
First Anniversary of the DANA Storm 

Engineering and nature transform the fight 

against flooding 

Sudden flood events generate major socioeconomic impacts and cause thousands of deaths 

every year. In response, new strategies are combining urban planning and green 

infrastructure, while also proposing the inclusion of waste-management specialists in the 

teams that lead emergency response operations. 
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Twenty-three percent of the world’s population lives in urban areas at risk of flooding. The 

memory of recent events, such as the DANA storm that struck Valencia one year ago, reminds us 

that behind these statistics lie cities and human lives that require more resilient strategies to cope 

with water. For this reason, over the past decade the way this problem is addressed has evolved 

dramatically, both socially and scientifically. 

“This shift can be seen in the evolution of perspectives and in the growing number of scientific 

publications worldwide. In Spain it reflects a greater level of social and political awareness of the 

issue, particularly in Mediterranean basins, where climate change generates what are known as 

‘flash floods’, which are expected to become increasingly frequent and destructive. In addition, 

technical advances have improved our understanding of the behavioural patterns of these 

phenomena,” Salvador García-Ayllón Veintimilla, head of the Department of Mining and Civil 

Engineering at the Polytechnic University of Cartagena (UPCT), told SINC. 

García-Ayllón co-led a recent study published in the journal Water that analysed nearly 2,700 

scientific papers and concluded that the field has now shifted toward integrating urban planning 

and land-use management. The main reason is clear: cities are expanding, climates are changing 

and extreme events are becoming more frequent. 

“We have moved from the traditional civil-engineering perspective of risk mitigation based 

solely on building hydraulic infrastructures to regulate floodwaters toward a more holistic vision. 

In other words, greater importance is now given both to managing events through structured short-

term forecasting and emergency protocols, and to long-term prevention through improved land 

management and urban planning,” the UPCT engineer emphasises. 

Engineering works remain crucial, but experts also highlight the importance of urban resilience 

and nature-based solutions, such as floodable parks or green infrastructure. These strategies 

not only aim to reduce the impact of flooding but also to proactively adapt to the risks associated 

with climate change. 

https://www.agenciasinc.es/Autor/Eva-Rodriguez
https://www.nature.com/articles/s41467-022-30727-4
https://www.mdpi.com/2073-4441/17/15/2276


 

Satellite images of southern Valencia captured before and after the devastating floods of 29 October. / 

European Union, Copernicus Sentinel-2 imagery 

Cascading Effects 

Another key aspect to consider in these situations, beyond analysing immediate damage, is the 

chain of impacts that complicate recovery, from destroyed vehicles to devastated agricultural 

crops or the accumulation of hazardous waste. 

An international research team that included scientists from the Polytechnic University of 

Valencia (UPV) and the University of the Balearic Islands conducted field visits and interviews 

with experts and residents affected by the Valencia DANA storm. In this way, they documented 

how flooding triggered cascading effects that extend far beyond physical destruction, due to the 

high level of interdependence among the different components of the environment. 

Among the problems identified were the potential contamination of soils and aquifers, damage to 

ecosystems such as the Albufera lagoon, and risks to the regional agri-food system. 

“We hope the chains of impact described in this study encourage moving beyond the shortcomings 

of isolated action. Emergency management after natural disasters, land use, urban planning and 

risk management must be better integrated to create communities that are less vulnerable to the 

growing threat of flash flooding,” Miguel Ángel Artacho Ramírez, director of the Research 

Centre for Project Management, Innovation and Sustainability and associate professor at UPV, 

told SINC. He co-led the research published in the journal Discover Sustainability. 

The study emphasises that the scale of the disaster, the complex multi-level coordination required 

during the emergency and the initial capacity of the waste-management infrastructure complicated 

both the clean-up and recovery of affected areas. The researchers also compared the situation with 

other disasters, such as the 2021 floods in Germany, revealing similar patterns of communication 

and coordination failures that hindered efficient responses. 

https://link.springer.com/article/10.1007/s43621-025-01483-4


“Both regions face engineering challenges that include, among others, designing resilient 

infrastructures, improving flood modelling and simulation, integrating green-infrastructure 

solutions and increasing drainage capacity,” the engineer explains. 

