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Abstract: 

 

Storm Xynthia (2010) brought to the fore marine submersion as a great concern 

to French authorities and communities. This storm illustrates how a single major event 

can have long lasting effects on climate risk management. To discern this effect, we 

conduct two studies analysing the emergence and evolution of concerns related to marine 

submersion in French national and regional newspapers prior to and after the storm 

(2005-2018). In Study 1, we examine trends in issue coverage and how ‘marine 

submersion’ was appropriated by French media discourse over the selected period, 

identifying and segmenting specific topical sequences. In Study 2, a computer-assisted 

content analysis of 260 articles highlights a dichotomy of themes before and after Storm 

Xynthia. Articles published prior to Xynthia (2005-2009) warned of marine submersion 

among the expected impacts of climate change. Those published just after Xynthia (2010-

2013) present highly structured and technical descriptions of national risk management 

policies. In recent years (2014-2018), articles focus on local stakeholders’ challenge to 

national risk management policies, described as too far removed from local dynamics. 

Our studies reveal the emergence and amplification, via public debate in French 

newspaper media, of ‘marine submersion’ as a hazard, and the objectification of the risk 

through Storm Xynthia. 

 

Keywords: coastal flooding; emerging risk; media representations; legal innovation; 

climate change 
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Introduction 

On the night of 27-28 February 2010, Storm Xynthia flooded 55 cities and 50,000 

hectares of land on the French Atlantic coast. Forty-seven persons lost their lives, 41 of 

them by drowning. Existing databases indicate that no marine submersion event recorded 

in France has ever resulted in more casualties (Garnier & Surville, 2010). That day, 

Xynthia brought an unprecedented threat from the sea to French society, placing marine 

submersion at the centre of concerns of policy makers (Chadenas et al., 2014; Prieur & 

Leost, 2015), researchers (Breilh et al., 2013; Chaumillon et al., 2017; Creach et al., 2015; 

Kolen et al., 2010; Vinet et al., 2012), legal experts (Mulot, 2015) as well as of 

(potentially) affected communities (Michel-Guillou et al., 2015). 

Storm Xynthia brought the limits of coastal risk management models into view 

for French society: such an event had not yet been thought possible for that region. But 

once that dramatic event was experienced for the first time, society as a whole went 

through a collective symbolic effort to understand the event (Michel-Guillou et al., 2015), 

to adapt to the tragedy and to seek to avoid similar events that could hit France’s western 

seaboard in the future (Vinet et al., 2012). This collective meaning making involves 

institutional changes which are both a result of and a trigger for renewed collective 

debates (Castro & Mouro, 2016). 

A parallel can be drawn here with the 2003 heatwave that impacted France 

(Poumadère et al., 2005): the fact that such an event was not imaginable until that point 

in time rendered this particular hazard invisible to public administrations. After 2003 

however, through a process of societal meaning making and institutional adaptation, risk 

management strategies significantly reduced the human vulnerability to more recent, and 

stronger, heatwaves (Fouillet et al., 2008). 
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In this sense, we consider Storm Xynthia a traumatic event that triggered 

collective coping strategies (Navarro et al., 2020) based on shared representations (Krien 

& Michel-Guillou, 2014) and institutional change (Castro, 2012). Yet, to our knowledge, 

little research has explored whether and how collective meaning making about coastal 

flood events has accompanied institutional adaptation (see, however, Krien & Michel-

Guillou, 2014). 

Considering the longitudinal aspect of the problem we turn to the written press as 

a means to explore collective meaning making under a temporal and comparative 

perspective (e.g., Caillaud et al., 2011). “As a forum for the discourses of others and a 

speaker in their own right, the media have a key part in the production and transformation 

of meanings” (Carvalho, 2007, p. 224). 

In this article we present two press analytic studies with the goal of illustrating 

how the public understanding of marine submersion risk has evolved through the 

collective experience of Storm Xynthia: from an invisible hazard (Vinet et al., 2012) to a 

pillar of coastal risk management strategies (Chadenas et al., 2014). This analysis will 

describe the emergence and evolution of this ‘new’ risk in French media (Study 1) and 

the type of discourse associated with each period and at different administrative levels – 

local vs. national (Study 2) (cf. Castro et al., 2011). We begin by outlining the theoretical 

framework used to analyse the emergence of “marine submersion” as a new risk: the 

Social Amplification of Risk Framework (SARF) (Kasperson et al., 1988). Then, we will 

present the two models used to support our longitudinal newspaper media analysis: the 

media issue-attention cycle (Downs, 1972) and the temporal approach to normative social 

change in legal matters (Castro, 2012). 

 

Social amplification of ‘natural’ risks 
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Despite the well-documented winter storms that hit the French coasts each year 

(Poumadère et al., 2015), coastal floods were formerly relatively disregarded by public 

administrations. One example of this relative invisibility of coastal risks before Storm 

Xynthia in 2010 is the absence of marine submersion as a risk category capable of 

triggering state response (Calvet & Manable, 2015). In this sense Storm Xynthia has 

profoundly changed the way institutions deal with these once normalized seasonal events 

(Bertoldo, 2021). This particular understanding of how a single storm may, though ripple 

effects, engender important and irreversible changes in how a society understands risk is 

supported by the Social Amplification of Risk Framework - SARF (Kasperson et al., 

1988). 

The SARF was initially proposed as an integrative approach in risk research to 

illustrate how social, economic and psychological factors dynamically overlap to increase 

the public perception of and response to a hazard (Kasperson et al., 1988; Pidgeon et al., 

2003). The SARF uses the signal amplification concept of communication theory to 

describe how risk information travels and is transformed through its relay between 

stations (e.g., scientists, institutions, media, activists) (Kasperson et al., 1988, p.180). The 

framework thus highlights how communication stations intensify or attenuate ‘risk 

signals’ over their successive transmission until they reach the final receivers (DeFleur, 

1966; Kasperson et al., 1988). 

