the different compartments. 
Especially in urban areas, ecological objectives have to 
integrate the many-fold, often conflicting social and economic
demands and involve local and regional stakeholders in a
participatory process to raise public support for the proposed
strategies (Hargrove et al. 2005).

From a methodological point of view, the integration of
the various ecological and socio-economic aspects of urban
floodplain management often confronts managers and sci-
entists with the problem of the incomparability of quantitative
and qualitative data. Together with contradicting objectives

Introduction

Floodplains are highly endangered ecosystems as shown
for the Danube River Basin, where about 80% of the pristine
floodplain areas are lost (WWF 1999). The remaining areas
show a distinct decline of ecosystem functions and services.
In face of the increasing ecological and socio-economic con-
straints on river floodplain systems, sustainable management
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this may hamper the comparison
and evaluation of different mana-
gement strategies. A sustainable 
management approach for urban
floodplains, hence, needs an evalu-
ation method which has the power
to overcome these problems (Fau-
cheux et al. 1998).

Here we present the outcomes of
an interdisciplinary approach for
identifying potential solutions for the
sustainable management of an
urban floodplain in the frame of the
project “Optima Lobau”. Because of
the multi-objective nature of flood-
plain management, we used an 
integrated model framework and a Decision Support System
(DSS) based on a multi-criteria decision aid (MCDA) method.
This approach is mainly based on the comprehension of the
physical and biological processes and on the identification of
drivers and factors for degradation. 

Case study: urban floodplain Lobau

The Lobau is situated along the left bank of the Danube
River at the eastern border of the city of Vienna (Figure 1).
During the major regulation of the Danube in the 19th cen-
tury, this former dynamic floodplain was disconnected from
the main channel by the construction of a flood protection
dam (Hein et al. 2006). Today, the Lobau represents a
groundwater-fed and back-flooded lake system where sedi-
mentation and terrestrialisation processes prevail. River en-
gineering has not only led to a reduction of most of the basic
ecosystem functions, but also to a drastic shift in the struc-
ture and composition of habitat types and vegetation cover.
The reduced hydrological dynamics favors the establishment
of rare but atypical species of dry meadows. Nevertheless,
due to a still existing complex mosaic of aquatic, semi-
aquatic and terrestrial habitats, the Lobau features an 

extraordinary high biodiversity. The floodplain has been 
designated as UNESCO Men and Biosphere Reserve, 
Ramsar site and Natura2000 area and constitutes a part of
the Alluvial Zone National Park. 

Because of its proximity to Vienna, societal demands, in-
cluding flood protection, drinking water supply (5 groundwa-
ter wells) and recreation (more than 600,000 visitors per
year) play a considerable role in floodplain management.
Land- and water-use like forestry, agriculture and sports fish-
ery are currently regulated by the National Park Authority, but
still need to be considered and harmonised in future man-
agement schemes.

Scientific approach and results

The MCDA approach in this project is based on the 
creation of scenarios and changed hydrological exchange
conditions which describe possible future conditions of the
floodplain as hydrological responses to different hydraulic
measures (Weigelhofer et al. 2006). Main scenarios were 
differentiated into sub-scenarios as to the effects of the max-
imum development of one dominating ecological and socio-
economic demand (Figure 2). In a participative, transdis-
ciplinary process, the following driving forces were identified
for the Lobau: fishery, eco-farming, recreation, drinking water
supply, and the maximum potential for ecosystem de-
velopment (rehabilitation of functional processes and 
conservation of habitats). Restrictions due to laws and legal
regulations as well as the ecological potential of the land-
scape for various utilizations determined the framework 
of the different sub-scenarios. For the assessment of 
the sub-scenarios, various ecological and socio-economic 
indicators were developed by linking hydrological, ecological
and socio-economic models. 

To assess the effects of the potential changes, 75 indi-
cators were selected from the following fields: aquatic
ecosystem quality, terrestrial ecosystem quality, drinking
water use, potential for recreation, potential for sport 
fishing and potential for organic farming. The details for 

Figure 1. Project area Lobau at the eastern border of Vienna, Austria (after Hein
et al. 2008)

Figure 2. Work flow scheme, showing the interdisciplinary co-operation in the Lobau Project. 
Ss 1–3 = Sub-scenarios 1–3 (modified after Weigelhofer et al. 2006)
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the set up of the models and the data used can be found 
in Hein et al. (2006) and in the final report. The results for
each indicator and each scenario were integrated in the
MCDA using the PROMETHEE outranking technique. The
basic matrix for the MCDA was a 31 scenarios x 75 indi -
cators table. The calculation of the MCDA was performed
for the unweighted indicator matrix as well as for several
weighted matrices based on preferences from the different
stakeholder groups. 

Summarizing the results of the MCDA, the comparison of
the different rankings clearly showed that the status-quo is
not the preferred status for most of the involved stakehold-
ers. The hydro-ecological and social modelling yielded meas-
ures involving a partial reconnection of the area that have the
power to improve ecosystem conditions and equilibrate dif-
ferent ecological and socio-economic demands by keeping
gains and losses in a balance. By contrast, a full reintegra-
tion of the area into the riverine flow regime will lead to a de-
crease of all human orientated utilizations, like e.g. recreation
or the drinking water supply, while the impacts on endan-
gered species in secondary developed lentic habitats remain
unclear. Thus, a partial and controlled re-connection of the
floodplain with the river constitutes the “best compromise
solution”, which also lies within the preferences of all involved
stakeholders. 

Future aspects and strategies for urban floodplain
management 

The developed approach linked research tasks with
management strategies in a more explicit way and provi-
ded a scientific sound basis for further planning steps in 
the management of the Lobau area. So far, the potential 
directions for future strategies have been identified and 
the trade-offs between social and ecological demands, like
e.g. requirements of increased ecosystem quality vs. the 
security of the drinking water supply, are presented. 

The Lobau project covers the analysis of the status quo,
including information gaps for further research (e.g. the need
of a more advanced sedimentation model), a detailed de-
scription of drivers and demands in the area, and a historic
analysis of potential reference conditions (compare to 
Hohensinner et al. 2005). The presented research, thus, 
constitutes the basis for a proposed planning process and
provides a scientific sound background for the next steps in
design and implementation of measures (Figure 3). The
MCDA turned out to be an useful tool to assess operational
guiding images, reveal trade-offs among different indicator
fields which may constrain the latitude of solutions, and offer
compromise solutions with a high potential for an integrated
sustainable development of this urban floodplain ecosystem.
Based on these results, potential measures for floodplain
restoration are developed in a cooperative process of stake-
holders and scientists.

Figure 3. Scheme showing the role of the research project Optima Lobau 

in a planning process (modified after Muhar et al. 2003)
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