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ture. Especially in highly urbanised areas all over the world where traditional 
dyke reinforcement would have negative spatial impacts and be an extended 
and costly process, this concept is a promising strategy to align spatial de-
velopment with flood risk management structures. Although wide and mul-
tifunctional used flood defences already can be found at several places (for 
example Maasboulevard and Hilledijk in Rotterdam, the Super Levee in Tokyo 
and the boulevard in Wuhan, China), the realisation of this approach on a 
larger scale would imply a complete redevelopment and redesign of the urban 
waterfront zone, which is not always feasible and applicable.

The case Noordendijk shows that it is necessary to develop design strat-
egies that are able to deal with dissimilar life cycles of urban and flood risk 
management structures. In general, flood protective infrastructures have a 
designed life cycle of at least 50 to 100 years, while urban functions are de-
signed for a life cycle between 20 to 50 years (TAW, 2003, NEN-EN 1990). Also 
uncertainties, caused by demographic changes and climate change, require 
flexible design concepts. It is necessary to develop construction methods and 
design that enable easy replacement or adjustment if necessary, with mini-
mal destruction or demolition.

5.3 Multifunctional flood defence zones
To fully exploit the spatial and functional benefits of multifunction-

al flood defences, modifications to the regulatory framework are necessary. 
While considering the degree of integration, for example, it becomes clear 
that the Dutch ledger zones (legal zones that restrict building activities in a 
certain area) are often not tailor-made for multifunctional flood defences. 
A striking example of this situation is the Noordendijk in Dordrecht, where 
the integrated floodwall has not resulted in a protection zone that matches 
the actual failure mechanisms of a floodwall. This mismatch between legal 
protection and structural and spatial state of a flood defence is particularly 
relevant for oversized multifunctional dyke concepts, where the water boards 
still lack the legal instruments to appoint the oversized multifunctional zone 
as a crucial part of the structure.

This is also the case for the legal protection of structural elements that 
influence the hydraulic boundary conditions. Forelands, for example, often 
play a role in wave reduction, but are not included in the dyke height estima-
tion because they are out of the regulatory framework of water boards (i.e. 
beyond the widest ledger zone). By not considering flood defences as line 
infrastructures, but more as multifunctional flood defence zones, forelands 
could become legal elements of flood defences, resulting in more cost-effec-
tive designs.

The challenge is to deal with these issues and to take them into account 
during the planning and design phase. The method described in this chapter 
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helps making ideas more specific and easier to discuss. It is therefore recom-
mended to use this method in both national and international contexts.
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