
 
 

Assessing risk communication strategies and 
effectiveness in early warnings 

 
 
 
 

Work package  

Dissemination level 
X Public □ Restricted to programme 

□ Restricted to specific group □ Confidential 

Publishing date Contractual:31.12.2012 Actual: 07.30.2013 

Deliverable 5.3  □ Internal X Final 

WP responsible WP5 

Contact person David Demeritt 

Contributors 
David Demeritt, Sebastien Nobert, Matthias Buchecker, Thom Bogaard, 
Michele Ferri, Mitja Brilly, Florian Pappenberger, Peter Salamon,  

Short abstract 

This report provides a basic description of current risk communication 
practice in each KULTURisk case study and of the data and methods available 
to project researchers for assessing the role for risk communication in 
fostering a culture of risk prevention. It shows that there is significant 
variation among the case studies in terms of their geographical scale, the 
type of hazards and risk communication practices they involve, and the 
underlying risk governance structures they entail. This variability also has 
important implications for the kinds and consistency of data that are 
available for studying risk communication in each case study. Given these 
challenges, the report proposes a new structure of WPs deliverables so as to 
so as to connect the analysis in WP5 more closely to the work in those other 
KULTURisk WPs and achieve the objectives for WP as originally set out in 
WT3. In place of two reports, as originally planned, we instead propose 
producing 3 reports detailing the role of risk communication in the domains 
studied by WPs 2-4.  

 
 

Keywords Risk, communication, flooding, forecasting, mapping 

Document v. 3_07.30.2013 

 

KULTURisk 

Knowledge-based approach to develop a cULTURE of Risk 

prevention 

www.kulturisk.eu  

FP7-ENV-2010 | Project 265280 

Project coordination 
UNESCO-IHE Institute for Water Education 
P.O. Box 3015, 2601 DA Delft 
The Netherlands 
www.unesco-ihe.org 

+31 (0)15 21 51 868 

http://www.unesco-ihe.org/




 

www.kulturisk.eu                     3 

 

D5.3 – Assessing risk communication strategies and effectiveness in early warning– v. 3_07.30.2013 

 

ACKNOWLEDGEMENT 
The work described in this publication was supported by the European Community’s Seventh Framework 

Programme through the grant to the budget of the Collaborative Project KULTURisk ENV.2010.1.3.2-1. 

 
DISCLAIMER 
This document reflects only the authors’ views and not those of the European Community. This work may rely 

on data from sources external to the KULTURisk project Consortium. Members of the Consortium do not 

accept liability for loss or damage suffered by any third party as a result of errors or inaccuracies in such data. 

The information in this document is provided “as is” and no guarantee or warranty is given that the 

information is fit for any particular purpose. The user thereof uses the information at its sole risk and neither 

the European Community nor any member of the KULTURisk Consortium is liable for any use that may be 

made of the information. 



 

www.kulturisk.eu                     4 

 

D5.3 – Assessing risk communication strategies and effectiveness in early warning– v. 3_07.30.2013 

1. Introduction  
Early warning systems (EWS) are an essential element of international strategies for disaster risk 

reduction and for improving resilience and adaptive capacity in the face of weather-, water- and 

climate-related hazards (UN/ISDR 2004, 2006; IKSR 2005; IFRC 2009; IPCC 2012). To that end, 

considerable effort and resources have been invested in improving the capacity to forecast when, 

where, and how natural hazards might occur. Recent decades have seen rapid advances in 

Numerical Weather Prediction (NWP) and, more recently, the development of supercomputer-based 

ensemble prediction systems (EPS) that promise to improve hydrometeorological forecasting skill 

over the medium-term (3-15 days ahead) and to quantify the associated forecast uncertainties. 

Developing the technical state-of-the-art in flood forecasting capability has been the focus for 

KULTURisk WT2, but better forecasts are of limited value if they cannot be successfully 

communicated, interpreted, and used by those immediately at risk and by the emergency services 

charged with protecting them. Accordingly, one focus for WP5 is on exploring the best methods for 

communicating early warnings from forecast systems and for eliciting better responses to them. 

 This report presents the findings from the Kulturisk project about the role and effectiveness of 

forecast communication in improving risk preparedness and response. We begin by setting out a 

conceptual model for understanding the risk communication process and the various stages at which 

responses to early warnings might be disrupted or otherwise fail to bridge the gap between warning 

and response. We then use this framework to review findings from the various KULTURisk case 

studies about the effectiveness of risk communication in each case. The report then draws out some 

common themes from the case studies before concluding with some more general reflections on the 

best ways to communicate forecast uncertainties for EWs.  

2. Modelling ‘good’ forecast’ communication 
From the little boy who cried wolf to the credibility problems faced by Cassandra of Troy and the 

self-fulfilling, 'Oedipus effect' brought on by the response of the King of Thebes to the prophecy that 

he would be killed by his own son, myth and folklore are replete with stories about warnings going 

tragically unheeded or producing perils of their own. In the case of hydrometeorological forecasting, 

modern social science offers several frameworks for explaining why the technical improvements 

offered by EWS may not necessarily lead to clear improvements in disaster response by civil 

protection agencies (CPAs) and the public at large. 

 Work in psychology and decision science emphasizes the cognitive challenges to effective risk 

communication and the difficulties of conveying complicated forecast products to non-experts in 

ways they can understand and thus act upon appropriately (e.g. Fischoff 1994; Gigerenzer et al. 

2005; NRC 2006). For example, Pielke Jr. (1999) and (Morss 2010) both described the tragic 

consequences that followed from the failure of local CPAs to appreciate the uncertainty of the river 

level forecasts issued by the US National Weather Service during the 1997 Red River floods. Other 

recent studies also underscore the complexity of public understandings of hydrometeorological 

forecasts and the challenges of communicating forecast uncertainty in general  (Ramos et al. 2010; 

Morss et al. 2010; Joselyn and Savelli 2010; Nobert et al. 2010; PytlikZillig et al. 2010). From this first 

perspective, if EWs do not lead to improvements in disaster risk reduction it can be attributed to 

cognitive failings among CPAs and the public at large to have properly understood the valuable 

information conveyed by novel EWs. 
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 Institutionalist approaches to political science suggest that even if forecasts are received and 

understood, appropriate responses to them may be inhibited by various institutional factors. For 

instance, Dedieu (2009) showed how the impact of a severe winter storm in France was exacerbated 

by a variety of organizational concerns with responsibility and blame that reduced preparedness and 

hamstrung the emergency response. Similarly the Pitt Review of the 2007 flooding in England found 

institutional barriers to effective communication and coordination between the emergency services, 

the UK Met Office, and various levels with the Environment Agency, which is responsible both for 

flood warning and incident management in England (Pitt 2008). The challenges of institutional 

coordination are complicated by the technical demands of real-time probabilistic EWs, which are 

computationally intensive and require concentrated investment in supercomputing. This, in turn, 

reinforces a 'hub-and-spoke' organizational model in which probabilistic forecasts are generated 

centrally—in Europe only the UK Met Office and ECMWF have the supercomputing resources to run 

their own operational numerical weather prediction systems on an ensemble basis-- and then 

disseminated onwards to other forecasting agencies as inputs to their own models and/or directly to 

CPAs, who must take externally generated EWs on trust without necessarily being able to 

interrogate them directly for themselves. If the new technical capacity to generate more precise, 

probabilistic EWs with longer lead times has not resulted in earlier and more proportionate 

responses by CPAs, this second institutionalist perspective would look to problems of inter-

organizational coordination and mobilization as the root causes. 

 Meyer et al. (2011) sought to synthesize these cognitive and institutionalist approaches to the 

warning-response problem. Addressing the mystery of why early warnings of civil conflict often fail 

to produce a preventative response from the international community, they outlined five steps at 

which breakdowns in the transmission, understanding, and response to an early warning may occur:  

1. Reception: a signal may be screened out by operational processing routines such that it fails 

to reach a recipient with sufficient authority to act;  

2. Attention: new information may not attract the notice of recipients distracted by other  

information sources or agenda overload due to other competing concerns;  

3. Acceptance: recipients may reject the issue framing of a warning or dismiss its specific 

predictions about the probability or consequences of an event as insufficiently credible; 

4. Prioritisation: even if a prediction is received and believed by its recipients, they may not be 

convinced that the issue at hand is sufficiently pressing given other demands on resources; 

5. Mobilisation: resource constraints or other exogenous factors, such as political opposition, 

may prevent decision-makers mobilising action in response to early warnings they find 

credible and pressing.   

