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the blue of the seaPreface

‘You should make a film about it,’ said Sjoerd Romme, professor of innovation at TU 

Eindhoven in December 2006, during the closing round of the first workshop on the 

innovative flood protection concept described in this publication. Inspired by Al Gore’s 

‘An Inconvenient Truth’, a film seems to us the obvious way of bringing a new concept to 

a larger audience. So we will be making a film. Visit www.katrina2050.nl for a taster.

But the real story began before that. In 2005 Geert 
Roovers wrote an opinion piece in the Dutch water boards’ 
information magazine Het Waterschap entitled ‘Towards 
Integrated Disaster Management’, in which he argued 
that a future flood protection system might also bring 
the added value of flood impact mitigation. The ensuing 
debate prompted Geert to contact the Innovation Platform 
of the Dutch Directorate General on Public Works and Water 
Management (hereafter denoted as Rijkswaterstaat), where he 
was put in touch with Ralph Schielen. Together, we worked 
his ideas up into a project proposal.

And then Hurricane Katrina hit New Orleans. The disaster 
in the US accelerated the policymaking process on flood 
protection and focused minds on the question of how to deal 
with the impact of major flooding. When, in early 2006, we 
returned to our project proposal, we concluded that many 
of the ideas in it were already being taken up in policy 
proposals, particularly in the ‘Dutch 21st Century Flood 
Protection policy’. So in some ways it seemed we had been 
beaten to it – overtaken by events.

However, with the wind in our sails, we decided to use the 
original concept to produce a publication designed, among 
other things, to help raise flood awareness in the Netherlands. 
A positive view to counterbalance Professor Eelco Dykstra’s 
‘Katrina in the Netherlands’, in which the country is 
completely inundated after a major storm. In our publication, 
which has Katrina hitting the Netherlands in 2050, the 
country survives the storm and the flooding perfectly well. 
But what concepts and ideas might help ensure this is the 
case? An interesting new angle, which gave rise to the new 
concept described in this publication. A success story that 
has the potential to grow into a box-office hit.

We wonder what you will make of it…

Linda Mattheij, Geert Rovers and Ralph Schielen
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Stills from the trailer for the animated film ‘Katrina 2050’
See it at www.katrina2050.nl
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the white of a sailAbout this publication

Flood protection is a hot topic. The river flooding seen throughout Europe over the past 

decade, the catastrophic floods in New Orleans caused by Hurricane Katrina and the 

current focus on climate change have put the issue firmly on the map.

Both the issue itself, and policy on it, are currently in 
development, with a particular focus on flood impact 
mitigation, disaster management and insurability. The 
Ministry of Transport, Public Works and Water Management 
is also investigating whether we should set new standards 
for safety, as well as how we can raise flood risk awareness, 
in the context of its 21st Century Flood Protection policy 
process.

As part of this wider focus on ‘protection from flooding’, 
Rijkswaterstaat’s Water INNovation Platform (WINN) 
provides scope for innovative developments and projects. 
Oranjewoud’s ideas on linking flood prevention with flood 
impact mitigation, and consideration of the possible impact 
of a storm like Katrina on the Netherlands, prompted WINN 
and Oranjewoud to launch a joint project. The idea behind 
the project was to explore the possible synergies between 
flood impact mitigation, modern financing, insurance and 
preventive flood protection measures to inspire new and 
innovative protection strategies.

New concept!
The project is based on the fictional notion of a storm 
similar to Katrina hitting the Netherlands, and explores new 
approaches and ideas for dealing with the impact. The project 
resulted in a new concept in which self-reliant communities 
play a key role.

A film trailer has also been produced, to help achieve one 
of the Ministry’s other aims: to raise flood awareness. The 
planned film should make the concept accessible to a wide 
audience. A popular animation or documentary could help 
spark a public debate on how we should deal with flooding 
and climate change in the longer term.

The concept we have developed is not intended as a ready-
made, comprehensive alternative to current flood protection 
practice. We have not, therefore, worked it out in detail; nor 
is it free of inconsistencies or ready to be put into operation. 
What we have produced is a ‘picture of a possible future’ and, 
above all, an invitation to discuss and reflect. Our intention 
is to put forward innovative, interrelated elements that can 
be incorporated into the flood protection debate, fostering 
discussion and innovation. Our initiative is in line with the 
recommendations of the Netherlands Council on Housing, 
Spatial Planning and the Environment (2007), which called 
for ‘a paradigm shift in adaptation policy, whereby climate 
change is no longer viewed as a threat, but as a reason to 
reconsider the strategic structure of the Netherlands’.

Guide for the reader
This publication is structured as follows. First, we set out the 
framework within which the concept has been developed: the 
method we used, and what principles and scenarios form the 
basis of the concept (chapter 1). The concept itself is then 
presented (chapter 2), and its individual elements examined 
in closer detail (chapter 3). Chapter 4 considers how the 
concept might work in a specific situation. Finally, in chapter 
5, we reflect on the concept and suggest how it might be 
followed up.
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01Framework for the concept

This chapter describes the framework within which the concept grew. First, we examine 

the way in which the concept was developed (section 1.1, ‘Method’). Then, in section 

1.2, we describe ‘The Netherlands in 2050’, in terms of a number of key features, on 

the basis of future scenarios currently in use. We distinguish between demographic and 

economic characteristics (section 1.2.1) and the characteristics of any flooding that may 

occur (section 1.2.2).

1.1 Method

The concept was developed in three stages:
basic assumptions were made1. 
the overall concept was developed2. 
the concept was worked out in more detail3. 

Basic assumptions
A desire to develop a concept whereby preventive and 
mitigating measures for flooding would form a single, 
coherent whole provided the basis for the project. The 
concept would be designed to create a ‘flood-resistant’ 
Netherlands.

A flood-resistant Netherlands would ideally be a 
country in which the threat or actual occurrence of 
flooding would not produce any victims or damage. 
In practical terms, this would involve measures to 
minimise the potential number of victims and the 
potential damage.

We have deliberately opted not to include any further 
preventive measures such as dike raising and new barriers. 
As a result, the concept focuses more strongly on managing 
the impact of flooding. We distinguish here between fixed 
parameters and free parameters. Fixed parameters are those 
which, in 2050, will be a permanent, unchanging fact, and 
which the concept makes no attempt to tackle. Instead, it 
focuses on free parameters. The free parameters discussed 
here are not, incidentally, the only ones a new concept might 
tackle, they are merely the parameters that feature in this 
concept.

Fixed parameters: the assumptions on which the concept 
is based
We used the following fixed parameters:

population size, profile and distribution;•	
animals;•	
features of cultural heritage value;•	
characteristics of flooding (water level, inundation depth •	
and speed, land area flooded etc.).

Free parameters: intervention points in the concept
We identified free parameters which the concept might 
potentially alter. These parameters have been grouped into 
five interrelated clusters:

physical structure;•	
technology;•	
financial/legal;•	
behaviour;•	
organisation.•	

In what way and how these parameters can be altered will be 
examined below as we explore the concept further.

Physical structure
The physical structure of the country is an important 
intervention point in the new concept. It encompasses both 
the country’s infrastructure and the methods of construction 
used.

Technology
Technology is set to play an increasingly important role in 
tackling flooding. It will provide forecasting systems for 
water levels and wind speeds, and also systems providing 
information on the population and animals in an area, public 
information systems, innovative forms of energy supply and 
transport, traffic management systems etc. Clearly, online 
applications and virtual reality will become more and more 
important.
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Financial/legal
Flood protection will inevitably be based on modern forms of 
financing. How can flood protection strategies be financed, 
and can they steer other developments in the right direction?

Behaviour
We are becoming increasingly aware of the fact that people’s 
behaviour plays a key role, including in matters of public 
safety. Awareness of risk and danger, self-reliance, sharing 
information and helping each other: all these things are 
important when it comes to coping with flooding.

Organisation
And how will we organise all this? How will the government 
meet its responsibilities, where does its responsibility end 
and that of the public begin, and what does the government 
expect of the public? What role will Europe play? Figure 1.1 

shows the parameters in diagrammatic form.

