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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 1st International Workshop of Project WUIVIEW (www.wuiview.org), entitled “Fire hazard 
at the WUI microscale”, took place in Coimbra, Portugal, on January 17th, 2020. The event was 
organized by ADAI team in the Main Auditorium of the Faculty of Sciences and Technology of 
the University of Coimbra (black building in Figure 1). 

 
Figure 1 – Venue of the 1st International WUIVIEW Workshop 

During the project preparation and submission, we planned this event to have an audience of 
60 to 80 people, but we clearly under-estimated the importance that the WUI theme has to the 
different end-users and actors in the field of land and fire management. There was a total of 298 
registered participants (Figure 4).  

 

Figure 2 – Overview of the Auditorium (left) and the opening words by Professor Domingos X. Viegas, Director of 
ADAI and of CEIF 

Most participants came from Portugal (Figure 3). The Portuguese attendees came from all over 
the country, but approximately one third came from Lisbon municipality (82), followed by 
Coimbra (36), Porto (17) and Leiria (11). In total, the participants came from 88 different places, 
from Portugal, Spain, France, Italy and Sweden. 

http://www.wuiview.org/
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Figure 3 – Geographical distribution of the Workshop attendees 

Regarding their occupation, the attendees have different backgrounds. From the 280 registered 
persons who provided details on their profession, the majority belong to firefighting teams (84), 
either volunteers or professionals. The municipalities, with their forestry and municipal civil 
protection offices account for 66 participants. The National Guard (GNR) registered 40 military 
and there were 33 persons from Research Institutes or Teams. Figure 4 presents all the 
professional backgrounds. 

 

Figure 4 – Attendees occupation 
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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 – 31/01/2020) 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 an innovative risk management tool 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 
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 (e.g. biobased) 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 

http://www.wuiview.org/
https://wuiview.org/#upc
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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. 

 
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 first WUIVIEW Workshop was planned to be held at the end of the tasks performed in Work 
Packages 2 and 3, respectively, “WUI Natural fuels hazard characterization” and “Artificial fuels 
hazard characterization”, at the end of the first year of the project.  

The main objective of the workshop was to present the work done in both WP’s, related to the 
experimental campaigns on natural and artificial fuels hazard and the identification and 
characterization of WUI microscale scenarios. 

Considering the two major themes to be presented, the Workshop title was chosen to address 
both, and to emphasize its particular focus on the immediate surroundings of house plots: “Fire 
hazard at the Wildland Urban Interface microscale”. 

The workshop was held mostly in English with simultaneous translation to Portuguese (and vice 
versa). The presentations from the Portuguese team, ADAI, were given in Portuguese, for the 
benefit of the majority of the audience. 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 attendees. 

The bilingual program of the Workshop is presented in Table 1. 

Table 1 – Workshop program 

 Hora/Time Tema/Subject Orador/Speaker 

08:30 – 09:00 Abertura do secretariado 
Secretariat opening (Check-in) 

09:00 – 09:15 Boas vindas 
Welcome 

D.X. Viegas (ADAI) 
Elsa Pastor (UPC) 

09:15 – 09:35 Aspetos gerais dos incêndios na IUF 
General overview on WUI fires Eulalia Planas (UPC) 

09:35 – 10:45 Fogos na IUF na Europa: análise de episódios recentes 
WUI fires in Europe: analysis of recent episodes 

David Caballero (PCF) 
Johan Sjöström (RISE) 
Luís Mário Ribeiro (ADAI) 

10:45 – 11:15 Intervalo para café 
Coffee break  

11:15 – 11:45 A abordagem da investigação do WUIVIEW 
The WUIVIEW research approach Elsa Pastor (UPC) 

11:45 – 12:30 Debate aberto 
Open discussion  

12:30 – 14:00 Almoço 
Lunch 

14:00 – 14:30 
Padrões de cenários na IUF: síntese de lições 
aprendidas 
WUI pattern scenarios: synthesizing lessons learnt 

David Caballero (PCF) 

14:30 – 15:00 O perigo associado aos combustíveis naturais 
Hazard associated to natural fuels Miguel Almeida (ADAI) 

15:00 – 15:30 O perigo associado aos combustíveis não naturais 
Hazard associated to non-natural fuels 

Pascale Vacca (UPC) 
Giordano Scarponi (UNIBO) 

15:30 – 16:30 Mesa redonda 
Round table  

16:30 – 16:45 Conclusões do workshop 
Workshop Wrap - up 

Elsa Pastor (UPC) 
Luís Mário Ribeiro (ADAI) 
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3. Speakers 

A short biographic note of each of the speakers is given here, in order of appearance. 