 This linear framework presumes a simple bi-lateral relationship between a single forecast 

provider and warning recipient. In practice, the situation is usually much more complicated, with 

multiple organizations involved and feedback loops within and between each step of the warning-

response process. Furthermore the institutional arrangements for hydro-meteorological warning 

and emergency response vary considerably across the KULTURisk case studies. In some countries, 

like Slovenia and Croatia, there are unified hydro-meteorological services, sometimes centralized 

(i.e. Slovenia) or with autonomous regional structures (Croatia), with overall responsibility for both 

severe weather and flood warnings, whereas in others, like England, those functions are 

institutionally separated with quite different organizational geographies. The organization of 
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emergency management responsibilities also exhibits similar national variability and complexity, 

with multiple agencies operating at international, national, regional, and local levels, and different 

provisions for institutional control and coordination in different member states. The decision to 

issue a flood warning, for example, typically depends on a whole chain of prior meteorological 

forecasts and measurements of rainfall and river levels, generated by different agencies and 

providing the inputs to any hydrological forecast and flood warning. Each link in that EWS chain can 

involve multiple participants and all five of the steps described by Meyer et al. (2011).  

 Despite these inevitable limitations, the sequential framework of Meyer et al (2011) provides a 

simple framework for identifying potential breakdowns in the warning-response process that we use 

to organize the analysis that follows of the effectiveness of risk communication used in each of the 

various KULTURisk case studies as part of their early warning systems.  

3. Effectiveness of Early Warning Communication in 
KULTURisk Case Studies 
As noted in D5.2 (Demeritt et al. 2013a), there is a wide variety of approaches to communicating 

early warnings in each of the various KULTURisk case studies and a range of different data available 

to the project for evaluating their effectiveness. Given this heterogeneity, we seek to provide greater 

comparative coherence by organizing our analysis of each individual case around the five-step 

warning-response process outlined by Meyer et al. (2011). Drawing on the data described in part 3 

of D5.2 (Demeritt et al. 2013a), the following section explores how well EWs in each case study are 

communicated through each link in the warning-response chain.  

3.1 Carlisle and Somerset case studies 
As noted in D5.2 (Demeritt et al. 2013a), the system for communicating and acting upon early 

warnings in the Carlisle and Somerset case studies, as indeed, across England as a whole, has 

changed dramatically over the last decade in response to a series of failures in the warning-response 

process. The analysis we are presenting in this report involves reanalysis of data originally collected 

by members of the KCL team, as part past ESRC funded research, including 103 semi-structured 

interviews with emergency planners, land use planners, local authorities and the Environment 

Agency and a survey investigating the understanding and use of Early Warning Systems (EWS) with 

289 emergency responders (Demeritt 2012). This is supplemented by findings from a systematic 

review of the literature (D5.1: Demeritt et al. 2012) and further analysis of a corpus of some 2700 

newspaper articles about how flood risk has been framed in the UK media from 1985-2010 (Escobar 

and Demeritt 2012).   

 Thus, most of this work involved looking at the ways in which early warnings of flooding and 

other weather hazards are communicated to the public and specialist users in the emergency 

services. This very rich data set has allowed us to identify the main challenges to the use and 

communication of EWS, and to highlight where potential problems in the chain of communication 

are more likely to happen as well as assessing the benefits associated with the use of EWS perceived 

by users. While the description we provide here summarises what EWS users have described to us as 

potential problems occurring in the use and understanding of EWS in the UK, one of the main 

problem encountered by EWS receivers seems to be located at the reception phases.      
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Reception: In England, there have been great improvements at the reception stage of the warning-

response chain over the last dozen years. In the immediate aftermath of the Easter 1998 floods, in 

which five people were killed, the Environment Agency faced severe criticism for failing to deliver 

warnings to those at risk (Bye and Horner 1998). These failures prompted a series of reforms to the 

Environmental Agency’s (EA) FloodLine Phone service and concerted efforts to increase the coverage 

and penetration rates of its warning service, driven by strict performance targets on the number of 

households in at risk areas signing up to receive automated flood warnings. In concert with its 

efforts to improve the targeting of its warnings to the public, in the interests both of cost 

effectiveness and of reducing the tendency for false alarms to reduce the attention and acceptance 

of its warnings, the EA has also tried to improve public responses to flood warnings by the public 

through efforts to raise awareness of and preparedness for flooding (Sims et al. 2009).  

 By contrast the Met Office has taken a somewhat different approach to improving the reception 

of its early warnings by the public. It has developing a wide variety of channels, including twitter, 

mobile phone ‘aps’, and the website, to overcome the ‘network distance’ between itself and the 

public and ensure that its severe weather warnings are accessible to and are received by the public.  

 Efforts have also been made to improve the convenience and accessibility of forecast information 

for civil protection authorities. Responding to recommendations from the Pitt Review (2008) about 

the need for closer coordination between the Met Office and Environment Agency, the previously 

separate Extreme Rainfall Alert from the Met Office and flood warnings from the EA have been 

consolidated into a single Flood Guidance Statement (FGS), which is issued jointly by a new Flood 

Forecasting Centre.  The FGS is received by CPAs and other recipients through a variety of channels 

including fax and email. Another important innovation is the Hazard Manager platform, a password 

secured internet site on which a variety of warnings and other real-time information for CPAs is 

brought together. Research showed the effectiveness of this new system at improving access to EWs 

(Demeritt 2012). 

 Research with emergency responders also revealed the central importance of Blackberry and 

other personal mobile phone devices as the primary channel through which warnings are received 

when on-call out of hours. The increasing ubiquity of 3G mobile telephone service, and even Wi-Fi, 

means that receiving large email files is no longer an obstacle in the way it was just a few years ago. 

However informants complained that rich EWS information are “difficult to read on Blackberry type 

devices”, but there is, as yet, no app for the Hazard Manager platform onto which all its severe 

weather warning information is now consolidated, alongside flood warnings from the Environment 

Agency, and the development of one was the most frequent improvement suggested in a national 

survey (n=289) of emergency and resiliency professionals in the UK (Demeritt 2012). 

 

Attention: After an early warning has been physically received, the step of attention determines 

whether its recipient pay it any notice given the myriad of other demands on time and attention. 

Emergency responders in England reported some problems with getting too many updates and 

other information about warnings for other parts of the country that are not relevant to their needs, 

but this has improved markedly in recent years with two important changes in warning 

dissemination protocols. First, there is now an option to sign up to receive warnings just for 

particular parts of the country, so as to avoid being distracted by warnings of no immediate 

significance for the decision-maker. Second, and much more importantly, the system of severe 

weather warnings from the Met Office and the Flood Guidance statement has been changed so that 
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warnings are now color-coded, with a traffic light system of yellow-amber-red, that is fully ‘risk-

based’ (Figure 1). That is warning levels now depend on estimates of both likelihood and impact. 

These new risk-based warnings are very popular with emergency responders, who regard them as 

more proportionate, with fewer false alarms. “You know if it comes, it’s serious”, remarked one 

emergency responder.  

 

a) 

 

b) 

 

Figure 1. (a) Extract from FGS for 23.06.2012 (b) Flood risk Matrix 

 

Acceptance: Warnings from the Met Office and Environment Agency are held in high regard by 

Emergency responders and generally accepted as such when received. The skill and timeliness of 

warnings is perceived to have improved noticeably over recent years (Demeritt 2012) and the shift, 

noted above, to ‘risk-based’ warnings has improved their perceived proportionality and relevance. But 

probably the most important factor in improving the acceptance of warnings, at least from the Met 

Office, is the role of the Met Office Public Weather Service (PWS) Advisors, who serve as an 

interface between the duty forecasters at the Met Office and CPAs. Drawing on their expert 

knowledge of the forecast and personal relationships with CPAs in their regions, the PWS advisors 

serve as ‘knowledge brokers’ (Meyer 2010) helping forecast users to access, understand, and use the 

wealth of weather and climate services available to them. In particular PWS advisors provided five 

inter-related functions that made them and their advice, as one CPA put it, “probably the most useful 

of all the information we receive”: 

1. offering a “local interpretation on all the products flying around” (Int.2), including 

additional spatially distributed detail “very specific to our area...to see exactly where the 

snow may fall as well and whether rain may come” (Int.7) and broader intelligence-- “the 

behind the scene view” (Int.16)—about the models and synoptic situation underlying the 

issuing of Met Office alerts and advisories;  

2. drawing on their personal knowledge of local areas and services to highlight the likely 

impacts of weather upon them: “narratives, not just numbers, but a story about what it is 

going to mean” (int.18); 

3. translating the technical forecast into language that is “far more understandable to the lay 

reader” (Int. 6) and is presented “in a more user friendly way. It’s in lay person’s 

language.  Plus it’s not just a system. It’s from a human and this makes it more 

understandable” (Int. 11); 

4. serving as a “shop window” (Int. 4) and “human face” (int. 14) for the forecast:“the tools 

just don’t work without the personal relationship. . . they understand what we do, we 

understand what they're doing and we understand what each others’ needs [are]” 

(int12); 
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5. being “available for me if I need him.  I can ring him up if I had a question” (Int 13).   

