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Abstract

The purpose of this study is to explore whether there is a difference in perceived flood risk
between low and high flood risk coastal areas of the Netherlands. The central research question
is: “To what extent does perceived flood risk of people differ between high flood risk and low
flood risk areas in coastal regions of the Netherlands?” Zierikzee has been selected as a high
flood risk area and Zandvoort has been selected as a low flood risk area. Preparedness, worry,
awareness, experience, and trust have been identified as key elements of risk perception
through literature research. The impact of these elements on perceived flood risk were
measured through quantitative research. Quantitative data was collected by spreading surveys
among residents in Zierikzee and Zandvoort through both digital and physical means. Results
shows that people living in high flood-risk areas have a higher risk-perception since they are
more worried, prepare more for potential flooding, and have more experience regarding prior
flooding compared to low flood-risk areas. Results also show that, in Zierikzee, there is a
relation between the theory about preparedness, awareness, worry, and experience. In
Zandvoort a relation has been found between the theory about worry and trust. Future research
can dive deeper into the strength and direction of these relations and see whether a relation is
positive or negative and whether a relation between variables is strong.
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1. Introduction

1.1 Background of research

The Netherlands has been dealing with water safety issues throughout history (PBL, n.d.). 70%
of the Netherlands is sensitive to flooding and 26% lies below sea level (PBL, n.d.). Most of
these areas are inhabited and thus are people residing there exposed to potential water safety
hazards, such as floods. These floods can have disastrous consequences for society (Botzen et
al., 2009; Mol et al., 2020; Sneijder, 2017). To reduce flood risk in these areas, protection by
dikes, creation of retention areas, and water management regulations are implemented (Brody
et al, 2022; Raadgever & Hegger, 2018). The future prospect of a rising sea level, a change in
precipitation pattern, and an increase in river flow has an influence on several areas in the
Netherlands and its inhabitants (Bomers et al., 2019; Kennisportaal Klimaatadaptatie, 2023;
KNMI, 2023; Verheggen, 2023).

Flood risk can be defined as a combination of flood probability and consequences of the floods
(GOV.UK, 2024). The expected flood risk is not always in line with the perceived flood risk,
and misperceptions regarding water safety may occur (Khalid et al., 2019; Mol et al., 2020).
“Risk perception is defined as an assessment of the probability of hazard and the probability of
the results (most often—the negative consequences) perceived by the society” (Lechowska,
2018, p.1343). People living in areas located below sea level or characterized by sensitivity to
floods have a certain perception to how safe they feel regarding water, whether this safety
perception be high or low (Botzen et al., 2009; Mol et al., 2020). The purpose of this study is
to compare people’s perceived flood risk in high flood risk areas to people’s perceived flood
risk in low-risk areas.

1.2  Research problem and relevance

By means of this study research is conducted on the perceived flood risk in coastal areas of the
Netherlands. This research will gain new insights into people’s awareness with regards to their
water safety. These insights can be gained by looking at new relevant regions, different causes
of natural hazards, and methods of collecting data from participants. Additionally, this research
provides governmental bodies with information to improve or invent policies regarding water
management. Moreover, by better understanding how people perceive safety regarding the
potential flood risk in an area, public awareness can be increased where necessary (Botzen et
al., 2009).

Research up until this point has mainly focused on perceived flood risk in river deltas in both
the Netherlands and other countries (Baan, 2004; Botzen et al., 2009; Bullen & Miles, 2024;
Mol et al., 2020). In various studies, research has been conducted on floods in the Netherlands.
Most of these studies focuses on technical aspects and less on the perception of people.
Although research performed in the past is relevant when talking about flooding and/or
perceived flood risk, it does not focus on Dutch coastal areas. As a result, this study aims to
conduct research on people’s perceived flood risk in a coastal area of the Netherlands.



The aim of this research is to determine whether there is a difference between people’s
perceived flood risk in high flood risk areas and low flood risk areas. Both areas are located
near the coast in the Netherlands. To investigate this the following research question has been
proposed:

“To what extent does perceived flood risk of people differ between high flood risk and
low flood risk areas in coastal regions of the Netherlands?”

To answer the proposed primary research question, the following 2 sub-questions have been
stated:

1. What are the disparities in perceived flood risk between Zierikzee and Zandvoort?
2. s there a relation between different key elements that form perceived flood risk?

1.3  Structure

This paper is divided in 6 chapters. Chapter 1 includes an introduction to the topic, relevance
of this study, a problem statement, and the aim of this research. The second chapter consists of
the theoretical framework. This will provide an overview of the main literature findings related
to the relevant key elements and a conceptual model to give an overview of the research
structure. The third chapter provides the methodology. This consist of the area selection, data
collection and analysation, and ethical considerations. Chapter four presents the results. The
fifth chapter consists of the discussion which concludes the outcome of this study shows the
limitations of this research. Chapter 6 consists of the conclusion, which provides
recommendations for future research. The appendixes consist of the reference list, tables and
graphs, and further SPSS outputs.



2. Theoretical framework

The Netherlands is serving as a relevant case study because of a high flood vulnerability in
certain areas, which forces the country to come up with flood prevention measures
(Duijndam et al., 2023; Raadgever & Hegger, 2018). Measures are being taken in the form of
for example raising dikes, policies, creating retention areas (Brody et al, 2022; Raadgever and
Hegger, 2018). These strategies must ensure that inhabitants of flood-prone areas are kept safe.
“Their statistical analysis indicates that households are more likely to invest in self-protection
measures, the higher they perceive their risk of flooding” (Botzen et al., 2009, p.3). According
to Botzen et al. (2009), this implies that individuals have control over what the amount of
impact of floods. It highlights the importance of understanding the perceived flood risk of
people.

2.1 Perceived risk

“Perceived personal risk has been found to be related to the recency, frequency, and intensity
of people’s personal experience with hazard events” (Lindell and Hwang, 2008, p. 542).
Perceived risk is related to proximity to the source of danger and whether people experienced
a hazard before (Bustillos Ardaya et al., n.d.; Lindell and Earl, 1983; Yin et al., 2019).
Perceived risk can be described as a subjective reality consisting of emotions and opinions and
the way people perceive risk can make them more vulnerable to being exposed to risk-taking
(Franssen & Reichard, 2009; Khalid et al., 2019; Ruiz & Hernandez, 2014). Perceptions
regarding flood-risk affect the willingness of people to support public investments in flood
protection measures (Mol et al., 2020).

The first objective of this study is to see whether there is a difference in perceived flood-risk
in the low flood-risk and high flood-risk areas. To be able to achieve this objective, factors
which determine or influence perceived flood-risk need to be established. For this study,
perceived flood-risk consists of the preparedness, awareness, worry, trust, and place
attachment.

2.2  Preparedness, awareness, and worry

Preparedness could be defined as the ability of people to be able to cope with floods while they
are happening and how to deal with the consequences after the floods are over (Raaijmakers et
al., 2008). There are multiple dimensions when it comes to preparedness are technical,
economic, social, and institutional (Raaijmakers et al., 2008). For this research the focus lays
on the social dimension which consists of actions taken by individuals, personal skills, and
knowledge about how to deal with floods (Raaijmakers et al., 2008). Awareness is the
knowledge about floods or the consciousness of flood risk to which a person is exposed
(Raaijmakers et al., 2008). According to Raaijmakers et al. (2008), the three levels of
awareness are expert, underestimation, and ignorance. Worry is depending on how aware
people are of the frequency of floods in their area (Raaijmakers et al., 2008). The more severe
floods are, the more individuals will worry about the consequences of these floods (Cox et al.,
2002).



2.3 Trust

“The concept of trust is commonly understood and applied as a tool for assessing the legitimacy
and social position of institutions” (Malesic, 2019, p. 604). Trust in institutions and measures
taken by those institutions to prevent hazardous events influence the risk perception of a person
(Bustillos Ardaya et al., n.d.). According to Malesic (2019), trust in the government becomes
higher during disaster conditions. People trust the information institutions give before, during,
and after hazards which is important when it comes to reacting to these events (Malesic, 2019).
High trust from people towards the government regarding providing information and taking
appropriate measures decreases the impact of hazardous events (Bustillos Ardaya et al., n.d.).
The willingness of people to listen and act become higher which is necessary during these
events (Bustillos Ardaya et al., n.d.).

2.4  Place attachment

Repeated interaction with a certain place has an influence on the feelings towards to this
location and to what extend a person is attached to this place (Bonaiuto, 2016; Krien & Guillou,
2018). Place attachment can have both a positive and negative impact on risk perception of
people (Bonaiuto, 2016). In case of a positive impact, a change in the environment to which
people feel attached can make them no longer feel safe and making them want to escape the
situation or take measures (Bonaiuto, 2016; Ruiz & Hernandez, 2014). Connection with a place
can also give people the feeling of control over the situation and it reduces stress since they
feel secure in their surroundings (Bonaiuto, 2016; Krien & Guillou, 2018). In case of a negative
correlation, acknowledgement of risk is reduced because of the feeling of being secure.
Consequently, it can endanger inhabitants when there is an underestimation of risk (Bonaiuto,
2016; Ruiz & Hernandez, 2014).

