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“Hurricaned” territories. Hurricane
hazards and their impacts

Introduction

Freddy Vinet and Frédéric Leone

This issue of EchoGéo investigates the environmental, social, economic and political
consequences of hurricanes on territories and their management. The French
neologism “cycloné” (or “hurricaned”) appeared on social networks in 2017 after
hurricane Irma hit the West Indies. The word refers to the destruction caused by
category 4 or 5 hurricanes, but also to their victims’ challenging experiences. These
events raise the question of the ex-ante and ex-post evaluation of damages in terms of
management: forecasting, preparation, crisis management and reconstruction, all from
the perspective of impact mitigation. The spatial and multidimensional analysis of
these events contributes to the development of a global geography of hazards and
disasters, leading to the development of a flourishing field in French universities over
the past two decades. Once again, this demonstrates our discipline’s capacity of
analysis, adaptation and response, in the context of current socio-environmental issues
and the hazards they pose to our societies and territories.

The last few years saw particularly powerful hurricanes such as the Haiyan typhoon in
the Philippines (2013), which was said to break records for low-pressure systems, or
Irma and Maria in the West Indies, two consecutive category 5 hurricanes that struck
just ten days apart in September 2017. Since 1851, observation centres have recorded
381 major tropical hurricanes reaching category 4 or above on the Saffir-Simpson scale
(source IBTrACS/NOAA, 2020), mostly in the North Atlantic and North-West Pacific
(Ilustration 1). In terms of human casualties, 450,000 people have lost their lives since
1975 (1,419 deadly hurricanes), with particularly tragic events in India in 1977,
Bangladesh in 1985 and 1991, Honduras in 1998, Myanmar in 2008, etc. (source EMDAT/
CRED, 2020). Such heavy casualties are not only observed in poor countries, as shown
by the 1,833 victims made by Hurricane Katrina in the South of the USA in 2005 (Knabb
et al., 2007). These low-pressure storms and the hazards they induce (floods, landslides,
marine submersion) have caused considerable economic losses, estimated at US$2,128
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billion worldwide since 1980 (source NatCat Service/Munich RE, 2020). In addition,
non-financial impacts include environmental effects, particularly on coastal
ecosystems and morpho-systems (Wang and Horwitz, 2007; Zhang et al.,, 2012), as well as
health and social consequences (Rappaport, 2014). The spatial concentration of hazards
in coastal areas is a source of concern for insurers and reinsurers, who are seeing an
increase in the cost of claims. The devastation of small island complexes (habitats,
infrastructure and tourist facilities destroyed, communications cut off, etc.) highlights
the very causes of these territories’ vulnerability: geographical isolation, small size,
economic disparities, socio-spatial segregation, high exposure of the coastline, lack of
local resources, governance problems, etc. The passage of Hurricane Irma in the
Caribbean in September 2017 provided a clear demonstration of these issues.

lllustration 1 — Cyclonic activity and its human impacts. Territories studied in this issue
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According to IPCC forecasts, cyclones will not be more numerous but more powerful in
future years, even if the recent past does not always corroborate this trend,
particularly in the western Pacific (Hoarau et al., 2018). There is also the question of the
expansion in latitude of the area affected by these phenomena (Pilon et al., 2017).
Quantification and a priori/a posteriori modelling methods are developing considerably,
in particular through the use of satellite and light airborne imagery (Fernandez-
Galarreta et al., 2015). How can the damage of a potential hurricane be predicted? Can it
be categorized, quantified and mapped ex ante? After a hurricane event, tools for
quantifying economic impacts provide almost real-time decision-making assistance
that can be valuable for decision-makers and local managers. The recovery of cyclone-
affected areas involves meeting and anticipating multiple challenges: re-housing of
victims, restoration of public networks and services (education), waste management,
diverse types of pollution, health risks. Their management can be improved through
prior planning (business continuity plans) and capacity building for exposed societies
(Gaillard et al., 2010). In terms of crisis management, how can events best be
anticipated? Adapting institutional responses to local specificities is a key point in
crisis management, with issues such as the preventive evacuation of affected areas, or
communication malfunctions (between crisis managers, between authorities and the
public...). How are past experiences taken on board in hurricane crisis management? Is
experience capitalised or, as each case is different, does crisis management always
involve a large share of improvisation?
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Beyond immediate feedback, these intense phenomena must be interpreted in light of
their long-term consequences on territories. Do these events form ruptures or
bifurcations in these territories’ trajectories? What issues do they highlight as to their
long-term development models? Decision-makers and scientists need feedback on the
long term, on the impacts but also on the reconstruction phases (Moatty et al., 2017).
Has the recovery been effective in terms of prevention and economic mechanisms, and
ethical in terms of social justice? What physical and societal changes were brought
about by the hurricane? Has it improved risk awareness and prevention? The
reconstruction phase is crucial (Ingram et al. 2006). In theory, it provides a “window of
opportunity” (Christoplos, 2006) to develop territorial resilience in preparation for
future events, but it also reveals striking discrepancies between territories that have
been lastingly impacted (Kelman, 2014) and others that can recover quickly. The fast
recovery of the Vanuatu archipelago (Western Pacific) after Hurricane Pam in 2015
showed the resilience of traditional societies, despite their high exposure (Rey et dal.,
2017; Le Dé et al., 2018). Finally, to understand cyclone/territory relations, one must put
these disasters into perspective within the territories’ overall vulnerability trajectory
(Duvat et al., 2017; Desarthe and Moncoulon, 2017).

