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Abstract: This paper sheds light on how crisis management affects post-disaster recovery. Based on the study
of the management of a major environmental disaster, hurricane IRMA, we consider how post-disaster
recovery is impacted by crisis management strategies. The perspectives of local stakeholders from the islands
of St Martin and St Barthélémy will be shared. We analyze how territories exposed to the same natural
phenomena have different outcomes and consider some of the possible reasons. This study reveals underlying
risk drivers, to address governance reorganization with a view to better managing socio-economic recovery.
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1. Introduction

The 2017 Atlantic hurricane season (June — November 2017) was remembered for being
especially, if not exceptionally, active, with 17 named storms, 10 hurricanes, and 6 major hurricanes
sweeping across the Atlantic basin.

On 27 August 2017, a tropical storm formed in the Atlantic Ocean, just west of the Cape Verde
islands, off the western coast of Africa. It rapidly intensified on its way west as it moved over warmer
waters and a moister atmosphere. Within a space of 6 days, it became the strongest hurricane ever
observed in the open Atlantic and it maintained its status of a category 5 hurricane for a period of 3
days [1].

Three back-to-back hurricanes, Irma-José-Maria, all followed closely, storms which rapidly
progressed to hurricane strength. September 2017 marked the first recorded instance of 2 category 5
hurricanes (Irma, Maria) making landfall in the same month.

31/08  03/09 07/09 12/09 17/09 21/09
IRMA JOSE MARIA

Figure 1. September 2017 major hurricanes islands in the Figure 2. It was dubbed ‘Irmageddon’[3], by
the press, referred to as a ‘nuclear hurricane’ by one government official [4], and even qualified as the
‘hurricane of the century’ [5]. It was considered the most powerful hurricane on record in the open
Atlantic and one of the strongest landfalls ever recorded since the 1935 Labour Day hurricane. With
winds of over 285km/hr [6], it displaced hundreds of thousands of people, killing some and causing
widespread destruction. Daniel Gibbs, the president of the local authority of St Martin, spoke of the
destruction of 95% of the island [7]. Irma destroyed airports, blocked ports, slowed commerce, shut
down the island's essential tourism for months, which is the dominant source of revenue for the
island, interrupted critical infrastructures for several weeks (transport, electricity,
telecommunications, sanitation, schools, hospitals), left many homeless, and caused coastal flooding.
It left undeniable physical, emotional, and psychological marks on local communities and onlookers
worldwide [8].
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Figure 2. Representation of individual experience in a semantic graph.

The islands of Saint Martin and Saint Barthélémy (St Barth or St Bart) were the hardest hit. This
natural disaster made such a substantial impact on public opinion due both to the intensity of the
meteorological phenomena and to the emergency management response by the French authorities
that a joint research call by the Agence Nationale de Recherche (ANR) and the ministére de I’Enseignement
supérieur de la recherche et de I'innovation (MESRI) was issued: ‘Ouragans 2017: Catastrophe, Risque et
Résilience’ [9]. The objective of this call, launched on 18 December 2017, just three months after the
natural catastrophe, was twofold: (1) to build on knowledge of this type of extreme natural
phenomena — tropical cyclones and (2) to understand its socio-environmental impact.

Four projects were funded in this call [10], one of which APRIL - Optimiser I’Anticipation et la Prise
de décision en situation de crises extrémes pour maintenir la RésILience de la société [11]. Whilst these 4
projects were complementary, the APRIL project focused on how to optimize anticipation and
decision-making in a context of uncertainty, i.e., during a major crisis. To address this double
objective, an APRIL consortium [12], was formed. It was comprised of four main multi-disciplinary
partners from the public, academic and private sectors. The multi-disciplinarity was evident also as
regards their skills in social and human sciences, earth and environmental sciences, crisis
management, educational engineering, and neurosciences.

The team aimed to practice action-based research [13], one that would produce a response to
operational challenges and results conducive to the identification of recommendations as well as
empower participants who would ultimately implement changes in their emergency-response action
plans and strategies.

The aim of this paper is to share some of the findings of the APRIL research project. We will
identify specificities and lessons learned from two territories which were heavily impacted by
hurricane IRMA, the French overseas territories of St Martin and of St Barthélémy (St Barth), in the
French West Indies.

We will endeavor to show how crisis management is linked to post-disaster recovery. Based on
the study of the management of a major environmental disaster, hurricane IRMA, we will consider
how post-disaster recovery has impacted, positively or negatively, crisis management strategies. The
perspectives of local stakeholders from the islands of St Martin and St Barth will be shared. We will
see how territories exposed to the same natural phenomenon have different outcomes, and some of
the possible reasons why. This study identifies possible underlying causes to address governance
reorganization with a view to optimizing crisis-decision making and managing rapid socioeconomic
recovery.

