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Editorial

Increasing flood risk asks for new approaches

Flooding is among the most expensive climate-related disasters and a threat to urban life.
Although investments in flood protection measures have continued to increase for
decades (Loucks, Stedinger, Davis, & Stakhiv, 2008), severe flooding events still occur
that cause enormous damage, particularly in vulnerable urbanized areas. The
Intergovernmental Panel on Climate Change (2014) states with ‘high confidence’ that
damages from water-related risks will continue to substantially increase. Not only is the
likelihood of floods increasing, but, due to continuing development in hazard-prone
zones resulting in higher vulnerability, it is more and more challenging to protect all
properties to the same standard, also leading to climate injustice (van Doorn-Hoekveld
et al., 2016). Consequently, these more frequent extreme events cause severe damage.

These events lead to failure or overtopping of current flood alleviation schemes that
were not designed to withstand such extreme events (Jüpner, 2017). The impacts result
not just from the frequency and magnitude of natural hazard events and increasing
exposure of buildings and infrastructure, but also from the vulnerability of residents and
businesses (Fuchs & Thaler, 2017). Recent extreme events have bluntly exposed that due
to socio-economic vulnerability to river and flash flooding, some of Europe’s presumably
best-protected regions often face residual risk. Given this residual risk despite flood
protection schemes, nobody can guarantee complete safety in the case of extreme events.

Resilience: a boundary concept

In response, resilience is attracting increasing attention in flood risk management. The
flood-resilient city is currently much discussed in academia to reduce the impact of
flooding (Liao, 2012; Matczak & Hegger, 2019; Petrow, Thieken, Kreibich, Merz, &
Bahlburg, 2006; Rodina, 2018; Roth & Warner, 2007; Trell, Restemeyer, Bakema, & van
Hoven, 2017). But the term ‘resilience’ itself is not well defined. A definition generally
accepted across disciplines does not exist (Hegger et al., 2016).

Etymologically, the term has a history of different meanings. In essence, resilience was
the bouncing-back of a system after a disturbance (Alexander, 2013). In this sense, it can
be understood as the ability of a system to absorb disturbances (shocks) without major
irreversible consequences (Holling, 1973). But Holling also questioned the idea of
returning to the original state after a disruption. Instead, he suggested (based on his
work on the stability of ecological systems) that after disturbances systems do not only
bounce back but develop, to reduce vulnerability. In that respect, resilience includes more
than just a bounce back to the previous situation but also ‘the ability of complex socio-
ecological systems to change, adapt, and, crucially, transform in response to stresses and
strains’ (Davoudi, 2014, p. 302).
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This very broad definition allows much room for operationalization when applied to
a specific spatial implementation. Therefore, in various disciplines questions are dis-
cussed such as whether resilience is complementary to or part of flood risk management,
how it fits in the disaster cycle, how it can be measured (Jüpner et al., 2018), what are the
appropriate system boundaries and how to determine the state of the system (Bogardi &
Fekete, 2018; Carpenter, Walker, Anderies, & Abel, 2001; Folke, 2006; Liao, 2012). Some
even suggest that resilience is a boundary object (Baggio, Brown, & Hellebrandt, 2015), in
other words, a concept that can promote interdisciplinary discussions, in particular
through the fuzzy definition (Brand, 2007; Gunder & Hillier, 2009).

However, that flood resilience is a useful concept and in particular that urban areas
need to be more flood resilient seems to be a general consensus across disciplines (Berke
& Campanella, 2006; British Environment Agency, 2012; Clark, 1998; Colucci, 2012; de
Bruijn, 2005; Hartmann, Jílková, & Schanze, 2018; Jüpner et al., 2018; Klijn & Koppenjan,
2012; Schanze, 2017; Vis, Klijn, de Bruijn, & van Buuren, 2003). In this respect, this
special issue uses resilience as a boundary concept to facilitate an interdisciplinary
discussion on implementing flood resilience.

