
lobal warming is a reality that will require changes in
lifestyle to mitigate its disastrous consequences, posing a
challenge for environmental psychologists. Although

research on environmental and technological risks in the 20th
century was dominated by the process of perception, centered
on nuclear energy, the emergence of new types of hazards
caused by climate change has gained ground generating
greater specialization in risk analysis. Today, the interest of this
research goes beyond the behavioral sciences and it has
become an aspect of study that is multidisciplinary, multi-
process, and focused on the analysis of specific dangers.
Among the dangers caused by climate change, flooding is the
most frequent in the world and one of the most destructive and
in the future it will be even more so (Bustillos-Ardaya, Evers, &

Ribbe, 2017, Intergovernmental Panel on Climate Change -
IPCC, 2015). Of twelve natural disasters between 1998 and
2017, flooding was the most frequent and the one that affected
the most people, the fourth most in deaths and the third in
economic damage. Furthermore, some human activities have
contributed to increase the frequency and severity of floods.
Thus, the increasing urbanization of the “flood plains” of rivers
and coasts exposes more people to this risk and, together with
agriculture, reduces the natural capacity of these plains to retain
water (IPCC, 2015). Between 1970 and 2010, the world
population living in flood zones has doubled and their
urbanization, between 2010-2050, will increase the value of
material goods exposed from 46 to 158 trillion dollars
(Jongman, Ward, & Aerts, 2012). In Spain, between 2000 and
2017, the flood was the second deadliest natural disaster after
“high temperatures”; causing 800 million euros per year in
damages (Ministry for the Ecological Transition, 2018). Spain is
the most vulnerable country to climate change in Europe and will
be one of the most affected in the world by this phenomenon
(European Environment Agency, 2017). The phenomenon
known as “cold drop” [“gota fría in Spanish] will cause heavy
torrential rains and sudden floods in the Mediterranean (Garijo,
Mediero, & Garrote, 2018); the rise in sea level will cause the
flooding of many beaches and coastal areas, and flood damage
on beaches and infrastructure will cause significant economic
losses in tourism (Bujosa & Rosselló, 2011). In this regard, the
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World Bank (2010) identified as main factors that are
increasing the costs derived from extreme events caused by
water, the inadequate preparation towards the risks linked to
climate change and the progressive increase of the dangers
derived from it in areas prone to suffering its consequences.
With regard to research in the field of flood risk, some authors
mention the emergence of a new field called “socio-hydrology”,
which requires the incorporation of the human dimension in
water management and is based on interdependence between
people and water. Its objective is to analyze the joint evolution
of the interaction between human development and the
management of the danger caused by water, including a
combination of structural and non-structural measures to reduce
the risk of flooding (Sivapalan, Savenije, & Blöschl, 2012). As
noted by Fuchs et al. (2017), the analysis of a hydrological
hazard and its adverse socioeconomic consequences requires
methods and concepts based on both natural sciences (hazard
assessment) and social sciences (exposure and vulnerability).
On the other hand, and as recognized by the various IPPC
reports, climate change is generating a dynamic risk in that
changes in the frequency of floods are becoming unpredictable,
making a wide range of responses necessary to potential and
diverse scenarios. In this context, risk management cannot be
based, as it has been up to now, on static and rigid measures
that create a false appearance of security for the people
affected, but instead a holistic and integrated approach must be
adopted, addressing research and practice of various topics
(water resources, climate change, perception and
communication, etc.) in an interdisciplinary manner. This
approach includes the social dimension of risk, whose
importance for the management of the risk of natural and
technological disasters has been addressed, for decades, by
sociologists, psychologists, and geographers (Lara, Saurí,
Ribas, & Pavón, 2010; Slovic, 2000; Tierney, 2014). For
example, it is important to consider the psychological processes
of coping with the flood risk for residents in flood zones because
these processes influence their decision as to whether or not to
adopt preventive measures or to execute inappropriate behavior
(González-Gaudiano, Maldonado-González, & Cruz-Sánchez,
2018).
This work describes, from the perspective of environmental
psychology, some of the psychological and behavioral
processes most analyzed by the recent literature in relation to
risks in general and, specifically, flood risk. Processes such as
risk perception, flood adaptation, and communication are
essential to carrying out effective flood risk management. Also,
a methodological proposal is presented for implementing
interventions in this field that allow multidisciplinary
collaboration among the agents involved. 

