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_____________________________________________________________________________ 

Disclaimer 

The content of this publication represents the views of the authors only and is their sole 
responsibility. The European Commission does not accept any responsibility for use that may be 
made of the information it contains. 

_____________________________________________________________________________ 
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1. Introduction 

The 2nd, and final, International Workshop of Project WUIVIEW (www.wuiview.org), entitled 
“Wildfire self-protection in the Wildland-Urban-Interface at home-owner level”, was planned to 
be held in Barcelona, Spain, at the end of the project. The unforeseen COVID-19 pandemic, that 
disrupted activities in the entire World, also affected some of the project initiatives, namely this 
workshop. Hence the consortium decided to transform it into a virtual workshop, or webinar. It 
was held on the ZOOM platform (www.zoom.com), on 15th January 2021, between 11:00 and 
17:30, CET. The Webinar was organized by UPC, with the support of ADAI. 

Being an online event, the limitations to the number of attendees were technological, as 
WUIVIEW’s Zoom account is limited to 500 simultaneous connections. In order to have a safety 
margin, we limited the registrations to 460 persons, and that number was achieved quite rapidly. 
During the event itself we could not control who was attending at every time, as participants 
were allowed to enter and leave the meeting room. At the peak, and multiple times, we had 213 
simultaneous attendees (Figure 1). For this reason, we present here a brief description of all the 
registered participants, regardless if they attended the entire webinar or not. 

 

Figure 1 – Print screen of the Webinar, during one of the audience peaks (number of participants is visible on the top 
right corner) 

The majority of the registrations were from Portugal, but several countries, from all Continents 
were represented (Figure 2 and Figure 3).  

http://www.wuiview.org/
http://www.zoom.com/
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Figure 2 – Geographical distribution of the Workshop attendees 

 

Figure 3 – Participants distribution by country 

Registration did not require attendees to specify a City, but we recorded 108 cities all over the 
world, looking at where the registrations came from (from the PC’s IP address, whenever the 
system could access it). 

Regarding their occupation, the attendees have different backgrounds. From the 461 registered 
persons who provided details on their profession, the majority belonged to firefighting teams 
(143), either volunteers or professionals. The municipalities, with their forestry and municipal 
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civil protection offices accounted for 88 registrations. Research scientists, students or 
Academicals, accounted for 78 persons. The National Guard from Portugal (GNR) registered 34 
military personnel. There were also 19 members of Forest Services in different countries and 18 
individuals from Private Companies. Figure 4 presents all the professional backgrounds. 

 
Figure 4 – Attendees occupation 

 

1.1. The WUIVIEW Project 

WUIVIEW is a project from the European Union’s Civil Protection Mechanism, ECHO, financed 
under the 2nd priority of the “Prevention Projects in Civil Protection” Call - “Development of 
disaster risk reduction strategies, taking into account climate change adaptation”. It has a 
duration of 2 years (01/02/2019 – 31/01/2021) and a total budget of around 760K€, distributed 
among the 6 participant teams. 

The main aim of WUIVIEW project is to design, setup, test and operate a virtual workbench 
service for the performance-based analysis of fire environments in the surroundings of buildings 
at the wildland-urban interface. In line with the objectives of the Union’s Civil Protection 
Mechanism, the WUIVIEW action is developing innovative risk management tools that will help 
WUI communities adapting to face the new generation of forest fires that have already arisen 
due to climate change. Once implemented, WUIVIEW will become a powerful platform to 
perform essays and simulation studies dealing with structures survivability, sheltering 
assessment, building subsystems hazard testing and fire protection systems evaluation. The 
development of the system will improve knowledge base on microscale fuels fire hazards and 
on building systems and materials vulnerability, which will be of help to develop better policies 
and standards to prevent WUI disasters. 

WUIVIEW service will cover important needs of current European WUI fire-prone areas 
(Mediterranean) and of emerging new WUI-fire realities (Northern countries), which are 
expected to increase in the coming years. In one hand, human pressure in the landscape is 
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continuously growing in Europe and wildfire potential is also increasing associated with housing 
developments and climate change, leading to new WUI-fire prone regions. On the other hand, 
innovative design solutions and new materials are certainly appearing from the building and 
construction sector all over Europe. WUIVIEW will definitely serve as a workbench service to 
test and develop more resilient emerging WUI-fire scenarios. 

The project is also educational oriented. The WUIVIEW outputs and outcomes will finally lead to 
a higher degree of awareness between fire practitioners and more educated residents at the 
wildland-urban interface. 

For more information, please visit the project website at www.wuiview.org.  

 

1.2. The WUIVIEW Consortium 

The project consortium is composed of 6 teams, from Spain, Portugal, France, Sweden and Italy: 

 
Barcelona, Spain 

UNIVERSITAT POLITÈCNICA DE CATALUNYA (UPC) 

UPC is the Coordinator of WUIVIEW Project. 

