Accepted Manuscript '! SSSSSS -

Research papers
A Rapid Urban Flood Inundation and Damage Assessment Model

Behzad Jamali, Roland Lowe, Peter M. Bach, Christian Urich, Karsten
Arnbjerg-Nielsen, Ana Deletic

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

L JOURNAL OF
'HYDROLOGY

S50022-1694(18)30578-X
https://doi.org/10.1016/j.jhydrol.2018.07.064
HYDROL 22996

Journal of Hydrology

1 February 2018
8 June 2018
26 July 2018

Please cite this article as: Jamali, B., Loéwe, R., Bach, P.M., Urich, C., Arnbjerg-Nielsen, K., Deletic, A., A Rapid
Urban Flood Inundation and Damage Assessment Model, Journal of Hydrology (2018), doi: https://doi.org/10.1016/

j.jhydrol.2018.07.064

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jhydrol.2018.07.064
https://doi.org/10.1016/j.jhydrol.2018.07.064
https://doi.org/10.1016/j.jhydrol.2018.07.064

A Rapid Urban Flood Inundation and Damage Assessment Model

Behzad Jamali®”, Roland Léwe®, Peter M. Bach®®, Christian Urich?®, Karsten Arnbjerg-

Nielsen®, Ana Deletic*®

*Corresponding Author (email: behzad.jamali@monash.edu)

#Monash Infrastructure Research Institute, Department of Civil Engineering, Monash University, Clayton

3800 VIC, Australia, behzad.jamali@monash.edu, peterbach@gmail.com, christian.urich@monash.edu

®School of Civil and Environmental Engineering, University of New South Wales Sydney, NSW 2052

Australia, a.deletic@unsw.edu.au

¢ Department of Environmental Engineering, DTU Environment, Technical University of Denmark, Miljgvej,

Building 113, 2800Kgs., Lyngby, Denmark, rolo@env.dtu.dk, karn@env.dtu.dk

9 Swiss Federal Institute of Aquatic Science & Technology (Eawag), Uberlandstrasse 133, Diibendorf 8600,
Switzerland

¢ Institute of Environmental Engineering, ETH Ziirich, 8093 Ziirich, Switzerland

Abstract

Urban pluvial flooding is a global challenge that is frequently caused by the lack of
available infiltration, retention and drainage capacity in cities. This paper presents
RUFIDAM; an urban pluvial flood model, developed using GIS technology with the
intention of rapidly estimating flood extent, depth and its associated damage. RUFIDAM
integrates a 1D hydraulic drainage network model (SWMM or MOUSE) with an adapted
version of rapid flood inundation models. One-metre resolution topographic data was used
to identify depressions in an urban catchment. Volume-elevation relationships and minimum
elevation between adjacent depressions were determined. Mass balance considerations were
then used to simulate movement of water between depressions. Surcharge volumes from the
1D drainage network model were fed statically into the rapid inundation model. The model

was tested on three urban catchments located in southeast Melbourne. Results of flood
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