    
Prioritisation: Although the appreciation of EWs amongst UK emergency responders is generally 

good and research found a consistent desire to receive EWs and probabilistic information about 

their uncertainty, there was also a reluctance to take much early action in response to EWs at 

probabilities less than 50% or so.  Many CPAs and other recipients of EWs from the Met Office and 

EA reported that their organizations were essentially reactive in their orientation to severe weather 

risks, rather than using EW to inform precautionary action. Among the ‘blue light’ emergency 

services, there is an embedded professional culture of responding to emergencies rather than 

preventing them, as one fire fighter explained: “If you were to ask a fire-fighter, they would probably 

say well, at the end of the day, I'm coming to work come hell or high water and I'll just deal with 

whatever we get hit with.  To be honest, they just react to the information that we're sending” (Int. 

17). Other drivers of the low priority often given to EWs included: 

 Resource constraints, along with a traditional British commitment to direct empirical 

observation over theoretical conjecture (Jasanoff 2005), mean that organizations are “quite 

reluctant to commit resources until they actually see something happening on the ground.  

Even though we might be really confident about something quite significant happening, 

they don’t do anything until they see the wind blow trees down and things like that” (Int. 2). 

 The demands of statutory compliance made public sector organizations reluctant to “try 

something locally that would have been outside the national guidance” (Int. 2). Informants 

reported that their organizational response plans were geared around meeting various 

statutory requirements, such as providing at least a 2 hour notice of impending flooding by 

knocking on all residential premises at risk.  

 An ingrained culture of institutional risk aversion and blame avoidance makes duty officers 

“feel exposed” when having to decide whether and how to respond to weather warnings.  

Pre-emptive action is deterred by the knowledge of others potentially “attempting to 

second guess what is important” (Int. 5), making it necessary “to have an audit trail of 

everything you do in an emergency” (Int.11) because “If we drop a *** during an incident, it 

can finish you as an organization” (Int. 4). 

Defensibility and the need to fulfil various statutory obligations and maintain a clear audit trail of 

decisions taken are ever-present concerns that inhibit early action in response to EWs: “Councils, like 

other organisations, must make a judgment about the extent to which they prepare for severe 

weather...On the one hand they are open to criticism for under-preparing (and the resultant 

disruption), yet on the other, they are open to criticism for investment in contingency arrangements 

which are never, or rarely, fully utilised” (Edinburgh Council 2011: para 3.2). 

 

Mobilisation: There is little evidence, in England, for difficulties at the mobilization phase with 

political interference or difficulties in mobilizing resources in the face of an emerging threat that 

local CPA regard as credible and serious. For the most part, resiliency planning and emergency 

response are treated as matters of administrative routine in England, and local government officers 

and other civil servants are left to get on with their professional duties with comparatively little 

oversight or political involvement either by elected representatives in local Town Halls or from the 
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central government in London. By contrast in Scotland, the devolved administration is much more 

involved and while this has sometimes resulted in a degree of political interference that is not 

always welcome by CPAs, it has also led to greater coordination in the response, as when the 

Scottish government gave the order to close schools across Scotland in response to an early warning 

of extremely dangerous winds in December 2011. Had that event occurred in England, there is every 

reason to expect that the different local authorities in the affected areas of England would have 

done different things, leading to a greater risk of death and injury, than in Scotland where it was 

possible to mobilize the political will for early and preemptive action.   

 

3.2. Barcelonette case study   
EWS in France have been repeatedly reformed over the last decade in response to successive 

failures in the warning-response process. To assess the role of EWS in the management of 

environmental risks in the Barcelonnette case study, we draw on a combination of interviews and 

surveys, some conducted specifically for the KULTURisk project and others collected during past 

fieldwork in France into the design, communication, and use of EWs in France. As we describe in 

D5.2 (Demeritt et al. 2013a), analysis here rests on 33 semi-structured interviews conducted by the 

KCL team with CPAs, political actors working at national, departmental and commune levels across 

France as well as with hydrologists and meteorologists.  These nationally dispersed interviews were 

complemented with a survey (n=16) conducted at the commune level of Barcelonnette with river 

bank residents and political actors (Angignard 2011). Along with interviews conducted with political 

authorities and civil protection team for the Barcelonette area, we are also drawing our conclusion 

from semi-structured interviews we conducted with local flood forecasting services (SPC) and 

Meteo-France meteorologists working at the regional level, helping Prefect taking decision during 

crisis. French environmental hazards management is tied to CCP and PNRP that are generally 

approved by the Prefect of Department, whose role is to represent the State at the departmental 

level, and thus expertise plays a major role in certifying the authority of those plans as well as 

defining the liabilities of those in charge of applying them. Thus, our interview sample reflects this 

diversity of players and engages with those involved in the production and application of Communal 

Protection Plans (CCP) and Prevention of Natural Risk Plans (PNRP).  Those plans are generally 

articulated at communal level and are adapted to communes ranging in size from hundreds of 

people in rural areas to millions of inhabitants in major cities such as in Paris. To that end, we had a 

particular interest in talking to the civil protection actors varying from communal fire fighters to 

departmental CODIS (Operational Departmental Fire and Safety Centres) and national inter-

ministerial crisis management and coordination centre (COGIC) people. The complex political 

structure framing risk management in France means that plans of all sorts are required to define the 

role of each actor in a very hierarchic fashion, helping us identifying which actors were the more 

relevant to our comparative study, but this also meant that enquiring about the communication of 

EWs in France necessitated delving into the complexity of relationships defining communal, regional 

and departmental level of governance and responsibilities. France’s risk management is indicative of 

the liability carried by those responsible in civil protection and those defining the various plans used 

to prevent environmental disasters.    

 

Reception:  Breakdowns in the reception phase were not implicated in past high profile failures of 

the warning-response process in France (Dedieu 2009; Vinet et al. 2012). Nevertheless, our research 
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indicated two potential problems, a local one about the reception of EWs by CPAs in remote areas 

like Barcelonnette and a more general one about accessing EWs information prior their formal 

publication in their 24 hours format available on both vigilance and vigicrue maps. First, while CPAs 

in metropolitan France reported few difficulties at the reception phase with accessing EWs, there 

were concerns about civil protection units located in remote areas were receiving EWs in a timely 

fashion. One forecaster working at a local Service de Protection des Crues (SPC) highlighted that “if 

the units don’t receive a call, I’m not sure they will act, they won’t go to read e-mails especially in 

areas where WiFi is limited. Those people need a call and to be told: ‘look online or at forecasts and 

be prepared’” (Int. 12). This kind of problem is more associated with mountainous environments, 

where populations are often exposed to multiple hazards and where onward communication of EWs 

from CPAs to the general public is can be challenging due to distance and/or limited connectivity by 

road and communication infrastructure. Simple logistics of acting on calls might instate a culture of 

prevention whereby actions are taken following orders and rigid protocols rather than after 

interpreting information  which in turn means that users are waiting to be told what to do instead of 

being alert and knowledgeable about the current situation and potential scenarios that might impact 

on their department or communes. This culture of waiting might have an influence on the ways in 

which information is going to be consulted, and perhaps more importantly, on the desire to receive 

information that is not going further than 24 hours in advance.  