RISK PERCEPTION IN ENVIRONMENTAL PSYCHOLOGY
From the point of view of environmental psychology, the
perception of the risk of certain environmental events is of
particular interest in that natural hazards such as earthquakes or
floods and others derived directly from human behavior (e.g.

industrial pollution) have direct repercussions on individuals. In
the late 1960s talk began about risk perception due to social
opposition to nuclear energy. This concept began to gain
popularity in the public sphere and within different disciplines of
study, moving from a conception based on objective risk to one
more related to social aspects. With regard to the social
perception of risk, different theoretical approaches can be
identified that are ascribed to three main approaches (Puy &
Cortés, 2010):
4 Individual-centered focus. This includes studies related to bi-
ases and heuristics (Kahneman, Slovic, & Tversky, 1982),
such as the availability heuristic, which establishes that peo-
ple consider risk according to their recent memory. Within
this approach there are also theories about decision making
and mental models. The former are linked to the proposal of
Kahneman and Tversky (1979), according to which individu-
als value whether an event is a risk or not depending on the
uncertainty and the gains/losses associated with it. Alhakami
and Slovic (1994) and Finucane, Alhakami, Slovic, and
Johnson (2000) add that the risk assessment is influenced by
the affect heuristic, observing that, by manipulating the feel-
ing with respect to a danger, the inference about the risk or
benefit of the danger appears to be modified. On the other
hand, this approach includes mental models, defined as intu-
itive theories that people build, maintain over time, and use
in decision-making processes, which can lead, if they contain
critical errors, to erroneous conclusions even in well-informed
people (Fischhoff, Bostrom, & Quadrel, 1993). According to
Binder and Schöll (2010), mental models are used mainly to
know the differences between laymen and experts, identify-
ing erroneous ideas when developing communication strate-
gies. Finally, from this perspective, the psychometric model
proposed by Fischhoff, Slovic, Lichtenstein, Read, and Combs
(1978) is identified, which considers that the social percep-
tion of risk is a complex and multidimensional process and
proposes a model composed of different factors. According
to the psychometric approach, the perception of risk is linked
to two aspects: the fear of impact (related to the control of the
risk or the fatality of the consequences, among other aspects)
and the knowledge of the risk (novelty and / or inexperi-
ence).

4 Approach linked to the individual and society. This groups
the values, beliefs and attitudes that people have. This per-
spective emphasizes the perception of risk as a process de-
pendent on qualitative factors related to social priorities
and/or attitudes towards technologies (Van der Pligt, Eiser,
& Spears, 1986). Slimak and Dietz (2006) propose a causal
model in which the perception of risk is influenced by values
and general beliefs regarding the environment, as well as by
religious and spiritual conceptions. The results show differ-
ences between lay people and experts, suggesting that the
former are more concerned about less probable dangers that
have more serious consequences (e.g. sewage or radiation);
while experts are more concerned about risks with global
consequences, such as global warming. These authors con-
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clude that individual values may have the power to explain
how a person perceives risk.

4 Community-focused approach. This places the emphasis on
social groups and different institutional bodies, which focus
and emphasize the estimation of certain risks through com-
munication strategies. The cultural theory of risk, developed
by Douglas (1985), explains the influence of values and cul-
tural aspects on the perception of risk and proposes that indi-
viduals are immersed in a social structure that will form their
values, attitudes, and way of seeing the world. Finally, from
the social point of view, one can speak of “myths of nature”
(Dake, 1992), or ideas constructed socially on nature and in-
ternalized by the members of society. Thus, it could be said
that the perception of risk is a socially created construct to
maintain the patterns of social relationships within each cul-
ture.

FRAMEWORKS OF ANALYSIS ON THE RISK OF FLOODING
Kellens, Terpstra, and De Maeyer, (2013) carried out an
exhaustive review of the scientific literature on flood risk,
concluding that the vast majority of the analyzed works are
exploratory in nature, making it practically impossible to carry
out a theoretical and methodological systematization of the
research carried out in this field. These authors analyzed a total
of 57 articles, in which they identified variables related to the
perception of risk (causes, impact, knowledge, probability, etc.);
behavioral variables (preparation, evacuation, mitigation, etc.)
and other important variables, such as sociodemographic
variables, previous experience, personality (locus of control),
and situational variables (distance from the house to the river,
elevation on the ground, etc.). Given the large number of
variables and the few attempts at systematization in the
literature, this section will attempt to shed some light on the main
psychological processes associated with flood risk research.
Inspired by the reviews of Kellens et al. (2013) and Bubeck,
Botzen, and Aerts (2012), Figure 1 shows graphically the main
psychological processes involved in flood risk assessment, which
feed back into each other.
First, there are the processes related to the evaluation of a
possible flood (threat appraisal), grouping variables related to
the probability of suffering a flood (perceived vulnerability) and
the evaluation of its possible consequences (perceived severity)
(Bubeck et al., 2012), both encompassed under the label
“perception of flood risk”. Secondly, the adaptive behaviors
aimed at reducing the impact of the flood are included, which
are determined by the coping appraisal that people make in
relation to the danger of the flood and the resources they have
to deal with it (Terpstra & Lindell, 2013). Finally, the risk
communication process is analyzed, characterized by scarce
empirical research.