2.5 Relations between mentioned theory

The second objective of this study is to see whether there are significant relations between the
factors that determine or influence perceived flood-risk. For this study, perceived flood risk
consists of multiple factors including preparedness, awareness, worry, trust, and place
attachment. Relations between general theories are relevant to be able to compare these
relations to potential relations present in the case-studies.

According to Dooley et al. (1992) and Stevens et al. (2012), there is a positive relation between
preparedness and worry for hazardous events. People with a high concern towards hazards are
significantly more likely to prepare for them (Lawrence et al., 2014; Stevens et al., 2012).
According to Dooley et al. (1992), there is also a strong relation between preparedness
regarding hazardous events and the years of residence. Additionally, research has indicated that
there is a positive relation between preparedness towards future hazards and prior experience
of hazardous events (Castafieda et al., 2020; Coulston & Deeny, 2010.; Oral et al., 2015).
Moreover, people who are considered to have more knowledge about a hazard are more likely
to prepare themselves for the potential hazard. This means that there is a relation between
preparedness and awareness of people (Coulston & Deeny, 2010; Thomas et al., 2015).



As mentioned earlier, prior experience with floods influences the perceived flood-risk.
Research shows that people living in high flood-risk areas have more prior experience with
flooding than people living in low flood-risk areas (Coulston & Deeny, 2010). Additionally,
there is a significant relation between anxiety towards floods and prior experience in dealing
with floods (Dwi Rahmah Fitriani et al., 2019).

Paton, D. (2008) states that there is a significant relation between the amount of knowledge
someone has about a hazard and the amount of trust in measures being taken to prevent this
hazard. Trust in risk management of a hazard decreases the worry people have for this potential
risk (Nakayachi, 2011).

An overview of the different relations between the theories can be seen in figure 1, 2, and 3.

Preparedness

Prior Years of
Awareness Trust Worry - .
experience residence

Figure 1: Overview relations between variable “preparedness” and other variables.

Awareness Worry
[ ] | | |
Preparedness Trust Prior Preparedness Trust
experience
Figure 2: Overview relations between variable Figure 3: Overview relations between variable “worry” and other
“awareness” and other variables. variables.



2.6 High-risk and low-risk areas

To compare perceived flood risk in high risk and low risk areas, the analyzed flood risk must
be established. Ministerie van Infrastructuur en Waterstaat (2018) has analyzed and collected
data about the consequences of flooding in different areas in the Netherlands. The number of
people affected by the flooding have been calculated and visualized in maps based on the
chance of flooding once every 100 years (figure 4) and once every 1000 years (figure 5)
(Ministerie van Infrastructuur en Waterstaat, 2018). From these two maps it can be concluded
that there is a difference in severity of floods. In figure 4, the probability of floods is higher
since the chances of it happening are once every 100 years. Nevertheless, the floods in figure
5 will be more severe. Although the probability of floods happening in figure 5 are lower the
potential impact is higher. Floods with a probability of it happening once every 1000 years will
probably be more catastrophic. Another difference is that over 1000 years the chance of people
being affected by floods is higher than over 100 years. This is supported by the fact that in
figure 5 more people are affected.
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Figure 4: People affected because of flooding caused by Figure 5: People affected because of flooding caused by
breakage of primary flood defence alongside the head breakage of primary flood defence alongside the head
water system, chance 1/100 years (Ministerie van water system, chance 1/1000 years (Ministerie van
Infrastructuur en Waterstaat, 2018). Infrastructuur en Waterstaat, 2018).



2.6  Conceptual model

In this research the perceived flood risk in high flood risk and low flood risk areas has been
compared. To determine perceived risk of people following conceptual model was established:

High flood risk\ ﬂw flood risk
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|
|
|
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)/
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J

Figure 6: Conceptual model.

2.7 Hypotheses

According to Raaijmakers et al. (2008), the frequency and severity of floods happening in a
certain area has an influence on how high the flood-risk of people is. Zierikzee has a history
with floods caused by the sea in the past and Zandvoort does not (Goudbeek, 2021). This

proposes the following hypothesis:

“The perceived flood risk of people living in a high flood risk area is higher than the
perceived flood risk of people living in a low flood risk area.”
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3. Methodology

3.1 Research area

The areas that have been selected for this research are the town Zierikzee in the province of
Zeeland and the town Zandvoort in the province of North-Holland. Zierikzee has a population
of 12.015 inhabitants and lies in the south of Schouwen-Duivenland (see location in figure 7).
Between Zierikzee and the first contact with the sea is located approximately 1.5 kilometres.
This location provides a suitable case study to gather data since it lies below sea level and
flooded in the past (Goudbeek, 2021; Zeeuws Archief, n.d). The average height of the surface
in this town is between 1.0 metres below sea level and 1.5 metres above sea level (figure 8).
The reason why this town is partially located below sea-level is because Zierikzee is located in
a polder, a piece of low-laying land reclaimed from the sea and protected by dikes (Zeeuws
Archief, n.d). Zierikzee has been exposed to flooding throughout history which creates an extra
dimension to knowledge and memories people have regarding flooding (Brader et al., 2011;
Goudbeek, 2021; Zeeuws Archief, n.d). The targeted population of this research are the
inhabitants of this town.

The other selected location is Zandvoort which has a population of 16.505 inhabitants. Contact
between Zandvoort and the sea is less than 1 kilometre. The town lies between 3 and 5 metres
above sea level. Zandvoort is located above sea level is because of tidal sedimentation caused
by the sea. During the Holocene, sand accumulated along the west coast and created dune
complex (Gemeente Zandvoort, 2021; Griede & Kasse, 2005). Zandvoort has been exposed to
flooding caused by rain in the past, but the sea does not have an influence in these floods and
people are also aware of that (NHA, 2021).

It is important that potential flooding in the chosen areas is not caused by influence of rivers.
Research has been conducted on perceived flood risk in river deltas in the past already (Baan,
2004; Botzen et al., 2009; Bullen and Miles, 2024; Mol et al., 2020).
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Figure 7: Land-height of Zierikzee in relation to sea-levelin metres (AHN, 2024).
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3.2 Data collection

Data has been collected via a quantitative research method. Quantitative research was chosen
since it provides numerical data suitable for comparative analysis. It allows for making general
claims about a broader population by collecting data from a representative sample. Quantitative
research gives the possibility to perform a statistical analysis on data and quantify relations or
patterns between variables. Data has been collected via surveys distributed among the
inhabitants of Zierikzee and Zandvoort both through digital and physical means. In both cases
convenience sampling was used. Convenience sampling involves selecting participants who
are easily accessible and available, in this case based on a geographic location. There are some
elements of volunteer sampling since a person who receives an invite to participate in the
research can decline.

The survey consists of basic questions to create a better picture of the participants
demographics and questions related to perceived flood risk. First, questions go more in depth
about floods and the awareness, worry, trust, and preparedness of participants regarding floods.
After that, questions are related to age, sex, occupation, and number of years living in the
village. Questions about these aspects give a better insight into how people perceive the flood
risk in their area. Most of the survey consists of closed questions but at the end of the
questionnaire participants are given the opportunity to give suggestions or elaborate on given
answers in the form of an open question.

Data collection in Zierikzee has been done by spreading the questionnaire via Facebook. An
invitation to provide data by filling a questionnaire and a short explanation about the research
was shared in Facebook groups related to Zierikzee, these groups consist of people who either
live in Zierikzee or are related to Zierikzee. Examples of these groups are “prikbord Zierikzee”,
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“Zieriknieuws 2.0”, and “Zierikzee tijdens en na de ramp”. In Zandvoort the questionnaire has
been spread via Facebook groups related to Zandvoort. Examples of these groups are “prikbord
Zandvoort”, “de Zandvoorter”, and “je bent Zandvoorter als”. Both in Zierikzee and Zandvoort,
the questionnaire was open for a period of four weeks.

Due to a small sample in Zandvoort, data needed to be collected on location as well. On the
18" of April flyers were distributed in Zandvoort with information about the research and
invitation to fill out the questionnaire. Flyers were handed out to people walking in the city
centre, working in shops, or sitting on terraces. Participants who have filled out the form online
are more likely to be active online and this must be taken into consideration when processing
data. Since there was no significant difference between the sample collected via online
platforms and data collected at location, the two samples were combined to one.

3.3  Comparing perceived flood risk in high-risk and low risk-areas

To derive results for this research, perceived flood risk in high-risk areas needs to be compared
to low-risk areas. Figures 9 and 10 show the flood probability in Zierikzee and Zandvoort
translated in a flood happening in a certain number of years. As mentioned in chapter 2, the
higher the number of years for a flood to occur, the lower the probability of floods and vice
versa. At the same time, the potential impact becomes higher when the flood probability
decreases. Figures 8 and 9 show the maximum water depth during a dike breach in the area
which gives an inside into how severe flooding would be in Zierikzee and Zandvoort. Zierikzee
has a relatively high flood risk and water will have a depth of 1.5 to 5.0 meters during dike
breaches (figure 9 and 11). In Zandvoort the water depth during floods is 0.0 meters and there
is a very low flood risk (figure 10 and 12).

