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Abstract: The perception of risk is influenced by how the signals about impacts of events are
collected, selected, and interpreted. Empirical data suggest that significant differences in the
perception of risk occur within the non-expert population itself, as well as between experts and
non-expert population. The paper seeks to examine the risk perception of citizens living in an area
subject to high hydro-geological risk of Calabria (Southern Italy), and understanding if local policy
makers are aware of how local residents perceive risk. Quantitative and qualitative methods were
employed to analyze the perception of experts, stakeholders and citizens on the following research
topics: (i) perception of geohydrological risk, involvement in past events and behavior exhibited;
(ii) information, communication, preparedness, and feeling of safety and trust. The results of the
survey showed the communication gap between experts and people, evidencing the need for local
authorities and experts to disseminate the culture of awareness on the risk and to increase the safety
level of the citizens by means of participated actions aimed at reducing urban disaster risk.

Keywords: geohydrological risk; community; social perception; urban disaster risk reduction;
Calabria (southern Italy)

1. Introduction

The term “natural hazard” is a widely used term for scientists, authorities and practitioners,
indicating the natural processes occurring in the environment constituting a damaging event for
people. The entire world’s population is exposed to natural hazards in different ways and degrees.
The scientific community agrees that the economic and human impact of natural hazards and related
disasters has risen in recent decades [1-4].

Despite natural hazards in the Mediterranean causing hundreds of casualties and considerable
economic loss and, despite the commitment of authorities at any level to safeguard people, properties
and cultural heritage, the culture of risk education and prevention is not widespread in this territory
also because of the lack of initiatives of information and awareness [5]. Risk education and preparation
is fundamental when living in a risk area, as it helps increase people’s security by improving their
capacity to overcome a disrupted scenario [6].

In fact, education, governance and health are considered the three main determinants of social
vulnerability at the national level [7]. A survey conducted by Dowling and Santi [8], by means of several
socioeconomic indicators showed that landslide mortality is greater in developing countries that are
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characterized by significant poverty, corrupt governments and weaker healthcare systems; all these
factors, in fact, make such territorial ecosystems more fragile and vulnerable. Toya and Skidmore [9]
underlined that both higher income and educational level are important indicators of development
that may reduce vulnerability to disasters resulting from natural hazards. The educational level as a
predictor of vulnerability to floods and landslides was tested in Nepal [10] by means of two sources
of data: the yearly data on losses caused by floods and landslides, at village level, and micro-data at
individual level. The comparison of these two data typologies allowed researchers to assess that the
educational level of a community is associated with its vulnerability to floods and landslides. It is well
known that societies with higher educational levels are more adaptive in response to disasters [11].
Education enhances knowledge on disaster risks and influences risk perception [12,13].

If on one side, therefore, it is important for a community to be aware of its exposure to natural
hazards, it is even more important for policy makers/local government authorities be informed
about their communities” perception so as to set appropriate standards and policies. Understand
how the public perceive risk is therefore crucial in determining how to disseminate appropriate
information with the aim to increase public trust in authorities and, through this, to enhance the
community’s capacity to respond to extreme events and to increase people’s resilience [14,15]. Some
authors (e.g., [15,16]) highlighted the significant gap between the general public’s knowledge and risk
perception and experts’ risk perception related to flood events. In a case study on the perception of flood
risk in Pakistan, the results revealed it greatly varies between government officials and community
members, thus recommending policies and programs for creating awareness and preparedness for
flood risk perception among the people [17]. Another survey carried out in Zimbabwe [18] assumes
that the core of the issues related to disaster risk is not primarily located in governmental agencies,
but in the communities where the risk is generated and experienced. In Italy an important role in
strengthening the risk communication between institutions and citizens is carried out by the National
Civil Protection Organization, which is a structure of the Presidency of the Council of Ministers, was
set up for predicting and preventing the various risk assumptions, helping disaster victims and for
doing any other necessary and non-transferable activities to overcome the emergency [19,20]. However,
despite the important function carried out by the National Civil Protection Organization, several case
studies in Italy, from north to south, show that communication and collaboration between institutions
and the citizens is at high levels only immediately after the disaster has occurred (e.g., [20-25]). But
the focus on the places and the people affected tends to gradually fade and then completely disappear,
until the next disaster occurs [26]. The case study discussed in this article also demonstrates and
highlights this aspect.

In this context, the paper seeks to examine the perception of geo-hydrological risk of citizens living
in Calabria (Southern Italy) in an area subject to high hydro-geological risk and at understanding if local
policy-makers (experts involved in the management of the study area) are aware of how local residents
perceive risk. Quantitative and qualitative methods were employed to analyze the perception of experts
and citizens on the following research topics: (i) perception of geohydrological risk, involvement in
past events and behavior exhibited; (ii) information, communication, preparedness, and feeling of
safety and trust.

A qualitative analysis of the first results [27] and a short summary in which some results compared
through statistical analyzes were reported [28], have already been published. But this contribution
enriches the research by comparing specific results through statistical analysis and highlighting the
differences and similarities regarding the risk perception of local policy-makers and citizens. Moreover,
the present paper offers a detailed framework of the research carried out and a deepening of the analysis
of the results using predominantly quantitative methods, also in light of the extensive literature on the
Urban Disaster Risk Reduction and the social construction of disasters.
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2. Urban Disaster Risk Reduction and Social Construction: The Reference Framework

The knowledge of risks and disasters associated with them is still severely hampered by the
predominance of physical factors that influence the risk without considering social aspects that are
also fundamental. Despite the presence of various world programs of which the most recent is
the Sendai Framework for Disaster Risk Reduction [29], the inclusion of key nodes of disaster risk
reduction (DRR) in national policies is still slow, gradual and far from being completed [30]. Indeed,
little progress has been reported on Priority 4 of the Hyogo Framework for Action (Reduce the
underlying risk factors) [31], which is crucial because it envisages identifying the factors that triggered
the disasters [32]. Attempts to advance knowledge based on the development of a construction of
disasters’ risk have been severely hindered by the expansion of already existing policies, dominated
exclusively by responses to disasters, thus ignoring prevention and fueling increasing future losses
and therefore of increasing demand for response [32]. At the same time, with few exceptions, experts,
stakeholders and policy makers, which should be at the forefront of promoting reduction, control
and risk prevention, are not yet convinced about the need to personally identify the solutions to
this type of problems. In contrast, Lassa [33] asserted that nations that promote good governance
and stronger institutions have a tendency to demonstrate better policies on disaster risk reduction,
which in turns leads to an increase in disaster risk resilience [33,34]. In this context, an integrated
disaster risk research program, supported jointly by UNISDR (United Nations Office for Disaster
Risk Reduction), located in its headquarters in Geneva (Switzerland) and ISSC (International Social
Science Council, merged in July 2018 with the International Council for Science, creating a single
council that represents the global voice for all the sciences), has developed a working group called
Forensic Investigation of Disasters (FORIN) focusing on research related to the root and underlying
causes of disasters [35-37]. It is hoped that the FORIN approach to risk and disaster research will
help change the mind-set of public actors, the private sector and governments, and create a more
determined movement towards risk reduction and control. In fact, disaster risk reduction, control
and prevention must be permanently and organically integrated into decision-making processes for
planning sustainable community development and economic and social growth in all countries. The
main causes contributing to the risk of disasters should be clearly identified along with the ways in
which they could be reduced or avoided [32].

