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Executive summary: 
 
 
 
 
The breaking of the Tous dam in 1982 was one of the most important socio-natural 
disasters in Spain during the 20th century. That event triggered a paradigm change in the 
way disaster risks were perceived and managed, not only locally, but also at multiple 
levels of governance. In the light of the international implementation of the 2005 Hyogo 
Framework for Action (HFA), this report summarizes this case study in order to shed some 
light on the role of vertical and horizontal communication in disaster risk reduction learning 
and planning. To this end, a total of 15 interviews with relevant stakeholders have been 
carried out, together with content analysis of scientific literature, and a review of historical 
and media accounts. Results indicate that the collapse of the Tous dam had four major 
effects. 1. It prompted a process of institutional development which led to the growth and 
increase in the complexity of the organisations involved both in vertical and horizontal 
communication of disaster risk reduction. 2. Actions taken and experiences gained in 
dealing with disaster risk reduction in the Tous area were used as a benchmark to develop 
new strategies, as well as new mechanisms for communication and planning in other 
territories and other risk domains in Spain. 3. Two 'logics of action’ or modes have been 
identified, each of which drive different strategies and communication processes, mobilise 
different types of resources, and provoke distinct responses to risk taking and prevention. 
One is risk averse and is based on emergency relief capacity building, while the other has 
to do with economic growth and risk taking. Both are related and produce some synergies, 
as well as many contradictions that affect the actual implementation of DRR plans. 4. 
While there are many first order learning loops and communication procedures within 
institutions that function primarily within each of the two logics or modes, learning is 
nevertheless impeded between the agents and institutions that operate in or across both 
modes.  
 
Our report has also identified three main stages in the evolution of disaster risk reduction 
planning in the area, showing a progressive shift towards a more integrated and 
preventative approach. However, this process is far from complete and many issues –
mainly related to dealing with different domains of risk action, introducing concepts of 
ecological resilience and climate change, and promoting public awareness and effective 
participation - still remain unresolved.  
 

 

 



 3

CONTENTS 
 
 
 
 
 
 
I. Objectives, context, research questions, and methods.  
 

I. 1. Introduction. 
 
I. 2. Objectives and research questions.  
 
I. 3. The collapse of the Tous Dam (1982). 
 
I. 4. Methodology. 

 
II. Assessing the role of vertical and horizontal communication in disaster risk 
reduction learning and planning.  
 
 

II. 1.  The communication process before, during, and after the collapse of the 
Tous Dam: a "credibility crisis” in risk communication. 
 
II. 2. The intertwining of hydro-meteorological factors with human causes. 
 

II. 2. 1. Meteorological and hydrological aspects of the “cold drop”.  
II. 2. 2. Human factors leading to the disaster: Human vulnerability, risk 
 perception and risk communication. 
 

II. 3. Long term learning after the Tous disaster: three decades of 
development of DRR strategies 
 

II. 3. 1.  The 1980s: The beginning of Civil Protection Unit in Spain 
II. 3. 2. The 1990s: the beginning of a paradigm shift, from disaster  
   to risk management.  
II. 3. 3.  The 2000s: The Water Framework Directive and the Flood 
Directive 
 

III. The implementation of HFA in Spain and its relation with the Tous Dam disaster 
 

III.1 Key Considerations 
 
III.2. HFA gap analysis and options for action 

 
 

IV.   Conclusions  



 4

 
I. Objectives, context, research questions and methods.  
 
 
I. 1. Introduction 
 
While the literature on risk communication is very extensive and spans well over three 
decades (Covello, 1983; Dynes & Quarantelli, 1986: Kasperson, 1986; NRC, 1989; Stern, 
1991), the work specifically devoted to the communication in disasters and in particular to 
the development of communication capacities for disaster preparedness and reduction is 
relatively recent  (NRC, 2006). Most research on disaster communication has tended to 
focus on providing practical insights that can be of direct of relevance for policy managers 
to manage situations of crisis and to support planning actions before and during these 
events. For instance in the case of hurricanes, Kapucu (2008) argues that the possibilities 
to develop preparedness capacities to deal with disasters depend on the possibilities to 
coordinate community communication strategies with the deployment of new technologies 
and the pre-season planning activities. Recent research has usually framed disaster 
communication as “crisis communication” (Garnett & Kouzmin, 2007). However such 
endeavours have often neglected a broader dimension of disaster reduction 
communication: that is, as a way to support the development of capacities for long-term 
resilience of social-ecological systems.  
 
In our work, we are interested in understanding the different factors, often of a qualitative 
and organisational nature, which affect such communication at the community level from 
the perspective of community resilience. This study is a part of our effort to understand the 
influence on disaster risk reduction of communication within socio-economic strata or 
communities and across institutional boundaries at the same organizational level in 
contrast to top-down communication.  
 
Furthermore, our purpose is to shed some light on how the dynamics and quality of 
disaster risk communication are affected by factors beyond the community boundaries, 
and also on how the capacities to communicate and prepare for disasters can be 
enhanced by particular interventions within those communities. In this regard and in the 
face of global environmental change, we can see that there is an intersection zone 
between disaster risk reduction, climate adaptation (Mercer, 2010; Kelman & Gaillard, 
2008) and resilience research (Masten & Obradovic. 2007) that has been largely 
unexplored with regard to communication issues.  
 
Disaster communication is affected by multiple factors, including those that are related to 
particular contrasts in cultural values and worldviews, as in the case of multiethnic 
communities (Lindell & Perry, 2004). The way disaster communication is carried out at the 
community level and how this communication is mediated by the existence of social capital 
and interpersonal networks condition how individuals engage in activities to prepare for 
disasters. As pointed by Kim and Kang (2010), the likelihood of engaging in pre-hurricane 
preparedness activities is affected by the level of integration in disaster communication 
resources at community level. In communities where different story tellers reinforce one 
another in an integrated way, individuals are more likely to engage in preparedness 
activities before and during a disaster (such as hurricane). However, the level at which 
individuals are affectively and behaviourally connected to their neighbourhood does not 
necessarily correlate with the likelihood of engaging with preparedness activities before 
the disaster, However, it does correlate positively with activities occurring during the 
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disaster. Hence, people with higher sense of belonging have a greater tendency to check 
that others are alright and offer help whenever possible and necessary.   
 
In the case of crisis communication, cognition and coordination, Confort (2007) provides 
five basic propositions which are relevant in this context, given that to a large extent, the 
possibilities to introduce new concepts in disaster communication are related to cognition 
of the changing current social-ecological conditions:  

 
- Human capacity to perceive risk increases with the timeliness, accuracy, and validity of 

information transmitted in reference to a core set of risk indicators for the community.  
 
- Human capacity to recognize risk conditions can be increased by focusing risk data in 

formats that are directly relevant to the responsibilities of each major decision maker in 
the system.  

 
- The capacity for coordinated action among multiple organizations can be increased by 

the simultaneous transmission of relevant risk information to each manager, creating a 
common operating picture of the status of the region.  

 
- The collective capacity of a community to act to reduce risk can be increased through 

timely information search, exchange, and feedback processes that create an 
interorganizational learning system across jurisdictions and sectors.  

 
- Without a well-defined, functioning information infrastructure supported by appropriate 

technology, the collective response of a community exposed to serious threat will fail. 
 
With regard to information infrastructure, as shown by M. Marincioni (2007), the diffusion 
of new Information Technologies (IT) has drastically transformed the way disaster 
communications are carried out. However, based on a review of 97 US and Italian 
emergency management agencies, he argues that despite the enhanced capacities in the 
access and processing of large amounts of information for disaster reduction and 
management, in order for IT to become effective, IT needs to be adapted to the specifics 
of the emergency management communities and the social interactions in which available 
technologies are being implemented. In particular, factors derived from various 
professional cultures condition the applicability of IT to social issues, the perception of 
professional roles of the emergency managers, as well as their views on the transferability 
of the disaster knowledge.  
 
The challenge remains to insure that communities not only recover from disasters, but  
that they do so in sustainable way (Sorensen and Sorensen, 2006). Disasters can 
constitute triggers for transformation of social-ecological systems. This can occur insofar 
as they remain open for new opportunities to reorganise social-ecological systems by 
introducing new planning criteria, such as those of resilience, sustainability, and reduction 
of the vulnerability to specific social groups – a possibility which may be difficult to include 
had not been for the actual occurrence of the disaster or the greater awareness of its 
possibility in specific communities and social-ecological contexts.  
 
 
I. 2. Objectives and research questions 
 
Therefore, how people respond to disaster risks depends on many complex and closely 
intertwined social-ecological factors. Among those, the scope, quality, and effectiveness 
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the messages and strategies used for communicating the options, incentives or norms to 
reduce such risks are as much influenced by people producing messages and the type of 
messages produced, as by the interests, levels of understanding, training, and acceptance 
of the individuals and communities at risk.  
 
The present report concentrates in looking at a local case study in Spain of disaster risk 
management planning and communication. The breaking of the Tous Dam occurred as a 
result of the accumulation of processes and events amidst a situation of intense flash 
floods in 1982 . Our approach has been mostly a micro-sociological one, as we try to 
dissect, one per one, the different components of a rather limited event, but which appears 
to be representative of many other similar events elsewhere. This event in Spain triggered 
a series of management changes and strategies and institutional developments that have 
continued up to the present.  
 
To this end, our research looks at the following questions:  
 

 How do risk perception and communication among different socio-economic groups 
and vertical communication and framing by authorities affect and how are they now 
affected by strategies for disaster risk reduction?  

 Have past disasters induced learning among the planners and community in a way 
that it resulted in improved planning, communication, preparation, and subsequent 
disaster risk reduction? 

 
To answer these questions we carried out interviews with individuals of different socio-
economic groups directly affected by the floods, as well as with officials of agencies 
responsible for managing the Tous disaster. We have also consulted other experts and 
planners who were involved in implementing new modes of risk planning and 
communication after the Tous dam disaster. Interviews were complemented with an 
extensive literature review and collection of newspapers articles published during and 
immediately after the event.  
 
More specifically, and with particular focus on the content and procedures for vertical and 
horizontal communication, we have focused in the analysis of the following dimensions: 
 

1. Perceptions, framings: Perceptions held by people of the local communities about 
the actual risks of flood disasters, as well as of the planning and communication 
strategies carried out by the authorities or agencies. In particular, about the possible 
the institutional and community responses to disasters and whether differences in 
responses correlate to differences in socio-economic status. This examination 
includes the perception of agency representatives at different levels and in different 
departments in charge of DRR strategies. 