Both areas have been compared by comparing the data from the quantitative data collection.
By looking at the factor’s awareness, preparedness, worry, trust, experience, and place
attachment the same factors of Zierikzee and Zandvoort can be compared with each other.
Since the factor proximity to potential flood source is similar between the two locations, this
does not form a potential influence on results.
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Figure 10: Flood probabilities in Zandvoort (Atlas
Leefomgeving, 2024).

Figure 9: Flood probabilities in Zierikzee (Atlas
Leefomgeving, 2024).
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Figure 11: Maximum water depth during dike breach in Figure 12: Maximum water depth during dike breach in
Zierikzee (Atlas Leefomgeving, 2024). Zandvoort (Atlas Leefomgeving, 2024).

3.4 Data analyses and SPSS

The collected data consists of nominal, ordinal, interval, and ratio. For the first part, the
frequencies of nominal variables have been calculated and compared between Zandvoort and
Zierikzee. For the interval and ratio variables, the mean and frequencies of answers have been
calculated and compared between Zandvoort and Zierikzee. Descriptive data and visualizations
were created in excel. In table 1, the different variables of the questions are explained. The
questions related to this table can be found in appendix 1 and a more extensive explanation of
the variables used in the questionnaire is shown in appendix 2.

The collected data has been analysed by using SPSS. Table 2 presents an overview of the
variables and which statistical tests have been used during the data analysis. An independent
samples t-test is suitable for this research since it tests whether there is a significant difference
between two variables. To test whether there is a relation between the mentioned variables, a
multiple linear regression has been used. A multiple linear regression is suitable for this
research since it tests whether there is a relation between multiple variables.
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Questionnaire Main factors Main variables
General 1. General demographic 1. Gender, age, and education level
demographic information
data 2. Geographical locations 2. Geographical locations in the form of postal code
Preparedness 1. Preparation 1. Has a person taken measures to prevent
potential flooding
Awareness 1. Height of water 1. Number of meters of water level during potential
floods
2. Knowledge about flooding | 2. Scale to value knowledge about flooding
3. Previous experiences with | 3. Has a person experienced flooding in the past
risk event
Worry 1. Worry 1. Scale with level of worry regarding potential
flooding
Risk perception | 1. Trust 1. Scale to value trust in measures taken to prevent
flooding
2. Place attachment 2. Quantity of years having lived in the selected
areas

Table 1: General data of questionnaire explained.

Question

How?

Data variable

Test

Is there a difference in mean
“worry”?

Is there a difference in mean
“preparedness?

Is there a difference in mean
“awareness”?

Is there a difference in mean
“age”?

Is there a difference in mean
“time of residence”?

Is there a difference in mean
“trust”?

Is there a difference in mean
“water-height”?

Is there a significant relation
between “awareness” and

» o« ”» o«

“worry”, “preparedness”, “time
of residence”, “trust”, and
“water-height”?

Is there a significant relation
between “preparedness” and

» o«

awareness,

» o«

“worry”, time of

residence”, “trust”, and “water-

height”?

Is there a significant relation

between “worry” and

“preparedness”, “awareness”,
»

“time of residence”,
“water-height”?

Compare question 3.

Interval x interval

Independent
samples t-test

Compare question 6. Nominalx nominal | Independent
samples t-test

Compare question 7. Interval x interval Independent
samples t-test

Compare question 8. Ordinal x ordinal Independent

samples t-test

Compare question 11.

Ratio x ratio

Independent
samples t-test

Compare question 4.

Interval x interval

Independent
samples t-test

Compare question 5. Ratio x ratio Independent
samples t-test
Find relation between Binary X | Multiple linear

question 6 and question
3,4,5,7,and 11.

interval/ratio

regression

Find relation between
question 7 and question
3,4,5,6,and 11.

Interval X
interval/ratio/binary

Multiple linear
regression

trust”, and

Find relation between
question 3 and question
4,5,6,7,and 11.

Interval X
interval/ratio/binary

Multiple linear
regression

Table 2: Overview of statistical tests being used.
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3.5 Ethical considerations

When gathering data from participants it is important to consider ethical considerations. Before
starting data collection informed consent for participants is important. Participants will receive
a paper with a short introduction about the research and what conditions they are agreeing to.
To provide privacy to the participants no data will be collected that can be related to specific
individuals. Data that has been collected needs to be secured and protected from misuse. To
prevent misuse data will remain in the hands of the two researchers, the two supervisors, and
two correctors. No third party will be able to access the data gathered in this research. Data
will be stored on the laptops of the two researchers secured by passwords, so other persons are
not able to access it. After this research is completed and officially graded, data will be removed
from all laptops, so data won’t be used with wrong intensions in the future.

The steps of research need to be transparent to make sure it is trustworthy and future research
can reproduce certain parts. Participants who agree on participating in the research are at any
time able to refuse or withdraw from it without any consequences.
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4. Results

This chapter is divided in two parts. In the first part of this chapter, representativeness of
samples is tested, the descriptive data is presented, and it is tested whether there are disparities
between Zanvoort and Zierikee. In the second part it is tested whether there are relations
between the outcomes of the research and theory discussed in chapter 2.

4.1 Demographics and representativeness

Below, the demographics of Zandvoort and Zierikzee can be seen in graph 1, 2, and 3.

GENDER EDUCATION LEVEL
B Zandvoort &= Zierikzee B Zandvoort &= Zierikzee
40 35 30 0
35
30 _—_— - = 19 -
= 20 % =
25 22 3 = =| =
20 16 = 15 = =
15 — = 10 = E
10 = = 5 3 % % 3 3
5 E=E === 0 0 % % g g é 0
0 Lower MBO HBO  University Rather not
Male Female education say
Graph 1: Gender comparison between Zandvoort and Graph 2: Education level comparison between Zandvoort
Zierikzee. and Zierikzee.
AGE

E Zandvoort E Zierikzee

20
15 13 13
10 = =
10 = =
= 7 =
= 5 5 =
5 = = =
2 = = = 2
= o = = = _
O 1 1 — —
18-25 26-40 41-50 66-80 81+

Graph 3: Age comparison between Zandvoort and Zierikzee.
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The number of inhabitants of both cities have been mentioned in chapter 3 and were used to
determine the representativeness of both samples. The key characteristics of the samples and
populations of Zandvoort and Zierikzee were examined to assess the representativeness of the
sample population. When comparing the variable “age” between the population and sample of
Zandvoort there is a difference in all age categories (graph 4). This might imply that there is
sampling bias since there is overrepresentation of the age groups “26-40" and “41-64”, and
underrepresentation of the other age groups. The sample of Zandvoort has a good
representation for the population regarding gender since the percentages are nearly the of the
sample and population are nearly the same.

REPRESENTATIVENESS "AGE"

E Zandvoort population = Zandvoort sample

100
90
80
70
60
50
40

30
20 14.2

10 4.76

0 | — |

18-25

13.8 13

=o0.00 4.76

65-80 81+

Graph 4: Comparison category “age” between population and sample of Zandvoort
in percentages (AlleCijfers.nl, 2024).

REPRESENTATIVENESS

"GENDER"
= Male EFemale
100
80
60 48,71 51,52 51,11 48,89
40 = Ee=
20
0

Zandvoort population Zandvoort sample

Graph 5: Comparison category “gender” between population and sample of
Zandvoort in percentages (AlleCijfers.nl, 2024).
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For Zierikzee, there is also a difference between the population and sample when comes to
“age”. There is an underrepresentation of the category “18-25" in the sample (graph 6). When
looking at “gender”, there is an overrepresentation of the category “females” in the sample of
Zierikzee (graph 7). This once again implies there might be sampling bias.

REPRESENTATIVENESS "AGE"

& Zierikzee population = Zierikzee sample

100
90
80
70
60
50
40
30

20 9,78
10
. =

18-25

Graph 6: Comparison category “age” between population and sample of
Zierikzee in percentages.

REPRESENTATIVENESS
"GENDER"
EMale =Female
100
80 68,63
60 47,77 52,53 ——
40 = 31,37
zo =
0 ——— |
Zierikzee population Zierikzee sample

Graph 7: Comparison category “gender” between population and sample of
Zierikzee in percentages (AlleCijfers.nl, 2024).
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4.2

Descriptive data

After removing the invalid responses there is a sample of 97 responses. Table 3 shows a
summary of the descriptive statistics for both Zandvoort and Zierikzee.

