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Traditionally climate risk assessments follows an analytical structure where climate information is linked to impact
models, and further on to damage models and other decision making tools. Such a structure develops a cascade
of uncertainties adding up from each step, and will all together result in a wide range of risk estimates. We are in
the paper considering specific uncertainty issues related to urban flooding from extreme precipitation recognizing
that this area is characterised by particularly large uncertainties, e.g. due to the large heterogeneity of urban en-
vironments. Projections of extreme precipitation are surrounded by large uncertainties, in particular in the short
term, which is a very relevant period in relation to adaptation decision making. In decomposing the cascade of
uncertainty, we demonstrate that uncertainties and alternative assumptions in the risk assessment chain result in
risk estimates with a very large variation. We find that a major source of uncertainty relates to the climate scenario
uncertainty, in particular related to the probability of tail events associated with high consequences to society.
The application of more or less accurate hydrological models for flood hazard mapping contribute with additional
quantities of uncertainty. In addition, valuations and damage cost assessments of city assets including buildings, in-
dustry, transport, ecosystems, health, and cultural and historical values introduces yet another level of uncertainty.
Some of this is attributed to imperfect knowledge, which e.g. result in large variations in depth-damage functions
between different damage models and geographical locations, and to alternative parameterisation in the economic
risk assessment (e.g. choice of discount rate). Together this contributes to a very large variation of risk estimates.
Through a case study on pluvial flooding in the city of Odense (Denmark) we calculate a range in risk estimates
of 1-85MCṪhis suggests that risk estimates are not very reliable in providing the technical basis for optimal adap-
tation decision making. Many of the uncertainties revealed in the traditionally structured climate risk assessments,
however are not equally relevant to specific decision making issues. Presenting cascades of uncertainties can then
mask key decision parameters. We illustrate how a cascade of uncertainties can be delimited by the application
of an uncertainty decoding approach. The uncertainties, which are particularly relevant for key decision making
issues, are here initially identified as a basis for narrowing the range of uncertainties and for the selection of crit-
ical analytical elements for more in depth analysis. Based on a case study of flooding from extreme precipitation
in the city of Odense, we compare the outcome of a traditional risk assessment based on the “cascade of uncer-
tainty” approach, and a decoding approach, which has a strong focus on the subsequent decision making. From
this, generic conclusions are drawn in relation to approaches for further development of risk assessments in the
context of optimal adaptation decision making.