Still, Kasperson et al. (1988) among other critics (Bakir, 2005; Burgess, 2012) 

recall that the amplification metaphor, borrowed from the theory of communication, is 

far more simplistic than the risk phenomena as they take place in modern societies 

because “messages have a meaning for the receiver only within a sociocultural context” 

(Kasperson et al., 1988, p. 180, added italics).  
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Therefore, by understanding the communication context as depicted in (and 

influenced by) the press and social media, we would be more capable of explaining why 

some “amplification stations” increase (social risk amplification) while others reduce 

(social risk attenuation) the signal of the information associated with specific risks 

(Breakwell, 2014). These ‘stations’ interpret information according to already available 

symbols and images, which leads to particular understandings and consecutive responses 

by other participants in the social system (Kasperson et al., 2003). The addition or 

subtraction of cultural symbols by any of these amplification stations can therefore alter 

the public attention that will be given to a particular risk episode (Kasperson et al., 1988). 

Understanding this cultural background is therefore of utmost importance when analysing 

the potential for amplification or attenuation of an event.  

The SARF in this way lends texture to the understanding of a coastal risk event 

as not simply involving a “natural” hazard, but rather as an interaction of natural forces 

and the human (built) environment, human influence (anthropogenic climate change), 

and finally societal processes of meaning making and response. 

 

Temporal approaches and the emergence of marine submersion as a societal issue 

An analysis of how Storm Xynthia emerged in the media as an issue capable of 

changing how French society deals with coastal risks calls for understanding social 

change as a longitudinal process. We therefore employ two distinct but complementary 

temporal approaches. The notion of a media issue-attention cycle (Downs, 1972) is 

familiar today. Less widely known is the model of legal innovation for normative social 

change (Castro, 2012). Analysis of how Storm Xynthia changed our institutional response 

and amplified (Kasperson et al., 1988) this risk also needs to consider how the societal 
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debate unfolds in a dynamic relationship with institutional and legal changes (Castro, 

2012). 

 The media issue-attention cycle approach was elaborated by Downs (1972) in 

order to describe the variations, over time, in the media treatment of societal problems 

such as environmental risks. Consistently with the SARF, Downs (1972) assumes that 

there are no intrinsic qualities of an issue that will generate particular media attention; 

this is rather the fruit of the way mass media interact with the public: mainly through the 

construction of crisis cycles. According to Downs (1972), a cycle has five stages. A pre-

problem stage is characterized by a low level of mainstream attention, even though 

experts or informed citizens have already started to voice concerns. An alarmed discovery 

stage is characterised by a sudden increase in attention level, as witnessed for example 

by a sharp rise in the number of published articles. This stage typically suggests a 

particular event has suddenly alarmed the public and raised awareness of a new issue. 

Then a maintenance stage is characterised by the upkeep of public concern over the issue 

and by political action: policies are proposed and implemented. A decline stage follows, 

characterised by a decline in public interest; and, finally, the post-problem stage reflects 

the stabilisation of public attention and an occasional return of the issue to the forefront 

– now presenting the issue through elusive (Neca & Castro, 2012) comparisons with 

newer issues. 

However, analysing how media attention cycles around Xynthia are accompanied 

by - or the result of - institutional changes requires the consideration of how legal 

innovation accompanies emerging societal issues. The institutional transformations that 

either follow or drive societal debates have been theorized as part of the ‘legal innovation 

for normative social change’ (Castro, 2012; Jensen & Wagoner, 2009). According to 
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Castro (2012), social changes triggered by laws and regulations entail complex temporal 

phenomena that can be analysed through four main phases.  

The first one is the emergence phase which corresponds to the rise of concern in 

society, often through minority movements’ activism. Here the spread of discourse can 

be characterized as ‘bottom up’ (Castro, 2012). Then, if and when these initially marginal 

ideas achieve a “certain level of social consensus and legitimacy” (Castro, 2012, p. 108), 

they may succeed in influencing mainstream politics, starting a second phase: the 

institutionalisation phase. Here, the “new consensus is translated into a set of legal, 

policy, and institutional innovations” (Castro, 2012, p. 108). This ‘top-down’ process of 

translating initially emergent concerns into institutional innovations often meets locally 

with resistance and protest, in an effort to locally adapt new regulations and negotiate 

how these changes might be applied (Castro & Mouro, 2011). Following their 

institutionalisation, these legal changes normally have yet to go through a generalisation 

phase. Here the top-down changes proposed during the previous phase have not yet 

gained support across society and a mismatch can still be observed between prescriptive 

norms represented by laws and regulations, and their corresponding descriptive norms 

(Castro, 2012) that are translated by actual practices. Typically, this phase is characterised 

by a discontinuity between discourse and practice. This relative mismatch creates 

resistance but also creates the possibility to negotiate how formal prescriptive norms are 

to be locally implemented. Concrete negotiations and concessions slow down the social 

change purposes intended by/through the laws (Castro & Batel, 2008). Eventually 

discontinuities between what is prescribed and what is done in context might become 

perfectly congruent. This utopic state of congruency could be achieved during a fourth 

phase, the stabilization phase, when discourse and action are coordinated (Castro, 2012) 

and one might say, integrated into a new background culture. Still, this phase may be long 
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to achieve because our democracies live under constant changes and structural 

adaptations. 

 

Synthesis and studies overview 

Storm Xynthia (2010) confronted French society with the limits of how it 

imagined and prepared for coastal risks. Considering that this storm was paramount to 

how French society conceives and responds to coastal risks today, this paper proposes to 

analyse how the content associated with ‘marine submersion’ evolved across the different 

phases of social and institutional changes (Castro, 2012), ultimately contributing to a 

more efficient climate change adaptation.  