2. Materials and Methods

The study of the 2017 cyclone crisis in the French Antilles allowed the APRIL project to better
identify and understand the impact of decisions on territories. Two major questions were considered
from the outset: (1) how to anticipate and (2) how optimize decision-making in a context of
uncertainty.
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We will see how crisis management strategies, or the lack thereof, can affect post-disaster
recovery by considering the cases of the islands of St Martin and St Barth. These two territories were
exposed to the same hurricane. The crisis was however handled and experienced somewhat
differently on these two islands, and this was evident in the aftermath, in the recovery time, and in
some of the local experiences shared.

We will identify potential risk factors (lack of information, communication breakdown, lack of
confidence in public governance, financial vulnerability) and resilience factors (social participation,
trust in local authorities) and examine how these can influence sustainable post-disaster recovery

outcomes.

The APRIL research project was driven by three main guiding parameters. It strove to be:

1. Inclusive and applied. This was made possible through the involvement of crisis
managers from the entire ORSEC [14] chain-of-command levels: local, departmental, zonal, and
national.

2. Contextualized by the significant involvement of local actors in identifying local

experiences. This rendered the research conducted significantly more impactful, particularly at the
local level (a large number of people were interviewed on the islands), but also fostered better
understanding and sharing of local expectations, thus facilitating the implementation of changes.

3. Experimental and action based. The consortium is not exclusively academic. Our
approach was validated by a steering committee, made up of civil security and crisis management
professionals, so as to ensure that the research carried out in the APRIL project responded to
operational issues and translated into the implementation of concrete measures. APRIL is a research-
action project and therefore positions itself within an experimental development framework.

Our research methodology was based on an intensive and exhaustive data and information
collection phase. Data and information were obtained via two main sources: (1) written (2) oral.

The written sources of information were based on a wide documentary data search carried out
internally and externally to the ministry of Interior’s organization. Internally, information was
collected from various databases: situational briefs, working papers, inter-ministerial reports on the
crisis management of the IRMA hurricane, civil protection, and crisis management policy and ORSEC
chain-of-command coordination documents [15]. External sources of written information included
scientific articles and articles in print and online (newspaper articles, social media).

The oral and primary source of data collection consisted of interviews. A total of 46 semi-
directive and qualitative interviews were carried out with stakeholders who managed the Irma, José,
and Maria hurricanes. The interviews were firstly conducted in mainland France from February 2019
onwards and were followed by a 3-week mission (35 days) [16] in the French Antilles (Martinique,
Guadeloupe, St Martin and St Barth).

A representative group of key stakeholders was identified through the careful analysis of a
variety of printed pre-existing documents and interviews. Once a primary and hierarchical network
of actors had been identified, secondary actors were selected based on a re-iterative approach
obtained primarily through in-person interviews and firsthand discussions with the monitoring
committee and on-site. This allowed for a thorough top-down and bottom-up identification process.
All those directly and indirectly involved in crisis management were thus quickly identified and
contacted.

St Martin and St Barth both possess the same legal status of French Overseas Collectivity [17].
Both territories have been autonomous as regards matters of taxation, road transports, road systems,
tourism, urbanization etc. since 2007. However, the French state remains competent as regards legal
and commercial acts and regulations. Furthermore, these overseas collectivities islands are under the
authority of the same prefet appointed by the French government, who is under the authority of and
works closely with the prefet of Guadeloupe. The prefecture of St Martin is located in Marigot, with a
local branch in Gustavia for Saint Barth. In times of crisis, both adhere to the ORSEC crisis response
procedure.

The interview process was meticulously prepared beforehand and proved essential in
facilitating access to stakeholders and public authorities of the ORSEC chain of command. It also
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ensured the quality of the information gathered. A 3-tier approach was adopted: 1) Before the

interview 2) During the interview 3) After the interview.

Preparation of the interviewees Preparation of the interviewer

BEFORE the interview

Agreement on an appointment obtained by telephone, letter (date, time, place).

Each interviewee provided clear information about the objectives of the study

and the way the interview would be conducted.

A code of conduct and trust is established which outlines:

- Objectives of the interview, information sought, who would be present (normally
2 interviewers to 1 interviewee)

- If the interviewee wishes to remain anonymous

- Duiration of interview

- How the interview will be transeribed

- If the interview will be recorded

- That the interviewee can have access to his transcript

- The interviewes it invited to 2 final restitution in which the project results
will be presented.

Desired outcomes

Ectablich mutual trust throwugh a clear explanation of the interview and full
transparency Trust should not be neglected becauwse it exerts a noticeable influence
on the content of the interview. The quality of the interview is directly proportional
to the “cimate of trust” established with the interviewee.

The interviewer prepares:

- A draft timeline of the event (from precursors to consequences).