Eulalia Planas (UPC) 

 

Dr. 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 
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 is also extensively involved in 
experimental fire research. 
She has directed 12 PhD thesis and worked on 33 competitive projects. 
She is author of 6 books and 10 book chapters. She has 65 papers in 
indexed peer-reviewed journals (26 Q1) and 121 contributions to 
conferences with a total amount of 2361 citations. Her publishing 
indexes are h-index of 24 and i10-index of 45 (google scholar metrics). 
 

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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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.  
 

 

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. 

 

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.  
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Miguel Almeida (ADAI) 

 

Miguel Almeida is a senior researcher at ADAI, working since 2003 on 
fire behaviour and safety in wildland fires and in wildland urban 
interface fires. 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. 
 

 

Pascale Vacca (UPC) 

 

Pascale Vacca is 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. 

 

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. 
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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. General overview on WUI fires, by Eulalia Planas 

4.1.1. Abstract 

Wildfires are an ecological phenomenon inherent to many ecosystems’ dynamics over the globe. 
They have a key role in ecosystem functioning and ecological evolution. Indeed, it has been 
recently highlighted that most wildfires are natural processes that provide a wide variety of 
benefits to humankind when natural ecosystems are functioning properly. However, the 
problem starts when fire regimes (i.e. fire frequency, intensity, size and duration of fires) are 
modified by human activities. Human alterations of landscapes and climate have led to strong 
changes in fire regimes and their socio-ecological impact. Unfortunately, in recent years we have 
been witnessing theses changes in several regions of the world, which are nowadays facing 
unprecedented crisis caused by wildfires. 

Just to number a few examples of wildfire disasters that we have seen in the last years affecting 
different areas of the globe: in 2009, Australia suffered what is known as the Black Saturday 
fires, which are the worst fires in terms of casualties until today. In 2016 the Fort McMurray fire, 
in Canada, forced the largest wildfire evacuation in Alberta's history with 88,000 people leaving 
their homes. In California, Tubbs fire (2017), Thomas fire (2017) and Camp fire (2018) are just 
some of the recent events that have involved catastrophic consequences. We have also dramatic 
examples in South America too. Chile, with Mediterranean climate, has been struggling with 
fires at the wildland-urban interface but also fires in the amazon caused a huge impact last 
summer with 1million ha burned. We can also recall some recent examples in Europe; we saw a 
devastating fire in Greece last 2018, with over one hundred people dead and the 2017 fires in 
Portugal, during the summer but also in October. In addition, we have even recently seen the 
largest fire in Greenland, which in 2019 has been hit with more wildfires than during the whole 
last decade. Finally, we have to mention the current wildfire crisis in Australia, with record-
breaking temperatures and months of severe drought, involving almost 12 million hectares 
burnt and 2,600 houses destroyed. 

Climate change is increasing wildfires intensity and destructive potential in Mediterranean 
countries. Yet, climate change is also causing emergent WUI-fire prone zones in northern 
latitudes, which are not adapted to wildfires. In addition, human pressure is continuously 
growing particularly in Mediterranean forests with an increase of ignitions and housing 
developments at the WUI. Therefore, every fire season we can see how WUI fires are posing 
tremendous management challenges in terms of civil protection and fire mitigation. WUI fires 
quite often exceed fire-fighters capacities who have to respond simultaneously to wildfire 
suppression, community evacuation and structures protection. 

The WUI fire problem is inherently complex, as it is characterized by the interaction of multiple 
phenomena of diverse nature occurring at different observation scales: the macroscale or 
landscape scale, the mesoscale or development/settlement scale and the microscale or 
home/plot scale. All three are interrelated and allow rationalizing and identifying all WUI fire 
management aspects. It is in all these different scales where scientific-based recommendations 
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have to be developed to drive informed policymaking processes and to help communities, 
firefighters and civil protection agencies to mitigate WUI fire risk.  

 

4.1.2. Presentation printout 
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4.2. WUI fires in Europe: analysis of recent episodes – part 1, by David Caballero 

4.2.1. Abstract 

On July 23rd 2018 a devastating fire in Mati, Greece, claimed the life of 102 people and severely 
injuring near 200. A total population of 4000 was affected by a fast-moving wildfire over a large 
WUI area in Attica region, Greece. In Portugal in 2017, another set of devastating fires burnt 
across the country, affecting several WUI areas, claiming the lives of 66. The new reality of 
unexpected weather patterns and fast-moving, highly destructive wildfire is changing the way 
we look at the WUI, and the way we must design plans for protection of structures and lives. 
This presentation addresses several facts and lessons observed and suggests some directions to 
take towards more effective and safer measures based on such experiences. The observed 
lessons have been a baseline for the definition of WUI pattern scenarios in WUIVIEW project. 