UPC, hosts the CERTEC, which is a research organization with large experience on technological, 
environmental and natural risks. This mainstreaming grants it unique characteristics to deal with 
fire hazard characterization, vulnerability analysis and civil protection challenges. CERTEC has 
engineering background and experience in all types of fire incidents. CERTEC has large 
computational resources, needed for the project activities. 

 
Coimbra, Portugal 

ASSOCIATION FOR THE DEVELOPMENT OF INDUSTRIAL AERODYNAMICS 
(ADAI) 

The Forest Fire Research Center (CEIF) of ADAI, a non-profit Portuguese institution associated to 
the University of Coimbra, has a worldwide recognized expertise of 30 years of research in 
forest/WUI fires and hosts the largest laboratory for forest fire experimentation in Europe (LEIF). 
ADAI members have a wide experience on international research projects. 

 
Alès, France 

LABORATORY OF INDUSTRIAL ENVIRONMENT ENGINEERING (ARMINES) 

ARMINES, represented by Mines d’Alès, hosts the French “Laboratory of Industrial Environment 
Engineering” which is a European point of reference of natural-technological risk interactions. 
They have experimental facilities and proven experience to study burning dynamics of non-
natural fuels. They have large computational resources, needed for the project activities. 

 

http://www.wuiview.org/
https://wuiview.org/#upc
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Barcelona, Spain 

PAU COSTA FOUNDATION (PCF) 

PCF, is non-profit organization who acts as an international platform devoted to forest fire and 
fire ecology management, training and dissemination. PCF has a large experience in 
international projects and cooperation activities. PCF has strong bonds with the fire-fighting 
community and agencies worldwide. 

Borås, Sweden 
RESEARCH INSTITUTES OF SWEDEN (RISE) 

RISE, is a Swedish technical research institution with a broad focus on infrastructure as well as 
the built and natural environment. RISE has performed many studies on boreal forests fuels 
characterization, risk assessment and fire behaviour as well as characterisation of fire spread 
from vegetation to buildings. 

 
Bologna, Italy 

UNIVERSITÀ DI BOLOGNA (UNIBO) 

UNIBO is an Italian academic institution with specific competence on safety and risk assessment. 
UNIBO has a worldwide recognized experience in Natech risk assessment, and has a long 
practice in providing technical support to Italian National and Regional Civil Protection 
authorities. 
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2. Objectives and program 

The final WUIVIEW Workshop was planned to be held at the end of the project, reporting the 
main findings of all the work programme.  

In order to get the participants familiarized with the project and its activities, the WUIVIEW 
consortium produced a series of videos summarizing the findings of the first year of the project. 
These short videos are a resume derived from the presentations given at the 1st Workshop, in 
Coimbra held in 17th January 2019. The presentations can be accessed in WUIVIEW YouTube 
Channel, at https://www.youtube.com/channel/UC_XgXfLczFvW-09mNI3slIg, or at the 
Dissemination Section of the WUIVIEW webpage, at https://wuiview.org/#repository.   

The title of the Workshop, “Wildfire self-protection in the Wildland-Urban-Interface at home-
owner level” was chosen to be broad enough to englobe all topics here addressed. 

The Workshop was held in English with simultaneous translation to Spanish and Portuguese. The 
interaction with the public, in the questions and answers and in the Round Table was mixed, 
respecting the understanding and ability to speak English of the intervenients. All interventions 
were performed in Zoom’s Chat box and addressed by the moderators and speakers. 

The program of the Workshop is presented in Table 1. 

Table 1 – Workshop program 

 Time (CET) SESSION/ talks Speaker 
WELCOME 

11:00 – 11:20 
Agenda review 
Refreshment: the WUIVIEW research approach 

E. Pastor (UPC) 

IDENTIFIED VULNERABILITIES IN WILDLAND-URBAN-INTERFACE PROPERTIES 
 (Chairman: D. Caballero) 

11:20 – 11:40 Residential fuels: the case of LPG tanks & gas canisters G. Scarponi (UNIBO), 
T.Barbosa (ADAI) 

11:40 – 12:00 Glazing systems: fire exposure from ornamental fuels F. Heymes 
(ARMINES) 

12:00 – 12:20 Semiconfined spaces: heat accumulation from non-
natural fuels P. Vacca (UPC) 

12:20 – 12:40 Hedgerows: fire percolators through WUI communities J. Muñoz (UPC) 
12:40 – 13:00 Round table discussion D. Caballero (PCF) 

Lunch time 
VAT (VULNERABILITY ASSESSMENT TOOL) AND SAT (SHELTERING ASSESSMENT TOOL) FOR 

SELF-PROTECTION AND FIRE RISK AWARENESS (Chairman: L.M. Ribeiro) 
15:00 – 15:20 The Mediterranean version of VAT and SAT tools A. Àgueda (UPC) 
15:20 – 15:40 The Scandinavian version of VAT tool J. Sjöström (RISE) 
15:40 – 16:00 Questions and answers 