Development of the concept
Two workshops attended by experts from within and (more 
especially) outside the water sector explored potential ways 
of influencing the parameters that determine flood risk. They 
also considered what packages of measures might be distilled 
from all the possibilities. Examples include combinations 
of financial and organisational measures involving the 
formation of funds and a role for private insurance companies. 
The concept was developed on the basis of these possible 
packages of measures. We then explored the ideas in more 
depth in a targeted literature study.

The workshop participants are listed in the appendix on page 
35.

Working out the concept in more detail
The concept was worked out in further detail in two stages:

Two workshops for Oranjewoud staff looked at specific 1. 
instances of flooding and how the concept would work in 
those instances.
The more detailed concept was discussed, critically 2. 

deconstructed and reconstructed with external experts.

1.2 The Netherlands in 2050

In developing the concept, we based our ideas on a future 
image of the Netherlands, taking 2050 as the ‘milestone’. An 
image of the Netherlands in 2050 was set out on the basis of 
a number of scenario studies for the period 2030-2050 (De 
Jong et al. 2004, Borsboom et al. 2005, OTB TU Delft and 
CPB 2006). The government uses the scenarios developed in 
these studies by the Netherlands Bureau for Economic Policy 
Analysis (CPB), the National Institute for Public Health and 
the Environment (RIVM) and the Netherlands Environmental 
Assessment Agency (MNP) as the basis for a number of policy 
processes. The concept is therefore underpinned by the future 
scenarios for the Netherlands used in these policy processes, 
based on the best insights currently available.

We set out the future image of the Netherlands using 
parameters based on these scenario studies. The chosen 

Figure 1.1 parameters representing potential points of intervention.
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Structural parameters

infrastructure•	
shelters•	
zoning•	
adapted construction methods•	
vulnerable industries•	

Financial/legal

insurability•	
funds•	
legislation•	
incentives•	

Organisation

public-private responsibilities•	
hierarchy v. networks•	
sectoral v. integrated government•	
organisation of integrated disaster management•	

Technology

geo-information•	
ICT•	
energy supply•	
water supply and purification•	
transport•	

Behavioural parameters

self-reliance•	
awareness•	
contactability•	

Control parameters
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parameters would serve as fixed assumptions for the concept 
(see also section 1.1):

population: size and profile1. 
economic development (expressed as forecast GNP)2. 
animals: species and numbers3. 
features of cultural heritage value4. 
characteristics of flooding5. 

Below, we examine the future scenarios set out in the 
underlying literature. These are then translated into 
demographic and economic characteristics for the Netherlands 
in 2050. Finally, possible flooding scenarios are outlined. 
We found, incidentally, that the range of the parameters did 
not make any significant difference in terms of flooding. The 
ranges for population, economic growth, animals, cultural 
heritage values and flooding characteristics are not so great 
as to necessitate different approaches in the concept, or any 

radical developments vis-à-vis the safety assignment.

1.2.1 Demographic and economic   
 scenarios

We based our demographic and economic situation in 2050 
on four scenarios used in the scenario studies by the CPB 
and MNP.1 These scenarios are determined by four potential 
trends, which are illustrated in figure 1.2. The directions 
of development have two axes. Along one of these axes, 
the Netherlands develops a more international focus, 
concentrating on Europe and on globalisation. An internal – 
national, or even regional – focus in the Netherlands might 
also be possible. On the other axis we find the difference 
between more or less government control v. more or less 
exposure to market forces and individual responsibility on 
the part of citizens. These axes produce four potential trends, 
which the CPB has dubbed ‘Strong Europe’, ‘Global Economy’, 
‘Regional Communities’ and ‘Transatlantic Market’. Each 
scenario involves its own characteristic development in terms 
of the economy, society and physical structure of the country.

Population and economic growth
Strikingly, the scenarios include no significant differences in 
terms of population growth vis-à-vis flooding risk. Numbers 
and geographical distribution develop in such a way that the 
flooding risks and public safety situation are similar in all 
four scenarios. The population is forecast to grow slightly to 
sharply (maximum 33%), or to fall slightly (see also figure 
1.3 on the next page). The population in 2050 ranges from 
15 to 20 million. There is also no significant difference in 
the distribution of the population, apart from the slightly 

increased urbanisation in the hills to the east of the city of 
Utrecht in some scenarios (see figure 1.4 on the next page).

There are also few differences in terms of population profile. 
All scenarios include an ageing population (a doubling of 
the proportion of elderly people). Only the number of young 
people varies, with possibilities ranging from remaining 
stable to doubling. The studies draw no conclusions about 
developments in relations between immigrants and the ethnic 
Dutch population, an aspect that may be relevant in relation 
to awareness and methods of communication.

If we take gross domestic product (GDP), the total monetary 
value of all goods produced in a country over a particular 
period, as the measure of economic growth, we see major 
variation between the different scenarios, with growth 
ranging from 30% to over 100%. It is assumed that the 
potential damage from flooding will increase proportionately. 
The economic value and economic potential that requires 
protection therefore also increases, as does the importance of 
flood protection. As economic growth increases, so does the 
potential damage.

Finally, we made a number of assumptions of our own for 
2050. We assumed that in 2050 95% of the population will be 
online at home (integrated) and via a PDA (personal digital 
assistant). No more than 10% of the population will not 
be self-reliant, and thus require assistance in the event of 
flooding.
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Animals
It is important to have an indication of the animals present 
in the Netherlands in 2050, as animals – wildlife, pets and 
livestock – are also at risk from flooding. At the moment, the 
concept does not consider wildlife. The number of people at 
risk (see section 1.2) can be assumed to be indicative of the 
number of pets at risk. To indicate the amount of livestock at 
risk, we chose two indicators: the number of dairy cattle and 
the number of pigs. The number of dairy cattle will remain 
stable or rise (by approx. 20%), depending on the scenario. 
The number of pigs will either remain the same or fall sharply 
(down 40%). This is shown in figure 1.5.

Cultural heritage
The concept assumes that features of cultural heritage value 
either take the form of buildings and historical infrastructure, 
or are housed in museums. We assume that the situation in 
2050 will be similar to the current situation.

1.2.2 Characteristics of flooding

The concept is based on the idea that ‘a storm like Hurricane 
Katrina hits the Netherlands, causing extreme flooding’. But 
what would the flooding be like? This section looks at the 
characteristics of flooding on that scale.

A flood is roughly characterised by:
its scale. Characteristics include the speed with which 1. 
water flows into an area, the depth of inundation and the 
size of the inundated area.
its impact: the number of people affected and the 2. 
damage caused. In developing the concept, we based our 
thinking on the ‘demand for assistance’: what assistance 
would be required in the event of major flooding? This 
might consist of help with evacuation, shelters, medical 
assistance, transport etc. The number of people at risk 
from the flood can serve as an indicator of the demand 
for assistance.

Figure 1.4: Land use in the Netherlands in 2030 according to the MNP in 
the ‘Global Economy’ scenario. The hills just outside Utrecht feature a strik-
ing amount of urbanisation and recreational land use. 

Figure 1.3: Population size according to the Population Forecast and four 
scenarios [CPB et al., 2006].
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Figure 1.5: Trend in numbers of pigs and dairy cattle, according to the 
Netherlands Bureau for Economic Policy Analysis (CPB).

The scale of flooding
The Netherlands consists of 53 diked areas (not including the 
areas recently diked in along the river Maas). Figure 1.6 shows 
the diked areas and their statutory safety norms under the 
Flood Defences Act (source: Department of Civil and Hydraulic 
Engineering, Rijkswaterstaat). These diked areas are at risk of 
flooding from the sea (North Sea, Waddenzee), the IJsselmeer 
or the major rivers (the Rhine and its distributaries, the Maas, 
Scheldt, Eems and the estuary). The major rivers are generally 
referred to in terms of the estuary (which is subject to tidal 
influences) and upriver sections.

In extreme circumstances, it is not unlikely that several 
diked areas might flood simultaneously. This happened, for 
example, during the disastrous floods of 1953, when parts of 
Zeeland, West-Brabant and Zuid-Holland all flooded. In 1995, 
when the situation was critical, it was regarded as likely that 
several diked areas might flood. It is not assumed that the 
Netherlands is likely to face combined flooding from the rivers 
and sea at present. However, this might be a possibility in the 
future, as climate change causes sea levels to rise, reducing 
the capacity for river water to drain into the sea.

Possible combinations of flooding from the sea and the rivers 
are given below.