Press analysis is a powerful tool to illustrate the evolution of societal debate 

(Jaspal & Nerlich, 2012) or to compare how an issue is depicted in the national or local 

press (Castro et al., 2012). We will analyse the media behaviour in regard to ‘marine 

submersion’ on the basis of (1) the temporality of publication with reference to the date 

of Storm Xynthia; and (2) the discursive contents of the published articles. Both analyses 

will draw on and verify the actual demonstration of the Downs (1972) issue-attention 

cycles, and the different theoretical phases of “legal innovation for normative social 

change” (Castro, 2012; Castro & Batel, 2008; Jensen & Wagoner, 2009) in climate 

change adaptation.  

Study 1 analyses the different stages (Downs, 1972) and phases (Castro, 2012) 

describing the emergence and evolution of marine submersion in the French media. Here 

we examine issue coverage trends over the last 13 years (2005–2018) in eight national 

and regional newspapers. This study will explore how ‘marine submersion’, this new 

category of emerging glocal risks, was appropriated by the French media discourse – 
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number of articles and their distributions all along the recent years period, identification 

and segmentation of specific periods.  

Using the specific reporting periods identified in Study 1, Study 2 aims to identify 

the specificity of the narratives and discursive strategies characterising each period, and 

which actors’ points of view are depicted in the press articles. 

 

Study 1  

This first study aims at describing how the number of articles published in France 

about marine submersion evolved in relation to Storm Xynthia (2010): before and during 

the storm and since then. This first description is inspired by how Downs (1972) describes 

the media attention stages about how an issue is reported; and also by Castro’s (2012) 

four phases model of normative social change. These two temporal frameworks will here 

be used to support interpretation of the reporting stages of the ‘marine submersion’ issue 

in relation to Storm Xynthia in French newspapers. 

 

Methodology  

We selected eight French daily newspapers available on the Factiva database. This 

choice intended to favour the diversity of newspapers regarding (1) their geographical 

zone: regional (La Provence, Le Courrier de l’Ouest, Ouest France, Var Matin) vs. 

national (La Croix, Les Echos, Le Figaro, L’Humanité); and among the regional 

newspapers, Atlantic (Le Courrier de l’Ouest, Ouest France) vs. Mediterranean coast 

publications (La Provence, Var Matin); and (2) their a priori ideological orientation: left-

wing (L’Humanité) to right-wing (Le Figaro). 
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In this database we selected all the articles published between 2005 and 2018 with 

the following keywords1: “marine submersion*”; “submersion*” AND “sea”; “coastal*” 

AND “submersion”; “submersion*” AND “risk”2.  

 

Results 

 

[Insert Figure 1 about here] 

 

 

A total of 3,389 articles was yielded by this keyword database search. Figure 1 

highlights how publication frequencies evolved over time. The fewest articles were 

published in 2006 and the most in 2015 (7 and 599 respectively). Figure 1 shows three 

phases of press coverage. 

Before 2010, press attention to marine submersion in France was almost non-

existent. For this reason, we describe this period as the “emergence phase” (Castro, 2012) 

or “pre-problem stage” (Downs, 1972), because it corresponds to the moment when the 

early concerns, still scarce, started to rise about this environmental risk and that it 

happened before events of the intensity of Xynthia were considered a possibility (Vinet, 

2012). During this first pre-Xynthia phase, meteorological phenomena similar to ‘marine 

submersions’ were predicted by experts. Few coastal flood phenomena happened in this 

period and the last “reference storm” dates back to Storm Martin, in 1999. The lack of 

risk considerations resulted in the growing urbanization of flood-prone areas, producing 

in itself increased risk (Vinet, 2012). 

 
1 In French: “submersion marine”; “submersion” ET “mer”; “submersion” ET “marine”; “submersion” ET 

“risque”.  
2In France, “marine submersion” describes the same phenomenon as “coastal floods”. This press analysis 

solely covers the articles using the institutionally chosen term “marine submersion” and cannot account for 

all the articles speaking broadly of coastal flooding phenomena. 
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In 2010, a rise in the number of articles mentioning ‘marine submersion’ is seen 

in the months following Storm Xynthia. An early reporting peak is observed in 2011, 

which corresponds to the announcement of the first risk management plan proposed by 

the government. This first peak is followed by a stable frequency of articles covering the 

issue until 2014. Based on these elements we can describe the 2010-2013 period as the 

“alarmed discovery” stage (Downs, 1972) or the “institutionalisation phase” (Castro, 

2012), which corresponds to the particular attention paid to this hazard at the level of both 

risk perception and legal innovation. This alarmed discovery (Downs, 1972) of coastal 

risks is interpreted as the re-characterisation of seasonal storms – often ‘normalised’ 

phenomena known to coastal communities (Luís et al., 2015) – as dangerous natural 

hazards.  

A second peak of articles mentioning ‘marine submersion’ emerges well after 

Storm Xynthia, in the period between 2014 and 2018. This high number of articles seems 

relatively stable until 2018. Based on the stable frequency of articles about ‘marine 

submersion’ and the coincidence of this phase of reporting with the implementation of 

legal changes, the 2014-2018 period can be described as a “maintenance stage” (Downs, 

1972) or as a “generalization phase” (Castro, 2012). However, the fact that the high 

plateau is observed suggests that another ‘newsworthy’ event related to Xynthia might be 

fuelling the frequency of ‘marine submersion’ reporting during this period, instead of the 

predicted “maintenance” of the issue. Indeed, article contents focus during this period on 

the publication of a second risk management plan and also on the particularly well-

publicized trial of public and private authorities thought to be responsible for deaths in 

the aftermath of Storm Xynthia. 

In order to better understand the content associated with the pre-Xynthia phase, 

as well as this second reporting peak starting in 2014, a content analysis will be presented 
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in the following study. It will also explore whether reporting mirrors ‘institutional social 

change’ for climate change adaptation.  

 

Study 2 

In Study 2 we will analyse in greater detail the narratives, meanings and 

representations associated with each issue attention stage identified in Study 1 (see 

Uzelgun & Castro, 2015). More specifically, the second study will explore the content 

associated with each of the time periods identified in Study 1. Scale and geographic focus 

will also be assessed: national press vs. local press (Castro et al., 2011) and Mediterranean 

vs. Atlantic vs. Channel vs. France in general. 