PBD (PERFORMANCE-BASED DESIGN) METHODOLOGY FOR AN IN-DEPTH VULNERABILITY 
ANALYSIS (Chairman: V. Cozzani) 

16:00 – 16:15 The PBD WUI method rationale E. Planas (UPC) 
16:15 – 16:25 Case study #1: Spanish property P. Vacca (UPC) 

https://www.youtube.com/channel/UC_XgXfLczFvW-09mNI3slIg
https://wuiview.org/#repository
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16:25 – 16:35 Case study #2: Swedish property J. Sjöström (RISE) 

16:35 – 16:45 Case study #3: The community shelter at Figueiró dos 
Vinhos 

M. Almeida (ADAI), 
A. Àgueda (UPC)  

16:45 – 17:00 Questions and answers 
WUIVIEW PRODUCTS UPSCALING AND FUTURE CHALLENGES (Chairman: D. Caballero) 
17:00 – 17:30 Round table discussion  D. Caballero (PCF) 

 

Figure 5 presents a screenshot from the Zoom meeting room, with all the WUIVIEW consortium 
participants. 

 

Figure 5 – Screenshot of the Zoom meeting room during one of the workshop discussions 
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3. Speakers 

A short biographic note of each of the Speakers and Chairpersons is given here, in order of 
appearance. 

Elsa Pastor (UPC) 

 

Elsa Pastor, PhD, Associate Professor at the Chemical Engineering 
Department of Universitat Politècnica de Catalunya · BarcelonaTech and 
research scientist at the Center for Technological Risk Studies at UPC. 
She develops teaching and research activities in diverse fields related to 
wildfire management and technological risk analysis. Over the last 15 
years, she has studied several aspects of fire behaviour and dynamics by 
a multidisciplinary approach, combing both experimental and modelling 
techniques in a wide range of scenarios. She has profited from diverse 
fire environments (i.e. wildfires, wildfire research burning campaigns, 
outdoor large-scale industrial testing fields, compartment fires, 
laboratory set-ups, etc.) to observe, monitor and analyse flames and 
their effect to different types of assets and ecosystems. She is currently 
leading the European Project WUIVIEW (wuiview.org), aimed at 
designing, setting-up and operating a virtual workbench service for the 
analysis of fire risk in the surroundings of buildings at the wildland-
urban interface. 
Social Media user names on twitter: @elsa_pastor @CERTEC_UPC 
@WUIVIEW 

 

David Caballero (PCF) 

 

David Caballero is MSc in Forestry Engineering, specializing in forest 
fires, finishing PhD studies in 2003. David is a freelance consultant on 
forest fire risk assessment and prevention planning in wildland-urban 
interface areas in Europe. Currently collaborates with Pau Costa 
Foundation in the WUIVIEW project. He is the coordinator for the 
European Observatory of WUI (WUIWATCH) and gathers more than 25 
years of experience in international research projects, planning and 
assessment. He is the author or co-author of more than 60 publications 
on the subject of forest fires. He accumulates more than 400 hours as 
instructor on risk assessment and operation, regularly collaborating 
with the Spanish National School of Civil Protection. He is a member of 
the NFPA, member of Pau Costa Foundation, Member of the European 
Union Civil Protection Mechanism and Member of the International 
Association of Fire Safety Science (IAFSS). He holds the medal to the 
merit of civil protection of the Ministry of Interior (2017) and the Golden 
Swatter Award for the best research activity (2011). He is currently 
working on new technologies for the risk assessment at the micro and 
mesoscales in the WUI, using drones, 3D models and advanced VR/AR 
technology. 
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Giordano Scarponi (UNIBO) 

 

Giordano Emrys Scarponi has a PhD in Chemical and Process 
Engineering and a post-doc at the Department of Civil, Chemical, 
Environmental and Material Engineering at the University of Bologna 
(Italy). Over the last 5 years, he has studied several aspects of the 
behaviour of pressure vessels exposed to fire, combing both 
experimental and modelling techniques in a wide range of scenarios. In 
particular, he focused on the development of a CFD modelling approach 
to predict the response of LPG tanks to fire exposure. 

 

Thiago Barbosa (ADAI) 

 

Thiago Barbosa is bachelor and master in Chemical Engineering and 
post graduate in Safety Engineering. He is a PhD Student at 
ADAI/University of Coimbra, in Fire Safety Engineering. 

 

Frederic Heymes (ARMINES) 

 

Frederic Heymes is a chemical engineer and professor at the University 
of Technology IMT Mines Alès, France. He is leading the research axis 
dealing with hazardous phenomena physics in the Laboratory of Risks 
Sciences. His main research topics are fire safety and explosion hazards; 
most works are based on experiments at small or large scale. 