 

Map of the Valencia area indicating the field study site and the main flooded area visited, highlighted in 

red. / Copernicus Sentinel-1 / Discover Sustainability 

Optimising Disaster Management 

In Germany, authorities implemented a Project Management Office (PMO) to centralise and 

optimise disaster management, standardising processes and tools during both the emergency and 

reconstruction phases. The system also made it possible to organise volunteers effectively and 

manage resources and donations, a model that has since served as a reference in the United States, 

Australia and the European Union. 

In terms of waste management, Germany adopted a decentralised approach, using more than 150 

facilities and international cooperation. This allowed most waste to be separated, recycled and 

reused, and even enabled energy generation from part of the debris. 

In Valencia, authorities estimate that the storm generated 1.5 million tonnes of waste, almost 

equivalent to the total annual waste produced in the entire Valencian Community, or around 11% 

of Spain’s yearly output. 

“Beyond the enormous volume, these wastes put pressure on conventional systems because they 

are extremely heterogeneous. They are a mixture of materials from destroyed infrastructure, 

household goods, hazardous substances and biological remains, which makes proper treatment 

difficult,” argues Artacho Ramírez. 

The UPV engineer proposes developing Waste Management Plans before disasters occur. 

“It is the perfect way to coordinate all the stakeholders involved, while also building a trained and 

cohesive community capable of responding to these crises with greater certainty,” he says. 

https://www.bbk.bund.de/EN/About-us/about-us_node.html


 

File photo showing cleaning supplies on a mud-covered car at the entrance of a garage in Catarroja, days 

after the DANA storm of 29 October 2024. / EFE/Kai Försterling 

Debris and Vehicles 

One of the greatest challenges was the management of more than 141,000 affected vehicles. 

“It should be noted that these are hazardous wastes that must be handled by authorised treatment 

centres. Their disposal requires a legal process that only the owner can initiate, and because 

vehicles can be reused they also have an economic value that should partly compensate the 

owner,” the expert explains. 

To address the problem, the government urgently approved a Royal Decree allowing vehicles to 

be transferred—after assessment by insurance companies—to 138 Authorised Vehicle 

Treatment Centres in the Valencian Community. 

Reconstruction of flood-damaged homes has also created a new problem: a massive wave of 

debris that is once again saturating Local Collection Points. 

“In Paiporta alone, more than 70 tonnes of construction and demolition waste are generated every 

day. Although transport to nearby recycling centres has been reinforced, local collection points 

remain overwhelmed while awaiting a definitive management solution,” Artacho Ramírez adds. 



 

File photo of rice fields in the Albufera of Valencia damaged by mud from the DANA storm. / EFE/José 
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Restoring the Albufera 

Another difficult burden has been the vast quantity of reeds and tree trunks dragged by the floods 

and later returned to the coastline by the sea. 

Following the 2024 floods, waste management in the Albufera Natural Park, a protected EU 

ecosystem covering around 211 km²—150 of which are dedicated to rice cultivation—became 

one of the greatest challenges. 

Within just a few hours, the park received 120 cubic hectometres of water, equivalent to a year 

and a half of normal inflows, carrying a mixture of reeds, plastics, tyres, oils, pesticides, 

household appliances and even vehicles. 

In November alone, 18 cubic metres of hazardous waste were removed, while by December 

authorities had already extracted 1,500 cubic metres from irrigation channels and around 2.5 

tonnes of plastic. In total, an estimated 85,000 cubic metres of hazardous waste entered the park, 

along with 700,000 tonnes of sediment—equivalent to thirty years of natural deposition. 

This year, restoration projects have begun, including clean-up operations at the breach of the 

Catarroja ravine and continuous monitoring of water quality in the natural park. 