We are interested here in analysing how potentially hazardous coastal events 

associated with ‘marine submersion’ are represented through various press articles 

subsamples – with content related to different geographical locations, different actors, 

different space issues and different time periods. These analyses will provide a closer 

description of how a new category of risk - marine submersion - becomes invested with 

meaning through different phases of institutional legitimacy (Castro, 2012). When 

newspaper articles report new risks and risk management policies - or on the contrary 

criticize them - they are endorsing them or their resistance, therefore contributing to an 

informal gain in legitimacy (Bertoldo & Castro, 2018) that is pivotal to their success 

(Castro & Mouro, 2011). For this reason, understanding the meanings attributed to these 

new risks in the media, at different reporting levels, will give us a clearer picture of how 

these risks are represented, and how the climate change adaptation policies are socially 

legitimised. 

 

Methodology 
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A stratified sampling strategy was performed on the article sample analysed in 

Study 1 (n = 3,389) in order to use a reduced sample of articles. A sampling criterion 

adapted to each period was adopted in function of the volume of articles published in 

each period3. 

Following the methodology of Uzelgun and Castro (2015), for articles published 

before 2010, one article out of two was selected; from 2010, given the significant increase 

in the number of articles, one out of six was selected. When the article selected by 

sampling made only an elusive reference to marine submersion (i.e., when marine 

submersion was not its central theme) the following pertinent article was chosen. This 

sampling method left us with 260 articles over 13 years, for use in the subsequent 

analysis. 

 

Data analysis 

The press environment has been considered to be a privileged space for the 

emergence of differences in communication styles, in types of engagement with the 

public and more broadly of ideological orientations (Jaspal & Nerlich, 2012; Moscovici, 

2008). The dialogical nature of social communications in general (Billig, 1988; 1991) 

and particularly of the press environment (e.g., Jaspal et al., 2012) suggests that content 

diversity, or debate, emerge in the media around social issues. In the goal of 

systematically associating this content diversity existing at any point in time with the 

above-mentioned periods of ‘marine submersion’ reporting, we opted for a computer-

 
3 “Although we have chosen to perform a computer-assisted analysis with the Iramuteq software (see below 

the "data analysis" section), considering the large number of press articles (n = 3,389) identified in Study 

1, sampling - a method to reduce - was necessary.  

Indeed, we did not limit the analysis to the raw results of the software, but coupled it with a thematic content 

analysis of the corpus as recommended by Kalampalikis (2005). Furthermore, this method requires 

preparation coupled with an in-depth analysis of the texts (i.e., coding of each article and associated 

metadata, gathering of words or expressions using a hyphen such as "marine_submersion").” 
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assisted approach to support our qualitative analysis. The IRaMuTeQ software performs 

a top-down hierarchical classification following the Reinert method (1983; 1986; see also 

Kalampalikis, 2003). This classification method is based on chi-square associations 

between semantic contexts and particular contents, thereby rendering content differences 

salient. Therefore, this method was seen as particularly useful to explore the diversity of 

arguments and associate them to ‘marine submersion’ reporting periods. 

The Reinert method consists of a top-down hierarchical classification (DHC) of 

corpus text segments (i.e., sentences or parts of sentences separated by punctuation with 

a maximum length of 40 words) which are classified according to lemmatized active 

forms. Lemmatization means reducing all variants of the same word to a single root: for 

example, the infinitive of a verb heads the class of conjugated or other verb forms 

observed in the corpus. Then, phrases or ‘discursive context’ start to be segmented based 

on how different they are. This segmentation happens in every context until the discourse 

within it is considered to be relatively homogeneous. These lexical classes refer to 

commonplace discursive content that tends to be used together - i.e., within the same 

phrase (Kalampalikis & Moscovici, 2005). The word-class association is estimated by a 

chi-square test, which is calculated from on a contingency table comparing the presence 

or absence of a word in a sentence and the membership or not of this sentence in the 

considered class. The higher the chi-square, the stronger the association between a word 

or variable and a lexical class. Following previous research with the Reinert method using 

IRaMuTeQ (see Camargo & Bousfield, 2009; Idoiaga Mondragon & Belasko Txertudi, 

2019; Idoiaga Mondragon et al., 2020; Lelaurain et al., 2018) we selected the most 

significant vocabulary of each lexical class following three criteria: 1) an expected 

occurrence of the word greater than 3; 2) proof of association of the chi-square with the 
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class (χ² ≥ 3.84; (p = 0.05); df= 1); and 3) the fact that the word is specific to that class in 

at least half the times it is used. 

The Reinert method has frequently been used for media studies (see Britel et al., 

2020; Ledouble & Marty, 2019; Manchaiah et al., 2018) because of its advantages in 

relation to other lexicometric methods. These advantages can be summed in the following 

points: 

1. Capacity to identify systematic differences in discourse: because the 

Reinert method employs chi-square it brings up oppositions in frequency 

and absence of words rather than commonalities. This capacity to select 

and describe differences is a strong feature of this method that makes it 

especially suitable for the analysis of the social debate. 

2. Capacity to associate lexical classes with contextual variables (metadata): 

possibility to explore the statistical relationship between the lexical classes 

and the variables containing metadata, which are “passive” variables - not 

taken into account in the lexical class calculation. 

3. Systematicity: the content analysis procedure is objectifiable and 

replicable. While the bypass of content interpretation and inductive theory 

building can be considered a disadvantage if compared to content analysis, 

it is an interesting feature in that the Reinert method allows all content to 

be systematically analysed with interpretative bias. 