Perception of flood risk
As noted by Kellens et al. (2013), the application of the
psychometric paradigm led to the obtaining of different results
on the perception of flood risk in countries that suffer floods

periodically. For example, these authors point out a higher
perceived risk among Chinese compared to Dutch citizens,
concluding that personal experience is a relevant variable.
Bubeck et al. (2012) also point to this variable as decisive in the
recognition of risk and its explanatory power over the execution
of some protective behaviors. Also, the research of Luís et al.
(2016) on coastal risks, shows that a constant exposure to risk
can lead to normalization processes, causing an excess of
confidence in the protective measures to prevent it, reducing the
perception of its occurrence, and creating citizens that are less
adapted to cope with it.
The emergence of the analysis of cognitive processes in the
evaluation of environmental problems has led to the
identification of certain biases that affect the perception of risk,
providing a greater development in research on the effect of
heuristics in the processing of information. For example, due to
the effect of “environmental hyperopia” (Uzzell, 2000), people
assign more seriousness to an environmental problem the further
away they are. Schultz et al. (2014) found, in 22 different
countries, that the severity of environmental problems was
greater when they were evaluated globally compared to the
nearest local one. For these authors, this result is caused by the
bias of psychological distance, explained by construal level
theory (CLT, Liberman & Trope, 2008). According to CLT, the
interpretation of the surrounding reality is more abstract (high-
level construal) the further it is from the perceiver according to
four dimensions: geographical or spatial, temporal, social, and
hypothetical. As the reality becomes closer geographically or in
time, it affects people we know, and deals with probable facts,
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FIGURE 1
CONCEPTUAL FRAMEWORK OF THE MAIN PSYCHOLOGICAL

PROCESSES INVOLVED IN FLOOD RISK ASSESSMENT
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the interpretation of that reality becomes more concrete and
detailed (low-level construal), reducing the space between
subjective and objective reality. The results obtained by
Bodoque, Díez-Herrero, Amérigo, García, and Olcina (2019)
on the perception of flood risk by the residents of a Spanish
town prone to floods, support the bias of psychological distance
in its spatial and temporal dimensions. In addition, in a
subsequent investigation (Guardiola-Albert et al., in review), it
was obtained that the relationship between the geostatistical
estimate of the distance from the home to the flood zone
(objective reality) and the perception of flood risk of one’s home
(perceived vulnerability) followed a congruent pattern when the
psychological distance of the flood risk was low in terms of time
(low-level construal). However, this relationship congruent with
the objective situation did not occur when the perception of
long-term risk (high-level construal) was evaluated.

Responses to flood risk: Adaptation
A large number of works contemplate behaviors aimed at
adapting to the life cycle of the flood (Kellens et al., 2013), that
is, those carried out before (mitigation), during (preparation),
and after (recovery). The first two are aimed at limiting the
adverse impact of the flood; however, mitigation behaviors are
carried out when there is no danger yet, while preparation
behaviors are carried out just before the start of or during the
flood. Thus, as Kellens et al. (2013) it is possible to distinguish
between passive protective behaviors, mitigation behaviors (for
example, getting hold of a first aid kit), and active protective
behaviors, in preparation (for example, cutting off electricity,
gas and/or water supplies). The execution of both behaviors, or
the intention to carry them out, is determined by the knowledge
that one has of them and the perceived efficacy of their ability
to avoid (or mitigate) the adverse effects of the flood. Among the
mitigation measures there is risk communication aimed at
promoting the performance of these behaviors, which will be
discussed later. In addition to communication, there are other
behaviors that could be classified as “hard intervention
measures” (infrastructure, technology) or “soft intervention
measures”, such as civil protection plans or communication
strategies designed by public administrations (Bustillos-Ardaya
et al., 2017).
With regard to recovery, adaptive measures can be taken to
try to return to the situation prior to the flood as soon as
possible, such as requesting financial compensation from public
administrations, which helps the individual to manage the
situation of properties affected after the flood (Kellens et al.,
2013).
As mentioned above, the performance of mitigation and
preparation behaviors will depend on their perceived efficacy.
Studies focused on risk perception as a means of promoting
these behaviors, which assume a positive relationship between
the two variables, do not seem to be supported by a theoretical
or empirical foundation (Bubeck et al., 2012). These authors
point out other intervening factors such as the motivation
towards self-protection. Protection motivation theory (PMT) has