- A representation of the scene of the event |phota, aerial, plan or map), contributing
to the understanding of the event.

A draft of the layout of organizations and interviewees to participate in the interviews

(list including links between each of them).

A preliminary list of activities/actions carried out during the management of the event,
to determine those to which the person contributed in which they participated.

Desired outcomes
Knowledge about each organization (structure, missions, role) and a better
understanding of what happened.

DURING the interview

The interview takes place in 4 main phases:

1) The interviewee shares his personal experience on how he [ she experienced the event.
This allows fiar an identification of main ep or actions that structure hisfher story
and follow a imeline (essentially, storytelling, or a first-person narration of a personal
experience).

2) The interviewee comes back to/revisits each episode and proposes alternatives that he
has considered. Could certain decisions have been taken differently? Actions that could
have improwed the situation or altered it negatively are considered.

3) The interviewee is asked to comment on the factors that hejfshe would improve and
considers important [e.g. evaluation of the event and its management, any suggestions
for improvement, inchuding working conditions, equipment).

4) The intarviewer may ask specific guestions to clarify some ideas or to further develop
specific paints (e.g. best practices).

Desired outcomes

An open, honest exchange between interviewer and interviewee on what really
happened.

A better understanding of the chronological and decisional event management
timeline: emphasis on the main actions and connections, climate and work
environment, emotional mindset.

The researcher must conduct an intarview in a semi-stroctured manner.

The interviewer listens without judgement.

A draft of the sequence of main events/episodes/actions is prodwced. This allows the
interviewer and the extended research team to identify points to complete andfar
modify and to reformulate the information already collected.

Desired outcomes

Externalization of individual and collective knowledge and know-how through
identification of main events, actions, and their sequences.

Identification of expectedfusual behaviours and alse of unexpected behaviours
(innowatians, best practices etc.).

Clarifieation on how’ and ‘why' some actions were carried out bated on the
perception and analysis of the stakeholders.

AFTER the interview

The individual threads of experiences are written out individually and in a collective
account in the form of a word-for-word transcription and then represented in the form of
relational maps or semantic graphs.

The actors take part in a final restitution of the project’s results, with agreement and a
collective view on all the actions carried out to manage the event being reached. Thic
corresponds to a commen operational picture obtained for set moments, one that evolves
as the events unfolds/event unfolds or events unfold?

Desired outcomes

A complete, in-depth understanding of event dynamics and decision-making.
Individual and collective learning based on the sharing of cricis managemnent
Experiences.

The indiwidual and collective threads are compiled and sent to each actor for validation.

Organization and steering of the final restitution of the comprehensive, collective
account based on experiences and discussion of lessons learned.

Desired outcomes

The collective knowledge building and its and integrathon in crisis managerment
doctringe.

Identification of solutions and ing on the chall ountered: clarification
of roles, infarmation circulation/dircuits, communication improvements, how to
collaborate maore efficiently, build on existing procedures, strengthen values ete.

Table 1. Interview data collection process.

doi:10.20944/preprints202306.2190.v1

We were thus able to obtain a complete, detailed, and general panorama of the crisis dynamics
based on 3 types of information:

>  Event: information on the how the risk materialized.

»  Actors and decisions: public and private civil protection actors involved in the hurricane Irma
disaster and the individual and organizational behavior or response management were
identified.

»  Practical and implicit knowledge: individual perceptions and know-how were externalized or
made explicit [18].

Comprehensive information gathering, obtained from different oral sources, made it possible to
achieve greater reliability of information and a more complete insight on the crisis and its
management. The people interviewed were representative of their organizations, came from different
hierarchical levels, environments, and cultures, and possessed varying levels of information [19]. The
figure below shows the various organizations interviewed.
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Local - municipalities of Departmental Regional National European/
St Martin and St Barth (Guadeloupe) (Martinique) | (Continental Transborder
France)

= ARS : Agence Regionale de Santé (Regional Health Agency) | » ARS : Agence Régionale Santé (Regional Health Agency) = Croix Rowge (Red

» Croix Rouge (Red Cross) * SMUR : Structure mobile d'urgence et de réanimation Cross)

= Pile solidaire famille de la Préfecture de St Martin = Service médécine urgence (emergency medical unit)

Réctorat (Rectorate)

Tribunal [Court house)

» Centre Secours Pompiers (Fire brigade rescue centre) » Douanes [Customs) » COZ : Centre * CIC : Cellule

« Gendarmerie (military force will law enforcement duties: |  Gendarmerie (military force will law enforcement opérationnel interministérielle

rural police) duties: rural police) de 20ne de crise

» Police aux Frontiéres (Border police] * COGIC : Centre

« SDIS - Service départemental d'incendie et de secours opérationnel
de gestion
interministérielle
des crises

 EDF : Electricité de Fronce * EDF : Electricité de France

* Douphin Télbeom * Orange

« Port authorities + DEAL : * SGDSN -

« Direction Mer (Ocean unit) Direction de I'ervironnement de Faménagement Secrétariat

« Police Urbanisme collectivité [urban planning inspectorate] | € 8 logement %::Ld:l I;e .