These research programs should, in turn, nurture the establishment of educational programs in
all countries and at all levels, illustrating and proving the social construction of risk. Garcia Acosta [37]
defined the social construction of risk as a process developed by groups or communities, which would
place them in the context of different phases or different levels of vulnerability. Moreover, the historical
and anthropological perspective of the study of disasters has shown, thanks to documentary and
field researches, that the society is primarily responsible for the increase in vulnerability and for the
amplification and intensification of the risk of disasters [38]. But it is also through society that the means
must be found to minimize the impacts and effects of disasters [39] and achieve better results in the
field of Disaster Risk Reduction. Some scholars [39-41], starting from the study by Matteucci et al. [42],
proposed a conceptual and semiotic map in the form of a triangle, which places greater emphasis on
the incidence and direct responsibility of human (social, political and economic) factors in catastrophic
events, thus establishing a link of consequential and mutual co-existence between “society” and the
“disease of the planet” (Figure 1). That is, the consequences in terms of human lives and/or material
damage to society are a sign of the “disease of the planet”. But also, the “disease of the planet” is
a sign of the negative impact of the society. In fact, “disease of the planet” is represented by both
natural phenomena that are potentially damaging for society and the similarly damaging effects of
society’s impact on the Earth planet [42]. In light of these observations, some authors have found more
appropriate to define disasters as “socionatural” instead of “natural” processes [25,43-46].
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Figure 1. The triangle geoethics/disease of the planet/society in which a causal relationship between
“society” and “disease of the planet” is highlighted. Instead, geoethics is the “interpreter” of ethical
responsibilities towards the society and the planet. From [42] (modified).

In the proposed triangle, geoethics has been defined as the investigation of and reflection on the
operational behavior of humans towards the geosphere [47,48], represents the “interpreter” of ethical
responsibilities towards the society and the planet (Figure 1).

According to the Focus of Urban Risk of International Federation of Red Cross and Red Crescent
Societies [49], city and municipal governments, in implementing their disaster risk reduction policies
in areas where urban development and expansion are taking place, should give greater consideration
to the most vulnerable social groups (poor and marginalized groups) to prevent structural and
socioeconomic obstacles [49].

In Italy, from the second post-war period onwards, the intense urbanization that took place
without considering the areas of the country in which dangerous geohydrological and hydraulic events
could occur, led to a considerable increase in the exposed and vulnerable elements and, therefore, of
risk [50], thus increasing the need to put disaster risk reduction strategies into practice, especially
starting from the knowledge and analysis of values, perceptions and behavior of the population.

In this framework, it appears pertinent to conduct research on the public perception of
geo-hydrological risk, characterizing it by a comparison between experts, local policy-makers and
the population; in fact, analyzing the perception of such a community risk means obtaining inputs to
improve risk communication and to design effective measures to prepare for an extreme event. The
knowledge acquired from individual and group differences regarding risk perception can be used
by local authorities to regulate interventions aimed at educating people on the risk and encouraging
effective risk reduction behavior [51,52].

3. Materials and Methods

3.1. Study Area

The study area is located along the Tyrrhenian seacoast of southern Calabria where shallow
landslides and debris flows represent the main natural hazards. In particular, the locations of the
survey coincide with the area of the municipalities of Zambrone, Parghelia and Tropea (in the Province
of Vibo Valentia), whose territories extend from the sea level to a maximum of 600 m a.s.l. (Figure 2).

Small drainage basins with very high slope gradient and outcropping landslide-prone weathered
rocks characterize the geomorphological and geological contexts of the study area. These features,
along with high climate variability (a typical Mediterranean climate with very dry periods and frequent
rainfall events) make the area susceptible to floods, shallow landslides and debris flows [27,53,54].
Debris flows are a type of fast-moving landslides characterised by a mixture of sand, gravel, cobbles,
tree limbs, etc., and a variable quantity of water rapidly moving downslope and commonly following
pre-existing drainage ways [55]. The moving mass, that often travels considerable distances from
the source area, is deposited where the channel gradient decreases; successive debris flows deposits
build an alluvial fan. The dangerousness of these natural phenomena, of which rain is the main
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triggering cause, is caused by their rapid kinematic evolution that often does not allow to timely warn
the communities involved.

A set of recent alluvial fans extends on the narrow coastal plain, at the mouths of the small
drainage basins that fall within the study area; the origin of these alluvial fans is mainly due to debris
flows [53].
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Figure 2. Map of the study area with indication of the shallow landslides triggered by the 2009-2011
rainfall events, alluvial fans affected by debris flows and the damage to private property and
infrastructures associated with these events. Photos of the damage: (a) shallow landslides triggered
during the 2010 event near the Municipality of Tropea; (b) a state road in the Municipality of Zambrone,
which cross an alluvial fan, obstructed by debris during the 2009 event; (c) debris flow damage caused
by the 2009 event to a hotel in the Municipality of Parghelia; (d) Railway underpass partially obstructed
by the debris (image from http:/ /www.tropeaedintorni.it). From [28] modified.

The analysis of recent documents on debris flow events occurred in the study area indicated
the absence of important depositional events such as debris flow/alluvial deposits from 1955 to
2008 on alluvial fans [53]. This relatively long period of absence of hazardous events led to intense
urbanization of the area, and local policy-makers did not take into account that alluvial fans are areas
of high geomorphic activity where debris flows occur episodically. Moreover, for its natural beauties,
this area is also characterized by high-impact tourism resorts, where hotels and a tourist harbour
have been developed, particularly on alluvial fans. The absence of important debris flow events on
these alluvial fans was interrupted in the winter of 2008-2009. In fact, in January 2009, October 2010
and March 2011, as a result of precipitations, the territories of Tropea, Parghelia and Zambrone were
affected by shallow landslides and debris flow events. These phenomena caused serious damages to
private property and infrastructures and high-risk conditions for the population, in particular on the
coastal areas (Figure 2). Due to the condition of risk, almost 240 tourists and residents were evacuated
during the October 2010 event [53].
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3.2. Research Design and Methodology

The present study is part of a broader research intended to explore the perception of
geo-hydrological risk by residents in a specific area of Calabria. The research, started in 2016,
was organized through two phases by means of a combination of techniques: questionnaires and
semi-structured interviews.