been applied to analyze adaptive behaviors against natural
risks. These are grouped under the label of “coping appraisal”
(see Figure 1) and refer to the evaluation that affected
individuals make of the costs of executing them and their beliefs
about their efficacy and ability to execute them. Close to this
approach would be the preventive action decision model
(PADM). According to the PADM, people exposed to a risk seek,
select, and adopt certain adaptive behaviors based on a series
of beliefs about them (coping appraisal) that are classified into
two groups: those referring to danger and those referring to
resources. The first relate the danger to adaptation to it, with
three types distinguishable: beliefs about the perceived efficacy
of these behaviors to protect people, about their perceived
efficacy to protect properties, and about their adaptive utility for
other purposes. The second ones relate adaptation to danger
with beliefs about the resources necessary to cope with it, such
as costs, money, time, and effort derived from the execution of
those behaviors; knowledge and skills concerning them; tools
and equipment necessary to execute them, and the cooperation
of other people to adapt to the danger. The PADM predicts that
high levels of beliefs about the effectiveness of adaptive
(preventive) behaviors to protect people and properties from
danger will involve the adoption of protective behaviors or the
intention to perform them; while high levels of beliefs regarding
resources will reduce such behaviors (Terpstra & Lindell, 2013).
The application of this model to analyze the decision to adopt
preventive behaviors against flood risk in Dutch citizens
(Terpstra & Lindell, 2013), confirmed the first of the predictions
but not the second; no negative relationship was found between
the beliefs related to the necessary resources (costs) and the
intention to adopt preventive actions. The results of this work
showed the importance of the variables related to the
assessment of coping, since they were much more predictive of
the intention to adopt preventive actions than the risk perception.
Terpstra and Lindell (2013) note the consistency of this result
with the theory of reasoned action (Fishbein & Ajzen, 1975),
since the attitude towards an object (risk of flooding) is less
predictive of behavior than the attitude towards an action
(adaptation to flood risk).

Communication of flood risk
As mentioned by Kellens et al. (2013), the importance of risk
communication when it comes to reinforcing awareness and
motivating the affected people to carry out preventive actions is
now widely recognized. Likewise, knowing how people cope
with risks allows us to design more effective communication
strategies. These authors summarize the various definitions of
the communication process, considering them as an intentional
exchange of information about environmental or health risks
between interested agents (individuals, groups, or
organizations). The authors note that during the last two
decades there has been “a change in the emphasis of risk
communication, from a pedagogical approach to deliberation,
dialogue and public participation” (Kellens et al., 2013, p.26).
However, empirical research on the influence of flood risk
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communication is scarce, since of the total number of articles
reviewed by these authors, only two dealt specifically with the
communication process, although many of the reviewed works
did make recommendations on this matter. Among the notable
results, they highlight the “unexpected” scarce influence of
communication on the perception of flood risk. These results
were also obtained, although with nuances, in the study
developed by Bodoque et al. (2019), since the execution of a
communication strategy for flood risk did not increase the risk
perception among citizens who evaluated it in the short term, but
it did so when the probability of suffering a flood was evaluated
throughout life, confirming the bias of the temporal distance.
What was clearly shown was that the communication of risk
increased the level of knowledge of the civil protection plan on
sudden floods in the municipality, making citizens more
competent to deal with them. These results, in line with what was
mentioned in the previous section on the coping appraisal, allow
us to conclude that a communication strategy should be based
on information about the effectiveness of measures to mitigate
the flood along with a practical guide on how to implement them
(Bubeck et al., 2012), thus improving their perceived efficacy in
the affected population. In any case, most studies do not provide
practical recommendations on specific strategies for effective
flood risk communication, and more research on this is
necessary.

PSYCHOSOCIAL-ENVIRONMENTAL INTERVENTION WITH
POPULATION AT RISK OF FLOODING: THE CASE OF
NAVALUENGA
Following the conceptual framework described in Figure 1, the
following is a methodological proposal whose objective is to
serve as a guide for the design of psychosocial-environmental
interventions in this area. It takes into account the processes of
perception, adaptation, and communication of risk, integrated
into three stages of intervention (see Figure 2).
The methodological proposal is accompanied and illustrated
with a case applied to the municipality of Navaluenga (Ávila,
Spain) that suffers sudden floods relatively frequently. The
psychosocial-environmental intervention was carried out
between February 2015 and January 2016. The results derived
from it are presented in detail in the works of Amérigo et al.,
(2017) and Bodoque et al. (2016, 2019).
From the proposal shown in Figure 2, each of the three stages
is specified in a series of: objectives, tasks to be carried out,
relevant inputs, and expected outputs, which serve as a starting
point for the following stages or allow us, ultimately, to evaluate
the effectiveness of the intervention.