 
2. Incentives, sanctions: meant to engage the community in DRR strategies 
 
3. Resources: existing or newly deployed by local and regional agencies to cope with 

disaster risk assessment, management and communication, including training, and 
engagement of local populations.  

 
4. Institutional developments and learning, with special focus placed in the role of 

international and national contexts, such as the EU Directives and the HFA.   
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This study provides input to the UN strategy for DRR, while at the same time it is part of 
the activities comprised within the larger long-term, International Human Dimensions 
Programme on Global Environmental Change (IHDP) project on Integrated Risk 
Governance (www.irg-project.org/). In this latter project, the use, content, and influence of 
peer-to-peer communication, including social media, gender, and socio-economic 
grouping, and comparison to cross-level communication, in mitigating and adapting to risks 
associated with global climate change will be of special concern. Looking at different large-
scale disasters, such as the breaking of dams (e.g. red sludge dam break in Hungary 
2010), earthquakes, or recent flood events, the IRG project will provide a characterisation 
of multi-level responses, scenarios, perceptions, resources, forms of peer group clustering, 
and effects of gender and socio-economic structure in the understanding and development 
of disaster risk strategies.  
 
 
I. 3. The collapse of the Tous Dam (1982) 
 
To analyse how communities and institutions introduce learning and new ways of 
communicating disaster risk into new cycles of planning and management, we focus on 
Eastern Spain. This is one of the areas in the Western Mediterranean that is most prone to 
potentially catastrophic flash flood events and for this reason one in which it is possible to 
trace the cumulative learning experiences. In particular, our case study starts by looking at 
the collapse of The Tous Dam, located in the Xúquer (or Júcar) river basin, in the 
Autonomous Community of Valencia, a disaster that occurred in 1982. From that relatively 
local event, then we will broaden our analysis and then examine how such event provoked 
changes in the way risks of flash floods have been managed in other parts of Spain.  
 
 

 
 
   

(a)       (b)           (c) 
 
Figure 1. Main Regions of the study area: (a) location of the study area  (b) location 
of The Xúquer River (c) map of the flooded area after the Tous Dam collapse 
(downstream the Xúquer River).  

 
The Autonomous Community of Valencia together with Andalusia are currently spending 
more on natural disaster compensation than any other of the 17 Autonomous Communities 
in Spain (Riskcat, 2008). Most of the money spent is the result of floods, one of the most 
important natural (and human-induced) hazards of Spain, which most likely will be 
exacerbated as a result of climate change. 
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The Tous Dam (1970s-1982) was a flood control structure located in the Júcar River basin, 
an area which covers some 21,600 km2 of hinterland in the central part of the 
Mediterranean coast of Spain (Torcal et al., 2005). The region is characterized for a 
Mediterranean climate with mild winters, dry and warm summers. Rainfall can result in 
violent flash floods due to the combination of intense localised thunderstorms activity, 
which occurs in steep mountainous areas with a high level of desertification and 
urbanisation. This area is also, as it is the case with other parts of the Mediterranean 
coast, one of the most densely populated territories of the country, making coastal cities 
very vulnerable to the impacts of flash floods.  
 
The breaking of the dam produced a major flood of 10,000 m3s-1 of water of the Xúquer 
River. The effects of the flood downstream of the Tous Dam were catastrophic: 300km2 of 
inhabited land, including many towns and villages were severely flooded, affecting some 
200,000 people, of which 100,000 had to be evacuated (Alcrudo and Mulet, 2007, 
Rosselló, 1983). In total, nearly 30 causalities and more than 55.000 millions of pesetas of 
economic losses (more than 330 millions euros at that time; Levante-EMV, 2007). A new 
dam built at the same location between 1990-1996 was designed to avoid new flash 
floods, guarantee a water supply to the metropolitan area of Valencia, produce 
hydroelectric energy through two power plants, and provide water for the Xuquer-Turia 
River irrigation channel and the irrigated lands of La Ribera region (Torcal et al., 2005).  
 
While it seems that most of the old risks have been managed and ‘resolved’ in a technical 
and engineering way, many questions remain. The unresolved issues concern potential 
disasters related to flash floods in other nearby areas. Many of these questions relate to 
the aforementioned issues regarding the framings of such risks, the type of incentives or 
sanctions used to develop new capacities, or the way local communities are engaged in 
communication and planning for disaster reduction. To some extent some risks have been 
amplified, others postponed, or others disguised. In this research we investigate to what 
extent both experts and communities perceive how the actual risks have been reduced 
and how such perceptions are reconciled or integrated in collective strategies for risk 
reduction.  Furthermore, our study will examine more broadly the role of vertical and 
horizontal communication, including the media, in disaster risk reduction and whenever 
possible regarding the implementation of the Hyogo Framework for Action in Spain. A 
number of institutions and key stakeholders, networks and regulations were approached, 
such as those involved in the Spain National Platform for the implementation of the HFA. 
All in all, the goal is to find out to what extent the old emphasis in managing disasters has 
shifted towards focusing more on disaster risk reduction in this part of the Iberian 
Peninsula. 
 
 
I.4. Methodology 
 
A total of 15 face-to-face and telephone interviews with relevant stakeholders and agents 
either affected or involved in flood management strategies at different levels of governance 
in Spain have been carried out. This has been complemented with literature and media 
review as well as with a 3-day field trip in September 2010 to the area affected by the Tous 
dam break.  
 
A semi-open questionnaire has been designed as an interview guide to respond to the 
following main research questions of the HFA pilot study:  
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 How do risk perceptions, framings and communication systems, both vertical 
(across governmental or organizational levels) and horizontal (within corresponding 
governmental levels or socio-economic layers) affect and have been affected by the 
new strategies for disaster risk reduction?  

 
 To what extent have past disasters produced learning among the policy makers and 

local communities in a way that has resulted in improved planning, communication, 
preparation, and subsequent disaster risk reduction (as evidenced by actions taken 
to prevent potential new local disasters)?  

 
 To what extent have responses to disaster risk reduction taken an adaptive social-

ecological approach? That is one which looks at different scales and governance 
levels, integrates various concerns, including climate change, and aims to enhance 
the total system resilience so as to reduce its vulnerability to future events - rather 
than only an engineer-focused, single-issue, short-term, business-as-usual one? 

 
In particular for the case of the Eastern Spain flash floods and the Tous Dam break, the 
following questions have been given special consideration (following the general 
framework provided by the ‘climate learning ladder’, (Tàbara et al., 2010):  
 

1. Perceptions, frames and communication: How perceptions and framings of DRR 
strategies have evolved by agency representatives at different governance levels as 
a result of three decades of coping with flash floods in the area? And particularly, 
how have these evolved after the Tous dam collapse in 1982? How do community 
members currently perceive the risks of flash floods? How do they view the 
planning and communication carried out by the authorities or agencies? What, if 
any, are the mechanisms for mutual learning, communication improvement and 
cooperation? 

 
2. Incentives and sanctions: What incentives, resources, training, communication 

channels, and sanctions to engage the community in DRR have been developed 
since 1982? How they differ from those prior to the flood event in 1982?  

 
3. Resources and options for action: At the community level, what specific options and 

resources for coping with flash floods and potential related new disasters have been 
developed? To what extent do those options and resources respond to local needs? 

 
4. Institutional reform, redistribution of responsibilities and learning feedbacks: to what 

extent have strategies implemented in the reduction of the risk of flash floods 
resulted in specific institutional reforms and the redistribution of responsibilities at 
different governance levels? 

 
Furthermore, and in relation to the implementation of the HFA, the following questions 
have been addressed:  
 

 Which components of HFA have been utilized or disregarded and to what extent by 
regional or national authorities to develop their strategies for DRR planning? 

 
 What has been the role of other institutional arrangements, such as the European 

Directive on Floods, in introducing the tenets of the HFA in this particular river 
basin? What has been the role of the systems for vertical communication in making 
the public authorities aware of the HFA?  
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II. Assessing the role of vertical and horizontal communication in 
disaster risk reduction learning and planning in the collapse of the Tous 
Dam  
 
II. 1. Communication process before, during and after Tous Dam collapse: a 
“credibility crisis” in risk communication. 
 
The County of the Ribera Alta, in which the main economic activity is based on the 
production of oranges, is best known as “the Ribera” (meaning “the Bank”). It is crossed by 
the Xúquer river flowing from the rugged mountains inland towards the main Valencia 
floodplain and it also contains other tributaries, such as the river Magro, on the left, and 
the rivers Sellent and Albaida, on the right (see figure 2). However, the landscape is 
essentially flat, as the maximum heights hardly reach above 500 meters. The river brings 
water to fertilize this great plain located towards the southern part of the city of Valencia, 
the capital of the Autonomous Community of Valencia. The Xúquer River, whose name in 
Arabic means "the devastating", is the main source of its agricultural wealth, given that this 
the most important economic sector of the region. But it is also, in honour to its name, the 
cause of its tragic flash-floods which periodically appear with the so-called “cold drop” 
phenomenon (see box 1), that throughout history occurs in this area of the Mediterranean. 
 
On the 20th of October 1982, the collapse of the Tous Dam multiplied the already 
devastating effects the Xúquer River as the water passed through the Ribera county. The 
flood brought chaos and destruction to 290 km2 of land (Olcina, 1994), damaging 29 
villages and affecting, more than 33,000 families. More than 30 people died in the event 
and damage costs were estimated to be around 55,000 million pesetas of that time (more 
than 330 million euros; El Levante-EMV, 2007). Allegedly, the Tous Dam collapsed 
because engineers were unable to open the gated spillways in time. Nonetheless, there is 
a widespread agreement that the damages of the catastrophe could have been reduced if 
the communication process had been more effective.  
 
The event started when a big storm began over the massif of Caproig - in the central part 
of the Xúquer river basin - during the first hours of the night of 19 October 1982. A great 
organized system of thunderstorms with a diameter close to 100 kilometres was detected 
thanks to a Meteosat satellite. It was the first time that a mesoscale convective complex of 
this type was detected in Europe since satellite images became available. The first 
difficulty was to assess the potential impact of the rains and to have reliable measures of 
the actual rainfall. Rain gauges were scarce in the region of Caproig in 1982 and some of 
them broke during the storm. Furthermore, the only mechanical gauge existing at that time 
was located in the Cofrentes nuclear power plant (towards the west of the study area). In 
1982 there were no early warning systems, and no meteorological or hydrological parallel 
system existed yet in the Autonomous Community of Valencia. At 13:00 the Water 
Commissioner of the Xúquer Hydrographical Confederation announced to the media that 
the river flow was 260m3/s and that in the afternoon it could reach as much as 1000m3/s – 
while the normal flow of the river is 40m3/s. In total, 6,000 cubic hectometres of rain were 
registered in the Autonomous Community of Valencia and border areas, being the greatest 
storm of the twentieth century registered in the region1. 
  