In the first phase, a survey was conducted by means of a standardized questionnaire to obtain
data on public geo-hydrological risk perception [27,28]. In particular, the survey involved face-to-face
interviews with the population living in the three municipalities through a structured questionnaire
consisting of 58 questions with different response formats: close questions (yes/no, multiple-choice,
five-point scale) and open-ended questions, grouped into six sections. The sections explore: (i) the level
of awareness of geo-hydrological phenomena; (ii) the experience of past geo-hydrological phenomena
of population and behavior exhibited; (iii) the perception of exposure to geo-hydrological risk on the
area where the respondents live or work; (iv) communication, information and preparedness on the
geo-hydrological risk of the territory to cope with damaging events; (v) the feeling of safety and trust;
and (vi) sociodemographic characteristics such as age, gender, educational level, occupation, household
structures, social and personal networks and place of work/residence. A total of 300 interviews were
conducted over a period of 30 days in the autumn of 2016 (Figure 2). The method for selecting
surveyed participants was nonproportional quota sampling. In the second phase, carried out after
the completion of the face-to-face interviews with the population, a survey was performed through
semi-structured interviews to examine how the “experts” evaluate and perceive public risk perception.
In this research, the term “experts” refers to people who, due to their role and/or experience, know
the social, economic, and environmental context where people live. In particular, with the term
“experts” we mean the local authorities who are responsible for all the public services and facilities and
are in charge of the inhabitants’ security: Mayors, Heads of technical, planning, and environmental
offices managing emergency, policemen, firefighters, members of civil protection organization or of
voluntary organizations.

The semi-structured interview, unlike the questionnaire with pre-determined answers, was
organized according to topics. Based on this technique, the phrasing of the questions is more flexible
and the interviewer can adjust it to the interlocutor. Moreover, the interviewer is allowed to clarify the
questions asked or explain the aim of the interview [56-58]. Through this approach, experts were able
to provide information and opinions both on some aspects concerning their role in the community and
on those related to the community itself. A total of eight semi-structured interviews were conducted
during March 2017; it involved two mayors, two town councilors, three managers of the technical
office of the town hall, and a manager of the civil protection office. By answering open questions in
the semi-structured interviews, experts expressed their points of view on some topics concerning the
populations’ perception of risk exposure and the citizens’ behaviors in past hydrogeological events;
they also expressed their opinion on residents’ information, preparation and feeling of security, as well
as emergency management operations.

Within the scope of this study, only the queries on topics related to the issues dealt with in the
second stage of the research (semi-structured interviews), were taken into account, out of all the
58 questions of the questionnaire submitted in the first stage of the research. Appendix A shows the
list of topics of semi-structured interviews and the open questions administered to the experts, as
well as the 26 queries of questionnaire analyzed in this paper for comparison with expert opinions.
Moreover, with a view to synthetically analyzing some answers on the public perception and the
relationships among the answers, statistical methods were applied. In particular, categorical variables
were expressed as counts and percentages and continuous variables were shown by mean and standard
deviation [28]. To evaluate the possible dependence between two categorical variables of interest we
considered the two-way contingency table and the associated Person chi-square test, or Fisher exact
test, when the expected frequencies were low [28]. In order to measure the strength and direction
of association existing between two variables measured on at least an ordinal scale we considered
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the non-parametric Kendall’s tau-b (7;,) correlation coefficient [28]. In all statistical test p values were
two tailed and the significance level was set at 5%. Statistical analyses were performed using the
SPSS software (IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. IBM Corp.:
Armonk, NY, USA).

4. Results

The following two sections report the opinions/evaluations of the experts on the topics of the
semi-structured interviews (Section 4.1. treats Topic 1: Perception of exposure to geo-hydrological
risk of population, and Topic 2: Experience of geo-hydrological phenomena of population and
behavior exhibited; Section 4.2. treats Topic 3: Information, communication, preparedness, and Topic 4:
Feeling of safety/trust); subsequently, the results obtained from the questionnaire administered to the
population are indicated. The questions related to the semi-structured interviews were formulated
with the same phrasing and in the same sequence to all respondents, starting from the assumption that
they all have the same meaning and that, for this reason, the answers can be considered comparable.
Obviously, having used a qualitative methodology, the assumption of the identity of the meaning
attributed by different respondents to the same question is subject to different interpretations. From
their point of view, the authors of this article qualitatively analyzed the opinions/evaluations of the
experts in interviews, through an exploratory coding, and found that they were similar and, for some
aspects, complementary, and therefore have been grouped together. Instead, the sample of population
interviewed was organized as follows: 147 women and 153 men; 93 people aged 18-39, 108 people
aged 40-59 and 99 people aged 60 and over. 144 respondents possessed a secondary education diploma
and 69 a university degree. The unemployed respondents were 36; the employed were office worker
(83), followed by entrepreneurs, freelancers and manager (47) and merchants, artisans, farmers (30).
Fifty-three of respondents were retired workers, 19 were students or young men looking for their first
job and 19 were housewives.

4.1. Perception of Geo-hydrological Risk, Involvement in Past Events and Behaviors Exhibited

From the answers obtained by the experts, it seems that populations underestimate the
geo-hydrological risk, while also according to the experts, seismic risk perception of populations
is high. The main cause for such a condition is the loss of historical memory of geo-hydrological events
that affected their areas in the past. Moreover, experts believe residents are involved in other issues,
mainly everyday life issues and they add that an incentive to underestimation is the belief that such
geo-hydrological phenomena are unforeseeable; in some circumstances their fatalistic attitude plays
a role. Experts also believe that the more the people are informed, the less they underestimate the
landslide and flood risk. Moreover, experts believe that solidarity is still a value for the population
and, above all when they have to face an event/problem affecting the whole community. They also
underline that in the 2009-2011 events, the population did not hinder the operations of authorities in
emergency situations, and indeed they actively participated in them. Vice-versa, after those events,
almost nothing changed in terms of safeguard of the territory by the people. Only old people living in
farming areas feel the need to comply with obligations and perform some maintenance (cleaning of
drainage canals, rebuilding of small supporting walls, etc.).