 A second problem affecting the communication of EWs during the reception phase consists of the 

limited circulation of information used in the creation of both vigilance and vigicrue maps beyond 

the walls of Météo-France and the French National Hydrometeorological and Flood Forecasting 

Centre (nationally known as the SHAPI). There was a general complaint from forecasters working at 

the SPC that Météo-France receives valuable forecast and now-casting information from multiple 

sources and private companies such as EDF that SPC could use but does not currently receive from 

Météo-France. Instead, Météo-France decides what hydrometeorological information it will share 

externally. SPC and the SHAPI often receive 24-hr vigilance maps from Météo-France without much 

prior notice or contextual information about the basis for the warningraising questions about the 

democratic nature of this filtration process that is often more related to a very rigid academic 

culture in which only specific centre of knowledge production are admitted (Bourdieu 1984). It is 

also this screening process that restricts which information is going to be kept for the production of 

the EWs, a problem that was mainly highlighted by SPC, who are central in providing their forecasts 

to the French National Hydrometeorological and Flood Forecasting Centre (nationally known as the 

SHAPI) whose hydrologists are in charge of creating the vigicrue map and forecasts.      

 

Attention: In the case of Barcelonnette, and at the time we have collected information in the region 

(March 2012), the Ubaye Valley did not figure on the vigicrue map, which is the principle vehicle by 

which SPC, through SCHAPI, disseminates flood warnings in France. As a result, local civil protection 

units in the Barcellonnette area did not look at the vigicrue map. The information was seen as 

interesting at the scale of the Department  but “[…] not useful for us in the Ubaye, we are not on the 

map for the SCHAPI, this gives you an idea of what we are for the country…” (Int. 23). This kind of 

remark shows that despite having EWs online and accessible, the scale at which vigicrue works was 

rather seen as irrelevant for the Ubaye Valley so that CPAs focused their attention on other sources 

of information that were closer to their needs such as radio and short term warnings of potential 

flash flooding, which is not well represented on the 24hour ahead forecasts visualized in the vigicrue 
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map. Thus, having a representation of the potential risk of flooding on main rivers might show the 

incidence of heavy rainfall on main tributaries for a region, but as the case of Barcelonnette shows, 

the coarse scale of the information provided for the Ubaye Valley through vigicrue map makes EWs 

rather useless to anyone interested using information requiring a finer definition. This scale problem 

is particularly acute in Barcelonnette, whose mountainous topography makes it subject to short 

onset flash flooding that is particularly difficult to forecast. However it was also an issue raised in 

interviews with CPAs in other parts of France. In the Southwest Department of Hautes-Pyrenees for 

example, CPAs mentioned that the vigilance map is useful for them to help identifying potential risk 

related to weather events such as snow storms, icy rain and so on, but when it comes to multiple 

risks as it is often the case for this region, then the vigilance map is far less useful as their needs 

require much finer resolution and a good understanding of other types of risks such as landslides 

and seismic risk that are seen as very important for this Department. In this case, meteorological 

information is used in combination with other types of information defining risk at a finer scale as 

those found on the map of major risks, CPAs know better and used to communicate to local 

authorities and population ( http://www.risquesmajeurs-hautes-

pyrenees.pref.gouv.fr/carte/index.php?verif=1&quellecarte=&quelrisque=10 ).  The interest CPAs 

have in information that is finely detailed is contained in the major risk maps provided by the 

department which allowed them to look at 10-12 hours forecasts and to organise their strategies 

based on their maps, rather than looking at EWs information.   

 While the above problems are normally associated with the work of CPAs, operational flood 

forecasters such as SPC and meteorological forecasters working at Météo-France complained about 

the often complex tasks they have to fill and the confusion generated by looking at probabilistic 

scenarios coming from international sources at the same time as using other local products “we are 

looking at different sources while doing our forecasts, the European model, American model and our 

own, but sometimes looking at this altogether makes our task difficult and a non-initiated person 

could get lost very easily” (Int 4). It is worth mentioning that this attention problem has been found 

in most SPC we have interviewed, where the feeling of being overwhelmed by too much information 

are making them less attentive to EWs information, a lack of attention they also fear to happen if 

more complex information is communicated to civil protection Although EWs is generally welcome 

by SPCs and meteorologists, it seems that problems of attention encountered in France show that a 

mixt of probabilistic and deterministic tools working at different time-scales and spatial resolutions 

might complicate the take of EWs by professional users.      

 

Acceptance: In France, most of issues about acceptance of forecasted information are linked to the 

political structures within which risk management has been organised and framed. Accepting 

warnings or early warnings does not depend so much on the scientific rigour invested in the 

production of forecasts, but rather to questions related to the difficulties to act on uncertain 

information when professional responsibilities prevent acting on imprecise forecasts (see also 

Demeritt et al. 2010).  There are also general issues related to trust in warnings sources and 

incapacities to act on untrusted information.  Research identified a series of distinct issues at the 

acceptance phase arising from the contrasting ‘epistemic cultures’ (Knorr-Cetina 1999) of the CPA, 

SPC, and meteorological communities in France where the organization of risk management culture 

is strictly hierarchical,  responsibilities are well identified, and aversion to failure institutionalised. 

Those particularities deter people from acknowledging uncertainty or responding proactively to EWs 

http://www.risquesmajeurs-hautes-pyrenees.pref.gouv.fr/carte/index.php?verif=1&quellecarte=&quelrisque=10
http://www.risquesmajeurs-hautes-pyrenees.pref.gouv.fr/carte/index.php?verif=1&quellecarte=&quelrisque=10
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without clear, definitive, and detailed information about whether and when potential environmental 

risks are going to strike. With its clear hierarchy and demarcation of power and responsibilities, the 

French risk management regime is make it difficult for people with public responsibilities such as 

mayors to act on information they do not understand, a legal dimension to decision making that also 

affects CPAs, weather and flood forecasters in two different ways:      

 The pervasive fear of blame by political actors discourages SPC and meteorologists from 

communicating EWs and their associated uncertainties outside their own organizations. 

Early information is thus confronted to the logic of blame shifting whereby forecast 

providers are not accepting the risk of being criticised for the lack of accuracy in their 

information they provide and will refuse to communicate EWs down the line;   

 The 24 hour framework in which CPAs have to operate is also constraining them to require 

information that does not contain many uncertainties, a condition that makes them more 

incline to reject information that cannot be entirely trusted. For example, warnings are not 

conceptualised as an alerts which in turn makes say to the French civil protection that they 

are “[…] not going to use something that can’t be completely trusted” (Int. 19) as the stake 

of acting on false scenarios is very high for their reputation. In the particular case below, the 

CPA did not want to use something they are not sure of the value beyond the the 24 hours 

they need to trigger CCP or PNRP. This tension in accepting EWs is also strongly linked to the 

nature of civil protection interventions, which is also shaping the 24 hour threshold used by 

MétéoFrance as false alerts coming from uncertainties in forecasting information is the 

worst scenario for Météo-France.  

 

Prioritisation: The French aversion to false alarms has not only created tensions over accepting EWs, 

it has also generated a culture of risk prevention in which CCP and PNRP are backed up by structural 

defences such as dikes, dams, avalanche walls and the like. This preventive culture has been well 

institutionalised and as a consequence, the communication of environmental risk has prioritised 

information that is as certain as possible rather than EWs that might complicate the organisation of 

risk management and field interventions both determined by the 24 hour time-frame regulating 

priorities of actions and thus information. Therefore, one of the main underlying tensions occurring 

during the moment of prioritisation in France is linked to the time scales at which EWs’ users want to 

receive warnings.  There is a strong institutional preference to work in a short time frame, normally  

restricted to 10 to 12 hours. As a result even if they received and accepted an EW, CPAs are unlikely 

to act upon them, partly out of faith that preventative infrastructure and planning will prevent the 

hazard from causing any harm, but also because their response protocols prioritise short-term crisis 

management over earlier responses warnings. This preference was also felt by Prefects who 

preferred receiving “up to date information to the hour” as their role as decision makers requires 

them to take quick decisions and “early warning information can be useful but what I need is the 

best information available for the now” (Int. 22) This prioritisation of short term over medium term 

information makes EWs less important for crisis managers, and what is true for Prefects is also true 

for mayors as well as departmental CPAs. As a crisis manager made it clear while talking about the 

information required before, during and after a crisis at the national level: “for me the information I 

need to organise intervention is not so much in the 2-3 days in advance, I need accuracy when I am 

taking decision in the now. How much is the water raising, what will be the maximum and what the 

weather forecast is for the next hours, not in for the next 48…” (Int. 18). The obligation to intervene 
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quickly from CPAs, Prefects and mayors is an important factor in prioritising what kind of 

information should be used before and during crisis and although EWs are accepted by those 

receivers, the time frame in which those people are asked to work in requires emphasis on events 

that occur now rather than what it is likely to happen in the medium-term.    

