
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 21, 2017

An Integrated Modelling Framework to Assess Flood Risk under Urban Development
and Changing Climate

Löwe, Roland; Urich, Christian; Sto Domingo, Nina; Mark, Ole; Arnbjerg-Nielsen, Karsten

Publication date:
2015

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Löwe, R., Urich, C., Sto Domingo, N., Mark, O., & Arnbjerg-Nielsen, K. (2015). An Integrated Modelling
Framework to Assess Flood Risk under Urban Development and Changing Climate. Abstract from European
Climate Change Adaptation Conference 2015, Copenhagen, Denmark.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43253575?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/an-integrated-modelling-framework-to-assess-flood-risk-under-urban-development-and-changing-climate(7d97de32-c0bc-4706-8246-7b22d788a5cf).html


From: sls@discongress.com
To: Roland Löwe
Subject: ECCA 2015 abstract submission
Date: 31. januar 2015 18:18:05

Dear Mr./Mrs. Roland Löwe,
You have submitted the following abstract:

Abstract title Accounting for Urban Development and Flood Risk in an
Integrated Modelling Framework

Author Ph.D. Löwe Mr, Roland, Technical University of Denmark
(DTU), Kgs. Lyngby, Denmark

Co-author(s) Urich, CU , Monash University, Melbourne, Australia
(Presenting author)

 Domingo, Niña Donna Farpale Sto , DHI, Horsholm,
Denmark

 Mark, Ole , DHI, Horsholm, Denmark
 Arnbjerg-Nielsen, Karsten , Technical University of

Denmark (DTU), Kgs. Lyngby, Denmark
Topic Adaptation to changing flood risk
Presentation Preference Oral presentation
Abstract text

Flood risk in cities is strongly affected by the development of the city itself. Many studies focus
on changes in the flood hazard as a result of, for example, changed degrees of sealing in the
catchment or climatic changes. However, urban developments in flood prone areas can affect
the exposure to the hazard and thus have large impacts on flood risk. Different urban socio-
economic development scenarios, rainfall inputs and options for the mitigation of flood risk,
quickly lead to a large number of scenarios that need to be considered in the planning of the
development of a city. This calls for automated analyses that allow the planner to quickly
identify if, when and how infrastructure should be modified. Such analysis, which accounts for
the two-way interactions between city development and flood risk, is possible only to a limited
extent in existing tools.

We have developed a software framework that combines a model for the socio-economic
development of cities (DANCE4WATER) with an urban flood model. The urban flood model is a
1D-2D spatially distributed hydrologic and hydraulic model that, for a given urban layout,
simulates flow in the sewer system and the surface flow in the catchment (MIKE FLOOD). The
socio-economic model computes urban layouts that are transferred to the hydraulic model in
the form of changes of impervious area and potential flow paths on the surface. Estimates of
flood prone areas, as well as the expected annual damage due to flooding, are returned to the
socio-economic model as an input for further refinement of the scenarios for the urban
development.

Our results in an Australian case study suggest that urban development is a major driver for
flood risk and vice versa that flood risk can be significantly reduced if it is accounted for in the
development of the cities. In particular, flood risk in a scenario with strong urban growth and
almost a doubling of the amount of sealed area in the catchment was found to remain almost
unchanged, if flood hazards where used as a constraint on the urban development, i.e. as an
input to the socio-economic model.

Further developments will focus on improving the socio-economic model, on the evaluation of
flood damages as well as the required complexity of the hydraulic model.
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