The survey carried out through the questionnaire demonstrated that the population has a high
level of risk perception related to landslide, flood and earthquake, that could occur where they
live/work (Figure 3).

As it could be inferred from Table 1, the perception of exposure to landslide and flood risk seems
to be associated to the knowledge of such phenomena, even if the test is significant only for landslides.
In this case, in fact, 70.1% of those who admitted to know about landsliding phenomena show a high
or very high level of risk perception as against 0% of those who admit not to have any knowledge of
these phenomena.
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Figure 3. Level of risk perception of citizens related to landslide, flood and earthquake. The answer
“I do not know” was not considered.

Table 1. Perception of exposure to landslide and flood risk associated to the knowledge of such
phenomena, feeling of local belonging and previous experiences. Legend: * based on x2 test or Fisher
exact test, as appropriate. Significant values in bold.

Perception of Exposure to Landslide Risk

In No Way Low Enough High p-Value *
Feeling of local belonging 21 (8.7%) 61 (25.3%) 96 (39.8%) 63 (26.1%) 0.025
Knowledge of landslide 21 (7.4%) 64 (22.5%) 115 (40.5%) 84 (29.6%) 0.013
Knowledge of flood 21 (7.4%) 66 (23.2%) 114 (40.0%) 84 (29.5%) 0.195
Previous experiences 6 (5.5%) 21 (19.1%) 44 (40.0%) 39 (35.5%) 0.183

Perception of Exposure to Flood Risk

In No Way Low Enough High p-Value *
Feeling of local belonging 6 (2.6%) 56 (23.8%) 99 (42.1%) 74 (31.5%) 0.267
Knowledge of landslide 7 (2.5%) 62 (22.4%) 113 (40.8%) 95 (34.3%) 0.240
Knowledge of flood 7 (2.5%) 63 (22.7%) 113 (40.6%) 95 (34.2%) 0.723
Previous experiences 0(0.0%) 16 (14.4%) 46 (41.4%) 49 (44.1%) 0.001

Table 2 summarizes the results obtained by the statistical tests, with indication of significance,
and it clearly shows that the level of perception of exposure to landslide, flood and earthquake risks is
negatively correlated to the age of the respondents, even if such a correlation is significant only for
landslide risk. Table 2 also highlights that the level of perception of risk exposure to landslides, flood
and earthquake is positively correlated (significantly for landslides and earthquakes) with respondents’
level of education. Figure 4 shows such a correlation with landslide risk in detail.

About 45% of the interviewed population considers the probability of landslides and floods in
the place where they live as high and 54% considers the probability that such events cause damage to
people and/or property high. Respondents attribute the probability of damages for such events as a
consequence of: lack of ad-hoc actions for natural hazard protection, house development in hazard
areas and lack of information. Citizens seem enough worried for the risk of potential physical damage
to themselves or to members of their families (71%), material damage to their dwellings (63%) and the
stress in the family (58%), (Figure 5).



Sustainability 2019, 11, 2061 9 of 23

Table 2. Statistical tests with indication of significance. Legend:  Kendall’s tau-b (1) correlation test;
t Chi-square or Fisher exact test, as appropriate. Significant values in bold.

Perception of the Perception of the Perception of the
Exposure to Exposure to Flood Exposure to
Landslide Risk Risk Earthquake Risk
t
Sociodemographic Age class —0.105 (0.020) —0.029 (0.536) —0.030 (0.532)
characteristics Education level t 0.126 (0.014) 0.024 (0.652) 0.247 (<0.001)
Landslide 9.070 (0.013) 3.692 (0.240) 6.746 (0.071)
Knowledge
Flood ¥ 3.669 (0.195) 1.426 (0.723) 6.746 (0.071)
. Historical memory ¥ 4.857 (0.183) 16.013 (0.001)
Previous .
Experience Experience in the * recent past
(2009-2011 event) 6.877 (0.283) 15.730 (0.008)
Place Feeling of local belonging 9.532 (0.025) 3.903 (0.267) 0.886 (0.987)
Spatial Citizens whose 1 place of residence
distribution of falls into the areas involved in the 0.707 (0.842) 4.558 (0.178)
perception events of 20092011
Perception
level
501 0o
0
| P
40~ [ K
2
s
T 30
2
4
©
20
10+
ol
None Primary Middle Secondary Degree
Education

Figure 4. Results of the comparison between level of education (No title, Primary education, Middle
school education, Secondary education, University degree) and perception level of exposition to
landslide risk (from 0—In no way to 3—High). The answer “I do not know” was not considered.
From [20] modified.

physical injuries building damages  ® family stresses

71%

63%
58%

11%
16%
[ 8%
14%
19%
19%

IN NO WAY LITTLE ENOUGH

Figure 5. How much population worried for the risk of potential physical damage to themselves or to
members of their families, material damage to their dwellings, and the stress in the family. The answer
“I do not know” was not considered.
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The most frequent answer to the question: “According to you, are landslides and floods events,

. 7 was “Caused by man” (222 out of 300) followed by, “natural” (119), “foreseeable” (106),

“unforeseeable” (76). Only 9 people thought that these events are “caused by a divine punishment”:
almost all of them were over 60 and all retired.

As to the historical memory, 68% of respondents knows that landslides and floods occurred
in the area where they live/work, while only 7% does not remember the events occurred in the
2009-2010 period. Such data is confirmed in Table 2, which shows an association between people’s
involvement in past geo-hydrological events and the perception of risk exposure to such events, even
if it is significant only for floods. Figure 6 shows the results of such an association for flood risk.
Again, Table 2 shows significant association only between the perception of flood risk exposure and
respondents’ involvement in the 2009-2011 events. The citizens involved remember the difficulties
caused by the block of important communication roads and the suspension of service provisions
such as water, power and telecommunication supply; they also remember the damages suffered by
their own property. As regards the multiple-choice question about the behavior during the 2009-2011
events, the most frequent answer from the respondents was “I tried not to panic” (49 answers out of
300), followed by “I tried to get information about the situation through...”(39 answers), “I tried to
help close people” (30 answers); the latter was a great example of sense of belonging to the community.
Table 2 shows association between the feeling of local belonging and the perception of geohydrological
risk exposure. Instead, Table 2 also shows that there is no statistically significant correlation between
citizens whose place of residence falls into the areas involved in the events of 2009-2011 and their
perception of exposure to geohydrological risk.

40— Previous
experiences
D No —
] Yes
304
” — S
a8
c
Q
2
o 204
o —
0
]
o
10
0
0 1 5
Perception level of exposition to floods

Figure 6. Perception level of exposure to floods for subjects with and without previous experiences in
floods events.