 

Pascale Vacca (UPC) 

 

Pascale Vacca is a PhD student at the Centre for Technological Risk 
Studies at Universitat Politècnica de Catalunya. As a fire safety engineer 
with experience in consultancy, she is now studying the interaction 
between fire, structures, and surrounding elements at the Wildland-
Urban Interface microscale, focusing especially on non-natural fuels. 
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Juan Muñoz (UPC) 

 

Juan Antonio Muñoz is a forest engineer focused on forest fire 
management. He currently works in the Centre for Technological Risk 
Studies of the Polytechnic University of Catalonia (CERTEC – UPC), where 
is a PhD student on this topic. His research focuses on the wildland-
urban interface and the interactions between their inhabitants and the 
vegetation, mixing computational fluid dynamic simulations and 
experimental data. 

 

Luís Mário Ribeiro (ADAI) 

 

Luís Mário Ribeiro is a senior researcher at ADAI. He has a degree in 
Forestry from the University of Trás-os-Montes and Alto Douro (1998) 
in Vila Real (Portugal), where in 2002 finished a post-graduate degree in 
Forest Resources Engineering. In 2016 he finished his Masters in Social 
dynamics, natural and technological risks, in the University of Coimbra 
(Portugal), in which he received a recognition from the Faculty of 
Economics regarding his outstanding curricular performance.  
Since he joined the Forest Fire Research Centre (CEIF) of ADAI, in 1998, 
he has been actively involved in the realization of various scientific 
research projects, national and international, in the field of forest fires. 
He teaches regularly in specialized courses in forest fires promoted by 
ADAI and is responsible for the lessons related to forest fuels, decision 
support systems, wildland-urban interface, regulations and safety rules 
in firefighting and fire behavior prediction systems. Since the beginning 
of his collaboration with CEIF he has published several papers as author 
or co-author and presented numerous communications at conferences 
and seminars, both scientific and operational, in Portugal and abroad. 

 

Alba Àgueda (UPC) 

 

Alba Àgueda, is assistant professor and researcher at the Chemical 
Engineering Department of the Universitat Politècnica de Catalunya 
(UPC). She has a degree (2003) and a PhD (2009) in Chemical 
Engineering. She is involved in several research activities related to risk 
assessment, fire engineering and fire behaviour modelling. She is 
currently developing tools to check houses vulnerability. Also, she is 
testing new approaches to evaluate shelter-in-place and evacuation 
strategies feasibility during WUI fires using a Computational Fluid 
Dynamics (CFD) tool (Fire Dynamics Simulator –FDS–). She is also 
involved in projects devoted to fire protection in equipment, buildings 
and industrial facilities using a Performance Based Design (PBD) 
approach. 
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Johan Sjöström (RISE) 

 

Johan Sjöström and Frida Vermina Plathner are researchers at RISE 
Research institutes of Sweden, which is a state-owned research 
institute. They work on fire behaviour, ignition as well as trends and 
development of fuel characteristics, suppression and fire danger.  
 

Valerio Cozzani (UNIBO) 

 

Valerio Cozzani is Professor and Director of the M.Sc. in Offshore 
Engineering at University of Bologna, Italy. He received a PhD in 
Chemical Engineering from University of Pisa, Italy. At University of 
Bologna he leads the laboratory of industrial safety and environmental 
sustainability, associated to the IChemE Safety Centre, and coordinates 
several courses for professionals in the fields of industrial safety and 
design of Oil&Gas facilities. He has about 20 years of research 
experience in the fields of risk analysis and safety assessment, 
sustainable design and technology innovation in chemical processes. His 
specific research topics are: the assessment of major accidents involving 
dangerous substances caused by external hazard factors, cascading 
events and domino effects; the safety and sustainability assessment of 
innovative chemical processes; the safety assessment of alternative fuel 
systems and synthetic fuel supply chains. Prof. Cozzani chairs the ESRA 
Technical Committee on Chemical and Process Industry, and is the 
Italian Delegate in the EFCE Working Party on Loss Prevention in the 
Process Industry. He serves as Associate Editor for Safety Science, and 
as member of the Editorial Board for Elsevier publications on Chemical 
Engineering, for the Journal of Hazardous Materials and for the Journal 
of Loss Prevention in the Process Industry. He serves as member of the 
scientific committees of ESREL conferences since 2008, and chairs the 
scientific committee of CISAP conference since 2012. 
 

