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1. Introduction  
The risk communication is itself one of the most important non-structural measures for managing 

flood risks, but risk communication can also play an important role in structural engineering-based 

approaches to managing the risks from flooding. From a risk governance perspective both structural 

and non-structural approaches should be understood holistically as parts of larger governance 

regimes for disaster risk reduction. Within such regimes risk communication can take a variety of 

forms whose current effectiveness and potential future contributions to disaster risk reduction WP5 

of the KULTURisk project is designed to assess. 

 In contrast to the short-time scale of early warning systems, which were the focus for WP2 

and D5.3 (Demeritt et al. 2013), this report focuses on the role of risk communication in managing 

longer-term risks. Such longer term risks were the focus for research of WP3 (on non-structural 

measures) and WP 4 (on structural measures). In both cases, the principle for medium for risk 

communication is flood maps, and as part of the cross-cutting focus of WP5 on risk communication, 

this report therefore focuses on assessing the effectiveness of flood maps as a strategy for disaster 

risk reduction. Whereas WP3 dealt with techniques for mapping, the focus here is much more on 

how those maps are disseminated and used in risk governance. Building on the baseline assessment 

of risk communication practices reported in D5.2 (Demeritt et al. 2012), this report identifies the 

various different roles played by flood maps within both structural and non-structural approaches to 

flood risk management. It then draws on research conducted in the KULTURisk case studies to assess 

their effectiveness and analyse the potential contributions of flood mapping to developing a wider 

culture of risk prevention. 

 To that end, the report is structured as follows. We begin by setting out a conceptual model 

for understanding the role of risk maps in the governance of flood risks. We then use this framework 

to review findings from the various KULTURisk case studies about the role and effectiveness of flood 

maps in each case. The report then concludes with some more general reflections on the potential 

of risk maps as a disaster risk reduction strategy. 

2. Theorizing the functions of flood maps in risk governance 
 Flood maps can take a variety of forms—paper, digital, and dynamic—and be used to convey 

a variety of different kinds of spatial information. D5.1 provided a comprehensive review of the 

literature on flood risk mapping (Demeritt, Nobert, and Buchecker 2011), and in the period since its 

completion several other reviews of the literature on flood risk mapping and communication have 

been published (Meyer et al. 2012; Priest et al. 2012). Flood hazard maps display the spatial 

distribution of flood hazards (ie areas exposed to particular probabilities of inundation, or water 

depth, or water velocity). Under Article 6 of the Floods Directive (2007/60/EC),member states were 

required to prepare “Flood hazard maps shall cover the geographical areas which could be flooded 

according to the following scenarios: 

(a) floods with a low probability, or extreme event scenarios; 

(b) floods with a medium probability (likely return period ≥ 100 years); 

(c) floods with a high probability, where appropriate” (Council of the European Union 2007) 

 

Such hazard maps might also be thought of as uncertainty maps, in at least two senses. First, the 

areas they depict are often defined probabilistically in terms of statistical return periods. Second, 
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those statistical return periods are themselves highly uncertain. Particularly for low probability 

extreme flood events, data on which to construct a low probability scenario are scarce, and subject 

to different assumptions about heavy-tailed probability distributions, the generation of multi-

dimensional probability distribution functions under uncertainties, and the unknown implications of 

future climate change for future probabilities of flooding of different magnitudes.  

 It is common to supplement flood hazard maps by overlaying the location of the key assets 

exposed to such hazards (i.e., people, properties, or critical infrastructure). Such maps can termed 

flood risk maps. Under Article 6 of the Floods Directive, EU member states were required to 

generate “Flood risk maps … show[ing] the potential adverse consequences [of flooding].. and 

expressed in terms of the following: 

(a) the indicative number of inhabitants potentially affected; 

(b) type of economic activity of the area potentially affected; 

(c) installations as referred to in Annex I to Council Directive 96/61/EC of 24 September 1996 

concerning integrated pollution prevention and control [9] which might cause accidental pollution in 

case of flooding and potentially affected protected areas identified in Annex IV(1)(i), (iii) and (v) to 

Directive 2000/60/EC”(Council of the European Union 2007).  

But overlaying assets at risk on a hazard map is not, strictly speaking, a ‘risk’ map, since it is not 

displaying risk, in the sense of the combined product of both flood hazard and exposure. Rather 

overlaying hazard and exposure data is really just juxtaposition. By contrast, true risk map would 

seek to combine them. The insurance industry for example often generates true risk maps to show 

the expected annual losses or total values at risk emerging as the combined product of both flood 

hazard and exposure.   

 Although these distinctions between hazard and risk maps are clear in theory, they are 

rarely observed in practice, and terms like ‘flood risk map’ are often loosely applied to describe 

maps that are in fact hazard maps (Demeritt, Nobert, and Buchecker 2011). Given the widespread 

inconsistency in the names applied to such maps, this report will use the term ‘flood map’ to refer 

generically to any sort of map depicting flood hazards, assets exposed to them, and/or the combined 

risk emerging as a product of the two. The more technical terms ‘flood hazard’ and ‘flood risk’ map 

will be reserved for use to describe those particular kinds of maps. 