Figure 1.6: Overview of diked areas in the Netherlands and their statutory 
safety norms.

Sea
The largest individual diked area is number 14 (Zuid-Holland), 
in terms of both land area and potential damage and number 
of victims. But if area 14 floods, it is realistic to assume 
that other areas will already have flooded. With potential 
dike breaches along some 150 km of coastline, a number of 
combinations are possible:

The diked areas in Zeeland and Zuid-Holland flood1. 
The coastal defences in Zuid-Holland and Noord-2. 
Holland provinces fail: area 14 (Zuid-Holland) floods in 
combination with area 13 (Noord-Holland)
The northern diked areas (Friesland and Noord-Holland) 3. 
are inundated.

Rivers
Periods of high water levels in the Rhine and Maas have 
been known to coincide. Assuming extremely high levels 
in both rivers, multiple dike breaches in, for example, 
the Bommelerwaard (area 38), the Betuwe/Tieler- and 
Culemborgerwaarden (area 43) and the Land van Maas en Waal 
(area 41) would be possible.
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Katrina as input for the concept
Extreme flooding scenarios can be generated using the above 
information on potential flooding. Current policy studies 
refer to Imaginable Worst-Case Flooding (IWF), a scenario 
under which large areas along the coast would be inundated. 
This concept is based on the Katrina scenario, whereby the 
threat would affect a large proportion of the coast of Zuid-
Holland and Noord-Holland, combined with flooding from the 
IJsselmeer. The Katrina scenario resembles the IWF.

This concept also assumes that, in the event of major risk 
posed by Katrina, parts of Zuid-Holland and Noord-Holland 
would flood within 12 hours, and that a large part of the 
Randstad conurbation in the west of the country would be 
inundated within 48 hours. Water would still be standing in 
parts of the affected area months later.

The impact of the flood: demand for assistance
Demand for assistance depends on the options people have in 
the area at risk of flooding. These options depend in turn on 
two main criteria:

how many people are at risk from the potential flooding?•	
how much time is there between the point at which it •	
becomes clear that there is a real risk of flooding and 
the point at which the flooding actually occurs (the time 
available to act)?

Using these criteria, we can identify four main categories 
that determine the options open to people at risk. These 
categories have also been used in the National Response Plan 
(see the memorandum on which the Plan is based, by Roovers, 
2006, and figure 1.7). The categorisation is the same as that 
used by Pols et al. (2007).

Figure 1.8 and table 1.1 indicate the number of people at risk 
and the demand for assistance in the event of flooding. They 
show the demand for assistance based on the time available 
to take precautions and the number of people at risk. Here, 
demand is based on the number of potential evacuees per 
hour. Figure 1.8 shows the link between the number of people 
in a flooded area and the average number of people that 
would need to be evacuated if all people were to be removed 
from the area, for seven different diked areas.

Figure 1.8: Indication of scale of demand for assistance in event of flooding 
(Roovers, 2006)

Table 1.1: Upper and lower limits for number of people at risk 

(Roovers, 2006)

Upper limit Lower limit

Area
No. of 
people at 
risk

Area
No. of 
people at 
risk

Sea Zuid-Holland
Area 14 3.600.000 Schiermonnikoog

Area 1 1.000

Upriver 
sections

Kromme Rijn
Area 44 650.000 Heerewaarden

Area 40 1.100

Downriver 
sections

Alblasserwaard
Area 16 210.000 Biesbosch

Area 23 300

Lake Flevoland
Area 8 365.000 Marken

Area 13b 1.850

In the event of flooding in several areas, the number of 
people at risk will be higher. The maximum number of 
people at risk is estimated at six million (Roovers, 2006). In 
the event of a storm like Katrina, or the IWF, this concept 
assumes that six million (with no population growth) to eight 
million people (with 33% population growth) will be at risk, 
based on the demographic trends outlined in section 1.1.

Figure 1.7: Four main categories determining the options for action in an 
area at risk.
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02The self-extinguishing disaster

The method used in the ‘Netherlands in 2050’ project was outlined in the previous chap-

ter. We now turn to the concept itself, which is based on ideas developed with a number 

of experts at the start of the project, which have been combined into coherent whole.  

Basis
The concept is based on a resilient society and a cell 
structure. Both produce what we have provisionally dubbed a 
‘self-extinguishing disaster’ (see also figure 2.1).

Figure 2.1: Diagrammatic representation of a self-extinguishing disaster

In the concept:
we no longer refer to ‘flooding’ but to ‘inundation’•	
we no longer refer to a ‘disaster’ but to an ‘inundation •	
situation’
we no longer refer to a ‘crisis’ but to a ‘manageable •	
situation’
we no longer refer to ‘protection from flooding’ but to •	
‘protection in the event of flooding’

The concept is in line with a number of ideas and trends:
•	 the shift from ‘looking to the government’ to ‘individual 

responsibility’, set in motion by the Balkenende govern-
ments [e.g. Steur et al., 2005];

•	 ‘the local community is the measure of all things’, 
Professor Eelco Dykstra, based partly on his experience 
in New Orleans (workshop, December 2006);

•	 ‘all disasters are local’, by the Red Cross [in: Davis, 
2006];

•	 ‘strong local authorities create ties’ [in: Steur et al., 
2005].

The concept focuses on the entire ‘integrated disaster 
management system’, which consists of a number of phases:

proaction: eliminating structural causes1. 
prevention: stopping the cause from leading to a 2. 
dangerous situation
preparation: preparing for a dangerous situation3. 
repression: limiting and curbing the impact of a 4. 
dangerous situation
after-care: restoring normality5. 

The concept focuses strongly on the links between all the 
phases. Looking at the entire system in an integrated and 
combined manner creates new ways of living safely with the 
threat of flooding. Figure 2.2 gives an impression of the ‘bow-
tie model’ which is used to reinforce this integrated view of 
the disaster management system.

Self-extinguishing as a result of:

•	controlled inundation, capture 
in compartments

•	infrastructure and physical 
structure still function despite 
inundation

•	evacuation and shelters guide 
inundation

•	self-reliant neighbourhoods 
help themselves and each other 
while sheltering

Clear management
logistics, logistics, logistics

The resilient society
The local community

Figure 2.2: The ‘bow-tie model’ (which originated in the process industry) illustrates the entire integrated risk management system, including the causal links. 
On the left we see the causes of an undesirable (unsafe) event or situation represented as causal links. On the right, the effects of the undesirable event as 
causal links. Barriers are measures that prevent a causal link from actually being made.
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The key concepts of a ‘resilient society’ and ‘cell structure’ are 
examined below.

Resilient society
Hajer [in Steur, 2006] describes the resilient society, with 
reference to German sociologist Ralf Dahrendorf:

‘For Dahrendorf, responding to theories that regard conflict as 
unhealthy exceptions to order, integration and conflict, it was 
a matter of how a society copes with or is able to cope with 
all kinds of endogenous and exogenous threats to the social 
order. Dahrendorf called for the meaning of social conflict to be 
reassessed. The very focus on consciously coping with conflict 
and the recognition of the need to find ways in which society 
can render tension and smouldering conflict productive make 
this a prospect awaiting operationalisation. Problems and 
conflict prompt exchange of ideas and thoughts. The resilient 
society is constantly able to devise settings in which it is able 
to deal constructively with conflict. The resilient society is 
typified by creativity, in managing politics, and in finding ways 
of making conflict productive.’

The idea of a resilient society plays a key role in the concept. 
Following on from Dahrendorf, this means that we must 
constantly seek conflict with the water. Inundations must 
not be prevented at all cost; they are productive events that 
inspire new ideas, give us new experiences, and enable us to 
adapt to future inundations.

Cell structure
The concept is based on resilient and adaptive cells (see also 
figure 2.3). The effects of an inundation are extinguished 
within the structure (hence ‘self-extinguishing disaster’). 
The cells consist of:

a local, cohesive community (not only at neighbourhood •	
or district level, but also in new, modern, non-physical 
network neighbourhoods), in terms of both the physical 
structure and infrastructure, and of the social community 
and its culture. The gauge is the resilience of the 
community: resilience = awareness + self-reliance.

adequate individual ‘evacuation and shelter’ facilities: •	
within the cells people must be able to remove 
themselves from danger in the event of an inundation 
by leaving the area safely or finding suitable shelter in a 
safe place (at home or elsewhere) in the area. 

a compartment or logical section thereof, including the •	
potential routes to inundation.