This issue of EchoGéo sheds light on several of these aspects by favouring a geographical
approach. It brings together thirteen contributions, covering seven cyclone-affected
territories, from the Lesser North Antilles (Saint-Martin, Saint-Barthélemy) and the
North Atlantic, through Guadeloupe and Haiti, to Djibouti and Madagascar in the Indian
Ocean (Tllustration 1). Seven of these articles focus in particular on the 2017 hurricane
season, which was particularly trying for the French West Indies.

A first series of four articles addresses the issue of impacts, the central theme of this
issue. Thibault Catry, Christophe Révillion, Pascal Mouquet, and Gwenaélle Pennober
show the contribution of satellite imagery for monitoring the impact of cyclonic events
in Madagascar, examining the complementarity of scales and sensors and taking two
cyclones as case studies (Haruna in 2013 and Enawo in 2017). Tony Rey, Thomas
Candela, Matthieu Péroche and Frédéric Leone favour a field approach, using UAV
imagery to assess coastal changes and flooding following the passage of Hurricane Irma
on 5 and 6 September 2017 on the islands of Saint-Martin and Saint-Barthélemy. Jean-
Philippe Cherel, Mustapha Nour Ayeh, Bouh Omar Ali and Freddy Vinet analyse a
singular event (Cyclone Sagar) that occurred in May 2018 in the Gulf of Aden, and its
socio-economic consequences on the city of Djibouti which is particularly not
accustomed to this kind of event. Frederick Leone, Samuel Battut, Victoria Bigot,
Guilhem Cousin Thorez, Thomas Candela and Freddy Vinet lay the methodological
foundations for a historical catalogue of significant and deadly hydro-meteorological
events that have struck the archipelago of Guadeloupe and the Northern Islands since
1635, thus providing the opportunity to understand the main factors of human
vulnerability to cyclones and their evolution over time.

Two articles address the hurricane crisis and its management, from an institutional or
individual point of view. Valérie November, Alice Azémar, Sophie Lecacheux and
Thierry Winter analyse obstacles to “good” crisis management, highlighting the
fragmentation of the anticipation/decision binary in practice, considering different
levels of response. The authors examine two case studies during the Irma-José-Maria
crisis of 2017 in the West Indies: one is observed at the cross-ministerial level, and the
other is experienced through a state operator on a territorial scale. Stéphanie Defossez
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and Monique Gherardi study the same event but focusing on the role played by the
population in the management of the crisis in Saint-Martin, based on follow-up
interviews conducted at different stages after the cyclone.

The next three contributions review the post-crisis issues of recovery and
reconstruction of “hurricaned” territories. Annabelle Moatty, Delphine Grancher,
Clément Virmoux and Julien Cavero address the issue of recovery after Hurricane Irma
in Saint-Martin through the experiences and perceptions of teenagers, considering
their accounts as data that could be fed into post-disaster feedback. For the same event
and in Saint-Martin, Marie Cherchelay shows the reconstruction process through the
prism of tourism, in order to analyse the complex interactions that develop around the
issues and expectations that emerge in the post-crisis period. Simon Veitl questions the
role of international aid in the reconstruction of Haiti, considering the case of schools
in the Southern Department, after Hurricane Matthew in 2016.

A final series of four articles raises the question of evolutions and adaptations in the
face of long-term hurricane hazards. Historian Jérémy Desarthe looks back on the
major hurricane of September 1928 in Guadeloupe and its consequences, which he
retraces until 1934 through administrative archives. Karl Hoarau, Florence Pirard and
Ludovic Chalonge analyse the influence of current global warming on extreme
hurricane activity in the North Atlantic (1945-2018), whose intensity and frequency are
estimated thanks to aerial reconnaissance and to Dvorak's technique based on the
reinterpretation of satellite images. The question of the long-term evolution of
“hurricaned” societies is then addressed by Fanny Benitez, Magali Reghezza-Zitt and
Nancy Meschinet de Richemond, who question the use of the notion of “risk culture” by
the various players in the field of natural disaster prevention and crisis management in
Guadeloupe, particularly in light of the 2017 hurricane season. Finally, Michel Desse,
Monique Gherardi and Simon Charrier show how hurricanes cause positive or negative
disruptions for island societies and economies in Guadeloupe, which are highly
dependent on their coastlines and on the tourist activities they host.
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