  Flood mapping is about much more than simply communicating information about the 

spatial distribution of flood hazards and risks. Risk is a generative concept whose meaning greatly 

exceeds the technical product of probability x consequences. For many social theorists, risk is now 

the defining concept of an emerging global ‘risk society’. This term was coined by the sociologist 

Ulrich Beck (1992). He theorized that incalculable threats like climate change are triggering a new 

phase of reflexive modernization more concerned with the risks created by modernity itself.  By 

contrast, other theorists such as Michel Foucault (1991; cf. Dean 1999) emphasize that risk is not a 

thing-in-itself so much as a practical way of being-in-the-world. Risk is about choices in the face of a 

future that is not simply uncertain, in the technical sense of being difficult to definitively forecast, 

but fundamentally indeterminate insofar as it is shaped reflexively through an open horizon of 

individual choice and societal debate. Risk calculation opens future perils up to potential 

preventative action in the present, transforming climate change from a matter of fate into one of 

choices taken in the face of uncertainty (Oels 2013; Webb 2011; Lövbrand, Stripple, and Wiman 

2009).  
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 This risk governance perspective suggests some new ways to think about the paradigm shift 

in flood hazards from engineering flood defences to ‘Making Space for Water’(Johnson and Priest 

2008; Butler and Pidgeon 2011), as the Government’s flood risk management for England is titled 

(Defra 2005). This paradigm shift in flooding policy from engineering defences to managing risk 

acknowledges wider strategic trade-offs between minimizing the probability and consequences of 

flooding as against other competing policy imperatives, such as the promotion of economic 

development and brownfield regeneration, conservation of wetlands and coastal habitats, or 

avoidance of planning blight. Defra (2005) asserts that “building ever higher and stronger defences is 

not sustainable”, environmentally as much as economically as much as environmentally. Thus Defra 

(2005) explains, “it may be necessary to let some places flood more frequently in future.” Security is 

no longer promised by the neoliberal state. Instead Defra sees its role as an enabling one “help[ing] 

communities adapt” to living with risk.  

 Flood maps are play a number of different roles in this new risk-based approach to 

managing floods, but their institutional function exceeds mere information provision. Maps don’t 

simply communicate risk. They are also a means of managing it. In requiring member states to make 

their flood hazard and flood risk maps available to the public at large, the EU Floods Directive 

(2007/60/EC) is also trying to shape public attitudes and encourage those living in areas at risk of 

flooding to assume more responsibility for managing it. In a neoliberal climate of fiscal restraint, 

those maps can also provide “a valuable basis for priority setting and further technical, financial and 

political decisions regarding flood risk management” (Council of the European Union 2007). Use of 

these formal tools also promises greater transparency and public acceptance of contentious 

decisions about who will-- and will not-- benefit from public investment in hazard mitigation. Risk 

maps can be used define the limits of state protections against flooding while simultaneously 

transferring responsibility for its management. Flood maps can also serve various internal 

organizational purposes as well. Under the comprehensive spending review, the Environment 

Agency in England is accountable to the Treasury for a series of performance targets, including one 

for reducing the number of properties in each of the Blue zones on the flood map. Its board, in turn, 

maintains an elaborate risk- based corporate score card to audit its own performance and manage 

the organizational risk at failing to hit those targets. 

 One way to understand this dizzying variety of governance applications of flood maps is to take a 

cybernetic perspective. This approach has been used successfully before to understand risk 

governance systems in general (Hood, Rothstein, and Baldwin 2001), and flood risk management 

regimes in particular (Krieger 2013). From this perspective flood risk management can be 

understood as a feedback-control system involving three essential governance functions: 

1) a detecting, or information-gathering, function to gather information about the state of 
the system, effectiveness of controls, and the likelihood and impact of potential 
governance problems;  

2) a directing, or goal and standard-setting, function to set general governance goals and 
standards for what should organizations do and how far they should go to avoid adverse 
outcomes; 

3) an effecting, or enforcement and behaviour change, function to implement policies and 
change the system state to bring it into line with governance goals.   

Flood maps can potentially be used to serve all three governance functions. Maps are obviously a 

major mechanisms for information gathering. This detecting function might focus on mapping areas 

at risk of flooding or benefitting from flood defences or perhaps containing certain vulnerable 
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populations or key assets. But maps can also play a role in defining governance standards and goals, 

whether for land use regulation and insurability, which are often applied to zones defined in terms 

of hazard-based return periods, or for institutional performance management.  In England, for 

example, the performance targets set by central government for the Environment Agency are 

defined cartographically in terms of institutional requirements for reducing the number of 

households and vulnerable people in different hazard-based flood zones.  Finally, mapping and then 

communicating the areas at risk of flooding is also a way of discouraging people from building in 

those areas and thereby reducing the risks of flood disasters. 

 In the discussion that follows we use this framework to structure our assessment of the 

effectiveness of flood maps in the various KULTURisk case studies.1 As noted in D5.2 (Demeritt et al. 

2012), flood maps are produced in a number of different ways and for different ends in the different 

case studies. In order to assess their effectiveness in any case it is important, first, to identify 

governance function they are intended to serve. Those purposes then provide a yardstick with which 

the various different data sets available from the case studies (also described, at length, in D5.2 

(Demeritt et al. 2012)) can be used to evaluate both their effectiveness at achieving those 

governance functions and the scope for improvement with new risk communication strategies and 

methods.  

3. The Soča-Isonzo River case study 
This case study is located in a transboundary watershed and was selected to explore the challenges 

that this poses for effective flood risk management. As noted in D5.2 (Demeritt et al. 2012), flood 

mapping is done is somewhat different ways on either side of the Italian-Slovenia border. For 

instance, flood maps in Slovenia depict residual risks of failure, whereas those in Italy do not (Figure 

1), and these differences in information gathering function served by those maps can create 

difficulties in terms not just of public understanding of the threats posed by flooding but also for 

policymakers, who must set prepare and implement spatial plans and regulations.  