  

Figure 2.3: The theoretical cell concept. In the event of a minor inundation 
(in the centre), the situation is extinguished in the first cell, and the 
remaining cells are unaffected. Though a larger inundation reaches more 
cells, others are unaffected. Each cell is able to cope with the inundation.

The definition of community is a vital element in the concept. 
It is not based on communities with physical boundaries. 
Nor is it based on new communities yet to be developed. 
The concept is based on existing communities such as 
neighbourhood associations, sports clubs, churches and 
mosques, virtual online communities etc. These communities 
form the basis for the further development of the concept. 
As such, the schematic cell structure shown in figure 2.3 is 
in reality a diffuse and overlapping network (see figure 2.4). 
This is in line with the growing network/online community 
(Poorthuis, 2006) and the development of communities and 
neighbourhoods that are not restricted to a physical setting 

(Komter et al., 2000).

Figure 2.4: The diffuse nature of the cells. The networks and network 
boundaries are all different, and transcend physical boundaries such as 
neighbourhoods or polders.

The links between the cells are formed by:
overlapping communities (see also figure 2.4);•	
evacuation of people, animal and property from one cell •	
to another;
inundation spreading from one cell to another;•	
technology: modern information and communications •	
technologies connect the cells;
learning from one another: sharing experiences creates •	
learning effects between cells. These effects are 
enhanced by the diffuse structure of the cells.3
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Development of and cohesion between the cells are prompted 
by:

financial incentives and insurance to promote physical •	
and social coherence and self-reliance within and 
between cells
an overarching information and communication structure: •	
this consists of ‘supracellular’ information storage and 
management. This information is designed to preserve 
the coherence between the cells
an overarching infrastructure: to maintain •	
communication, allow physical transportation and control 
the routes taken by the water
good organisation by public and private sector parties •	
that develop, reinforce and manage the cell structure

Experience and learn
The core of the concept is the self-reliance of a community 
in the event of an inundation. The power of this model 

lies in the fact that the resilient community deliberately 
produces new shared experiences. These experiences in turn 
form the basis of their new shared narrative. This all gives 
rise to a learning community: each inundation produces new 
experiences and prompts changes to adaptation strategies.

However, the concept is not specifically targeted at a crisis 
situation. It works in all situations, and is in fact designed to 
ensure that crisis situations no longer arise. A crisis situation 
is regarded as ‘normal’, so it is assumed that people will not 
act as they would in a crisis situation, displaying the ‘fight 
or flight’ syndrome, for example.4 In this concept, people act 
according to ‘habit’ (see inter alia Ajzen and Fishbein, 1980). 

Figure 2.5 depicts this in diagrammatic form.
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Panic in the event of inundation?
The literature identifies four conditions which, if they occur in 
combination, cause panic:

the perception of immediate serious danger1. 
the perception that only a few ‘escape routes’ are 2. 
available
the perception that the ‘escape routes’ are closing, 3. 
prompting a need for immediate escape
lack of communication on the situation4. 

These conditions produce a situation in which the victim 
perceives escape to be virtually impossible.
This implies that communities must learn to cope with the 
situation to eliminate reflex responses in the event of a crisis. 
They must therefore be learning communities which share 
their experiences, and use them to ensure they are better able 
to cope with any future inundation.

This learning experience can be achieved in several ways:
crucially, through virtual reality. From primary school 1. 
onwards, children will be trained to cope with 
inundations in their own virtual environment
by sharing experiences both within physical communities 2. 
such as neighbourhood associations and sports clubs, and 
in online platforms
through regular ‘wet’ or ‘dry’ drills rehearsing what to do 3. 
in the event of an inundation

Several ‘escape routes’ will also be needed, and the latest 
information on the situation must be available at all times to 
individual members of the public.

The Amsterdam fire service produced an interesting brochure 
in 2006. It states that ‘research into the self-reliance of 
members of the public in the event of a disaster or serious 
accident has shown that people are capable of more than is 
generally assumed. They think reasonably during a disaster, 
just as they do in everyday life. They do not panic. They are 
quite capable of taking care of themselves. The authorities 
should therefore preferably play a supporting role and provide a 
safety net for the relatively small group of citizens who, due to 

circumstances, are not self-reliant’.

Targeted/controlled inundation?
Finally, targeted inundation in specific areas might also play 
a role in the concept. By actually allowing water into the area 
on a regular basis, the community will acquire experience and 
learn to deal with flooding. Targeted inundation would involve 
allowing the water in and directing it to the parts of the area 
where it is wanted. Targeted inundation builds self-reliance 
and awareness, thus enhancing resilience.

Targeted inundation would not necessarily imply a lowering 
of standards. Used in situations where a community can 
cope with it, where it does not pose a threat, it could help 

maintain or even raise the statutory safety norm.
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Figure 2.5: Behaviour model, based on Ajzen and Fishbein’s theory (Ajzen and Fishbein, 1980).
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03The elements of the concept

The previous chapter described the theoretical basis of the concept. This chapter now 

turns to the specific features and measures that make up the concept. Section 3.1 first 

sets out the basic structure, identifying six elements. Sections 3.2 to 3.7 then go into 

these six elements in more depth.

3.1 Elements

The full concept consists of six elements:
1. the self-extinguishing disaster
 The effect of the inundation reduces in each cell, not 

only physically, as the inundation abates, but also, and 
more especially, because each subsequent cell is better 
able to cope with the inundation and its impact.

2. the encouraging and guiding government
 The government encourages and guides the development 

of resilient communities (self-reliance and awareness-
raising). In the event of an inundation, the government 
facilitates and guides. It facilitates with information and 
help, guides by producing scenarios, maintaining order 
and assisting with recovery.

3. the self-reliant community
 Individual citizens and the communities to which they 

belong are self-reliant. They choose the most suitable 
option from those available. Continuous dialogue also 
takes place, and lessons are drawn from the situations 
that arise. During an inundation citizens are involved in 
replacement activities as far as possible.

4. the adaptive infrastructure
 The inundation is guided by solid flood defences and 

structures, and by zoning and construction methods; 
there is a focus on ‘pumping out and cleaning up’.

5. the constant supply of information
 The necessary information is provided at all times and in 

all places using modern information and communications 
technology. Citizens receive information about forecast 
water levels and possible courses of action on their 
Personal Digital Assistant. They carry their PDA with 
them, and information is also displayed on virtual 
screens on the walls of their homes and other buildings. 
The authorities provide constantly updated information 
on water levels, evacuation and shelters, the location of 
individuals etc.

6. the role of money
 The foundation of the entire concept: incentive funds 

to achieve the desired physical and social structure, 
insurance to enable people to be self-reliant and disaster 
funds to cope with the unexpected.

3.2 Element 1: the self-extinguishing  
 disaster

At the core of the concept lies the self-extinguishing disaster.  
From the moment the dike breaches, the disaster starts to 
extinguish itself, as a result of:

small compartments in which the water is caught, •	
retained or diverted, combined with large inundation 
sites in rural areas. These sites drain or store the largest 
quantities of water. Within these areas, there are flood 
refuge sites. Buildings float, are flood-resistant or are 
situated on mounds.
limited head difference and low norms. Inundation occurs •	
relatively frequently. A controllable overflow is opened 
when high levels of discharge are forecast. The dike is 
opened to prevent it from breaching.
zoned construction, combined with flood-resistant •	
building techniques. Building methods are adapted 
accordingly in areas likely to flood. Functions and 
buildings that may not be exposed to inundation are 
on higher ground. Buildings are fitted out to act as 
long-term shelters. Homes are adapted to cope with 
inundation, with appropriate fittings and furnishings on 
both the ground floor and higher floors.
self-reliant and aware, informed citizens. People know •	
what they have to do. They have been informed digitally 
of what to expect and what courses of action they can 
take. Within their communities people help and inform 
each other.
in land use plans wide strips of land are reserved for •	
natural differentiation in norms, and for buffering (flood)
water.
transport of people, animals and property, is locally •	
taken care of. Amphibious vehicles play a key role, new 
energy sources (e.g. solar and hydrogen) dispersed locally 
ensure that everything keeps working. We envisage any 
evacuation occurring by water as well as via the road 
network.
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Pols et al. (2007) presents an interesting figure, reproduced 
here as figure 3.1. It shows the features of an inundation 
from the sea in the Haaglanden region. The researchers 
consider the water depth (depth of inundation) and the 
speed with which the water rises (inundation rate). They find 
clear differences in both the rate and depth of inundation. 
The management strategy and self-reliance approach can be 
differentiated to tailor for this: where should we evacuate, 
where can we evacuate, when and where to, where can we 
offer people shelter etc.?