4.2. Information, Communication, Preparedness, Feeling of Safety

Interviewed experts admitted that ad-hoc awareness campaign on the geo-hydrological risk in
the areas had never been carried out. Only schools had organized practical exercises on the risk of
earthquake or tsunami, in which several students participated. According to experts, people are not
interested in participating in information/training activities on the geo-hydrological risk in that, as
indicated before, they underestimate the risk. In fact, some of the respondents affirmed that when
an open event was organized to illustrate the Municipal Civil Protection Plan (Piano Comunale di
Protezione Civile—PCPC) of one of the municipalities under investigation, the participation of the
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community was very limited. As to the PCPC, experts believe that the population is not even informed
about the existence of such tools. As a consequence, the experts maintain, people are not at all ready
to face a potentially damaging geo-hydrological event with the only exception of young generations,
because of the information/training campaign carried out in schools. Interviewed experts believe that
the population thinks that risk prevention activities (preparedness and information), along with risk
management is an exclusive task of the competent authorities, and in particular of the Municipality
where citizens work or live. In their opinion, the explanation for that is the predominantly welfarist
cultural attitude. Experts underline that people, in general, do not trust institutions apart from the
municipality where they live; they also believe that only well-educated people trust national bodies,
such as the firefighters.

The survey carried out through the questionnaire, showed that 60% of the citizens feels they are
not enough prepared to face a geo-hydrological event in the area where they live/work; 23% is fairly
prepared and only 14% is well prepared. The main answer provided by respondents who did not feel
enough prepared (the reasons for their evaluation) was the lack of information and awareness-raising
by institutions. 14.7% of residents, who feel prepared to face a geo-hydrological event in the area,
are those who: (i) have already faced the experience of a landslide or flood (in some cases because
of their jobs), (ii) are prepared thanks to their own initiative, (iii) believe they live in a safe area
and, (iv) have a resilient nature (will, agility, survival instinct and practical sense). Those who feel
themselves more resilient or prepared to face hazard are also those who do not show any psychological
problems (Post-Traumatic Stress Disorder) when thinking about a geo-hydrological event. The fear
for psychological damage decreases with an increased level of personal preparedness, even if such a
correlation is not statistically significant (7, = —0.083; p-value = 0.111).

As to the Municipal Civil Protection Plan (PCPC) the majority of residents (78.3%) knows that
it is a tool that should be used to raise awareness among the citizens about the hazards in the area
where they live. However, when respondents were asked questions about the PCPC, only 6.3% of
respondents answered they knew about it and that they had read it, 16% said they knew what it
was but had not read it, 15.7% believes the municipality did not develop it and, finally, 62% ignores
whether the municipality has developed it or not.

Almost half of the respondents (46.7%) thought that the responsibility for preparedness and
information in case of events such as landslides and floods is both personal and institutional, thus
showing great civic sense, while 30% and 11.3% considered institutions as the main responsible and
the sole responsible, respectively.

About 44% of the community believes they are well informed about whether conditions, alert
and geo-hydrological risks. The most widely used channels for this update were “Weather web sites”
(190 out of 300) and “TV” (189). Nonetheless, almost all of them believe that communication on
geo-hydrological risk between the competent authorities and the citizens should be improved, above
all through the diffusion of the PCPC (61%), awareness spreading and involvement of the citizens in
conferences and training initiatives (53.7%) and information pamphlet sent to citizens (45.3%), Figure 7.

About 50% of respondents affirmed they were not aware if works to reduce the hydro-geological
risk in their area had been implemented, 27.3% was sure there were none and, finally, 23.7% affirmed
they knew about their existence. In particular, the last group mentioned hydraulic works. However,
some were convinced that such works are not a solution, they are indeed even detrimental and spoil
the landscape.

Finally, as to reliability, in case of hydro-geological event, the community would mainly rely
on their families and relatives (66.7%), followed by firefighters (64.7%), civil protection operators
(60%), police officers (55%), and friends/neighbors/colleagues (50.3%). Data show that more than half
of respondents did not trust public administrations (55%). Some citizens made a distinction when
assessing the actions/initiatives of firefighters (maximum score of reliability) as compared to those of
the civil protection (minimum score of reliability). A high percentage of respondents did not consider
public administrations as reliable entities in case of landslides or floods.
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Figure 7. Results regarding the multiple-choice question: “Please evaluate how communication on
geohydrological hazards between the competent authorities and the citizens can be improved”.

5. Discussion

The results presented and the comparison among the responses collected in semi-structured
interviews to the so-called experts, and those obtained through the questionnaire administered
to citizens, highlighted a gap and lack of accord between the two samples in the majority of the
research topics.

5.1. Risk Perception, Past Experiences and Behavior Adopted during the Geo-hydrological Events

First of all, citizens show a high level of perception of their exposure to both geo-hydrological
and seismic risk; moreover, they consider the probability that landslides and floods may occur in their
area as high and they are worried such phenomena might cause physical injuries to their families and
damages to their property. The perception of exposure to risk coming from landslides, floods and
earthquakes is positively related (and significantly for landslide and earthquake risks) with the level
of education of respondents. Several studies have found that the most educated people have a more
accurate perception and awareness of the risk as they more easily understand the scientific complexity
of the natural hazards and are more skilled in the search and acquisition of information [59-61]. In a
study that investigated the natural hazards knowledge and risk perception in the village of Fazhi in the
Central Mountain Range of Taiwan, education has proved to be an influential factor in the perception
of landslides, debris flow and flood risks [62].

However, interviewed experts show a certain level of concern when they affirm (complain) that
local residents have low perception of their exposure to geo-hydrological risk, because of their loss of
historical memory on past events combined with a fatalist attitude and the belief that such phenomena
are unforeseeable. Mary Douglas, the founder of the Cultural Theory along with Aaron Wildavsky [63]
dealt with the concepts of pragmatism and fatalism and they affirmed that the moral and political
aspects are the first factors affecting risk perception among citizens. As the study on the perception of
seismic risk in Italy carried out by Crescimbene and La Longa [64] pointed out, citizens do not easily
get rid of a fatalistic behavior that lasted over millennia and finds its roots in the religious culture.