In the context of our study, the Reinert method will allow us to describe the 

connections between the discursive contents about ‘marine submersion’ and the variables 

associated with the press articles’ context (described by metadata). In the present case, 

the metadata were date of publication (2005-2009 vs. 2010-2013 vs. 2014-2018), the 

newspaper in which the article was published (La Provence vs. Le Courrier de l’Ouest 

https://www.i-jmr.org/search/searchResult?field%5B%5D=author&criteria%5B%5D=Vinaya+Manchaiah
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vs. Ouest France vs. Var Matin vs. La Croix vs. Les Echos vs. Le Figaro vs. L’Humanité), 

the type of newspaper (national vs. regional), and the geographical base of the newspaper 

(Atlantic coast vs. Mediterranean coast vs. Channel coast vs. France in general).  

We adopted a triangulation approach in which computer-assisted analysis was 

interpreted and then content analysed (see Fonte et al., 2017): following the DHC, we 

started by identifying the different lexical classes, the main ideas, words and variables 

associated with them. Secondly, within each lexical class we conducted a content 

analysis, from which sub-themes were identified. Finally, with these elements in mind, 

we interpreted how the content and variables associated with each of the classes mirror 

the temporal social change phases described in the introduction.  

In order to highlight the “dynamics of the meaning-making processes” (see 

Uzelgun & Castro, 2015), we also analysed which actors were mentioned or directly cited 

in the articles. The actor categories identified included: scientists, national politicians, 

local politicians, associative stakeholders and inhabitants; the frequency of direct 

quotations for each category of actors was calculated 

 

Results 

The top-down hierarchical classification (see Figure 2) sorted out 4,040 text 

segments that were organised around four different lexical classes about marine 

submersion: (1) “Implementation of national risk management plans”; (2) “Xynthia and 

coastal storms”; (3) “Impacts of climate change on coastal areas” and (4) “Conflicts and 

local public debates”.  

As shown in Figure 2, the corpus divisions that resulted in the above-mentioned 

classes substantiate the major differences found in the ‘marine submersion’ discourse 

typically employed after Storm Xynthia and by the regional, Atlantic press (Classes 1 
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and 4); and in discourse typically found before Xynthia, in the national press and related 

with other regions: channel, Mediterranean, France in general (Classes 2 and 3).  

In order to increase the visibility of the associated psychosocial phenomena (e.g., 

level of national vs. local resistance to climate change adaptation proposals), in the 

following sections we present the discourse classes chronologically according to the 

publication period with which they are significantly associated. 

 

[Insert Figure 2 about here] 

 

Impacts of climate change on coastal areas (Class 3) 

Impacts of climate change on coastal areas (Class 3), represented 863 text 

segments (21.36% of the analysed corpus) and was associated with the following 

variables: “years of publication 2005-2009” (χ2 = 257.07) and “national newspapers” 

(χ2 = 106.02). More specifically, among newspapers associated with this class we find: 

“La Provence” (χ2 = 71.06), “La Croix” (χ2 = 39.35), “Le Figaro” (χ2 = 34.68), 

“L’Humanité” (χ2 = 11.53), “Le Courrier de l’Ouest” (χ2 = 8.68) and “Les Echos” (χ2 = 

6.05). This class was also associated with the variables “Mediterranean coast” (χ2 = 

85.69), “Channel coast” (χ2 = 69.98) and “France in general” (χ2 = 72.48).  

Discourse significantly associated with this class, is typical of scientists4 who 

sound the alarm by warning about the effects of global warming / climate change on 

coasts, in particular on the rise of the sea level, the retreat of the dune barrier and the 

phenomenon of erosion. Many terms used to describe the coastline are thus found such 

as: beach, sand, cliff or coastal line. In addition, several press articles report the results 

of studies carried out to estimate, on the one hand, the extent of this phenomenon, 

 
4Terms in italics are those significantly associated with each class. 
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frequently employing a technical-scientific vocabulary – i.e., modelling, laser, tide 

gauge, topographic – and, on the other hand, its future consequences, as indicated by the 

temporal markers characteristic of this class: 2100, 2050, evolution, horizon and 

anticipation. Here are excerpts that are typical of the content in this class: 

A study presented yesterday by the Coastal Protection Agency precisely measures 

the impact on beaches, dunes, cliffs, polders or salt meadows. On sandy coasts, it is 

spectacular: the retreat could reach several dozens of metres by 2100. (Ouest France, 

2005) 

 

The sea rises, Brittany will shrink. Was the eruption of the 2001 waves, and 

especially during the 8 March 2008 storm, just a prelude to what global warming is 

preparing? Will Brittany have to give up a few square kilometres to the ocean? “At 

the beginning of the decade, the sea was expected to rise by thirty centimetres in one 

century,” recalls Philippe Sergent, Scientific Director of the Cetmef5. (Ouest France, 

2009) 

 

Experts’ cautionary tone also raises questions about future strategies to 

protect, fight and mitigate this phenomenon. Different visions are thus discussed 

and debated within the press articles: “fight against it? Let it go? Accompany it?”, 

“Building concrete barriers or giving in to the sea?”. More precisely, there are two 

opposing views: the so-called soft methods, the more natural ones, such as the 

creation, rehabilitation or fattening of dunes, relocation, retreat or abandonment; 

and the so-called hard ones, such as concreting, creating dikes made of riprap, or 

building breakwaters. Here are some examples of this discursive content: 

 
5Centre d'étude maritime et fluviale de l'Équipement (Centre for Maritime and River Studies)  
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Scientists agree, however, on the risks involved. Since the 1990s, the level of the 

Mediterranean Sea has been rising by 2.5 to 10 millimetres a year. [...] The 

“Grenelle de la mer6”, held in 11 regions, has thus crystallized here around which 

strategy is best to adopt. “Are we going to have to relocate 10, 20 or 30% of our 

population?”. Two visions clash: maintain the existing coastline or move back. (La 

Croix, 2009) 

 

[...] A compromise between marine engineers’ hard, passive methods and 

naturalists’ softer, active methods. The former generally require less investment but 

are more expensive to maintain, unlike the latter. (Le Figaro, 2008) 

 

In conclusion, this class was named Impacts of Climate Change on Coasts 

because of the frequency of association between discourse on marine submersion and on 

climate change. Temporally associated with the pre-Xynthia period, this class contains 

technical discourse delivered mainly by scientific actors addressing future coastal 

problems. This class is consistent with the emergence phase (Castro, 2012) where a 

minority of people, in this case scientists, are beginning to inform and warn about marine 

submersion. It can also be interpreted as the pre-problem stage of Downs (1972), 

characterised by occasional accounts of experts’ concerns. 

