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Chapter 7

Social-Ecological Transformation

to Coexist with Wildfire: Reflecting
on 18 Years of Participatory Wildfire
Governance

Iago Otero

Abstract The risk of devastating wildfires — exacerbated by climate change — poses
a threat to urban areas worldwide. There is a pressing need to strengthen societal
efforts to coexist with this perturbation by creating resilient social-ecological sys-
tems. To enable this, a significant social-ecological transformation of wildfire-prone
regions seems to be required. Here, I reflect on my experience in three projects of
participatory wildfire governance conducted in the Barcelona Metropolitan Region
(Spain) during the last 18 years. The goal is to learn from the experience and to
sketch new transformative options to coexist with wildfire. After a literature review
on the links between resilience to wildfire, adaptation and transformation, I analyse
these projects with regard to their achievements, challenges and potential new trans-
formative avenues. The analysis shows the crucial role that a locally rooted civil
society can have when it is able to network with key agencies and actors over the
long term. It also shows the importance of developing integrative wildfire planning
networks where different ecosystem services and values are considered in succes-
sive phases of public deliberation between actors, citizens and wildfire managers. It
is concluded that deepening the transdisciplinary content of participatory wildfire
governance can increase its transformative potential.
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7.1 Introduction

Wildfires are increasingly a matter of urban concern. I am now watching a picture
of the Golden Gate Bridge of San Francisco taken on 9 September 2020. The lights
of the bridge flickered amidst a reddish atmosphere that covered the entire city with
smoke. The state of California was going through an outstanding wildfire episode
that lasted for weeks. In August of that year, the daily wildfire radiative power had
massively exceeded the average values of the period 2003-2019 (Fig. 7.1). Alarming,
but unsurprising, said experts quoted by the press. Indeed, between 1972 and 2018,
annual burned area in California has increased fivefold, and summer fire extent up
to eightfold, most likely due to increased aridity caused by climate change (Williams
et al. 2019). Wildfire episodes affecting hundreds of thousands of hectares and pro-
ducing casualties and infrastructural damage are thus expected to become more
frequent. At the heart of the problem, there is the expansion of the so-called
Wildland-Urban Interface (WUI), i.e. residential developments spreading across
highly flammable forestland.

In Europe, the risk of increasingly devastating wildfires in the WUI is considered
one of the main challenges faced by fire departments (Castellnou et al. 2019). In the
last decades, Mediterranean forests of Europe have witnessed an increase in the
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Fig. 7.1 Daily total Fire Radiative Power (FRP) for California throughout August 2020 (red) and
the 2003-2019 daily average for the month (grey). The GFAS, meaning Global Fire Assimilation
System, assimilates FRP observations from satellite-based sensors to produce daily estimates of
emissions from wildfires and biomass burning. (Source: Copernicus Atmosphere Monitoring
Service, European Centre for Medium-Range Weather Forecasts (2020))
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length of fire weather seasons due to a changing climate (Jolly et al. 2015). Regarding
the number of large wildfires (above 500 ha), even if no increasing trend is detected,
these events have been catastrophic for entire regions due to human casualties and
socioeconomic losses (San-Miguel-Ayanz et al. 2013). Projections for the coming
decades suggest a sharp increase in the number of days with meteorological condi-
tions conducive to extreme wildfires (Bowman et al. 2017). Summer burnt area is
thus projected to increase between 40% and 100% (Turco et al. 2018; see also
Moritz et al. 2012), even if a considerable uncertainty remains in the models used
(Brotons and Duane 2019). More northern European latitudes have recently experi-
enced unprecedented wildfire events too, turning the wildfire challenge into a
continent-wide matter of concern much beyond the Mediterranean (San-Miguel-
Ayanz et al. 2018; Castellnou et al. 2019; see also Miiller et al. 2020).

The situation is similar in other regions of the world, where extreme wildfire
activity has increased or is expected to increase, including some regions of the UK
(Albertson et al. 2010), some regions of Australia (O’Neill and Handmer 2012) and
the Western USA (McKenzie et al. 2004; Westerling et al. 2006). Whereas fire activ-
ity is expected to increase in some areas of the planet and to decrease in others
(Krawchuk et al. 2009; Moritz et al. 2012), globally the length of fire seasons has
increased (Jolly et al. 2015), and fire seasons are expected to be more severe
(Flannigan et al. 2013). Actually, a new global pattern of extreme wildfire events is
observed from 2016, with erratic behaviours and unprecedented speed, intensity
and extension (Duane et al. 2021). This is, for example, the case of the 2017 wild-
fires in Portugal, which reached propagation rates of up to 14,000 ha/h and caused
117 casualties due to complex firestorms that are just starting to be understood by
wildfire managers and scientists (Castellnou 2020; San-Miguel-Ayanz et al. 2020;
Duane et al. 2021).

Many of the world’s fire-prone regions are densely populated and have high
social, economic and ecological values at stake (Moritz et al. 2014; Doerr and
Santin 2016; Otero et al. 2018). Thus, there is a pressing need to strengthen societal
efforts to coexist with wildfire in their urban and metropolitan areas. Coexisting
with wildfire is here understood in close connection with both adaptation and resil-
ience. Adaptation can be broadly defined as a social process aimed at minimizing
the adverse impacts of expected wildfires via the creation of resilient social-
ecological systems — including urbanized environments — able to withstand this
perturbation without major losses in social and ecological functions (Prior and
Eriksen 2013; Gonzalez-Hidalgo et al. 2014; Abrams et al. 2015; Fischer and Jasny
2017). The focus of this chapter is on transformative adaptation, highlighting that
resilience to wildfires requires a radical social-ecological transformation including
for instance the political economy of land use, institutional cultures and nature’s
values (Otero and Nielsen 2017). Participatory governance is a key element of such
necessary transformations (Otero et al. 2018). However, the literature has not yet
provided studies assessing the transformative effect of participatory governance
efforts, especially in the mid-term (decades).