“Today the Albufera of Valencia faces the ongoing challenge of improving water quality, 

controlling sedimentation and reversing eutrophication, which has been exacerbated by the effects 

of the DANA storm,” Artacho Ramírez explains. 

For this reason, it is essential to incorporate waste-management specialists—such as engineers 

and environmental technicians—into emergency response teams and to simplify regulations so 

that authorities can act more quickly. 



“It is also crucial to involve the scientific community, universities and research centres, and to 

provide continuous training so that all actors know how to respond and coordinate when the time 

comes,” the expert adds. 

 

A volunteer clearing mud from a street in Paiporta (Valencia). / EFE/Biel Aliño 

Citizen Involvement 

Survivors of these disasters are often the first to act—treating the injured, rescuing people, 

supporting volunteers and authorities, and managing resources while rebuilding their own homes. 

After the Valencia storm, their role was fundamental. In waste management, citizens directly 

participated in cleaning, sorting and removing debris, mud and household belongings from 

homes, streets and natural areas, while also organising donated food. 

“They even developed apps to locate damaged vehicles, showing how community engagement 

can accelerate emergency response and recovery,” says the UPV engineer. 

Citizens also created tools for mutual aid, including digital platforms to connect volunteers and 

affected residents (such as Ayuda Terreta), applications to manage donations (such as those 

developed by CIVIO or Worldcoo) and ride-sharing systems like Anem!. 

Other initiatives included micro-donation campaigns via Bizum or credit cards in local shops, and 

crowdfunding platforms such as GoFundMe. 

https://llibreriapompeia.cat/


 

Global distribution of catastrophic river flooding (1985–2019) and flood protection standards. / Nature 

Reviews Earth & Environment 

The Social Gap in Flood Risk 

Between 1994 and 2013, floods affected nearly 2.5 billion people worldwide, according to the 

World Meteorological Organization, making them the deadliest natural hazards. As in many other 

issues related to urban development, flood risk also reveals a socioeconomic gap. 

Low- and middle-income countries account for 89% of the population exposed to flood risk, 

yet the social dimension remains one of the most overlooked aspects in scientific analysis. 

“This gap is more than evident. In developing countries, residential buildings located in the 

highest-risk areas are usually those belonging to the most economically disadvantaged groups, 

often the result of informal urban development processes such as favela-type settlements or 

housing on unstable slopes,” says García-Ayllón. 

There is no single solution in such cases. Each situation requires specific studies that take into 

account economic costs, technical capacity and legal considerations, including property rights. 

“It is an issue that requires careful reflection on how we want to address it. Incorporating this type 

of scientific analysis into urban planning can help mitigate flood risk in the future, but it does not 

solve the problem of what has already been built,” he adds. 

https://wmo.int/topics/floods
https://www.nature.com/articles/s41467-022-30727-4
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Risk Control 

Technology also plays a crucial role. Geographic information systems, hydrological modelling 

and satellite observation now allow risks to be identified and assessed with far greater precision. 

Thanks to these tools, urban planners can make more informed decisions and design safer cities. 

“Flood-risk modelling and analytical tools are becoming increasingly sophisticated. One of the 

challenges in modelling urban terrain and boundary conditions is incorporating massive historical 

datasets using artificial-intelligence-based technologies,” García-Ayllón explains. 

In Spain, a major step forward came with Royal Decree 903/2010, which implemented the 

European Floods Directive and led in 2013 to the creation of the National Flood Zone Mapping 

System —a legal and spatial database that provides transparent and reliable access to key 

information for all actors involved in urban planning. 

The key, experts conclude, is recognising that although more than 90% of developable land in 

Spain was approved before this system existed—making its management difficult—and floods 

will remain unavoidable, their consequences do not have to be. 

 

https://www.miteco.gob.es/es/agua/temas/gestion-de-los-riesgos-de-inundacion/snczi.html
https://www.miteco.gob.es/es/agua/temas/gestion-de-los-riesgos-de-inundacion/snczi.html