 

Mobilisation: The French institutional organisation of risk management is not exempt of 

complexities, quite the contrary as it involves all sort of legislations translated through an endless list 

of acronyms framing the role of most actors ranging from commune mayors, civil protection 

authorities, Departmental Prefects, up to the Ministry of Interior. Thus, the French case study has 

exposed that receiving information with a high degree of uncertainty might only restrain  acting 

instead of activating mitigation strategies. It is also clear in the light of the information we have 

collected, that the main blocage to the use and communication of EWs during the mobilisation 

phase in France resides in the political strucuture organising risk management. By its vertical 

delegation of responsibilities and powers, the French risk management identifies Prefects and 

commune mayors as the politicaly accountable actors involved in setting up prevention measures 

such as the elaboration (by mayors) and validation (by Prefects) of a CCP and PNRP. However, during 

a crisis, mayors are held responsible if they fail to protect their citizens, especially if those failures 

can be associated to negligence in defining and applying CCP and PNRP which in turn can lead to 

extraordinary amount of casualities and deaths (see Przyluski 2012 for the 2010 Xynthia storm for 

example). If mayors are responsible for wrong doing, they are not invovled in crisis management, 

leaving Prefects to play this role which consist mainly of analysing the different scenarios provided 

by the group of experts forming the emergency committee of the Deparmental Operational Centre 

(known as COD in French) and to take the best decision in the moment. The legal dimensions binding 

both mayor and Prefect roles have an important effect on the kind of information needed to activate 

the top down risk prevention structures characterising France and this does not invovled EW or 

warnings, solely short-term alerts.    

  

3.3 Danube case study       

The transnational nature of the River Danube makes flood management coordination extremely 

important, and the introduction of EWS for flooding, such as EFAS, has been seen as a priority after 

the 2002 floods, where significant loss of life and material damages were recorded along with the 

displacement of more than 500 000 people (ICPDR 2004, EFD 2007). As we indicated in D5.2 

(Demerittet al. 2013a), the River Danube case study is very rich in terms of qualitative data collected 

on the understanding and use of probabilistic EWs for all Danube 10 tributary countries except for 

Moldavia. In particular, there is an archive of some 70 interviews as well as multiple ethnographic 

observation sessions and focus groups conducted with hydrologists, flood forecasters, civil 

protection and policy makers conducted between 2007-2010 when  EFAS was still in its pre-

operational testing and development phase (Demeritt et al. 2010, Demeritt et al. 2013b). For the 

purpose of this report, our analysis pays particular attention to the communication of EWs between 

EFAS and national hydro-meteorological forecasting centres rather than the relationships between 

those various national centres and CPAs, who do not receive the medium-term probabilistic 

forecasts used by EFAS.  
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Reception: While our research collected some anecdotes about breakdowns during the reception 

phase, they were more common, in the Danube River case study, during the early period of the 

testing and development of EFAS. In particular, problems were linked to institutional structures 

whereby EFAS accounts were not always monitored daily, leading in turn to difficulties logging in or 

remembering passwords on those occasions when access is actually required to monitor an 

emerging event. Now that EFAS is well established, these problems are much less common. We 

noticed however that the problem of accessing and receiving EFAS information was magnified in 

some eastern European countries by status hierarchies within national forecasting and CPA offices 

whereby access to external EWs from ECMWF and EFAS was restricted to the most senior staff. 

Operational and duty staff sometimes reported difficulties in securing access to external EW 

information needed to inform the intervention in the field by CPAs.  

 Beyond these particular blockages in the communication of EFAS and other externally generated 

EWs, research also uncovered some more generic problems at the reception phase with securing 

access to EWs circulated by email or through password protected IT systems. Faxed message were 

less prone to those difficulties, but still required someone in the office to receive the fax and deliver 

it to the appropriate person. Some thinly resourced services only kept operational centres staffed 

24/7 during times of emergency. Faxes sent to them over weekend or at night would not be 

received.  

 

Attention: Even if EFAS alerts are received, there were sometimes problems with them being noticed 

by national forecasting centres amidst the tidal wave of other information coming in during a flood 

event. For example, numerous EFAS users for the Danube mentioned that probabilistic EWs becomes 

problematic at the moment forecasters have to pay attention to multiple sources of information 

provided to them by local, national and international forecasting centres (e.g. national vs. ECMWF) 

and the complexity of this institutional assemblage may confuse their relationship in communicating 

with CPAs who are also consulting other sources of information (e.g. local private forecasts such as 

Kachelmannwetter in Austria, Germany and Switzerland http://www.kachelmannwetter.de/ ). The 

feeling of being overwhelmed by flood risk information has been criticised by many flood forecasters 

which often led them to ignore flood EWs, particularly those coming from other organizations. As 

one forecaster explained, “I’m receiving the national forecasts, I can look at ECMWF and make my 

own opinion of what is coming, I rarely pay attention to this EFAS, simply because I am used to look 

at ECMWF output in relation to my local models” (Int. 60).   

  In turn national flood forecasting centres were acutely aware of the demands on the attention of 

their CPAs and accordingly were often reluctant to pass along probabilistic EWs in undigested form 

for fear of overwhelming CPAs with information that might not be able to cope with. A focus group 

exercise conducted with EFAS users showed that there is a wide variety of views among professional 

forecasters about the best ways to present probabilistic flood forecasts so as to bring their most 

salient features to the attention of CPAs and other users (Pappenberger et al. 2013). 

  

Acceptance: Having successfully received and noticed an EW, a recipient then has to understand and 

accept its validity. For the Danube case study, the rich empirical data showed that accepting EWs is 

still very dependent upon familiarity with understanding the meaning of initial condition 

uncertainties and perhaps more importantly about what to do with it. However, in the case of the 

Danube, Demeritt et al. (2013) showed that probabilistic EWs from EFAS are only consulted very 

http://www.kachelmannwetter.de/
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briefly and rarely used as primary source of information to trigger action. Partly this reluctance to 

accept EFAS alerts reflected particular concerns about its skill and local relevance. This complaint 

was common during pre-operational testing and development phase of EFAS, but with the ongoing 

work to post-process and error correction undertaken on EFAS forecasts, it is possible to  look at 

hydrographs presented alongside and locally-derived threshold information which in turn enhance  

user to accept their meaning (de Roo et al. 2011; Demeritt et al. 2012 

 

Prioritisation: As with the other case studies, obstacles to the communication of EWs occurring 

during the prioritisation phase often have to do with the kind of information received and how 

recipients are supposed to act upon it. This was a particular challenge for probabilistic information, 

where recipients were often unsure how much and what kind of response was warranted. As in the 

other case studies, the other main obstacle to the communication of EWs that characterised the 

prioritisation phase consists of not communicated information that might lead to false alarms. The 

fear of missing events or false alarms remain at the middle of this phase and as so many “it is the 

story we have here in Romania about the little boy crying wolf, if people are given wrong information 

it will be difficult to convince them to evacuate and believe in us” (Int. 61). Although EWs are 

received by specialists’ users and the results are perceived as useful, the fear that they might be 

badly interpreted by the general public is central to prioritisation breakdown, civil protection “[…] 

can’t afford losing the trust of the public, so better giving them information that is secured” (Int. 13).  

 

Mobilisation: If most of the problems highlighted above are essentially occurring when probabilistic 

EWs are received and communicated, there is another set of important factors that comes into play 

during the mobilisation phase. First, there is the problem of mismatch between probabilistic 

information and deterministic decision making often needed in hazards response and risk 

management related to extreme weather events. Second, there is the problem linked to the need by 

local players to receive local information which can be used to activate local emergency plans rather 

than forecasts representing information coming from an external source of information and often 

from international partners. These problems are associated with the various political obstacles 

related to the mobilisation moment. This particular moment occurs at the junction of knowledge 

judged as suitable by forecast recipients to take action with the political and legal frameworks in 

which forecasting information circulates. For example, while interviewing the Czech Republic 

national civil protection unit on their potential use of probabilistic early flood warnings, a civil 

protection high officer summarised what most CPAs feel about EWs: national mobilisation is 

contingent to particular types of warnings and legal frameworks and this must be respected when 

deciding to mobilise action over warnings. In the Czech Republic, for example, civil protection is only 

triggered when there is danger, and there is no tradition of pre-warning or legal basis for 

mobilization in the face of uncertain risks. As for example of France, political players are tied to 

liabilities that will make “we can’t afford a system of pre-warnings, by law, we need to send the 

information of evacuation between 120 to 60 minutes in advance and this means that local Fire 

Rescue Service are actioning their evacuation plans” (Int. 71). While this mobilisation problem helps 

re-casting wider challenge in using and communicating probabilistic early warnings, there are 

important questions underpinning the use of EWs that require more attention from EWs 

proponents, especially what regards the organisation of hazards response and risk management. 