In this chapter I look back to my experience in three projects of participatory
wildfire governance conducted in the last 18 years, which I treat as case studies. The
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projects are located in the outer ring of the Barcelona Metropolitan Region, in
Spain. The goal of this self-reflexive approach (Lang et al. 2012; Popoveniuc 2014;
Schneider et al. 2019; Otero et al. 2020a) is to learn from the accumulated experi-
ence and to sketch new transformation options to coexist with wildfire. To do so, I
(1) reviewed the main publications that emerged from these projects, (ii) drew on my
personal memories (thus, the analysis has a subjective component) and (iii) updated
on the projects’ development through informal conversations and email exchanges
with the colleagues involved in them. In all cases, the analysis focused on the trans-
formative potential of the projects, in hindsight. The chapter is structured as fol-
lows. Section 7.2 provides a synthesis of the literature on resilience and adaptation
to wildfire, with the emerging focus on transformation. Section 7.3 provides the
context of the case studies, and Sect. 7.4 describes them in detail. Section 7.5
assesses their transformative potential, and Sect. 7.6 closes with some conclusions.
1 use the author to refer to myself.

7.2 Coexisting with Wildfire Requires a Radical
Social-Ecological Transformation

7.2.1 Proposals to Adapt and Build Resilience to Wildfire

There is a growing literature on how to better coexist with wildfire. The focus of this
literature is often what kind of social relationships facilitate resilience and adapta-
tion. A review of social science research on wildfire found that social relationships
in wildfire-prone areas can increase wildfire preparedness by building a sense of
community that facilitates the exchange of crucial information (McCaffrey 2015).
Similarly, Prior and Eriksen (2013) showed that community cohesion supports the
adoption of protective measures (such as the reduction of combustible materials
around houses) that contribute to adaptive capacity and resilience. This is so because
people draw on social cohesion to get the support and resources necessary to under-
take such measures (Prior and Eriksen 2013). Gender relations also matter. Eriksen
(2014), for example, concluded that the ability of all family members to contribute
to wildfire preparedness is crucial to support resilience strategies, challenging gen-
dered patterns of vulnerability.

Beyond the community level, the importance of social relationships for adaptive
capacity and resilience is also recognized in the literature about the so-called par-
ticipatory wildfire planning networks. These networks are made of public agencies,
actors and citizens, and they are being co-developed in different wildfire-prone
countries of the world (Moore et al. 2002; Chapin et al. 2008; Butler and Goldstein
2010; Everett and Fuller 2011; Almstedt and Reed 2013; Plana et al. 2015; Gazzard
et al. 2016; Otero et al. 2018, 2020b). Such co-production is driven both by a nor-
mative motivation to democratize wildfire management (Morehouse and O’Brien
2008; Otero et al. 2018) and by the recognition that the complexity of the wildfire
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problem requires new governance arrangements operating at multiple scales (Butler
and Goldstein 2010; Ager et al. 2015; Fischer et al. 2016). Indeed, community wild-
fire resilience can be enhanced by adaptive governance mediated by institutions at
multiple scales, as it opens social opportunities to learn from and adapt to wildfire
(Abrams et al. 2015; Otero et al. 2018). Collaboration across scales and agencies, as
well as community involvement, are considered key factors for effectively planning
wildfire resilience schemes (Plana et al. 2015; Tabara et al. 2003), not least in urban
and metropolitan settings. A crucial inter-agency link highlighted in the literature is
that between wildfire risk management and land planning. For example, Moritz
et al. (2014) argued that governments and agencies should restrict urban develop-
ment in the most wildfire-prone locations (see also Plana 2011). Badia et al. (2019)
in turn suggested the need to adapt wildfire prevention schemes to the different
types of existing residential developments. In urban and metropolitan settings, par-
ticipatory wildfire planning networks have to integrate a wide diversity of interests
at stake while deliberating about alternative planning and policy options. To facili-
tate this endeavour, different tools have been used with varying degrees of success,
like social-ecological models of wildfire risk (Fischer et al. 2016; Spies et al. 2014)
or participatory multi-criteria evaluation methods (Otero et al. 2020b; Gamboa et al.
under review).

Regardless of the importance of building the right social and institutional rela-
tionships, some wildfire practitioners and researchers have long emphasized that a
better coexistence with wildfire requires fire restoration. Fire restoration refers to
the reintroduction of (wild)fire in ecosystems after decades of suppression policies,
which are considered to be one of the underlying causes of increased risk as they
enable fuel build-up (Donovan and Brown 2007; Calkin et al. 2015; Otero and
Nielsen 2017). Thus, authors stressed the need for incentives that encourage fire
managers to consider the beneficial effects of allowing wildfires to burn under cer-
tain circumstances rather than suppressing them all as quick as possible (Donovan
and Brown 2007; North et al. 2015; Thompson et al. 2015). This requires funda-
mental organizational changes in how the fire departments think about, plan for and
respond to wildfires (Thompson et al. 2018; Castellnou et al. 2019). The traditional
suppression rationale of the wildfire management system can also be overcome by
developing multiscale participatory planning networks that help overcome institu-
tional barriers to fire restoration (Butler and Goldstein 2010).

Letting some wildfires burn under previously planned conditions could be a cost-
effective fuel reduction strategy (Regos et al. 2014; Domenech et al. 2018; Oliveres
2021) even if considerable challenges remain regarding the social acceptance of this
measure, especially in densely populated urban areas (Otero and Nielsen 2017). A
softer, potentially more easily acceptable fire restoration measure is prescribed
burning, consisting in the planned use of fire under specific environmental condi-
tions for fuel load reduction. Studies showed that prescribed burning can reduce
wildfire intensity under climate change, especially if combined with other treat-
ments like thinning and when adapted to the spatial pattern of past wildfires (Pifiol
etal. 2005, 2007; Piqué and Domenech 2018; Duane et al. 2019). Whereas increased
wildfire activity due to human influence can threaten species with extinction, fire
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restoration has the potential to benefit biodiversity if it is tailored to the require-
ments of particular ecosystems and species (Kelly and Brotons 2017; Kelly
et al. 2020).

Finally, there are a number of other proposals to build wildfire-resilient social-
ecological systems that are likely to be complementary with fire restoration attempts
(Pais et al. 2020; Campos et al. 2021). These include fuel management through
activities like extensive grazing (Otero 2011a; Varela et al. 2018), biomass extrac-
tion for energy production (Regos et al. 2016), the creation of new cropland or the
recovery of old cropland in current forests (Aquilué et al. 2020) and the integration
of wildfire risk into forestry practices (e.g. developing new management practices
aimed at achieving enough separation between understory and overstory in order to
prevent crown fires, Piqué et al. 2011). All together, these proposals entail a recov-
ery (or remaking) of the old rural mosaic, which can be suitable to reduce climate
change-induced increases in wildfire intensity and burnt area (Loepfe et al.
2010, 2012).