 

Xynthia and coastal storms (Class 2) 

Xynthia and coastal storms (Class 2), represented 792 text segments (19.06% of the 

analysed corpus), and was associated with the variables “national newspapers” (χ2 = 

25.34), more specifically the following papers: “Le Figaro” (χ2 = 40.28), “Les Echos” 

(χ2 = 9.73), “La Croix” (χ2 = 6.13). It was also associated with the geographical area 

 
6 Grenelle of the Sea. 
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“France in general” (χ2 = 6.13). No temporal variable (“before” or “after” Xynthia) was 

associated with this class. 

This second class is organized around discourses focusing on the description of 

coastal storm events and their impacts. There is also a lexicon of weather-related terms 

such as tide, wind, vigilance, rain, depression, and atmospheric. It is also within this class 

that submersions and floods are referred to, through terms such as wave, water, river, sea 

as well as action verbs such as overflow, submerge, invade, swell and flood. Other action 

verbs mark the suddenness and violence of these phenomena: provoke, strike, destroy, 

unleash, trigger and pull. The human and material consequences – damage, death, victim, 

loss, balance – are also mentioned, as well as the various physical protection measures – 

dam, cofferdams, pump, watertight doors and cranks. Here is an example of this 

discursive content: 

While the trauma of Storm Xynthia is in everyone’s memory, the boroughs have 

embarked on a major project to rebuild dykes. The weather is not stormy and yet 

the waves are hitting the dyke head on. [...] During the night of 27-28 February 

2010, this wall exploded under the violence of Storm Xynthia. The sea infiltrated 

mainly through the marshes on the north façade. Thousands of homes were 

flooded, two persons died and an island was cut in two: the drama is still in 

everyone’s mind, almost nine years later. (Le Figaro, 2018) 

 

As the above excerpt indicates, the memory and remembrance of Xynthia mark 

other similar events: “the memory of Storm Xynthia remains vivid”; “Sad memories. No 

one has forgotten Xynthia, its forty-seven dead”; “There will be a ‘before and an after 

Xynthia’ as there was, in terms of industrial risk, a ‘before and an after-AZF’7”. Xynthia 

 
7The AZF factory in Toulouse was a chemical plant (AZote Fertilizers) that exploded on September 21, 

2001, causing significant damage, injury and loss of life. 
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is omnipresent as “the storm of reference”. Places typically associated with this class are 

places that have been strongly affected by Xynthia such as the villages of Faute-sur-mer 

or Aiguillon-sur-Mer, or the regions Vendée or Charente-Maritime. In the same vein, this 

class also includes temporal references to the storm that took place during the night of 27 

to 28 February 2010. Considering that references to Xynthia are not exclusively 

associated with any particular one of the time periods analysed, the continuous mention 

of the event suggests that Xynthia has been objectified as a collective reference, a shared 

memory of what marine submersions are and what they are capable of. 

The interpretation that Xynthia objectified marine submersions –i.e., remained a 

prototype of these phenomena –is also supported by article titles when these raise 

concerns about the possibility that similar phenomena will happen in the future (“Very 

large tides, Xynthia’s shadow hovers”, “Is another Xynthia possible?”, “The Xynthia 

syndrome is blowing over Port-Rhu”) or suggest that Xynthia sparked awareness of our 

vulnerability to marine submersion (“With Xynthia, we had the impression of discovering 

marine submersions'', “Xynthia, a starting point”, “Xynthia was finally a trigger”, 

“Xynthia, a warning signal”) as well as of the strategies put in place to deal with it: 

“Xynthia teaches us to better protect ourselves. Urbanisation, prevention, evacuation 

procedures... France learns lessons from the deadly storm”, “We must do everything we 

can to avoid a second Xynthia”. Here is an excerpt of this discursive content: 

Do we really need to caulk in a storm? After Xynthia and its twenty-nine8 victims 

in 2010, a Senate report criticised this instruction. However, on Monday, it is still 

what was recommended by the authorities. What should we think? How to react 

in the event of a storm? Caulking? Since Xynthia, this advice stirs up the worst 

 
 
8 The number "29" here refers to the number of deaths in the department of Vendée and not in the whole 

of France. 
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memories. Of the 29 victims in the Vendée, most were trapped in their flooded 

homes. (Ouest France, 2014) 

 

This is the only class that is not associated with a specific time period, illustrating 

that this storm became a societal memory reference point for newer coastal phenomena. 

Whereas storms are a seasonal phenomenon, the enduring and non time-specific reference 

to Xynthia since 2010 shows that it became an archetype for the presentation of marine 

submersion risk by the press.  

 

Implementation of national risk management plans (Class 1) 

Representing 1538 text segments (38.07% of the analysed corpus) Class 1, 

Implementation of national risk management plans, is associated with the variables 

“years of publication 2010-2013” (χ2 = 90.31), and the newspapers “Les Echos” (χ2 = 

9.73), “Var-Matin” (χ2 = 8.01) and “Atlantic coast” (χ2 = 4.01).  