                                                 
1 From 21 to 24 October 2000, another storm exceeded the total rainfall, with almost 7,000 cubic hectometres. 
Nonetheless, it was less concentrated and less torrential, and a better flood management diminished the damage. 
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During the morning of the 20 October 1982, some tributaries, such as the Sellent River, 
had already flooded the lowlands of some villages such as Sumacàrcer, located at the 
upper part to the basin and close to the dam (see figure 2). Nonetheless, the situation was 
still relatively calm. People were quite used already ‘to live with (ordinary) floods, as it was 
a phenomenon that local people had experienced for generation. According to one of our 
interviewees ‘we were used to the fact that water would enter our homes’, although of 
course they could not expect the fate that was awaiting for them. Water runoff increased 
rapidly when waters from the Xúquer joined the tributaries, before the dam broke. At 6:00 
a bus carrying workers to Cofrentes nuclear power plant tried to cross the river but the 
waters swept it away causing 9 deaths. 
 

 
 

Figure 2. Sumacàrcer, the morning of the 20th October 1982, few hours before the 
dam collapse. (Source: Particular collection Mr. Zambuena) 

 
After noon, and provided the absence of any official statement from the Civil Government 
which, according to the mayor of Alzira in 1982: "did not have the means as now to 
transmit alerts”, some local authorities sent patrols to keep watch over the river banks. 
Several elements of the infrastructure, such as the national road 340, created barriers, 
thus stopping the draining of the water towards the plain. The schools of Alzira, the capital 
of the County, and Carcaixent were evacuated at the afternoon, when the situation was 
still relatively quiet. However, the contradictory information coming from different radio 
stations increased the uneasiness of the local populations.  
 
Meanwhile, the engineer in charge of the dam, Jesús María González Marín was alerting 
regional authorities about the extreme situation in the dam and its imminent risk of 
collapse. However, nobody trusted him until it was too late. At 3:00 the electric system of 
the Tous Dam broke down. When the engineer arrived to the site at 9:00, the water had 
already reached the only remaining power generator. He could not open manually the 
gates to empty the reservoir so the water began to exceed the flood protection gates. He 
alerted the authorities of the delicate situation of the dam at 9.30 and called for a new 
generator. However, the flooding blocked the vehicle that was carrying the new generator. 
When it finally arrived at 14:00, it was too late. Despite the warnings of the engineer, who 
insisted in taking extreme measures, the civil governor did not ask the local populations to 
evacuate. At 16:30 the Hydrological Confederation of the Xúquer reported that the water 
level was only one meter below the rim of the dam. At 17:00 the Xúquer river had already 
reached and flooded the village of Sumacàrcer (see figure 3) -the first village located after 
the Tous Dam – and was on its way through other towns, such as Alzira – although the 
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flood had not yet reached its maximum height.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Maximum water level mark in Sumacàrcer, the first village located after 
Tous Dam. The highest water levels reached up to 12m after the dam collapse.  

 
 
Local mayors and authorities found it very difficult to communicate with the Civil 
Government due to saturation of the telephone lines. Some of them managed to confirm 
the gravity of the situation through the police brigade ‘(guardia civil) and went into the 
streets with loudspeakers to warn neighbours about the flood risk. However, some mayors 
had to deal with the disobedience of some citizens, "who ignored the order to evacuate 
their homes”. In this regard, as stated by the mayor of Beneixida on the events of 1982  
"people did not expect the magnitude of the tragedy and yet it was confirmed." 
 
Given the extreme situation, and exasperated by the lack of response by the central 
government  at 18:00 the engineer falsely reported a dam break to the authorities so as to 
prompt an immediate reaction and avoid further damage. At this moment, the civil 
governor, José Maria Fernandez del Río, ordered the evacuation of some of the villages 
through an official statement released by the radio, but at that time most of the villages had 
already been flooded.  
 
When the authorities warned about of the risk of the disatrous flood derived from the 
collapse of the dam in Xàtiva - a municipality located at a much higher level than the 
villages of the floodplain- they showed a lack of familiarity with the region. According to 
local reports, local people basically were calling “The dam has collapsed. Save whoever 

“The dam-flood arrived here” 
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who can … see you tomorrow if God's will want! .In other words, the inhabitants of the 
Ribera had to rely solely on the very scant information provided by local security forces, 
their experiences and foresight. With no emergency plan in place, some members of the 
Red Cross, policemen, and firemen improvised responses. When the water reached the 
electrical substation of Alzira at approximately 18.30, it burst into flames, leaving the local 
radio station (SER) without communication, which at that moment was broadcasting the 
official communications from the government.  
 
At 19:13, a civil guard named Manuel Martín heard a loud bang and reported the collapse 
of the dam by radio to the authorities. Nonetheless, the President of Spain, Leopoldo 
Calvo Sotelo, who was a civil engineer, rejected this possibility and disqualified the civil 
guard statement. But the news about break of the Dam proved to be true. Shortly before 
20:00, 120 million cubic meters of water submerged the whole region causing one of the  
greatest flash-flood disasters reported in Spain. A 4m flood wave with a maximum 
downstream flow estimated at 15,000 cubic meters per second demolished the region. In 
addition, the waters found one last obstacle, the AP7 motorway, where its small spillways 
were insufficient to let the water pass through and blocked the water before it reached its 
natural way to the sea.  
 
With all the communication infrastructure flooded and no warning by local or regional 
authorities, the inhabitants of Sumacàrcer soon realised that the flooding exceeded the 
water level of the historic flood of San Carlos in 1864, which took place before the creation 
of the dam. So they fled to the mountains as best they could. Some of them managed to 
arrive to the nearby village of Navarrés before the night came, but some others just could 
not make it and had to spent the night under the rain or took refuge in some natural caves. 
Without electricity or any means of transport or communication – and with only a few 
radios - people from Alzira and other villages took refuge in high buildings, spending the 
night on the roofs awaiting aid.  
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Figure 4. Flooded area after the Tous Dam collapse (Source: modified from Levante-
EMV, 2007)  

 
A few helicopters and lifeboats arrived the next morning. The authorities proceeded to use 
explosives to blow up a section of the railroad track in Sollana that was blocking the water 
and preventing it from flowing into the sea. However, when waters returned to their usual 
level they left a landscape covered by mud, which also created some new problems. Given 
the lack of means to deal with the situation and knowing about the disaster, a doctor 
improvised a temporary hospital in Alzira. The central government declared the area a 
catastrophic zone and few days afterwards they sent the army to help and coordinate the 
cleaning tasks. Although most of the time a sense of solidarity prevailed after the disaster, 
some houses were broken into, thus forcing some neighbours to get organized in order to 
protect their goods that remained after the flood.  
 
Eight days after the disaster the socialists won the general elections and the democratic 
period started in Spain. Thus, neighbours from Beneixida and La Gavarda - the most 
affected villages after the disastrous flood - asked the new civil governor, Eugenio Luís 
Burriel de Orueta, to rebuild their houses in a new location far away from the river. Almost 
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10 years later the new villages were founded. All neighbours of Beneixida moved to the 
new town and the old village was reconverted into agricultural land, in order to avoid new 
constructions. Nonetheless, not all neighbours from La Gavarda moved to its new location, 
since some families believed that such an event would never happen again and therefore  
remained in the old town. In 1990, the year before the new town of was founded, the 
construction of a new dam 4,7 times bigger than the old Tous Dam was also started. 
 
Psychological consequences and almost 30 years of lawsuits to compensate victims of the 
tragedy came with the reconstruction and rehabilitation of the area. Most of the small and 
medium enterprises went bankrupt and farmers lost their lands. It took around 20 years to 
restore full agricultural production. The thousands of victims joined several associations. 
After 4 civil and penal lawsuits, in 1995 the High Court rejected the State's argument that 
the catastrophe was caused by "force majeure" and upheld that the state action was 
negligent. There was an infringement of the rules of conservation and maintenance of the 
dam and therefore the High Court condemned the State. This court decision set a 
precedent in the history of natural disasters in Spain 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Front page of the Levante-EMV newspaper of the 22nd October 1982. 
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II. 2.  The intertwining of hydro-meteorological factors with human causes 
 
II. 2.1. Meteorological and hydrological aspects of the “cold drop”. 
 
The cold drop (in Spanish "gota fría") is the meteorological phenomenon that caused the 
intensive rainfall that ended into flash-floods on the 20th of October 1982. The high 
amounts of rainfall and low potential evaporation generated surface runoff, specially in 
extremely variable - usually ephemeral - streams (torrents) that characterize the lower part 
of the Xúquer River basin, resulting in flash floods. Average rain intensities of over 500mm 
in 24h were recorded in wide areas. 
 
Although meteorological and hydrological aspects were the origin of the disaster they were 
not the cause. “In areas where there are no human interests, natural phenomena do not 
constitute hazards, nor do they result in natural disasters” (Eshghi and Larson, 2008). 
“Disasters occur when hazards meet vulnerability” (Blaikie, 1994). People have been living 
with floods for centuries in the Ribera; the first flood recorded dates back to the 12th 
century. However, this natural event can turn into a hazard when natural factors - the flood 
itself - are combined with human factors; that is to say, when material goods and human 
lives are at risk. Some of the most relevant factors that triggered the disaster are described 
below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 1. The Cold Drop phenomenon 
 
The “cold drop” is a rapid up-swelling of very cold air in the upper layers of the atmosphere. By itself this 
phenomenon doesn’t cause heavy rains. However, in late summer and autumn, when the temperature in the 
Mediterranean is higher, warm and wet air from the sea ascend at high altitudes in the atmosphere. If 
another mass of clouds in condensation brings the warm air inland, the contact between the two air masses, 
the cold and the warm, can generate an important vertical atmospheric instability causing torrential rains.  
 
 

 
 
Figure 7. The Cold Drop Phenomenon 
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II. 2. 2. Human factors leading to the disaster: Human vulnerability, risk perception 
and risk communication 
 
Although the High Tribunal blamed the State for the bad maintenance of the dam, there 
are several other factors that triggered the catastrophe and intensified its negative effects. 
 