Finally, it is important that, as the Amsterdam fire service 
pointed out in 2006, there is no disruption of public order in 
a self-reliant community.

Figure 3.1: Detail from map 8 in Pols et al. (2007). Differentiation in the 
flooding pattern in Zuid-Holland allows us to put self-reliance into practice 
in a differentiated manner in this area.

3.3 Element 2: the encouraging and  
 guiding government

The government focuses on fostering a resilient society. It 
encourages self-reliance and awareness, not primarily by 
passing laws, but by means of programmes and incentives 

for cooperation, awareness-raising, zoning, suitable 
construction methods, local shelters etc. Only when there 
is an actual inundation does the government take on its 
guiding role, acting as a single guiding authority, setting 
out clear responsibilities. NGOs – the Red Cross, farmers’ 
organisations, nature conservation groups, local associations 
– play an important role in supporting the government. 
Private-sector parties such as property developers and owners 
focus on supporting the concept. The management of the 
different areas is the responsibility of private-sector parties: 
construction companies that undertake to manage a flood unit 
for ten years, maintaining the facilities and infrastructure and 
repairing them after any inundation.

The concept refers to flooding scenarios, which are not 
simply a matter of how water might flow into an area 
(expressed in terms of land area, locations, water depth 
and flow rate). They also include other elements of the 
self-extinguishing disaster, such as the scenarios for 
evacuation and shelters, the presence of people and 
animals, emptying the area of water etc. A flooding 
scenario outlines a possible event, from the moment 
the water is let into the area, to the point at which it is 
deemed dry again.

The authorities and the local management organisation draft a 
flood management plan which indicates:

what flooding scenarios are possible in the area•	
what shelters and evacuation routes are present•	
how energy and information supply are managed in the •	
area
how information and goods are exchanged with other •	
areas at various levels (local, regional, river basin)
how education, learning and awareness-raising are •	
embedded in the area
how the area is managed•	
how management is organised and financed. Who plays •	
what role, and when?

The government ensures the plans are embedded in an 
EU context, provides financial incentives for enterprising 
activities (transport, rescue, protection), facilitates learning 
(starting in schools and playgroups, baby and toddler clinics 
etc.) and after-care and suggests different courses of action. 
The government is concerned primarily with one question: 
‘What do you need to survive?’.
In this way, the government builds a resilient society, and 
encourages others to do the same. It also ensures people 
have adequate information in the run-up to and during an 
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inundation. In this way, it tries to ensure that the community 
is self-reliant when an inundation occurs.

3.4 Element 3: the resilient    
 community

The resilient community consists of physical and social 
networks of people that are able to cope in the event of an 
inundation. To this end:

they have access to accurate local information (PDA) and •	
energy sources (solar, wind, hydrogen)
they have a shelter nearby where they can spend at •	
least a month. The shelter might be a nearby reception 
centre that is on high ground or has been built in a 
specially adapted way. It might also be a specially fitted 
top floor of their home or another building. All shelters 
can be supplied by boat or helicopter. They are stocked 
with enough food and drink (astronaut rations, and 
‘self-cleaning’) and have an energy supply, wireless ICT 
connection, waste processing and a boat.
people have been trained right from the baby and •	
toddler clinic and primary school stage to cope with an 
inundation. Swimming certificates have been replaced by 
a combined swimming, sailing and first aid certificate. 
People train in virtual environments and drills are held 
regularly, and it is normal to discuss the matter at sports 
clubs, music societies and neighbourhood associations. 
There are annual gaming competitions. Young people 
doing their civilian service are obliged to help out in the 
event of an inundation.

they make active use of the emergency professionals in •	
the community, ranging from family doctors, to other 
doctors and specially trained professionals.

The development is in line with the paradox in housing 
trends over the past few centuries. Housing has become 
highly individualised and privatised. However, this 
development has been possible only thanks to large-scale 
public works. The clearest example of this is in the water 
supply: to supply water to individual homes, large-scale 
networks are needed (drinking water supply and sewerage) 
[Advisory Council on Government Policy, 2005; Komter 
et al., 2000]. The same might apply to this concept: 
the development of local resilient communities requires 
infrastructure that extends beyond the community, for 
information supply, energy supply etc. However, these 

facilities will have to be self-contained at local level.

A resilient community requires a learning ‘neighbourhood’. 
According to the Advisory Council on Government Policy 
(2005), a learning neighbourhood consists of an inspiring 
environment and inspiring prospects. This means that the 
government must assign ‘inspiring the community’ as key 
element in both its organisation and its operations.
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3.5 Element 4: the adaptive    
 infrastructure

The country is structured in such a way that inundation is 
controlled, vital infrastructure continues to function and the 
right functions are located at the right places.

Controlled inundation
The inundation is deliberately guided through compartments 
intended to buffer the water, using dikes, height differences, 
raised features and infrastructure. Major flows of water are 
directed to specially designated and adapted parts of rural 
areas.

Vital infrastructure
In the concept, the following are regarded as vital 
infrastructure:

the infrastructure needed for evacuation and shelter •	
(roads, waterways and buildings);
also energy supply (local, solar, wind and hydrogen).•	
Energy generation near inlets and overflows will be 
needed during an inundation;
water supply (self-cleaning);•	
communication structures.•	

The right functions at the right places built in the 
right way
The infrastructure and physical structure of the country will 
have been adapted: floating where necessary (homes, roads), 
protected where necessary (shelters, hospitals, vulnerable 
industries). Where desirable and efficient, boats will play a 
major role.

3.6 Element 5: the constant supply  
 of information

One essential element is the constant supply of information: 
everyone will receive tailored information via their PDA, 
the community and the Internet (cell broadcasting). The 
information will consist of the following:

information on rising water levels, via images and mobile •	
phone at home. A virtual line in the home will indicate 
the expected level of inundation.
over time, the information will become more specific, •	
with details of where the dike will be breached, when 
and how high the water will rise, and what precautions 
people should take.

people will be informed what shelters they should •	
proceed to and what routes they should take, and when. 
Specific individual courses of action, embedded in a 
digital overview and decision-making system.
information on after-care: when can people return, what •	
must be done, and who will do it?

The PDA and the Internet will also provide information on 
the authority responsible for directing matters (nationally 
and regionally). Modern information and communications 
technology will inform the central coordinating authority of 
the choices people make in the event of an inundation, where 
they are and what implications this has for the scenarios 
and options of other people, cells or communities. In short: 
information management involves continuous exchange 
of information at various levels, both within and between 
networks, and between the local, regional, national or river 
basin levels.

Finally, digital images will play an important role (the ‘in-
undation satnav’). Inundation depths of only 10 cm or more 
make roads and other patterns difficult to see. It becomes dif-
ficult to walk, and steering a boat in the right direction can 
also be problematic. The ‘inundation satnav’ will ensure that 
people can still travel by water during an inundation. 

3.7 Element 6: the role of money

Finally, money provides the foundations of the concept.
incentive funds (local, regional, national and European) •	
to ensure the element described above can actually be 
put in place.
investment funds to enable the necessary investments •	
to be made in physical structures, infrastructure and 
communications.
insurance to limit the damage and to encourage •	
awareness and well-considered action.
insurance or funds to pay compensation or to prepay •	
companies that carry out work or make goods or 
equipment available during times of actual or threatened 
inundation (builders, supermarkets etc.).
emergency funds to cope with unforeseen circumstances.•	
alternative economy during an inundation: disaster •	
tourists, guided tours, alternative workplaces etc.
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The previous chapters examined the concept and its individual elements. But how would 

such a concept actually work in practice?

In this chapter, we turn our attention to this question. 

