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(Integrated hydraulic modelling of water supply and urban drainage

networks for assessment of decentralized options)

Sitzenfrei, R.; Rauch, W.
Source: Water Science and Technology, v 70, n 11, p 1817-1824, 2014;
ISSN: 02731223;
DOI: 10.2166/wst.2014.326;
Publisher: IWA Publishing
Abstract: The impact of climate change, water scarcity, land use change, population
growth and also population shrinking can only be predicted with uncertainties.
Especially for assets with a long planning horizon this is a critical part for planning
and design. One solution is to make centralized organized water infrastructure with a
long-planning horizon resilient and adaptive. For existing centralized infrastructure
such a transition would be to increasingly implement decentralized measures. But
such a transition can cause severe impacts on existing centralized infrastructure. Low
flow conditions in urban drainage systems can cause sediment deposition, and for
water supply systems water age problems may occur. This work focuses on city-scale
analysis for assessing the impact of such measures. For that a coupled model for
integrated city-scale analysis is applied and further developed. In addition, a
geographic information system (GIS)-based approach for sensitivity analysis is
enhanced and also implemented in that model. The developed approach is applied to
assess the water infrastructure of an alpine case study. With the obtained results it is
demonstrated how the planning process is enhanced by indicating where and where
not to implement decentralized measures in an existing water infrastructure.
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{Investigating transitions of centralized water infrastructure to

decentralized solutions - An integrated approach)

Sitzenfrei, R. ; Rauch, W.
Source: Procedia Engineering, v 70, p 1549-1557, 2014, 12th International
Conference on Computing and Control for the Water Industry, CCWI 2013;
ISSN: 18777058;
DOI: 10.1016/j.proeng.2014.02.171;
Conference: 12th International Conference on Computing and Control for the Water
Industry, CCWI 2013, September 2, 2013 - September 4, 2013;
Publisher: Elsevier Ltd
Abstract: The lifespan and therefore planning horizon of central organized water
infrastructure can be up to 100years. The impact of climate change, water scarcity,
land use change, population growth but also population shrinking can only be
predicted for such a time horizon with uncertainties. One solution is to make
centralized organized water infrastructure more flexible (i.e. implement decentralized
measures). But these can cause severe impacts on existing centralized infrastructure.
Low flow conditions in urban drainage systems can cause sediment deposition and
for water supply systems water age problems may occur. This work focuses on city
scale analysis for assessing the impact of such measures (i.e. transitions from
centralized to decentralized solutions).
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{Dynamics in urban development, population growth and their

influences on urban water infrastructure)

Mikovits, C ; Rauch, W ; Kleidorfer, M.
Source: Procedia Engineering, v 70, p 1147-1156, 2014, 12th International
Conference on Computing and Control for the Water Industry, CCWI 2013;
ISSN: 18777058;
DOI: 10.1016/j.proeng.2014.02.127;
Conference: 12th International Conference on Computing and Control for the Water
Industry, CCWI 2013, September 2, 2013 - September 4, 2013;
Publisher: Elsevier Ltd
Abstract: For a comprehensive adaptation of urban water infrastructure to constantly
changing and evolving systems a detailed simulation of the dynamics in city
development is crucial. Several scenarios are developed within model boundaries to
take a consequences of growth into account. For simulating the parceling of available
areas and placement of buildings and population a programming toolbox
(http://dynamind-toolbox.org) developed at the University of Innsbruck is used.
Within this toolbox it is easy to set up a dynamic, cyclic process of automated city
growth. Further the software enables for a later generation and adaptation of urban
drainage systems and performance analysis. First results show that population data
alone are not sufficient to describe the effects of city development on urban water
infrastructure. For a comparison of the simulated urban development scenarios
SWMM simulations are performed to show differences in runoff and flooding
according to the developed areas. Results show that an increase of effective
impervious area results in a twice as high increase in total flooding volume if no
adaptation or extension of the sewer system takes place. The only slight increase in
flooding junctions confirms the necessity for a thorough planning and adaptation of
the drainage system.
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{Cascade vulnerability for risk analysis of water infrastructure)

Sitzenfrei, R.; Mair, M. ; Moéderl, M. ; Rauch, W.
Source: Water Science and Technology, v 64, n 9, p 1885-1891, 2011;
ISSN: 02731223;
DOI: 10.2166/wst.2011.813;
Publisher: IWA Publishing;
Abstract: One of the major tasks in urban water management is failure-free
operation for at least most of the time. Accordingly, the reliability of the network
systems in urban water management has a crucial role. The failure of a component in
these systems impacts potable water distribution and urban drainage. Therefore,
water distribution and urban drainage systems are categorized as critical
infrastructure. Vulnerability is the degree to which a system is likely to experience
harm induced by perturbation or stress. However, for risk assessment, we usually
assume that events and failures are singular and independent, i.e. several
simultaneous events and cascading events are unconsidered. Although failures can
be causally linked, a simultaneous consideration in risk analysis is hardly considered.
To close this gap, this work introduces the term cascade vulnerability for water
infrastructure. Cascade vulnerability accounts for cascading and simultaneous events.
Following this definition, cascade risk maps are a merger of hazard and cascade
vulnerability maps. In this work cascade vulnerability maps for water distribution
systems and urban drainage systems based on the 'Achilles-Approach' are introduced
and discussed. It is shown, that neglecting cascading effects results in significant
underestimation of risk scenarios.
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{Integrated design and analysis of drainage systems, including sewers,

treatment plant and receiving waters)

Harremoes, P. ; Rauch, W.
Source: Journal of Hydraulic Research/De Recherches Hydrauliques, v 34, n 6, p
815-826, 1996;
ISSN: 00221686;
Publisher: Int Assoc for Hydraulic Research;
Abstract: Integrated design of urban drainage systems aims on the abatement of
water pollution in the receiving water. This paper outlines the basic approaches in
order to formulate and assess appropriate water quality criteria. The analysis of a
hypothetical system is performed by means of a deterministic model of the total
system. It is shown that the discharges of both the sewer system and the treatment
plant into the receiving water have to be taken into account for the assessment of
water pollution.
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