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Abstract. Inundations and landslides are widespread phe-measures of landslide and flood risk, including the number of
nomena in Italy, where they cause severe damage and pogatal events, the number of fatalities, and the mortality rates,
a threat to the population. Little is known about the pub- revealed that in most of the Italian regions, the perception
lic perception of landslide and flood risk. This is surpris- of the threat did not match the long-term risk posed to the
ing, as an accurate perception is important for the successfigopulation by landslides and floods. This outcome points to
implementation of many risk reduction or adaptation strate-a need to foster an understanding of the public towards land-
gies. In an attempt to address this gap, we have conducteslide and flood hazards and risks in Italy.

two national surveys to measure the perception of landslide

and flood risk amongst the population of Italy. The surveys

were conducted in 2012 and 2013, and consisted of approxi-

mately 3100 computer-assisted telephone interviews for each  Introduction

survey. The samples of the interviewees were statistically )
representative for a national-scale quantitative assessmerlt2ndslides and floods are recurrent and abundant phenom-

The interviewees were asked questions designed to obtaiin@ in ltaly, where they cause damage and pose a threat to
information on (i) their perception of natural, environmen- the population (Guzzetti et al., 1994; Guzzetti and Tonelli,
tal, and technological risks, (ii) direct experience or general2004). Landslide and flood hazards, and the associated risk,
knowledge of the occurrence of landslides and floods in theif@ve been determined on various geographical scales in ltaly,
municipality, (i) perception of the possible threat posed by from the site-specific (Ioca_tl) to_the synoptlc (national) scale.
landslides and floods to their safety, (iv) general knowledge©n the local scale, detailed investigations have produced
on the number of victims affected by landslides or floods, angZonations of landslide and flood hazards and risks (‘Piani
on (v) the factors that the interviewees considered importanfll Assetto Idrogeologico”), which are used to design defen-
for controlling landslide and flood risks in Italy. The surveys SiVé structures and to implement mitigation strategies. On
revealed that the population of Italy fears technological risksth€ Synoptic scale, investigators have estimated the individ-
more than natural risks. Of the natural risks, earthquaked@l and collective risk posed by landslides and floods to the
were considered more dangerous than floods, landslides, arRPPulation (Guzzetti etal., 2005a; Salvati etal., 2010, 2012).
volcanic eruptions. Examination of the temporal and geo-Despite these efforts, little is known regarding the public per-
graphical distributions of the responses revealed that the ocception of the risk posed by landslides and floods in Italy.
currence of recent damaging events influenced risk percep! NiS IS surprising, because an appropriate perception of the
tion locally, and that the perception persisted longer for earthJ1SK is important for the successful implementation of risk
quakes and decreased more rapidly for landslides and floog§eduction or adaptation strategies.

We explain the difference by the diverse consequences of the N @n attempt to address this gap, in 2012 and 2013, we
risks. The interviewees considered inappropriate land manéxécuted two national surveys to probe the perception of
agement the main cause of landslide and food risk, followed"€ Population of Italy of landslide and flood risk. The two
by illegal construction, abandonment of the territory, and cli- SUTVeys were executed by conducting more than 3000 tele-

mate change. Comparison of the risk perception with actuaPhone interviews, and they provided sufficient information
to perform a preliminary evaluation of the perception that
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the population has of landslide and flood risk and the geo-quantitatively, in terms of annual mortality (e.g. individual

graphical variations in Italy. In this paper, following a brief risk, Latter, 1969; Morgan, 1997; Cruden and Fell, 1997;
overview of concepts related to risk perception (Sect. 2), weWBGU, 1998; Jonkman et al., 2003), or by defining the
describe the content of the two national surveys (Sect. 3)probability that a damaging event may occur (e.g. societal
This is followed (Sect. 4) by a discussion of the results of therisk; Fell and Hartford, 1997). Quantitative risk assessment
surveys, by a comparative analysis (Sect. 5) of the percepis typical of the natural sciences. In Italy, Guzzetti (2000)

tion of landslide and flood risk with known levels of the two and Guzzetti et al. (2005a) were the first to obtain quantita-
risks to the population, and by a discussion (Sect. 6) of outtive estimates of landslide and flood risk to the population,
findings in the context of the literature on flood and landslideand Salvati et al. (2010, 2012) have updated the estimates.

risk perception. We conclude (Sect. 7) by summarizing the The social sciences typically investigate risk by adopting

lessons learnt. a framework that incorporates technical, psychological, soci-
etal, and cultural aspects (Schmidt, 2004). In this framework,
1.1 Glossary multiple individual and social characteristics mould the per-

ception of risk of an individual, or a group of individuals,
In this work, we use the terdandslidefor all types of mass  and influence the way individuals and groups judge, evaluate,
movements, including debris flows and soil slips (Crudentolerate, and react to a risk. The individuals may add other
and Varnes, 1996; Hungr et al., 2013), and we use the termgactors in their understanding of a risk, including the known
flood andinundationas synonyms for all events where wa- or perceived catastrophic potential of the risk, the impartial-
ter covers land not normally covered by water (directive ity and the controllability of the risk, the apparent or real
2007/60/EC, 2007). We use the tegao-hydrologicahaz-  voluntariness or involuntariness of the risk, and the known,
ards (risks) to encompass landslide and flood hazards (risksjnferred, or perceived short- and long-term effects and con-
and the term geophysical hazards to include earthquake ansequences of the risk (Slovich, 1987).
volcanic hazards (risks). In our work, technological hazards Risk scientists have proposed two general approaches to
(risks) are human-induced hazards (risks). investigating risk perception. A first approach is based on
the cultural theory developed in sociology and social an-
thropology (Douglas and Wildvsky, 1983; Wildavsky and
2 Background on risk perception Dake, 1990; Rippl, 2002). A second approach adopts the
psychometric model developed in psychology and decision
Kasperson et al. (1988) have argued that the investigation ofesearch (Fischhoff et al., 1978; Slovich, 1987). Cultural the-
risk is at the same time a science and an expression of culery focuses on the concept that risk is a social construct,
ture. During her/his life, an individual is exposed to various and that each social group has its own set of risks and cri-
risks, some of which are voluntary (e.g. driving), whereasteria to judge, tolerate, and react to the risks. Based on
others are involuntary (Starr, 1969; Sunstein, 1997), or arghese concepts, the theory categorizes individuals in groups
not the direct result of a conscious choice made by the indibased on broad cultural biases that can affect the percep-
vidual. Involuntary risks are associated typically with natural tion of a risk. The groups include egalitarians, individual-
hazards, and others are generated, or intensified, by humdats, hierarchists, and fatalists (Marris et al., 1998; Tansey and
actions or the lack of actions. Perception of risk depends orO’Riordan, 1999). Conversely, the psychometric model, in-
the subjective judgement and evaluation of an individual of atroduced in the 1970s (Fischhoff et al., 1978; Fromm, 2005),
specific risk (Renn, 1992, 2004; Rohrmann and Renn, 2000)attempts to obtain cognitive maps of risk attitudes and per-
However, what one person perceives as potentially dangereeptions (Slovic, 1987; Slovic et al., 1982), i.e. quantitative
ous (i.e. risky), another person may consider safe (i.e. free ofepresentations of the perception of the risk, using metrics,
risk). The mental models and the psychological mechanismscalings, and statistics. In this context, the factors controlling
that people use to judge, evaluate, tolerate, and react to risk$sk perception are numerous, but the most relevant factors
are complex and modulated by culture and the social enviinclude (i) the fear of a risk, (ii) the number of people affected
ronments, and are conditioned and constantly revised by inby a risk, and (iii) the fact that a risk is known or unknown.
formation obtained from multiple sources, including the me- The psychometric paradigm can be used to explain how peo-
dia, and by the influence of peers and others (Morgan et al.ple judge a risk, and what the factors are that modulate the
2001). perception of a risk (Schmidt, 2004).