This class refers to discourses describing the implementation of public policies 

for the management of risk, as well as their consequences on the development of the 

territory. Various plans are thus evoked in press articles: flood prevention action 

programme, local urban planning, municipal safeguard plan etc. These public policies 

are supported by normative and legal frameworks – as indicated by some terms 

characteristic of this class such as rule, law, norm, right and decree – aiming at imposing 

a set of urban planning measures. These include a ban on a number of constructions, an 

obligation for some owners to sell their homes, expropriation and relocation. Here is an 

example of this discursive content: 

This means new town planning rules must be applied. No more residential or 

accommodation buildings may be built in these areas. But existing buildings can be 

extended, subject to conditions. Other constructions – other than dwellings and 
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accommodation installations – may be allowed, subject to new standards. It is no 

longer possible to build new sensitive establishments (schools, retirement homes, 

etc.) that would increase the number of people exposed to risks. (Ouest France, 2011) 

 

This class gathers the actions and discourse of national political actors who 

represent the state or the government. Typical press articles in this class refer to the 

Ministry of Ecology, senators and parliamentarians as well as national politicians such 

as Jean-Louis Borloo or Ségolène Royal. They are also structured around a technocratic 

characterisation of risk. We find a highly technical lexicon associated with, on the one 

hand, the assessment of the hazard – zone, analysis, atlas, diagnosis, map, delimitation 

and perimeter; and, on the other hand, on prevention and protection of the population – 

security, disaster, alert message, crisis management, information, emergency, refuge, 

precaution and disaster. These press articles highlight the notion of “risk culture” as a 

key to risk management. “Xynthia: “Make the risk culture grow”, “awaken this ‘risk 

culture’”. Here is an example of this discursive content: 

Risk culture is being reinforced. Reinforcement and/or raising of dykes, fattening 

and/or protection of dunes, but also of risk culture. Anything that contributes to 

raising awareness of the risk and dangers associated with the ocean is at least as 

important as the “shields” that block the vagaries of the ocean. Risk culture is 

therefore an integral part of the toolbox. To support it, there is an arsenal of small 

and big things, such as the development of a communal safeguard plan, of course, 

which enables everyone to know what to do in the event of flood alert. In La Faute-

sur-Mer, we even imagined the creation of referents, in charge of accompanying the 

most fragile in the event of climatic shocks. (Ouest France, 2018) 
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The discourse that was selected as part of this class describes two different 

moments associated with the crisis triggered by Xynthia. Initially, political discourse 

about the decisions taken to manage the current crisis is reported in the newspapers. Then 

articles turn to one of the state responses to prevent this type of natural hazard through 

various plans and the development of risk management tools. This state response as part 

of the crisis management can be interpreted as part of the institutionalisation phase 

(Castro, 2012). Generally, the result of international commitments (e.g., the Kyoto 

protocol), in the case under analysis here the observed changes in institutional discourse 

were triggered by a natural catastrophe. In terms of media attention cycle (Downs, 1972) 

this class describes a maintenance stage, following the alarmed discovery stage and 

characterized by political action and policy implementation. 

 

Resistance, conflicts and local public debates (Class 4) 

Representing 847 text segments (20.97% of the analysed corpus), Resistance, 

conflicts and local public debates, (Class 4) was associated with the following variables: 

“years of publication 2014-2018” (χ2 = 66.27), “regional newspapers” (χ2 = 235.0), as 

well as “Ouest France” (χ2 = 270.49) and “Atlantic coast” (χ2 = 207.32).  

This class depicts the local challenges facing the implementation of risk 

management plans. Such plans are the subject of public inquiries and meetings. 

Conducted by investigating commissioners, they are based on consultation with citizens. 

Thus, everyone can attend, is invited to adjudicate and give their opinion during 

meetings. 

The discourse of opposition found within this class is primarily presented by local 

actors. Thus we find various elected representatives of the municipal council as members 

of parliament or mayors, several of whom are identified - e.g., Jean Lepetit, François 
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Lobit. Also quoted are civil society organisation adherents, members, presidents of 

associations such as ADEPT9, l’AMPRI10, or Les Amis du Littoral like Bertrand Roy and 

Michel Flaux. Finally, several articles highlight inhabitants, especially shopkeepers, 

worried about the potential negative impact of the plans on their activity. 

These various actors denounce the state’s refusal to take into account the 

specificities of each municipality as well as the consequences of these public policies – 

i.e., marine submersion risk prevention plan, coastal risk protection plan – of local 

territories, particularly in terms of economic constraints and impacts on tourism. These 

disputes, found in a set of terms such as unfavourable, opposition, polemic, anger, are 

expressed through different means of struggle: petitions, mobilizations, demonstrations, 

as well as lawsuits – court, appeal and ruling. Here is an example of this discursive 

content: 

Marine submersion: anger outbreaks in Carnac. The elected representatives of the 

coastal communes of the Auray region protest against the coastal risk prevention 

plan prescribed by the State. “Unacceptable”. That is what Olivier Lepick, mayor of 

Carnac, said facing the coastal municipalities elected representatives, who joined 

forces to support him in his fight against the Ministry of Ecology. “Like Oléron or 

Ré, Carnac is facing an autistic State that passes legislation by decree and poses a 

terrible threat to the tourist economy of our territory”. (Ouest France, 2015) 

 

This fourth class has to do with social tension and debate arising some years 

after the storm. Such resistance has previously been described as part of the 

generalization phase (Castro, 2012). During this process, society might share a 

desired goal – the control of the coastal vulnerabilities in this case. Still the different 

 
9Association Pour Le Développement Économique Et La Promotion Touristique 
10 Association Monastérienne de Protection face aux Risques d’Inondations 
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groups that compose this society might disagree on the means used to attain this 

goal. In this class we find various concerns regarding the institutional response to 

Storm Xynthia, voiced by elected leaders or associations, in a resistance type of 

response typical of the generalisation phase of normative social changes (Castro & 

Batel, 2008; Castro, 2012).  

 

Throughout the description of these four discursive classes, we have come 

across different argumentative positions, sometimes at odds with one another. The 

classes described above depict the emergence and evolution of institutional changes 

for climate change adaptation. The first of these social change phases - the 

emergence phase - is characterised by scientific discourse. Then during the 

institutionalization phase, we find political discourse coupled with technical 

considerations. And finally, during what we interpret as the generalization phase, 

we find discourse voiced by local political leaders and associations. Because this 

analysis reveals an evolving social debate heard through different voices, we present 

in the next section a frequency analysis of which social actors are used as a source 

for newspaper articles. 

