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Studies on changes in damage arising from climate-related natural hazards indicate that the upward trends of the past 
decades vanish when the time series are normalized with economic growth in society (e.g. Weinkle et al., 2018). The 
increase in assets has thus dominated risk changes in the past, and a climate signal could not be detected. However, 
for the future the expected increases in occurrences and magnitudes of events might lead to much stronger damage 
increases that that of the economic growth. In the case of urban flood risk it is generally acknowledged that 
systematic reduction of the risk only occurs shortly after events with significant damages, while risk generally 
increases during urban development as a result of decreasing awareness over time and subsequent unintended 
increases of the risk (e.g. Aerts et al., 2018; Merz et al., 2015). All in all, the current paradigm for flood risk 
management seems to be completely inadequate in order to cope with future challenges.  

Feasibility studies of investments in reducing flood risk are generally carried out by cost-benefit analyses comparing 
the capital costs of investments in increasing infrastructure (or restrictions of different land use) to the benefit of 
reduction of the expected annual damages over the lifetime of the infrastructure. Intuitively this is the optimal 
approach, but there are a number of shortcomings: 

• The analysis will only be carried out if the awareness of the risk is sufficiently high. However, high awareness 
seems to require that an event has occurred recently. Hence it is likely that the analyses will not be carried 
out or the results ignored. Catastrophic events in The Netherlands (1953), New Orleans (2005), and Sendai 
(2011) showcase that lock-in situation occurs in practice. 

• The actual benefits are difficult to project, both because of the inherent uncertainty of projecting future 
extremes and because of the deep uncertainties in projecting future risks due to city development and 
societal preferences. 

• The analysis may be questioned by decision makers who have to choose between investment options where 
the alternatives do not suffer from the large uncertainties of projecting future extremes but rather offer 
immediate returns on, e.g., welfare. 

Many scientific fields (aviation, chemical industry etc.) have come far by implementing Safety Management Systems 
(Li and Guldenmund, 2018) where black boxes are installed that can yield detailed information about individual events 
and – more importantly – have a structured process for minimizing future risks both locally and globally. The Sendai 
Framework can be viewed as an attempt of promoting this approach, but with very limited power and vague 
suggestions.  

A case study of exploring efficiencies of different strategies of urban development and the subsequent impact on 
urban flood risk show that some strategies are efficient over a wide range of scenarios and further highlight that these 
strategies in particular are efficient in reducing the worst case scenarios. These strategies are however also quite 
costly and hence not always favourable if assessed in a cost-benefit analysis (Löwe et al., 2017). Based on this and 
other studies the talk will review how risks from natural hazards in general and urban pluvial risk in particular can be 
managed in a more sustainable way. A key element is to enable communities to adapt a learning oriented approach to 
city development as part of flood risk management.  
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