Having described the situation (in section 4.1), we then 
follow events as they unfold in five phases:

the threat of flooding emerges (section 4.2);•	
the breaching/overflowing of the dike and the •	
subsequent inundation of the land (section 4.3);
the stable inundation phase: the land is flooded, the •	
dike is repaired (section 4.4);
the recovery phase: the land is no longer inundated •	
(section 4.5);
the situation returns to normal (section 4.6).•	

To keep things simple, we first consider a relatively minor 
inundation. Section 4.7 then considers a situation where the 
storm and flooding assume ‘Katrina-like’ proportions.

4.1 Situation

Our story takes place in a fictional part of the Netherlands, 
in the polder around a fictional town. The area lies between 
two major rivers and is under the tidal influence of the sea. 
A major storm and large volumes of water flowing down the 
rivers cause high water levels around the poldered area. Some 
40,000 people live in the polder. The town has a population 
of 10,000, and 500 people live in the neighbourhood in 
question. 95% of them can be contacted by PDA. All homes 
have a local energy generator (hydrogen, solar and/or wind 
power).

In the polder, agricultural land – mostly meadows for grazing 
livestock – alternates with nature conservation areas. There 
are specially constructed raised features in the landscape 
that act as refuges for animals at times of flooding. The area 
has twelve shelters, in buildings that are normally used as 
sports centres and churches. Six are on higher ground, six are 
floating.
The area has a central coordination team (CCT) with 
representatives from the local authority, the regional flood 
protection authority, the water board and Rijkswaterstaat. 
There is also a virtual national flooding computer centre 
(NFCC), which provides online water level forecasts, 
inundation forecasts and information on possible scenarios 

for evacuation, shelters and demand for and supply of 
assistance in potentially inundated areas.

The maintenance contract for flood management in the area 
has been awarded to a specialist construction company and 
involves:

maintaining overflows and inlets;•	
repairing dike breaches;•	
clearing up deposited material;•	
cleaning out waterways;•	
repairing infrastructure.•	

4.2  The threat of flooding emerges

Events:
Four days before the dike is breached:

The NFCC picks up signals from monitoring points in •	
Germany and the Ardennes warning of large volumes 
of water in the major rivers. The signal is translated 
into a forecast of high water levels around the polder 
and possible inundation patterns in the event of a dike 
breach. The time scale is four days: any inundation will 
occur in four days’ time. There is also information of 
a storm forecast at sea. This information is linked to 
the river information and converted into inundation 
forecasts.
The possible scenarios are transmitted to people at •	
home via their PDA and automatic information screens. 
No possible courses of action have yet been given. 
Neighbourhood teams meet.
The scenarios are also received at the CCT, which gives •	
the signal to prepare the shelters.
Neighbourhood teams check the shelters and make them •	
ready. Neighbourhood associations and sports clubs check 
whether everyone has received the information. Energy 
points in homes are charged up.
Cattle are taken to flood refuges, feed/hay is brought in. •	
Some of the cattle are taken to stalls that can float in 
the event of an inundation.
Insurance companies are informed. They digitally survey •	
the situation and reserve the necessary funds.
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Two days before the breach:

Stronger signals are received warning of an impending •	
storm at sea that will cause water levels to rise in the 
estuary. This is combined with information about the 
volume of water in the rivers to produce a forecast of 
water levels and locations where dikes may breach. The 
NFCC develops scenarios for each potential breach site 
detailing inundation rates and depths, and indicates 
possibilities for evacuation, shelter locations and the 
presence/location of people. The supply of and demand 
for assistance are also forecast.
The administrators responsible (CCT) determine on the •	
basis of the expected flooding scenarios where water 
should be let in. The dike is prepared and the consequent 
scenarios and evacuation routes associated with this 
location are translated into possible courses of action 
for all individuals. They are informed of these options via 
their PDA and digital information screens.
Check as to who has confirmed that they have received •	
the information. Neighbourhood associations and sports 
clubs are involved in approaching and informing everyone 
who could not be contacted or has not confirmed. Street 
flood coordinators visit everyone in their street.
Anyone who is not able to cope independently is moved •	
under the direction of the CCT, either to a shelter or to a 
higher floor, or is evacuated from the area.
Pets can be taken to special reception centres. In some •	
parts of the area pets can simply be placed in special 
facilities in the attic.
In the local natural history museum, where there is a •	
Van Gogh sketch of the local landscape, all exhibits 
are placed in watertight boxes and transported to the 
repository in the attic, which is beyond the reach of the 
flood water.
Evacuation routes are marked out and prepared •	
(automatic guidance system).
Shelters are made operational.•	
Everyone who is staying at home prepares their top floor. •	
Food supplies, water and energy are available locally. 
Boats are ‘moored’ to the houses.
Everyone who is ‘safe and sound’ sends notification of •	
the fact via their PDA. Pop-up information screens on the 
walls of people’s homes and of shelters give details of the 
latest situation.

To summarise: in each neighbourhood of the town, 300 people 
have left the area by car, 100 are in shelters, and 80 are still 
in their own homes. Twenty people have not been located.

4.3 The dike is opened

Events:
The volume of water in the river increases and, almost •	
simultaneously, the storm gains strength. Water flows 
into the polder, and the storm creates dramatic scenes.
Water is let through the dike at the designated location •	
(or locations); the overflow is put into operation.
Water flows into the area. After several hours the area •	
around the town is under approx. half a metre of water.
Ten hours after the breach the entire polder is under •	
some three to four metres of water. After approx. 18 
hours the water level in the polder stabilises, to a 
maximum of four metres. The storm weakens.
Large areas of the town are under water. In some parts of •	
some neighbourhoods people are still sheltering upstairs 
in their homes (80 people). Most people (300) have left 
the area and are camping out in shelters in villages on 
the sandy ground to the south. The majority of people 
(100) are in shelters on higher ground in the surrounding 
polders. There they are surrounded by water.
The shelters and neighbourhood teams stay in contact •	
with each other and the central coordination post of the 
CCT. Information on events is updated centrally online 
using webcams, satellite images and information received 
by PDA.

Once the flow rate falls below 0.5 m/s a signal is issued that 
it is safe to travel by boat. Neighbourhood coordinators set 
out in the boats kept in people’s homes. They provide first aid 
where necessary and pass information on the local situation 
to the central coordination post. Inundation satnavs prove 
invaluable in guiding the neighbourhood coordinators to 
the people. Where people need medical assistance, the Red 
Cross sends larger first-aid boats to assist the neighbourhood 
coordinator.

Everyone is informed of the current situation and the forecast 
via their PDA: how long the inundation will last, how they 
will be cared for and supplied with essential items, and what 
courses of action are open to them.
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4.4 Stable inundation

The area empties of water, naturally where possible, and 
with the use of pumps where necessary. The polder pumping 
stations are specially designed for this, and extra emergency 
pumps are also set up. The coordination centre directs 
operations. This situation persists for one or two months.

The people in the shelters:
are taken out of the area by boat. They stay with family •	
or in shelters in villages on the sandy ground to the 
south. Most are able to resume working via wireless 
networks. Others are deployed for recovery work in the 
polder or for various projects elsewhere in the country. 
Some people operate commercial or public information 
call-centres from the shelters. Some help with work in 
the polder, travelling by boat.

Boats are used to deliver supplies to the shelters in the •	
polder and take people out for a break.
Ten of the 20 people who were not initially located have •	
been found, some of them having returned from holiday.

4.5 Recovery

The area is now dry again. The construction companies 
contracted to carry out recovery work begin cleaning up and 
repairing the damaged infrastructure, restoring water channels 
etc. Where necessary, farmers work with the construction 
companies to restore the topsoil.

People return from the shelters and the higher sandy ground. 
The local coordinators provide guidance and visit everyone 
who stayed at home. Counsellors are on hand at community 
centres and in clubs to listen to people’s accounts of events. 
Evaluation meetings are held, in community centres and clubs, 
and online. Services in churches and mosques are devoted to 
the events. The 20 people who could not be located prior to 
the evacuation have now all been found.

Insurance teams survey the damage, partly on the basis of 
online registration. Compensation is paid out pending a final 
evaluation.