Research into risk perception attempts to understand the Multiple qualitative characteristics influence the percep-
choices made by an individual, or a group of individuals, to tion of risk of an individual, or a group of individuals (Oltedal
judge, evaluate, tolerate, and react to risk (Fromm, 2005)et al., 2004). These characteristics include voluntariness,
However, the criteria adopted by individuals to judge andcontrollability, distribution of risk and benefits, confidence
evaluate different risks, and to decide to accept (or not acin risk management, familiarity, personal experience, and
cept) a risk, vary, largely depending on multiple, generalthe natural vs. human source of the risk. Perception of a
and local conditions and situations. Risk can be measuredisk is reduced when the risk is voluntary (chosen), and it
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is increased when the risk is imposed (Renn, 1992; Junger3 The surveys
mann and Slovic, 1993). For risks that have the same or sim-
ilar consequences, or similar probabilities of occurrence, alo evaluate the perception of natural risks in Italy, includ-
voluntary (chosen) risk is generally more acceptable than arng landslide and flood risk, in collaboration with DOXA
involuntary (imposed) risk. This is because individuals asso{www.doxa.i), a leading Italian company operating in the
ciate a voluntary risk with an expected benefit that balancedield of statistical research and opinion polls, we designed
the consequences of the risk. Furthermore, individuals maywo surveys. For the surveys, we prepared two questionnaires
believe (or are convinced) that they are able to control (anddesigned to help the interviewees to consider first their gen-
reduce) a voluntary risk and its consequences, regardless @fral feelings about environmental and natural risks, and next,
whether this is possible or not, and risks perceived to betheir specific understanding of landslide and flood risk. The
controllable are more acceptable that those perceived to beumber of questions in the questionnaires, and the number
non-controllable. However, socio-psychological studies haveof interviews in our two surveys, were conditioned by the
shown that individuals tend to overestimate their ability to resources available to execute the polls.
control a situation (a risk) (Sjoberg, 2000), resulting in an  The questionnaires consisted of five questions (Table 1),
unrealistic optimism and the tendency to deny a risk (Weis-and were designed to obtain information on (i) the perception
tein, 1980). of natural, environmental, and technological risks, (ii) direct
A risk perceived to be distributed fairly (impartially) in a experience or general knowledge of the interviewees on the
group is more easily accepted than a risk perceived to be disaccurrence of landslides and floods in the areas where they
tributed unfairly (unequally) (Davy, 1996; Linnerooth-Bayer lived (i.e. the municipality of residence, or the surrounding
and Fitzgerald, 1996). In general, the least acceptable riskareas), (iii) the perception of the possible threat posed by
are those where the consequences are sustained by a grolgmdslides and floods to the personal safety of the intervie-
of people and a different group benefits from the (real orwees, (iv) the general knowledge of the interviewees on the
perceived) advantages. Also, risks perceived to be associatatumber of victims impacted by landslides or floods in the
with a benefit are more easily accepted than risks perceivedecent past, and (v) information on the natural and human-
to have little or no benefit. In this perspective, the benefitsinduced causes that control landslide and flood hazards and
serve as compensation for the risk. risks in Italy. We modified slightly the questionnaire used
Familiarity and habituation are additional factors that for the second survey (in 2013), based on the results of the
modulate risk perception. Familiarity indicates that an indi- first survey (in 2012). More specifically, in the 2013 ques-
vidual affected by a risk knows about the risk and its con-tionnaire, the question on the knowledge of the number of
sequences. Habituation means that an individual is accusrictims in the previous five years was replaced by a new
tomed to a risk. A risk present for a long period is attenu- question on the causes influencing landslide and flood oc-
ated (i.e. perceived as more acceptable) due to habituatiorgurrence (Table 1).
even if the risk remains unchanged (Slovic et al., 1986). Fa- DOXA executed the two surveys using their Computer As-
miliarity and habituation explain why a known risk is better sisted Telephone Interview (CATI) system. This is an interac-
accepted than an unknown risk. Familiarity is influenced bytive front-end computer system designed to help interviewers
time and uncertainty. Delayed effects tend to reduce familiarto ask questions over the phone, and to record and organize
ity, whereas immediate effects intensify familiarity. Familiar- the responses (Ketola and Klockars, 1999). The system is ca-
ity is further affected by the uncertainty of being exposed, orpable of adjusting a pre-defined questionnaire based on the
not exposed, to a risk. Individuals that know they will be ex- answers obtained and on information about the individual in-
posed to a risk become familiar with the risk more rapidly. terviewees. To execute the two surveys, DOXA adopted their
Also, familiarity is more important for known than for un- general-purpose “omnibus” sampling tool that selects statis-
known risks (Hazard and Seidel, 1993). tically representative samples for quantitative research on the
A difference exists in the perception of natural vs. national scaletttp://www.doxa.it/strumenti/doxabys/The
human-induced (e.g. technological) risks (Rohrmann andsampling strategy used a classification based on demographic
Renn, 2000). Human-induced risks are usually more acvariables, including (i) the size and distribution of the popu-
cepted than natural risks. In general, individuals are condation in each Italian region (Table 2), (ii) sex by age, (iii) ed-
vinced that a risk posed by human actions (or a lack of ac-ucation, and (iv) occupation. The sampling strategy exploited
tions) can be avoided or mitigated, e.g. by prudent behavioura national database to select the interviewees randomly from
appropriate actions, or by improved knowledge about thea pool of 15000 Italian families. The pool of families was
risk. Conversely, risks posed by natural hazards (includingdifferent for each of the two surveys.
the landslides and floods considered in this work) are less The first survey was conducted in a 19-day period from 12
accepted. Individuals tend to perceive natural hazards as unte 30 January 2012, and consisted of 3122 telephone inter-
avoidable, and believe that the consequences are largely indews of individual adults, 15 years old or older. The second
dependent of their abilities to cope with or to mitigate a risk. survey was executed in an 18-day period from 17 January to
3 February 2013, and consisted of 3126 telephone interviews
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Table 1. Questions listed in the questionnaires used to determine the perception of flood and landslide risk in Italy, in 2012 and 2013. The
original questions in Italian are in italics.

2012

2013

Question

*

*

Q1

How much do you feel exposed to each of these risks: (a) landslide, (b) flood, (c) earthquake, (d) volcanic
eruption, (e) road accident, (f) environmental pollution? Possible answers: (1) considerably exposed,
(2) somewhat exposed, (3) little exposed, (4) not exposed.

Quanto pensa di essere esposto a ciascuno di questi rischi: (a) frana, (b) inondazione, (c) terremoto,
(d) eruzione vulcanica, (e) incidente stradale, (f) inquinamento ambientale? Possibili risposte: (1) molto,
(2) abbastanza, (3) poco, (4) per niente.

Q2

Among these natural events, (a) landslide, (b) flood, (c) earthquake, and (d) volcanic eruption, which
you believe to be most frequent or most likely to occur in the municipality where you live, or nearby?
Possible answers: (1) landslide, (2) flood, (3) earthquake, (4) volcanic eruption, (5) none of these, (6)
| don’t know.

Tra questi eventi naturali (a) frana, (b) inondazione, (c) terremoto, (d) eruzione vulcanica, quale crede

essere il pit frequente o il pit probabile che avvenga nel comune dove lei vive, o nelle vicinanze? Possibili
risposte: (1) frana, (2) inondazione, (3) terremoto, (4) eruzione vulcanica, (5) nessuno di questi, (6) non
so.