Stage 1. Pre-intervention evaluation
The main objective of this stage is to analyze the participants’
perception of flood risk, as well as their knowledge of the actions
to be taken before, during, and after the flood (adaptation). In
addition, it is essential to evaluate differences in these variables
according to sociodemographic characteristics, exposure to the
flood zone, and previous experience with floods. The main task

to develop in this stage is the designing of a questionnaire and
its subsequent administration to a representative sample of the
population under study. For this, one of the relevant inputs
comes from secondary information available, among which it is
worth mentioning the hydrographic studies and the municipal
civil protection plan, if there is one.
In the case of Navaluenga, a questionnaire was designed and
administered personally to a representative sample of 254
residents selected by means of a quota sampling according to
sex and age. Four items were included to measure the
perception of flood risk in the municipality/household in the
short/long term (next 5 years/throughout life). To measure the
knowledge of the appropriate actions to be taken in the three
phases of disaster (before, during, and after the flood), the
respondents were asked if they knew what (actions) they should
implement in each phase and they were asked to mention them.
Their answers were contrasted with the actions included in the
civil protection plan (CPP). The percentage of correct mentions
(coinciding with the CPP) indicated the level of knowledge of the
respondent about the actions that should be carried out in each
phase of the flood. The analyses carried out allowed us to
identify which population groups had high, medium, and low
risk perception and adaptation, respectively, as well as to
characterize them according to the sociodemographic and
exposure variables.

Stage 2. Design and implementation of the communication
strategy
In this second stage, the psycho-socio-environmental
communication strategy designed is implemented. Its main
objective is to increase the participants’ knowledge about floods
and about the flood risk in their municipality, as well as the
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FIGURE 2
PSYCHOSOCIAL-ENVIRONMENTAL INTERVENTION AIMED AT

THE COMMUNICATION OF FLOOD RISK
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knowledge necessary to increase the resilience of the population
in the event of possible flood events. The main tasks to be
developed are: (1) to identify the priority population groups that
will constitute the target public of the communication strategy;
(2) to design a program of activities that adequately
communicate the flood risk and increase knowledge of
adaptation actions; (3) to establish a schedule to distribute these
actions; and (4) to implement it, conveniently controlling the
development of each of the proposed activities. The main input
for this stage comes from the analysis of the information
obtained in the previous stage, since it will be essential to know
the general levels of perception and adaptation prior to the
intervention, as well as the differences between the different
segments or population groups.
In the case presented, a one-month flood risk communication
strategy was designed, aimed especially at those Navaluenga
population groups that, although potentially exposed to a flood,
did not perceive the risk as expected or they did not have the
necessary knowledge to implement adaptation actions.
Specifically, during the month of November 2015, four types of
activities were carried out: (1) an informative talk about floods
consisting of an oral presentation; (2) a question-and-answer
competition on the different contents of the CPP that was
publicized through the website of the town hall, informative
posters, and email; (3) a contest of stories, photographs and
videos about past floods, publicized through the website of the
town hall and informative posters; and (4) intergenerational
workshops in which the older population and young people
exchanged their experiences related to the floods. For each
activity, the priority target audience was defined, as well as the
specific communication tools to be used, and the expected
results. In addition, a follow-up was carried out by the research
team as well as control of the development of the activity and
assistance.

Stage 3 Post-intervention evaluation
The main objective of this stage is to evaluate the changes in
the perception of risk and knowledge about flood adaptation
behaviors, which allows us to quantify the effectiveness of the
communication strategy, and to provide feedback on future
interventions. This evaluation should be carried out repeatedly at
different times after the intervention, in order to identify the
effectiveness of the intervention strategy not only in the short
term, but also in the medium and long term. These follow-up
evaluations allow us to know if the short-term changes (in
perception and knowledge) produced in the short term become
structural in the medium and long term or dissipate with the
passage of time. The tasks to be performed in this case are the
design and administration of a new questionnaire to
incorporate, in addition to the variables of the first
questionnaire, questions that allow us to control the level of
participation or exposure of each of the subjects surveyed to the
different activities that make up the communication strategy. At
this stage, it will be necessary to identify the subjects who
participated in the pre-intervention evaluation (Stage 1) to re-

survey them and, in this way, to be able to make the pre-post
comparisons.
A short-term post-intervention evaluation was carried out one
month after the communication strategy, with a return to survey
of almost 80% of the initial participants. To locate them, we used
their residence address and the last numbers and the letter of
their national identity document. Only two out of ten
respondents did not know or participate in the communication
strategy. The results obtained showed: (1) a significant increase
in the perception of lifetime flood risk in Navaluenga; and (2) an
increase in knowledge about the appropriate actions to be taken
in a flood in those who participated in the communication
strategy. These results show that adequately informing the
population about the flood risk to which it is exposed contributes
to making it more competent to deal with it. However, a priority
area for future interventions is detected, since the perception of
short-term risk has not increased for the municipality as a whole
or for the household, perhaps as a consequence of the temporal
distance bias.

