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INTRODUCTION 

The hydrogeological risk 

Being able to effectively communicate flood hazard and flood risk to the public is a crucial aspect 

of flood risk management. Risk communication is required to facilitate information sharing 

between public administration and citizens, hence supporting informed decisions about risk 

mitigation interventions, with the final aim to protect individual and collective security (Sturloni, 

2018). For this reason, in the context of the project Life FRANCA and with the support of dr. 

Giancarlo Sturloni, an expert in the field of risk communication, we produced the attached 

guidelines on flood risk communication. This document is aimed at supporting the Autonomous 

Province of Trento to develop a more effective communication strategy and to better plan future 

mitigation interventions. 

The risk (R) is defined as the possibility that an event able to cause damage (e.g., floods, debris 

flows, rainfall-triggered landslides) may occur in a defined period of time. Hence, it is quantifiable 

as the product of the hazard (H), which is the probability that a phenomenon of a certain intensity 

will occur in a certain period of time and in a determined area, and vulnerability (V) and exposure 

(E) of people, properties and infrastructures exposed to such hazard: 

R = H × V × E 

 

The mitigation of flood risk can be achieved by reducing hazard building defence works, or by 

acting on vulnerability and exposure through the development of proper land use planning policies, 

protection interventions, and actions aimed at increasing the resilience and preparedness of 

hazard-exposed communities. 

In agreement with the Floods Directive 2007/60/EC, an integrated risk management strategy 

should be implemented through three actions: 1) prevention (definition of appropriate monitoring 

policies and governance of land use), 2) protection (implementation of structural works to 

increase the protection of flood-prone areas), and 3) preparedness (implementation of forecasting 

and alerting systems, of civil protection plans, and of strategies to raise awareness and involve 

citizenship). The effectiveness of prevention, protection and preparation actions depends on the 

cooperation of all social components, thus requires a diffuse knowledge of flood hazards, which 

can be achieved only through an effective action of public risk communication. 
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Principles of risk communication  

The occurrence of floods is a concrete issue in the Alpine region, where the mountainous 

topography is associated to a complex hydrographic network that combines the presence of 

several small mountain river catchments and large floodplain rivers flowing through highly 

inhabited valleys. If on the one hand the presence of numerous streams is a precious 

environmental heritage for the region, on the other hand it can constitute a threat to human life 

and activities. 

Floods are generally caused by heavy and/or persistent rainfall events and can trigger inundations 

in the floodplain valleys, or mud flows or debris flows in mountain river catchments. Floods are a 

natural phenomenon, which is intrinsic of the Alpine region, hence cannot be completely 

eliminated. In fact, while it is possible to mitigate flood risk with appropriate land management 

policies, such as the construction of defence works, the maintenance of the hydrographic network, 

the use of alert systems and civil protection plans, there will always be a residual risk that people 

have to learn to live with. 

The knowledge of the territory and of the hydrogeological phenomena is a scientific and cultural 

heritage. The challenge is to make this knowledge accessible to the population through effective, 

continuous and widespread communication activities to raise the resilience of communities to 

flood phenomena (Rollason et al., 2018). Risk communication refers to the exchange of 

information, suggestions and recommendations between experts and people about possible risks 

that are present in the region where they live or spend part of their time. The purpose is to enable 

risk-exposed communities to take informed choices to protect themselves, their owns, and their 

activities. Specifically, risk communication has the primary aim of facilitating the sharing of 

information necessary to promote informed choices to protect individual and collective security 

(Sturloni, 2018). Risk communication is recognized as being able to increase awareness, influence 

the social behaviour, and improve the responsiveness of communities in presence of flood events, 

thus increasing the possibility of reducing damages and safeguarding people's lives (Charrière et 

al., 2012). 