Eulalia Planas (UPC) 

 

Eulàlia Planas, is Associate Professor at the chemical engineering 
Department of the Universitat Politècnica de Catalunya (UPC). Head of 
the Centre for Technological Risk Studies (CERTEC). She has a degree in 
Industrial Engineering (1993) and a PhD in Chemical Engineering (1996). 
Her main research lines are the study of hydrocarbon pool-fires; the 
mathematical modelling of major accidents; risk analysis in the 
transportation of hazardous materials; and the study of wildfires. In the 
field of wildfire research, she has developed infrared image processing 
systems to quantify fire progression (rate of spread, fire intensity, and 
flame geometry) and aerial fire attack effectiveness. Currently she is 
working on providing systems to deliver fire behaviour forecasts for 
decision-making, based on data assimilation and inverse modelling. She 
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also develops methodologies based on CFD modelling to study the 
effects of burning residential fuels on structures, relying on performance-
based criteria to assess houses vulnerability and sheltering capacity. Prof. 
Planas also got involved extensively on experimental fire research. 

She has directed 12 PhD thesis and worked on 33 competitive projects. 
Is author of 6 books and 10 book chapters. She has 80 papers in indexed 
peer-reviewed journals and 125 contributions to conferences. According 
to Scopus, she has a total amount of 1662 citations with a mean value of 
citations per year (2016-2020) of 154 and h-index of 22. 

Miguel Almeida (ADAI) 

 

Miguel Almeida is a senior researcher in ADAI, working since 2003 on 
fire behaviour and safety in wildland and in wildland urban interface. He 
finished his MSc and PhD on wildfires in 2004 and 2011, respectively. In 
his professional career, he co-supervised several master's and doctoral 
theses and co-published several papers in this thematic. He participated 
in more than 20 scientific projects, National and European, many of 
them in the context of the fire risk in the WUI. 
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4. Presentations 

An abstract of each of the presentations, as well as the printout of the slides shown during the 
workshop are reproduced here. 

4.1. Agenda Review 

4.1.1. Refreshment: the WUIVIEW research approach, by Elsa Pastor 

4.1.1.1. Screenshots taken during the webinar 
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4.1.1.2. Abstract 

WUIVIEW is a European project funded by the DG-ECHO agency, whose main aim has been to 
reinforce WUI fires risk reduction strategies by designing, setting up, testing and operating a 
virtual workbench service for the performance-based analysis of fire environments in the 
surroundings of buildings at the wildland-urban interface. The agenda of this Final Workshop 
has been structured following the workflow that the WUIVIEW consortium has gone through 
during these last two years. In the first session, the main vulnerabilities at property level will be 
presented and discussed, the following two sessions are devoted to the demonstration of the 
two main products coming out of the WUIVIEW project: the VAT (Vulnerability Assessment Tool)  
and SAT (Sheltering Assessment Tool) check-lists, which are basic tools for vulnerability and 
sheltering capacity self-assessment and the PBD (performance based design) engineering 
framework for an in-depth analysis of fire impact in properties. Finally, the last session is 
devoted to a round table discussion in which WUIVIEW products upscaling and future challenges 
on this matter will be debated. 

It has been a very exciting journey of research, innovation and demonstration that the WUIVIEW 
consortium has undertaken during these last two years, counting always with the engagement 
and feedback of final users and stakeholders, and doing different types of activities: analysing 
the aftermath of fire incidents, looking very carefully at flames in real fires, in laboratory fires, 
and FDS simulated fires, analysing the hazard of residential fuels and, finally, putting all the 
findings and knowledge together in such a way to generate tools that may be of help to mitigate 
fire risk at the wildland-urban interface. 

4.1.1.3. Presentation printout 
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4.2. Session 1: identified vulnerabilities in wildland-urban-interface properties 

– Chairman: D. Caballero – 

4.2.1. Residential fuels: the case of LPG tanks & gas canisters, by Giordano Scarponi and 
Thiago Barbosa 

4.2.1.1. Screenshots taken during the webinar 

 

4.2.1.2. Abstract 

The hazards associated to ground fuels, ornamental vegetation and stored material are poorly 
characterized and remarkably disregarded by residents. In this framework, hazard associated 
with domestic LPG (liquefied petroleum gas) storage tanks, used as energy source for heating, 
hot water production or cooking in WUI developments, stands out. This kind of tanks are usually 
located above-ground, often in the proximity of vegetation and/or any kind of combustible 
material. In case of fire exposure of burning elements in the vicinity LPG tanks heat-up and 
pressurize. This may result in the Pressure Relief Valve (PRV) opening followed by a jet fire. In 
particular conditions, the catastrophic failure of the tank itself may also occur. If the fire 
exposure is long and intense enough making insufficient the pressure release, the catastrophic 
failure of the tank can occur, leading to extremely dangerous events, such as boiling liquid 
expanding vapour explosion (BLEVE), fireball and missiles projection, which can severely worsen 
the effects of the WUI fire event. Recent accidents involving this type of infrastructure have 
been observed in Benitatxell, Spain (2016), Madeira, Portugal (2016), Calabassas, California 
(2016) and Attica, Greece (2017).  