Zandvoort (n = 45)

Zierikzee (n =52)

Significance

Frequency category
“preparedness”

Mean category
“awareness”
Frequency category
“experience”

Mean category
“worry”

Mean category
“trust”

Mean height of
water

Mean category
“time of residence”

No (n=32) No (n =34) p=0,017*
Never thought about it | Never thought about it (n =12)
(n=13) No, but planning to (n = 3)

Yes (n=2)
5,068 5,294 p=0,676
No (n=2) No (n=8) p<0,001*
No, butsomeoneinmy | No, but someone in my social
social circle (n = 40) circle (n = 36)
Yes (n=2) Yes (n=7)
2,500 3,588 p=0.010*
7,636 7,098 p=0,216
0,646 2,164 p<0,001*
27,036 32,098 p=0,203

Table 3: Descriptive data for Zandvoort and Zierikzee (* means significant).

4.2.1 Preparedness

Graph 8 shows that, apart from the categories “no, but planning to” and “yes”, the difference
in preparedness between residents of Zierikzee and Zandvoort is little. The only clear
difference is that 5 residents of Zierikzee have already taken measures or are planning on doing
so while none of the people in Zandvoort have taken measures nor are planning to. This
indicates that Zierikzee might be more prepared when it comes to flooding compared to
Zandvoort. The independent samples t-test shows that there is a significant difference in
preparedness between Zandvoort and Zierikzee (table 3).

40

30

20

10

Graph 8: Frequency of answers preparedness for both Zierikzee and Zandvoort.
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& Zierikzee & Zandvoort
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12 13
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= | = 1=
Never thougth No
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3 0 2
=

No, but planning Yes

to
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4.2.2 Awareness

As can be seen in table 3, the average awareness for Zandvoort and Zierikzee is almost the
same. The only clear difference is the higher frequency of answers at value 8 (graph 9). The
answers for Zandvoort are more equally distributed throughout the scale. Still, the indication
is that there is no difference in awareness between the two cities. The independent samples t-
test shows that there is no significant difference in awareness between Zandvoort and Zierikzee
(table 3).

FREQUENCY ANSWERS QUESTION
7

2 Zierikzee = Zandvoort

12 1
10

9
. 8 8 _
G . == ESo
6 E 5 5 = —
4 4= 4 4 — = =
4 — =| . 3 _ E 3 BE E 3
E BE=E = E E 2 BE =] 2
2 - E E BE E BE. EE = 1 0=
0 E BE E BE E BE BE = = =
1 2 3 4 5 6 7 8 9 10

Graph 9: Frequency of answers awareness for both Zierikzee and Zandvoort.

4.2.3 Worry

Table 3 shows the calculated means of Zandvoort and Zierikzee. The average mean in Zierikzee
is higher according to table 3, which might be an indication that people are more worried in
Zierikzee than in Zandvoort. Graph 10 shows that the frequency of value 1 is higher which
might indicate that a higher number of people are not worried at all in Zandvoort. The answers
of Zierikzee are more equally distributed throughout the scale. The independent samples t-test
shows that there is no significant difference in awareness between Zandvoort and Zierikzee
(table 3).

FREQUENCY ANSWERS

QUESTION 4
= Zierikzee = Zandvoort
25
20
20 =
15 =
10= 11
10 == B8 e 7 8
= EE %4 E 45 4
5§§ S B- B= 22 22 &2 20 00 o0
, 5 BE B= BE B= B= B= =
1 2 3 4 5 6 7 8 9 10

Graph 10: Frequency of answers worry for both Zandvoort and Zierikzee.
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4.2.4 Experience

Graph 11 shows that people in Zandvoort have rarely experienced flooding, both themselves
and in their social circle. According to graph 11, in Zierikzee, a higher number of people have
experienced flooding themselves or through someone in their social circle. The independent
samples t-test shows that there is a significant difference between Zandvoort and Zierikzee
(table 3).

FREQUENCY ANSWERS QUESTION
2

E Zierikzee & Zandvoort

50
40 36
30
20
7
10 2 2
0 =.
No, but someone in my Yes
social cirkel experienced
flooding

Graph 11: Frequency of answers prior experience for both Zierikzee and Zandvoort.

4,25 Trust

In graph 12 it is shown that there is no clear difference in trust between Zandvoort and
Zierikzee. For most of the values, the frequencies of the two cities are similar or the same
number. The independent samples t-test shows that there is no significant difference in
awareness between Zandvoort and Zierikzee (table 3).
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Graph 12: Frequency of answers trust for both Zierikzee and Zandvoort.
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4.3 Relation between theories

4.3.1 Change of labels

The labels for the answers in the category “experience” and “preparedness” have been

2 <

changed. Originally, the categories for “experience” were: “no”, “no, but someone in my social
circle has”, and “yes”. The categories for “preparedness” were: “no”, “no, but planning to”,
“yes”, and “have never thought about it”. To be able to perform a multiple linear regression
test in SPSS, the variables need to be a numerical variable instead of a string variable. By
categorizing the answers in two categories instead of multiple categories, the variable becomes

binary.

A chi-square test has been performed to see whether the categories could be decreased to two.
For both variables the chi-square was significant for Zierikzee (appendix 4). The chi-square
test was only necessary for the category “experience” in Zandvoort and is significant (table 5).
This is because only the category “no” was present in the variable “preparedness”. This means
that the categories for “experience” were decreased to: “no” and “yes”. The same applies to
“preparedness”.

4.3.2 Preparedness

The relation between the dependent variable “preparedness” and the independent variables
“experience”, “trust”, “water height”, “awareness”, “time of residence”, and “worry” has been
tested with the help of a multiple linear regression. In Zierikzee, a significant relation was
found between “preparedness” and ‘“awareness” (table 4). The relation between
“preparedness” and “worry” in Zierikzee is considered significant as well (table 4). The
number of people in Zierikzee who have prior experience with flooding is high, nevertheless
the number of people in Zierikzee who prepared for potential flooding is low. A potential
explanation of this might be the fact that after the floods in 1953 measures to prevent future
floods were improved. People might be less worried for potential floods because of the
improved measures.

In Zandvoort, there is no relation found between the dependent variable “preparedness” and
independent variables. The only answer that has been given by the respondents is “no” and
consequently, the multiple linear regression could not be carried out.

4.3.3 Awareness

The relation between the dependent variable “awareness” and the independent variables
“experience”, “trust”, “water height”, “preparedness”, “time of residence”, and “worry” has
been tested by means of a multiple linear regression. In Zierikzee, a significant relation was
found between “awareness” and “trust” (table 4). The relation between “awareness” and
“preparedness” is significant (table 4).

In Zandvoort, no significant relation has been found between “awareness” and the independent
variables (table 5). An explanation could be the fact that people are less worried in Zandvoort
compared to Zierikzee (graph 7). Also, people in Zandvoort have less experience regarding
flooding compared to Zierikzee (graph 8).
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4.3.4 Worry

The relation between the dependent variable “worry” and the independent variables
“experience”, “trust”, “water height”, “awareness”, “time of residence”, and “preparedness”
has been tested by means of a multiple linear regression. In Zierikzee, a significant relation was
found between “worry” and “experience” (table 4). There is also a significant relation between
“worry” and “preparedness” (table 4).

In Zandvoort, there is a significant relation between “worry” and “trust” (table 5).

4.3.5 Overview relations

Preparedness* Awareness* Worry*
Preparedness - Relation (p =0,016) Relation (p=0,011)

Awareness Relation (p = 0,016) -
Worry Relation (p =0,011) =
Experience Relation (p = 0,040)
Trust Relation (p = 0,008)
Place attachment
Water height

Table 4: Overview relations between dependent and independent variables in Zierikzee (* is dependent variable).

Awareness* Worry*

Awareness =

Worry -

Experience

Trust Relation (p = 0,015)

Place attachment

Water height

Table 5: Overview relations between dependent and independent variables in Zandvoort (* is dependent variable).
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5. Discussion

5.1 Discussion of results

In summary, this research aimed at deriving the answer to the question: “To what extent does
perceived flood risk of people differ between high flood risk and low flood risk areas in coastal
regions of the Netherlands?” By means of comparing results gathered from primary research
to theories found during literature research.

In the first part, it has been tested whether there are disparities between Zanvoort and Zierikee.
Results show disparities in preparedness, worry, experience, and expected water height during
floods between Zandvoort and Zierikzee. This implies that living in a high flood-risk area has
an influence on preparedness, worry, and prior experience of inhabitants. This is line with
theory that high flood-risk areas experience more worry, are more prepared regarding flooding
then low flood-risk areas (Botzen et al., 2009; Lindell and Hwang, 2008). The disparity in prior
experience regarding flooding between Zandvoort and Zierikzee shows that living in high or
low flood-risk areas influences the prior flood experience. This is supported by the theory that
people living in high flood-risk areas have more prior experience with flooding than people
living in low flood-risk areas (Coulston & Deeny, 2010). According to Lindell & Earl (1983)
and Yin et al. (2019), perceived risk is related to whether people experienced a hazard before.
This means that when a person experienced flooding before either through themselves or
through people in their social circle, the personal perceived risk is influenced.