4.2.2. Presentation printout 
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4.3. WUI fires in Europe: analysis of recent episodes – part 2, by Johan Sjöström 

4.3.1. Abstract 

The large forest fire regime in Scandinavia has changed dramatically from an average area of 1 
– 2 % of the total land area to one of near exclusion. This was a consequence of highly effective 
fire suppression technique and mobilization of rural population to protect the valuable 
production forest. In the latter half of the 20th century, fire suppression efforts were instead 
directed to a complete responsibility of the municipal fire fighters.  

The pan-European urbanisation is strong also in Scandinavia, leaving rural municipalities with 
decreasing tax revenues and increased costs per inhabitant for maintaining fire protection. In 
recent years, a number of high-intensity wildfires suggest a change in the fire load/suppression 
balance. In particular the large Västmanland wildfire (summer 2004), the Norwegian heather 
WUI-fires (winter 2014) and the multiple large forest fires during the dry summer of 2018 were 
all considered unique and unexpected.  

Together, these fires burned 200 structures and resulted in 1 casualty and one severe burn 
injury. We analyse causes to why these fires grew large and the key factors for structures within 
the fire area to either exhibit large damage or survive the raging fires. Our findings are as follows:  

• A large part of the Scandinavia building stock is within the WUI. Many buildings have 
combustible facades. 

• The risk perception of homeowners regarding ignition from wildfires is low.  
• The large fires occur in rural areas where distances to reach the fires is large. 
• Insufficient mop-up is a key for many of the large fires.  
• Risks are reduced by long distances to highly flammable fuel and the low intensity of 

most wildfires. 
• Ignition of structures most often seem to occur through direct flame impingement to 

the façade. Thus, the flame from must reach the façade for ignition to occur. 
• Relatively few occurrences of ignition through spotting or thermal breakage of windows 

can be identified. 
• The most important factor for survivability of building, apart from active fire 

suppression, is a managed lawn around the whole perimeter followed by inclusion of 
broadleaves in the near vicinity.  
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4.4. WUI fires in Europe: analysis of recent episodes – part 3, by Luís Mário Ribeiro 

4.4.1. Abstract 

The term Wildland Urban Interface can simply be defined as the physical space where 
vegetation, structures and people coexist, in a fire-prone environment. It is a worldwide matter 
of concern, that gets an overwhelming importance when the fire risk conditions are extreme, 
conditioning all combat strategies. 

This presentation brings to the audience a selection of 3 of the most infamous WUI fires that 
happened in Portugal in the more recent years, each one of them with its particularities. The 
cases selected are: 

i) The wildfire of Funchal (Madeira Island), in August 2016. This fire started on August 8th, 
and burned more than 2000ha, killing 3 persons, destroying 154 houses and damaging more 
than 250. The fire started on the north outskirts of Funchal and pushed by northerly wind 
entered the city perimeter in different paths. The 3 fatalities occurred far from the forested area, 
in an entirely urban area of the city. The continuity in fuels from the outskirts to the city centre 
(either natural or ornamental vegetation) made it possible for the fire to reach these areas. Even 
in the historical city centre, an area without any vegetation, there were houses being burned, 
due to the deposition of firebrands that were transported by wind from the main fire front. We 
present here a summary of the fire spread and impacts. 

ii) The fire complex of Pedrógão Grande, in June 2017. This complex of fires started in June 
17th, being the most tragic event ever recorded in Portugal. The total area burned was around 
45,000ha and the death toll reached 66 persons. More than 250 persons got injured and more 
than 1000 structures were destroyed or damaged. This tremendously intense fire burned 
around 98% of the final area in the first two days, and in approximately 3 hours of the first (17th) 
almost 9,000ha. Based on a very detailed report produced by ADAI, a summary of the impact of 
this fire on the structures is presented. 

iii) The fires of the Centre Region of Portugal, in October 2017. The multiple fires that 
started on October 15th devastated the Central Region of Portugal in a very short time. More 
than 220,000ha were burned in approximately one day, killing 51 persons and causing countless 
damages to all kinds of infrastructures. These fires were also the subject of an exhaustive study 
and detailed report. The approach used to analyse the affected structures was different from 
Pedrógão, as the degree of destruction was too high to be able to inventory all the damage. We 
analysed the impact in the industrial facilities, choosing one municipality per each of 6 of the 
larger fires. We present here a summary of the findings. 
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4.5. The WUIVIEW research approach, by Elsa Pastor 