The divergence between the opinion of the experts and the perception of citizens on this issue
is furtherly confirmed by the citizens” answers provided on the questions about the memory of
past events: almost all respondents remember, in fact, the 20092011 events and the consequent
inconveniences. In particular, the significant association only between perception of exposure to flood
risk and the involvement in the 2009-2011 events, shows that residents consider recent debris flow
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events essentially as alluvial events. One of the causes of this significant association could be that
debris flows occurred as a consequence of particularly heavy, despite not extreme, rainfalls. The
association between landslide and flood risk perception, along with the past experiences of citizens,
was also found in other research and case studies. For example, a research carried out in Rio de Janeiro
on the perception of landslide and flood risks among the population, found that the perception of such
risks is mainly influenced by past experiences, as compared to other factors [65]. Also, in this case
study, the perception of the population about flood risk was much more concrete than their perception
of landslide risk due to heavy rainfall. A significant influence of past experiences on the perception of
landslide and flood risks was also found in some previous studies carried out in Colorado, Switzerland
and New Zealand [66—68]. Since the adoption of measures to manage and prevent risks differentiate
based on the phenomena associated with them, it is fundamental for citizens to understand the type of
disaster which they could incur in. In particular, for this case study, it is vital for citizens to understand
that landslides represent a serious risk in the area where they live/work.

Moreover, while experts believe that the population maintains a fatalistic attitude towards
disasters, citizens” awareness on the importance of anthropic impacts on the occurrence of disasters
related to landslides and floods is increasing; instead, the belief that disasters are caused by divinity
punishments is diminishing.

Therefore, summarizing the comparison between experts and citizens on the issues of risk
perception, the experiences and the behavior adopted during the geo-hydrological events, experts
believe that citizens have a low perception of landslide and flood risk because these phenomena
are considered to be unpredictable, also for a fatalistic vision motivated by a resigned passivity
towards this type of events. Furthermore, according to the experts, citizens have no memory of the
geo-hydrological events that occurred in the past in their territory. Instead, they show a high level of
perception of landslide and flood risk and also remember that their territory has been hit in the past by
geo-hydrological events; the analysis of the results shows, among other things, a significant association
between the perception of exposure to flood risk and the involvement in past geo-hydrological events
by the interviewees.

Moreover, as already pointed out, the interviewed population seems to move away from a
fatalistic attitude, which would attribute, precisely, to the fate or to the divinity the cause of the
disasters. Instead, citizens” awareness about the influence of human factors is increasing, interacting
with a destructive agent such as an earthquake, a tsunami, a hurricane or extreme rainfalls, as these
extreme events could turn into disasters. Among the anthropic factors most reported by the citizens,
there is the illegal construction, a significant social scourge of this territory [27]. It would therefore be
an urgent measure to avoid forms of illegal construction, a recurrent feature of this territory, which
makes it more fragile and vulnerable to the occurrence of extreme events. On this fundamental
point we should foresee a commitment of the whole community, administrators, stakeholders and
citizens included, so that the risk areas are planned in a sustainable, resilient and consistent way with
ethical principles.

An aspect on which experts and citizens agree is, instead, the opinion on the behaviors adopted
by the population during the events of the three-year period 2009-2011. In fact, everyone agrees on the
solidarity and composure of the population demonstrated during the emergency. In fact, the citizens
did not panic but helped people in need. This data is also confirmed by the positive correlation between
the perception of landslide risk and the feeling of local belonging of the interviewed population. The
experts rather have complained about the lack of care of the territory by citizens in periods outside
the emergency situations, with the sole exception of the elderly. As a culture of prevention in the
population is lacking, during the periods pre- and post-emergency, the competent authorities and
the institutions should be engaged in the prevention and planning of the future emergency and
in the promotion of training and information initiatives on the geo-hydrological risk among the
population [20].
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5.2. Preparedness, Information and Communication

Another aspect on which the perception of experts and citizens coincide is that of preparedness.
Everyone agrees that the population and especially the elderly are not sufficiently prepared to face
a new hydrogeological event. Another figure gives reason to the experts is related to their opinion
that the more the population is informed, the less the risk is undervalued. In fact, this is confirmed
by the positive correlation, emerged in the statistical analysis, between the level of education of the
interviewees and the perception of exposure to landslide, flood and earthquake risks. Furthermore, as
highlighted by Ahsan and Warner [69], the level of education not only influences the perception of
risk, but also the ability to access, understand and know how to discriminate information. In addition
to this, the results obtained from questionnaires point out the role of schools and of basic education on
natural hazards whose contribution is even greater than university education, probably because the
latter is not always based on scientific education and environment.

The high perception of seismic risk by the population, reported by experts, was also confirmed by
the analysis of citizens’ responses. Also, in the research carried out by Salvati et al. [70] in Italy, on a
national scale, the interviewees felt most exposed to earthquakes followed by flooding, landslides and
volcanic eruptions.

Another important topic is that of information and communication. From this point of view, a
contradiction emerged on the role of risk communication between experts and the population. In fact,
on one side, the majority of citizens affirms that the responsibility for preparedness and information
in case of events such as landslides and floods is both personal and institutional, showing high civic
sense. Moreover, they feel that communication between competent authorities and citizens on the
issue of geo-hydrological risk should be improved. On the other side, however, in the opinion of
experts, citizens do not always participate in the information and preparedness events organized for
the population.

Moreover, by analyzing the results of the section of the questionnaire on PCPC, great ignorance is
noted among the community as to the existence of a PCPC in the municipality. In fact, the majority
of citizens knows what a PCPC is, i.e., “a tool that should be disseminated to make citizens aware
of the risks of their territory”, but they ignore whether their Municipality has one or not. From this
point of view, experts affirm that citizens are not interested in participating in educational events,
thus underestimating the geo-hydrological risk of the territory, and that they do not have any idea
about what the PCPC is. As a consequence, according to expert, people do not know how to behave in
extreme natural events and attribute responsibility for their preparation exclusively to administrators,
thus showing a widespread welfarist attitude. This last opinion does not coincide with that of the
population, according to which responsibility for preparation and information is to be attributed
to both citizens and administrators. It is evident, in this context, that the lack of communication of
the content of the PCPC is a responsibility of the municipal administration, which should be more
committed to implement effective strategies to make people aware of the risk and to disseminate the
PCPC, in line with the regional government guidelines. However, as Rufat et al. [71] pointed out, the
provision of official flood information by governments can increase awareness, but it is insufficient
to result in reduced social vulnerability. In fact, it is important to underline that the people should
show greater attention towards the initiatives developed in an area and towards the problems of
such areas; they should also receive ad hoc stimuli to autonomously look for specific information
at the institutional level. An effort in this sense was made by a group of citizens, who proactively
contacted the municipality (immediately after the interviews) to ask the person in chargewhether they
had a PCPC.