7.2.2 The Need for Transformative Approaches
in Wildfire Governance

Coexisting with wildfire in a rapidly changing Earth seems to require a number of
interlinked social, institutional, cultural and ecological changes: cohesive commu-
nities, inter-agency collaboration, citizen involvement, shift from fossil to biomass
energy and accepting that our landscape may need to burn if it is to become resil-
ient. Altogether, these changes hint at a profound transformation of the current
social-ecological relationships (Howitt 2014). Indeed, O’Neill and Handmer (2012)
pointed out the need for transformative adaptation, i.e. an adaptation which is con-
cerned with the root causes of wildfire vulnerability and that calls for deep shifts in
people’s relationships with their environment.

Transformative adaptation for example includes a substantive cultural change
towards accepting that wildfires are intrinsic part of some ecosystems, especially
under climate change. To enable such change, the entrenched habit of attributing
blame for wildfires to certain people (e.g. a mistake in the fire department’s opera-
tions) should cease, especially in parliamentary debates (Gonzalez-Hidalgo et al.
2013, 2014). The latter should instead endorse constructive approaches that pro-
mote learning while addressing the root causes of wildfire risk (Gonzéalez-Hidalgo
et al. 2014). Such causes include rural exodus and the abandonment of the country-
side, forest expansion, urbanization, fossil fuel-based food and energy systems and
a culture aspiring to control nature (Otero and Nielsen 2017). To address these
causes and build resilience to wildfire, authors stressed the need to create sites of
healthy contestation that acknowledge the political dimension of the choices that
need to be made (Buizer and Kurz 2016). In these sites, the political economy of
land use underlying wildfire risk can be opened to debate and antagonism
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channelled into transformative avenues (Gonzdlez-Hidalgo et al. 2014; Otero et al.
2018). Similarly, the creation of political communities able to deal with conflicting
values (e.g. wildfire security vs. scenic beauty in the WUI) while shaping less flam-
mable landscapes was suggested as a way forward in this direction (Moore et al.
2002; Morehouse and O’Brien 2008). In theory, these communities have the poten-
tial to redefine agency over landscape, i.e. the power to actively shape it, when co-
designing wildfire resilience schemes (Otero et al. 2018).

However, all these changes pertaining to transformative adaptation are not easy
to implement. The wildfire-prone regions of the Global North are warming, urban-
izing and afforesting at fast rates, and the efforts underway to coexist with wildfire
are not able to counteract these underlying trends (Otero and Nielsen 2017). Thus,
more research is needed on the transformative processes behind these efforts. In
particular, we need more and better knowledge about their obstacles and their
catalysers.

7.3 The Barcelona Metropolitan Region (Spain):
A Vulnerable Landscape

The three case studies that will be analysed are located in the Barcelona Metropolitan
Region (BMR) (Autonomous Community of Catalonia, Spain). The BMR hosts 5.2
million people, which represents two thirds of the Catalan population (IERMB
2021), in a territory that amounts to ca. 10% of the Autonomous Community. The
BMR is structured in a compact centre (the municipality of Barcelona), a dense first
metropolitan ring (composed of 32 municipalities), an extensive second metropoli-
tan ring (124 municipalities) and 7 urban sub-centres of between 50,000 and more
than 200,000 inhabitants (Catalan et al. 2008). Two mountain ranges parallel to the
coastline dominate the BMR: the coastal range (with Garraf, Collserola, Serralada
de Marina, Serralada Litoral and Montnegre-Corredor mountains) and the pre-
coastal range (with Montserrat, Sant Lloreng del Munt-1’Obac, Cingles de Berti and
Montseny mountains). Contrasting topography (elevation ranges from 0 to
1700 m a.s.l.) and climate (with gradients NE-SW from moist to dry and SE-NW
from less to more continental) brings about a high environmental variability, which
together with a long-term imprint of human activities shaped remarkably heteroge-
neous landscapes. Coastal and pre-coastal ranges are mostly covered by continuous
forest and shrub, whereas lowland areas are dominated by croplands, forest-crop
mosaics and urban areas (Marull et al. 2010). The BMR accounts for more than 40
habitats of European significance, including many species of fauna and flora that are
either endangered or threatened with extinction (Marull et al. 2007). Most of the
natural protected areas of the BMR are located in mountain areas (Otero and
Boada 2007).

Looking back to history allows to better understand the current context of the
case studies regarding wildfire risk. On the one hand, the unfolding of urbanization
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and industrialization, together with globalization trends, led to a diminishing profit-
ability of forestry (Boada and Zahonero 1998; Otero et al. 2008). Low productivity
and the mountainous relief made these forests not competitive enough, as it hap-
pened in most of the Catalan forests (Rojas 1999). As a result, they were gradually
left unmanaged leading to vegetation regrowth and fuel accumulation. On the other
hand, cropland abandonment occurred as farmers shifted to non-farm jobs and/or
moved to towns (e.g. Otero et al. 2013), triggering afforestation processes that
added up potentially burnable fuel. In parallel, urbanization often occurred in forest
areas or in areas undergoing afforestation (e.g. Otero et al. 2011), creating a WUI
which is highly vulnerable to wildfire. Between 1956 and 2000, 14% of the BMR
experienced urbanization, 10% afforestation and 7% farmland abandonment
(Basnou et al. 2013). Large wildfires become specially threatening under extreme
weather conditions, which are not only relatively common in the Mediterranean
climate of the BMR but also increasing with climate change (Brotons et al. 2013;
Duane and Brotons 2018; Duane et al. 2021). Under current vegetation and climatic
conditions, experts consider that the main mountain ranges of the BMR (Collserola,
Garraf, Montnegre-Corredor) have the potential to burn entirely in less than one day
(Pahisa 2021).