Resilience and property-level protection measures

Despite considerable efforts in flood risk management over the last few decades, the
implementation of resilience measures in urban areas is still in its infancy. This is true in
particular for existing built-up areas.

Research to date on reducing flood impacts focuses largely on improved planning of
future development and on adapting publicly owned infrastructure, such as streets that
discharge flumes, evacuation routes, and retention ponds (Berke & Campanella, 2006;
Gilissen et al., 2018; Hartmann & Spit, 2015; Knieling & Müller, 2015; Mees, Tempels,
Crabbé, & Boelens, 2016), focusing on large-scale policy solutions (Hartmann & Spit,
2015). This is primarily because it is commonly believed by the public that managing
flood risk is a governmental responsibility and that water engineers are capable of
providing protection against flooding (Thaler & Hartmann, 2016; Wiering, Green, van
Rijswick, Priest, & Keessen, 2015). This assumption is increasingly rejected in policy,
practice and academia (Butler & Pidgeon, 2011; Krieger, 2013; Mees, 2016; Mees et al.,
2016; Vis et al., 2003). But until now, scholars and practitioners have given little attention
to existing privately owned residential houses, which constitute the large majority of
buildings, particularly in urban areas.

However, to implement policies for flood-resilient cities, measures at the building level
(sometimes referred to as property-level protection) can contribute in a number of ways
(Holub & Fuchs, 2009; Osberghaus, 2015; Scheibel & Johann, 2015), such as mobile
barriers or backwater valves, but also adapted use of floors, i.e., no vulnerable uses in
basements (Bubeck, Botzen, & Aerts, 2012; Fournier et al., 2016). These measures can
have a substantial damage-reducing effect on an individual building. However, imple-
mentation amongst homeowners is low (Thaler, Priest, & Fuchs, 2016).

The problem is particularly acute in historical cities, where the older housing stock
and preservation regulations make renovation challenging (Dai, Wörner, & van Rijswick,
2017). Furthermore, post-flood resilient reinstatement of privately owned urban struc-
tures is underexplored. In particular, the fragmented property rights in built-up areas are
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a major challenge. So, implementing the concept of the flood-resilient city essentially
requires action on private land to be taken by the landowners (Suykens, Priest, van
Doorn-Hoekveld, Thuillier, & van Rijswick, 2016).

At the same time, private owners may not be aware of flooding risk or lack the means
to reduce vulnerability. They may also have insufficient incentives to undertake property-
level mitigation measures, and the current legal system might entrench their inertia. All
this makes the transition to flood-resilient cities very difficult to achieve.

In light of the above, the roles and responsibilities of private actors, such as insurance
companies, in incentivizing property-level risk reduction measures, but also the role and
responsibilities of homeowners, need to be discussed (Suykens et al., 2016). This special
issue therefore brings together scholars from different countries and disciplines – ranging
from flood risk management to law and property rights, to risk governance and plan-
ning – to discuss how to best stimulate homeowners to take the initiative to implement
property-level flood protection measures for their homes.

Contributions to this special issue

All contributions to this special issue share a focus on individual homeowners’ responses
to flood risks (mainly river floods and flash floods). This is a unique and innovative
perspective, which will be approached from different disciplinary backgrounds – cover-
ing engineering, geography, planning, policy and legal approaches – thus embracing
a vast diversity of international cases and experience.

The first two contributions address how flood risk management is a spatial problem
that essentially affects homeowners. Ferdous et al. explore the well-known levee effect
empirically. They focus on low income countries – in their case, Bangladesh – and show
the paradoxical effects of levees. This also provides valuable lessons for high-income
countries, where the new construction of levees or changes to them are discussed in the
context of the resilience debate and nature-based solutions (Hartmann et al., 2018).
Raška et al. then discuss flood risk management in an urban shrinkage context and
deliberate how to address resilience as a spatial concept that requires integrated
approaches, that is integration of flood risk management with other spatial policies,
especially land-use planning. Both contributions discuss what embracing resilience in
flood risk management implies – namely, regarding resilience as a spatial challenge,
where homeowners are key actors to implement it.