Although communication problems occurring during the mobilisation phase have often been framed 

through cognitive and behavioural science (e.g. Grothmann and Reusswig 2006), the institutional 
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dimensions through which probabilistic EWs are disseminated are also tied to the technical 

limitations of EPs and this interrelation is in turn complicating the relationships between forecasters 

and CPAs “we will ensure that the local level of civil protection will receive pertinent information on 

time so one day in advance is also used to help us making sense of the potential risk of flooding, but 

beyond 2 days it is difficult to use” (Int. 61). As for the UK and France, the Danube case study 

exposes the structural and institutional challenge to the communication of EWs occurring during the 

mobilisation phase. This institutional problem is often related to how CPA may overoptimise EWs 

information and prefer waiting for more accuracy instead of acting upon a situation to prevent 

natural hazards.    

 

3.4. River Sihl case study 

The material used to assess the communication of flood EWs for the Sihl case study was collected 

after the development of the GIN EWs and MAP D-PHASE platform (see, Grossi et al. 2008; Zappa et 

al. 2008) which provided end users with probabilistic flood forecasts through a pre-operational 

phase (2009 – 2011). Results coming from an evaluation of a training programme undertook with 

sophisticated users on how probabilistic information were used and understood by MAP D-Phase 

users revealed that users improve their perceived competence for managing natural hazards in 

general and gave them confidence in their hazard prognostic (Frick and Hegg, 2011).  The analysis we 

have performed on the data available for this case study allowed us to highlight a positive interest in 

EWs by civil protection authorities and by riverside residents, but also to identify a number of 

potential breakdowns in the the warning-response chain.. This conclusion has been brought to the 

WSL team after careful analysis of 460 survey questionnaires with property owners with land in the 

flood zone, (Maidl and Buchecker, 2012) 12 semi structured interviews conducted with cantonal 

officers responsible for natural hazard management and a (still ongoing) standardised survey 

targeted at local natural hazard consultants.  Additionally, the KCL team has interviewed and met 

with 2 Swiss civil protection authorities to investigate their use and understanding of EWs in their 

daily practice. This additional material  complements and cross-validates the data already available 

from previous work at WSL (Frick and Hegg, 2011).  

 

Reception: We found no particular issues related to the reception phase for the Sihl case studies. 

However, it is important to note that the regional flood EWs (IFKIS-Hydro Sihl) developed for the Sihl 

river basin (Romang et al. 2010) are only distributed to a very limited number of actors, which  limits 

its reception and potential application for flood prevention measures to the city of Zürich. The GIN 

platform is available to all experts involved in natural hazard management in Switzerland. The 

standardised survey sent to the local natural hazard consultants revealed that most of them only 

started to use this tool after they had absolved the specific course. Most of the cantonal officers 

interviewed expressed that they considered to GIN as too complex to be used by lay persons. The 

GIN platform does also not provide comprehensive early warning systems for flood events in all 

regions. Only a minority of local natural hazard consultants (12 of 39) stated that a early warning 

was available in their region. 

 

Attention: In Switzerland, the use of EWs by both sophisticated and non-sophisticated users showed 

that while EWs users may consult the GIN platform consider medium-term information as useful, 

there is a general sense that during periods of heightened risk or during alert periods, both kind of 
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users will not pay much attention to probabilistic information. For example, Frick and Hegg (2011: 

302) have recorded that non sophisticated users are “[…] likely to fall back on habitual routines if 

they were under time pressure and had to make decisions quickly” while analysing MAP-D-PHASE, 

something that shows that despite welcoming probabilisitc information, an overwhelming feeling 

might occur when users  have all sort of details about the uncertainty which could also detract them 

from pressing concerns and  lead them to rely on other sources of information, mainly deterministic. 

A similar behaviour was found in the survey of the local natural hazard consultants in terms of the 

GIN platform: At the outset and in particular during the event, the consultants tended to rely on 

(deterministic) measurement data of GIN rather than on (probabilistic) prognosis models of GIN. This 

was also noted while doing some site visit of Swiss Civil protection that they prefer keeping their 

eyes on information that provides them with hourly information rather than “getting lost in details 

of uncertain predictions” (field notes 13).        

 

Acceptance: While looking at how MAP-D-PHASE was used by CPAs, Frick and Hegg (2011) have 

noticed a great appetite for probabilistic EWs in Switzerland. Drawing on purely quantitative 

methods, their conclusion are not wrong, but they are hiding some assumptions our qualitative 

assessment has uncovered.  For example, while it is true that Swiss CPAs are generally favourable to 

use EWs, it is also worth to mention that as a CPA told us, that  “we always contact people from 

Meteoswiss when we receive an orange warning, just to be sure we understand what they mean, 

but also to be sure of the information we are going to use to talk to the population is right” (Int. 67). 

This kind of information is also showing that there is a hesitation  to communicate information that 

is not certain and that despite consulting probabilistic EWs, CPAs are not likely to use information 

they regard as unfamiliar or do not know well as they will require experts to help them making sense 

of this information . It is also a statement allowing us to conclude that CPAs are interested in 

receiving probabilistic EWs, but that investing in modelling capacities is insufficient and 

meteorologists and hydrologists should be ready to help CPAs contextualising the meaning of EWs.  

 The fact that local natural hazard consultants prefer to use deterministic data rather than 

ensembles of (meteorological) prognosis models during events emphasises that they do not have full 

confidence in the probabilistic data or their abilities to interpret them. Those local natural hazard 

consultants, however, who reported to have local early warning systems available (N=10) assessed 

these (probabilistic) tools as quite useful and (to a little bit a lower degree) as reliable. Overall, a 

lower proportion of the local natural hazard consultants (22 %)  did consider the lacking reliability of 

early warning as a source of insecurity than the ones that did not (45%).   

 

Prioritisation: Very little data were available for us to be able to conclude something substantial 

about this step. However, it is also important to say that the CPAs we managed to engage with for 

this case study and Switzerland more generally were quick to say that they are not only seeing 

deterministic forecasts as important in their preparation to hazard management. They like looking at 

probabilistic information and scenarios as EWs might help them organising their interventions such 

as ensuring that material and people are available in case they reach intervention thresholds. 

Accordingly, in the survey of the local natural hazard consultants, a considerable number of 

respondents (N= 13) reported to use the GIN platform after the event to compare (probabilistic) 

prognosis models. So, they are at least motivated to get acquainted to probabilistic forecast data. 
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Mobilisation: As for all case studies, Switzerland is not different to the other in what regards the fear 

to be blamed for information that might not be completely certain. Again, here, the most common 

answer was coming from CPAs telling that “I like probabilistic warning so I can organise my 

intervention and be prepared in advance, but if I need help from other cantons, they can’t come on 

probabilistic information, it is a matter of whether I need help or not, I’m afraid I can’t use maybe. 

I’m not working with maybe, just yes and no”. (Int. 67). A similar observation was made in terms of 

the IFKIS-Hydro of the Sihl (Addor, 2009): The responsible of the Sihl lake management expressed 

that they would only be prepared to release water and extend the retention capacity of the lake if a 

one day forecast confirmed the expected occurrence of an extreme event. Again, this problem of 

using information that is not certain for action is somehow condemning probabilistic forecast to the 

status of useful tools that has not much place during the mobilisation period.  