5.3. Evaluation of the Trust Relationship between Citizens and Experts

Finally, the discrepancy in the evaluation of the trust relationship between citizens and experts
should be noted; it emerged also from the fact that the few interviewed citizens, who are prepared to
face a geo-hydrological event, affirm they are prepared to it only thanks to their own personal initiative
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or their psychological resilience. The divergence is clear when experts affirm that citizens only trust
local authorities (mayor etc.) and the firefighters. On the contrary, citizens” answers underlined their
trust in the action of the firefighters and civil protection units, while they display a low level of trust in
local administrations, above all in cases of landslides or floods. The high reliability and trust of the
fire fighters by residents is possibly a consequence of the fact that they have satisfactory knowledge
of the territory and are trained to face emergencies. The lack of faith in municipal administrations is,
as it was inferred from the answers provided by the citizens in the questionnaire, a consequence of
the lack of interest displayed by local administrations towards the problems of the territory. Various
investigations demonstrate how disadvantaged groups unduly suffer due to governmental neglect of
unique needs during disaster planning [72].

Therefore, from this framework a divergence of opinions and visions between local policy makers
and citizens on the issues dealt with emerges, as a result of which, a closer approach of the local
policy-makers to the problems of citizens would be appropriate and necessary. At the same time, a
greater need emerges for citizens to participate in public life and in the decision-making processes of
their municipality concerning Disaster Risk Reduction policies.

Even in a well-organized community in terms of prevention, such as the Japanese community, the
results of a case study on the citizen’s perception on municipal plans to host disaster waste suggest that
the national and municipal governments should communicate more with the public about the risks of
the territory and carry out some initiatives to improve public trust in the national government [73].

Also, in terms of risk mitigation measures implemented in the study area, only a few citizens are
aware of such measures and they do not consider them as permanently useful, rather even dangerous
and spoiling for the area. In fact, prevention cannot be carried out exclusively through an engineering
project, without considering the complexity of the environment in which it is inserted [74]. Thus, this
situation highlights the need for a change from a top-down to a bottom up approach, based on which
the population should be proactively involved in urban planning and citizens” participation in the
decision-making process should be encouraged. An inclusive governance process appears to be a
further contribution to risk prevention and adaptation. By implementing direct action with and in the
territory and sharing the urgency and importance of prevention, it allows for an effective response to
states of emergency [74].

6. Conclusions

In line with the Sendai Framework for Disaster Risk Reduction (SFDRR) requirements [29],
empowering local institutions to play more roles and implementing a “bottom-up” approach to
community-rooted interventions will boost disaster risk reduction. A bottom-up approach in the
application of local actions and measures is essential for achieving long-term goals and social
support [75-78]. Starting from this presupposition, the following considerations emerge from the
analysis of the results of this case study:

1.  The communication gap between experts and people highlighted by the case study leads us reflect
on the following: the need for local authorities and experts to set the conditions to disseminate
the culture of awareness on the risks of an area, and to increase the level of safety of a specific
territory by concrete and participated actions (bottom-up approach).

2. However, communication on natural hazards not only means informing citizens, but also
assessing whether citizens understood the content of the communication. In fact, whoever
communicates should necessarily be “aware” and informed about the community’s needs and
requirements, as well as their level of understanding. It is fundamental to know what the
population perceives and what type of information citizens need. Also, it is important to relate
such information to the specific geo-hydrological risk of the area. In fact, since actions to prepare,
prevent and adapt measures are based on the natural phenomena themselves, it is mandatory for
the population to be clearly informed about the risks to which they are exposed.
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3. One of the main obstacles for decision-makers is therefore the lack of resources to put knowledge
into practice and the lack of incentives in order to improve the decision-making process and
reduce the knowledge gap between experts and citizens. Greater synergy is needed among local
policy-makers, stakeholders, experts and citizens to identify together appropriate solutions in
order to face the criticalities of the territories. Van Well et al. [79] praise the virtuous example of the
Nordic Centre of Excellence on Resilience and Societal Security network, which includes Denmark,
Finland, Iceland, Norway and Sweden. It is grounded on the vision that societal resilience and
security are based on the synergy of communities, institutions, individuals and infrastructures.

4.  Even if further detailed analyses are needed, in this Italian case study it is already clear that
future scenarios regarding risk perception and indirectly public vulnerability also depend on the
education policies carried out in the near future. Given the protective effects that education can
have in the various phases of a disastrous event (pre-, during and post-), it is clear that investment
in public education can have positive effects in reducing the vulnerability of the population and
enhancing their adaptive capacity. Disaster risk reduction policies must be integrated into formal
education and national training and development programs. This is related to the commitment
of governments and the adoption of an institutional basis for the transmission of experience [80].
Increasing citizens’ education through training and communication between institutions and
citizens builds the resilience of a territory, which is precisely built through greater interaction
among the individual, society and the environment.

5. It is necessary to avoid forms of illegal building, which contribute to increasing the risk of
disasters. The risk, in fact, as can be inferred from the analysis of the triangle mentioned above, is
generated in the context of the structural problems of societies and of social vulnerability, and the
solutions shouldn’t be sought only in reducing the hazard. For example, the dissemination of
geoethics could help provide the correct categories to discuss prevention in the area. The case
study in question shows, in fact, the institutional incapacity, both nationally and locally, to replace
the emergency intervention method with a culture of risk and disasters, building knowledge,
forecasting and prevention paths that could help people potentially involved in developing
effective solutions based on an awareness of these phenomena (e.g., [81]).

6. The use of an integrated approach of urban political ecology focusing on the connection
between political, social, economic and ecological issues to provide solutions to contemporary
environmental challenges [82-84] could clarify the underlying causes, impacts and solutions to
risk and vulnerability with respect to a conventional assessment method [34].

Above all, increasing social support would mean adopting measures to reduce social vulnerability
factors that have emerged in this research. In the context of the 17 Sustainable Development Goals
(SDGs),adopted by the United Nations Member States in 2015 [85], we selected three goals that best set
out the type of recommendations that arise from this research: ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all; make cities and human settlements
inclusive, safe, resilient and sustainable; promote peaceful and inclusive societies for sustainable
development, provide access to justice for all and build effective, accountable and inclusive institutions
at all levels [85].

In fact, policies aiming at education and human capital formation seem to be the most efficient
strategies to promote vulnerability reduction and enhance the adaptive capacity of population.
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The topics and the open questions of semi-structured interviews administered to the experts and
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the 26 queries of questionnaire submitted to residents.

Table Al. Semi-structured interviews submitted to experts.