The CCT gathers evaluation data, including information on:
how the inundation and the breaching of the dikes went;•	
how the organisation of the evacuation and the shelters •	
went;
the care and assistance provided;•	
any victims.•	

Evaluation meetings are held at which anyone affected can 
talk about their experience. Schools, in particular, conduct 
evaluations and do projects on the inundation. The flood 
management plan is improved on the basis of the evaluations. 
Contracts with construction companies are amended 
accordingly.
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4.6 Normalisation

Normal life has resumed. The events have been evaluated at 
various meetings, and parts of the flood management plan 
and some organisational details will be changed. Training 
programmes are in progress in schools. Every two years 
all neighbourhoods, clubs etc. will hold a virtual drill. At 
swimming lessons, children will also be taught how to sail 
boats. Swimming lessons will also include ‘inundation lessons’. 
The flood management plan will be updated every two years.

4.7 And Katrina?

The question that prompted the development of this concept 
was how the Netherlands would cope with the impact of a 
storm like Katrina. The example above is based on a less 
severe inundation. If a storm of Katrina-like proportions really 
were to hit , it is assumed that a large proportion of the coast 
of Zuid-Holland and Noord-Holland would be under threat, and 
that there would also be inundation from the IJsselmeer. Such 
an event might be forecast slightly less in advance, though 
not substantially so.

04
If Katrina were to hit, parts of Zuid-Holland and Noord-
Holland would be under water within 12 hours. Within 48 
hours a large proportion of the Randstad conurbation would 
be under water. Water would remain in large parts of the area 
for months after the breaches. Furthermore, not only would 
this area flood, large parts of the rest of the Netherlands 
would also be under water. Six to eight million people would 
be at risk.

The essence of the events in the fictional town would not 
essentially change. The area would be expected to cope 
independently. Assistance would take longer to arrive. Shelter 
outside the area would be full, so places would have to be 
sought further afield. But in essence, the response would be 
the same.
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05Reflection

The concept has been described in broad outline and in more detail in the preceding 

chapters. This final chapter takes one last critical look at the concept, based on the pre-

vious chapters and on our discussions of the concept. What opportunities does it offer? 

What are its limitations? What questions does it raise? Section 5.1 reflects on the con-

cept, and in section 5.2 we close with our five ‘top tips’. 

5.1 Reflection

In the previous chapters we have presented a concept that 
places local resilient communities at the centre of flood 
response. In this concept:

we no longer refer to ‘flooding’ but to ‘inundation’;•	
we no longer refer to a ‘disaster’ but to an ‘inundation •	
situation’;
we no longer refer to a ‘crisis’ but to a ‘manageable •	
situation’;
we no longer refer to ‘protection from flooding’ but to •	
‘protection in the event of flooding’.

The concept is not intended as a ready-made, comprehensive 
alternative to current flood protection practices. Nor is it 
worked out perfectly in every detail, ready to apply. It is 
above all an invitation to debate and reflect on the issue. 
The concept offers new combinations of elements that might 
potentially strengthen our current flood protection system, 
particularly in light of the impact of climate change.

Many questions were asked in the development of the 
concept. Many were also raised and many comments made at 
the workshops and discussion meetings. The most important 
of these are considered below.

In what situations would the concept work?
The project began with the scenario that a storm like 
Hurricane Katrina hits the Netherlands in 2050. This would 
cause large-scale flooding along much of the coastline and 
the central Netherlands. The Imaginable Worst-Case Flooding 
scenario used in current policy studies also assumes that 
large parts of the coast would flood. The example situation 
described in chapter 4 is a fairly local one, where the 
main threat comes from the rivers. It does not consider 
simultaneous flooding in other parts of the rivers area or the 
coastal strip. This raises the question: ‘Would the concept 

work in the event of large-scale flooding where the available 
response time would be much shorter and the inundated area, 
the affected parts and the numbers of people were much 
greater?’. In other words: under which external conditions 
would the concept work? In more sparsely populated areas in 
the rivers area, for example, where flooding can be forecast 
well in advance and there are relatively few inhabitants, we 
believe the concept would work very well. One important 
factor, given the major impact that climate change is likely 
to have on the rivers is that, besides changes to the pattern 
of flow in the river, sea-level rise will also lead to problems 
in the rivers, as the drainage capacity for rainwater and 
meltwater reduces.

One interesting debate centres on the situation in the 
middle of Zuid-Holland and Noord-Holland provinces (‘Central 
Holland’). This area has the highest population, the greatest 
inundation depths and the shortest prediction times. The 
concept might not work in these circumstances. Too many 
people to shelter and evacuate, too many who cannot be 
contacted. Just think of the chaos on the roads on 
5 December, when everyone leaves work early to celebrate 
St. Nicholas’ Eve with their family.

However, it is precisely in Central Holland, where it is difficult 
to forecast flooding and evacuate people, where there is 
insufficient capacity to help everyone who needs assistance, 
that focusing on self-reliance may be the only way of limiting 
the damage and the number of victims caused by flooding. 
Furthermore, the differentiated picture of the inundation (see 
for example figure 3.1) would allow the model to be applied 
here. In heavily populated Central Holland, the concept might 
make an interesting addition to current flood protection 
strategies.
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05
Is it cost-effective?
It is generally argued that raising and improving flood 
defences is the cheapest option when it comes to flood 
protection. During the debates on the concept, it was 
argued that it would be far less attractive from a financial 
point of view. It would take major investments to adapt the 
infrastructure and adopt new building methods. It would also 
require investment in people. Although the costs and benefits 
of the concept have not been compared with those of other 
options, experts suggest that it might be expensive. We would 
like to explore whether this is indeed the case.

Is self-reliance a realistic goal?
In recent decades, it has become apparent that society 
cannot be deliberately moulded. As such, one may well 
question the extent to which the self-reliant and resilient 
communities that lie at the core of this concept can really be 
achieved. It would at any rate take a long time. Even if we 
began working towards it right now, we would not see the 
results for a very long time. It would also involve leaving a 
lot up to the people themselves: the authorities would direct 
matters, but would operate at arm’s length. Incentives in the 
form of money, examples and practical experiences, possibly 
reinforced by rules, could prompt society to become more 
self-reliant and resilient. We cannot say to what extent this is 
a realistic goal. It is however clear that existing physical and 
virtual communities would provide a good basis for further 
development.

Other comments
The concept focuses strongly on self-reliance and 
communities. The financial and administrative side have not 
been worked out in any detail, and doing so might lead to 
new perspectives. Experts have suggested that self-reliance 
could be achieved, mainly at a local level. In this respect, 
the concept would enhance the Netherlands’ resilience in 
the event of flooding. Pols et al. (2007) define resilience 
(following De Bruijn, 2005) as ‘the capacity to recover from 
disaster’. Resilience makes a system flexible and robust. 
However, it would not be possible to achieve a resilient 
Netherlands at the macro level. The concept does however 
provide elements that would enhance resilience to some 
extent.

The question remains how likely it is that a storm like 
Hurricane Katrina would ever hit the Netherlands.

The benefit of the concept
Applying the concept (or parts of it) in all or part of the 
Netherlands would bring a number of benefits. It would make 

our flood management system more resilient. Pols et al. 
(2007) also draw attention to the lack of resilience in our 
current system. The concept presented in this book would in 
our opinion contribute to the resilience of the system, as it 
would help society cope with and recover from flooding.

The concept and elements of it could also help with impact 
mitigation in other situations, not only as a result of local 
flooding and extreme rainfall, but also resulting from other 
threats. Further development of the concept could enhance 
safety in other delta regions in other countries. By around 
2100, some 30% of the world’s population are expected to be 
living in ‘red’ deltas.

The concept is in line with the current recommendations of 
the Netherlands Council on Housing, Spatial Planning and 
the Environment (2007), which calls for ‘a paradigm shift 
in adaptation policy, whereby climate change is no longer 
viewed as a threat, but as a reason to reconsider the strategic 

structure of the Netherlands’.

5.2 The five top tips

We have devised five ‘top tips’ for Dutch policymakers, based 
on the concept. Some are new, some simply reinforce current 
policy:

Encourage local self-reliance. Use local events such as 1. 
extreme rainfall and storms to test and develop the 
concept.

Link flooding scenarios to flood management scenarios. 2. 
Produce complete scenarios that not only consider 
potential flooding, but also the associated impact 
mitigation measures (such as evacuation, shelters, 
assistance) that can be used as a basis for policy 
development.

Develop policy on after-care and development designed 3. 
to raise people’s awareness.