 

3.5. The Soča-Isonzo River case study 

Data about EWS in this case study were collected during a series of participatory workshops held in 

April and May 2012. Three workshops were held on each side of the Italian-Slovenia border, each 

aimed at a different stakeholder group: local NGO and civic Associations (e.g. ,Ambiente 2000, Italia 

Nostra, Lega Ambiente, Amici dell’Isonzo, Associazione Amici dei Musei, Meet up, Kmecka zveva, 

Ribiska Druzina Rence…); government institutions (e.g. ,ARPA F.V.G, Regione FVG, Protezione Civile, 

Comune di Savogna d’Isonzo, ARSO, Obcina Miren – Kostanjevica,Univerza v Novi Gorici, Hidrotehnik 

d.d, ERM Soca d.o.o…); flooding professionals (e.g. ,Centro di Ecologia Teorica ed Applicata, Club 

UNESCO Gorizia, Riserva Naturale foce Isonzo) . Meetings were conducted in Italian with translation 

into Slovenian and focused on early warning systems, non-structural measures, and structural flood 

defences. Data collected included both qualitative notes about stakeholder comments and 

quantitative survey data on stakeholder priorities. 

 In general, there was considerable overlap and consensus in the views expressed by professional 

and governmental stakeholder groups in Italy and Slovenia, but stronger differences between  the 

two civic association workshops, with Slovenian civic associations reporting much greater awareness 

of flood risk than the Italians. In terms of channels for disseminating flood warnings, there were also 

some differences, with Italian stakeholders expressing a preference for the use of SMS text 

messaging as against the Slovenian preference for the use of the local radio as the best way to 

overcome problems at the attention phase and alert the public of imminent danger. All groups 

agreed that acceptance of early warnings would be maximized by the use of local experts, who 

enjoyed  high levels of trust among emergency responders and the public. One interesting finding 

was the desire for warnings to include information about possible safety conditions in the case of an 

occuring event and not about hazard conditions. It was felt that this additional information would 

help with prioritization and mobilization.  

   

4. Improving early-warning systems: lessons learnt from case 

studies       

The framework we outlined in section 2 and then applied to the different case studies allows us to 

highlight where breakdowns are most likely to occur in the communicating and response to EWs.  
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Although the development of EWs in flood risk management seems to become the norm in many 

European countries (Cloke and Pappenberger 2009; Golnaraghi 2013 ), most energy has been 

invested in developing new modelling capacities rather than to improving the communication of and 

response to the resulting EWs.  Thus, the following section intends to summarise the main finding of 

our analysis as well as to identify best practice of risk communication that be develop to overcome 

the tensions we have raised for each case study.  

 

Reception: Most of problems we have seen occurring during this phase were related to the format 

of the information received by CPAs, or to their practices which are not always well known by 

hydrometeorological centres. For example, the fact that people were not able to access their e-mails 

while on the field or that the person responsible to access EWs products through specialised 

websites is absent or cannot remember their password can be an important source of ignorance if a 

early warnings do not reach their recipients.  

 Best Practice: A way to make sure information gets properly transmitted during the 

reception phase is to ensure that EWs are not only received by one high ranked person but 

also by many different recipients. Knowing that some CPAs need EWs to improve their 

preparation tasks as well as  their field intervention it is thus important to improve 

knowledge of CPAs and operational forecasters daily tasks. This better knowledge would 

allow EWs providers to tailor their products to those realities and avoid technical problems 

preventing forecast users to be reached by the information.  

 

Attention: As we have seen, problems during the attention phase are often related to the feeling of 

being inundated with information and thus being unsure about which information should be 

consulted. We have highlighted that there were problems with visualisation aspects and with how 

the message is conveyed to recipients. For example, the problem of scale has been an recurrent 

issue. Most recipients thought that while EWs were clear nationally, it is not always clear where 

events are likely to happen and what kind of events are predicted. The case study of Barcelonnette, 

for example, showed that while EWs are seen as being potentially interesting to CPAs, the fact that 

the Ubaye Valley is not covered by the vigicrue map makes it very unlikely that CPAs working in 

Barcelonnette will consult them.  There is also the complaint that while the vigilance map of Météo-

France contains interesting information, highlighting a complete Department without having a finer 

analysis might lead some users to avoid paying attention to alerts  on the basis that thresholds as 

well as scales are not representative of their realities and needs.  

As we have highlighted, blockages occurring during the attention stage are often related to 

unclear information, when users do not know what to do with this information. This is the case for 

what has been collected for the Swiss and Danube case studies, forecast users such as CPAs prefer 

turning themselves towards information they understand. For example, as we have highlighted in 

section 3, problems of EWs communication associated to the attention phase in France, the UK or 

the other countries involved in the overall project are often related to the oversimplification of 

information that can be visualised through hazard mapping. As we demonstrated in D 5.2, France 

represents flood and severe weather warnings through a ‘traffic light’ model that reduces 

complexity of continuous probability distributions for given events to 4 colour-coded categories of 

risk, a colour systems also found and all case studies. However, evidence for the effectiveness of 

these reduced form of risk communication can vary  (Nobert et al. 2010; Frick and Hegg 2011; Priest 

et al. 2011; de Roo et al.2011; Ramos et al. 2010; Stephens et al. 2012), and in specific case of flood 
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forecasts, there is no consensus among experts about the most salient information to extract from 

ensemble predictions and what can be simplified away without adversely affecting the robustness of 

decision-making (Demeritt et al. 2010; Pappenberger et al. 2012).  

 

 Best Practice: The difficulty EWs adds to the potential to improve robust decision-making is 

also linked to the overwhelming sources of information and product many users are 

accustomed to which in turn prevent them to prefer and even consult EWs information. One 

way to overcome those problems is to ensure e that EWs are providing a source of 

information that is unique and that corresponds to the geographical areas CPAs are working 

in, this means that the problem of spatial resolution should be addressed before imposing 

this information to local centres and CPAs units that could misunderstand how to use EWs in 

their reality of practitioners. Improvement at this level  should be more technical, whereby 

EWs providers should make extra efforts to define products that are clear in their meanings 

as well as establishing clear guidelines about how information should be used.  There is also 

a need for forecast providers to remind operational centres as well as CPAs about the value 

of EWs for planning and about using probabilistic messages in conjunction with other 

sources of information that might improve their capacity to draw a clear picture of the 

potential risks to which they are exposed to.  

 

Acceptance: While it is fair to say that many professional users agree that EWs and probabilistic 

forecasting provide them with surplus of information that is useful, how do they accept the 

scenarios of this information and apply them to their daily routine remain unclear. For example, the 

qualitative approaches that most case studies have applied through their fieldwork shows that when 

EWs are consulted, they are not always part of the decision-making process making operational 

flood forecasters and CPAs taking their decision on action. The general feeling we encountered in all 

case studies is that while EWs are seen as valuable, many users are unsure of what to do with them 

and thus leading them to wider tensions located between acceptance and prioritisation.  This in 

turn, has important consequence on whether or not an EW forecast is going to be accepted. The 

Danube case study is particularly striking in that sense. As most countries are in the process of been 

introduced to EWs and to the probabilistic science that is driving their development, the reflex to go 

back to deterministic old fashion methods is often more appealing (Demeritt et al. 2013) than accept 

EWs. This lack of familiarity often leads users to reject EWs on the basis that they are not enough 

credible. In other instances, and this is more common in countries developing their in-house EWs 

flood systems such as for France, Switzerland and the UK, there are strong disciplinary protocols 

whereby professionals such as operational forecasters are not so interested in divulging information 

that is not entirely certain about the potential risk forecasted through EWs, as it undermines their 

credibility as experts. There is also the general paternalistic view conditioned by operational 

hierarchy whereby operational forecasters want to maintain their status of experts and are not 

interested in providing their users with information containing probabilities (Demeritt et al. 2010). 

Thus, in every case study, excluding for the Soča-Isonzo River, the general obstacles to using EWs has 

been related to the potential confusion that can emerge from the communication of EWs to users 

that might not be able to deal with uncertain answers. The acceptance moment is not only shaped 

by the practices of forecasting and field intervention put in place by CPAs, it also linked to 

expectations about the role of communication in risk management but also, more generally, about 

the role of science as a way to develop more adapted prevention and preparedness strategies. 
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Accepting or rejecting EWs is not only linked to wider implications of being wrong and false alarms, 

but it is also linked to the belief that EWs information should be accurate.  This is an issue that has 

been raised throughout the Danube case studies, but also in France where scientific authority in the 

context of risk management is seen as vital and thus knowledge used to plan prevention, 

preparedness and evacuation protocols are meant to be certain, leading users to reject message that 

might be falling outside those expectations. However, in Switzerland, EWs are seen as useful and 

accepted by CPAs for their capacities to improve preparedness and we have noticed reluctance in 

using probabilistic EWs if their meaning could not be clarified by meteorologists or hydrologists. 