Q3

Do you have direct knowledge, because involved, or indirect information of a landslide or a flood that
occurred in the municipality where you live, or nearby? Possible answers: (1) yes, a landslide, (2) yes, a
flood, (3) yes, both, (4) no.

Lei & venuto a conoscenza diretta, perché coinvolto, o indiretta, perché ne ha avuto notizia, di in una
frana o di un’alluvione avvenuta nel territorio comunale dove lei risiede, o nelle vicinanze? Possibili
risposte: (1) si, frana, (2) si, alluvione, (3) si, entrambe, (4) no, nessuna notiza.

Q4

Do you think that geo-hydrological events such as landslides and floods can be a real threat to your
personal safety? Possible answers: (1) yes, (2) no. If yes, (1a) yes, a landslide, (1b) yes, a flood (one
option does not exclude the other).

Lei ritiene che eventi idrogeologici quali le frane e le alluvioni possano essere una minaccia reale alla
sua incolumita personale? Possibili risposte: (1) si, (2) no. Se si, (1a) si, una frana, (1b) si, una alluvione
(sono possibili entranbe le opzioni).

Q5012

Do you think that in the last five years in Italy, the number of victims of geo-hydrological events, includ-
ing landslides and floods, have been (1) between 10 and 100, (2) between 100 and 200, (3) between 200
and 400, (4) more than 400, or (5) | don’t know.

Lei ritiene che negli ultimi cinque anni in Italia le vittime causate da eventi idrogeologici quali le frane
e le alluvioni siano state: (1) tra 10 e 100, (2) tra 100 e 200, (3) tra 200 e 400, (4) oltre 400, (5) non so.

*

Q5013

In your opinion, which of the following factors have the most influence in the occurrence of landslides
and floods: (a) inappropriate land management, (b) landscape characteristics, (c) abandoning the territory,
(d) illegal construction (“abusiveness”), (e) climate change, (f) | don’t know.

Secondo lei, quale tra i seguenti fattori influisce maggiormente nel verificarsi di frane ed alluvioni: (a) er-
rata gestione del territorio, (b) caratteristiche del territorio, (c) abbandono del territorio, (d) abusivismo
edilizio, (e) cambiamenti climatici, (f) non so.

The* symbol indicates the questions posed in 2012 and 2013.

of adults, 15 years old or older. The size of the samples (apicant results. For the Basilicata, Molise, and Umbria regions,
prox. 3100 interviews) allowed for the segmentation of thethe size of the samples was insufficient to obtain statistically
analysis on the regional scale. For this purpose, in each resignificant results on the regional scale. DOXA estimated a
gion, the number of interviews was proportional to the num-sampling error of the results &f2 %, with a confidence level
ber of residents in the region (Table 2). For the Valle d’Aostaof 95 %.

and the Trentino—Alto Adige regions, a specific oversam- We acknowledge that the two surveys are insufficient
pling strategy was adopted to guarantee statistically signiffor determining temporal trends. However, the two surveys
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Table 2. Total number and percentage of telephone interviews performed in each region, for the 2012 and 2013 surveys. The right two
columns give the total population (millions) and the percentage of the population in each region (source: Istituto Italiano di Statistica, ISTAT,
http://www.istat.i}.

Interviewees Population

Region 2012 2013 2012

# % # % # millions %
Piemonte PIE 230 7.4 200 6.4 4.358 7.3
Valle d’Aostal VDA 93 3.0 87 28 0.127 0.2
Lombardia LOM 496 159 514 164 9.701 16.3
Trentino—Alto Adigé TAA 85 2.7 73 2.3 1.030 1.7
Veneto VEN 249 8.0 255 8.2 4.854 8.2
Friuli-Venezia Giulia FVG 63 2.0 77 25 1.218 2.1
Liguria LIG 77 2.5 86 2.8 1.567 2.6
Emilia—Romagna EMR 223 7.1 229 7.3 4.341 7.3
Toscana TOS 220 7.0 202 6.5 3.668 6.2
Umbrig? UMB 49 1.6 49 1.6 0.883 1.5
Marche MAR 90 2.9 82 2.6 1.541 2.6
Lazio LAZ 226 7.2 275 8.8 5.500 9.3
Abruzzo ABR 60 1.9 68 2.2 1.306 2.2
Molise? MOL 25 0.8 21 07 0.313 05
Campania CAM 242 7.8 279 8.8 5.764 9.7
Puglia PUG 212 6.8 161 5.2 4.050 6.8
Basilicat& BAS 39 12 45 1.4 0578 1.0
Calabria CAL 113 3.6 115 3.7 1.958 3.3
Sicilia SIC 259 8.3 236 7.5 5.000 8.4
Sardegna SAR 71 2.3 72 2.3 1.638 2.8
Italy 3122 100 3126 100 59.394 100

1 marks regions where oversampling was performed to obtain statistically significant résnéteks regions for which
the number of interviews was insufficient to obtain statistically significant results.

collectively extend the size of the population probed (a to-posed to road accidents (65 %, of which 21 % felt “consider-
tal of 6248 individuals), and the second (2013) survey canably” and 44 % “somewhat” exposed). For natural hazards,
be used to evaluate if — and to what extent — recent harmfuin 2013, the interviewees felt most exposed to earthquakes
events have modified the perception of natural risks in Italy. (45 %, of which 15 % “considerably” and 30 % “somewhat”
exposed), followed by flooding (24 %, of which 7 % “consid-
erably” and 17 % “somewhat” exposed), landslides (17 %, of
4 Results of the surveys which 5% “considerably” and 12 % “somewhat” exposed),
and volcanic eruptions (12 %, of which 5% “considerably”
The first question (Q1 in Table 1) was formulated to rank and 7 % “somewhat” exposed).
the perception of the risks posed by natural hazards, includ- The ranking for the natural hazards was the same in 2012,
ing landslides, floods, earthquakes, and volcanic eruptionsyith slightly different percentages. A general increase in the
against the perception of risks posed by road accidents andumber of interviewees that felt “considerably” exposed to
environmental pollution, two human-induced (technological) natural hazards#3 % for earthquakest1 % for landslides,
risks. Results are summarized in Fig. 1. In 2013, people iny 1 9 for floods) was accompanied by a decrease in the total
Italy felt more exposed to technological than natural risks,number of interviewees that felt exposed to landslide or flood
and specifically to environmental pollution (67 %, including risk (i.e. the sum of the responses with “considerably” and
31 % of the interviewees that felt “considerably” exposed and“somewhat” exposed). Compared to 2013, in 2012, the in-
36 % that felt “somewhat” exposed), followed by road acci- terviewees felt slightly less exposed to earthquakes (42 %, of
dents (55 %, of which 19 % “considerably” and 36 % “some- which 12 % “considerably” and 30 % “somewhat” exposed),
what” exposed). The ranking was the same in 2012, withsjightly more exposed to flooding (27 %, of which 6 % “con-
the interviewees feeling S|Ight|y less exposed to enVirOﬂ-Siderab|y” and 21 % “somewhat” exposed) and landslides
mental pO”UtiOﬂ (65 %, of which 29 % felt “Considerably” (_‘]_8 %, of which 4% “Considerab|y” and 14 % “somewhat”
and 36 % “somewhat” exposed) and significantly more ex-
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which is a largely mountainous region, and most exposed t
flooding in Liguria (21 % “considerably” and 28 % “some- Figure 2. Answers to question 1 (Q1: How much you feel exposed
what” exposed) and in Calabria (18 % “considerably” and to each of these riskga) landslide;(b) flood?), by region and for
28 % “somewhat” exposed). The regions with the smallestitaly, and for the 2012 and 2013 surveys. Colours show the per-
proportion of interviewees that felt exposed to landslidescentage of interviewees that responded as being (C) “considerably”,
were Puglia (where most of the territory is flat) and Lombar- (S) “somewhat’, (L) little” or (N) “not” exposed to landslides or
dia, and to floods were Trentino—Alto Adige and Lombardia flopds. The f:umulated percentage of interviewees.that responded as
(Fig. 2). The regions where the number of interviewees tha?e"d ‘considerably” or “somewhat” exposed {G) is also given.
felt increasingly “considerably” exposed to landslide risk in 2cl)a1<;k (red) arro;vs S;glméa;educuon (mcriase) n the r;]ercentages n
2013 compared to 2012 were the Valle d’Aos38 %), , compared to . Across (1) marks regions where oversam-