Physical vulnerability (exposure): Tous dam is located in the downstream part of the basin, 
only several kilometres upstream of densely populated areas, with towns such as Alzira or 
Algemesí, where flooding was particularly dramatic (Alcrudo and Mullet, 2007). The 
Mediterranean coast of Spain has witnessed a dramatic increase in urbanization especially 
since the 1960s due to the tourism boom. Thus, human societies living in this area are 
growing more exposed to the effects of floods. 
 
Social vulnerability (technical and institutional problems): Furthermore, from a more 
integrated vulnerability assessment, it is important to take into account the social 
vulnerability of Spanish society at that time. The tragedy came at a very inopportune time, 
“it was a very different Spain than the one we live in today”. The country was in a period of 
political transition after 40 years of Franco's dictatorship. Spain was in a situation of 
institutional weakness. The government of the Generalitat Valenciana – the regional 
government - had just been formed and disaster risk management strategies were mainly 
based on post-disaster management. There was no disaster risk reduction strategy and 
responsibilities during the crisis management were not clearly defined. At that time there 
were no hazard and risk maps, no emergency plans, and the Civil Protection body was at 
its very early stage – it was created the summer of 1982, because of the Football World 
Cup. Furthermore, the lack of coordination and information transfer made it much more 
difficult to cope with such events. 
 
Risk perception: The dam created a source of misperception of the actual risk of living in 
the floodplain area of the river. Undue confidence on hydraulic infrastructures diminished 
the perception of risk forgetting the “residual risk2” inherent to this type of large 
infrastructure works.  
 
Communication problems: Finally, risk communication, a crucial element of flood risk 
management, failed because of a lack of coordination between different agents, a 
information transfer and a crisis of credibility regarding experts – as a vestige of a 
dictatorial system based on an authoritarian hierarchy. 
 

                                                 
2 Residual risk is the risk remaining after initial risk has been “removed” by a flood control measure such as a dam, a 
canal, a dike, etc. 
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Figure 7. Key events in risk communication process before, during and after Tous Dam break  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Night – Mesoscale 
Convective Complex  
A big storm begins 
over the Xúquer River 
Basin. 

Night – Forest rangers 
Difficulties to estimate the 

intensity and magnitude of 
the storm. 

Morning/Afternoon - Municipalities 
Difficulties to contact regional authorities 
Some mayors alert citizens with megaphones.  

Evening
 
Local authorities and neighbours  
Alert people and escape. Some 
people flee to the mountains or take 
refuge on the roofs.  
 
Emergency Organizations  
Disaster relief teams (firemen, 
policy, Red Cross, etc.) improvise 
their performance.   
 

18:00 – Civil Governor
Orders the evacuation of 
some villages through an 

official statement released 
by the radio. 

9:30 – Dam engineer  
Unable to open the gated 
spillways alert several times 
regional authorities with no 
success. 

16:30 - River Basin Confederation
Reports that the water level is only 
one meter below the rim of the dam. 

9:00 - Dam engineer  
The engineer in charge of 
the dam arrives at Tous 
Dam and realises that there 
is no electricity. He asks for 
a power generator. 

During the next days 
 
Central Government 
Declares the area catastrophic and 
promises compensations. 
 
Army  
Is sent to the area to help in the 
cleaning tasks. 
 
28 October 1982 socialists win the 
elections and put all their effort in 
reconstructing and rehabilitating 
the area. 
 
 

18:00 - Dam engineer 
The engineer falsely 
reports a dam break to 
the authorities.  

14:00 - Dam engineer 
The power generator arrives at 
the dam but it is too late.

10:00 – Floods 
Some municipalities 
start flooding because of 
the Xúquer’s tributaries. 

18:30 – Electrical 
substation of Alzira  
Bursts into flames leaving 
without communication 
the local SER radio 
station.

19:50 – Flash flood
A 4m wave (15,000m3/s) 
submerges the region. 

19:13 – Civil Guard 
Reports the dam collapse but 
the president of Spain 
disqualifies his statement.  

Night – Citizens
Neighbours spent 
the night under the 
rain with no 
electricity nor 
communication.

Morning- Disaster relief teams
Arrive at the area.  

Before the Dam break… 
 
Lack of DRR strategy 
at local, regional and national 
level. Personal experience with 
flood events is the only tool to 
cope with floods. 
 

After the Dam break…
 

 The 1982 Tous dam collapse and the 1983 flood disaster in the 
Basque Country prompted a change of paradigm in flood management 

strategies in Spain.  
DRR strategies became a pivotal point at local, regional and national 

level during the following decades. 

 
19 October 1982  20 October 1982         21 October 1982 
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II. 3.  Long term learning after the Tous disaster: three decades of developing DRR 
strategies 
 
The fact that a new government had been elected just after the disaster is relevant to 
understanding the new dimension in which this local event was subsequently captured by 
central and regional authorities and probably motivated a much different type of institutional 
response than would have occurred during the dictatorship period. This is made apparent by 
the fact that information about another dam break that occurred in Vega de Tera3 (Castile and 
Léon) in 1959 was silenced and never really provoked the type of long-term reactions that the 
Tous Dam break produced. In this section we look at three main stages of this long-term 
process of learning: from the absence of any preventative plan and means to communicate 
the disaster risk of this sort to the current situation in which new tools and institutions have 
been created and organisational complexity has increased.  
 
II. 3. 1.  The 1980s: The beginning of the Civil Protection Unit in Spain 
 
Once the Spanish Constitution was approved and the new state was defined as a 
parliamentary monarchy, in 1980 the Civil Protection Department was re-established in the 
form it is known nowadays. For the first time, the Civil Protection began to organize the 
protection of citizens and property from a civil perspective, outside the old-fashion military 
approach and according to new constitutional principles. During the Transition, the General 
Secretaries of Civil Governments and the peripheral administration had within their own 
administrative structure a Provincial Services Headquarters of Civil Protection (the ‘Jefatura 
de los Servicios Provinciales de Protección Civil’) - what is now known as the Civil Protection 
Unit. Which is a civilian, rather than military corps. Mass events like the Football World Cup 
held in Spain in summer 1982 and the visit of Pope John Paul II the same year (days after the 
catastrophe of Tous), increased public awareness of the existence of a new civil protection 
organisation within the Spanish population. It was necessary to jointly organize volunteer 
groups to secure the order and the welfare during these events. But the catastrophic events 
of the Tous dam collapse in 1982 and later the occurrence of catastrophic floods in the 
Basque Country in 1983, highlighted the deficiencies and the gaps of Civil Protection, as it 
was then organised. The need to improve the existing capacities to implement preventive 
measures in emergency assessment and management and to improve the effectiveness of 
future operative interventions was clearly seen. 
 
Before the Tous disaster there was no structured system of information and response to alert 
the population, nor was there a systematic account of public protocols for prevention 
measures to minimize disaster risks. According to the civil governor in 1985 in Valencia “the 
most effective mechanism which existed then [to cope with floods] was popular wisdom 
[since] there was no civil protection system”. There were only dam management plans. Civil 
government was the only agency responsible for emergencies at that time. In fact, at the 
national level, the first actions of the new Civil Protection Directorate did not occur until the 
Civil Protection Act, which was approved in 1985. This was the first set of standardised 
regulatory procedures establishing the basic principles of the disaster risk management 
system. 
 

                                                 
3 Vega de Tera dam broke the 9th January 1959 due to deficient materials used in construction. In a village of 500 people 144 
died, and only 28 corpses were found. The opacity of the judicial process supported by Franco regime made the 
compensations ridiculous. The criminal proceedings against 10 people ended with 4 sentences to 1 year in prison, with 2 
acquitted by the High Court and 2 reprieved by the regime. 
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Flood management strategies after the Tous Dam collapse 
 
a) Structural Measures 
 
Tous dam collapse showed the deficiencies of the civil protection system against flooding in 
The Ribera County. As a result, in 1985 the Hydrological Confederation of the Xúquer wrote 
the General Plan of Defence Against Floods in Xúquer River Basin, whose main objective 
was to pave the drainage channels in order to reduce peak flows circulating in the Xúquer 
floodplain. The plan envisaged the construction of dams, the adequacy of the mouth of the 
river, and actions to reduce flood risks in some sections of the Xúquer, among other actions. 
But the sense of urgency to implement the plan came when another extraordinary flood hit the 
area in 1987. 
 
b) Non-structural measures: early warning systems, flood risk maps and risk 
communications campaigns 
 
The main criticism of mayors after the Tous tragedy was that "nobody warned us". This 
prompted the rapid adoption of non-structural measures, all starting with the implementation 
of a rudimentary warning system. In 1984 the first Automatic Hydrological Information System 
(Sistema Automático de Información Hidrológica, SAIH) was installed in 118 points in the 
Xúquer river basin. These instruments were computer-controlled by the Hydrographical 
Confederation of the Xúquer river basin. Later, this hydrological early warning system was 
completed with improved meteorological forecasts. In 1987 the Civil Protection set up a local 
weather information system (Plan de Prevención y Vigilancia Meteorológica, "Previmet"). 
Several zone centres were established to predict the cold drop dynamics in very high 
atmospheric layers. In 1987, the first weather radar was installed in Cullera to complete the 
satellite vision of the area and it was first used in 1989. The radar allowed to locate 
precipitation, calculate the motion of the potential storms, estimate its type (rain, snow, hail, 
et.), and forecast its future position and intensity. These meteorological and hydrological early 
warning systems allowed a vast increase in the knowledge about how much, when and where 
it would rain.  
 