CONCLUSIONS
This article has attempted to satisfy a current demand among
flood risk managers about the need to include the human
dimension, the processes for intervention in people before the
arrival of a flood or its possible appearance, incorporating non-
structural measures that improve its management. The
traditional way of approaching the danger of flooding by
seeking solutions of a structural nature, such as dredging
and/or diversion of rivers and the construction of dams or
retaining walls has proved ineffective in the face of the
frequency and virulence that, as a result of climate change,
increasingly characterizes this environmental danger. As noted
by Kellens et al. (2013), the traditional approach in the
evaluation of risk that differentiated between the scientific vision,
based on probabilities and estimates of losses; and the legal
vision, based on the “over/underestimation” of risk, has evolved
in the last two decades towards a bidirectional communication
necessary between managers and the public, demanding the
need to take into account the public’s values, preferences, and
motivations to develop effective risk management (González-
Gaudiano, et al., 2018).
These conclusions have been shown through the results that the
Research Group of Environmental Psychology of the University
of Castilla-La Mancha (UCLM) has obtained over the past 6
years through research developed jointly with the Geological
and Mining Institute of Spain and the Faculty of Environmental
Sciences of the UCLM. In them, in addition to advancing in basic
research, it has been found that civil protection plans, developed
unidirectionally by experts in flood risk management, could be
greatly improved in efficacy if they took into account the
recommendations of environmental psychologists and other
social scientists based on their investigations.

CONFLICT OF INTERESTS
There is no conflict of interest.

CHALLENGES TO DEAL WITH CLIMATE CHANGE

202

S p e c i a l  S e c t i o n



REFERENCES
Alhakami, A. S., & Slovic, P. (1994). A psychological study of
the inverse relationship between perceived risk and
perceived benefit. Risk Analysis, 14, 1085-1096. doi:
10.1111/j.1539-6924.1994.tb00080.

Amérigo, M. García, J. A., Bodoque, J. M., Díez-Herrero, A.,
Olcina, J., & Guardiola-Albert, C. (2017). Aportaciones de
la Psicología Ambiental a la investigación sobre la
percepción del riesgo de inundación: Resultados desde un
marco interdisciplinar [Contributions of Environmental
Psychology to the investigation on the perception of flood
risk: Results from an interdisciplinary framework]. In Consejo
General de la Psicología de España [the Spanish
Psychologyical Association (Ed.)], Libro de capítulos del III
Congreso Nacional de Psicología [Book of chapters of the III
National Congress of Psychology] (pp. 226-231), Oviedo:
Consejo General de la Psicología de España [the Spanish
Psychologyical Association].

Banco Mundial (2010). Informe sobre el desarrollo mundial
2010. Desarrollo y Cambio climático [World Development
Report 2010. Development and Climate Change]. Madrid:
Mundipresa. 

Bujosa, A., & Rosselló, J. (2011). Cambio climático y
estacionalidad turística en España: Un análisis del turismo
doméstico de costa [Climate change and tourist seasonality
in Spain: An analysis of coastal tourism]. Estudios de
Economía Aplicada, 29(3), 863-880. Retrieved from
https://www.redalyc.org/articulo.oa?id=30122405011

Binder, C. R., & Schöll, R. (2010). Structured mental model
approach for analyzing perception of risks to rural livelihood
in developing countries. Sustainability, 2, 1-29. doi:
10.3390/su2010001

Bodoque, J. M., Amérigo, M., Díez-Herrero, A., García, J. A.,
Cortés, B., Ballesteros-Cánovas, J. A., & Olcina, J. (2016).
Improvement of resilience of urban areas by integrating
social perception in flash-flood risk management. Journal of
Hydrology, 541, 665-676. doi:
10.1016/j.jhydrol.2016.02.005

Bodoque, J. M., Díez-Herrero, A., Amérigo, M., García, J. A.,
& Olcina, J. (2019). Enhancing flash flood risk perception
and awareness of mitigation actions through risk
communication: A pre-post survey design. Journal of
Hydrology, 568, 769-779. doi:
10.1016/j.jhydrol.2018.11.007

Bubeck, P., Botzen, W. J., & Aerts, J. C. (2012). A review of risk
perceptions and other factors that influence flood mitigation
behavior. Risk Analysis, 32, 1481-1495. doi:
10.1111/j.1539-6924.2011.01783.x

Bustillos-Ardaya, A., Evers, M., & Ribbe, L. (2017). 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, 227-237. doi:
10.1016/j.ijdrr.2017.09.006.