. pling was performed to obtain statistically significant results. An
Sardegna {6 %), Piemonte £5%), and Marche £3%).  sterisk (*) marks regions for which the number of interviews was
Similarly, the regions where the number of interviewees thatinsufficient to obtain statistically significant results. See Table 1 for
feltincreasingly “considerably” exposed to flood risk in 2013 the questions and the list of possible answers.
were the Valle d’Aosta+{9 %), Abruzzo {7 %), Calabria

(+7 %), Sardegna«7 %), and Lazio {3 %).
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The trend was different for earthquakes. The destructive
seismic sequence in Emilia—Romagna, with a first earth-
quake on 20 May 2012 (58| ), a second earthquake on

29 May 2012 (5W|_), and aftershocks exceeding m | Question 2 (Q2) | Question 3 (Q3) | | Question 4 (Q4)
(Anzidei et al., 2012), conditioned the second (2013) sur- Pedmont FIE] e mééﬁmm Hiﬂ&l’h IN’ﬂéIYELIEYE
vey. The earthquake caused 27 fatalities, at least 400 in 012)[ 949 (28 212 5 |7 3|9 45 |8

jured people, and up to 45000 homeless, and raised signiff Asavaley VAol 0 ???D-D EEIE!G ?gm
cantly the perception of earthquake risk in Emilia—Romagna Bl o[ 28 | 0] 2 |4 Hlﬂ-m (1] ] 2] 2]

. . « . " Lombardy [LOM]
where 30 % of the interviewees felt “considerably” exposed ! 2012[78/(35 28 125 3[4 20 3 27

to earthquake risk, an increase of 19% compared to 2012 Trenino-AtoAdge raa (1) 2| EA I I RII .0 EHHE o2 sol 2 L)

201242 11 (3 0 12 0 31 20 69 31

At the same time, th_e- perceptior_l of andslide and flood ri_sk Veneto VEN] PRl o |45 | =4 [0 1 M2 nmgm 54 |Fa] 11 | ss]
decreased in the region. Interestingly, in 2013, the perceptio igg 542 3 112 1 12 3% 6 31
of earthquake risk increased in Abruzzo (26 % felt “consid- | Friui-Venezia Giiia [FVG] 2012!‘9?@9@ -i?EE gg.m
erably” exposed+15 %), Calabria (33 %+6 %), and Sicilia Ligua 1G] PRIR| 11 | 65 | 14 [So] 1o WOl 1o |50 20| 11 [ x4 [N6e] | ]
(26 %,+3 %). Campania and Sicilia were the regions where 2012| SR KGO0 IR (01 [SOJ 5| RIS S4) IS 22 ot

2013 HED-D IH-EE EEIKE

the interviewees felt more exposed to volcanic risk (25 % felt| Emila-Romagna [EMR] o S S o/l 4 ol 128 8l 37

“considerably” and 26 % “somewhat” exposed in Campania, Tuscany [108] 2013 mmmgnﬁ mmmm [ 57 [aa] 15 | o5
and 10 % “considerably” and 20 % “somewhat” exposed in igg &&ﬁé&l_z\ !1;1&-?5! ﬁﬁmn
Sicilia). Campania and Sicilia have the most dangerous vol{ Ymbria [UMB] () 2012 I EEEE i
canic areas in Italy, i.e. the Vesuvius volcano and the Camp| e ) 2013 HEEDH[_\ EH 3] 57] 0] 25]
Flegrei in the greater Neapolitan area, in Campania, and th 20121 S8 R R R T e
. . e : 2013 37 67
Etna volcano and the island of Vulcano, in Sicilia. Lazo[LAZ) 2012 -i?,qlilma n;?.i? *gnm
The second question (Q2 in Table 1) attempted to deter| ., par; 213 BEEDHD | 1] 22] 8] 5ol s [iaa] 3 [ ]
mine the ability of the interviewees to evaluate the frequency L SN O 2 B A N R
Ad . e =0 DD OCEE O._B0
or the likelihood of occurrence of the different natural haz- 2012)[28] 2 51 316 o |4 1 72| 28
ards, including landslides, floods, earthquakes, and volcanif campania cav) 13 HIIIHDIIID EIEIIIE [ 46 [ 54 38 0]
. . . 2012 9 48 23 7 2 21 15 10 54 59 41
eruptions, in the general area where they lived. Results ar ol PG 03 HEEDED HIIIE oo | 40] 16| 34

summarized in Fig. 3, which shows the results of both sur- 2012)[ 530 88 o024 3 [ 9 21 S
veys, for the 20 regions and for the whole of Italy. On the na-| gasiicat gas) () 218 Iﬂlﬂlelﬁ IHIHIIIE 21 [ =" | 2]

2012|1413 |63 16 10 10 64 67 33

tlongl sca!e, earthquake was the paturgl hazgrd that, in 201 ST— 2013 IHEBIDHI_\ [ ]22] 13] 5ol 52 [N s |52}
the interviewees felt was more likely in their area (41 %), 2012)[19 25 40 o 12 3 |32 13[16] 30 60 40
followed by flooding (30 %), landslides (10 %), and volcanic | sidy s =0 MEIEDOE OEne B
eruptions (2 %). T_he ranl_<ing was the same and the percen S— 2013 IHEHDIEW (4] 52| o ss [ c2| 8] 1] 3}
ages were only slightly different in 2012 (39 % earthquakes 2012|7771 015 5 (7 8|78 (7 2
31 % floods, 9 % landslides, and 4 % volcanic eruptions). Fo ey | ABROPEEE BEDE BDBRa
both surveys, 15 % of the interviewees felt that none of th 2012 g G0N N O IS 521 [N 2] A S| 6 405

Ilstﬁ? hazards was likely or fC;equdent in tr:]elr irea larl Figure 3. Answers to question 2 (Q2: Among these natural events,
e interviewees considered earthquakes particular y(a) landslide,(b) flood, (c) earthquake, an¢d) volcanic eruption,

likely in the Marche (69% in 2013, 61% in 2012), UM- \ynich you believe to be most frequent or most likely to occur in
bria (60 %, 68 %), Basilicata (64 %, 63 %), Abruzzo (68 %, the municipality where you live, or nearby?), question 3 (Q3: Do