 
Figure 1. Flood maps of Vipava catchment (a) Italy (b) Slovenia 

                                                           
1 Work on the Danube case study focused exclusively on the communication of early warnings in a 

transnational basin, and so that case study is not considered in this report. 
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 KULTURisk research about flood mapping in the Soča-Isonzo case study focused primarily on 

the information gathering function of flood maps and use participatory methods to engage with 

stakeholders and collect their views about how best to design and disseminate flood maps in the 

region. A secondary goal of the research was to enhance transboundary understanding and 

cooperation. 

  To achieve those aims, the Alto Adriatico Water Authority, in collaboration with KULTURisk 

partners from the University of Ljubljana in Slovenia, organized a series of participatory workshops—

the ‘Laboratorio Vipacco/Laboratorij Vipava’ (Figure 2)- with various stakeholder groups in the 

transboundary Vipava catchment. These workshops were 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 understanding, design, and use of flood maps, among other topics. Data 

collected included both qualitative notes about stakeholder comments and quantitative survey data 

on stakeholder priorities. 

 

 
Figure 2.  Participatory discussions at the Laboratorio Vipacco/Laboratorij Vipava 
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 As far as awarenss of flood maps was concerned, there were similar patterns among the 

different stakeholder groups on either side of the border. Whereas experts and government officials 

in Italy and Slovenia both showed high levels of awareness of existing maps and generally knew 

where they could be found, civic groups of ordinary citizens in Italy and Slovenia were equally 

ignorant of the maps. This is perhaps surprising since the background awareness of flood risk was 

reasonably high among participants at the Slovenian civic associations workshop: unlike their Italian 

counterparts they were aware of the potenial risks flooding but relatively few knew about the maps 

or where they could be found. These findings suggest that there is some further work to be done to 

raise public awarenss of flood maps if they are to serve as a mechanism for effecting attitude and 

behavior change among the ordinary public. The few citizens who had used the flood maps and 

consulted them for purely private purposes. 

 To gather information to inform the design of future hazard and maps, the Laboratorio 

Vipacco/Laboratorij Vipava also asked participants about what information should be included in 

flood maps and how that information might be presented to make it as easy as possible to 

understand. There was considerable consensus among Italian and Slovenia stakeholder groups about 

a number of design features, which were regarded by participants as good practice, including:  

 use of satellite image as background image; 

 report landmarks, sensitive and/or vulnerable sites, sites of interest and/or well-known 

places 

 use of colors to characterize the spatial elements 

 use graphics to create an easy message to stakeholders (color code, symbols) 

 include explanation of the steps to be taken before/during an event (what to do, who to 

contact) 

 placing symbols to explain the compatible or incompatible uses/activities 

 

There was also consensus on the need to generate different maps to serve expert users, who would 

require information about water depths and speed, as against lay publics for whom communicating 

the risk of inundation, along, perhaps with some information about what measures might be taken 

or where to go in order to learn more about the problem, was regarded as sufficient to raise 

awareness and thus hopefully trigger appropriately precautionary responses. 

 Given the low levels of awareness and usage reported by lay participants, the suggestions 

made by the Laboratorio Vipacco/Laboratorij Vipava about map dissemination are particularly 

noteworthy. In addition to providing maps in digital form, preferably accessible from and tailored to 

viewing on mobile devices, there was support for the production of flood maps in paper form, to 

reach those who by age or for other reasons were not comfortable using the Internet. It was also 

suggested that it would be useful, in terms of raising public awaress, both of flood to provide flood 

maps as signs or posters to be exhibited in public places, like schools, post offices, and hospitals, 

located in or near areas at risk of flooding.   
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4. River Sihl case study  
Flowing from the mountains of north central Switzerland through Zurich and some of the most 

densely populated urban areas in Switzerland, the River Sihl case study  was selected to explore the 

challenges of urban flooding, which are compounded by vulnerability to landslides on the upper 

reaches of the catchment. As noted in D5.2 (Demeritt et al. 2012), Swiss cantons are required, by 

federal law, to produce municipal hazard maps, depicting information about a variety of hydro-

meteorological hazards, including floods, landslides, and avalanches. This information gathering 

function is then used both to inform standard setting for land use regulation and insurance and to 

effect behavior change and encourage disaster risk reduction actions by communicating flood risks 

to residents exposed to flood and other hazards. 

  For the purposes of this report on  the effectiveness of flood mapping and risk 

communication as as disaster risk reduction strategies, there are 4 strands of KULTURisk research in 

this case study that are relevant. 

 First, researchers from WSL conducted an evaluation study of an October 2011 information 

campaign conducted by the city of Zürich with the intention of affecting behaviour change through 

risk communication. In this campaign all property owners with land in the hazard zone (about 11000 

addresses) were sent three written documents: a brochure on flood risk, a newsletter on the flood 

risk situation in Zürich and an information sheet on the legal implications of the hazard map of 

Zürich for land use regulation. 

Furthermore they were 

encouraged in the cover letter 

to visit the online hazard map of 

Zürich. To evaluate this risk 

communication campaign, WSL 

developed a standardised 

questionnaire in cooperation 

with the responsible authorities 

of the city. This questionnaire 

was sent at the end of February 

2012 to a random sample of 

1450 affected property owners. 

The questionnaire comprised 35 questions focusing on respondents’ attendance and assessed 

quality of the information campaign, respondents’ perceived flood risk, perceived and real risk 

knowledge, intention to implement prevention measures, risk acceptance and respondents’ sense of 

responsibility for risk prevention. The response rate achieved respectable 35%. 

 Descriptive analysis revealed that homeowners’ perception of the flood risk in Zurich was 

noticeably low (Figure 3), since most experts regard an HQ100 event as likely to produce very high 

damages in the city of Zürich. Regression analysis of the survey responses indicates that the level of 

attendance paid by respondents to the information campaign had the most significant influence on 

their awareness of flood risk (r2=0.362, p < .000) but no statistically significant effect on their 

acceptance of it.  