Dake, K. (1992). Myths of nature: Culture and the social

construction of risk. Journal of Social Issues, 48, 21-37. doi:
10.1111/j.1540-4560.1992.tb01943.x

Douglas, M. (1985). Risk acceptability according to social
sciences. New York: Russell Sage.

European Environment Agency (EEA, 2017). Climate change
impacts and vulnerabilities 2016. Retrieved from
http://www.eea.europa.eu/publications/climate-change-
impacts-and-vulnerability-2016

Finucane, M. L., Alhakami, A., Slovic, P., & Johnson, S. M.
(2000). The affect heuristic in judgments of risks and benefits.
Journal of Behavioral Decision Making, 13, 1-17. doi:
10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-
BDM333>3.0.CO;2-S

Fischhoff, B., Bostrom, A., & Quadrel, M. J. (1993). Risk
perception and communication. Annual Review of Public
Health, 14, 183-203. doi:
10.1146/annurev.pu.14.050193.001151

Fischhoff, B., Slovic, P., Lichtenstein, S., Read, S., & Combs, B.
(1978). How safe is safe enough? A psychometric study of
attitudes towards technological risks and benefits. Policy
Sciences, 8, 127-152. doi: 10.1007/BF00143739

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention and
behavior. Reading, MA: Addison-Wesley.

Fuchs, S., Karagiorgos, K., Kitikidou, K., Maris, F., Paparrizos,
S., & Thaler, T. (2017). Flood risk perception and adaptation
capacity: a contribution to the socio-hydrology debate.
Hydrology and Earth System Sciences, 21, 3183-3198. doi:
10.5194/hess-21-3183-2017

Garijo, C., Mediero, L., & Garrote, L. (2018). Utilidad de las
proyecciones climáticas generadas por AEMET para estudios
de impacto del cambio climático sobre avenidas a escala
nacional [Usefulness of the climate projections generated by
AEMET for studies of the impact of climate change on
avenues nationwide]. Ingeniería del Agua, 22, 153-166.

González-Gaudiano, E. J., Maldonado-González, A. L., &
Cruz-Sánchez, G. E. (2018). The vision of high school
students regarding their vulnerability and social resilience to
the major adverse effects of climate change in municipalities
with a high risk of flooding. Psyecology, 9, 341-364, doi:
10.1080/21711976.2018.1483568

Guardiola-Albert, C., Díez-Herrero, A. Amérigo, M., Bodoque,
J. M., García, J. A., Naranjo-Fernández, N., & Aroca-
Jiménez, E. (in review). Analyzing flash flood risk perception
through a geostatistical approach in the village of
Navaluenga, Central Spain. Journal of Flood Risk
Management.

Intergovernmental Panel on Climate Change (IPCC, 2015).
Climate change 2014: Synthesis report. Contribution of
working groups I, II and III to the fifth assessment report of the
Intergovernmental Panel on Climate Change. Geneva,
Switzerland: IPCC.

Jongman, B., Ward, P. J., & Aerts, J. C. J. H. (2012). Global
exposure to river and coastal flooding: Long term trends and
changes. Global Environmental Change, 22, 823-835. doi:
10.1016/j.gloenvcha.2012.07.004

MAríA AMérIGO, JuAN A. GArCíA, rAquEL PérEz-LóPEz AND 
FErNANDO TALAyErO

203

S p e c i a l  S e c t i o n

https://doi.org/10.1111/j.1539-6924.1994.tb00080
https://www.redalyc.org/articulo.oa?id=30122405011
https://doi.org/10.3390/su2010001
https://doi.org/10.1016/j.jhydrol.2016.02.005
https://doi.org/10.1016/j.jhydrol.2018.11.007
https://doi.org/10.1111/j.1539-6924.2011.01783.x
https://doi.org/10.1016/j.ijdrr.2017.09.006
https://doi.org/10.1111/j.1540-4560.1992.tb01943.x
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
http://www.eea.europa.eu/publications/climate-change-impacts-and-vulnerability-2016
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-BDM333>3.0.CO;2-S
https://doi.org/10.1002/(SICI)1099-0771(200001/03)13:1<1::AID-BDM333>3.0.CO;2-S
https://doi.org/10.1146/annurev.pu.14.050193.001151
https://doi.org/10.1007/BF00143739
https://doi.org/10.5194/hess-21-3183-2017
https://doi.org/10.1080/21711976.2018.1483568
https://doi.org/10.1016/j.gloenvcha.2012.07.004


Kahneman, D., Slovic, P., & Tversky, A. (1982). Judgment under
uncertainty: Heuristics and biases. New York, NY:
Cambridge University Press.