In the second part, the relations between different theories regarding variables that influence
perceived flood-risk were tested. Findings show that, in Zierikzee, preparedness is influenced
by awareness and worry and the other way around. This is in line with the theory that people
with a high concern towards hazards are significantly more likely to prepare for them there is
positive relation between preparedness and worry for hazardous events (Dooley et al., 1992;
Lawrence et al., 2014; Stevens et al., 2012). The results are also supported by theory that states
that people who are considered to have more knowledge about a hazard are more likely to
prepare themselves for the potential hazard (Coulston & Deeny, 2010; Thomas et al., 2015).
Results also present that awareness in Zierikzee is influenced by preparedness and trust. Theory
by Paton, D. (2008) supports that there is a significant relation between the amount of
knowledge someone has about a hazard and the amount of trust in measures being taken to
prevent this hazard. In Zierikzee, worry is also influenced by experience. This is in line with
the theory that states that anxiety towards floods is influenced by prior experience in dealing
with floods (Dwi Rahmah Fitriani et al., 2019).

In Zandvoort, worry is only influenced by trust. This is in line with theory by (Nakayachi,
2011) which states that trust in risk management of a hazard decreases the worry people have
for this potential risk.

For both Zandvoort and Zierikzee, no relation was found between “preparedness” and “place
attachment”. This is contrary to the theory by Dooley et al. (1992), which states that there is a
strong relation between preparedness regarding hazardous events and the years of residence.
In Zandvoort the potential reason for this outcome is the fact that the category “preparedness”
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could not be used in testing relations between variables since only one answer category was
given. In Zierikzee, it was necessary for the variable “preparedness” to be re-labelled for it to
be used in a multiple linear regression. The statistical test showed that there is no significant
difference in the two options of labelling. Nevertheless, it cannot be ruled out that the choice
for combining the categories “no, but I am planning to” and “yes” shows a falsely depicted
picture of the given answers. The highest frequency of answers falls in the category “no, but I
am planning to” so the impact on the frequency after re-labelling is high. To prevent such a
situation in future research it is important to have an interval, ratio, or binary variable from the
moment a questionnaire is made.

5.2 Reflection

The way data was collected and analyzed for this research caused some limitations. The first
limitation is the fact that the labels of the variables “preparedness” and “experience” were
changed from nominal to binary. It is necessary to have numerical variables in order to perform
a multiple linear regression and thus were the categories combined which changed the value of
the categories. This might have influenced the results in a negative way. In future research all
the variables in the questionnaire need to be interval or binary to be able to perform correct
multiple linear regressions.

The second limitation is the fact that the samples are not completely representative for the
population of Zandvoort and Zierikzee. Not having a representative sample for the population
might give results that were initially not expected for the population and cannot be explained.
For future research, a larger sample could correct for this problem.

A different way of data collection in the two locations poses the third limitation. In Zierikzee,
all data was collected via digital ways, while in Zandvoort data was collected through both
digital and physical ways. Data analysis showed there was no clear difference in the samples
collected via digital or physical ways. Nevertheless, due to a difference in data collection
between the two locations the demographics of the samples might be different.
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6. Conclusion

In conclusion, empirical evidence shows that people living in Zierikzee have a higher risk-
perception since they are more worried, prepare more for potential flooding, and have more
experience regarding prior flooding compared to Zandvoort. The conclusion can be drawn that
people living in high flood-risk areas have a higher perceived risk than people living in low
flood-risk areas. Thus, it supports the hypothesis made in chapter 1. Furthermore, empirical
evidence shows that, in Zierikzee, there is a relation between the theory about preparedness,
awareness, worry, and experience. In Zandvoort, there is a relation between the theory about
worry and trust. The difference between the two cities regarding the relations between theories
might be caused by the fact that preparedness could not be considered.

There are several recommendations for future research to continue this topic. This study is
focused on the question whether there are relations between a variety of variables. Research
can dive deeper into the strength and direction of these relations and see whether a relation is
positive or negative and whether a relation between variables is strong. Future research can
also focus on the qualitative side of perceived flood risk by interviewing people and discover
more about the thoughts behind the quantitative data.

27



References

AHN (2024) ‘AHN-viewer”, Actueel Hoogtebestand Nederland. Awvailable at:
https://www.ahn.nl/ahn-viewer (Accessed: 06/03/24).

https://allecijfers.nl/woonplaats/zandvoort/

Atlas Leefomgeving (2024) “Atlas leefomgeving — verken en ontdek je leefomgeving”, Atlas
Leefomgeving. Available at: https://www.atlasleefomgeving.nl (Accessed: 13 March 2024).

Baan, P. J. A. (2004) ‘Overstromingsrisico’s langs rivieren meer dan kans x gevolg: beleving
en implicaties voor veiligheidsstrategie: research report’, Rijkswaterstaat Ministerie van
Infrastructuur en  Waterstaat.  Available at:  https://open.rijkswaterstaat.nl/open-
overheid/onderzoeksrapporten/@186570/overstromingsrisico-langs-rivieren-kans/ (Accessed:
25 February 2024).

Bomers, A., Schielen, R. M. J. and Hulscher, S. J. M. H. (2019) ‘Consequences of Dike
Breaches and Dike Overflow in a Bifurcating River System’, Natural Hazards: Journal of the
International Society for the Prevention and Mitigation of Natural Hazards, 97(1), pp. 309-
334.

Bonaiuto, M. et al. (2016) “Place attachment and natural hazard risk: Research review and
agenda,” Journal of Environmental Psychology, 48, pp. 33-53.

Botzen, W.J. W., Aerts, J. C. J. H. and van den Bergh, J. C. J. M. (2009) ‘Dependence of Flood
Risk Perceptions on Socioeconomic and Objective Risk Factors’, Water Resources Research,
45(10).

Brader, R. et al. (2011) ‘Meerlaagsveiligheid op Schouwen-Duiveland: verkenning
oplossingsrichtingen met focus op wegenstructuur’, Climate proof areas. Available at:
https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahUKEwj 4
JeFt-
SEAXW4gPOHHWYcBaQQFNoECBgQAQ&uUrl=https%3A%2F%2Fklimaatadaptatienederla
nd.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen nl.pdf&usg=A0v
Vaw100zY-tLu7P-wELMACIT5x&0pi=89978449 (Accessed: 06/03/24).

Bradford, R. A.et al.(2012) ‘Risk Perception - Issues for Flood Management in
Europe’, Natural Hazards and Earth System Sciences, 12(7), pp. 2299-2309.

Brody, S. D., Lee, Y. and Kothuis, B. B. (eds) (2022) Coastal flood risk reduction: the
netherlands and the u.s. upper texas coast. Amsterdam: Elsevier.

de Bruijn, K.M. et al. (2015) ‘Flood Fatality Hazard and Flood Damage Hazard: Combining
Multiple Hazard Characteristics into Meaningful Maps for Spatial Planning’, Natural Hazards
and Earth System Sciences, 6, pp. 1297-1309.

Bullen, J. and Miles, A. (2024) ‘Exploring Local Perspectives on Flood Risk: A Participatory
Gis Approach for Bridging the Gap between Modelled and Perceived Flood Risk
Zones’, Applied Geography, 163.

Bustillos Ardaya, A. et al. (no date) “What influences disaster risk perception? Intervention
measures, flood and landslide risk perception of the population living in flood risk areas in Rio
de Janeiro state, Brazil,” International Journal of Disaster Risk Reduction, 25, pp. 227-237.

Canva (2024) Al image Gen. Available at:
https://www.canva.com/design/DAGHOQprVdkE/Obx-UX6IC63AILWgW 1CVo/edit

28


https://www.ahn.nl/ahn-viewer
https://allecijfers.nl/woonplaats/zandvoort/
https://www.atlasleefomgeving.nl/
https://open.rijkswaterstaat.nl/open-overheid/onderzoeksrapporten/@186570/overstromingsrisico-langs-rivieren-kans/
https://open.rijkswaterstaat.nl/open-overheid/onderzoeksrapporten/@186570/overstromingsrisico-langs-rivieren-kans/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_4JeFt-SEAxW4gP0HHWycBaQQFnoECBgQAQ&url=https%3A%2F%2Fklimaatadaptatienederland.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen_nl.pdf&usg=AOvVaw10ozY-tLu7P-wELmACIT5x&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_4JeFt-SEAxW4gP0HHWycBaQQFnoECBgQAQ&url=https%3A%2F%2Fklimaatadaptatienederland.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen_nl.pdf&usg=AOvVaw10ozY-tLu7P-wELmACIT5x&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_4JeFt-SEAxW4gP0HHWycBaQQFnoECBgQAQ&url=https%3A%2F%2Fklimaatadaptatienederland.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen_nl.pdf&usg=AOvVaw10ozY-tLu7P-wELmACIT5x&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_4JeFt-SEAxW4gP0HHWycBaQQFnoECBgQAQ&url=https%3A%2F%2Fklimaatadaptatienederland.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen_nl.pdf&usg=AOvVaw10ozY-tLu7P-wELmACIT5x&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwj_4JeFt-SEAxW4gP0HHWycBaQQFnoECBgQAQ&url=https%3A%2F%2Fklimaatadaptatienederland.nl%2Fpublish%2Fpages%2F120974%2Feindrapport_hoogwaterwegen_nl.pdf&usg=AOvVaw10ozY-tLu7P-wELmACIT5x&opi=89978449
https://www.canva.com/design/DAGHQprVdkE/Obx-UX6IC63AlLwqW_1CVg/edit

Castafieda, J.V. et al. (2020) “Understanding the culture of natural disaster preparedness:
exploring the effect of experience and sociodemographic predictors,” Natural Hazards, 103(2),
pp. 1881-1904.

