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Flood risk management has gained increased attention during the last decades, due 

to the changing climate and urbanisation. Traditionally, urban water planning has focused 
on subsurface solutions, but today focus on the use of nature-based solutions has 
increased. Previously, urban planning strategies had only one or a few objectives, but 
long-term planning with more objectives is gaining increasing focus, since multi-
objective strategies potentially satisfies several urban planning goals and attracts many 
stakeholders, which is crucial in cities with limited space. An increasing recognition of 
non-stationarity means that flood risk management includes consideration of the 
uncertain ways in which flood risk may change in future, as it may be economically 
unfeasible to only plan for the 'best-guess' scenario. This study evaluates the efficiency 
of three nature-based adaptation strategies in 12 different scenarios of urban development 
and climate in Højme-Sanderum, Odense. The strategies are chosen as examples of 
holistic adaptation for an urban area: a rain water basin, a channel and a restored creek. 
The strategies are evaluated using a cost-benefit approach including monetary valuation 
of added values of climate adaptation. The study applies the planning objectives 
framework by J. Skrydstrup et al. (2019a, 2019b) and includes six planning objectives of 
key importance for the case study: Flood risk, Traffic safety, Noise, Recreation, Air 
quality and Low costs. Assessment of pluvial flood risk shows high flooding potential in 
the area. Scenario analysis shows larger impact of climate than urban development on 
flood risk density. The results show that objectives of reducing flood risk and adaptation 
costs are dominating across all strategies and scenarios in the specific case, while the 
remaining objectives seem of less significance due to a number of assumptions in the 
valuation procedure (see Figure 1). The potential added values of these strategies seem to 
be underestimated due to limitations in applied methods and possible omitted relevant 
indicators. The sensitivity analysis shows that the uncertainty related to the applied 
models and methods is larger than the uncertainty related to scenarios (see Figure 2), but 
did not change the overall conclusions of the cost-benefit-analysis. The study concludes 
that quantification and valuation methods are of significant importance for multi-
objective evaluation of adaptation measures. The study stresses the importance of 
including and understanding relevant indicators, not to under- or overestimate the 
contribution of climate adaptation measures to planning objectives, thus yielding reliable 
results for decision-makers. 

 



 

 
 

 

 
Figure 1: Present values of changes in the different planning objectives for the three strategies in four urban 

development scenarios (afforestation, housing, industry, housing + industry) with a climate factor of 1.35. The 
shaded colors represents the different urban development scenarios, with the brightest shade representing 
afforestation and the darkest representing housing. 

 
Figure 2: Range of net present values due to model uncertainty for each adaptation strategy in the housing 

scenario using climate factors of 1.00, 1.35 and 1.60, respectively (left  side  of  figure). Range of net present values  
for  each adaptation strategy due to scenario uncertainty (right side of figure).   
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