» DEAL : Direction de I'environnement de Faménagement *DIR: : -

et du logement Direction interdépartemental des routes Séeurité nationale
 Préfecture » Préfecture
 Pdle Santé, Famille de la prefecture (health and family hub) | » Communication branch (Préfecture)
* SIDPC : Service interministériel de défense et de
protection civile

» Archives * BAGM : Bureau de Recherche Géologique et Minikre * Dutch embassy

 Gestion Risques collectivité [risk management unit) in Paris

« Déschiterie (landfil)

* BRGM : Bureau de Recherche Géologique et Miniére

Table 2. Actors interviewed.

Our research was carried out over a period of 52 months, including a 5-week mission to
Guadeloupe, Saint Martin and St Barth (between 11 March — 15 April 2019) which allowed for
intensive onsite/field data collection. The mission was comprised of 3 scientists, 2 junior and 1 senior,
from several fields (geography, urban planning, crisis management). Unfortunately, a second
mission in April 2020 was cancelled due to the COVID-19 global pandemic outbreak. As a result, 46
interviews were carried out by the APRIL team with actors directly involved in the IRMA
management effort at various administrative levels.

Our research allowed for an exhaustive and complete identification as well as formal
representation/reconstruction of both the hurricane-related stages that unfolded and the associated
decision-making. For the alert and response stages of the crisis management, we were able to identify:
key moments in the spatial and temporal hurricane-evolution scales, stakeholder networks, type of
information circulated and channels used, the actual civil security response strategies and operational
actions, possible response strategies and their perceived outcomes, structural and technical
adaptations, best practices, uncertainties and difficulties encountered as well as individual-level
perceptions of the situation at hand.

3. Results

The bulk of information collected was transcribed textually and graphically using, firstly,
semantic cartography or mapping. The collected data was formalized in the form of a semantic graph
which structured the information into several categories and allowed for a visualization of
interconnectivities.

Using individual semantic maps as a starting point, we were able to map or construct collective
semantic graphs, to represent various moments in the Irma crisis management effort.

The activity of each actor within an organization allows for the identifaication of behaviors that
(1) reveal the state of knowledge and, when analyzed, (2) build additional knowledge and skills [20].

From these semantic graphs” database, the APRIL team created a tool, available both in hard
copy or electronic format, which is particularly useful during power shortages or complete blackouts,
called ‘Reflexivité et analyse des décisions d’anticipation sous incertitude’, RADAR.

RADAR went one step further in that it built on the semantic maps to identify areas of
uncertainty and the essential elements that govern the level of anticipation. RADAR identified four
main parameters which influence the level of anticipation:
> Fundamental elements: 1) human factors (intuition, professional experience, level of stress etc.)

2) referential factors (plans, protocols etc.) 3) information available.
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>  Elements linked to the object and the context: anticipation can be linked to a message (press
releases), resources (technical or logistics).

»  Types of decisions: anticipation on the tactical, operational or strategic levels.

»  Temporal projections: short, medium or long-term time scales.

®APRIL

DECONSTRUCTION OF DECISIONS

Analysis of the
decision

(’2;)« We asked the military and to join
us so that they could be informed of
the situation » (Individual interview)

Ouser. convext®

Figure 3. Deconstruction of decisions: a compass for anticipation.

RADAR would make it possible to identify and visualize areas where anticipation took place,
predominantly or not, and which elements or factors were mostly present in the spatial scale
(applicable to all levels of the ORSEC system) and temporal level of anticipation (short- (24-48 hours),
medium- and long-term). Consequently, RADAR also makes it possible to optimize crisis
management strategy coordination.

RADAR is a generic innovative tool developed by the APRIL consortium and enables the
capitalization of knowledge of a crisis and compares and transfers it to another crisis situation, in
order to optimally anticipate under uncertainty. This tool can be used in three different contexts,
depending on the objective:

> RETEX[21]: as a basis for a return on experience analysis, in a post-crisis setting. It permits the
visualization of, for example, different types and networks of information.

>  Debriefing: immediately after a real crisis or simulated crisis exercise. It would make it possible
to grasp "how’ and “why’ decisions were implemented. This would allow for training on how to
better anticipate.

»  Crisis management: during a crisis, it would act as a compass allowing to gauge whether
decision-makers are taking into account all areas in which anticipation is expected.