57 %), Molise (62%, 51%), and Friuli-Venezia Giulia you have direct knowledge, because involved, or indirect informa-
(59%, 57 %) regions (Fig. 3). These are the regions thation on alandslide or a flood that occurred in the municipality where
have experienced severe earthquakes in the last decades (lyeu live, or nearby?), and question 4 (Q4: Do you think that geo-
tween 1976 and 2009), and that are considered at high ofydrological events such as landslides and floods can be areal threat
very high seismic risk (Boncio et al., 2004; Cucci et al., t0 your personal safety?), by region and for Italy, for the 2012 and
1996). In the Emilia—Romagna region, northern ltaly, the per-the 201? SUTVeys. C_°|°“r5 S_hOW the percentage of the réSponses.
centage of interviewees that considered an earthquake likel egend: L, lands"qe’ F, flood; E, earthquake, V; volcanic eruption;
. - , None; D, | don't know; F/L, landslides and floods; Y, yes; N,
increased from 48% in 2012 — before the May—June 2012 ' . .

ho; YL, yes landslides; YF, yes floods. A cross (T) marks regions

seismic sequence (Anzidei et al,, 2012) —to 73% in 2013Where oversampling was performed to guarantee statistically signif-
Calabria and Sicilia, in southern Italy, are areas where SeiSjcant results. An asterisk (*) marks regions for which the number of
mic risk is known to be high or very high (Slejko et al., interviews was insufficient to obtain statistically significant results.
1998, http://zonesismiche.mi.ingv.Jt/and where the propor-  See Table 1 for the questions and the list of possible answers.

tion of interviewees that considered an earthquake likely was

somewhat reduced (50% in 2013 and 41 % in 2012 in Cal-

abria, 51 % in 2013 and 47 % in 2012 in Sicilia). The reasons
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for this outcome can be manifold, including the relatively have experienced at least one landslide or flood (Guzzetti and
long period without a destructive earthquake in the two re-Tonelli, 2004). On the regional scale, the percentage of inter-
gions. The last destructive earthquakes in the area were théiewees that were aware of an inundation in their munici-
28 December 1908, 7M\ Messina and Reggio Calabria pality was largest in the Valle d’Aosta (65 % in 2013, 43%
earthquake and subsequent tsunamis, which killed more thaim 2012), followed by Liguria (50 %, 34 %), Veneto (48 %,
120000 people in northeastern Sicilia and southern Calabria36 %), Toscana (42 %, 29 %), and Piemonte (40 %, 39 %).
and the 14-15 January 1968, B/, Belice earthquake Similarly, the percentage of the interviewees aware of a land-
in western Sicilia, which caused more than 300 fatalitiesslide occurring in their municipality was largest in Basilicata
(Boschi et al., 1995). On 9 September 1998, aMybearth- (49 %, 16 %) and Molise (30 %, 40 %), and large in Calabria
quake hit Basilicata and the northern part of Calabria, caus{29 %, 32 %), Marche (27 %, 13 %), Trentino—Alto Adige
ing moderate damage, and no fatalities. The regions wher€20 %, 31 %), Umbria (20 %, 23 %), and Campania (20 %,
the least number of interviewees considered an earthquak2l %).
likely were Sardegna (1%, 2 %) and the Valle d’Aosta (9%, Inspection of Fig. 3 reveals that for some of the regions
6 %). These regions are considered at low seismic risk in Italywhere there was an increase in the awareness of floods, there
(Slejko et al., 1998). was a corresponding decrease in the awareness of landslides
Inundations were considered frequent and likely by in- (i.e. the Valle d’Aosta, Liguria, Veneto, Abruzzo, and Cal-
terviewees in Sardegna (65% in 2013, 71% in 2012) andabria). The increased percentages for Toscana, Lazio, and
Liguria (65 %, 65 %), followed by the Valle d’Aosta (43 %, Umbria may be the result of the serious flooding in Novem-
48 %), Veneto (45 %, 42 %), and Toscana (41 %, 40 %). Con-ber 2012 in central Italy that caused six fatalities and dam-
versely, only a small proportion of the interviewees in Molise age exceeding EUR 700 million. Similarly, the large increase
(8%, 2 %) considered an inundation likely. Landslides werefor Liguria (+16 %) is probably a consequence of repeated
deemed frequent and likely by interviewees in the Valle flooding events in the autumn of 2012.
d'Aosta (39 %, 35%), Trentino—Alto Adige (27 %, 42%), The fourth question (Q4 in Table 1) was designed to deter-
and Calabria (16 %, 19 %). Interestingly, in most of the re- mine if the interviewees considered landslides and floods a
gions, inundations were considered (much) more frequenthreat to their personal safety. In 2012, the interviewees were
and likely than landslides (Fig. 3). This is despite the factgiven two possible choices, i.e. “yes”, | consider landslides or
that landslide fatalities and landslide mortality are larger thanfloods a threat to my personal safety, or “no”, | do not con-
flood fatalities and flood mortality (Table 3). Volcanic ac- sider landslides or floods a threat to my personal safety. In
tivity was considered likely only by interviewees in Campa- 2013, the question was modified, so that when the response
nia (18 % in 2013, 23 % in 2012) and in Sicilia (10 %, 6 %). was “yes”, the interviewees were asked to specify if they felt
These are the two regions where volcanic risk is known to behreatened by landslides, floods, or both; one option did not
high. Interestingly, a small number of interviewees consid-exclude the other.
ered a volcanic eruption likely even in municipalities located In 2013, 41 % of the interviewees considered landslides
far away from any active volcano, and where volcanic risk isand floods to be a threat to their personal safety (Fig. 3).
not present. The proportion was lower (35%) in 2012. We explain the
The third question (Q3 in Table 1) was specific to land- increase in the number of people that considered landslides
slide and flood risk, and attempted to determine if the inter-and/or floods a personal threat in 2013 with the severe events
viewees had direct experience or indirect knowledge of thethat occurred in the period 2011-2012, which caused a to-
occurrence of landslides or floods in the general area wheréal of 58 fatalities, 48 injuries, and more than 5000 home-
they lived. Overall, in 2013, 27 % of the interviewees were less individuals Ifttp://polaris.irpi.cnr.iff, and with the re-
aware of an inundation (24 % in 2012) and 13 % of a land-lated coverage of the events by the media. On the regional
slide (14 % in 2012) occurring in their municipality. Only scale, the percentage of the interviewees that considered
8% (7% in 2012) of the interviewees responded that theylandslides or floods a threat to their personal safety was
were aware of both flood and landslide events in their municHargest in Liguria (66 % in 2013, 61 % in 2012), followed
ipality, or in the vicinity (Fig. 3). The result indicates that the by Calabria (63 %, 40 %), Basilicata (79 %, 33 %), Campania
majority of the interviewees (52 % in 2013, 55% in 2012) (54 %, 41 %), Veneto (46 %, 31 %), the Valle d’Aosta (48 %,
had no direct experience or indirect knowledge of landslide30 %), and Sicilia (45 %, 48 %). In 12 of the 20 Italian re-
or flood events occurring in the area where they lived. Thisgions, floods were perceived to be a greater threat than land-
is in contrast to the large abundance and frequency of landslides. In some of these regions, the difference between the
slides and floods in Italy. Guzzetti et al. (1994) have iden-fear of floods and the fear of landslides exceeded 20 %, e.g.
tified more than 37 000 sites affected by more than 61 0001 % in Liguria, 27 % in Veneto, and 25 % in Sardegna. Inter-
landslide or flood events in Italy in the 73-year period from viewees in southern Italy feared landslides more than floods,
1918 to 1990. All the Italian provinces have experienced re-whereas in northern Italy, interviewees perceived flooding to
current landslides or floods, and of the total number of 8103be more dangerous than landslides (Fig. 3). Overall, Lombar-
municipalities (in 1998), 6475 (79.9 %, 91 % of the territory) dia was the region where the interviewees perceived being
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Table 3. Total number of fatal events and fatalities caused by landslides and floods in the 20 Italian regions in the 50-year period 1964-2013.
Average landslide and flood mortality rates in the period are also given.