Nowadays risk communication is considered as a strategic activity that has became a fundamental 

part of risk management. However, the successfulness of risk management  activities requires the 

active and conscious collaboration of all social actors. In this context, building and reinforcing a 

trustworthy relationship between citizens, experts, and institutions is deemed indispensable. 
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RISK COMMUNICATION TO NON-EXPERT 
PUBLIC 

Risk communication is often meant to reach a non-expert audience. The communication 

effectiveness depends not only on the accuracy of the message but also on the quality of the 

relationship established between the actors. If the relationship is poor, for example due lack of 

trust in a organization, any message is potentially ignored. In addition, concerning the activities 

aimed at improving preparedness of people, previous research demonstrated that the 

effectiveness of this type of activities is often hindered by the difficulty of providing useful 

information that people can use concretely to improve their understanding of the risks they are 

exposed to and to improve their awareness  (Rollason, 2018). 

In order to establish a trustworthy relationship between public authorities and citizens, the 

communication must be transparent (e.g., risks and the related uncertainties cannot be hidden or 

omitted) and dialogical (i.e., open to listening and discussion). This is required to bring the 

institution closer to the public, thus allowing the institution to better understand the needs of 

citizens, plan a more effective communication strategy, and promote a relationship based on trust 

and cooperation (Messling, 2015). 

 

Risk perception 

The effectiveness of risk communication also depends on how people perceive the risks, which, in 

turn, determines how they behave in presence of a flood event. The risk perception depends not 

only on the severity of the possible hazard that people are exposed to, but it is also influenced by 

other factors such as the acceptance or not to be exposed to such hazard, the balance between 

risks and benefits, the anthropogenic or natural origin of the hazard, the reversibility or not of the 

damages, the trust in the institutions (Slovic, 2000). 

 

Mitigating factors Aggravating factors   

Voluntary exposure to risk Imposed risk 

Ability to offer personal control Uncontrollable risk 

Fair distribution of risks and benefits Unequal distribution of risks and benefits 
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Familiarity, addiction to risk New risk 

Risk associated with natural causes Risk associated with anthropogenic causes 

Unidentifiable or unknown victims Identifiable or known victims 

Presence of clear benefits Absence of clear benefits 

Trust in institutions that manage risk Mistrust in institutions 

Absence of conflicts of interest Presence of conflicts of interest 

Accessibility of risk information Absence / secrecy of risk information 

Absence of previous accidents Accidents that have already occurred  in the past 

Damage reversibility Irreversible or extended damage to future 

generations 

Absence of ethical implications Morally relevant implications 

Moderate presence of risk in the mass media or in 

public discourse 

High presence of risk in the mass media or in public 

discourse 

 

 

Behavioural changes 

Providing information about flood risk is not enough to increase the resilience of people if it does 

not induce any changes in people's behaviour (Orr et al., 2015). Inducing behavioural changes is an 

ambitious goal, which in general is attainable only in a long-term perspective. This is more difficult 

when the consequences of such changes are not immediately perceived or are separated in time, 

as happens in the case of flood risk. 

To reach a wide and diversified audience, the communication activity must generate different 

types of behavioural changes, which can be achieved by adopting different strategies according to 

the different audience groups: 

1. cognitive changes, to increase risk awareness, 

2. action changes, to induce people to concretely do something to protect themselves, 

3. behavioural changes, to convince them to avoid risky behaviours, 

4. value changes, to induce people to consider not acceptable risky behaviours. 
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Target group segmentation 

To be effective, risk communication should be differentiated based on the type of audience. In this 

regard, a preliminary and fundamental task is the identification of the target groups, through the 

segmentation of the audience into homogeneous subgroups. Knowing the profiles of the target 

audience is in fact required to set up the most appropriate communication strategy.  