The table hereunder traces some of the significant impacts that this hurricane had on these
islands.
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T P S " N

Date of passage of IRMA Early moming of the 5-6 Sep. 2017 Early morning of the 5-6 Sep. 2017
Saffir -Simpson category Category 5: Category 5:
Sustained winds of 285 km/h on land, 380 km/h on water Sustained winds of 285 km/hr an land, 380 km/h on water
Vigilance phase of natural risk [corresponding 2 Sep. 2017 25ep. 217
to the yellow alert issued by MétéoFrance) Still some uncertainty from the authorities as to whether the Still some uncertainty form the authorties as to whether the
hurricane will impact the island hurricane will impact the island
Météo France issues an orange waming 4 Sep. 2017 45ep. 217
Loeal erisis centre (COD) activated 5 Sep. 2017 5 Sep. 2017
State of the local erisis managenamt COD [centre opérationnel départemental of St Martin) destroyed | COD {centre opérationnel dépa of 5t Barth)] wi
operational centres by Irma and subsequently relocated twice. hurricane Irma.

COD on 5t Martin deactivated one month after irma hit (around | COD of 5t Barth deactivated on 13/14 September 2017
29 September 2017)

Invalvement of the local population No es.

the aftermath of Irma The day after Irma hit the island, the islanders were already
cleaning the debris on the island.

Casualties 11 deaths Mo deaths

Damage Catastrophic damage: Catastrophic damage:

95% of buildings in total 19,7 % of buildings were destroyed or heavily damaged. « 2,5% of buildings were destroyed or heavily damaged

(5t Martin + St Barth) Prefecture, enmmunal media library, 4 out of 21 schools were |  Cost of damage: 823 million €

destrayed.
» Cost of damage: 1,17 billion €
= Black out for at least 3 days
* No communication for 3 days (until the 7/8 Septernber)

= Total blackout but communication restored rapidly {1 day).

Feelings of the population Trauma, feeling of abandonement. Trauma but ready to clean the island

One yr later 5t Martin still recovering from Irma. Damage still visible. St Barth well an the road to recovery. Damage not very visible_

Table 3. Significant impacts of Irma and its management.

Reconstruction progressed, but at different paces on the two islands. A year after Irma struck,
more than 60% of badly damaged or destroyed buildings had been rebuilt by early July 2018 in Saint-
Barthélémy. In Saint-Martin, where the destruction was significantly worse, the rate of reconstruction
by the same period was inferior, with only 35% of buildings recovered. Two years later, the situation
was still dire, with many buildings still to be rebuilt [22]. Recovery from hurricane Irma has taken
years in St Martin. Communities must be able to  recover faster.

With hindsight, we may ask ourselves, why such a gap? It is possible to address this question
based on the input provided by the actors interviewed within the context of this research project.

Our interviews identified broad and clear consensus regarding two main perceived challenges:

Difficulty obtaining information and communicating.  The crisis was intensified by a
loss of communication with the local levels (community of Saint-Martin and Saint-Barthélémy)
during the first 3 days following the passage of Irma.

Lack of resources and shared coordination between ORSEC public actors to meet real,
local needs and management of logistic flows. It was generally agreed that there was a need for better
collaboration with local actors, such as local associations [23], and even with the local fire-brigade,
SDIS [24], of Saint Martin. Crisis management is facilitated when there is 1) is familiarity with the
territory, 2) awareness of local needs 3) fluidity of dialogue with the local population (in Creole, for
example), and 4) an on-site presence. In fact, certain decisions could have been improved, better
anticipated, more efficient and adapted to local needs had these four points been better understood.
St Martin and St Barth both experienced the two main challenges mentioned hereinabove but St Barth
crisis management addressed these issues faster and, consequently, its recovery was swifter than that
of St Martin’s. In fact, the Centre Opérationnel Départmental (COD) of St Barth was deactivated on 14
September 2017, whilst the COD of St Martin was deactivated on 29 September 2017, two weeks later.

Various factors explain the different speed and effectiveness of the interventions in St Martin
and St Barth. These were specifically highlighted by the actors interviewed.

4. Discussion

Several factors were identified as having a large impact on the crisis management strategies
deployed.

4.1.1. Difficult or insufficient communication
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First and foremost, according to most of actors interviewed, the main reason for the delay in
interventions was the difficulty or lack of communication. This was the main challenge encountered
by both islands. Communication was hindered namely by:

»  Technical issues: damage to the power grid, power outages and the time it took to repair the
damage forced telecommunication providers to make use of fuel-based generators for many
months.

»  Damage to the radio antennas and aerial cables meant that the use of radio and of satellite
telephones was unreliable due to the dense cloud cover from the hurricane, significantly
impeding regular communication via satellite.

> Internet connection and external/off-island communications were interrupted due to major
damage to submarine cables.