Region Landslides Floods

Events Fatalites Mortality Events Fatalites Mortality
Piemonte PIE 50 134 0.062 64 130 0.060
Valle d’Aosta VDA 12 25 0.423 4 5 0.085
Lombardia LOM 39 118 0.027 26 35 0.008
Trentino—Alto Adige TAA 50 351 0.800 26 32 0.077
Veneto VEN 24 71 0.034 21 25 0.012
Friuli-Venezia Giulia  FVG 8 11 0.018 16 31 0.051
Liguria LIG 16 37 0.043 34 88 0.101
Emilia—Romagna EMR 2 49 0.025 11 15 0.008
Toscana TOS 28 64 0.039 49 88 0.051
Umbria umMB 8 15 0.038 9 14 0.035
Marche MAR 8 9 0.013 8 10 0.014
Lazio LAZ 15 24 0.010 14 27 0.011
Abruzzo ABR 6 8 0.013 3 5 0.008
Molise MOL 0 0 0.000 1 1 0.006
Campania CAM 87 293 0.106 22 29 0.011
Puglia PUG 6 12 0.006 15 30 0.016
Basilicata BAS 5 15 0.049 7 13 0.043
Calabria CAL 18 37 0.037 10 28 0.028
Sicilia SIC 20 67 0.027 66 130 0.054
Sardegna SAR 10 14 0.021 31 45 0.061
Italy 412 1354 0.089 437 781 0.037

threatened least by landslides or floods. This is despite a hisjgg 2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 4qq
tory of damaging landslide and flood events in this region. In NO | I MO N0 N J O

Lombardia, the last severe event occurred in November 200z & 80
when landslides and floods caused severe damage to infra 60
tructures and buildings; there were more than 7000 evacuee
and three people died due to landslides. The lack of highly 42%
damaging events in recent years can explain the reduced pe 20| &

ception of the threat. The geographical distribution of the ] \&ES

60
40

20

population in the region, which is concentrated in urban and Women Men Young Adult Senior
suburban areas, also contributes to the reduced perception of - .
the threat. Figure 4. Bar charts show the percentage of “yes” and “no” an-

. - . . swers to question 4 (Q4: Do you think that geo-hydrological events
Sex and age little modified the perception of being threat'such as landslides and floods can be a real threat to your personal

ened by a landslide or a flood (Fig. 4). In 2013, women safety?), by sex and age, for the 2012 and 2013 surveys. Young (15
(42 %) felt more threatened than men (40%). The percenty, 34 years old). Adult (35 to 54 years old). Senior (55 years old or
ages were different in 2012, when women (33 %) felt lessolder). See Table 1 for the question and the list of possible answers.
threatened than men (38 %). In 2013, 45 % of the young in-

terviewees (34 years old or younger) felt threatened by landegyg|uate the total number of casualties (dead, injured and
slides or floods. The percentage decreased to 42 % for adultgissing people) caused by landslides and floods in Italy in
(35 to 54 years old), and to 37 % for seniors (55 years old Ofthe previous five years, i.e. in the period from 2007 to 2011.
older). The percentages changed in 2012, but the relative praoef g the interviewees, only 58 % responded to this question;
portions remained the same, with 41 % of the young intervie-the remaining 42 % said that they did not know. Analysis of

wees, 40 % of adults, and 27 % of seniors feeling threatene¢he responses revealed that the interviewees overestimated

by familiarity and habituation, and the knowledge of the risks and floods, which in the five-year period 2007-2011 totaled
(Slovic et al., 1986; Hazard and Seidel, 1993). 140. The majority of the respondents estimated the number of

The fifth question was different in 2012 and 2013 casyalties as exceeding 400 (21 %), or as being in the range
(Table 1). In 2012, the interviewees were askedxf@5 to between 201 and 400 (12 %).
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with the exception of Basilicata, “abusive” (illegal) construc-
tion was the single factor considered most important for land-
slide and flood risk. Indeed, many houses and buildings were
constructed illegally (i.e. without proper permits) in southern
Italy, increasing significantly the geo-hydrological risk to the
population. Later, most of these houses and buildings became
legal through specific legislation. Interestingly, in Trentino—
Alto Adige (45 %) and the Valle d’Aosta (30 %), the respon-
dents considered climate change (i.e. a largely natural cause)
s to be the main factor controlling landslide and flood risk. In
% ‘é: e / these regions — and especially in Trentino—Alto Adige — land
Apila PUG] EREEE g ovooommmsgonsn management is a priority, and considerable efforts are made

(BesicanBASI() | [0 sl 7] 754l B Londsoape charactrsics - and resources invested to mitigate geo-hydrological risks.
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Figure 5. Answers to question 5 (Q5: In your opinion, which of

the following factors have the most influence in the occurrence . h . h . f flood and landslid
of landslides and floods?), by region and for Italy, for the 2013 It is worth comparing the perception of flood and landslide

survey. The table shows the percentage of the responses for tHasK in Italy probed by our two surveys to quantitative as-
different considered factors. The map shows the factors with thesessments of flood and landslide risk available at the synop-
largest percentage of responses, for each region. Colours in the mdjt scale in Italy (Guzzetti et al., 2005a; Salvati et al., 2010,
match colours in the table. Considered fact¢agillegal construc-  2012) (Table 3). We perform the comparison using maps
tion (“abusive”), (b) inappropriate land manageme(t) climate  and specifically designed cartograms. Cartograms are maps
change(d) landscape characteristiqe) abandoning the territory,  in which the sizes of the geographic subdivisions, such as
and(f) I do not know. A cross () marks regions where oversam- the administrative regions used in our study, appear in pro-
pllng_was performed tc_> guarantee_ statlstlcally5|gn|f|§:ant r95U|ts'Anportion to a numerical attribute, e.g. the population (Dor-
asterisk (*) marks regions for which the number of interviews was ;1996 Gastner and Newman, 2004). To address the size
insufficient for obtaining statistically significant results. See Table 1 . ; -
for the question and the list of possible answers. of the regions, we adopted the dlﬁu3|on—bgsed method pro-
posed by Gastner and Newman (2004). This method adjusts
the shape and size of a region using a numerical approach de-
rived from the linear diffusion process of elementary physics.
Given the poor quantitative understating of the impact of The individual regions are modified (stretched, enlarged, re-
landslides and floods on the population, we changed thigluced) in such a way that the density of the population (or
question, and in the 2013 survey (£853in Table 1), the in-  the density of any other numerical attribute) is the same for
terviewees were asked to select the factor(s) that they comall the regions. Using this method, a region with a larger
sidered important for controlling or conditioning landslide population is expanded, and a region with a smaller popu-
and flood risk in Italy. More specifically, the interviewees lation is shrunk. The method produces “density-equalizing
were asked to select from a list of five possible factors af-maps” (cartograms) that maintain the geographical relation-
fecting landslide and flood risk, including (a) inappropriate ships between the regions, facilitating their visual interpreta-
land management, (b) landscape characteristics, (c) abandotien (Gastner and Newman, 2004).
ing of the territory, (d) illegal (“abusive”) construction, and  For our comparison, we prepared two sets of maps and car-
(e) climate change. In addition, the “do not know” answer tograms. Figure 6 shows the geographical distribution of the
was listed. Of the 94 % of the interviewees that selected oneesponses given to question 4 (Q4 in Table 1), in the 2013 sur-
or more of the proposed factors, 28 % considered inapprovey. Maps A and B in Fig. 6 portray the (non-deformed) Ital-
priate land management to be the main cause of landslidé&an regions coloured based on the percentage of the intervie-
and flood risk in Italy. This was followed by illegal con- wees that considered landslides (A) and floods (B) a threat to
struction (25 %), the abandonment of the territory (16 %), their safety. Cartograms C (for landslides) and D (for floods)
and climate change (16 %). Interestingly, only 9 % of the in- show the same information using the same legend and colour
terviewees considered landscape settings to be a factor coseheme used for maps A and B, but with the regions de-
tributing to landslide and flood risk. Inspection of Fig. 5 re- formed based on the size of the population of each region
veals that the responses given by the interviewees varied géTable 2). As a result, the most populated regions (e.g. Lom-
ographically. Most of the respondents in northern and cen-bardia, Lazio, and Campania) are larger, and the least popu-
tral Italy considered inappropriate land management to be théated regions (e.g. the Valle d’Aosta, Molise, Basilicata, and
primary cause of landslide and flood risk. In southern Italy, Umbria) are reduced. Cartograms E (for landslides) and F
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Figure 6. Geographical distribution of the responses to question 4
(Q4: Do you think that geo-hydrological events such as landslides
and floods can be a real threat to your personal safety?) for landFigure 7. Cartograms showing landslide and flood risk in the 20 re-
slides (shades of brown) and floods (shades of blue), in the 20 Italgions in Italy, measured by the number of fatal landslitsand
ian regions. Shades of the colours portray the percentage of the reftood (b) events, the number of landsli¢e) and flood(d) fatalities,
spondents that felt threatened by landslides or floods, in each regioand the average landslige) and flood(f) mortality, in the 50-year
(in 2013). Mapga) and(b) show the true size and shape of the 20 period 1964-2013. See Table 3. Cartograms prepared by deform-
Italian regions. Cartogran(g) and(d) prepared by deforming the ing the regions based on the size of the population in each region
regions based on the total population in each region (in 2013). Car{in 2013). Map(g) gives the true size and shape of the 20 lItalian
tograms(e) and(f) prepared by deforming the regions based on the regions, for reference.
percentage of the respondents that felt threatened by landslides or
floods (in 2013), and coloured by the size of the population in each
region (in 2013). Mayg) gives the true size and shape of the 20 Ital-
ian regions, for reference.