In the case of flood risk communication, the following main categories should be considered: 1) 

public administrators, 2) residents in risk areas, 3) economic actors in the risk areas, 4) tourists 

staying in risk areas, 5) journalists, 6) technicians, 7) educators, 8) students, 9) citizens that do not 

live in risk areas but that spend part of their time there. 
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COMMUNICATION TOOLS 

Mass media 

Mass media (newspapers, radio, television, cinema, internet) represent the main sources of 

information for citizens, thus they also play an essential role in risk communication. However, not 

always the information delivered by the mass media is coherent with the priorities, needs, and 

modalities identified by the experts. In fact, the criteria used by the mass media to evaluate the 

relevance of the information to be communicated are different than those used by technicians. In 

mass communication, the relevance of an event, thus of the associated hazard, is assessed on the 

basis of its newsworthiness, which can be evaluated based on: 

1. socio-cultural factors: newness, proximity, expectation, violation of shared rules, etc., 

2. narrative factors: presence of known protagonists or identifiable victims, attribution of 

guilt, existence of a conflict, framing, etc., 

3. technical factors: availability of images, etc. 

Mass media are able to guide topics of public debate, but their actual ability to manipulate the 

public opinion is more difficult. In other words, mass media can put some issues to the centre of 

attention, to the detriment of others, but it is not certain that they can change people's opinions 

or, even more difficult, people behaviour: they can suggest what to think, not how to think. 

 

 

Social media 

Nowadays, social media are crucial tools for sharing information as they are attracting a growing 

number of people. In particular, digital platforms play a key role during emergencies, when people 

use social media to inform themselves, share experiences, spread content, ask for help. The need 

to include digital platforms and social media in flood risk communication activities is therefore 

evident, both during ‘peace time’, to promote prevention activities, and during the management 

of emergencies, to ensure the timely flow of verified information and coordinate rescue 

operations. This need also emerged during the focus groups conducted in Trentino, within the Life 

FRANCA project, where the participants expressed concerns about the phenomenon of fake news 

and complained about the institutions inability to adapt to new communication tools (Scolozzi, 

2019). 
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The web 

The web has became the favourite channel of citizens for proactive information search. The 

presence of institutions on digital platforms is therefore essential in order to provide verified 

information and limit the spreading of false information. On the web, citizens can be both users 

and producers of contents. This emphasizes the need to consider risk communication not as a 

mere vertical flow of information, from institutions to citizens, but also as a horizontal exchange 

between the different stakeholders. 

 

 

The website 

Web site is one of the primary tools for communicating with citizens providing an access-point to 

people interested to collect and share information with the institutions. Technicians, passionate 

and all citizens are have to encouraged to visit the Portal, to explore its contents. the medium to 

long term, it is possible to raise awareness of the social community about flood hazard and to 

encourage people to participate more actively in prevention activities. 

 

 

Visual communication 

In the context of floods, the use of visual communication has been proven to be very effective to 

provide information, increase awareness, suggest self-protective behaviours and preserve 

historical memory (Charrière et al., 2012). 

The most used visual tool in flood communication is represented by hazard and risk maps, which 

are also required by the Floods Directive (Charrière et al., 2012). The Floods Directive considers 

maps as a tool for managing flood risk, therefore intended for experts. Nevertheless, they should 

be accessible also to citizens, thus making them an important communication tool. It is therefore 

important to draw maps with a user-friendly interface to make their consultation easy also to the 

non-experts public (Bradford and O’Sullivan, 2011). 

 

Type of objective Timing of results Privileged means 

 Information Shirt time Mass media 

Education Long time Schools, e-learning 

Involvement Medium time Interpersonal communication 

Mobilization Short/medium time Compaign, social media 
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SPECIFIC OBJECTIVES OF FLOOD RISK 
COMMUNICATION 

Flood risk management 

Floods are a natural phenomenon and represent an intrinsic component of the Alpine region, and 

as such cannot be totally eliminated. For this reason, besides highlight the importance of hydraulic 

defence works in reducing flood damages, one should also stress that natural phenomena are only 

in part controllable. 

 

Flood risk management 

Reference Target 

Citizens. 

Priority objectives 

To increase awareness about the nature of the flood hazard and encourage partnership in risk 

management activities. 