4.5.1. Abstract 

Europe has many areas in which forest fires seriously affect urban and rural communities, the 
so-called Wildland-Urban Interface (WUI). Climate change is dramatically worsening the WUI 
fire problem throughout Europe by i) exacerbating highly intense wildfires (firestorms) in 
Mediterranean countries and ii) causing emergent WUI-fire prone zones in northern latitudes 
not adapted to wildfires. The main aim of WUIVIEW project is 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. In line with the objectives of the Union’s Civil Protection Mechanism, 
the WUIVIEW action is nowadays developing an innovative risk management tool 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, hazard testing of building subsystems and the evaluation of fire protection systems. 
To set up our workbench, fire hazard of natural and artificial fuels are being characterized by 
real fire experiments and modelling. Special focus is being devoted to ornamental highly-
flammable vegetation and gas infrastructures typically present at the WUI plot-scale. We are 
relying on a well-established fire protection engineering methodology (Performance-Based 
Design, PBD), which is based on cutting-edge fire simulations techniques, to get insights on the 
response to fire of typical building systems and materials. The WUIVIEW workbench operation 
will help residents and fire risk managers to assess vulnerability in WUI communities, will assist 
engineers and architects in their designs and will provide scientifically-based information to fire 
services and regulatory bodies. The sustainability of the project is envisaged at the end of the 
Action through exploiting a consultancy service to manage WUI fire risk in vulnerable 
communities. 
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4.6. WUI pattern scenarios: synthesizing lessons learnt, by David Caballero 

4.6.1. Abstract 

As part of the WUIVEW project, the identification and generation of idealised 3D scenarios has 
been developed during the past 2019 year. Resulting from the lessons observed in the recent 
devastating fires, a series of WUI microscale patterns have been derived, idealised and 
parameterised for their modelling in advanced fire dynamics simulations. Besides, particular 
methodologies have been identified, studied and tested for the generation of realistic and 
detailed 3D WUI scenarios, such as the use of LIDAR point clouds and models derived from 
photogrammetry techniques. The use of nano-drones adds a great degree of flexibility for the 
acquisition of photographs in the micro-scale and the further derivation of densified point 
clouds. A process of spatial segmentation into cubic elementary volumes (voxels) is then applied, 
and the custody of colour, as acquired from photos, is detailed. Further assignment of materials 
according to colour classification by regions is presented as well. This technique ensures full 
consistency with the geometry used in FDS model while providing a relatively easy, quick and 
cost-effective procedure for WUI microscale data gathering. 
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4.7. Hazard associated to natural fuels, by Miguel Almeida 

4.7.1. Abstract 

The importance of an adequate design of gardens, in particular concerning natural fuels, and a 
proper management of the vegetation aiming at the fire risk mitigation was highlighted in this 
presentation.  

Among several common components of gardens, the vegetation hedges were the main focus of 
this presentation. The factors that change its combustibility potential, such as the type of 
vegetation, maintenance (e.g. watering) and pruning were discussed. A greater evidence was 
given to the pruning, highlighting that the trimming of the branches’ ends, stimulates its sprout 
creating a thick layer of new leaves in the surface of the vegetation hedge that prevent the 
entrance of light inside the vegetation, increasing the fraction of dead material and 
consequently the combustibility of the hedge.  

Several laboratory tests addressing the burning of four different species – Cupressus arizonica, 
Cupressocyparis leylanddi, Thuja occidentalis, Prunus laurocerasus – typically used in natural 
hedges, developed within the WUIVIEW Project, were described. The lower combustibility of 
some species such as the Prunus laurocerasus which are indicate as an adequate specie to be 
used in hedges in order to reduce the fire risk was stated.  

The experiments performed also addressed the dehydration degree of the different species 
used. Three lots of trees with different fuel moisture contents were analysed: 1) no dehydration; 
2) 28-32 days of no watering; and 3) 100/101 days of no watering. Once again, the Prunus 
laurocerasus showed to be the most favourable specie aiming at the fire risk reduction since the 
weakening of the plant caused by de dehydration drives to the release and fall down of the dead 
leaves before they become dry, while the other species keep the dead/dry leaves and branches 
attached to the plant increasing the combustibility.  
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4.8. Hazard associated to non-natural fuels, by Pascale Vacca and Giordano Scarponi 

4.8.1. Abstract 

Managing Wildland-Urban-Interface (WUI) fires is a challenging task due to the inherent 
complexity of the interactions between structures, surrounding elements, fire and people. To 
ensure the success of strategies for the protection of population and structures, safety measures 
have to be implemented at different scales (landscape, community and homeowner).  