In Italy, landslide risk to the population is largest in Cam-
(for floods) show the same information, but were obtainedpania, Piemonte, and Trentino—Alto Adige (Fig. 7, Table 3).
by changing the regions by the percentage of the respondenf3ue to the lesser size of the population (Table 2), landslide
to Q4, and by colouring each region based on the size of thenortality is also large in the Valle d’Aosta and significant
population in the region. In Fig. 7, we show the geographicalin Basilicata. In Liguria, landslide mortality is significant, as
distribution of landslide and flood risk in Italy measured by a result of the number of fatalities compared to the size of
(i) the number of fatal landslide (A) and flood (B) events, (ii) the population. Visual inspection of Fig. 6 reveals that the
the number of landslide (C) and flood (D) fatalities, and (iii) perception of landslide risk, measured by the percentage of
the average landslide (E) and flood (F) mortality in the 50- interviewees that considered landslides a threat to their safety
year period 1964—-2013. Mortality is the yearly average num-(Q4 in Table 1), was largest in Campania, Basilicata and Cal-
ber of deaths per 100 000 people (Guzzetti et al., 2005b). Thabria, and large in the Marche region. Thus, only in Campa-
cartograms in Fig. 7 were obtained by modifying the regionsnia is landslide risk high (in terms of mortality, number of
based on the size of the population. Collectively, the mapdatalities, and number of fatal events; Fig. 7), and the per-
and the cartograms in Fig. 6 give a quantitative overview ofception of the risk was also high (Fig. 6). In Liguria, where
the geographical distribution of the perception of landslidelandslide mortality is significant, the perception of the risk
and flood risk in Italy, and the cartograms in Fig. 7 give was also significant. In Piemonte and Trentino—Alto Adige,
the geographical distribution of different and complemen-where landslide risk to the population is high (Fig. 7), the
tary measures of landslide and flood risk to the populationperception of the risk was moderate (Trentino—Alto Adige)
of Italy. or low (Piemonte). This can be a result of habituation and
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familiarity (Hazard and Seidel, 1993). Conversely, in Basili- served that technological hazards are perceived to be more
cata and Calabria, where the perception of the risk was veryisky than natural hazards, despite the fact that the latter
high, landslide risk to the population was moderate. We at-can cause severe damage. Our findings confirm this percep-
tribute the result to the several landslide events — fortunatelytion bias, which has multiple explanations. Sjéberg (1998)
without severe fatal consequences — that have occurred in theointed out that natural risks are more sensorial than techno-
two regions in the last few years. In the regions where land4ogical risks, which are more cognitive. Furthermore, natu-
slide risk is low, in terms of mortality and the number of fa- ral hazards are often considered “acts of God”, with no-one
talities (e.g. Molise, Puglia, and Lazio), the perception of the specific to blame, and with no way of preventing the hazards
risk was intermediate, and not low. In Friuli-Venezia Giu- from happening (Wachinger and Renn, 2011). This can make
lia, where the proportion of the interviewees that consideredhatural hazards more frightening than technological hazards
landslides a personal threat was lowest (7 %, Fig. 7), land{Plapp and Werner, 2006).
slide risk is moderately low. A question in the surveys (Q2 in Table 1) measured the
Inspection of Fig. 7b, d, f and Table 3 reveals that theability of individuals to evaluate the frequency, or the like-
three metrics used to evaluate flood risk to the populationihood of occurrence, of the considered natural hazards in
of Italy are less consistent than for landslides (Fig. 7a, c, e)the general area where they lived. Collectively, the intervie-
The number of fatal flood events is largest in Piemonte andvees felt that in their area, earthquakes were the most likely
Sicilia, is large in Toscana, and is smallest in Abruzzo andrisk, followed by floods, landslides, and volcanic activity.
Molise (Fig. 7b). The number of flood fatalities is largest This was in spite of the fact that in Italy, geo-hydrological
in Piemonte and Sicilia, large in Liguria and Toscana, andevents (landslides and floods) are far more frequent than geo-
smallest in Marche, Abruzzo, and Molise (Fig. 7d). Flood physical events (earthquakes and volcanic activity). Other
mortality is largest in Piemonte, Liguria, Sardegna, the Vallestudies have revealed the difficulty for individuals to make
d’Aosta, and Trentino—Alto Adige, and smallest in Abruzzo, correct inferences from objective probabilistic information.
Emilia—Romagna, Lombardia, and Molise (Fig. 7f). In the Renn (2004) discussed factors that can alter the perception of
Valle d’Aosta and Trentino—Alto Adige, flood mortality is individuals of the probability of natural risks, including the
very large, due to the reduced size of the population in thefact that (i) the events that come to mind to an individual are
two regions. The same occurs in Basilicata, where flood morperceived to be more probable than the events that are less
tality is severe. High mortality in Liguria and Sardegna is due important to the individual, (ii) individuals tend to consider
to the large number of fatalities compared to the size of themore likely those risks that they have experienced directly
population. Inspection of Fig. 6 reveals that the perceptionthan those that they have not experienced, and (iii) individ-
of flood risk, measured by the percentage of the intervieweesials typically do not estimate probabilities using formal sta-
that considered floods a personal threat (Q4 in Table 1), wasstical reasoning. Trust also plays a role in the perception of
largest in Veneto, Liguria, Sardegna and Calabria, and larg@atural risks, and chiefly when the knowledge or understand-
in Piemonte, the Valle d’Aosta, Toscana and Puglia. Thus,ng of an individual of a specific risk is limited (Wachinger
only in Liguria and Molise does the actual flood risk (large and Renn, 2011).
for Liguria and very low for Molise, Fig. 7) match the per-  The third question (Q3 in Table 1) determined if the in-
ception of the risk (Fig. 6). In the other regions, there exist —terviewees had (or did not have) direct experience or indi-
more or less significant — differences between the actual floodect knowledge of geo-hydrological hazards (i.e. landslides
risk (Fig. 7) and the perception of the threats (Fig. 6). We noteor floods). The majority of the interviewees had no direct ex-
that some of the regions where the perception of flood riskperience or indirect knowledge of landslide or flood events
was highest (Campania, Liguria, Veneto) have been affecteih their area. As discussed before, this is in contrast to the
repeatedly by flood (and landslide) events in recent years. abundance and frequency of landslides and floods in Italy
We conclude that, with a few exceptions (e.g. Campania(Guzzetti et al., 1994; Guzzetti and Tonelli, 2004). Lack of
for landslides, and Liguria for floods), the perception of the familiarity can have many causes, including a lack of interest
threat posed by landslides and floods does not necessariiy or low attention of individuals regarding hazardous natural
match the actual risk to the population of Italy, measured byevents, which may depend on the lack of information and in-
landslide and flood mortality, and by the number of landslide sufficient education on natural hazards and risks. In addition,
and flood fatalities (Figs. 6, 7; Table 3). in modern societies, people move frequently, and have fewer
opportunities to interact with more experienced residents and
to learn about the history and risks in the area where they live.
6 Discussion Various studies support the hypothesis that experience influ-
ences the perception of natural hazards (Weinstein, 1989).
Analysis of the responses to our two surveys revealed thatorking in the Netherlands, Bezuyen et al. (1998) found
the population of Italy feels more exposed to technologi-that the public perception of flood risk changed after the
cal (human-induced) than natural risks (Fig. 1). This is not1993 destructive flooding. Siegrist and Gutscher (2006) stud-
new. McDaniels et al. (1995) and Slovic (1996) have ob-ied the perception of flood risk in Switzerland, and found
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that in areas affected by historical floods, people were morgnegative) experiences rapidly, and it is also confirmed by
aware of the risk. Individuals who remembered past floodour work. The result is not new (Felgentreff, 2003), and must
events had a higher perception of the risk than individualsbe considered when designing risk mitigation and adaptation
who could not remember — or had not experienced — adstrategies.