 Further regression analysis of survey responses explored the impact of the risk 

communication campaign on property owners’ motivation to implement individual prevention 

measures. The analysis revealed that property owners’ preparedness was directly influenced by the 

Figure 3 
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perceived quality of the information material and respondents’ risk awareness rather than their 

attendance of the risk campaign (Figure 4). Intensive attendance of the risk campaign, however, 

appeared to be a main predictor for both direct influence factors. These findings suggests the 

potential for risk communication to affect changes in attitudes and perceptions about risk and thus 

to play an important role in disaster risk reductions strategies. 

 

 
 

Figure  4. The influence factors of property owners’ motivation to implement individual 

prevention measures in their houses. Data based on a standardised survey of the property owners 

in Zürich affected by the hazard map (N= 250). 

 

Findings of the evaluation study were comprehensively documented in a report that was distributed 

to all relevant actors on the local, cantonal and federal level (Maidl und Buchecker, 2013) and have 

been reworked now for submisison to an international journal (Maidl and Buchecker, subm.). 

 

 

Figure 5. coverage of risk prevention measures in the local and regional newspapers during and 

after the flood event in the Kander and Lötschen valley (Oct. 2011). 
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 Second, WSL researchers conducted a study of media coverage of a 2011 flood event in the 

Kander and Lötschen valley, where local residents’ perceptions were studied for work conducted as 

part of WP1. This complementary media analysis sought to gain insights into how flood risk and 

prevention measures (structural and non-structural) were framed in the coverage (Figure 5). The 

findings revealed that the local and regional newspapers reports during and after the flood event 

mainly about intervention measures (green) and structural measures (red) and hardly about 

individual or non-structural prevention measures (blue) (see Figure 5). In this case, we conclude that 

the local mass media information tends to maintain hazard control strategies rather than 

propagating a risk prevention culture. 

 Third, WSL researchers sought to evaluate the effectiveness of knowledge transfer and 

education schemes on risk prevention through a study of a federal education program for local 

natural hazard consultants (LHNC). Responding to past studies showing lack of knowledge in risk 

management at the local level in Switzerland, the Federal Office for the Environment (FOEN) 

developed the concept of training local inhabitants as LNHCs. The training comprised natural hazard 

processes, interpretation of meteorological data, prevention measures, and the Joint Information 

Platform for Natural Hazards (GIN), which is an online platform bringing together hazard and risk 

maps, forecasts and other hazard information so as “to make timely and relevant specialised 

information available 

to the federal, 

cantonal and 

municipal task forces 

in a combined and 

practical form to 

facilitate their 

response to natural 

events.” 

 To evaluate 

this risk 

communication 

programme, a 

standardized 

questionnaire was 

sent out to 159 

participants of the training program and returned by 80 participants (return rate 50%) between June 

and September 2013. The 

survey showed that 

almost all LNHCs have 

access to hazard and risk 

maps and that other 

sources of information 

are somewhat less 

accessible (Figure 6). 

After the completing 

training, the respondents 

Figure 6. Percentage of respondents familiar with source 

http://www.gin-info.ch/gin_short_en.htm
http://www.gin-info.ch/gin_short_en.htm
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reporting making substantially more frequent and more wide-ranging use of information on the GIN 

than they did before (Figure 7). They also reported increases in a number of areas of competence 

necessary for their ability to extract useful information from the GIN and use it for risk management 

(Figure 8). These findings suggest the value of the training programme in building disaster risk 

reduction capacity.   

 

 

Figure 8. LNHCs’ reported levels of usage of different information sources before 

  

Finally, WSL researchers were involved in evaluating a collaborative project by the city of Zürich to 

implement a new hazard map. To that end, the city established an inter-sectoral commission  

including representatives of all relevant departments of the city and of some cantonal offices. Its 

task was to identify critical public objects, to elaborate emergency plans, to define the building 

permission process and to inform the user groups. To identify the benefits and limitations of this 

pilot implementation project, qualitative interviews were conducted with 9 representatives of the 

implementation committee in the final phase of the project.  

The analysis of the interviews revealed that: 

 The collaborative implementation project contributed to the sensitization of the city 

administration towards flood risk in Zürich. 

 The collaborative realization of the organizational prevention measures was considered as 

highly efficient and highly satisfying 

 Some departments, however, could not be fully interested for and involved in the process 

 Furthermore, only highly engaged participants perceived themselves as members of the 

implementation committee rather than as representatives of their departments 

These results suggest that the collaborative implementation facilitated a more comprehensive flood 

prevention in the city of Zürich. More information efforts, however, will be needed to also involve 

the less interested departments (e.g. city planning) into the implementation process. The findings of 

this study have been published in a practice-oriented Swiss journal (Maidl et al., 2013a). 
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5. Barcelonnette case study 
Barcelonnette was chosen as a KULTURisk case study because it is subject to landslides and debris 

flows as well as flash flooding and so exemplifies the challenges of dealing with multiple, correlated 

risks. However these hazards and the procedures in place for governing them through risk 

communication are determined through an over-arching national regime for risk management in 

France, and so to understand the Barcelonnette case KULTURisk research also sought to explore the 

ways in which flood maps feature in that national regime for hazard management in France. 