Acknowledge in the flood protection debate and in policy 4. 
development the differences between areas. Despite the 
similarities, the debate on Central Holland differs in 
many ways from that on the areas along the major rivers. 
Tailor policy to the local situation.

Make the film to encourage water-awareness among the 5. 
general public and involve them in the debate.

34



attachment 
References

Ajzen I. & Fishbein M.; Understanding attitudes and predicting social 
behaviour, Prentice-Hall, New Jersey (1980) 

Borsboom e.a.; RIVM-MNP; Ruimtelijke beelden; Visualisatie van een veran-
derd Nederland in 2030 (2005)

Centraal planbureau, Milieu- en natuurplanbureau en ruimtelijk planbu-
reau; Welvaart en leefomgeving (2006)

De Jong e.a.; Lange-termijn bevolkingsscenario’s (2004), CBS/RIVM-MNP

Davis, T., e.a.; A failure of initiative; Final report of the select bipartisan 
committee to investigate the preparation for and the response to Hurricane 
Katrina; Report by the select Bipartisan Committee to investigate the prepa-
ration for and the response to Hurricane Katrina (February 15, 2006)

Hoekstra, A.Y.; Nederland minder kwetsbaar maken; Waterforum (7 juni 

2007)

Komter, A.E., J. Burgers en G. Engbersen; Het Cement van de Samenleving, 
Een verkennende studie naar solidariteit en cohesie; Amsterdam (2000)

Pols, L., P. Kronberger, N. Pieterse, J. Tennekens; Overstromingsrisico als 
ruimtelijke opgave; NAi Uitgevers, Rotterdam; Ruimtelijk Planbueau Den 
Haag (2007)

Poorthuis, A.M. (red.); De kracht van netwerkbenadering. Een dynamische 
en inspirerende kijk op de organiserende samenleving; van Gorcum (2006)

Regionale brandweer Amsterdam en omstreken; Expertisecentrum Risico- en 
Crisisbeheersing. Zelfredzaamheid van burgers. Brochure (Juni 2006)

Roovers, G.; Memo Scenario’s voor operationeel plan hoogwater; 
Oranjewoud (2 oktober 2006)

Roovers, G.; Op naar de veiligheidsketen, Het Waterschap no. 1 (januari 
2005)

Steur, B., A. van der Goot; De diagnose van burgerparticipatie op Lokaal 
niveau. In: De boel bij elkaar houden, essays naar aanleiding van het 
Festival der Bestuurskunde 3.0, Amsterdam (2006)

TU Delft; Inspiratiepapers Woonwijken van de toekomst, OTB 

VROM-Raad; De hype voorbij. Klimaatverandering als structureel ruimtelijk 
vraagstuk, Den Haag (2007)

Wetenschappelijke Raad voor het Regeringsbeleid; Vertrouwen in de buurt; 
Amsterdam University Press, Amsterdam (2005)

Workshop participants

The people below attended one or more workshops held to develop this 
concept:

Eelco Dykstra, Professor of Interntional Emergency Management, •	
Institute for Crisis, Disaster and Risk Management,                
George Washington University, US
Arjen Hoekstra, Professor of Water Management, University of •	
Twente
Sjoerd Romme, Professor of Entrepreneurship and Innovation,       •	
TU Eindhoven
Rob van Vliet, Technical Director, Centric IT-Solutions/Centric •	
Software
Gijs Kloek, Head of Reinsurance Analysis, Eureko Re•	
Wilfried ten Brinke, water expert, RWS-RIZA•	
Mark de Koning, illustrator and organisational creativity consultant•	
Bart Klaver, management and organisation consultant, Oranjewoud•	
René Windhouwer, evacuation consultant, Oranjewoud•	
Pieter-Jeroen Bart, flood protection consultant, Oranjewoud•	
Vincent Kuiphuis, water management consultant, Oranjewoud•	
Nancy Polet, management and organisation consultant, Oranjewoud•	
Fanny van Heemskerck Pilllis, crisis and disaster management •	
consultant, Oranjewoud SAVE
Ferdi Timmermans, Head, Water Department, Zuid-Holland Provincial •	
Council
Patrick Logister, Dutch Red Cross•	
Johannes van Blommestein, former mayor of Voorst and chair of the •	
Association of Dutch River Municipalities
Art de Vos, Zuid-West 3 Communicatie•	
Sander Alt, Urrebuk Animation Studio•	
Ralph Schielen, WaterINNovation Platform, Rijkswaterstaat•	
Roelant Schenk, Association of Netherlands Municipalities•	
Bart Yedema, Haaglanden emergency assistance region•	

Notes

1 The MNP and CPB scenarios are for 2030 and 2040. Although not 
strictly methodologically correct, we have used the results in these 
scenarios for ‘target date 2050’ in the concept.

2 The idea of a cell concept and self-extinguishing disaster were de-
vised and are being further developed by Professor Arjen Hoekstra of 
the University of Twente (see for instance Hoekstra, 2007).

3 One example is the sharing of experience between the US and the 
Netherlands concerning the New Orleans flooding of 1995.

4 The fight-or-flight response, also called the acute stress response, 
was first described by Walter Cannon in 1915. His theory states that 
animals react to threats with a general discharge of the sympathetic 
nervous system, priming the animal for fighting or fleeing. This 
response was later recognized as the first stage of a general adapta-
tion syndrome that regulates stress responses among vertebrates and 
other organisms.
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Summary

What would happen if a storm like Hurricane Katrina, which devastated New Orleans in 

2005, were to hit the Netherlands? 

If we are to be prepared by 2050 for the impact of a changing climate that could result 

in storms of this magnitude, we have to start making our society resilient.

This concept explores a cell structure as a possible answer, 
whereby local communities would seek their own solutions in 
their own compartment. A resilient society would generate 
new, shared experiences that would lead to a learning 
community. Each new inundation would prompt alterations to 
adaptation strategies.

A resilient society has six key features:

the self-extinguishing disaster:
 The effect of the inundation would decrease in each 

cell, not only physically, as the inundation reduced, but 
also because each cell would be better prepared to cope 
with the inundation and its impact.

an encouraging and guiding government:
 In the event of an inundation, the government would 

facilitate with information and assistance and guide by 
producing scenarios, maintaining order and helping with 
recovery.

a self-reliant community:
 People would be self-reliant, aware of dangers and 

possibilities, and able to choose the most suitable 
option. Experiences would be broadly communicated so 
that people could learn from each other.

an adaptive infrastructure:
 Any inundation would be guided by solid water 

defences, structures and zones. Alternative construction 
methods would make society ‘waterproof’. In the event 
of a disaster, the focus would be on ‘adaptation, 
pumping and cleaning up’.

a constant supply of information
 ICT would ensure that the necessary information were 

present at all times and in all places. People would 
know what water levels were forecast and what courses 
of action they can take.

the role of money:
 Incentive funds and insurance would help to achieve the 

desired physical and social structure, and disaster funds 
would help cover unforeseeable events.

 

This book is based on a fictional flooding situation that 
unfolds in five phases:

the threat of flooding emerges; •	
the breaching/overflowing of the dike and the inundation •	
of the land;
the stable inundation phase: the land is flooded, the dike •	
is repaired;
the recovery phase: the land is no longer inundated;•	
the situation returns to normal.•	

In the more sparsely populated areas of our country, it 
should be perfectly feasible to achieve a resilient society, 
as alternatives are available and the emergency assistance 
infrastructure is not so heavily burdened. However, in the 
event of major flooding in Central Holland the emergency 
services would probably not have sufficient capacity. Self-
reliance, as outlined in this book, may well be the only way 
to limit the damage and keep the number of victims to a 
minimum. The question is, however, how can we achieve it? 
One thing is certain: we must start devising regulations and 
encouraging desirable behaviour in good time, as experience 
shows that it takes a long time for a society to learn to cope 
for itself.

So the story has only just begun, and indeed this book 
is above all an invitation to discuss and reflect. New 
combinations of elements could enable us to strengthen our 
current flood protection system. This is extremely important, 
given the impact of climate change, which has prompted the 
Council on Housing, Spatial Planning and the Environment to 
call for ‘a paradigm shift in adaptation policy, whereby climate 
change is no longer viewed as a threat, but as a reason to 
reconsider the strategic structure of the Netherlands’.
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