The next step consisted in knowing who was at risk and to create a watershed-based warning 
system coordinating local authorities. Since 1985 many geographers entered the civil 
protection unit giving a new integrated river basin approach to disaster management design. 
In order to find out who was at risk, very simple flood hazard and flood risk maps (municipal 
flood plans) were created between 1987 and 1989 at a sub-basin scale (see figure 8). People 
at risk and critical points where detected, and risk managers realized that most of the 
causalities for flash-floods were located in the intersection of ephemeral streams and roads. 
Most casualties were due to imprudent behaviour. Critical points where signposted and flood 
risk maps were delivered to municipalities. Civil protection agents organized local agents to 
created a system of observation points with points of reference (e.g. with pictures of bridges) 
to monitor streams flows, especially along ephemeral streams, because at the location of 
most of the ephemeral streams there were no rain gauges. Emergency communications were 
also prioritized after the disaster. New power stations were built and a program was created to 
change the location of the telephone stations damaged by the flood event and place them in 
lower-risk sites. A civil government control commandment was established to organize 
different institutions involved in disaster management. Furthermore, an amateur radio 
emergency network with 184 posts was created in 11 areas, settling responsible people for 
many sub-areas - usually volunteers. Radios were also installed in Town Halls and mayors 
and those responsible for the radios were organized and trained to transmit information. This 
lead to a new warning system that operated from the top to the bottom of the basin, replacing 
what in the past was done with an alarm bell system. Warning sirens and megaphones were 
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installed in city halls and transmitters in areas at risk. It was established that in case of 
emergency the local mayor should be in charge of giving the messages to the public and to 
the 006 emergency system (later 112), This telephone number was then set as the principal 
emergency number to be dialled in order to reach all type of emergency services 
(ambulances, fire-fighters and the police). Finally, three phases of crisis management were 
established: (1) alert phase, involving different administrations, (2) emergency phase, 
involving operational management, (3) alarm phase, which would a major alerting operation 
with the attendant populations. In this way, for first time, a rudimentary alert system gave local 
administrations an integrated view of the river system.  
 
 

 
 
 

Figure 8. The Carraixet watershed flood risk map from 1985. (Source: Courtesy Eugenio Burriel) 
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However, one of the problems encountered by Civil Government was the lack of confidence, 
trust and credibility by local authorities, especially after the four decades of dictatorship. The 
mayors used to call the new Civil Governor – who was heavily involved in the reconstruction 
and rehabilitation phases after Tous disaster - to confirm the hydrological and meteorological 
information received from civil protection. So it was clearly seen that they had to restore 
confidence and credibility in the State. After the Tous disaster risk perception changed and 
media began to play an increasing role in raising awareness of the importance of (short term) 
prevention measures and providing more credibility to local authorities. 
 
II. 3. 2. The 1990s: the beginning of a paradigm shift, from disaster to risk management. 
 
Although the Civil Protection Act was approved in 1985, it was not possible to proceed with its 
full policy implementation until the early 1990s, when a new Law, the basic regulation on civil 
Protection was promulgated in 1992 and, in recent years when the subsequent basic planning 
guidelines for various risks were passed. In the mid 1990s a decision of the Constitutional 
Court resolved a conflict of jurisdiction, leaving the emergency intervention as a responsibility 
of regional and local administrations, so they would put in place the means for those actions 
within their territories. This started a new period on Spanish Civil Protection system, more 
decentralized, and modernized with the use of new technologies. The 1990s were deeply 
influenced by international events such as the International Decade for Natural Disaster 
Reduction (1990-2000) established by the UN or the UN Conference held in Yokohama in 
1994 which called for development of a "global culture of prevention" and improved risk 
assessment, broader monitoring and communication of warnings. In 1995 the Spanish High 
Court rejected the State's argument that the Tous catastrophe was caused by force majeure 
and ruled against the State on the grounds that the State had infringed upon the rules of 
conservation and maintenance of the dam. This court decision set a precedent4. For first time, 
human factors as a cause of natural disaster were in the public eye. In 1996 a new flood 
event killed 87 people in Biescas camping site (Aragon). The tragedy revived the controversy 
about human vulnerability and the increasing exposure of society to natural disasters. In 1999 
the European Commission launched the European Spatial Development Perspective (ESDP), 
a legally non-binding document forming a policy framework with the aim to provide an 
integrated, multi-sectoral, indicative strategy for spatial development, taking into account 
natural hazards. 
 
As a result of all this events, the decade of the 1990s was clearly marked for the influence of 
international initiatives, the increasing emphasis on the contextualization of risks, and the 
increasing importance in long-term DRR measures such as spatial planning. 
 
Changing the paradigm: From disaster to risk 
 
During the 1990s flood managers started using the term disaster risk reduction (DRR), 
particularly for emergency management, instead of focusing on reactive measures after a 
natural disaster. This was translated into practical form when Federal Emergency 
Management Agency (FEMA) of the US developed a chain-oriented approach to address 
safety and security concerns, the so-called “hazard-life cycle” (see figure 9). This integrated 
disaster risk management approach, which deeply influenced European disaster 
management strategies, involved four phases: mitigation, preparedness, response, and 
recovery. To some extent one can see that this is a process of building capacities for DRR in 

                                                 
4 The only historical precedent that existed was the Vega de Tera dam break the 9th January 1959.  
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the mitigation and preparation phases (pre-event), while the post-event phases are dealing 
with the crisis and disaster management. 
 
 
 

 
Figure 9. Cycle of integrated risk management (adapted from Schmid, 2006 and Dutch 
Ministry of the Interior, 1993)  

 
Flood management strategies in the 1990s  
 
a) Structural Measures 
 
During the 1990s, the Tous Dam was rebuilt (1990-1996) in the same location as the old one 
with a maximum capacity of 340,4 Hm³ (4.7 times bigger than the old dam) and the AP7 
highway, which dammed the water during the flood event in 1982, was raised to improve the 
effectiveness of the spillways. Although it was a big investment on hydraulic infrastructures to 
“control” floods, the General Plan of Defence Against Floods in Xúquer River Basin designed 
in 1985 did not eliminate the flood risk in the banks of the Xúquer river. Significant floods in 
September 1997 raised the alarm again. As a result, in 2001 a new plan was presented, the 
Global Plan Against Floods in the Ribera of the Xúquer. 
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b) Non-structural measures: flood Insurances and spatial planning  
 
The need and importance of flood insurance and coherent spatial planning gained momentum 
during the 1990s. Although there was a national fund to cover post-disaster economic looses, 
there was no explicit state fund for risk prevention. Thus, among the non-structural measures 
experts highlighted the promotion of agricultural insurance and in 1997 the Central 
Government restructured the Insurance Compensation Consortium (CCS), the Spanish public 
corporation which, since 1950, has been in charge of covering extraordinary risks, within the 
innovative and avant-garde Spanish compensation system for catastrophic damages5.  
 
In the 1990s experts and regional and national authorities realized that although causalities 
due to flood events diminished in the last decade due to the effectiveness of early warning 
systems, the frequency of disasters and their economic impact were increasing in spite of 
years of expenditures in hydraulic infrastructures. This fact raised several questions such as 
what part did population growth and infrastructure development, that is to say, the increased 
exposure to hazards, play in a flood disaster? In order to answer this question in 1993 the 
Department of Urbanism of the Generalitat de Valencia (the regional government) started the 
creation of the Plan of Territorial Action for the Prevention of Floods Risk in the Valencian 
Community, the so-called PATRICOVA. The main goal of the plan was to create a 
Geographic Information System to integrate flood prone areas and urban developments, in 
order to identify areas at risk. The plan finished in 2002. 
 
 
II. 3. 3.  The 2000s: The Water Framework Directive and the Flood Directive 
 
Despite floods in 1982, 1987 and 1997, the risk persisted in the Ribera. Most recent events 
revealed the weaknesses of risk management strategies. From 1996-2006 the county had 
flooding problems six times causing millions in losses. The need to improve flood 
management strategies were also recognized at an international level as a consequence of a 
series of catastrophes, including the 2002 European floods, the major disaster of the Tsunami 
of December 2004 in the Indian Ocean, and Hurricane Katrina in New Orleans in 2005. All 
these events marked an important turning point in the way which major crises are understood 
and predicted. It basically highlighted the disastrous consequences in terms of human lives 
and both economic and environmental costs that can arise from the existence of gaps in risk 
communication, the identification of hazards, and the implementation of warning systems and 
appropriate information and education (Schmid et al., 2006).  
 
As a response to 2002 European floods6, in 2007 a Flood Directive7 was launched with the 
aim of reducing and managing the risks that floods pose to human health, the environment, 
cultural heritage and economic activity. The Directive addresses all phases of the flood risk 
management cycle, emphasizing preventing, protection and preparedness. This Directive 
shall be carried out in coordination with the Water Framework Directives, notably by flood risk 
management plans and river basin management plans being coordinated and including public 
participation in the preparation of these plans.  

                                                 
5 The direct antecedent of the national Insurance Compensation Consortium (CCS) dates back to 1941 with the creation of 
the Consortium for Risk Compensation for Mutiny after the Spanish Civil War. Since early 1998, its activity also extended to the 
field of environmental civil responsibilities, having become part of the Spanish Environmental Risk Pool. According to the CCS over the past 
two decades floods have constituted more than 85% of the amount paid out by the public entity.  
 
6 Between 1998 and 2004, Europe suffered over 100 major damaging floods, including the catastrophic floods along the 
Danube and Elbe rivers in summer 2002. Severe floods in 2005 further reinforced the need for concerted action. Since 1998 
floods in Europe have caused some 700 deaths, the displacement of about half a million people and at least €25 billion in insured economic 
losses.  
 
7 The Directive 2007/60/EC on the Assessment and management of flood risk has been translated into Spanish law in July 2010. 
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Flood mapping is a crucial element of the flood risk management laid down in the Directive. 
The overall plan also emphasizes the implementation of hazard and risk mapping at a 
detailed scale. However, the directive does not call for specific measures to be taken, so the 
way in which flood management is handled strongly depends on the national approach.  
 
Flood management strategies in the 2000s 
 
a) Structural Measures 
 
In 2001 a new plan was presented to mitigate flood-related hazards in la Ribera, the so-called 
Global Plan Against Floods in the Ribera of the Xúquer. The plan (which is still in operation) 
focused on structural measures of risk management. The key activities involved were the 
creation of three dams (already finished), the infrastructural arrangement of the Xúquer river 
between Carcaixent and the AP7 highway, and finally, improving the drainage of the marsh in 
the mouth of the Xúquer river. The plan also envisaged river restoration of some ephemeral 
streams and to create a green corridor among other activities. In order to incorporate 
environmental criteria required for the Water Framework Directive, the plan also foresaw the 
restoration of the riverside forest to cushion the impact of floods.  
 
b) Non-structural measures: Spatial planning and emergency plans and risk 
communication campaigns 
 
In a complementary way, the plan engineers mentioned a number of additional non-structural 
actions such as flood insurances, flood mapping, emergency plans, spatial planning, early 
warning systems or risk communication campaigns, which were intended to prevent the effect 
of floods and to reduce associated damages. Engineers stressed that these actions are highly 
effective, but require strong coordination by all administrations. As an example. in 2002 the 
Urbanism Conselleria of the Generalitat de València (the regional government) created the 
Territorial Action Plan to Prevent Flooding Risks in the Valencian Region, the so-called 
PATRICOVA. The map done at at 1:50,000 scale established 6 levels of risk according to 
three frequency intervals (different return periods) and two soak intervals. According to 
PATRICOVA, the Xúquer-Albufera area is the second most important flood-prone area of the 
Community of Valencia, taking into account the entire potential impact (see figure 10b).  
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(b) 
 

Figure 10. (a) PARTRICOVA website and (b) the Ribera Flood prone area 
 
Putting limits on urban expansion towards the river seems to be one of the crucial steps for 
DRR, as it is considered in the new Land Act of 2007. Experts estimate that land 
management measures could reduce potential future damage by 75%. Although the main 
goal of the PATRICOVA is to limit urban expansion in risk areas, according to a study 
elaborated by the Directorate General of Urbanism and Spatial Planning of the Generalitat de 
Valencia in 1999, 24% of new urban land was located in areas at risk in the 27 most affected 
municipalities of the Ribera, Since 1999 the plans to create more urban land for housing have 
increased, what means that the percentage is likely to be even higher.  
 