The main cause of occurrence of such events is twofold: in one hand, the regulation framework 
presents serious deficiencies and gaps. Current set-up and maintenance standards have not 
been developed considering real WUI fire exposures and as such, safety distances from the LPG 
supply unit to vulnerable elements have been revealed insufficient. Moreover, conditions of this 
type of infrastructure have been found inappropriate in reported cases. Self-protection and risk 
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culture of WUI residents is also lacking being population negligence also responsible of the 
problem. 

During the WUIVIEW project, we have developed a methodology based on CFD (Computational 
Fluid Dynamics) modelling to analyse risk associated to LPG infrastructure at the WUI microscale. 
The performance of the method was tested using several study cases which are set-up inspired 
in real accidents and according to current legislation provisions. The CFD modelling outcomes 
deliver scientific evidence of this type of risk and can help defining improved provisions in terms 
of safety distances and maintenance actions. 

The second part of the presentation focused on analysing gas canisters’ accidents that happened 
in Funchal, Miranda do Corvo, and Freamunde, in Portugal, and its impact on the surrounding 
structures and citizens, due to the release of stored energy. The preliminary results inform how 
the metallic and composite bottles and the safety system were affected by the fire. 

4.2.1.3. Presentation printout 
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4.2.2. Glazing systems: fire exposure from ornamental fuels, by Frederic Heymes 

4.2.2.1. Screenshots taken during the webinar 

 

4.2.2.2. Abstract 

Windows often break when exposed to a nearby fire. Safety of dwellings located in the WUI 
involves the fracture and subsequent collapse of windows, since firebrands that may enter the 
house are a very important structure ignition source.  

This work aimed at understanding the conditions under which pieces actually fall out, in order 
to define safety distance when windows are exposed to ornamental vegetation fire. Experiments 
were performed and considered single and double panes windows, various thicknesses and 
incident heat fluxes in order to provide safety criteria for CFD. Different indicators are relevant 
to predict failure of a glazing system: maximum glass temperature of the first pane, maximum 
gradient of the first pane, maximum heat flux and thermal dose impacting the window.  

Simulations were performed by FDS and considered various scenarios of 1, 2 or 3 Douglas fir 
trees located at various distances from window. The main conclusions are that large windows 
are most vulnerable to fire. Double glazing systems with glass thickness of 6 mm or more are 
recommended. PVC frames and shutters should be avoided. Aluminium and wooden shutters 
can protect windows, if tightly closed, from fires located in their proximity. 
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4.2.3. Semiconfined spaces: heat accumulation from non-natural fuels, by Pascale Vacca 

4.2.3.1. Screenshots taken during the webinar 

 

 

4.2.3.2. Abstract 

Investigation of past fires has highlighted the issue of fuels located in semi-confined spaces. 
These are places on a property that can be adjacent to the main building or located 
independently from it, where owners tend to store objects and materials. These spaces 
commonly cause heat accumulation in case of the ignition and combustion of the stored 
materials. An analysis of the structural survivability of concrete semi-confined spaces has been 
performed with the aid of FDS. Three different fire scenarios are analysed in combination with 
different wall thicknesses (15-20-25 cm). Results show that the load bearing capacity of the walls 
is reduced below 74% for all cases, with the exception of the scenario with a wall thickness of 
25 cm and a short and low Heat Release Rate curve. The results suggest that semi-confined 
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spaces used as storage areas should be independent from the frame of the main building, in 
order to avoid its structural failure.  

4.2.3.3. Presentation printout 
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4.2.4. Hedgerows: fire percolators through WUI communities, by Juan Muñoz 

4.2.4.1. Screenshots taken during the webinar 

 

4.2.4.2. Abstract 

Ornamental vegetation management is key to prevent home ignitions when forest fires reach 
the wildland-urban interface. With this regard, hedgerows hold a double role acting as a source 
of heat during combustion and linking distant places of this wildland-urban interface. 

We investigated whether it was possible to reduce fire risk from hedgerows through species 
selection and gardening. We performed burning tests and fuel samplings of hedgerows from 
different species, physiological status and shapes to analyse fire risk and run computational fluid 
dynamic simulations. We found that: 
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- Species selection is key to reduce fire risk, but for most species used in Mediterranean 
environments to shape hedgerows, the amount of biomass is more important than the 
species. 

- When the species trend to accumulate fine dead fuels in the inside, gardening must 
focus on shaping thin hedgerows and allowing sunlight to enter the plant. 

- Hedgerows with fine dead fuels are highly sensitive to convection, and maintenance 
must focus on reducing these fuels.  

- Burning behaviour predictions from computational fluid dynamic simulators are 
possible, but there is still a room for improvement. 