verse events. Our findings that the recent damaging events

(e.g. the 2012 Emilia—Romagna earthquakes, or the repeated

geo-hydrological events in Toscana, Lazio, and Umbria in7 Conclusions

2012) increased risk perception confirm the previous results.

The fourth question (Q4 in Table 1) in our surveys In 2012 and 2013, we conducted two surveys to investigate
determined the extent to which individuals consider geo-the perception of landslide and flood risk in Italy. The surveys
hydrological hazards a personal threat. In 2013, 41 % of thevere performed by interviewing through telephone calls ap-
interviewees considered landslides and floods a direct threaRroximately 3100 adults, using pre-defined questionnaires.
This is a high percentage, compared to the percentages o#inalysis of the responses showed that people in Italy feel
tained for the other questions (Fig. 4). Working in the USA, more exposed to technological risks (environmental pollu-
Haimes (2005) found that when people were asked aboution and car accidents) than to natural risks. This was ex-
flood risk, they were more afraid of low-probability (less fre- pected (Rohrmann and Renn, 2000). Of the natural risks,
quent) catastrophic events than of less severe, more frequeRgople in Italy feel more exposed to earthquakes, followed
events. Scolobig et al. (2010), working in a small mountain by floods, landslides, and volcanic eruptions. This is in gen-
area in the eastern Italian Alps, found that people considere@ral agreement with the societal risk levels posed by the dif-
geo-hydrological hazards less a threat to their personal safetigrent hazards (Guzzetti et al., 2005b; Salvati et al., 2012).
than a threat to their homes, properties and villages, revealing\nalysis of the temporal and the geographical variations of
a difference in the perception of individual and collective risk the responses indicated that the occurrence of recent events
(Salvati et al., 2010, 2012), with a tendency to underestimatdnfluences the perception of the risks, and that the perception
the former. of the risks decreased more rapidly for landslides and floods,

In the 2012 survey, the interviewees were asked to estiand persisted longer for earthquakes. We attribute the differ-
mate the total number of casualties (dead, missing persongnce to the different consequences and frequency of the risks
injured people) caused by geo-hydrological hazards in |ta|y(S|0ViC etal., 1986; Slovich, 1987; Hazard and Seidel, 1993).
from 2007 to 2011. The majority of the respondents overesti- Inappropriate land management was considered the main
mated considerably the number of landslide and flood casucause of landslide and flood risk in Italy, followed by ille-
alties, a measure of collective risk (Salvati et al., 2010, 2012)gal construction, abandonment of the territory, and climate
We explain the overestimation with the tendency of individ- change. However, the responses varied geographically. If in
uals to miscalculate the frequency and magnitude of sever@orthern and central Italy, inappropriate land management
events. This known bias was attributed by Sunstein and Zeckwas considered the primary cause of landslide and flood risk,
hauser (2011) to fear that amplifies the perception of risk. N most of southern Italy, “abusive” (illegal construction) is

In 2013, the interviewees were asked to |dent|fy the faC_the factor considered most important for controlling the risk.
tors that they considered most important in conditioning geo- Comparison of the perception of the risks with metrics of
hydrological risks in Italy. Not surprisingly, the responses actual landslide and flood risk, including the number of fa-
varied geographically (Fig. 5). We explain the geographi-tﬁJ events, the number of fatalities, and mortality, revealed
cal variations with (i) the observation that personal and pub-that the perception of the threat posed by geo-hydrological
lic values and interests are guided by legislation and soci€vents does not effectively match the risk posed by land-
etal regulations (Wachinger and Renn, 2011), which vary reslides and floods to the population of Italy. This points to
gionally, and (i) the different abilities of local and regional the need for renewed action to foster knowledge and improve
governments and public administrations to cope with geo-the understanding that the population of Italy has of the geo-
hydrological risks. hydrological hazards and their risks (Morgan et al., 2001).

Finally, a number of studies have investigated risk percep-
tion as a function of sex and age. In many areas, the percep-
tion of natural risks was found to be independent of sex, butAcknowledgementsThe surveys were conducted with the fi-
not of age. Miceli et al. (2008) studied flood risk in a moun- nanC|aI_ support of the Italian national Department of Civil
tainous area in the Valle d’Aosta, northern Italy, and found Z"otection (DPC). CB and PG were supported by a grant of the

. . . DPC, and by a grant of the Fondazione Generali in the framework
that younger people perceived flood risk to be higher than

Id le. Thi It fi db K (Fig. 4 of a project to evaluate the costs of natural disasters in Italy. FF
older people. This result is confirmed by our work (Fig. 4). was supported by a grant of the Umbria region, under contract

The same study revealed that risk perception — and the repor_FESR 861, 2012. We are grateful to the editor, Bruce D.
lated risk awareness — was hlgheSt |mmed|ate|y after a ﬂOOWa|amud’ to Peter T. Bobrowsky, and to a second anonymous
event, and decreased rapidly after the event (Miceli et al.reviewer for their constructive comments that helped us to improve
2008). This result outlines a general tendency to forget pasthe work.
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