Flood hazard maps at 1:2,000 scale have been developed by the Centre for Studies and 
Experimentation in Public Works (Cedex) of th Ministry of Development and are available in 
the display map of the National Flood Zones Mapping of the Ministry of Environment and 
Rural and Marine Affairs (MARM) (http://sig.marm.es/snczi/). These maps show the extent 
and expected water depths/levels of an area flooded in three scenarios: (1) a scenario or 
extreme low probability events (500-year flood return period), (2) in a medium probability 
scenario (with a return period of 100 years) and (3) a high probability scenario (less than 50 
years). Flood risk maps have been created by the regional government taking into account 
population and economic activities at potential risk from flooding (see figures 10 and 11). 
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Figure 11. Municipalities at risk of flooding in the Autonomous Community of Valencia (Souce: Civil 
Protection, 2010) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In 2007, the Generalitat Valenciana drafted the regional emergency plan of Valencia. It is a 
technical document consisting of a set of rules and procedures for forming the response of 
government to any collective emergency situation occurring in the territory of the Comunitat 
Valenciana. Currently (2010) the State Civil Protection Plan against Flood Risk is being 
drafted by the central government. It will establish the organization and operating procedures 
of those resources and government services that are necessary 1) to ensure an effective 
response from the central government in flood emergency situations of national interest, as 
well as 2) to develop mechanisms to support regional plans in case they do not have sufficient 
capacity to respond. The Centre for the Coordination of Emergency (CCE) located in L'Eliana 
is the institution of the regional government in charge of coordinating different stakeholders 
involved in emergency management. 
 
As regards to risk communication, the regional government designed a flood prevention 
campaign with the objectives of (1) encouraging participation and information transfer 
between different levels of the administration (2) facilitating documentation (leaflets) to 
municipalities to disseminate, and (3) informing the population about the importance of 
prevention against the risk of flooding through media and local authorities.  
 
Summarizing, Tous Dam break triggered a process of institutional development that lead both 
to the growth and increasing complexity in the organisations involved in vertical and horizontal 
communication of risk reduction strategies and capacity building in this area (see table 2 and 
figure 13).  
 

Provinces High risk Medium risk Low risk Total 
Alicante 15 21 33 69 
Castellón 5 14 30 49 
Valencia 28 53 100 181 
Total 48 88 163 299 

Table 1. Municipalities with at risk of flooding in the 
Autonomous Community of Valencia (Source: Civil 
Protection, 2010) 

Afected population=10% 
Urban land affected=10% 



 28

Table 2. Actors and responsibilities in different phases of disaster risk management at different levels of 
governance for the Tous region 
 

 
CP: Civil protection 
U: Urbanism 
AEMET: State Meteorology Agency (Agencia Estatal de Meteorología) 
CHJ: Xúquer Hydrographic Confederation (Confederación Hidrográfica del Júcar) 
IC: Insurance Companies 
CCS: National Insurance Consortium (Consorcio de Compensación de Seguros) 

 
 

Floor risk management phases 
 

 Pre-event  (Disaster Risk Reduction) Post-event 
      

 

 
Prevention 
Non-structural 
measures 
 

 
Protection 
Structural measures 
 
 

 
Preparation 
Operational 
management 
 

 
Response 
Operational 
management & 
relief organization 

 
 
Recovery & 
Rehabilitation 
Recovery & 
rehabilitation 
activities 

National level 

Spain national  
platform for DRR 
 (CP) 
 
National school of  
Civil Protection (CP) 

 
 
 

 
Meteorological early 
warning system (AEM) 
 
National flood  
emergency plan (CP) 
 

 
National public flood 
insurance (CCS) 

Regional 
level 

 
Flood hazard map 
(CHJ) 
 
Flood risk map (CP 
and U) 
 
Flood risk reduction 
campaign (CP) 

Global Plan Against 
Flooding in the  
Xúquer  Bank (CHJ) 
(dams, canalizations 
& river restoration) 

Hydrological early 
warning systems  
(CHJ) 
 
Dam emergency plan 
(CHJ) 
 
Regional flood 
emergency plan (CP) 

Centre for the 
Coordination of  
Emergencies 
(CP) 

 

Local level   

 
Local emergency  
plans (CP)  
(only few done) 
 

Sirens and 
megaphones to 
alert citizens 

Private flood 
insurances (IC) 
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Box 2. Floods as a resource or as a hazard? The Albufera Natural Park 
 
Some international policies have influenced the maintenance of ecosystems such as coastal 
wetlands, which provide many environmental services to society (e.g. flood protection). The 
implementation of the Ramsar Convention was a key factor to protect the Xúquer river coastal 
wetland. In 1986 the Albufera Natural Park was established given its international importance for 
the protection of birds. The area was already a Royal Reserve in medieval times. 
 
Although flooding is the most common natural hazard in the Ribera, for coastal wetlands floods 
need not to be considered necessarily a hazard. Rather, they are part of an important natural 
dynamic process contributing to groundwater recharge, provision of sediment loads to the coastal 
zone, and more generally, to the dynamic equilibrium that exist between fresh and salt water. This 
makes possible, among other aspects the transition between two types of ecosystems which 
makes such areas so ecologically productive. As most ecosystems, wetlands  need disturbances 
to accomplish indispensable functions, such as the production of clean water or flood control. 
Therefore, park managers have incorporated as part of their management practices the essential 
role of floods in the area, not only for biodiversity conservation, but also to ensure other activities 
such as production of the rice crops. The agri-environmental measures included in the Common 
Agricultural Policy (CAP) reform of 2003 have been very important in the maintenance of rice 
fields, as otherwise they would not been able to compete in the open market. Currently, flood 
regulation depends on park managers decisions which are taken according to the consideration of 
several social and ecological principles and rule, including what is needed for rice cultivation and a 
explicit regulator procedure called Dam Operating Rules (Normas de Explotación de Presas). 

Hence floods have tremendous benefits for the Albufera Natural Park agricultural lands and 
wetlands ecosystem. However, and despite the establishment of the protected area, physical 
exposure to floods in the Albufera Natural Park has dramatically increased (see below and figure 
12), because of the occupation and transformation of flood prone areas, especially on the 
coastline, which had already been declared urban area before the creation of the park. 

 
 
Figure 12. The Albufera Natural Park. 
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Figure 13. Risk communication process in DRR phases. 
 
Prevention Phase (DRR) 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Preparation Phase (DRR) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The diagram below represents a timeline that summarizes the key events that fostered a 
change of paradigm to a flood risk management oriented approach in Spain during the last 30 
years. 

National Meteorological Service (national level) 
Meteorological Early Warning Systems 

River Basin Confederations (regional level) 
Hydrological Early Warning Systems (SAIH) 

Civil Protection (regional level) 
Regional Emergency Plan 

Center of Emergency Coordination 

Municipalities (local level) 
Local Emergency Plan 

Warning systems to alert citizens (lloud 
speakers) and other municipalities within 

the same river basin (radio)   

Citizens (individual level) 
 

Emergency Organizations 
(local or regional level) 

(Firemen, Policy, Sanitation) 

Army (national level) 
(only for catastrophes) 

Civil Protection (regional level) 
Risk communication and awareness campaign,  

Risk information (website, 112,etc.) 

Municipalities (local level) 
Risk Information (leaflets)  

Citizens (individual level) 
 

Municipalities (local level) 
 

Unit of Civil Protection of the Government 
Delegation in Valencia Region (regional level) 
Risk communication and awareness campaign  

Civil Protection (national level) 
Implementation of HFA at a national level, 

Implementation of European Directives 

DG Environment (Environmental & Civil 
Protection issues) (European level) 

Water Framework Directive, Flood Directive, 
European DRR strategy 

UNISDR (International level) 
Hyogo Framework for Action  

Other Departments Involved in DRR 
(regional level) 

(e.g. Urban planning, Flood Risk Maps) 

Media (national and 
regional level) 

(risk information) 

Dams (regional level) 
Prevention plans  

River Basin Confederations (regional level) 
Hydrological Planning 
Flood Hazard Maps 

Civil Protection (national level) 
National Emergency Plan 

(only for catastrophes) 
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Figure 14. Timeline with key events at local, regional, national and international scale that fostered a change of paradigm in flood risk management 
strategies in the Valencia region and in Spain (1975-2010) 
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III. The implementation of HFA in Spain 
 
III.1. Key considerations 
 
a) Impact of Tous disaster on DRR strategies in Spain 
 
Before the 1980s flood management strategies in Spain were clearly based on post-event 
management. Floods – and natural hazards in general - were seen as punctual events in 
time and space. However, the 1982 dam-flood in Valencia - and later, the flood episode in 
1983 in the Basque Country - set a precedent in the history of natural disaster 
management in this country. These episodes prompted a shift in the way of thinking from 
disaster to risk management and fostered the development of early warning systems, the 
coordination of different agents involved in crisis management, and the distributions of 
responsibilities. In particular, the Act passed in 1985 on Civil Protection (Law 2/85) marked 
the beginning of a structured DRR oriented policy at a national level, and entailed the 
participation of both different government representatives and citizens (DG Civil 
Protection, 2005). 
 
b) Impact of International strategies on DRR strategies in Spain 
 
During the 1990s, the United Nations General Assembly designate the 1990s the 
International Decade for Natural Disaster Reduction. Its message was deeply influential, 
not only at a governmental level, but also on media discourse regarding natural hazards. 
In Spain, in October 1990, the National Commission for Civil Protection8 was designated to 
be the functional arm of the Spanish Committee for the International Decade for Natural 
Disaster Reduction (IDNDR) (Royal Decree 1301/1990). In September 2002, two years 
after the phasing-out of the IDNDR, the Commission was nominated as the Spanish 
Committee for the ISDR (Royal Decree 967/2002). 
 