 Best Practice: Thus, while EWs are seen as interesting information in most case studies, 

accepting their content seems more difficult than it looks like and this is mainly related to 

question of scientific authority and limited experience at handing uncertainties from 

sophisticated users, and this in turn, may lead to non-acceptance of EWs forecasts. A way to 

overcome those problems, and that can be also related to the best practice we flagged for 

the reception step, which consists of allowing forecast providers is to engage with their 

users and to realise  how EWs  are used, which in turn should allow providers to identify 

potential gaps in the communication of their EWs and provide products and means of 

communication that will make EWs uncertainties easier to measure and integrate in 

operational as well as CPAs tasks which in turn will play a role in improving their risk literacy 

(Giegerenzer 2002).  

              

Prioritisation: While phases of attention and acceptance are dealing with set of issues that are 

overlapping on the prioritisation phase, this latter has been generally occurring when EWs were 

conflicting with other problems that needed to be managed in the now rather than in the medium-

term time-frame provided by EWs. As we have exposed in this report, EWs are seen as valuable 

source of information for most users, however their communication might not always be as straight 

forward as expected by forecast providers and this is mainly because they are assuming that 

preparedness and prevention is more important than evacuation protocols, when for most users, it 

is only when risk of evacuation becomes eminent that information going beyond 24 hours is needed, 

as other demands such as paying attention to hourly forecast might have priority.  The interest into 

time-scales reflecting intervention has been noticed in most case studies, as what seems to be 

crucial for most users is how they could use forecasting information that are helping them to answer 

questions require deterministic answers, such as the too often popular questions asked by non-

sophisticated to operational forecasters about the moment the threshold of flooding is going to be 

reached.  

 Best Practice: The communication required for this kind of situation would more likely lead 

operational forecasters to prioritise deterministic information. Finding solution to the 

communication of EWs that could reduce the tension created during this phase is not easy 

as extreme weather events such as floods require rapid action and this is particularly true for 

area prone to flash flooding. However, there is a need to emphasise the benefits of using 

EWs to monitor current situation that might escalate into extreme events such as flooding 

and thus enlarging the spectrum of interests of sophisticated users by instating a culture of 

prevention in which medium term planning and dealing with uncertainties will have their 

place. Thus, we recommend a development of EWs that would provide information that can 
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be communicated to CPAs with their uncertainties and to assure that there is governmental 

initiative to develop risk management policies that will integrate uncertain information.   

 

Mobilisation: As this report has demonstrated, the question of communication of EWs during the 

phase of mobilisation is far more political than scientific. This is not new to the challenge of 

communicating and dealing with uncertainties in political environments in which responsibilities are 

legally bonded and policies embodied by a deterministic understanding of risk. Thus, drawing on 

each case study, we were able to show that the main communication problem occurring during the 

mobilisation phase was mainly animated by a blame gaming politics and by risk governance regimes 

built on aversion to failures and in which false alarms are impossible. Thus, acting on uncertainties is 

practically impossible for many EWs users and this is mainly related to the responsibilities they bear 

in the chain of risk communication and to high costs communicating information that might be 

wrong.  

 Best Practice: The French sociologists Michel Callon, Pierre Lascoumes and Yannick Barthe 

(2001) are engaging with the problem of secularisation of science that is underlying the 

mobilisation phase, whereby EWs are developed following the more developed science and 

concept of uncertainties that is defined through the frame of scientific practices, thus 

reducing uncertainties to the sole experience of science. Thus, by their interest in developing 

hybrids forums through which scientists, in the case of this report meteorologists and 

hydrologists, would open themselves to what Callon et al. (2001) called savoir minoritaire or 

what we can translate as non-technical knowledge which gives more space to the practices 

of the everyday experience EWs developers seems to ignore. While this engagement needs 

to be inclusive, it is not only the development of science that might be improved from this 

new forms of relationship, but also the very idea of democracy and politics, both 

fundamental in shaping approach to risk and uncertainties.  Although some experiments 

have been done in this direction by Landström et al. (2011), their interest has been mainly 

oriented towards technological development, there is a need here to study a bit more 

closely how this kind of hybrid forums inspired by the sociology of translation can also be 

involved in rethinking relationships to uncertainties and risks.    

 

5. Conclusion 
This report demonstrates that despite the technical promises of EWs and the recent interest in 

furthering the use of early warnings in risk communication strategies (e.g. Pitt 2008, IPCC 2012), our 

empirical evidences (ethnographic fieldwork, interviews) show that assumptions about their added 

value persist in both academic and policy arenas. By drawing on Meyer et al. (2010) artificial 

fragmentation of social action, we are able to localise where breakdowns may occur in the 

communication of probabilistic flood forecasts, but also, to show that the benefits of EPs are not as 

clear as it seems to be beyond the forecasting room. The different breakdowns during the 

communication of early warnings demonstrate that while the meaning of probabilistic information 

can confuse more than help users in their practices, problems which seem trivial at first sight can 

have significant impacts on the ways in which information circulates between different forecasts 

users. For example, problems occurring during the moment of reception might have disastrous 

effects on the chain of interactions involved in forecasts communication. However, as we showed, 
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those problems cannot be reduced to the technical aspects of risk communication or to the 

simplicity of deficit and mental models of risk communication. Rather, we stressed that the political 

nature of risk management as well as the ways in which institutional settings and professional 

liabilities are organised and articulated are more likely to produce potential breakdowns when early 

warnings are received, interpreted and used for flood risk preparedness and crisis management. 

While the reception moment is seen as the first step in the chain of interactions between different 

users, the political dimensions to early warnings we are raising in this paper have major implications 

for the production of acceptance, prioritisation and mobilisation moments and, more broadly, to the 

research on early warnings in general.  

 As we demonstrated, many political obstacles come to make the use of EPs far more problematic 

than easy for users, but based on our empirical evidences, we would like end this paper by 

emphasising where it is more likely for EPs to complicate environmental hazard management. First, 

the unfamiliarity with EPs can be cited as the biggest obstacle to the use of pre-warnings, impacting 

mainly on the acceptance moment. However, it is important to draw a line between technical 

unfamiliarity, linked with how to handle model uncertainties, and political unfamiliarity linked with 

the confusion occurring when accepting a pre-warning that may obstruct professional competences 

and legal protocols shaping interventions. In the context of flood risk, the acceptance moment is 

certainly one of the most problematic and a way to reduce the tensions emerging during this phase 

would be to introduce forecasters and CPAs to the benefits of establishing their thresholds of action 

on probabilistic values instead of using rigid deterministic water levels.  

 However, the major political and institutional tensions emerging from the phases of prioritisation 

and mobilisation are central to the use of EPs and should be also identified as potential moments 

where “better” forecasts may fail to elucidate environmental risk management. Those blockages are 

due partly to the non-acceptance of failure in many risk management regimes, leaving little place for 

uncertain knowledge to circulate. The mobilisation moment is somehow echoing to prioritisation 

regarding the institutional tensions emerging when EPs are used, mainly because priority scenarios 

are often resting on cost-benefit analysis that do not take into account any form of uncertainty.  This 

is particularly true for small communities with limited revenues and power subject to higher 

authority in the management of environmental risk.  

 Integrating pre-warning systems into environmental risk management requires engaging with 

political obstacles limiting their use, and this means replacing the action-reaction culture currently 

dominating most risk management with a culture in which pre-emption measures (Anderson 2010) 

become central to the interrelations between the five moments shaping the warning-response 

process identified above. Opting for the development of a culture of pre-emption also means 

overturning the ascendant logic of cost-benefit analysis and structural measures in risk management 

and implementing a major political shift through which risk would be reconceptualised as a way of 

being rather than an entity that needs to be controlled. This effort implies finding the roots of this 

culture outside neo-classical economics and engineer based practices (e.g. levees, dikes) as the 

dominant way to deal with most environmental hazards. This culture change means providing 

modifications to the ways in which risks is perceived and acted upon, opening up on a culture 

embracing the imperfect and uncertain nature of when, where and with which magnitude an event 

might occur.  Thus, the production of a pre-emption culture should be seen as process rather than a 

final product, but it is a process requiring significant modifications to integrate the concept of 

uncertainty beyond the world of technical advancements. Institutional and political uncertainties are 
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also important in the management of environmental hazards, something both scientists and policy 

makers should keep in mind.   
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