Coulston, J.E. and Deeny, P. (2010) “Prior Exposure to Major Flooding Increases Individual
Preparedness in High-Risk Populations,” Prehospital and Disaster Medicine, 25(4), pp. 289-295.

Cox, D. etal. (2002) ‘Vulnerability to Flooding: Health and Social Dimensions’, Philosophical
Transactions of the Royal Society of London. Series A: Mathematical, Physical and
Engineering Sciences, 360(1796), pp. 1511-1525.

Dooley, D. et al. (1992) “Earthquake Preparedness: Predictors in a Community
Survey',” Journal of Applied Social Psychology, 22(6), pp. 451-470.

Duijndam, S. J. et al. (2023) ‘A Look into Our Future Under Climate Change? Adaptation and
Migration Intentions Following Extreme Flooding in the Netherlands’, International Journal
of Disaster Risk Reduction, 95.

Dwi Rahmah Fitriani et al. (2019) “The Relation Between Knowledge and Experience of
Facing Flood Toward The Anxiety Level of Head Families in The Flood-Prone Areas,” South
East Asia Nursing Research, 1(3), pp. 120-127.

Franssen, J. and Reichard, L. ( 2009) ‘Bouwstenen voor effectieve risicocommunicatie over
overstromingen’, Hydrologic. Available at:
https://www.hydrologic.nl/files/HydroL ogic_Bouwstenen_Risicocommunicatie.pdf
(Accessed: 29 February 2024).

Gemeente Zandvoort (2021) ‘Dit is Zandvoort, Cultuurhistorische Hoofdsstructuur van het
dorp’, Gemeente Zandvoort. Available at: https://www.mooinoord-
holland.nl/inhoud/uploads/2021/10/20191011-CHH-Zandvoort-DEF-LR.pdf (Accessed: 10
April 2024).

Goudbeek, R. (2021) ‘De ramp van ’53 in beeld’, Zeeuws Archief. Available at:
https://www.zeeuwsarchief.nl/blog/de-ramp-van-53-in-beeld/ (Accessed: 06/03/24).

GOV.UK (2024) ‘Guidance: Flood risk and coastal change’, GOV.UK. Available at:
https://www.gov.uk/quidance/flood-risk-and-coastal-
change#:~:text="Flood%20risk%20is%20a%20combination,now%200r%20in%20the%20f
uture (Accessed: 28 February 2024).

Kennisportaal Klimaatadaptie (no date) ‘Policy and programmes.” Kennisportaal
Klimaatadaptitie. Available at: https://klimaatadaptatienederland.nl/en/policy-programmes/
(Accessed: 17 February 2024).

Kennisportaal Klimaatadaptatie (2023) ‘Hoe neemt de kans op een overstroming toe?’,
Kennisportaal Klimaatadaptatie. Available at: kl
https://klimaatadaptatienederland.nl/kennisdossiers/overstroming/neemt-kans-overstroming-
toe/ (Accessed: 25 February 2024).

Khalid, H. M. et al. (2019) 2019 Ieee 6th Asian Conference on Defence Technology (acdt)’,
in Modelling Risk Attitude and Situation Awareness in Tsunami Disaster; Implications for
Design of Drone Surveillance and Early Warning System. IEEE, pp. 97-103

KNMI (2023) ‘KNMI’23 klimaatscenarios’, Koninklijk Nederlands Meteorologisch Instituut.
Available at:

29


https://www.hydrologic.nl/files/HydroLogic_Bouwstenen_Risicocommunicatie.pdf
https://www.mooinoord-holland.nl/inhoud/uploads/2021/10/20191011-CHH-Zandvoort-DEF-LR.pdf
https://www.mooinoord-holland.nl/inhoud/uploads/2021/10/20191011-CHH-Zandvoort-DEF-LR.pdf
https://www.zeeuwsarchief.nl/blog/de-ramp-van-53-in-beeld/
https://www.gov.uk/guidance/flood-risk-and-coastal-change#:~:text=
https://www.gov.uk/guidance/flood-risk-and-coastal-change#:~:text=
https://www.gov.uk/guidance/flood-risk-and-coastal-change#:~:text=
https://klimaatadaptatienederland.nl/en/policy-programmes/
https://klimaatadaptatienederland.nl/kennisdossiers/overstroming/neemt-kans-overstroming-toe/
https://klimaatadaptatienederland.nl/kennisdossiers/overstroming/neemt-kans-overstroming-toe/

https://cdn.knmi.nl/system/data center publications/files/000/071/901/original/KNMI23 kli
maatscenarios_gebruikersrapport_23-03.pdf (Accessed: 25 February 2024).

Krien, N. and Guillou, E. (2018) ‘Préservation D’une Image Positive De Soi Dans Un Cadre
De Vie « a Risque »’, Pratiques psychologiques, 24(1), pp. 49-63.

Lawrence, J., Quade, D. and Becker, J. (2014) “Integrating the effects of flood experience on risk
perception with responses to changing climate risk,” Natural Hazards : Journal of the International
Society for the Prevention and Mitigation of Natural Hazards, 74(3), pp. 1773-1794.

Lechowska, E. (2018) ‘What determines flood risk perception? A review of factors of flood
risk perception and relations between its basic elements.” Nat Hazards 94, 1341-1366.

Lindell, M. K., & Earle, T. (1983). ‘How close is close enough: Public perception of the risk
of industrial facilities’, Risk Analysis,3,245-253.

Lindell, M. K. and Hwang, S. N. (2008) ‘Households’ Perceived Personal Risk and Responses
in a Multihazard Environment’, Risk analysis : an official publication of the Society for Risk
Analysis, 28(2), pp. 539-56.

Lu, Y.et al. (2021) ‘Risk Reduction through Urban Spatial Resilience: A Theoretical
Framework’, Human and Ecological Risk Assessment, 27(4), pp. 921-937.

Malesic, M. (2019) “The concept of trust in disasters: the Slovenian experience,” Disaster
Prevention and Management: An International Journal, 28(5), pp. 603-615.

Ministerie van Infrastructuur en Waterstaat (2018) ‘Overstromingsrisico’s in Nederland’,
Ministerie van Infrastructuur en Waterstaat. Available at:
https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahUKEwiN
5mzv86EAXVHOQIHHTZ BAOQFNoECDQQAQ&uUrl=https%3A%2F%2Fwww.helpdesk
water.nl%2Fpublish%2Fpages%2F132174%2Foverstromingsrisicos_in_nederland 2018 1.p
df&usg=A0vVaw3fxeCNenylglU7Vyd3aEW&opi=89978449 (Accessed: 28 February 2024).

Mol, J. M. et al. (2020) ‘Insights into Flood Risk Misperceptions of Homeowners in the Dutch
River Delta’, Risk Analysis, 40(7), pp. 1450-1468.
Prisma (2019). ‘Dutch history: battle against water’. Prisma Daily. Available at:
https://prisma.watch/dutch-history/ (Accessed: 15 February 2024).

Nakayachi, K. (2011) “The relationship between trust in risk management and anxiety about
risk: analyses based on a range of risks,” Shinrigaku kenkyu : The Japanese journal of
psychology, 82(5), pp. 467-72.

NHA (2021) “En weer stonden Zandvoortse straten blank: is al 80 jaar zo, de gemeente moet
nu iets doen”, NHA nieuws. Available at: https://www.nhnieuws.nl/nieuws/287738/en-weer-
stonden-zandvoortse-straten-blank-is-al-80-jaar-zo-gemeente-moet-nu-iets-doen  (Accessed:
13 March 2024).

Oral, M. et al. (2015) “Earthquake experience and preparedness in Turkey,” Disaster
Prevention and Management, 24(1), pp. 21-37.

Paton, D. (2008) “Risk communication and natural hazard mitigation: how trust influences its
effectiveness”, International Journal of Global Environment Issues, 8(1-2), pp. 2-16.