Key messages 

¶ Trentino is subject to flood phenomena caused by heavy or abundant rainfall, which can determine 

the flooding of rivers, lakes and streams, as well as the occurrence of mud-flows and debris-flows. 

¶ Floods cannot be predicted without uncertainties, but it is possible to mitigate the flood risk with 

appropriate land management policies, the building of defence works, the maintenance of water 

courses, the use of warning systems and civil protection plans. 

¶ Defence works cannot totally eliminate natural hazards, therefore it is important that citizens know 

how to deal with the residual risk. 

Preferential channels of communication 

¶ Institutional web-site (Portal), brochures, informative and comparison events. 

 

 

Flood hazard maps 

A deep knowledge of the territory and appropriate planning policies are essential prerequisites for 

an effective management of natural hazards. For the safety and security of people, buildings, and 

infrastructures, the Autonomous Province of Trento has drawn hazard maps for the mapping of 
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natural hazards (floods, avalanches, earthquakes, forest fires) and anthropogenic hazards 

(dangerous substances, unexploded ordnance, suspended cables, obstacles to aerial traffic) that 

can occur in the region. By integrating the hazards maps with the other instruments of land use 

governance, the Autonomous Province of Trento establishes appropriate prescriptive compliance 

measures to support and guide land and urban planning strategies. We should stress that hazards 

maps should not to be considered as a mere constraint instrument, rather as a cognitive 

instrument to protect communities from hazards. 

 

Floods Hazards Map 

Reference Target 

Decision makers, technicians, residents and economic actors in hazard areas, educators, citizens. 

Priority objectives 

To inform about the existence of Flood hazards maps and their aims. 

Key messages 

¶ Natural and anthropogenic hazards in Trentino have been mapped and classified in order to support 

urban planning and protect public security. 

¶ Hazards maps, which can be freely accessed by citizens, allow to identify which hazards can occur in a 

given location. 

Preferential channels of communication 

¶ Institutional web-site (Portal), mass media, social media, informative and comparison events. 

 

 

Realization of new defence works 

The hydraulic defence works are realized where the land planning measures alone are not 

sufficient to reduce flood risk to an acceptable level. The management of a water basin often 

needs different type of mitigation structures in order to act on the different aspects of the 

problem. While the hydraulic works offer a significant contribution to the mitigation of the flood 

risk, it is important to stress that there not exist any structural intervention able to fully eliminate 

the risk. The realization of new defence works can be perceived as having a negative impact on the 

landscape, hence involving the local communities in the decision-making processes is an important 

communication action. 
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Realization of new defence works 

Reference Target 

Decision makers, residents and economic actors in hazard areas, technicians, journalists. 

Priority objectives 

¶ To inform on the role of the defence works. 

¶ To promote the involvement of interested communities during the decision-making processes when 

building new hydraulic works. 

Key messages 

¶ Hydraulic defence works are necessary to reduce the flood effects and protect human 

settlements. 

¶ Although defence works may efficiently prevent and reduce flood damages, they are not 

able to totally eliminate the risk. 

Preferential channels of communication 

¶ Institutional web-site (Portal), informative and comparison events, mass media, social media, 

information panels. 

 

Existing defence works 

The Autonomous Province of Trento realized a database collecting the flood and debris-flows 

events that occurred in the past century, and the localization of the defence works that has been 

realized in the region. Monitoring the status of the existing defence works and studying the impact 

of flood events on them is essential to ensure the effectiveness of the existing structural 

interventions and to improve the knowledge on how the territory responds to flood events. 

Existing defence works 

Reference Target 

Decision makers, technicians, resident and economic actors in hazard areas, educators, students, citizens. 

Priority objectives 

¶ To inform on the existing patrimony of defence and mitigation works available in the region of the 

Autonomous Province of Trento. 

Key messages 

¶ Trentino has a huge patrimony of flood defence works, which is periodically monitored and 

catalogued. 