> Roads were damaged and rendered unpassable by debris.

»  The geographical distance from the French continental territory worsened an already difficult
situation. Already exposed to a degree of isolation due to their geographical remoteness from
the mainland France/the metropole [25] and to the time difference [26], these two islands were
completely cut off in terms of communication from France, other French territories in the
French Antilles (Guadeloupe and Martinique) and from each other. Intra-island
communication was also severely affected.

»  The intensity and gravity of the hurricane was such that those who had crisis management
roles elected to return home and check on their families first. They felt they had to make sure
that their immediate family was safe first, to be able mentally to perform their duties. An
interesting proposal was made by some of the interviewees, namely that the immediate
families of crisis managers should be located in one single place, in close proximity to the crisis
center. This measure would facilitate response and save precious time, a critical factor in crisis
response.

>  Weakened coordination between all ORSEC decision-making levels: COD — St-Martin and St
Barth; COD - Guadeloupe; COZ — Martinique; COGIC and CIC-Paris. St Martin’s situation was
somewhat more complex because the prefecture in St Martin was destroyed, and the local
central decision-making hub rendered inoperable. The failure of telecommunication
infrastructure made it very difficult for its authorities to communicate amongst themselves for
a period of about 15 days. Difficulty in communication was also accentuated by different time
zones. Indeed, situational briefs took place in the early hours of the morning (3am and 6am
Antilles time), causing a delay in response (sending human resources, materials, etc.).

The difficulty in obtaining information and in relaying it in a timely fashion prevented the
authorities of St Martin and St Barth from communicating essential information to its citizens quickly,
substantially increasing the risk to public safety. It also contributed to rampant proliferation of
rumors and hearsay.

In fact, the lack of communication during the first 3-4 days after Irma hit coincided with violence
and an outbreak of intense pillaging and rumors [27]. Indeed, in the immediate aftermath of
hurricane Irma, St Martin was hit particularly hard by heavy looting. In light of these events, a 24-
hour curfew was established and remained operational from 5 September 2017 to 6 October 2017, on
St Martin (7 pm — 7 am), in order to curb disorder and prevent pillaging. Despite this measure, the
island’s population felt isolated, anxious, and insecure [28].

The local population’s trust in of the public authorities” ability to manage the situation took a
heavy blow. So much so that people left the island of St Martin to take refuge in mainland France or
Guadeloupe [29], and the media focused on various testimonials from the local population on how
they felt they had been abandoned [30].

In spite of all this, an effort was made to prepare and transmit a variety of written, verbal and
visual statements containing information about the post-hurricane risks and the overall situation.
Press releases, press conferences and a dedicated radio channel were used to communicate important
information and updates, and, on 6 September 2017, a total of 200 gendarmes were also mobilized to
keep local communities on the islands of St Martin and St Barth informed [31].
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St Barth seemed to relay information to its population in a more effective manner thanks to a
dedicated communication unit which operated throughout the crisis management period, whereas
the ability to maintain communication throughout the entirety of the Irma crisis was suboptimal in
St Martin.

Regular communication is fundamental to maintain trust in the stewardship of public officials
and in their ability to adequately manage a catastrophic crisis.

Furthermore, there is a constant need to reinforce external collaboration, that is between local,
traditional media platforms or reporters (radio and print) and public officials. Reporting and news
coverage could have facilitated an effective flow of communication to the local population. Reporters
should be considered “friends and not foes” in such situations and can be invaluable channels to
disseminate safety associated messages and essential information.

A strategy on how to effectively engage with the media, communicating during a crisis, must be
prepared beforehand. What, how and when to communicate can be a very divisive topic and
particularly so within a context of heavy uncertainty as management teams struggle under scrutiny.
Moreover, there is an omnipresent threat of misinformation and disinformation.

Social media platforms and citizen journalism also mean that there is the risk of authorities
learning about a certain issue or incident impacting their operations first on social media, instead of
being duly informed through a clear and effective organizational network.

Also of note, is the risk that any ‘silence’ on the part of authorities, or “information gaps” may
be filled by others. Notably, this occurred in the first few days of the Irma crisis.

Lastly, the risks of disinformation and manipulation of information are amplified in times of
crisis. The need to prevent or contain this problem becomes more pressing with the passage of time.

Risk and crisis communication, therefore, require deliberate and prior, meticulous preparation.
Regularly updated lists of press contacts, accurate fact sheets and background materials should be
prepared beforehand. The tools, information and protocol agreed upon (who, when, and what needs
to be communicated and through which channel) must be in place to be able to respond at a moment’s
notice.

