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Integrated modelling uses a set of interdependent components to construct an appropriate
@eupltat@O @ modelling system for a certain task. This joint modelling of two or more systems of the urban
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o Evaporation problem formulation can lead to unnecessary complexity (and errors) of the applied models.
Landfill

- A Furthermore, the decision on what is relevant for the actual question leaves room for
i Agriculture gsubjective 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
Water distribution <« Stormwater Infiltration stepwise process of abstraction from reality to model representation with its simplifications and
v %Iicit management , , idealizations of the real systems comes with the unavoidable occurrence of uncertainties. The
Incineration L . . . . .
Leakage connections . definition, recognition and consideration of these uncertainties is therefore of the utmost
. Co-Fermentation . . . .
Domestic importance for applying such models and for the interpretation of model results.
wastewater Industrial
wastewater ~ >ludge
| j j treatment
Storm sewers _In-/Exfiltration =\
to/from sewers \
Foul sewers

- Wastewater Integrated modelling Uncertainties

Combined Treatment plant
sewer

overflows

Combined sewers

Defintion of Deep uncertainties

aims and objectives of the

Problem
statement

integrated catchment model
Exploration of different

- .g ) < .................. externallnﬂuences ..........................
c > ,
S 5, 0 Defintion of system boundaries, Context and framing
QJ o
>§ @ = |considered processes, state variables, . (System boundaries)
> Q o . . —_ s
N § 2 criteria and measures z =
Q5 2 c Unknown processes
) .U) © ( ........................................................................................................
: : : T ; c =
The framework proposed here is an implementation of existing frameworks for a o D £ Collection and assessment TR
global assessment of modelling uncertainties and uncertainty propagation = '§ = of available data g G
. . . . . . Q Q ] i
analysis into a step-wise integrated urban water modelling approach, while >_8 g < | Selection of modeling approaches § 3
. T . . . (4°) Tl o]0
expanding the scope of uncertainties incorporated. The idea is to see S a & Basicintegrated modelstructure, £ =
_ _ o . . . c -
uncertainty analysis not as a standalone and separate process from the interfaces and interconnections _| I Input data uncertainties
: : : . = 3 Statistical uncertainties
usual mOdelllng workflow but as an |ntegra| part of it. = Data completion for selected models & %
The process to f:onsjtruct and apply an integrated model can be subdivided into > S . Data quality assurance c 3
seven steps until a final report and assessment can be made. The used model ® = [ Data assesmment _ a5
. . . . n et Q
and sub-models need to be revised and if necessary refined with every step, Y e © S w O
. . . (D] © o) B S E
creating a feedback loop for the model. Contemporaneously with this process, a C © c 2 =
. . . . Y Q © Talel
thorough continuous documentation of the information, data, changes and = S Analysis of selected sub-models £ — § Model structure uncertainties
: : T ) — : : _
assumptions used during the process and the uncertainties of the before 3 ol 8 2 o | Jfortheindvidualsub-models
: : . . . ) (©
mentioned should be included to enable other people to comprehend what has = o - Check of interfaces functionality c 2
: T : © + )
been done and what every bit of data means. The treatment of uncertainties is Sl S o and model robustness <
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Further information available: QUICS homepage and deliverables S V Report
https://www.sheffield.ac.uk/quics/index
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