Kahneman, D., & Tversky, A. (1979). Prospect theory: An
analysis of decision under risk. Econometrica, 47, 263-291.
doi: 10.2307/1914185

Kellens, W., Terpstra, T., & De Maeyer, P. (2013). Perception
and communication of flood risks: A systematic review of
empirical research. Risk Analysis, 33, 24-49. doi:
10.1111/j.1539-6924.2012.01844.x

Lara, A., Saurí, D., Ribas, A., & Pavón, D. (2010). Social
perceptions of floods and flood management in a
Mediterranean area (Costa Brava, Spain). Natural Hazards
and Earth System Sciences. 10, 2081-2091. doi:
10.5194/nhess-10-2081-2010

Liberman, N., & Trope, Y. (2008). The psychology of
transcending the here and now. Science, 322, 1201-1205.
doi: 10.1126/science.1161958

Luís, S., Pinho, L., Lima, M. L., Roseta-Palma, C., Martins, F. C.,
& Almeida, A. B. (2016). Is it all about awareness? The
normalization of coastal risk. Journal of Risk Research, 19,
810-826. doi: 10.1080/13669877.2015.1042507

Ministerio para la Transición Ecológica [Ministry for the
Ecological Transition] (MITECO, 2018). Perfil Ambiental de
España 2017 [Environmental Profile of Spain]. Retrieved
from https://www.miteco.gob.es/es/calidad-y-evaluacion-
ambiental/publicaciones/pae2017_completo_reducido_tcm
30-484531.pdf

Puy, A., & Cortés, B. (2010). Percepción social de los riesgos y
comportamientos en los desastres [Social perception of risks

and behaviors in disasters]. In J. I. Aragonés & M. Amérigo
(Eds.), Psicología ambiental (pp. 355-377). Madrid:
Pirámide.

Schultz, P. W., Milfont, T. L., Chance, R. C., Tronu, G., Luís, S.,
Ando, K., … Gouveia, V. V. (2014). Cross-cultural evidence
for spatial bias in beliefs about the severity of environmental
problems. Environment and Behavior, 46, 267-302. doi:
10.1177/0013916512458579

Sivapalan, M., Savenije, H. H. G., & Blöschl, G. (2012). Socio-
hydrology: A new science of people and water. Hydrological
Processes, 8, 1270-1276. doi: 10.1002/hyp.8426

Slimak, M. W., & Dietz, T. (2006). Personal values, beliefs, and
ecological risk perception. Risk Analysis, 26, 1689-1705.
doi: 10.1111/j.1539-6924.2006.00832.x

Slovic, P. (2000). The perception of risk. Earthscan. London, UK:
Routledge.

Terpstra, T., & Lindell, M. K. (2013). Citizens’ perceptions of
flood hazard adjustments: an application of the protective
action decision model. Environment and Behavior, 45, 993-
1018. doi: 10.1177/0013916512452427

Tierney, K. (2014). Social roots of risk: Producing disaster,
promoting resilience. Palo Alto, CA: Stanford University
Press.

Uzzell, D. L. (2000). The psychospatial dimension of global
environmental problem. Journal of Environmental
Psychology, 20, 307-318. doi: 10.1006/jevp.2000.0175

Van der Pligt, J., Eiser, J. R., & Spears, R. (1986). Attitudes
toward the building of a nuclear power station: Familiarity
and salience. Environment and Behaviour, 18, 75-93. doi:
10.1177/0013916586181004.

CHALLENGES TO DEAL WITH CLIMATE CHANGE

204

S p e c i a l  S e c t i o n

https://doi.org/10.2307/1914185
https://doi.org/10.1111/j.1539-6924.2012.01844.x
https://doi.org/10.5194/nhess-10-2081-2010
https://doi.org/10.1126/science.1161958
https://doi.org/10.1080/13669877.2015.1042507
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/publicaciones/pae2017_completo_reducido_tcm30-484531.pdf
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/publicaciones/pae2017_completo_reducido_tcm30-484531.pdf
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/publicaciones/pae2017_completo_reducido_tcm30-484531.pdf
https://doi.org/10.1177/0013916512458579
https://doi.org/10.1002/hyp.8426
https://doi.org/10.1111/j.1539-6924.2006.00832.x
https://doi.org/10.1177/0013916512452427
https://doi.org/10.1006/jevp.2000.0175
https://doi.org/10.1177/0013916586181004