7.4 Participatory Wildfire Governance: Three Case Studies

The three case studies analysed in this chapter are attempts to build resilience to
wildfire by participatory adaptive governance, where the production of scientific
knowledge blurs with the co-design and implementation of management actions on
the ground by different actors. Table 7.1 provides a detailed description of each case
study, including the author’s changing role in them. The approach used in the case
studies was informed by three main concepts or forms of research and practice,
which partly overlap: transdisciplinarity, action research and adaptive governance.
Transdisciplinarity can be defined as a research procedure that integrates scientists
from different disciplines, non-academic actors and citizens in the co-production of
knowledge that is intended to address complex societal and environmental problems
(Darbellay et al. 2014; Lang et al. 2012). Even if a direct link between transdiscipli-
narity and real societal transformations still lacks empirical support (Schifer et al.
2020), scholars working in this domain implicitly consider that transdisciplinarity
has a transformative potential (Otero et al. 2020a). Action research refers to a par-
ticipatory process concerned with developing practical knowing in the pursuit of
worthwhile human purposes (Reason and Bradbury 2008: 4). In this process, insider
or outsider scientists work together with local communities to address a particularly
problematic situation by trying to initiate desirable social-ecological transforma-
tions (Otero 2011b). At the same time, the knowledge produced through action
research can be transferred beyond its immediate context so that others can see its
application to their contexts (Herr and Anderson 2005), for instance, via peer-
reviewed scientific literature. In such transference, this knowledge may be
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d)

Fig.7.2 Case study #1: Land management scheme to build resilience to wildfires by Matadepera’s
Group of Forest Defence (Agrupacié de Defensa Forestal, ADF). (a) Different actions were
planned to reduce fuel load in Strategic Management Areas (SMA). Example of the SMA along
the main water stream. Orange: active cropland to be maintained. Yellow: abandoned cropland to
be recovered. Pink: forest in flat terrain, to be thinned. Green: forest in steep terrain, to be thinned.
Blue: low fuel strips around residential areas. (b) Forest thinning, consisting in felling a selection
of trees and eventually cutting the understorey. (¢) Cropland maintained by a family of farmers
living in one of the farmhouses of Sant Llorenc¢ del Munt, integrated within ADF’s management
scheme. (d) First flock (sheep and goats) that came to Matadepera hired by ADF, with Sant Lloreng
del Munt in the back. (Source: ADF Matadepera (a, b, d); 1. Otero (c))

strengthened and then fed back to the context from which it emerged (Otero 2010).
Finally, adaptive governance is a form of ecosystem management that connects
individuals, organizations, agencies and institutions at multiple scales and organiza-
tional levels in order to build social-ecological resilience (Cash et al. 2006; Olsson
et al. 2007). For these multi-level structures, a crucial challenge is to learn how to
be prepared for disturbance and change. Actually, it is considered that social-
ecological systems may use disturbances as opportunities to transform themselves
into more desirable and resilient states (Folke et al. 2005).

Case study #1 is located in the municipality of Matadepera (9496 inhabitants),
on the hillside of the mountain range of Sant Lloreng del Munt-1’Obac, which is
protected by a natural park. Matadepera is a wealthy residential suburb located in
the second ring of the BMR, neighbouring the cities of Terrassa and Sabadell, two
metropolitan sub-centres of more than 200,000 inhabitants each. It has an extensive
low-density WUI spanning between the historic centre and the natural park. Out of
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the three case studies analysed, it is by far the one that has been ongoing for the
longest period. After a large wildfire burned 4600 ha in some neighbouring munici-
palities in 2003, the volunteer-led Group of Forest Defence (Agrupacio de Defensa
Forestal, ADF) of Matadepera started drafting a land management scheme aimed at
building resilience to large wildfires (ADF Matadepera 2005). Back then, the author
was living in the municipality and became one of the leaders of this initiative, nota-
bly as president of ADF. Essentially, the scheme consists in fuel reduction treat-
ments in Strategic Management Areas (SMA) through forest thinning, cropland
maintenance or extensive grazing (Fig. 7.2). SMA are areas where wildfires have
the potential to decrease in intensity if a fuel reduction treatment has been imple-
mented in advance and therefore help limit wildfire size and impacts. In Matadepera
several SMA were planned along the main water stream. These SMA would allow
fire brigades to contain a convective wildfire driven by west winds before reaching
Sant Lloren¢ del Munt main summit (La Mola). These SMA were previously identi-
fied by the wildfire specialist group of the Catalan Fire Department (Grup de
Recolzament d’Actuacions Forestals, GRAF) in collaboration with a forest engineer
belonging to ADF, who drafted the scheme. The scheme was approved by the Town
Council in 2005, and the first big interventions were implemented in 2007. The
process is still active as of 2021.

Implementing these fuel reduction treatments required reaching written and
informal agreements between varied institutions and actors. For example, thinning
occurring within the borders of the natural park required the authorization of its
management office. As most of the thinning occurred in private forests, the authori-
zation of the forest owners was also necessary. A written agreement signed between
ADF and the municipality’s largest forest owner enabled the use of her farmyard to
shelter flocks of sheep and/or goats that were meant to graze in the thinned forests
to prevent shrub encroachment (Fig. 7.2d). Yearly written agreements and contracts
between ADF, the Town Council and the shepherds regulated the financial and
logistic support offered to the latter for grazing in these forests. Agricultural works
like ploughing and sowing (notably to produce fodder for the flock) were entrusted
to farmers. All these agreements required a sustained effort by ADF of networking,
trust building and mediation between actors whose varied interests had to be made
compatible for a common goal (see details of forestry interventions in Farriol et al.
2007; details of other interventions and social agreements in Otero 2011a; see also
Otero 2010: 153-156).

The development of this land management scheme was accompanied by the
maintenance of strategic forest tracks and water infrastructures (to facilitate the
work of fire engines) as well as by patrolling shifts by ADF’s team of volunteers in
pick-ups equipped with water. These activities were part of official municipal and
regional wildfire prevention schemes and were coordinated with the Catalan Fire
Department which is the ultimate responsible for wildfire suppression. ADF’s land
management scheme was also accompanied by outreach activities to raise public
awareness on wildfire risk and prevention measures, notably in collaboration with
the association Local Environmental Council. All these efforts were likewise inte-
grated with a research project aimed at activating the social memory of the
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Fig. 7.3 Case study #2: Participatory wildfire planning network in the region Montseny-
Montnegre-Corredor. (a) The pilot area was divided in wildfire containment polygons (red line)
and sub-polygons (blue line). A convective wildfire was simulated starting in polygon 1 (red star)
and driven by west winds. Red arrow: front spread (high intensity); yellow arrow: flank spread
(medium intensity); green arrow: back spread (low intensity). (b) Public exhibition in Montseny
municipality (4 May 2016) co-organized by the local government. After reading posters about the
participatory process and the values of each polygon, participants were asked to fill a form where
they could rank the polygons and add additional values. The posters were previously co-designed
with regional actors. (¢) Aggregate polygon ranking, considering the two exhibitions conducted.
Overall, 68 persons voted. (d) Potential area burnt according to different intervention scenarios.
Grey, blue and green areas correspond to a wildfire starting in sub-polygon 1.1 (discussed with the
actors). (e) Strategic Management Areas (SMA) necessary to protect the most valued polygons.
The SMA in polygon 5 would allow to contain the wildfire in the valley bottom. If this would work,
the burnt area would resemble the grey shape in (d). If this SMA is not developed, the burnt area
would resemble the blue or green shapes in (d). The SMA between polygons 1 and 5 would help
by reducing wildfire spotting distance (see details in Otero et al. 2018). (Source: Otero et al. 2018
(a, ¢, d, e); I. Otero (b))

municipality’s rural past, conducted with the Municipal Archives (Aguilar 2012;
Ruiz et al. 2008). Such a research project was part of the PhD thesis of the author
(Otero et al. 2011) at the Institute of Environmental Science and Technology of the
Autonomous University of Barcelona (ICTA-UAB).