 As noted in D5.2 (Demeritt et al. 2012), hazard maps are the centre piece for an all-hazards 

approach to risk management in France. As part of a detecting function of governance, communes 

are required to map the various natural perils facing them and to use these to inform plans prevent 

those perils from occurring, typically through the use of land use regulations to keep people out of 

harm’s way. French policy emphasizes the need for the development of a “risk culture” at every 

government level, in relation to flooding. This implies that local authorities must integrate flood risks 

in their land use planning and communicate these risks to households and companies potentially 

subject to flooding in order to facilitate the acceptation of flood management measures (Rode 

2012). However, there are important questions about the effectiveness of that broad strategy and 

about whether and how in actual practice flood maps figure both in the directing function of setting 

standards for land use or in the effecting function of directing behaviour change.  

 

 
Figure 9 PPR from the “Commune de Faucon de Barcelonnette” 
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To answer those questions, KCL researchers conducted a series of interviews with with elected 

mayors and civil protection officials on risk awareness and political responsibilities in risk 

management across France (n=15) as well as with local stakeholders in Barcelonette (n=5). KCL 

researchers also participated in a workshop with local stakeholders in Barcelonette and had access 

to quantitative surveys (16) on risk perception and awareness distributed to civil protection 

authorities, political players and riverbanks’ residents in Barcelonette (Angignard 2011). In total, 

twenty eight questionnaires were sent out with a response rate of (53.6%) and the broad results 

indicate that respondents felt poorly informed and there was low confidence in the public 

authorities in what regards their competence to manage hydrometeorological risks. 

 In terms of the detecting function of governance, Barcelonette has made good progress in 

its information gathering. There are multi-hazard maps (Figure 9) and the Mayor has been pushing 

the move from hazard mapping to risk mapping that would include information about the location of 

hospitals and other key civic buildings as well as the locations of the elderly and other vulnerable 

populations, so that they can be identified and made safe. However, evidence from other communes 

indicates that many areas, including some of those affected by the Xanthia storm, have not 

completed flood maps, or if they have they are not yet included within the national Atlas des Zones 

inondables, which was established by Ministerial order in 1994 but is not entirely complete, some 

twenty years later.  

 The connections between gathering hazard and risk information in maps and then governing 

those risks through regulatory standard setting and policy implementation enforcement are patchy 

and weak. This is partly because of the proliferation of different regulatory requirements set down 

by different ministries, including Plans de Prevention d’inondation (PPI), plan communal de 

sauvegarde (PCS), and Plans de prevention des risques (PPR). As a result, there is often low 

awareness of the various requirements. When asked about his PCS and its relationship to the PPR, 

the mayor of Barcelonnette replied, “what is a PPR?” He had no particular knowledge of the plan 

itself or, apparently, of his statutory duty to prepare it and then abide by its stipulations. Similarly in 

other communes, research found that knowledge of the various plans was weak and that they were 

rarely adhered to in granting permission for land use. As one ministry official explained: 

 “We have noticed in the last years, that mayors have failed lamentably to define their PCS, in other 

words, mayors were not making their PCS although by the law they are required to do so…We are 

not Anglo-Saxon here (laugher). If you want, they are risks relatively known and those mayors have 

the tendency to think, “the big problems and those exposed are the neighbours [in other 

municipalities]” (interview, France) 

 The research suggests the need for much tighter coupling of risk assessment and 

information gathering functions to enforcement and implementation.  
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6. Carlisle and Somerset case studies 
While Carlisle was chosen to illustrate urban flood risks and the Somerset case study to illustrate 

coastal flooding, risk communication in both cases is governed by the same over-arching national 

regime for flood risk management in England, and so KULTURisk research also sought to explore the 

ways in which flood maps feature in that national regime.  

 As noted in D5.2 (Demeritt et al. 2012), flood maps are used for a number of different 

purposes in the English flood risk management regime. Flood maps are used in spatial planning and 

land use regulation to delineate 3 different Flood Zones, which are defined in terms of probability of 

inundation and on that basis then subject to different restrictions on development so as to mimimize 

the exposure to flood hazards. Insurability standards for accessing private insurance in England are 

also defined in terms of a 1:75 return period, though this standard is not mapped and thereby 

communicated publicly to those affected. In addition to these standard-setting functions of flood 

maps, the communication of flood hazards and risk through maps also serves an effecting function 

by raising wider strategic awareness of flooding among policymakers and the public in relation to 

economic development and other policy imperatives.  

 

 
Figure 10. Environment Agency Flood Map for Carlisle 

 

 Internally within the Environment Agency, the Executive non-departmental public body 

responsible to the Environment Secretary for leading on flood risk management in England, flood 

maps are also used to a variety for a variety of different governance functions. They serve a directing 

function by defining various performance standards and targets that the Agency is expected to 

achieve as part of its ‘corporate score card’, such as the number households within different flood 

zones receiving flood warnings or protected by defences. To achieve those targets the Agency then 
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also uses flood maps to perform the effecting function of planning and prioritizing its own flood and 

coastal erosion risk management investment activities. By defining the limits of what it is able to do 

and where, the maps can also be used for another effecting function: deflecting blamed by 

communicating externally to those benefiting from flood defences about the residual risks of their 

failing (Figure 10). Communicating those residual risks is one strategy for the EA to manage public 

expectations about its own performance and the institutional risk of blame in the event of flooding. 

 To explore this range of different applications of flood maps and assess their effectiveness at 

achieving different governance functions, KULTURisk researchers from KCL conducted several 

studies involving re-analysis of existing data described in D5.2 (Demeritt et al. 2012) as well as 

several new campaigns of data collection.  