These results advance fire risk comprehension in the wildland-urban interface and support 
species and specific gardening techniques, helping landscape managers to build safer 
neighbourhoods.  

4.2.4.3. Presentation printout 
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4.3. Session 2: VAT (Vulnerability Assessment Tool) and SAT (Sheltering Assessment Tool) 
for self-protection and fire risk awareness 

– Chairman: L.M. Ribeiro – 

4.3.1. The Mediterranean version of VAT and SAT tools, by Alba Àgueda 

4.3.1.1. Screenshots taken during the webinar 

 

4.3.1.2. Abstract 

We have developed user-friendly tools for self-assessment of structures vulnerability (VAT tool) 
and sheltering suitability (SAT tool). The questions formulated in the quizzes integrate all the 
knowledge obtained during the WUIVIEW project thanks to literature reviews, lessons learnt 
from other WUI programs and real case studies, and also thanks to the results of our own 
simulations and experiments. We have implemented these tools using Google Forms and a 
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detailed description of the questions posed is shown in this work. Finally, a real case example is 
set for a property located in Cagliari, Sardinia (Italy). The scores obtained and the vulnerabilities 
of the property are highlighted.  

4.3.1.3. Presentation printout 
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4.3.2. The Scandinavian version of VAT tool, by Johan Sjöström 

4.3.2.1. Screenshots taken during the webinar 

 

4.3.2.2. Abstract 

Scandinavia and southern Europe share many similarities related to the fire in the WUI. 
However, the situation also differs in many ways concerning differences in building material, 
frequency of high intensity fires and fuel distributions. Therefore, the Vulnerability Assessment 
Tool (VAT), developed for a south European reality, is not applicable to Scandinavia without 
adaptation. This presentation described the background to the adaptations and exemplifies the 
questionnaire on two Swedish properties, both previously subject to wildfires.  
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4.4. Session 3: PBD (Performance-Based Design) methodology for an in-depth vulnerability 
analysis  

– Chairman: V. Cozzani – 

4.4.1. The PBD WUI method rationale, by Eulalia Planas 

4.4.1.1. Screenshots taken during the webinar 

 

 

4.4.1.2. Abstract 

A deep analysis of past accidents can help to identify the most important vulnerabilities of 
houses at the WUI. In the WUIVIEW project, this has allowed developing a simple tool, the VAT 
tool, which home-owners and practitioners can use to quickly assess the vulnerability of 
properties. This tool has been developed not only from observations but also from quantitative 
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data that has been extracted through experiments and CFD simulations. Sometimes a more 
detailed and deeper analysis of the interactions that can occur between fire, structures and 
residents may be required. For that purpose, the Performance Based Design (PBD) approach, 
commonly used in the field of fire safety engineering, which is based on the definition of 
performance criteria, the design of fire scenarios and the evaluation of the trial designs, can be 
used with some modifications and adaptations in the WUI context. 

This presentation shows how, in the frame of the WUIVIEW project, we have adapted the 
classical PBD methodology to evaluate wildland-urban interface fire safety at homeowner level. 
First, we explain what PBD is and then how we have adapted it to the WUI context, starting with 
the definition of scope, goals and objectives, and then setting the performance criteria to be 
used, the definition of the design fire scenarios and finally the evaluation of the trial designs. 

4.4.1.3. Presentation printout 
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4.4.2. Case study #1: Spanish property, by Pascale Vacca 

4.4.2.1. Screenshots taken during the webinar 

 

 

4.4.2.2. Abstract 

We present a case study for a property located in the settlement of Entrepinos (Community of 
Madrid, Spain). The goal of the study is property protection, with the objective of maintaining 
the building’s structural integrity in case of fire. Four fire scenarios are analyzed in order to test 
the property’s performance, which is set by selecting criteria for the glazing systems and the 
concrete walls of the building, and the LPG tank located on the property. The evaluation of the 
scenarios showed critical issues for the glazing systems and the LPG tank. Suggestions are made 
for the modification of the design for the subsequent re-evaluation of the property.  
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4.4.3. Case study #2: Swedish property, by Johan Sjöström 

4.4.3.1. Screenshots taken during the webinar 
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4.4.3.2. Abstract 

The PDB methodology is applied to a Swedish property in southwest Sweden. The property has 
a typical Swedish style single dwelling, wooden with a wooden garage. It is vulnerable due to 
the long and tall coniferous hedge separating the garden to two neighbouring properties.  

 

4.4.3.3. Presentation printout 
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4.4.4. Case study #3: The community shelter at Figueiró dos Vinhos, by Miguel Almeida and 
Alba Àgueda 

4.4.4.1. Screenshots taken during the webinar 
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4.4.4.2. Abstract 

This case study is based on a community shelter that will be built in the village of Moninhos 
Cimeiros, in the Municipality of Figueiró dos Vinhos, Portugal. This community shelter will 
enable people to take refuge during a large fire event or any other threat that force them to 
search for a refuge. 