Giving homeowners a central role in flood resilience means addressing them and
motivating and prompting them to take action. How this is conveyed and communicated
to homeowners and how homeowners receive such communications on flood resilience
is at the core of the next two articles in this special issue. Both Davids et al. and Snel et al.
discuss the challenges and constraints of flood risk communication. Davids et al. describe
a pilot study in Flanders, where homeowners got free tailor-made advice on measures for
flood resilience from flood risk experts. They explore how the homeowners took this
advice. Snel et al. conducted an in-depth analysis of how communication between flood
risk experts and homeowners can be improved. They focused on homeowners’ percep-
tion and concluded that there is no universal solution for flood risk communication;
homeowners may need to be approached in several different ways when communicating
matters associated with flood resilience. In conclusion, both articles show that
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communication with homeowners on flood resilience is very challenging and can only
contribute so much towards bringing about implementation.

The next articles take a legal perspective and contribute to our understanding of the
fraught relationship between governmental responsibility and individual property rights
or property use rights. Looking at different legal contexts – a civil law context, common
law systems and the very specific Chinese system – Rauter et al., Jacobson, and Dai et al.
elaborate on how resilience is legally regulated from a state perspective and how the
responsibility of the government to protect property rights against floods is framed in
these contexts. Although civil law countries can differ greatly, this contribution applies to
many civil law countries, and it shows the complexity of the topic. Jacobson illustrates the
importance of property rights in the common law context. He shows that in this context
property rights can be part of the solution to flood risk management. Dai et al. describe
the legal aspects of how China deals with restrictions on land use rights, particularly how
compensation is dealt with for measures for flood retention, such as flood retention areas.
The three contributions illustrate the fundamental differences between the legal tradi-
tions (civil law, common law and Chinese law). These contributions show how the
respective legal systems influence the implementation of flood resilience and stress the
need to understand these legal contexts when developing measures that improve resi-
lience, and after that, the actual realization of measures for flood resilience that affect
private property rights.

Whereas the three previously outlined contributions focus on the government per-
spective on property rights, Suykens et al. explore how homeowners can deal with the gap
between what the government provides and the impact of floods on private homeowners.
Comparing different legal systems, they find huge differences in the legal framing and
conditions for flood resilience.

So, this special issue explores how property rights matter in implementing resilience
from various perspectives, particularly bridging spatial implications for property, commu-
nicative and legal aspects. One conclusion that can be drawn is that the implementation of
policies to increase the resilience of cities inevitably needs to address private property –
either as affected or as essential for implementation. Because communication on flood
resilience proves to be complicated and not a panacea, the legal aspects are important.
These legal aspects are hugely dependent on the institutional and cultural contexts.

The need to consider property rights in implementing flood resilience and the con-
clusions drawn in the contributions to this special issue call for consideration of the
balance between homeowners’ responsibility (e.g., to a significant extent in the United
States) and public authorities (such as in many civil law contexts or to an almost extreme
case in the Netherlands and China). Flood resilience on private property requires
a distribution and definition of responsibility for resilience. This responsibility entails
appropriate risk communication that is not only accurate but also reaches the property
owners. If the responsibilities are unclear and not well communicated, implementing
resilience-improving measures can be hampered.

While this special issue tries to answer many questions, at the same time it raises new
questions for future research on the relation between resilience and property rights. One
of these questions concerns the consequences of the diverse legal situations. This will
make legal transplants –meaning the adoption of instruments and tools that work well in
other contexts – challenging. Many such transplants are discussed in academia and
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practice, including tradeable development rights, land consolidation or readjustment
schemes, and insurance solutions (Hartmann, Slavíková, &McCarthy, 2019). This special
issue calls for caution with these legal transplants.
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