PBL (no date) ‘Kleine kansen, grote gevolgen’, Planbureau voor de leefomgeving. Available
at: https://themasites.pbl.nl/o/risico-

30


https://cdn.knmi.nl/system/data_center_publications/files/000/071/901/original/KNMI23_klimaatscenarios_gebruikersrapport_23-03.pdf
https://cdn.knmi.nl/system/data_center_publications/files/000/071/901/original/KNMI23_klimaatscenarios_gebruikersrapport_23-03.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiN_5mzv86EAxVH0QIHHTZ_BA0QFnoECDQQAQ&url=https%3A%2F%2Fwww.helpdeskwater.nl%2Fpublish%2Fpages%2F132174%2Foverstromingsrisicos_in_nederland_2018_1.pdf&usg=AOvVaw3fxeCNenylglU7Vyd3aEW&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiN_5mzv86EAxVH0QIHHTZ_BA0QFnoECDQQAQ&url=https%3A%2F%2Fwww.helpdeskwater.nl%2Fpublish%2Fpages%2F132174%2Foverstromingsrisicos_in_nederland_2018_1.pdf&usg=AOvVaw3fxeCNenylglU7Vyd3aEW&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiN_5mzv86EAxVH0QIHHTZ_BA0QFnoECDQQAQ&url=https%3A%2F%2Fwww.helpdeskwater.nl%2Fpublish%2Fpages%2F132174%2Foverstromingsrisicos_in_nederland_2018_1.pdf&usg=AOvVaw3fxeCNenylglU7Vyd3aEW&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiN_5mzv86EAxVH0QIHHTZ_BA0QFnoECDQQAQ&url=https%3A%2F%2Fwww.helpdeskwater.nl%2Fpublish%2Fpages%2F132174%2Foverstromingsrisicos_in_nederland_2018_1.pdf&usg=AOvVaw3fxeCNenylglU7Vyd3aEW&opi=89978449
https://prisma.watch/dutch-history/
https://www.nhnieuws.nl/nieuws/287738/en-weer-stonden-zandvoortse-straten-blank-is-al-80-jaar-zo-gemeente-moet-nu-iets-doen
https://www.nhnieuws.nl/nieuws/287738/en-weer-stonden-zandvoortse-straten-blank-is-al-80-jaar-zo-gemeente-moet-nu-iets-doen
https://themasites.pbl.nl/o/risico-overstromingen/#:~:text=Bijna%2070%25%20van%20de%20bevolking,en%20zuiden%20van%20het%20land

overstromingen/#:~:text=Bijna%2070%25%20van%20de%20bevolking,en%20zuiden%20va
n%20het%?20land. (Accessed: 24 February 2024).

Raadgever, T. and Hegger, D. (eds) (2018) Flood risk management strategies and governance.
Cham, Switzerland: Springer.

Raaijmakers, R., Krywkow, J. and van der Veen, A. (2008) ‘Flood Risk Perceptions and Spatial
Multi-Criteria Analysis: An Exploratory Research for Hazard Mitigation’, Natural Hazards :
Journal of the International Society for the Prevention and Mitigation of Natural Hazards,
46(3), pp. 307-322.

Ruiz, C. and Hernéndez, B. (2014) ‘Emotions and Coping Strategies during an Episode of
Volcanic Activity and Their Relations to Place Attachment’, Journal of Environmental
Psychology, 38, pp. 279-287.

Schneiderbauer, S. et al. (2021) ‘Risk Perception of Climate Change and Natural Hazards in
Global Mountain Regions: A Critical Review’, Science of the Total Environment, 784.

Simmig, C. A. (2023) Of risks and normative responses: unleashing the potential of disaster
risk reduction in relation to natural hazards. Cham, Switzerland: Springer.

Sneijder, R. (2017) ‘Overstroming in het Groene Hart? Red jezelf” Algemeen Dagblad.
Available at: https://www.ad.nl/groene-hart/overstroming-in-het-groene-hart-red-
jezelf~abf20fd8/#:~:text=%2C%2CGouda%20heeft%20wijken%2C%20zoals,de%20toekom
s5t%20droog%?20te%20houden. (Accessed: 16 February 2024).

Stevens, G. et al. (2012) “Perceived coping & concern predict terrorism preparedness in
Australia,” BMC Public Health, 12, p. 1117.

Thomas, T.N. et al. (2015) “Influences of Preparedness Knowledge and Beliefs on Household
Disaster Preparedness,” MMWR. Morbidity and mortality weekly report, 64(35), pp. 965-71.

Verheggen, B. (2023) ‘Delen van Nederland teruggeven aan zee is realistisch
toekomstscenario’, RTL nieuws. Available at:
https://www.rtinieuws.nl/klimaat/artikel/5363015/klimaatverandering-overstromingen-
zeespiegel-klimaat-water-zee-nederland (Accessed: 24 February 2024).

Yin, L.et al. (2019) ‘Real Estate Advertising Campaigns in the Context of Natural
Hazards’, Disaster Prevention and Management: An International Journal, 28(2), pp. 183—
200.

Zeeuws Archief (no date) “The North Sea Floods: facts, numbers and links”, Zeeuws Archief.
Available at: https://www.zeeuwsarchief.nl/en/zeeland-stories/de-ramp-feiten-cijfers-en-links/
(Accessed: 12 March 2024).

31


https://themasites.pbl.nl/o/risico-overstromingen/#:~:text=Bijna%2070%25%20van%20de%20bevolking,en%20zuiden%20van%20het%20land
https://themasites.pbl.nl/o/risico-overstromingen/#:~:text=Bijna%2070%25%20van%20de%20bevolking,en%20zuiden%20van%20het%20land
https://www.ad.nl/groene-hart/overstroming-in-het-groene-hart-red-jezelf~abf20fd8/#:~:text=%2C%2CGouda%20heeft%20wijken%2C%20zoals,de%20toekomst%20droog%20te%20houden.
https://www.ad.nl/groene-hart/overstroming-in-het-groene-hart-red-jezelf~abf20fd8/#:~:text=%2C%2CGouda%20heeft%20wijken%2C%20zoals,de%20toekomst%20droog%20te%20houden.
https://www.ad.nl/groene-hart/overstroming-in-het-groene-hart-red-jezelf~abf20fd8/#:~:text=%2C%2CGouda%20heeft%20wijken%2C%20zoals,de%20toekomst%20droog%20te%20houden.
https://www.rtlnieuws.nl/klimaat/artikel/5363015/klimaatverandering-overstromingen-zeespiegel-klimaat-water-zee-nederland
https://www.rtlnieuws.nl/klimaat/artikel/5363015/klimaatverandering-overstromingen-zeespiegel-klimaat-water-zee-nederland
https://www.zeeuwsarchief.nl/en/zeeland-stories/de-ramp-feiten-cijfers-en-links/

Appendixes
Appendix 1

Questionnaire translated in English.

Question for survey to collect quantitative data:

1.
2.

To make sure you live in ..., please give the four numbers of your postal code.
Did you ever experience flooding caused by ...?

1: Yes

2: No, but someone in my social circle did

3: No
On a scale from 1 to 10, how concerned are you about the possibility of sea-floods
caused by ... occurring in ...?
On ascale from 10 to 10, to what extent do you trust current sea-flood measures in
your area?
In case of flooding caused by ..., how high do you think the water level will be in
the street you are living in? (Answer in meters).
Have you taken any steps to prepare yourself for a potential flooding caused by ...
in...?

1: Yes

2: No, but I am planning to do so

3: No

4: | have never thought about it
On a scale from one to 10, how much knowledge do you consider yourself to have
regarding sea-flood risk and sea-flood risk measures against floodings caused by ...
in.."?
What is your age?

1:19-25

2:26 —40

3:41-50

4:51-65

5:66 — 80

6: 81+

7: Prefer not to say
What is your gender?

1: Male
2: Female
3: Other

4: Prefer not to say.

10. What is your level of education?

1: Lower education
2: MBO

3: HBO

4: University
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5: Prefer not to say

11. How many years have you lived in ...?
12. Do you have any remark, suggestions, or elaboration regarding the question or sea-

flood in general?

Appendix 2

Overview of variables present in the questionnaire and what has been measured with these

variables.

Question Type of variable

What has been measured?

1

Binary

Confirming whether someone lives in the required area.

2

Nominal

3

Interval

This question shows how worried someone is regarding
flooding, and this is compared between the two areas. There
was also looked at a possible significant relation between
question 3 and question 4, 6,7, and 11.

Interval

This question shows the trust someone has in flood
prevention measures, and this is compared between the two
areas. There was also looked at a possible significant relation
between question 4 and question 3, 6, 7, and 11.

Ratio

This question shows the prediction of how high water will
come during a flood. The data can be compared between the
two areas.

Nominal

This question shows the preparedness of a person when it
comesto flooding and itwas also compared between the two
places. There was also looked at a possible significant
relation between question 6 and question 3, 4, 7, and 11.

Interval

This question shows knowledge of a person when it comes to
flooding and it was also compared between the two places.
There was also looked at a possible significant relation
between question 7 and question 3, 4, 6, and 11.

Ordinal

The age, which is used to look at whether the sample is
representative for the population.