Preferential channels of communication 

¶ Institutional web-site (Portal), informative events. 
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River maintenance and environmental restoration 

The periodic maintenance of river courses is essential to preserve their hydraulic functionality and 

that of the existing defence works, both during ordinary condition and during flood events. These 

activities include, for example, vegetation treatment and cutting along the river banks and the 

emptying of sediment traps upstream from check dams, combining the needs of flood-hazard 

protection with those of natural ecosystems protection. The planning and execution of the 

maintenance interventions are therefore based on a balance between human safety, 

environmental protection, and costs. The Autonomous Province of Trento also realizes 

interventions of river restoration, which aim at re-establishing the environmental value of areas 

affected by human activities. 

 

River maintenance and environmental restoration 

Reference Target 

Residents and economic actors in hazard areas, tourists, journalists, educators, citizens. 

Priority objectives 

¶ To inform on the importance of maintenance of the river courses and on the value of river 

restoration interventions. 

Key messages 

¶ The maintenance activities include, among the others, vegetation cutting along channels and 

emptying of sediment traps. These operations are crucial for flood hazard protection and must be 

conciliated with ecosystem protection. 

¶ The Autonomous Province of Trento realizes river restoration interventions in order to re-establish 

the environmental value of areas affected by human activities.   

Preferential channels of communication 

¶ Institutional web-site (Portal), brochures, mass media, social media, informative events. 

 

 

Protection of public water resources 
All activities and structural and non-structural interventions realized along water courses and their 

area of influence require formal authorization by the Autonomous Province of Trento. The 

protection and safeguard of public water resources aims at protecting the interests of the society 

in the context of a sustainable development, avoiding to expose  buildings, productive activities, 

and infrastructures to flood hazards. The tutelage of the public water resources and the 

observance of the regulations is ensured by the service provided by the ‘hydraulic police’. 
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Protection of public water resources 

Reference Target 

Decision makers, Residents and economic actors in hazard areas, technicians, citizens. 

Priority objectives 

¶ To make people understanding the importance of safeguarding the public water resources and of the 

service provided by the ‘hydraulic police’. . 

Key messages 

¶ All activities close to rivers and streams must always take into account the safeguard of 

environmental and public security. 

¶ To guarantee the safeguard of environmental and public security, all the activities and interventions 

in proximity to rivers and streams must be authorised or allowed by the Autonomous Province of 

Trento. 

¶ The service provided by the ‘hydraulic police’ is aimed at safeguarding the public water resources to 

guarantee public safety. 

Preferential channels of communication 

¶ Institutional web-site (Portal), informative and comparison events. 

 

 

Historical flood events 
The Autonomous Province of Trento realized a database collecting information about historical 

floods events. This database represent an important source of information to comprehend how 

catchments, rivers and streams respond to severe meteorological events. At the present, this 

database counts about 3500 reports, covering about five centuries but mainly concentrated during 

the last century and located in inhabited areas. 

The database is constantly updated. This helps to face the growing depopulation of mountainous 

areas, which results in a loss of knowledge of the territory and of the related natural phenomena, 

and in turn can induce a false sense of safety. The dataset is also particularly important to better 

understand the effects of the ongoing climate change on the hydrogeological phenomena. 
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Historical flood events 

Reference Target 

Decision makers, technicians ,residents and economic actors in hazard areas, tourists, educators, 

students, citizens. 

Priority objectives 

¶ To preserve the historical memory on the past floods and on their effects on the territory. 

Key messages 

¶ Preserving historical memory on the past floods is important to learn how to face hydrogeological 

hazards 

¶ The Autonomous Province of Trento periodically and continuously updates a database of historical 

flood events to preserve the knowledge of the territory and comprehend how deal with ongoing 

climate change. 

Preferential channels of communication 

¶ Institutional web-site (Portal), informative and comparison events in flooded areas in the past. 