 A first project  (published as (Porter and Demeritt 2012)) explored the tensions between the 

Environment Agency, which is responsible for the Flood Map and is a statutory consultee on local 

spatial plans and private applications for development permission in areas at flood risk, and the 

directly elected local planning authorities that are responsible for making those decisions and in so 

doing balancing a range of sustainable development considerations, including threats from flooding 

and the need to protect biodiversity along with demands for more housing and to promote local 

economic development. As the delivery agent for the government’s flooding strategy the 

Environment Agency takes a different view of the balance of those risks. Its institutional focus is 

flooding, and for this purpose, agency officials think of its flood maps as a tool not for supporting, 

but for controlling the decision-making of local planning authorities. In particular, Agency officials 

worry about planners approving developments for which the Agency would then be liable for 

defending. As one Agency official put 

it, “the map is our way of saying to 

planners: don’t even think about 

trying to develop zones at risk of 

flooding.” The difficulty, of course, is 

that the unelected bureaucrats at 

the Agency have no democratic 

mandate for saying so. Planning is a 

devolved responsibility of 

democratically elected local 

authorities, and they often resented 

the Agency and its flood maps.  

For their part, the research showed 

that planners complained that “the 

Agency would simply ignore the 

importance of other planning 

priorities”, like housing and brownfield 

redevelopment that LPAs have statutory duties to consider. Moreover its maps and advice were 

often either too slow or otherwise unsuitable for informing planning decision-making. As a result 

planners faced the unenviable choice between missing the Best Value target, set by central 

government, for the speed with which planning approvals were decided, or granting approval 

against Agency advice. While the dotted line in Figure 11 showing the percentage of planning 

applications decided against agency objections has fallen, it is still high. Nearly 20% of Agency 

objections are still ignored by LPAs. As a result the solid line, showing the percentage of new 

Figure 11 
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residential housing built in areas of high flood risk, has continued to rise, despite concerted efforts 

by the Environment Agency to use its Flood Maps to effect attitudes and behaviour change.  

This study pointed to two factors potentially limiting the effectiveness of flood maps in affecting 

behaviour change among developers and planners and reducing exposure to floods. First, there was 

the issue of challenge posed by competing authorities. A number of planners interviewed pointed to 

the difficulties, in areas like Somerset where there are large areas reserved from development by 

green belts and other conservation restrictions, in locating sites for development. It has been stated 

government policy to encourage the redevelopment of brownfield sites, and in old industrial cities 

like Carlisle, these are often located in riverside areas subject to flooding hazards. At the national 

scale (Figure 12), there is a clear correlation between the percentage of new residential units 

constructed on brownfield sites (dashed line) and those built in areas of high flood risk (solid line). 

But it is not clear whether this same relationship holds at the local authority scale where planning 

policy rules require planners to undertake a so-called ‘Sequential Test’ to ensure that there are no 

available sites for new development in areas of lower risk before permission is granted for them to 

built in areas of higher risk.  

 

 
Figure 12. Percentage of new residential units built on brownfield land (solid line) and in areas of 

high flood risk (dashed line) 

 

 To assess the effectiveness of the flood map and other measures for discouraging 

development in areas at risk, KCL researchers secured, through Freedom of Information Act requests 

from Government, the full list, at local authority scale going back to 1995, of land in different zones 

of flood risk; the percentage of land in those zones being converted to residential use; the number of 

dwellings completed; the percentage of land in the LA protected by green belts; and the percentage 

of those dwellings in each flood zone. These data were then compared with other descriptive 



 

www.kulturisk.eu                     20 

 

D5.4 – Assessing the effectiveness of flood mapping in disaster risk reduction 

statistics such as the population, population density, income and social deprivation levels. A number 

of correlations were run in an attempt to chart patterns in local authority decision making on flood 

risk and to determine the determinants of them. This large scale statistical analysis proved largely 

inconclusive. Perhaps unsurprisingly there is a strong correlation (0.86) between the percentage land 

area of local authorities located in the high risk flood zones 2 & 3 and the percentage of new 

dwellings built in those same areas at risk of flooding. This suggests that in areas at risk of flooding, 

the lack of alternative development sites may be such that there is not great scope to avoid building 

in areas at risk of flooding. In this context, the affecting function of flood maps in steering 

development away from areas at risk is greatly diminished, because there are no available 

alternatives.  

 A second issue highlighted by that first study of flood mapping and planning (Porter and 

Demeritt 2012) was the way in which scientific uncertainties in the maps could be magnified by 

those seeking to challenge their role in directing function of setting land use regulation standards.  

 To explore this issue about the communication of uncertainty in flood maps, two further 

studies were conducted. A first one (currently undergoing peer review as reviewed as (Kuhlicke and 

Demeritt 2014)) looked at internal pressures within the Environment Agency shaped the way that 

uncertainties about climate change are framed as calculable risks to inform adaptation planning and 

risk-based policymaking. Combining key informant interviews (n=18) with documentary analysis, it 

focused on how uncertainties about future peak flood flows and sea level rises are accounted for 

and mapped in long term strategic planning processes to adapt inland and coastal flood risk 

management to climate change. 

 The research uncovered important differences in the framing and management of climate 

change uncertainties about peak flood flows and sea level rise, two ostensibly similar and tightly 

coupled flooding and coastal erosion risk management processes. In the face of high levels of 

scientific uncertainty about the impacts of climate change on peak flood flows, risk assessment 

incorporated a blanket 20% increase in peak flows so as to translate those uncertainties into a 

calculable number to inform risk-based management. Although this representation of the underlying 

processes was scientifically crude and readily acknowledged as such by the scientific experts 

involved, operational policymakers did not see it that way. For them, the 20% adjustment was easy 

to understand and to apply in a consistent way, and this institutional convenience, in turn, reduced 

the institutional risks about whether and how climate change would get taken into account in risk 

planning and policymaking, even as it tended to close down the space for institutional reflexivity 

about the uncertainties buried within it, which were framed in quite different ways by those working 

in operational policy development and implementation as against those at the broad strategic level 

and the experts involved in conducting the underlying scientific assessments. 