Topics

Open Questions

1. Perception of
exposure to
geohydrological risk of
population

Q.1 Based on your experience do the people in the community feel themselves exposed to risks?
Are they worried that landslides and floods could affect their village, house or their own lives or
their relatives lives? Or, do you think they are more worried about the effects of an earthquake?

Q.2 In your opinion, what is the cause of hydro-geological risk for population in the area where
it live? (illegal constructions, fatality, fault of the Local authorities, etc.?)

Q.3 In your opinion, do people underestimate hydro-geological risk? And what is the reason for
that? Unfrequent events, loss of the historical memory, unforeseeable events, specific interests of
false security?

2. Experience of
geohydrological
phenomena of
population and
behavior exhibited

Q.4 According to you does the community keep itself informed, generally speaking? And what
media does it manly employ? (TV, radio, social networks etc.)

Q.5 Do the people in the community help each other? (sense of solidarity)

Q.6 Could you briefly describe what happened during the rapid flows that invaded some areas
of the municipality and carried water, earth and cobbles in the 20092011 period? How did
people behave? Did the authorities meet difficulties/hindrances in the behavior of people in the
2009-2011 events?

Q.7 Did life in the community change after those events? Is there greater respect for the territory
where the community lives? Do people accept the limits to private property /economic and
productive activities present on such risk areas? Do they consider such limits as too rigid?

3. Information,
communication,
preparedness

Q.8 Have training and information activities on the hydro-geological risks ever been organised?
(public meetings, drills etc.) and, if so, how did the population participate? In case they were
not organized what could the response of the community be towards such activities?

Q.9 In your opinion, are the people sufficiently informed about the existence of the Plan for Civil
Protection of the Municipality and its content? Are the people in the community sufficiently
prepared to face a hydro-geological event? Do they possess self-protection skills?

4. Feeling of
safety /trust

Q.10 Is the welfarist attitude disseminated in the community? Do people believe that risk and
emergency management activities are ONLY a responsibility of the competent authorities?

Q.11 In your opinion, do the people in the community trust the Entities that carry out civil
protection tasks? (Municipality, Regional Government, Fire brigade, Voluntary Associations).
What is the most trusted Entity?
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Table A2. Standardized questionnaire submitted to population.

Section Queries Response Format
Q.1 Age -Open-ended question
-Degree
Sociodemographic -Secondary education
characteristics Q.2 What is your educational qualification? -Middle school education
-Primary education
-No title
Q.3 Do you know what is a landslide? -Yes/No
i ? B
Knowledge of Q.4 Do you know what is a flood? Yes/No
geohydrological -Foreseeable
phenomena -Unforeseeable
Q.5 In your opinion, landslides and floods are events. [multiple responses allowed] -Caused by a divine punishment
-Natural
-Caused by man
Q.6 Do you know if a landslide occurred in the place where you live/work? -Yes/No
Q.7 Do you know if a flood occurred in the place where you live/work? -Yes/No
Q.81n 2009, 2010, and 2011 in ... (name of municipality) ... occurred several debris flows and inundations. -Yes/No

Experience of
geohydrological
phenomena

Were you (or your relatives) involved in these events?

-I don’t remember these events

Q.9 If you answered “yes” to the previous question, what type of damage have you suffered? [multiple
responses allowed]

-Physical injuries
-Damages to properties
-Damages to main roads
-Facility interruptions

Q.10 Your behaviours during the events were ... [multiple responses allowed]

- tried to get information about the situation through TV, social network, internet, radio, neighbors
-I tried not to panic
-I tried to help close people
-Taccepted it as an inevitable situation
- trusted in God
-I remained indifferent

Perception of risk posed
by adverse events

Q.11 How much do you feel exposed to each of these events in ... (name of municipality)? [5-level scale: in
no way, low, enough, high, I do not know]

-earthquake
-flood
-landslide
-environmental pollution
-car accident
-tsunami
-volcanic eruption
-terrorist attacks

Q.12 In your opinion, the probability that in the place where you live or work a geohydrological event occur
is ... [5-level scale: in no way, low, enough, high, I do not know]

-Five point scale

Q.13 If you estimate “high” the probability that a geohydrological events, can you explain why?

-Open-ended questions

Q.14 If you imagine the occurrence of a geohydrological event (landslide, flood) how worried are you about
the possible consequences in terms of ... [5-level scale: in no way, low, enough, high, I do not know]

-physical injuries
-building damages

-damages at work
-psychological problems
-family stresses
-people stresses
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Section

Queries

Response Format

Information and
preparedness to
geohydrological risk

Q.15 Presently, how you rank your information level about geohydrological risk in the place where you live
or work? [5-level scale: in no way, low, enough, high, I do not know]

-Five point scale

Q.16 In your judgment, the Municipal Civil Protection Plan is...

-a technical tool only for competent authorities

-a tool that should be disseminated to make citizens aware of the risks of their territory

-I don’t know

Q.17 Has your municipality prepared a Civil Protection Plan?

-Yes and I know its contents
-Yes but I do not know its contents; It was never done
-I don’t know if it exists

Q. 18 Are you aware of any works built in this area as protection from geohydrological phenomena?

-Yes (specify ... )
-There are none
-I don’t know

Q.19 Presently how informed do you feel about weather conditions and weather alerts?

-Five point scale

Q.20 What are your main information sources?

-Newspapers
-Radio TV

-Internet and social network (Civil Protection of Calabria Region, Regional Agency for

Environment in Calabria, etc.);
-Weather web sites

Q.21 In your opinion, the responsibility for education and information in case of events such as landslides
and floods is . ..

-only mine
-mainly mine
-mine and of the institutions
-mainly of the institutions
-only of the institutions
-I don’t know

Q.22 If a geohydrological event should take place in the place where you live or work, how well prepared do
you feel to face it? [5-level scale: in no way, low, enough, high, I do not know]

-Five point scale

Q.23 If you think this about your personal preparedness, can you explain why?

-Open-ended questions

Geohydrological risk
communication

Q. 24 Please evaluate how communication on geohydrological hazards between the competent authorities
and the citizens can be improved [multiple responses allowed]

-No improvement
-Involvement of the citizens in conferences and training initiatives;
-Social media
-Internet forum
-Information pamphlet sent to citizens
-Diffusion of the PCP

Feeling of safety/trust
and local belonging

Q.25 If a geohydrological event should take place in the place where you live/work, whom would you rely
upon to decide what to do?

-Police
-Firefighters
-Civil Protection
-Public administrations
-Voluntaries
-Friends, neighbors, colleagues
-Family and relatives

Q.26 Do you consider ... (name of municipality), your hometown?

-Yes/No
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