In the 1990s, urban planning started to become a key element in Flood risk prevention 
measures. In 1993 the Department of Urbanism of the Generalitat de Valencia formulated 
the Plan of Territorial Action for the Prevention of Floods Risk in the Valencian Community, 
the so-called PATRICOVA (ended in 2003). Three years later Civil Protection became a 
regional competency and the whole system was modernized and equipped with new 
technologies such as Geographic Information Systems (GIS). However, in 1996 a new 
flood event killed 87 people in a campsite in Biescas  (Aragon). The tragedy revived the 
controversy about the human vulnerability and the increasing exposure to natural disasters 
at a national level. In the same year Civil Protection was transferred to the Autonomous 
Communities, and this gave a further push to the modernisation process while giving 
greater power to the regional governments in this domain. In 1997 the Central Government 
created the Insurance Compensation Consortium, a Spanish public corporation in charge 
of covering extraordinary risks, within the innovative and avant-garde Spanish 
compensation system for catastrophic damages9. Thus, the decade of the 1990s was 
clearly marked by the influence of international initiatives and the contextualization of risks 
and the development of new resources to implement long-term DRR measures and 

                                                 
8 The National Commission for Civil Protection is an inter-ministerial institution dependent on the Ministry of Interior  
(http://www.preventionweb.net/english/hyogo/national/list/v.php?id=161) 

 
9 Its direct antecedent dates back to 1941 with the creation of the Consortium for Risk Compensation for Mutiny after the 
Spanish Civil War. Since early 1998, its activity also extended to the field of environmental civil responsibilities, having 
become part of the Spanish Environmental Risk Pool. 
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strategies.  
 
In summary, in the case of Spain, it is worth noticing that not only new strategies and new 
resources were deployed to the assessment, management and planning for DRR, but also 
that these resources were distributed in a decentralisation process, which necessarily 
entailed a greater involvement of regional governments and agencies.  
 
c) Impact of European Directives (WFD and FD) and HFA on DRR strategies in Spain 
 
EU directives are increasingly being important in promoting non-structural measures of risk 
prevention in Spain, especially during the last decade. The implementation of the Water 
Framework Directive of 2000 and the Flood Directive launched in 2007 (recently 
transposed to Spanish law in July 2010) can be considered as a turning point in how water 
and its associated risks are managed in Spain. On the one hand, the introduction of the 
Water Framework Directive was posed as a challenge to adopt a consolidated regional 
water system approach and take a "new" Integrated River Basin Management approach. 
These efforts represent the growing paradigm defined by a greater emphasis placed on 
ecological values incorporated into water policy, as well as on public participation and the 
introduction of the concept of cost recovery for the measures aimed at these goals. 
However, such new philosophies still confront many resistances, especially within the hard 
core traditional managers entrenched in the old paradigm. Although some engineers in 
charge of hydraulic infrastructures state now that "the river is not an enemy anymore" they 
still tend to think about the need to "control its devastating effects" mainly through 
structural measures (dams, canalizations, dikes, etc.) instead of giving priority to 
integrated DRR measures that would embrace urban planning, comprehensive risk 
communication and introducing new concepts and domains, including resilience and 
climate change.  
 
The HFA is being implemented in Spain through the Spain National Platform (the Spanish 
Committee for the ISDR). Nonetheless, the ultimate voluntary nature of the HFA does not 
help to implement the Framework at the different levels of governance. DRR is not a 
priority at regional or local levels. Despite in recent times there is an increasing influence 
of the EU legislation, such capacities have been created quite independently from the 
regulations occurring at the international level including the HFA.  
 
 
III.2. HFA gap analysis and options for action 
 
In this section we now look at the priorities of the HFA and assess to what extent they can 
be used to inform possible options for action, based on the interviews and insights 
gathered from the field work in the case of the Tous dam break and Xúquer river basin 
flash floods.  
 
Hyogo Priorities for action 
 
1. Ensure that disaster risk reduction is a national and a local priority with a strong 
institutional basis for implementation.  
 
From the empirical research carried out during the course of this research we can say that 
building strategies and capacities to reduce disaster risks has already become part of the 
national public policy priorities. A large number of new risk management systems have 
been implemented during the last three decades in Spain and they have increased in 
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complexity as well as in capacity to respond to different types of risks. However, when it 
comes to the local communities, such as the ones studied in the case of the Tous Dam 
and the Xúquer river basin, there are still many contrasts. On the one hand, several 
governmental agencies working at the local level appear to be very aware of the different 
risks that local populations are exposed to, and efficient systems of alert and emergency 
have been put in place. But on the other, when in comes to raising general public 
awareness of these risks and substantially modifying current practices of economic 
development, such as those related to urban planning, disaster risk reduction clearly is not 
a priority.   
 
► Actions in this regard could be oriented to strengthening institutional capacities for 
integrated risk management and implementation at the local and regional levels, e.g. in the 
form of a dedicated local stakeholder and multi-agency expert platform that would 
integrate the HFA priorities.  
 
2. Identify, assess and monitor disaster risk and enhance early warning 
 
Early warning systems have been improved significantly since 1982. Flood hazards and 
risk maps have been designed, and many new Information and Communication systems 
have been deployed. But there is still some questions regarding the methodologies and 
terminologies used, as for example, those that mention the occurrence of a ‘100 year 
flood’ instead of talking about probabilities (a low probability flood can occur several times 
in the same year). Thus, notable emergency relief capacities have been developed during 
these three decades, as the ones in connection with the 112 service. This has reduced the 
number of deaths, although the amount of economic losses is increasing because of 
greater exposure of the economic assets to the old and new risks.   
 
► Most of the potential disasters have been identified in the area, including the potential 
affected areas due to floods, forests fires, chemical disasters and even seismic risks.  
Early warning systems have also been implemented. However, such systems tend to take 
an expert approach and do not tend to engage local populations, thus limiting their 
effectiveness. Furthermore, it may be necessary to update and standardize existing 
methodologies and terminologies for the assessment and management of disaster risk in a 
way that involve greater engagement of local communities and stakeholders .  
 
3. Use knowledge, innovation and education to build a culture of safety and 
resilience at all levels 
 
Most of the experts and responsible managers consulted working in the administration are 
very aware of the need to strengthening the awareness and the values of safety in land 
use planning and economic development. However, the idea of resilience is still too 
incipient to be part of the current language and education practices related to risk disaster 
reduction planning and management – especially at the local level.  
 
 ► According to our interviewees and our own assessment, the following steps should be 
taken:  

1. Develop institutional spaces for carrying out structured dialogues and exchange 
views between different experts and scientists to support policy making,  

2. Provide clear and concise scientific information integrating major risks, under a 
social-ecological approach that would include interrelationships between flood 
risks and climate change,  
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3. Give examples of good practices - e.g., not building in flood-prone areas, using new 
construction materials, and developing DRR strategies with well defined 
responsibilities and deploying efficient technologies at the local level,  

4. Change current ways of communication, from passive information (e.g. just 
delivering leaflets) to promoting the active engagement of the public in 
developing risk information, knowledge and designing the communication 
strategies (e.g. through the web); this would also require training and disaster 
emergency rehearsals, and provide clear information and adequate costs of 
insurance contracts about potential risks,  

5. Mainstream disaster risk knowledge in formal education,  
6. Take into account that public and political interests for risk disaster prevention follow 

cycles of attention and therefore explicit strategies need to be implemented to 
sustain interest over long periods of time,  

7. Inform about residual risk and avoid the ideas that zero risk is possible or that 
managing disaster risk and safety is only the responsibility of a few or only of 
policy makers,  

8. Establish clear protocols that foster vertical and horizontal communication on a 
regular basis, and not only in times of the occurrence of disaster or when new 
resources or institutions are created.  

 
4. Reduce the underlying risk factors 
 
In our case study area, 24% of the areas that are expected to become urban zones are 
located in flood prone areas, although some experts consider this figure to be low. Some 
experts estimate that about 75% of the potential harm derived from these events could be 
reduced with adequate planning strategies. Institutions working in disaster risk reduction 
and emergency relief have not been able to modify the core of the business as usual 
routines that drive economic growth, and in particular urban development. 
 
► There is general consensus among the experts consulted in this research that the main 
actions to be taken to reduce the underlying risk factors have to do with land use planning. 
This would require mainstreaming DRR in the major Directives and territorial plans, and in 
particular with those that affect of urban development and river basin management –and 
now climate change adaptation. Some of the existing plans already incorporate such 
concerns, and therefore, clear sanctioning mechanisms should be established to avoid 
non-compliance with the existing regulations.   
 
5. Strengthen disaster preparedness for effective response at all levels 
 
In the case study area, there are still many local municipalities that have not yet developed 
an emergency plan, which is urgently needed in this river basin, which is so prone to the 
risk of flash floods. And when such plans are available they only cover a limited number of 
risks (e.g. only floods).  
 
► Disaster preparedness should cover different domains of action in an integrated multi-
hazard way, thus, searching for approaches that generate synergies between strategies 
and resources dealing with different types of disasters and risks. That would require the 
adequate development of innovative mechanisms for funding toward financing 
preventative actions and capacities. To develop knowledge for building disaster prevention 
policies linking different actors and policies involved in the disaster risk assessment 
management cycle and engage stakeholders at early stage (Jager & Kok et al., 2007). 
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Furthermore, there should be a comprehensive plan able to monitor and enforce the state 
of development and implementation of risk plans at local level.  
  
 

Table 3. State of the implementation of the 5 priorities for action in Spain at national, 
regional (Autonomous Community of Valencia), and local (Xúquer river basin) levels 
( = not implemented, = being implemented, = implemented, blank=no information):  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Deployment of new communication mechanisms, capacity building and 
knowledge transfer in the Valencia Autonomous Community (x=lack of 
implementation, =implemented) 

 
 

  

Transfer of relevant knowledge, recommendations and exchange of information 
(data, lessons learnt and best practices on disaster prevention,…) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Creating necessary reports (e.g. multi-hazard approach on disaster 
prevention, guidelines or methods of hazards and risk mapping, best 
practices on flood prevention, protection and mitigation)  
 
Cooperation agreements with experts (coop. agreement with universities, 
etc.)  
 