4.1.2. Risk culture

A second important factor was underlying risk culture. The weight and intensity of the workload
of those involved in crisis management was tremendous. Irma struck the north of the Antilles arc on
5 and 6 September 2017, José passed extremely close on 9 September and Maria crossed the center of
the Lesser Antilles on 18 and 19 September 2017. As a result, crisis management actors were
physically exhausted. Despite the rapid succession of 3 major hurricanes, the actors carried out their
missions to the best of their ability.

There was consensus among those interviewed as to the importance of memory, which helped
them cope with the situation at hand. Their extensive memory of living and managing past hurricanes
[32] and their participation in a recent exercise, Richter EU Caraibes 2017, was beneficial. In fact,
RICHTER [33] had allowed them to bolster their risk culture and better prepare for a natural
catastrophe. They were able to rapidly identify which organizations to work with and were clear on
each other’s roles and missions. Furthermore, working together had enabled them to update their
contact lists and telephone directories and rapidly set up their crisis cells. In fact, it allowed each
individual to improve, make necessary adjustments, develop skills and acquire the reflexes necessary
to act quickly.

What is also of note, is that several new members of the prefecture of Guadeloupe, newly arrived
in August 2017, sought at the start of their functions to familiarize themselves with the hurricane and
territorial singularities and to strengthen team ties. This begs the question of whether members of
emergency teams, including public officials who are dispatched to vulnerable overseas territories,
should have some level of previous experience in the management of extreme phenomena and of
distant territories.

4.1.3. Size of the islands
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Thirdly, some point to the fact that the size of the islands might explain the differences in the
speed and effectiveness of the response in the two municipalities.

Indeed, the French side of Saint Martin measures 53 km2 and according to the 2019 census, is
populated by 32,489 inhabitants. St Barth, however, is smaller, with 21km2 and a total population
of just less than 10 000 inhabitants, making it easier to reach the inhabitants.

4.1.4. Demographics

A fourth factor to take into consideration is demographics. Although these two islands are
relatively close to each other, approximately 35- km distance apart, their socioeconomic status could
not be more different.

They both rely on tourism as the primary source of income [34]; however, their population
makeup is different.

St Barth’s population combines (1) the descendants of the French settlers who populated the
island from the 17t century onwards (2), immigrants who come for the most part from Metropolitan
France and other European countries, and (3) a wealthy, international, jet-setting class [35]. St
Martin’s does not include the latter and, in terms of immigration, has seen a large influx of
immigrants/foreigners mostly from neighboring Caribbean countries [36]. In fact, St Martin is a
melting pot of more than 100 different nationalities [37]. This has allowed for the English language
to become one of the dominant languages on the islands. While it is difficult to quantify the exact
proportion of immigrants to that of French citizens, the percentage of immigrants on the island is
high, with an estimated 15,582 immigrants in 1990 (55% of the population of Saint-Martin),
representing 60% of the active population.

St Martin has, since the 1960s, become an increasingly attractive territory in the Caribbean as it
is considered a pathway into Europe, generating economic activity due in part to tax exemptions of
the local economy and large investments in the tourism sector which benefits greatly from the island’s
proximity to the Americas [38]. The economic growth of the island has resulted in a rise in intra—
Caribbean immigration to St Martin of poorer people in search of economic stability. Many of these
are not massively insured and their living conditions are precarious. In fact, poverty is both a driver
and a consequence of disaster and it exacerbates inequalities [39].

The foreign population of St Barth, on the other hand, represents 13 % of the entire population,
notably less than that of St Martin, and essentially originates from the European continent. Also, 21
% of the population is under 20, compared with 36 % in Saint-Martin, and 12.8 % of the population
is over 60 years of age in St Barth (INSEE 2009) [40].

St Barth’s population is wealthier, and looting did not take place on the island. The community
came together immediately and worked quickly to clear the island of debris and rebuild. In fact, St
Barth bounced back better and got back on its feet rapidly. Moreover, St Barth’s population proved
to be more socioeconomically resilient than that of St Martin’s. In fact, poorer communities normally
have less ability to cope with and recover from disaster impacts. The social, economic, linguistic, and
cultural heterogeneity of the population should be taken into account by the national authorities in
crisis management policies and strategies.

4.1.5. Post- traumatic psychological support

Lastly, public authorities should consider factors connected with physical vulnerability but also
psychological, social and economic ones, which increase the susceptibility of an individual or a
community to the impacts of these types of risks.

All those interviewed spoke of the severity of the hurricane and of the need to consider
psychological trauma as a long-lasting consequence of crisis.

This trauma [47] can be experienced by the population but of course also by first responders
(firefighters, medical responders, police, civil protection). An interviewee on the island of St Martin
stated that if Maria had impacted them directly like Irma, it would have been the end of them.
Luckily, Maria passed just south of St Martin. Both the physical strain and emotional/mental toll on
the first responders and on the inhabitants were enormous. Teams worked 24/7, day and night
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during the first week, after hurricane Irma impacted the islands. The islanders also found themselves
in an extremely vulnerable state with damaged homes, no running or drinking water or electricity
etc.