Nominal

The gender, which is used to look at whether the sample is
representative for the population.

10

Nominal

The education level, which is used to see whether there is a
significant relation between question 10 and question 7.

11

Ratio

This question can show place attachment. There was looked
atwhether there is a significant relation between question 11
and question 3, 4, 6, and 7.

12

Open question

Can give a deeper understanding to certain aspects of this
researchin case people give an elaboration of their thoughts.
But is not necessary to use in case there is no relevant
information.
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Appendix 3

Independent Samples Test

Levene's Test for Equality of

Variances t-test for Equality of Means
95% Confidence Interval of the
Significance Mean Std. Error Difference
F Sig. t df One-Sided p  Two-Sided p Difference Difference Lower Upper

Time_of_residence Equal variances assumed 213 645 -1,284 89 01 ,203 -5,87245 457505 -14,96298 3,21808
Equal variances not -1,286 87,377 101 202 -5,87245 456801 -14,95131 3,20642
assumed

Trust Equal variances assumed 1,713 194 1,224 93 12 224 53832 43969 -,33481 1,41146
Equal variances not 1,247 92,144 108 216 53832 43184 -,31932 1,39597
assumed

Water_height Equal variances assumed 6,838 011 -5,303 86 <,001 <,001 -1,51770 28619 -2,08663 -94877
Equal variances not -5,451 67,507 <,001 <,001 -1,51770 27841 -2,07334 -,96206
assumed

Worry Equal variances assumed 1,631 ,205 -2,647 93 005 010 -1,08824 41115 -1,90470 -27177
Equal variances not -2,671 92,944 004 ,009 -1,08824 40737 -1,89720 -,27927
assumed

Prepared_or_planning_to  Equal variances assumed 23,574 <001 -2,164 93 017 033 -,09804 104531 -,18801 -,00806
Equal variances not -2,331 50,000 012 024 -,09804 ,04205 -,18251 -,01357
assumed

Awareness Equal variances assumed 093 762 -,419 93 1338 676 -,22594 /53865 -1,29559 184372
Equal variances not -418 90,050 338 677 -,22594 53993 -1,29859 84672
assumed

Personal_or_social_experi  Equal variances assumed 3,855 ,053 -10,942 93 <,001 <,001 -,75223 ,06874 -,88874 -61572

ence Equal variances not 11,131 92,359 <,001 <,001 -75223 06758 -88644 -,61801
assumed

Gender Equal variances assumed 6,942 ,010 -1,862 93 ,033 066 -,18627 ,10003 -,38491 ,01236
Equal variances not -1,852 88,522 034 067 -18627 10060 -,38618 ,01363

assumed
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Appendix 4

Test Statistics o Test Statistics
Test Statistics
Personal_or_s Personal_or_s
ocial_experien  Personal_expe Prepared_or_p ocial_experien  Personal_expe
ce rience Prepared lanning_to ce fience
Chi-Square 29 455° 36,364  Chi-Square  43,314% 32,961*  Chi-Square 29 455° 36,364°
1 1 df 1 1 [l 1 1
Asymp. Sig. <,001 <001 Asymp. Sia. <,001 <001  Asymp. Sig. <,001 <,001

a. 0 cells (0,0%) have expected frequencies
less than 5. The minimum expected cell
frequencyis 22,0

Table 3: Results chi-squares test the
category “experience” in Zierikzee.

a. 0 cells (0,0%) have expected
frequencies less than 5. The
minimum expected cell frequency
is 25,5,

Table 4: Results chi-squares test
category “preparedness” in Zierikzee.

a. 0 cells (0,0%) have expected frequencies
less than 5. The minimum expected cell
frequencyis 22,0.

Table 5: Results chi-squares test
category “experience” in Zandvoort.

Appendix 5
Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) -,263 233 -1,131 265
Worry 059 ,022 ,395 2,667 011
Awareness 046 018 376 2,524 016
Personal_or_social_experi 050 143 ,061 352 727
ence
Trust -,030 ,022 -,206 -1,386 74
Water_height 024 027 124 ,889 ,380
Time_of_residence ,002 ,002 105 ,700 488

a. Dependent Variahle: Prepared_or_planning_to
Table 3: Output multiple linear regression dependent “preparedness” in Zierikzee.
Appendix 6
Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Stal. Error Eeta 1 Sig.

1 (Constant) 983 1,956 A0z 618
Waorry - 146 187 -120 | 74 A63
Frepared_or_planning_to 3144 1,245 382 2524 016
Personal_or_social_experi 2,239 1,128 331 1,986 054
ence _ _

Trust AT 169 ,380 2,781 08
Water_height -129 222 -182 | -,580 | GBS
Time_of_residence -018 018 - 162 -1,010 318

a. Dependent Variable: Awareness

Table 3: Output multiple linear regression dependent variable “awareness” in Zierikzee.
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Appendix 7

Coefficients”
Standardized

Unstandardized Coeffiicients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 5161 2,383 2157 038
Waorry -, 262 247 -184 -1,063 285
Personal_or_social_experi 1,623 1,563 147 875 336
ence
Trust 142 247 099 576 568
Water_height -922 524 -,286 -1,744 0580
Time_of_residence ooz 018 015 0&a 823

a. DependentVariable: Awareness
Table 3: Output multiple linear regression dependent variable “awareness” in Zandvoort.
Appendix 8
Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 6,257 1,239 5,045 =001
Frepared_or_planning_to 2,680 1,008 e 2 667 011
AWareness -087 A3 -1148 - 74 463
Personal_or_social_exper -1,946 G814 -,351 -2128 040
ence
Trust -177 1449 - 180 -1.191 241
Water_height 204 174 1649 1,136 263
Time_of_residence 003 015 030 87 ad5

a. Dependent Variable: Worry

Table 3: Output multiple linear regression dependent variable “worry” in Zierikzee.

Appendix 9

Testing significance of the variable “preparedness” when combining the 3 categories into two

categories.
Zierikzee

Worry is dependent variable:

o O O O

Phase 1: Preparedness is significant.

Phase 2: Preparedness and awareness are significant.
Phase 3: when adding experience, awareness and preparedness are not significant.
Phase 4: when adding trust, awareness is still insignificant, experience has become

significant. Trust is insignificant.
o Phase 5: when adding water height, awareness and trust are still insignificant.

Experience and preparedness is still significant. Water height is insignificant.
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o

Phase 6 (lisa): when adding place attachment, awareness trust and water height are still
insignificant. Experience and preparedness still significant. Place attachment is
insignificant.

Fase 7 (Karlijn): when adding gender, awareness trust and water height are still
insignificant. Experience and preparedness still significant. Gender is insignificant.

Preparedness is dependent variable:

Fase 1: Worry is significant.

Fase 2: Worry and awareness are significant.

Fase 3: when adding experience, worry and awareness are significant. Experience is
insignificant.

Fase 4: when adding trust, awareness and worry still significant. Experience and trust
insignificant.

Fase 5: when adding water height, awareness and worry still significant. Experience
and trust and water height insignificant.

Fase 6 (lisa): when adding place attachment, awareness and worry still significant.
Experience and trust and water height insignificant. Place attachment is insignificant.
Fase 7 (Karlijn): when adding gender, awareness and worry still significant. Experience
and trust and water height insignificant. Gender is significant.

Awareness is dependent variable:

Fase 1: Worry is insignificant.

Fase 2: Worry and preparedness are significant.

Fase 3: when adding experience, preparedness is significant. Experience and worry
insignificant.

Fase 4: when adding trust, preparedness and trust significant. Experience and worry
insignificant.

Fase 5: when adding water height, preparedness and trust significant. Experience, water
height, and worry insignificant.

Fase 6 (lisa): when adding place attachment, preparedness and trust significant.
Experience, water height, place attachment and worry insignificant.

Fase 7 (Karlijn): when adding gender, preparedness and trust significant. Experience,
water height, gender and worry insignificant.

Zandvoort

Worry is dependent variable:

@)
@)

Phase 1: awareness is significant.

Phase 2: awareness is significant. Experience is insignificant.

Phase 3: when adding trust, awareness and experience are insignificant. Trust is
significant.

Phase 4: when adding trust, awareness, water height, and experience are insignificant.
Trust is significant.
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Phase 5 (lisa): when adding place attachment, water height, place attachment, and
experience are insignificant. Trust is significant.

Fase 6: (Karlijn): when adding gender, water height, gender, and experience are
insignificant. Trust is significant.

Awareness is dependent variable:

o O O O

Fase 1: Worry is significant.

Fase 3: when adding experience, worry significant. Experience insignificant.

Fase 4: when adding trust, worry, experience, and trust insignificant.

Fase 5: when adding water height, worry, experience, water height, and trust
insignificant.

Fase 6 (lisa): when adding place attachment, worry, experience, water height, place
attachment, and trust insignificant.

Fase 7 (Karlijn): when adding gender, worry, experience, water height, and trust
insignificant. Gender is significant
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