 

 

Safeguard against floods: what can we do? 
For an effective management of flood risk, it is essential that all citizens to play an active role both 

in ‘peace time’ and during emergencies. Sharing information to promote preparedness in case of 

floods, with particular regard to communities living in risk-prone  areas, is crucial (Bradford and 

O’Sullivan, 2011). In fact, even simple but effective measures and behaviours can save our life and 

that of our relatives in case of floods.  

 

Safeguard against floods: what can we do? 

Reference Target 

Decision makers, technicians ,residents and economic actors in hazard areas, tourists, educators, citizens. 

Priority objectives 

¶ To increase awareness of flood hazards in communities that live or stay in risk-prone areas. 

¶ To provide information on the proper behaviours to be adopted before, during and after a flood. 

Key messages 

¶ Knowing the hazards that are present in the area where we live or stay, and knowing how to behave 

in case of flood can save your life and that of our relatives. 

Preferential channels of communication 

¶ Brochures, social media, informative events. 
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¢I9 Ψ/haa¦bL/!¢Lhb Dwh¦tΩ 

To improve communication strategy should be established an internal working group for 

coordinating communication actions outlined and began thanks to Life FRANCA project.  

 

The operating protocol of the Ψcommunication groupΩ 
The functionality and the efficacy of the communication actions by the ‘communication group’ are 

ensured by the adoption of an ‘operational protocol’. 

The ‘operational protocol’ defines how to plan, organize, implement and monitor the 

communication actions and facilitate the involvement of the population. In details, the protocol 

suggests the modalities and the tools that the ‘communication group’ should use during the 

communication activities: 

¶ Periodic meetings: for the coordination of the communication activities. 

¶ Shared calendar of the communication: for the planning of the meetings and of the other 

activities. 

¶ Internal communication (for example WhatApp group, shared e-mail account): for the 

coordination of the group and for the updating of the whole staff of the Service about the 

communication activities. 

¶ Shared databases: for the facilitation of the internal exchange of information and data with 

the staff of the Service. 

¶ Press release: collaboration with the institutional press office for the proactive writing of 

news concerning the mitigation activities against floods. 

¶ Social-media: collaboration with the institutional press office for the communication on 

social-media. 

¶ Brochures and informative material: for the explaining the institutional mission and the 

activities carried out by the Service in the field of flood risk mitigation and management. 

¶ Exchanged events: for the involvement of the stakeholders. 

¶ Informative events: dedicated to flood risk. 

¶ Keep update the official website and publish news relating to the main activities of the 

Service. 
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¶ Institutional website: for the wide communication (it is the most important communication 

tool of the Service); the group periodically and constantly updates the information and 

content of the Portal. 

 

 

THE WEBSITE 

Web site is one of the primary tools for communicating with citizens. In this context, the Flood Risk 

Portal developed as part of the life FRANCA project aims at becoming the main tool for flood risk 

communication of the Autonomous Province of Trento. The Portal provides an access-point to 

people interested to collect and share information about flood risk and its management. 

The aim of the Portal is to improve a two-way communication and dissemination between 

institutions and citizens. On the one hand, technicians and decision makers can find official and 

documented information about the evolution of the territory and the planning strategies in the 

field of flood risk management, while on the other hand citizens can find information about flood 

risk and defence strategies, and learn how to behave in pre- and post-emergency. The challenge is 

to translate strictly technical concepts in plain language that is easy to understand, in order to 

train resilient communities able to actively participate in alluvial risk prevention policies.  

Surfing on the Portal, users need to find useful information and tools to increase their awareness 

and their ability to adapt to flood hazards. Many of these tools can use visual communication to 

facilitate user experience and generate curiosity: graphs, dashboards and maps are the common 

tools. 

Technicians, passionate and all citizens are have to encouraged to visit the Portal, to explore its 

contents and to actively contribute to deepen the knowledge of the territory. In the medium to 

long term, it is possible to raise awareness of the social community about flood hazard and to 

encourage people to participate more actively in prevention activities. 
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