Aalborg Universitet

Comparative Analysis of Uncertainties in Urban Surface Runoff Modelling
Thorndahl, Søren; Schaarup-Jensen, Kjeld

Publication date:
2007
Document Version
Publisher's PDF, also known as Version of record
Link to publication from Aalborg University

Citation for published version (APA):
Thorndahl, S., & Schaarup-Jensen, K. (2007). Comparative Analysis of Uncertainties in Urban Surface Runoff
Modelling. Abstract from The International Conference on Sustainable Techniques and Strategies in Urban
Water Management, Lyon, France.

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 Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: May 17, 2022

NOVATECH 2007

paper submission

Comparative analysis of uncertainties in urban surface
runoff modelling
Analyse comparative des incertitudes sur la modélisation
du ruissellement urbain
Thorndahl S.* and Schaarup-Jensen K*
* Aalborg University, Department of Civil Engineering
Sohngaardsholmsvej 57, DK-9000 Aalborg, Denmark
st@civil.aau.dk / ksj@civil.aau.dk
**

***

****

*****

******

Thorndahl Søren
Author who will present the paper:
Auteur qui présentera la communication :

1

NOVATECH 2007

paper submission

Comparative analysis of uncertainties in urban surface
runoff modelling
Analyse comparative des incertitudes sur la modélisation
du ruissellement urbain
Keyword : urban runoff modelling; uncertainties; extreme event statistics;
combined sewer overflow; flooding

In analysis and design of urban drainage systems, an important tool for the
consulting engineer is commercial urban drainage models such as MOUSE,
InfoWorks, SWMM, etc. However, if results from these models are used in
decision-making, it is all-important that the results are valid and correspond the
reality. Emphasizing this may seem as a triviality, but never the less, the majority
of model setups are employed with only the most important site specific input data
and mostly without calibration, indeed causing uncertain model predictions. Wrong
decisions, based on a defective model predictions, can in the worst case cause
unnecessary flooding or combined sewer overflows, or on the other hand result in
over-dimensioned - and with that excessively expensive – drainage systems with
poor self-cleansing. Therefore it is crucial to clarify where the main uncertainties in
urban drainage models are located in order either to reduce the uncertainties or to
take precautions in the decisions based on models results.

In order to manage or reduce model errors, it is advantageous to separate the
uncertainties of a model into different types (or natures), as it is done by several
authors, e.g. Walker et al. (2003). In this paper a pentad of uncertainties is
applied, with the following components: input data uncertainties, calculation
parameter uncertainties, physical structure uncertainties, model methodology
uncertainties and observation data (or calibration data) uncertainties.

The object of this paper is to investigate a specific part of an urban drainage
model, namely the surface runoff, as it is the author’s conviction that this part of an
urban drainage model is encumbered with many and relatively large errors, as the
mathematical description of surface runoff contain a rather large number of
parameters, at least when more complex models are applied. Traditionally it is
assumed that complex models, which contain many parameters, have a larger
parameter uncertainty whereas the model methodology uncertainties are smaller
due to the more detailed mathematical description. Contrary a simpler model
contain fewer parameters, and thus less parameter uncertainty but larger model
methodology uncertainty. So the smallest overall uncertainty is found somewhere
in between a very simple and a very complex model, however depending on the
observation data available.
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Regarding uncertainties and model errors, it is preferable to divide the surface
runoff into hydrological surface processes and hydrodynamic surface flow (or
routing) processes and, as the first mentioned are causing to zero-order errors
(i.e. volume errors), and the latter is causing to first and second order errors (i.e.
errors in the temporal flow variations). The paper primarily investigates the model
methodology uncertainty and calculation parameter uncertainties. Both simple and
complex hydrological approaches are compared as well as three different surface
runoff flow models with different complexity are compared, a time-area model, a
kinematic wave model, and a linear reservoir model.

In the paper it is shown a well calibrated time-area model (simple model) can be
used to setup the other two models, and how it is practically difficult to get a valid
result of a more complex model, if a simple model is not setup first. Finally it is
investigated in what way the choice of surface runoff model is decisive for extreme
event statistics, i.e. for number and volume of surcharges from combined sewer
overflows to local recipients and for flooding of critical areas e.g. basements or
ground level.

This study is carried out on the basis of the Frejlev catchment where several
investigations already have been completed, e.g. Schaarup-Jensen et al. (1998),
Schaarup-Jensen et al. (2005), Schaarup-Jensen & Rasmussen (2004),
Thorndahl et al. (2005). Frejlev is a small town of approx. 2000 inhabitants, 7 km
southwest of Aalborg, Denmark. The partly combined and partly separated
drainage system, is equipped with two high resolution electromagnetic flow-meters
(Schaarup-Jensen et al. 1998), which constant measures the runoff, in both dry
and wet weather, from the catchment of approx. 80 hectares. In addition to this
two automatic tipping-bucket rain gauges managed by the Danish Waste Water
Control Committee and operated by the Danish Meteorological Institute, are
located within the catchment.

References
Schaarup-Jensen, K., Hvitved-Jacobsen, B., Jütte, B., Jensen, B., & Pedersen,
T., A Danish sewer research and monitering station, Water Science and
Technology
37[1],
197-204
1998.
Schaarup-Jensen, K., Johansen, C., & Thorndahl, S., Uncertainties Related to
Extreme Event Statistics of Sewer System Surcharge and Overflow, 10th
International Conference on Urban Drainage, Copenhagen, Denmark 2005.
Schaarup-Jensen, K. & Rasmussen, M. R. 2004, The Characteristics of Waste
Water Flow in a Danish Combined Sewer, 4th International Conference on Sewer
Processes and Networks: Conference Proceedings / José Saldanha Matos .- 2004
.s.93-101.
Sewer
Processes
and
Networks;
no.4.
Thorndahl, S., Johansen, C., & Schaarup-Jensen, K. Assessment of runoff
contributing catchment areas in rainfall runoff modelling, 10th International
Conference
on
Urban
Drainage,
Copenhagen,
Denmark
2005.
Walker, W. E., Harremoes, P., Rotmans, J., van der Sluijs, J. P., van Asselt, M.
B. A., Janssen, P., & Krayer van Krauss, M. P. 2003, Defining Uncertainty: a
conceptual basis for uncertainty management in model-based decision support,
Integrated Assessment, vol. 4, no. 1, pp. 5-17.
3

NOVATECH 2007 - reply form / paper submission

return to GRAIE for June 20, 2006
novatech@graie.org