Case study #2 is located in the north-east of the BMR, in a region spanning from
the southern slopes of the pre-coastal Montseny mountain range to the coastal range
of Montnegre-Corredor, including municipalities of the counties of Valles Oriental
and Maresme (Table 7.1). This region is a hotspot of industrial activities, strategic
transport infrastructures and urban and suburban areas, including touristic towns by
the seaside. The author moved to this region by the end of 2012. In 2014 he started
a postdoc on the political ecology of wildfires in Humboldt University of Berlin,
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which allowed him to set up and monitor a participatory network to build resilience
to wildfires in the mentioned region. For this, he built on the experience he had
acquired in Matadepera but also integrated the expertise of two key persons: the
head of GRAF and a social activist from Barcelona. The former aimed at democra-
tizing the practices of the Fire Department by incorporating social values of land-
scape into wildfire management. The latter aimed at empowering citizens in
democratic urban and land-planning politics. It was the aftermath of Spain’s acute
economic and democratic crisis, when citizens mobilized in new practices of real
democracy and in defence of public services (Asara and Muraca 2015).

The method shared the philosophy of case study #1 developed in Matadepera:
wildfire intensity and impacts can be reduced if appropriate fuel reduction treat-
ments are implemented in SMA. Yet, a number of novelties increased its participa-
tory potential and its complexity. First, GRAF delimited not only SMA but also
wildfire containment polygons (Fig. 7.3a). Within a polygon, wildfire is expected to
burn with a similar behaviour, and all together polygons help assess the wildfire
potential size according to different meteorological and intervention scenarios
(Fig. 7.3d; Castellnou et al. 2019). SMA and polygons were drawn with the specific
scenario of a convective wildfire driven by west winds in mind. Second, a method
was co-designed with regional actors (including wildfire and forest management
agencies, associations of forest owners and natural parks) to rank these polygons by
citizens according to a diversity of landscape values (Fig. 7.3b). Third, the selection
of which SMA would be implemented was done according to the ranking stemming
from the participatory process (Fig. 7.3c). SMA protecting the most valued poly-
gons were thus prioritized (Fig. 7.3e). And finally, the method included deliberation
sessions whereby the Fire Department could negotiate its wildfire management
strategy with those actors and citizens having a stake in it. For example, in the last
public session of the project, the two prioritized SMA were agreed upon as part of
a strategy to limit wildfire spread in the most valued polygon (Fig. 7.3d, e). Due to
time and resource constraints, this participatory process was only implemented in a
pilot area within the region, consisting of four municipalities in Montseny mountain
range (see details of the process in Otero et al. 2018).

The resulting participatory network was mostly active between 2014 and 2016.
During this period, the author was partly living in the region (to conduct participa-
tory activities and fieldwork) and partly in Berlin. In 2017 and 2018, the activities
of the network were limited to dissemination purposes and to the preparation of a
project for an extended phase. In 2018 the author moved to Switzerland and started
working in the University of Lausanne.

The extended phase of case study #2 is case study #3, which was funded by the
call for climate change adaptation projects of the Fundacion Biodiversidad (Spanish
Ministry for Ecological Transition) and hosted by ICTA-UAB. It focused on the
Montseny Biosphere Reserve, in the north-eastern fringe of the BMR. Out of the
Reserve’s 18 municipalities, 11 are located in the BMR (county of Valles Oriental),
and 7 are located outside (counties of Selva and Osona). It has a population of
51,573 people and is partly protected by the Montseny Natural Park (Table 7.1).
This project aimed at improving the pilot method developed in case study #2. For
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Fig. 7.4 Case study #3: participatory wildfire planning network in Montseny Biosphere Reserve
(MBR). (a) Multi-criteria prioritization of wildfire containment polygons considering all value
categories (biodiversity, socioeconomic activities, heritage, leisure, other values and vulnerability
to climate change). Darker green indicates higher priority. The bright green line indicates the
perimeter of the valued region (corresponding to the core and buffer areas of MBR). (b) Strategic
Management Areas (orange) to reduce the impacts of a west wind-driven convective wildfire in the
most valued polygons. Red lines: polygons. Dark grey: valued region (core and buffer areas of
MBR). Light grey: non-valued region (transition area of MBR). (¢) Meeting with local actors in
Arbicies (6 February 2019). Two meetings like this one were held with Groups of Forest Defence
(Agrupacions de Defensa Forestal, ADF), firefighters and landowners as well as economic actors
related to agriculture and tourism, in order to identify high-value areas for the category Other
values. (Source: (Otero et al. 2020b (a, b)); Espurna project (c))

this, the author hired a post-doctoral researcher at ICTA-UAB and supervised the
project from Switzerland. Project partners included the Pau Costa Foundation, a
spin-off of GRAF aimed at disseminating expert knowledge on fire ecology and
management, and El Risell, a cooperative dealing with participatory processes in
urban and land management.
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As in case study #2, case study #3 included a wide diversity of actors such as
public agencies in charge of wildfire prevention and suppression, natural parks,
town councils, an association of forest landowners, ADF, museums etc. (Fig. 7.4c).
Regarding the input of wildfire experts, it used the same approach as in case study
#2 (delimitation of wildfire containment polygons and SMA specific to convective
wildfires driven by west winds), but it also included a detailed analysis of the wild-
fire types that affected the region in the past, as well as a qualitative assessment of
the expected trends with climate change. Regarding the participatory landscape
valuation, the main difference with case study #2 was the creation of raster maps
that assigned a score to each pixel per different value categories. A multi-criteria
evaluation method was then used to rank polygons according to the quantity and
diversity of values contained (Fig. 7.4a). As in case study #2, the wildfire experts of
the team planned a wildfire prevention and suppression strategy intended to protect
the priority polygons, this time at the scale of the whole Montseny Biosphere
Reserve (Fig. 7.4b; see details of the process in Otero et al. 2020b; Gamboa et al.
under review). This network implemented most of its activities between September
2018 and June 2019, coinciding with the funding period. Afterwards, activities
focused on disseminating the project results as well as on trying to integrate them
into the wildfire prevention planning of the Montseny Natural Park. The latter hired
the post-doctoral researcher co-leading the network to work on a diagnosis of its
livestock sector, which is considered key for both wildfire prevention and biodiver-
sity conservation. However, the SMA planned in both case studies #2 and #3 have
not yet been implemented.

