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Abstract
The quest for good practice in modelling merits thorough and sustained attention since good practice increases the credibility
and impact of the information, and insight that modelling seeks to generate. This paper presents the findings of an evaluation
whose goal was to understand the uncertainty in applying a distributed hydrological model to the Grote Nete catchment in
Flanders, Belgium. Uncertainties were selected for investigation depending on how significantly they affected the model’s
decision variables. A Fault Tree was used to determine various combinations of inputs, mathematical code, and human error
failures that could result in a specified risk. A combination of forward and backward approaches was used in developing the
Fault Tree. Eleven events were identified as contributing to the top event. A total of 7 gates were used to describe the Fault
Tree. A critical path analysis was carried out for the events and established their rank or order of significance. Three measures
of importance were applied, namely the F-Vesely, the Birnbaum, and the B-Proschan importance measures. Model development of distributed models involves considerable uncertainty. Many of these dependencies arise naturally and their correct
evaluation is crucial to the accurate analysis of the modelling system reliability.
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Introduction
The quest for good practice in modelling merits thorough and
sustained attention since good practice increases the credibility and impact of the information, and insight that modelling
seeks to generate (Jakeman et al., 2006). This paper presents
the findings of an evaluation whose goal was to understand the
uncertainty in applying a distributed hydrological model to the
Grote Nete catchment in Belgium, which could be otherwise
stated as the assessment of whether the model can do what is
reasonably expected of it in representing the distributed hydrology of this catchment. The results would establish the degree
of confidence to be placed in the model’s representation of the
catchment response. The evaluation was conducted as a first step
in model development by a trial and error process whose aims
ultimately included learning about the hydrologic characteristics of the study area, the information available for modeling this
area, and MIKE SHE as the modeling tool used in distributed
modeling of the study area. This was a site-specific evaluation,
but whose outcome can be used in similar circumstances. This
paper presents a case of the solution to the problem of building
distributed models with the quality characteristics necessary
for representation of the complex hydrology of a natural catchment.
The water resources of the Grote Nete catchment have been
profoundly influenced by anthropogenic activities, including the
construction of canals, agricultural and land drainage systems,
and land use changes. Physical deterioration of rivers and their
floodplains is common. In recent years, awareness and concern
have increasingly been directed towards the potential adverse
impacts that anthropogenic changes have had on river valley
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ecosystems. Scientists have come to realise that mankind’s
economic strides made over the last two centuries were at the
expense of the earth’s biodiversity, its environment, and the stability of its self-regulatory systems (Todd et al., 2003). The growing awareness of the value of natural ecosystems has resulted in
various efforts being initialised to reverse past anthropogenic
changes, and various methods for natural restoration are being
considered. Quantitative and qualitative information on these
intervention measures is known to fluctuate with country or
region, extent of ecological degradation, present land use within
region, and understanding of the accompanying hydrological
processes (Kusler and Kentula, 1990; Mitsch and Wilson, 1996;
Richardson, 1994).
However, changing people’s views on water use and making
them understand the meaning and necessity of good watershed
management requires solid scientific arguments. Such arguments
can be communicated to the stakeholders involved through the
use of decision support systems (DSS). Model-based DSS are
nowadays used frequently to assess the impacts of policies prior
to their implementation (Andreu et al., 1996; De Kok et al., 2001;
Mysiak et al., 2005). Examples include multiple criteria decision
analysis (MCDA), a tool to support sustainable management of
groundwater resources in South Africa (Pietersen, 2006); and
the hydrological decision support framework (HDSF), intended
as a tool for assessing and managing water resources (Clark and
Smithers, 2006). Models are used to answer the research questions that arise with water retention, including the risks associated with water conservation, the required extent of basin restoration, and the existence of other options to address the primary
problem of hydrological extremes. Scenarios are then used as
a prerequisite for assessing the influence of potential land-use/
land-cover changes on runoff generation (Niehoff et al., 2002).
In the case of the Grote Nete catchment, to both fill the existing
gap in knowledge of the hydrological influence restorative intervention measures and provide a basis for undertaking watershed
management with stakeholders, it was necessary to develop a
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