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I. INTRODUCTION

Severe storms and related flash flood, are the most dan-
gerous hazards in southern regions as they affect targets
that are difficult to protect, such as isolated dwellings,
road users and eco-tourists. Due to the spatio-temporal
characteristics of this type of flood, i.e. the variability
in rainfall and drainage basin response times, flash flood
deaths are often correlated with inappropriate behaviours
during crisis periods (Gruntfest and Ripps, 2000; Ruin
and Lutoff, 2004). Studies (Jonkman and Kelman, 2005;
Kundzewicz and Kundzewicz, 2005) show that a large
number of disaster deaths occurred on the road among
motorists, especially in the face of flash floods (Staes et
al., 1994; Gruntfest, E.C. and Handmer, 2001; Bourque
et al., 2006). The Languedoc-Roussillon region (France),
especially prone to flash flooding, has suffered about sev-
enty fatal floods over the last 600 years, causing around
one thousand deaths (Antoine et al., 2001). In the last
fifty years, 40% of these fatal accidents were vehicle re-
lated.

II. PRESENTATION OF RESEARCH

People’s behavior in the face of natural hazards is of-
ten independent from natural hazards but constrained by
social, economic and political forces beyond individuals’
reach. This perspective emphasizes people’s vulnerabil-
ity or their susceptibility to suffer from damage should
natural hazards occur (D’Ercole, 1994). Hence, risk per-
ception should be seen as one among many other as-
pects of people’s vulnerability in the face of natural haz-
ards which also includes people’s well-being and strength,
their livelihood resistance, their ability and willingness to
protect themselves, the societal protection and the social
capital among others (Cannon, 1994). This emerging
claim for a better contextualization of risk however sel-
dom gave way to perception studies in the context of
specific everyday activities. People’s perception of Na-
ture’s threat in driving situation is one of the significant
contextualization of risk perception ignored by the liter-
ature. Yet, driving and the purpose for travelling may
be a powerful constraint on risk perception and people?s
behaviour when facing natural hazards. Flash floods are
those floods characterized by their suddenness, fast and
violent movement, rarity, small scale but high level of
damage (Gruntfest and Handmer, 2001). In the study
presented here we assume that these flash flood hazard

specificities may result in difficulties for individuals and
particularly road users to perceive danger on their usual
itinerary. Based on this hypothesis, the study follows
two objectives (i) investigate road users perception on
their daily journeys in order to anticipate their poten-
tial itinerary in case of a flash flood event, (ii) provide
practitioners with qualitative and quantitative data that
inform social vulnerability on the basis of objective phys-
ical vulnerability of road networks.

To face the challenge of assessing risk perception on
travel itineraries, research methods and tools tradition-
ally used to assess risk perception (key informant inter-
views, questionnaire-based survey) turn out to be insuf-
ficient. It is particularly evident in relation to the spatial
dimension of travel itineraries. This study contributes
towards filling in this gap by providing an innovative
methodology which merges traditional questionnaire-
based survey with cognitive mapping. It particularly
focuses on the perception of risk of 200 users of a road
network, prone to flash flood, located between Nimes and
Ales in the Gard territory. In order to be representative
both statistically and spatially, we used spatially strat-
ified sampling, enabling an equal representativeness of
motorists from crowded urban municipalities and from
rural ones. Thanks to that methodology we were able
to compare the motorists’ perception of danger on their
usual itinerary with road sections that were reported to
be regularly flooded by the local department of trans-
portation.

III. RESULTS AND PERSPECTIVES

Over the 200 people surveyed, we found that 68 peo-
ple, nearly 30 % under-estimate danger and an other 26
(13%) over-estimate it on their usual itinerary. Some
variables as ages, profession, familial status, area of liv-
ing and experience of flash flood were shown to influence
drivers’ perception of danger along roads (table I).

This study gives three interesting perspectives.
Firstly, the methods and tools used allow to gather on a
common GIS database - the one used on a daily basis
by the agency in charge of roads network management -
information about physical vulnerability of the network
but also its associated perception for each road section
used. This way of doing may lead to a better integration
of social inputs in everyday roads network management
and consequently may help practitioners in their pre-
paredness to crisis. It gives them the opportunity to
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V ariables Under − estimation Over − estimation
Age under 25 and over 45 Not significant

Profession Unemployed Mid and uper-classes
Family status Without children Not significant
Area of living ERZ, NUZ a NUZ, WRZ a

Flood experience Without With

aAreas of study; ERZ = East rural zone, NUZ = Nimes Urban
Zone, WRZ = West Rural Zone.

TABLE I: Table of the significant variables of risk perception
along roads in Gard, Southern France

really focus their effort on building an environment that
take into account propensity of users in the face of a flash
flood. Secondly, this study is a helpful pre-requisite in
the assessment of the local mitigation policies usefulness
or efficiency. It gives interesting insights about the
present level of risk perception among motorists and the
discrepancy between different geographical areas within
the Gard territory. This discrepancy may be due to
several factors independent from individuals’ personal
characteristics and hazards features but in relation to
the social, cultural, economic and political context.
How local authorities deal with the flash flood problem
may be of critical importance. Our results already
display differences on individual’s perception and level
of information that may be a good starting point for
further detailed studies on that aspect. Finally and on
the same line, this study is the necessary first step before
investigating in depth the reasons of the differences be-
tween risk perception among individuals. For instance,
on the basis of the road sections where danger was
under-estimate or appropriately assessed, some future
research may use the original ”cognitive mapping”
process to understand what are the key elements that
lead to that particular perception. This would certainly
have interesting implications for planning.
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