7.5 How to Enhance the Transformative Capacity
of Participatory Wildfire Governance?

This section explores how can we enhance the transformative capacity of participa-
tory wildfire governance. It does so by analysing each case study with regard to (a)
its achievements, (b) the challenges faced and how they were dealt with and (c)
possible new transformative avenues emerging from the experiences.

In Matadepera (case study #1), a bottom-up land management scheme to build
resilience to wildfires has been ongoing for 18 years. The scheme has been designed
and implemented by a local association led by volunteers which de facto assumes
the competence of wildfire prevention that by law belongs to the Town Council.
This suggests that a locally rooted and empowered civil society can have a key role
in the development of official long-term resilience policies, especially when a large
disturbance (2003 wildfire) triggers social organization and learning to adapt (Otero
2010; Folke et al. 2005). This supports the findings from other studies on the impor-
tance of people-place connections and community cohesion for resilience (Prior and
Eriksen 2013; Berkes and Ross 2013; McCaffrey 2015). Of course, a community is
hardly fully cohesive. Matadepera is a wealthy residential area of the BMR, with
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luxury houses spreading in the hillside of Sant Lloreng del Munt-1’Obac mountain
range. Yet there are large differences within the local population, notably between
the old town centre and the residential developments of the WUI. By building resil-
ience to wildfires on a voluntary basis, the local Group of Forest Defence (ADF)
helps maintain the economic value of the elite WUI which lies at the heart of the
municipality’s vulnerability. Thus, the author asked himself in several occasions:
Who are we [ADF] working for? But he concluded that working for the protection
of the local landscape and people is a worthwhile endeavour per se, regardless of
questions of environmental justice.

In addition, continuous outreach on the management scheme and the activation
of the rural memory of the town through research and dissemination (Aguilar 2012)
allowed to spread the understanding among the local population that a high wildfire
risk stems from the urbanization of the countryside (and related afforestation) and
that it requires a holistic land management rather than only suppression means.
Among those in ADF leading the scheme, such reframing was accompanied by a
philosophy consisting in not to exclude wildfire from the local ecosystem, but rather
to build a social-ecological system able to absorb fire events and retain essential
structures, processes, and feedbacks (Otero 2011a: 3). Thus, case study #1 illus-
trates how the resilience approach to wildfires and fire restoration can be imple-
mented in a territory. In particular, it allows understanding that such implementation
is not automatic but requires a negotiation with a diversity of actors who can facili-
tate or oppose the new approach. In the first years of the scheme’s implementation
in Matadepera, the natural park reluctantly authorized the forestry works because it
feared being criticized for excessive forest clearance by the park’s visitors and the
inhabitants of the WUI. The absence of strong criticism and the healthy develop-
ment of the thinned forests in the following years made the natural park more sup-
portive of these interventions. However, some citizens still consider that those
works had unacceptable impacts on pine woodlands. In 2013, ADF and the wildfire
specialist group of the Catalan Fire Department (GRAF) planned a prescribed burn-
ing within the borders of the natural park, but the latter did not give a favourable
report arguing that the park’s management scheme did not allow for this particular
use of fire and that the smoke would trouble the inhabitants of the WUI. Thus, the
burning had to be aborted. As of 2021, ADF and GRAF are planning another burn-
ing outside the borders of the natural park in order to showcase the benefits of this
wildfire prevention practice without depending on the natural park’s favourable
report. These interactions with actors reveal the need to better consider trade-offs
between different ecosystem services and values when planning wildfire resilience
measures, as well as to integrate antagonist actors earlier on (Otero et al. 2018;
Depietri and Orenstein 2020). The methods of case studies #2 and #3 were precisely
developed to integrate a broader set of ecosystem services and values, from biodi-
versity conservation to social recreation, as will be discussed later.

Another significant challenge found in Matadepera was related to the manage-
ment of the flock. Public money was invested to support the shepherd so that he
could graze in the thinned forests and help control shrub growth. Yet the shepherd
prioritized other grazing areas that suited better the flock’s nutritional needs. In
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addition, animals escaped relatively often, creating conflicts with the forest owners
and the inhabitants of the WUI. ADF thus faced pressure from public authorities and
citizens and had to invest considerable efforts to appease tensions while justifying
the choice of extensive grazing for wildfire resilience. After several consecutive
agreements with different shepherds that did not work, around 2013 an agreement
was signed with a shepherd which finally allowed to balance the flock’s needs with
those related to wildfire management. Currently, this shepherd still grazes his flock
in Matadepera and sells the meat in the region. This experience illustrates that the
recovery of the traditional rural mosaic in order to better coexist with wildfire
(Loepfe et al. 2010, 2012; Aquilué et al. 2020) is not an automatic endeavour.
Rather, in highly suburbanized contexts like Matadepera, such a recovery is likely
to require a long trial-and-error process to weave new institutional, social and
social-ecological relationships.

Knowing whether the management scheme implemented by ADF actually con-
tributed to resilience was another major challenge. ADF only managed to imple-
ment a 2-year monitoring scheme on the grazing effects in the understorey, indicating
an incipient change of species composition and a certain (low) control on plant
growth (Bartolomé 2009). However, the absence of a long-term monitoring pro-
gramme on the overall effects of the scheme on wildfire potential intensity and
severity made it impossible to made positivist claims on its effectiveness. It is how-
ever likely that the current vulnerability is lower than a hypothetical no-intervention
scenario, especially considering recent climate warming. This points at the need to
further develop methods and languages to assess the (transformative) effects of par-
ticipatory wildfire governance, a need that has been also identified for transdisci-
plinary research programmes (Schifer et al. 2020; Otero et al. 2020a).