 

Actors represented in newspapers according to time period 

 

[Insert figure 3 about here] 

 

As shown in Figure 3, direct quotations from local politicians and scientists 

represent respectively 41.76% and 27.94% occurrences over the 13 years of press data 

under analysis. By contrast, national politicians, civil society organisation representatives 
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and residents are mentioned but less frequently quoted in their own voice (respectively 

11.47%, 12.35% and 6.47%). However, when taking into account the distribution of this 

discourse across time, we find some voices are more typically heard in specific moments 

of the societal change in response to ‘marine submersion’. For example, prior to Xynthia 

(2005-2009) scientists’ discourse and, to a lesser extent, local politicians’ is over-

represented.  

Just after Xynthia (2010) we can observe a decrease in the frequency of articles 

directly quoting scientists, and a simultaneous increase of those citing national 

politicians. During this phase immediately following Xynthia, national politicians are 

more frequently used as a source. In 2012 their presence is seen to decrease in favour of 

local politicians, whose points of view are often presented through direct quotations. 

Finally, from 2013 on, local associations are more frequently cited as a source; from 2014 

on, local residents also start receiving increased media attention. 

 

 

Discussion 

Storm Xynthia and the marine submersion it generated took place in 2010 on the 

Vendée and Charente coasts of France’s Atlantic seaboard. These events led to many 

changes in the regulation of coastal risks in France (Chadenas et al., 2014) and still hold 

an important place in the French collective memory (Vinet et al., 2012). Through two 

studies analysing the production of French local and national newspapers between 2005 

and 2018, we describe the different phases of societal debate associated with ‘marine 

submersion’ and related legal innovations during this period. Our press analysis allows 

us to describe how the public debate (as depicted in the French newspaper media) 

accompanied the emergence and amplification of ‘marine submersion’ as a risk 
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(Kasperson et al., 1988), and triggered social and institutional change (Castro, 2012) to 

climate change adaptation. 

Study 1 sought to establish how marine submersion reporting trends evolved in 

relation to Storm Xynthia (before the storm; during it; and since then) and according to 

issue attention stages (Downs, 1972). Study 2 analysed meanings and representations as 

well as the types of actors voicing their concerns, placing these in relation with phases of 

legal and institutional adaptation (Castro, 2012).  

In terms of publishing patterns and media content we have demonstrated the 

utility of combining Down’s media attention cycle stages (1972) and Castro’s temporal 

approach to normative social change (2012) to draw lessons from a press analysis. The 

reporting phase “before” the storm (2005-2009) is driven by scientific discourse, using 

technical terminology to address the future coastal impacts of climate change. 

Characterized by low reporting frequencies of a minority discourse, this can be described 

as an emergence phase (Castro, 2012) or pre-problem stage (Downs, 1972). After the 

storm takes place, a first peak in reporting frequencies is observed (2010-2013), 

containing national and local politicians’ discourse about the Xynthia disaster 

management as well as reporting the State response to coastal hazards through the 

implementation of risk management plans and tools. This can be characterized as the 

institutionalisation phase (Castro, 2012) or the alarmed discovery stage (Downs, 1972). 

Finally, a third reporting period is observed (2014-2018) in which public participation 

and resistance are covered, together with local conflicts about how new risk management 

legal tools - proposed in response to Storm Xynthia - oppose local politicians, associative 

stakeholders and residents. During this third period a second reporting peak is observed 

that is not well characterized as a maintenance stage (Downs, 1972) but is well explained 

as the third phase of the normative social change model (Castro, 2012): the generalisation 



30 

phase. During this phase the difficulties in interpreting new laws and regulations start to 

be felt during their application, often opposing social groups with conflicting local 

interests and different interpretations of how the new laws should be applied in a 

particular case (Castro & Mouro, 2011). This description of how new laws and 

regulations change the intergroup dynamics at the local level is capable of explaining 

why we find a second peak in newspaper reporting during the implementation phase of 

new climate change adaptation regulations.  

Concerning the emergence of a new type of natural risk, these studies illustrate 

how Xynthia contributed to the social amplification of marine submersion risks in France. 

The Social Amplification of Risk framework (SARF) posits that a hazard might remain 

largely unknown in the absence of the societal recognition, or signal, of its existence 

(Kasperson et al., 1988; 2003). The heatwave that hit France in 2003 (Poumadère et al., 

2005) is a paradigmatic example of how an initially ignored - or attenuated - risk suddenly 

becomes amplified, generating important social and institutional responses - i.e., new 

laws and regulations - so as to reduce future vulnerability. Such a significant societal 

response must be accompanied by changes in how the media refers to these new risks. 

Their initial idea, possibly mentioned occasionally by scientists as in the case of coastal 

risks, becomes galvanised around an identifiable issue that dispenses supplementary 

introduction only once they become socially objectified (Bertoldo, 2021). The extent to 

which the marine submersion risk has been objectified over the Storm Xynthia can be 

noted in the use of Xynthia as a mnemonic reference, a social memory, or an archetype 

of this type of coastal events even 10 years later.  

These findings support the argument made by coast inhabitants and risk managers 

that only when “something happens” can risk preparedness be justified (Bertoldo et al., 

2021). In the absence of a threat that they can objectify, represent, and communicate 
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about, local stakeholders communicate about marine submersion in rather abstract terms. 

The existence of a risk is recognized when they witness it and feel directly concerned and 

affected by it (Bertoldo et al., 2021).  

Storm Xynthia and its consequences are a case study of how a “new” risk tests 

the flexibility and resilience of societies faced with climate change adaptation. 

Considering the ‘glocal’ characteristics of climate change – a global phenomenon with 

contextualized impacts – this study illustrated how our media discourse evolve with, or 

in response to, the adaptations our institutions make to take into account new types of 

threats.  
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