Cooperation between regions facing the same or similar type of risks 
(horizontal and vertical) 
 
Transfer of relevant knowledge and circulation of results about lessons 
learnt after a particular event, best practices on disaster prevention  
 
Transfer of relevant knowledge to the citizens 
 Through media (e.g. flood prevention campaigns) 
 Building recommendations for people living in flood prone areas 

(e.g. different materials for self-protection such as water pumps, 
barriers, etc.) (e.g. explanation in the contract, when you buy a 
house, that you’re living in a flood prone area, obligation to have a 
personal insurance, etc.) 

 Directly (e.g. different materials: hearings, post lists, website) 
 
Media (articles, news,…) 
 

 Local 
level 

Regional 
level  

National 
level 

 
Priority 1 

   

 
Priority 2 

   

 
Priority 3 

   

 
Priority 4 

   

 
Priority 5 
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Training programmes, awareness and preparedness
 
 
 
 
 

Volunteers training 
School education on risk  
Experts training 
Evacuation drills/instructions in case of emergency 
 

Alerts and warnings 
 
 
 
 
X 

 
Through early warning systems (meteorological and hydrological) 
Through media: dissemination of forecasts 
Directly: megaphones (because they can give an explicit message),  
Other: sirens, phone calls or sms 
 

Participation in policy-making process (engaging citizens) 
 
 

Citizens platforms 
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IV.  Conclusions  
 
The breaking of the Dam case has been used in this investigation as an illustration of a 
disaster risk that occurred as an exceptional event in a region subject to relatively regular 
floods in the Mediterranean basin. The very local micro-cosmos of the Xúquer river basin 
in Eastern Spain has served us as a methodological and theoretical device from which we 
are able extract a series of insights that we expect to be valid for the understanding of 
similar disaster responses in other contexts. While such an approach has its limitations, 
we believe that the results obtained in this research can be of significance not only within 
the Mediterranean river basin, but are also representative of disaster risks elsewhere, 
specially in the current conditions of global environmental change. Hence, the main 
conclusions of this research, which should be read in conjunction with the previous section 
on the gap analysis on the HFA implementation, have been clustered in the four main 
dimensions stated at the outset of this report (Tàbara et. al. 2010):    
 
I. Perceptions and framings: 
 

1. With regard to regional and local level perceptions, risk management, ecological 
restoration and climate are still seen as separated domains requiring different 
management approaches and procedures, rather than being seen as integrated and 
inseparable part of the same risk governance process (Figure 15).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Figure 15.  Towards integrated Disaster Risk Reduction.  
 

 
2. Thus, at present, the most favoured policy measures regarding flash flood 

protection are of a ‘hard’ engineering structural kind. Non-structural measures 
including the development of insurance programmes, integral land-use planning or 
local emergency plans, while seen necessary, are not yet seen as a priority by the 
policy makers we interviewed. However, a shift in perceptions, particularly by a new 
group of public professionals working in these matters may be emerging, thus 
increasingly introducing concepts related to integrated disaster risk reduction.   

 

Climate Change 
(Extreme event anticipation, 

adaptation capacity… 
 

Environmental protection  
and resilience 

(e.g. Ensure ecosystem services) 

   

    Risks Management 
     (Preventive measures) 

Integrated 
Disaster Risk  

Reduction 
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II. Incentives and sanctions:  
 

3. The recent implementation of regulations at supra-national levels – some even not 
directly related to DRR - e.g., the  European Water Framework Directive or now the 
new European Flood Directive - are beginning to act as incentives and have created 
positive synergies with regard to DRR at the local and regional levels.  

4. The lack of a clear sanctioning regime, and specially with respect to the non-
compliance by planning authorities of the legislation that infringe the existent 
regulation on risk prevention (floods), is one of the main limitations for the progress 
of robust strategies for DRR.  

5. Cost and benefits of taking or ignoring certain risks influence public and agency 
perceptions in a selective way and in turn are as dependent on existing knowledge 
as on many vested interests. Adequate assessments for DRR should be able to 
address both.  

6. Insurance services can play a crucial role in compensate for flood damages, but 
their effects can extend much beyond that. In particular, they can play a crucial role 
in educating the public about what risks people are really exposed to and are willing 
to take, thus raising awareness of potential disaster risks and ways to minimize 
them.  

 
III. Resources and new options for action10:  
 

7. During the almost three decades since the Tous Dam break, many new resources 
regarding information, and assessment tools have been deployed. Without doubt, 
the situation now is completely different. The deployment of new resources 
responds to different cycles of action, which in turn are dependent on particular 
political, technological and social developments. For the case of Spain, an important 
period for the new deployment of resources and devolution of local competences 
regarding DRR was the end of the Franco Dictatorship and the constitution of 
democratic regional and local authorities.  

8. Our interviewees suggest that in order to enhance local capacities as well as to 
foster both vertical and horizontal communication to deal with DRR, resources 
should be devoted not so much to technical means, but to long-term institutional 
innovation and learning. In particular, it is suggested that a local platform for 
engaging actors in developing DRR strategies, capable to decide what new 
instruments are needed to deal with local demands and needs, and to support new 
kinds of interactions and communication channels between relevant stakeholders is 
required. Such platform, if well designed, could also support social learning by the 
materialisation of a ‘collective memory’ based on the accumulation of knowledge 
and lessons learnt from past disaster experience into preventative strategies.   

 
IV. Institutions and learning loops 
 

9. Disaster risk prevention and management services have been strongly 
decentralised and this have also helped its integration (firemen, medical services, 
police, local authorities, are all connected online in a very efficient service (boosted 
the EU 112 system).  

 
10. The relative complex administrative structure of Spain (composed by central 

government, regional Autonomous Communities, provinces and local municipalities) 

                                                 
10 See section III.1.  
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can be seen as an added difficulty with regard to providing effective vertical 
communication regarding risk management, specially, between the regional and the 
local levels. However, it is clear that as the complexity, interconnection and potential 
harm of current risks increase, such decentralised structure may be more suited 
and resilient to cope with present risks, many of which are related to global 
environmental change.  

11. The existence of new technical resources and capabilities to deal with flash flood 
risks have increased the capacity to react and have reduced the number of deaths 
derived from these disaster. However, the new situation has not yet overcome some 
of problems related to institutional credibility and much work still needs to be done 
in increasing much the public awareness about DRR, as well as in supporting public 
understanding and engagement in the new mechanisms to reduce disaster risks. 
Specific strategies should be addressed to deal with the residual risk 
communication.  

 
With respect to the role of vertical and horizontal communication the following conclusions 
apply:  
 

12. Credibility is crucial during the whole process of DRR. First, during the 
implementation of strategies that are able to prevent the increase of conditions and 
factors that potentially would lead to a disaster; second, and critically during the 
disaster event; and third, in the reconstruction and implementation of actions that 
reduce further losses once the main effects of the disaster have occurred.  

13. In the case of the Tous Dam, credibility was very much dependent on the capacity 
of key individuals to provide very clear, strong messages. However, this ability was 
constrained by the lack of adequate means resources to inform the right populations 
in time. To gain credibility, messages need to be made in a way that resonates with 
agents close to the affected population, and therefore proximity is crucial in gaining 
and transmitting credibility. 

14. The mainly hierarchical structure of the existing institutional organisation inherited 
just after the dictatorship added to a serious constraint on engaging in efficient 
communication between those agents responsible for preventing and dealing with 
the Tous disaster.  

15. Regarding horizontal communication between the same levels of governance, in our 
case study area, other types of difficulties emerge. Some of these have to do with 
the politicisation of the public communication space and the strong pressure of 
vested interests and economic interests, which in turn create (and sometimes 
benefit from) a general atmosphere mistrust and suspicion of the existing 
institutions. The existence of different political parties at different level of 
governance, while it can increase the potential for learning derived from diverging 
views, if not well structured, it can also prevent a fluent communication between 
local, regional and national administrative agencies. A greater separation, 
transparency, and accountability between independent risk assessment bodies, 
(e.g. scientific expertise) and politics may help to regain the credibility of both.  

16. The role of mass media in supporting in regional and local DRR is still very limited. 
In contrast other risk domains, such as forest fire risks, where specific and regular 
campaigns exist, campaigns on flash flood risks tend to be focused on particular 
periods or areas of particular concern. Increasingly overall messages tend to be 
less focused on showing the catastrophic effects of floods and more on helping 
people to understand such risks. New electronic media also seem to be playing a 
greater role in this respect and particularly in enhancing the means of local 
communities to the access of the knowledge for DRR and to improving both vertical 



   

 41

and horizontal institutional communication. Floods risks maps now public available, 
and the capacities developed by the emergency systems like the 112 hotline and 
web site are playing a central role in reducing the number of human deaths.  

17. And in sum, new forms of communication need to be adapted to growing 
complexity, which exists not only in the nature of the biophysical risks, but also in 
the institutional and structures and management agencies that are created to cope 
with them. 

 
Last but not least, regarding the Hyogo Framework for Action: 
 

18. The implementation of the Hyogo Framework for Action implementation has begun 
to be implemented at the national level through a national platform. However, at 
present, it is not seen as a priority on a regional level or local level. In the area of 
our study, our assessment is that responsible people are not really aware of it.  
Nevertheless, this situation does not mean that the strategies and priorities stated in 
the HFA are absent at the local level. According to one interviewee: ‘the formal 
regional implementation of the HFA has been nil, but it exist ‘de facto’.” The fact that 
such implementation is voluntary has not helped to trigger decisive action at the 
national level, but some of its tenets and recommended strategies already exist in 
the national or regional risk emergency plans and regulations.  

 
The three decades after the collapse of the Tous dam have produced a very different 
landscape in the strategies and capacities dealing with DDR. This is not only true for the 
Xúquer river basin, but also for the Spain as a whole. New agencies, resources and legal 
instruments are now available and have been produced as a response to demands from 
different institutions (including the EU).  But the complexity of the new types of risks, now 
increasingly interconnected and often of distinct intensity and scope, together with greater 
exposure by local populations, requires a shift in the management paradigm to one which 
is able to integrate social and ecological factors and foster coordination and effective 
communication between different agents and levels of governance. As argued by some of 
our interviewees, despite the lessons learned from the floods of 1982 and 1987, the risks 
still persist and from 1996 to 2010 the area has had six other episodes of flooding causing 
losses of several millions of euros. International initiatives such as the HFA and the EU 
Flood Directive are important to promote new style of risk management based on 
integration, prevention and planning, but as remarked by one of our experts consulted, ‘the 
success of these initiatives will depend largely on the political will of national, regional and 
local governments’. 
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