It was not intended here to assess the vulnerability of the construction itself, since it has been 
designed using materials and practices that confer a good resistance to fire. The main intention 
was to estimate the time at which tenability criteria are exceeded in the surroundings of the 
shelter. Specifically, the objective was to test a new toolchain where GIS tools and wildfire 
functionalities from FDS are integrated. To do so, a simple scenario was firstly run to confirm 
that all the elements of interest (sloped surface, fuel models, a generic building, wind and fire 
propagation) were correctly integrated into the simulation. Afterwards, a new simulation 
involving a large scenario was carried out where the shelter, wind, and elevation and land use 
data were considered. For this large scenario, the fire propagation could only be modelled 
through the fire front arrival. No burning could be considered so far due to numerical 
instabilities. These numerical instabilities are being currently checked by FDS developers.  

The estimated “Available Safe Escape Time” (based on the fire front arrival) was of 25-33min 
assuming the following conditions: north-westerly wind blowing at 10m/s, the ignition point was 
located 1km far from the shelter at the NW area of the domain.  
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4.5. Session 4: WUIVIEW PRODUCTS UPSCALING AND FUTURE CHALLENGES (Chairman: D. 
Caballero) 

4.5.1.1. Screenshots taken during the webinar 

 

 

4.5.1.2. Abstract 

As the WUIVIEW project is ending, a set of new challenges for the management of risk under 
the upcoming threat of megafires and extreme fire behaviour is presented. These include 
aspects to be properly addressed, researched and solved for the three spatial scales considered 
in the wildland-urban interface areas. Particularly, the upscaling of fire behaviour modelling 
from the micro-scale (property level) to the meso-scale (community level) and the role of 
vegetation patches inside the urban pattern in the propagation. Several other aspects focus on  
the community vulnerability, the risk perception and the transformation of the surrounding 
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environments. Finally, some messages are put across in regard to self-protection and using 
houses as shelters and the technical and sometimes social challenges that these represent.  

4.5.1.3. Presentation printout 
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5. Workshop wrap-up 

The FINAL workshop of the WUIVIEW project “Wildfire self-protection in the Wildland Urban 
Interface at home-owner level” has been amazingly welcomed by the wildfire community, with 
460 people registered from many different places around the world. Actually we have covered 
all continents. We have had people registered from North America, South America, Australia, 
Asia, Africa and of course Europe. This could never have happened in a classic workshop, in the 
face-to-face workshop that was initially planned in the project to be held at UPC premises in 
Barcelona. Feelings are mixed in this sense, since we have not being able to greet us all, to 
benefit from coffee breaks, to catch-up with old friends and new colleagues as well, but, on the 
other side, we have had the opportunity to reach a wide audience, to share with all types of 
worldwide WUI fire actors (researchers, practitioners, fire managers, etc.) the work that we have 
been doing during these last couple of years. 

In the FINAL Workshop we have shared and demonstrated the findings and products developed 
to mitigate fire risk at home-owner level within the framework of WUIVIEW. We have first 
analysed and discussed the main vulnerabilities at property level; following, we have provided 
with details on the VAT and SAT check-lists for self-assessment of vulnerability and sheltering 
capacity and, finally, we have dug into the PBD methodology developed to perform fire safety 
in-depth analysis at the WUI home-owner level. 

Our wish is that, after two years of hard work, we generate real impact in our WUI communities 
in the not-too-distant future. To achieve so, there is further work to do to upgrade our tools so 
that they can cover all types of WUI communities (rural, touristic, and even metropolitan 
communities) and all types of assets and infrastructure (particularly focussing on critical 
infrastructure). We will have to make a step forward and do demonstrations of improved tools 
integrated into wider fire risk prevention and preparedness programs with the help and 
engagement of different fire actors: local civil protection and fire prevention authorities, fire risk 
managers, municipalities and, of course, residents at the WUI.  

Indeed, Europe needs a common framework to empower all stakeholders and foster WUI 
community resilience in the face of wildland fires. All together we need to build the bespoke EU 
platform for fire-wise fire-adapted communities to join collaborative efforts across WUI 
residents, fire agencies, fire practitioners and fire researchers. We need a common framework 
to develop science-based programs and resources to mitigate fire risk in WUI communities and 
we modestly believe that, with the WUIVIEW effort, we have contributed to sow the seeds to 
make this happen.  

Finally, we cannot fail to express again our gratitude to the European Commission to believe in 
our proposal and allow us to have the opportunity to develop WUIVIEW, a challenging but 
rewarding joint endeavor to reinforce wildfire fire prevention and preparedness across Europe. 
To the DG-ECHO agency and in particular to Project Officers, thank you all for your support. 
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