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Integrated modelling uses a set of interdependent components to construct an appropriate 
modelling system for a certain task. This joint modelling of two or more systems of the urban 
water system works by interweaving a sequence of sub-models for the various elements of the 
system. However, the integration of too many subsystems and processes irrelevant to the 
problem formulation can lead to unnecessary complexity (and errors) of the applied models. 
Furthermore, the decision on what is relevant for the actual question leaves room for 
subjective interpretation and differences of approach from the practitioners, who apply them to 
plan measures, to optimize systems as well as to evaluate the need of certain measures. The 
stepwise process of abstraction from reality to model representation with its simplifications and 
idealizations of the real systems comes with the unavoidable occurrence of uncertainties. The 
definition, recognition and consideration of these uncertainties is therefore of the utmost 
importance for applying such models and for the interpretation of model results.  
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Integrated modelling Uncertain�es
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Materials and Methods
The framework proposed here is an implementation of existing frameworks for a 
global assessment of modelling uncertainties and uncertainty propagation 
analysis into a step-wise integrated urban water modelling approach, while 
expanding the scope of uncertainties incorporated. The idea is to see
uncertainty analysis not as a standalone and separate process from the 
usual modelling workflow but as an integral part of it.
The process to construct and apply an integrated model can be subdivided into 
seven steps until a final report and assessment can be made. The used model 
and sub-models need to be revised and if necessary refined with every step, 
creating a feedback loop for the model. Contemporaneously with this process, a 
thorough continuous documentation of the information, data, changes and 
assumptions used during the process and the uncertainties of the before 
mentioned should be included to enable other people to comprehend what has 
been done and what every bit of data means. The treatment of uncertainties is 
incorporated here not as one step included in model analysis or calibration, but
as a continuous work accompanying the entire integrated modelling process.

Conclusion
The application in planning practice depends on the available data, 
computational resources and an equilibrium between effort, in terms of labour 
and costs, and the expected benefit. A basic uncertainty analysis of the model 
however should be part of any planning process. This includes applying a 
manual scenario analysis procedure including a most probable, worst and best-
case scenario, and a plausibility check of measurement data and model results. 
The framework established by this project covers the bandwidth between these 
minimal requirements and more sophisticated methods, which are advisable for 
models assigned to more complex planning endeavours.
Further information available: QUICS homepage and deliverables
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