The planning network implemented in case study #2 was a significant step for-
ward regarding case study #1 for at least two reasons. First, a broad set of values
from actors and citizens (biodiversity, cultural heritage, socioeconomic activities
etc.) was integrated in the design of measures to build resilience, potentially appeas-
ing trade-offs between ecosystem services and values perceived by different actors
(Depietri and Orenstein 2020). And second, the interaction between citizens, actors
and the Fire Department was planned in such a way that the latter could use the
results in their suppression activities. This means, for example, that if there is a
wildfire in the area, GRAF could focus its efforts in protecting the most valued con-
tainment polygons (Otero et al. 2018). Wildfire containment polygons are territorial
units used by the Fire Department to assess wildfire potential size and impacts,
within which wildfire is expected to burn with a similar behaviour (Castellnou et al.
2019; Fig 7.3a). The integration of the social values and interests at stake into opera-
tional wildfire strategies is an emerging need among Fire Departments as they find
it increasingly difficult to make decisions about intervention priorities, especially
under extreme conditions (Castellnou 2017). In this sense, the prioritization of wild-
fire containment polygons based on an aggregate score (as done in case study #2) is
a simple way to translate complex values into wildfire management that can com-
plement existing planning approaches (Everett 2002; Tabara et al. 2003; Morehouse
et al. 2010).
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These achievements were enabled by the co-design principle, based on reaching
agreements with actors on what was to be done and how during the entire process.
This implied that actors were allowed to shape the process according to their own
interests, legitimizing it along the way (Otero et al. 2018). Remarkably, a general
consensus on priority polygons was found among heterogeneous sets of actors and
citizens, suggesting that the conflicting nature of wildfire policies reported by some
studies (Carroll et al. 2005, 2006; Gonzalez-Hidalgo et al. 2014) might be appeased
by means of integrative planning networks. In addition, citizens reported to have
acquired some knowledge on wildfire and wildfire management after participating
in the exhibitions. This suggests that the method developed in case study #2 could
be a way to recover local fire knowledge in metropolitan contexts, a crucial compo-
nent of resilience that nevertheless vanished with urbanization (Huffman 2013).
Legitimacy and learning seem to be two crucial processes that helped opening up
GRAF’s expert knowledge (and its potential effects on landscape) to social delibera-
tion, and they should be properly considered in new transformative wildfire gover-
nance efforts.

However, challenges were also huge. It was not possible to integrate all actors
and values involved in or potentially affected by wildfire. This was due to not only
the project’s limited resources but also the extreme magnitude of the expected wild-
fires, which could for instance block the highway that crosses the region, causing
significant socioeconomic impacts elsewhere. Moreover, in the network’s final ses-
sion with actors, GRAF did not commit to fully protect the most valued polygon,
arguing that the wildfire intensity would be beyond their workable threshold in half
of it (Fig. 7.3a, red arrows). In other words, it is not only the local community and
the regional actors that have a voice in shaping the landscape of the future but also
wildfire itself. In that session though, this insight did not raise opposition by partici-
pants, suggesting that some actors in metropolitan settings may be ready to accept
letting some wildfires burn. Actually, the method developed in case study #2 could
be used to operationalize fire restoration calls (Donovan and Brown 2007; Regos
etal. 2014; North et al. 2015; Thompson et al. 2015; Domenech et al. 2018; Oliveres
2021) by agreeing upon which wildfires will be left to burn, under what circum-
stances and according to whose values between the Fire Department and the affected
communities. Other actors that could not be successfully integrated in case study #2
include a network of alternative land management projects in the region. Such net-
work was started by the author and his commune’s housemates in order to enhance
the transformative potential of case study #2. These projects were considered to
have the potential to shape a less flammable landscape and to reframe the wildfire
issue as a political problem requiring a transformation of the current land-use model,
characterized by persisting land abandonment and urbanization. Projects included
for instance producers of artisan goat cheese, organic meat (sheep/goat) and fire-
wood. This network was expected to converge with the landscape co-valuation, but
it was aborted due to resource constraints. This suggests that the integration of
actors should be better designed in advance and the necessary resources allocated
accordingly.
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The method developed in case study #3 was a refined version of case #2. Whereas
polygons in #2 were ranked based on value scores that were not spatially explicit, in
#3 the valuation was done with a GIS (raster) where each pixel had a value score.
These value maps can be overlapped with different wildfire containment polygon
maps, i.e. designed for different wildfire types and climate change scenarios (Otero
et al. 2020b). In turn, the participatory multi-criteria evaluation of polygons can be
updated in successive phases of public deliberation, either by adding value catego-
ries or by adjusting their weights (Gamboa et al. under review). This can help adapt
wildfire management to both changing risk and social priorities, complementing
other planning approaches that integrate the biophysical and social dimensions of
risk (Ager et al. 2015; Fischer et al. 2016).

Case study #3 achieved a considerable social participation in terms of diversity
of public and private actors (Otero et al. 2020b). But municipal elections occurred
in May 2019. This complicated the involvement of the mayors in the organization
of exhibitions for the participation of local communities, something that instead
worked very well in case study #2 (Fig. 7.3b, c; Otero et al. 2018). In both cases
though, the selected SMA could not be integrated in the wildfire planning schemes
of the municipalities and the natural park, and they have not (yet) been implemented.
The reason for this is probably that the network started by the author did not take
sufficient root in the region, where unlike case study #1, he was an outsider scientist
living elsewhere. This highlights how precious endogenous social initiatives (like
case study #1) are for community resilience to wildfires. These initiatives connect
expert and motivated volunteers with decision-makers (e.g. the Town Council)
which can integrate the measures developed by the former into official land man-
agement schemes endowed with sufficient financial resources. The experience in #2
and #3 shows that new transformative wildfire planning projects should plan an
executive phase to fund the implementation of those SMA selected in the valuation
phase. This could be done in collaboration with local governments and the natural
park, something that would require a better transdisciplinary co-design of the proj-
ect (Lang et al. 2012; Moser 2016). Moreover, the discussions with actors in case
study #3 highlighted that one of the main obstacles for the implementation of SMA
was the low profitability of the primary sector (agriculture, ranching and forestry).
This needs to be addressed when co-designing new transformative projects, for
example, by including payments for ecosystem services or subsidies for farmers,
shepherds and forest owners that provide fire-regulating services via the implemen-
tation of SMA (Varela et al. 2018; Depietri and Orenstein 2019).

Finally, case study #3 revealed one crucial challenge for transformative wildfire
governance. Towards the end of the project, the team realized that information on
social values and priority polygons was not enough for the Fire Department to
decide how to manage a wildfire. In extreme wildfires that are beyond suppression
capacity, protecting one polygon amounts to losing others. Even if the GIS would
allow to calculate the values gained and lost under different management decisions,
future projects should also ask participants what would they be willing to lose in
order to protect their most valued areas (Otero et al. 2020b). This seems especially
relevant if the proposal to use wildfires as a fuel management strategy (Regos et al.



7 Social-Ecological Transformation to Coexist with Wildfire: Reflecting on 18 Years... 169

2014; Domenech et al. 2018; Oliveres 2021) is to achieve social acceptance, and it
will need to be tested in a new phase of action research.

7.6 Conclusions

A new type of extreme wildfires, with unprecedented intensity and speed, is being
observed globally. Chile 2017, Portugal 2017, Sweden 2018 and Australia 2020 are
just some examples of the magnitude of these events which produce casualties and
have high socioeconomic and ecological impacts. These new events come to exac-
erbate the vulnerability of many wildfire-prone regions, especially those with exten-
sive cities and metropolitan areas in the WUI. Fire departments, civil protection
agencies and researchers are therefore increasingly concerned. Some of them have
long stressed the limits of wildfire suppression, arguing that this policy enables fuel
build-up and increases wildfire intensity. They have instead pointed at the need to
adapt to this perturbation by creating resilient social-ecological systems that are
able to coexist with wildfire. Seen from a holistic point of view, the changes sug-
gested by the literature to coexist with wildfire hint at a profound transformation of
the current social-ecological configurations.

This chapter reflects on 18 years of participatory wildfire governance in the BMR
(Spain) with a transformative lens. The analysis of three projects where the author
was involved during these years shed light on how the changes suggested by the
literature play out in a concrete geographical setting, as well as some of the chal-
lenges ahead. In particular, the chapter shows the crucial role that a locally rooted
civil society can have when it is able to network with key agencies and actors over
the long term. Indeed, a long-term commitment well beyond electoral cycles is nec-
essary to weave new social, institutional and social-ecological relationships condu-
cive to resilient systems. The analysis also shows the importance of developing
integrative planning networks where different ecosystem services and values are
considered in successive phases of public deliberation. This can enable a dialogue
between the fire departments, agencies, local governments and communities that
facilitates wildfire restoration, even if some challenges remain regarding the inte-
gration of social priorities into operational decisions. Finally, deepening the trans-
disciplinary content of participatory wildfire governance can increase its
transformative potential.

Acknowledgements There is a large number of persons and institutions to whom I am grateful
for their strong and persistent support throughout these 18 years. The publications referred to in
Table 7.1 provide their names and affiliations. My special thanks go to Ricard Farriol, Toti Garcia,
Joan Trenchs, Marc Castellnou, Etel Arilla, Itziar Gonzélez, Jonas @. Nielsen and Gonzalo
Gamboa. I am also grateful to the editors of this book for their feedback on an earlier version of the
chapter.



170 1. Otero

References

Abrams JB, Knapp M, Paveglio TB et al (2015) Re-envisioning community-wildfire relations in the
U.S. West as adaptive governance. Ecol Soc 20(34). https://doi.org/10.5751/ES-07848-200334

ADF Matadepera (Agrupacié de Defensa Forestal de Matadepera) (2005) Projecte d’actuacions
per a la prevencio de grans incendis forestals al municipi de Matadepera. Unpublished project

Ager AA, Kline JD, Fischer AP (2015) Coupling the biophysical and social dimensions of wildfire
risk to improve wildfire mitigation planning. Risk Anal 35:1393—-1406. https://doi.org/10.1111/
risa.12373

Aguilar R (2012) Memories d’una feixa. La urbanitzacié d’un poble pages de la regi6 de Barcelona
(Matadepera, 1931-1983). Ecos Sccl, Barcelona

Albertson K, Aylen J, Cavan G et al (2010) Climate change and the future occurrence of moorland
wildfires in the Peak District of the UK. Clim Res 45:105—118. https://doi.org/10.3354/cr00926

Almstedt A, Reed MG (2013) Introducing a framework for good and adaptive governance: an
application to fire management planning in Canada’s boreal forest. For Chron 89:664-674.
https://doi.org/10.5558/tfc2013-119

Aquilué N, Fortin M-J, Messier C et al (2020) The potential of agricultural conversion to shape for-
est fire regimes in Mediterranean landscapes. Ecosystems 23:34-51. https://doi.org/10.1007/
$10021-019-00385-7

Asara V, Muraca B (2015) Indignados (Occupy!). In: D’Alisa G, Demaria F, Kallis G (eds)
Degrowth. A vocabulary for a new era. Routledge, pp 169171

Badia A, Pallares-Barbera M, Valldeperas N et al (2019) Wildfires in the wildland-urban interface
in Catalonia: vulnerability analysis based on land use and land cover change. Sci Total Environ
673:184—196. https://doi.org/10.1016/j.scitotenv.2019.04.012

Bartolomé J (2009) Efectes de la pastura amb bestiar ovi sobre les especies llenyoses de sotabosc
en les franges de proteccié de grans incendis forestals de Matadepera. Estructura de la veg-
etacié. Unpublished report

Basnou C, Alvarez E, Bagaria G et al (2013) Spatial patterns of land use changes across a
Mediterranean metropolitan landscape: implications for biodiversity management. Environ
Manag 52:971-980. https://doi.org/10.1007/s00267-013-0150-5

Berkes F, Ross H (2013) Community resilience: toward an integrated approach. Soc Nat Resour
26:5-20. https://doi.org/10.1080/08941920.2012.736605

Boada M, Zahonero A (1998) Medi ambient, una crisi civilitzadora. La Magrana, Barcelona

Bowman DMIS, Williamson GJ, Abatzoglou JT et al (2017) Human exposure and sensitivity to
globally extreme wildfire events. Nat Ecol Evol 1:1-6. https://doi.org/10.1038/s41559-016-0058

Brotons L, Aquilué N, de Céceres M et al (2013) How fire history, fire suppression practices
and climate change affect wildfire regimes in Mediterranean landscapes. PLoS One 8:