At the homeowner scale, artificial fuels present within property limits create an additional 
hazard due to their prolonged burning time and the toxicity of the pyrolysis gases. A dynamic 
database was created with the aim of collecting fuel characteristics of typical pattern scenarios 
at the WUI microscale. The quantitative information on the burning behaviour of the items 
present in this database (e.g. Heat Release Rate, Mass Loss Rate, etc.) can be used as inputs for 
Computational Fluid Dynamics simulations. In this way the hazard of such non-natural fuels onto 
structures and people can be quantified. 

The second part of the presentation deals with the threat related to the presence of LPG 
domestic tanks in a WUI fire scenario. Recent accidents have demonstrated that the risk 
associated with this type of installation is real, but often disregarded by residents. The survey of 
regulations detailed in the presentation provides evidence of a lack of harmonization 
throughout European countries. There is no general agreement in the definition of safety 
distances. A methodology is presented to be used as a tool to assess whether the response of a 
LPG tank exposed to WUI fire scenarios falls within acceptable safety limits. This methodology 
is based on a 3-step process: the fire source characterization, which may be carried out following 
different options according to the desired level of detail and data availability, the analysis of the 
tank response, which is performed via CFD simulation, and the consequence assessment, in 
which it is evaluated whether the scenario under analysis can be considered safe or not. To assist 
this task, two indicators are proposed: the WSI, that provides a measure of the mechanical 
weakening of the tank wall due to high temperature, and the PRVI, that indicates if the 
pressurization induced by the fire may lead to the PRV opening. Threshold values are also 
proposed (a value of 0.9 of both the WSI and PRVI), against which the two indicators may be 
compared in order to assess whether the scenario can be deemed safe. The methodology is 
applicable to a vast range of situations and at a different level of detail according to available 
data. Some case studies are also presented, showing how the methodology can be applied. 
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5. Workshop wrap-up 

Forest fires affecting communities represent a rising problem in Europe. As the climate warms, 
hot and dry seasons are lengthening and wildfires are behaving more often as real firestorms 
with huge intensities and large destructive potential. In addition, human pressure in 
Mediterranean forests is continuously growing with an increase of ignitions and housing 
developments at the WUI. WUI fires are posing huge civil protection and fire suppression 
challenges, therefore becoming self-protection a growing need. 

The WUIVIEW project is one more effort devoted to help communities to self-protect in case of 
fire. WUI communities have to feel self-empowered to face fire crises and we envisage WUIVIEW 
providing helpful tools for that. Outcomes from the WUIVIEW project will give guidance on how 
to manage residential fuels (either natural or non-natural) and prepare properties at the WUI 
against fires based on scientific research, hence going beyond empirical interpretations and 
assumptions of what we usually observe in the aftermath of fires. 

WUIVIEW is foreseen to be a powerful platform to assess structures survivability, pre-triage of 
defensible/indefensible houses, sheltering capabilities, building subsystems hazards and fire 
protection systems performance. Results from our project will be particularly valuable to EU 
regulatory bodies. Although Spain, Portugal, France and Italy are developing and implementing 
regulations for the protection of communities in the wildland against forest fires, it is already 
recognised that EU legislation specifically focusing areas of WUI is still needed. Moreover, the 
WUIVIEW system will provide fire practitioners with new capabilities for fire risk managing, 
engineering, research, and fire safety building design. Professionals will have available a new 
tool for fire risk analysis, based on open-source codes, so that they will have free access to the 
modelling library and database to undertake performance-based simulations. Fire engineers and 
architects will have advanced technology available to develop new skills to face emerging WUI 
fire safety problems. 

Consequently, our project is not only about science and research, but also about how scientific 
results are transferred into i) performance-based regulations and provisions; ii) new fire safety 
engineering methods and, finally, iii) into good management, maintenance and gardening 
practices at home owner level. To reach this degree of implementation, the engagement of all 
fire actors is a key issue: policy makers, fire and civil protection agencies, fire practitioners, fire 
risk managers and WUI community leaders have to cooperate for the sake of risk mitigation. The 
Workshop on fire hazards at the WUI microscale has been an ideal platform to foster this 
engagement and encourage discussions among this vibrant and motivated European wildfire 
community to which we all belong. 
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