 

 The dynamics in the case of sea level rise offer some interesting contrasts. Here, the 

underlying scientific knowledge was framed as rather solid (particularly in relation to peak flood 

flows) and policy guidance sought to reflect this with much more spatio-temporally precise and 

detailed advice about how the uncertainties about future sea level rises should be translated into 

calculable risks to be anticipated and managed. The sensitivity of risk assessment to assumptions 

about sea level rise made the scientific credibility of those allowances critical, but in the effort to 

shore up their credibility and to protect its own reputation for sound, science-based advice about 

how to represent and manage those uncertainties, strategic level policy makers at Defra and its 

predecessor MAFF regularly reviewed and revised their guidance. However the timing of these 
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revisions in policy guidance was only loosely coupled to implementation. Cooperating authorities 

had their own timetables for revising their Catchment Flood Management Plans and Shoreline 

Management Plans, which was a long and drawn out process that proceeded at different speeds in 

different regions and accordingly made different allowances for sea level rise depending on the 

guidance prevailing at the time the assessment for a plan was being prepared.  This resulted in quite 

different internal assumptions about future sea level rise being made in different Environment 

Agency planning processes (Figure 13). The resulting inconsistencies then created institutional 

uncertainties about whether operational plans for managed realignment of the coastline would face 

public challenge, given the political contentiousness of the entire issue and the sensitivity of 

estimated numbers of property at risk to even small shifts in sea level rise allowances.  

 

 
Figure 13. Sea level Rise Allowances (mm) used for the second generation SMPs (blue, outer line) 

and CFMPs (green, inner line) for England and Wales. The differing magnitudes of assumed sea 

level rise for the years 2085 (SMPs) and 2100 (CFMPs) are represented by the thickness and hue of 

the various line segments. Their length represents the different stretches of shoreline to which 

those assumptions were applied in various SMP and CFMP planning documents prepared as part 

of two separate revision processes, based on different administrative geographies and observing 

different central guidance depending on how far revisions to local baseline planning assumptions 

had progressed when Defra (2006a) guidance  superseded FCDPAG3 (MAFF 1999). Coastal 

segments for which there is no information about sea level allowances, either because the 

revisions to the CFMPs and SMPs were not yet complete or the sea level rise assumptions not 

publicly available online at the time of writing are represented with a dotted line. The boundaries 

between the 77 CFMP areas are outlined in grey. 
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 Operational level staff were acutely conscious of these risks to the authority of their risk 

assessments and thus to the legitimacy of the policy decisions that were to be based upon them, and 

they sought to deal with them by closing down the space for challenging decisions taken. This 

response, in turn, tended to subvert the stated purpose of the CFMPs and SMP process as a means 

for encouraging deliberation and reflexivity about the long term strategic challenges of climate 

change.  

 By comparing these two cases, this study (Kuhlicke and Demeritt 2014) highlights the 

institutional geographies shaping risk governance and climate change policy. Adaptation decisions 

depend on scientific assessments, and a wealth of recent research has explored the ways in which 

these coupled but institutionally distinct processes are co-produced and mutually constitutive 

(Lövbrand 2011; Webb 2011; Lane, Landstrom, and Whatmore 2011; Shackley and Wynne 1996). 

Whereas the flood maps generated by Strategic Flood Risk Assessments are rhetorically positioned 

as an assessment process that merely informs but is institutionally distinct from and does not 

determine planning policy (Porter and Demeritt 2012), the CFMP and SMPs did not try to distinguish 

scientific risk assessment from political risk management quite so sharply, even as the authority for 

their policy decisions still depended on the rhetoric of being science-based and was therefore 

vulnerable if the credibility of the underlying science were to be challenged. Those involved in 

FCERM were very conscious of these risks to their institutional authority, and their efforts to guard 

against them exemplify a wider “defensive dynamic” (Power et al 2009: 309) in the organizational 

culture of risk management in Britain.  

 Two distinct strategies for managing these institutional risks can be identified from our 

cases. First, in the case of peak flood flows, challenges to the 20% adjustment were managed 

through deferral of responsibility and blame deflection. Operators avoided personal responsibility 

for adding this arbitrary figure by pointing to the guidance and to the wider institutional  

requirements to follow it, while at the strategic level those responsible for formulating that guidance 

appealed to the ‘science’ and to the independent peer review commissioned by Defra to legitimate 

it. The second common strategy is what Hood and Rothstein refer to as “prebuttal”, by which 

institutions seek to respond “to anticipated criticisms or demands for information before they 

materialize” (Hood and Rothstein 2001, 41). Protecting against such criticisms is one reason why 

Defra is so keen to keep updating guidance. Its decision to make a single arbitrary adjustment to 

peak flow values, while making more detailed and spatio-temporally precise allowances for future 

sea-level was shaped, in no small part, by institutional considerations about defending those 

decisions, as was the subsequent implementation of that guidance by operational-level policymakers 

responsible for conducting SFRAs, CFMPs, and SMPs. Our two cases thus highlight how this concern 

with defensibility and with managing the second-order institutional risks to the reputations of those 

involved in FCERM influence the ways in which the first-order risks to society from climate change 

are themselves understood and managed. 