Communication flow is therefore essential as it enables the population and first responders to
deal with anxiety whilst processing the situation. Of course, how an event affects an individual
depends on many factors, including their characteristics, the type and characteristics of the event(s),
developmental processes, the level of the trauma, and sociocultural factors, but also on the individual
level of preparedness — knowledge about specific physical events and practical steps to take — can
make a big difference in how the individual feels, copes and reacts.

Given the severity of the hurricane, most survivors will exhibit immediate reactions. Trauma
survivors will typically resolve these reactions without severe long-term consequences. A small
percentage will, however, display trauma-related stress disorders (emotional [48] and physical
disorders), which may also be triggered in a future event. This was experienced first-hand by those
directly impacted by Irma, and the announcement of the imminent arrival of yet another powerful
hurricane, such as Maria 10 days later, was met with much apprehension.

Children and adolescents may worry about future tropical storms. They may become overly
dependent, have trouble sleeping, develop eating disorders and manifest physical symptoms
(headaches, ulcers etc.)

Older adults may also require social support to reduce the effects of stress. These may stem from
the fact that they are limited physically, reliant on medication, have had to be relocated, may have
limited financial means and/or limited knowledge of the French language (non-fluent French
speaking population).

Another category of persons at risk and which is often neglected are the first responders or front-
line recovery workers. During the Irma hurricane, these individuals’ intense experiences and often
prolonged separation from their families, contributed to significant mental and physical fatigue and
stress.

Post-disaster psychosocial support has received increasing attention in disaster preparedness in
the last two decades [49]. In fact, a cross-national analysis of European countries found a strong
association at the regional level between level of vulnerability and the inter-agency capacity to
provide coordinated professional psychosocial support in response to disasters and major incidents
[50]. Many important gaps remain in our knowledge about effectiveness of psychological approaches
in preventing mental health problems post-environmental crisis. Also, few studies have been carried
out on children and on the investment case, or, in other words, whether the cost of implementing
early interventions for large numbers of people affected, are offset by the benefits in terms of
improved mental health and psychosocial wellbeing [51].

These are some of the factors or specificities that local actors stressed and which they believe
played a large part in the different management styles, or Irma experience, of the islands of St Martin
and St Barth and the subsequent reconstruction timeline. These factors must be addressed to foster
resilient individuals and build the foundations of strong sustainable communities.
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5. Conclusion

Our research points to several factors at multiple levels that can strengthen crisis management
and rapid post-disaster reconstruction.

Taking these into consideration and building on these will allow for adequate anticipatory action
despite factors of vulnerability and uncertainty linked to the specificities of physical natural
phenomena such as hurricanes (intensity, duration, path [41] etc.) and a specific territory (insularity,
distance, socio-cultural characteristics, impacts etc.).

In the light of the current debate on climate change, there is also growing concern that the human
impact of these disasters will increase.

Climate change contributes to the increase of the ocean’s surface temperature which in turn may
increase the risk of extreme weather conditions. Indeed, hotter oceans provide more energy for
storms. While it remains to be seen whether the number of hurricanes will rise, scientists are certain
that the intensity and severity of hurricanes will continue to increase. These trends will add to the
growing costs and threats of hurricanes.

The average temperature of the world’s ocean surface has now hit an all-time high. According
to the National Oceanic and Atmospheric Administration (NOAA), the global ocean heat content [42]
hit 21.1C in 2022, surpassing the previous record of 21C set in 2016 [43].

In fact, recent research indicates that over the past 40 years, the prevalence of high-intensity
cyclones has increased by around 15%. Scientists are certain that one of the consequences of climate
change is an increase in the number and intensity of major hurricanes (category greater than 3) in the
Pacific and Atlantic basins. There is talk of the emergence of super hurricanes all over the planet in
the coming years (GIEC 2021) [44].

Additionally, various studies warn that back-to-back hurricanes striking the same location
within weeks could become common by 2100 [45].

Low-lying coasts and small islands, such as in the French Antilles, are particularly vulnerable
and will see increased vulnerability to hurricanes and ensuing a rise in induced coastal floods [46].

The implications are obvious: the optimization of hurricane preparation and rapid response and
recovery are critical.

It is imperative to anticipate, inform and prepare for natural disasters. Safeguarding people’s
lives and livelihoods and limiting material damage largely depend on anticipatory capabilities and
upstream preparation to ensure optimal responsiveness.

A robust disaster risk reduction strategy must anticipate and address risk drivers. Reducing
exposure and vulnerability to a hazard, and developing efficient crisis preparedness, will contribute
to rapid disaster recovery.
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