 Building on those findings about the difficulties of handling uncertainties in national 

planning processes, a second study explored these issues and their implications for planning 

regulation and insurance the particular case of Carlisle. Making use detailed modelling outputs 

available for Carlisle (Figure 14), a series of maps were produced to show the uncertainties about 

the spatial distribution of certain ‘design floods’ of regulatory significance (ie 1:75, which is the 

threshold for private insurability; 1:100, which is standard for Environment Agency Flood zone 3, 

where national planning policy guidance imposes the strictest restrictions on development). These 

were then used as prompts for a series of key informant interviews with insurance industry 
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representatives (n=9) and local planning officials (n=4). Further research is continuing, with plans 

also to run some focus groups with local citizens as part of a parallel PhD studentship project, which 

is currently on hold while the student undergoes chemotherapy. Nevertheless some preliminary 

results are available.  

 
 a) EA flood zones (deterministic) 

 
b) Uncertainty (modelling of 2005 event, scaled 

to represent a 1 in 100 year flood).  

 
c) Dark green: > 97.5% chance of inundation 

from a 1 in 100 year flood 

 
d) Dark green: > 50% chance of inundation from 

a 1 in 100 year flood 

  

Figure 14. Flood maps of the town of Carlisle, Cumbria indicating the uncertainty in the extent of a 

flood defined as occurring on average once in one hundred years (1 % chance of happening in a 

year). Overlaid is the Environment Agency flood map (Environment Agency, 2011) showing the 

zones defined as high flood risk (1% or greater AEP – darker blue) and medium flood risk (0.1 % to 

1 % AEP – turquoise). 

  

There was widespread recognition about the challenges of representing uncertainty in maps and 

concerns about the effects of trying to communicate them publicly. Some insurance industry experts 

suggested that making it public may result in higher premiums because insurers will have to price 

towards the upper edge of uncertainty. Alternatively with the proposed Flood Re scheme for 

subsidizing the premiums of those living in at risk areas, it may be that areas with high uncertainty 

will provide arbitrage possibilities for insurers because properties in high uncertainty zones would be 

put in the high risk pool, but may not in reality be such high risk, allowing insurers to pocket the 

difference between the actual risk and higher, pool subsidized, premiums.  

 Many primary insurers seem indifferent about uncertainties in flood risk assessments. They 

issue policies on the basis of postcodes, partly because the cost of doing site visits to generate extra 

file:///D:/UNESCO-IHE/Projects/grad%20students/Brandon%20Parkes/discussion%20documents%20for%20stakeholders/Insurance%20Document.docx%23_ENREF_5
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accuracy is not worth the cost, but also because they pass the bulk of the risk onto re-insurers who 

are more concerned about uncertainty but also less able to assess it directly since they buy bundled 

chunks of insurance risk from the primaries. In this context, there are break downs in the effecting 

function of price signals to communicate flood risk and incentivize precautionary behaviour, both by 

insurers and the insured. Rather than pricing risk, there is a tendency to fall back on deterministic 

standards of insurability.  

   

7. Conclusions: lessons from case studies       
The report has presented the findings from the Kulturisk project about the role and effectiveness of 

flood maps in improving disaster risk reduction. Risk communication is about much more than 

simply information provision. Flood maps can be used to perform a number of discrete governance 

functions, including information gathering, standard-setting, and behaviour change.  

 These different governance functions, in turn, are associated with different models of ‘good’ 

risk communication identified in D5.1 (Demeritt, Nobert, and Buchecker 2011; Demeritt and Nobert 

2014). Flood mapping as information gathering is closely associated with what we called the ‘Risk 

Message’ model, in which risk communication is about the one way transmission of information 

without bias or distortion. Research in several of the case studies sought to address the challenges 

that this can involve, given uncertainties and the different needs of different users. While it is widely 

assumed that uncertainties should always be communicated as a matter of best practice, 

KLULTURisk research in the Soča-Isonzo River and Carlisle case studies suggests the need 

acknowledge the different capacities and appetites of users for such uncertainty information. These 

elements of good communication are not always acknowledged by the Risk message model, which 

drives the assumption that flood maps will necessarily be improved by communicating uncertainty 

information (EXCIMAP 2007). 

 The use of flood maps for standard setting can be understood as an example of what we 

termed the ‘Risk Government’ model of risk communication which theorizes that risk governance is 

done through the communication of risk information. Although the EU Floods Directive requires 

member states to prepare flood maps in the hopes that they may be used for “QUOTE”, this is not 

required, and KLULTURisk research found a number of cases where flood maps were not being used 

in land use regulation. This suggests the need to ensure that the information gathering functions of 

flood maps are more closely coupled to policy-making and implementation. 

 The use of flood maps to effect behaviour change is associated with what we termed the 

‘Risk Instrument’ model of risk communication in which the purpose of communication is to change 

the attitudes and behaviour of message recipients. Here again KLULTURisk research found examples 

of both good practice, such as the use of maps to communicate the residual risk of defense failures, 

but also of low levels of awareness of the maps and of the risk information they are trying to 

communicate. This suggests the need for more work in Europe to ensure that flood maps live up to 

their potential contributions to disaster risk reduction. 

 Finally, several of the case studies involved forms of public participation, if not in the actual 

preparation of flood maps themselves, as has sometimes been done in other contexts (Tran et al. 

2009; Priest et al. 2012), then in discussions about map design standards or in efforts to build public 

trust in flood maps and the decisions they support. These very different participatory aims and 

practices reflect something of the interpretative flexibility of participatory approaches whose 



 

www.kulturisk.eu                     25 

 

D5.4 – Assessing the effectiveness of flood mapping in disaster risk reduction 

effectiveness and wider political effects, whether emancipatory (Fischer 2000) or tyrannical (Cooke 

and Kothari 2001), depend on local context.   
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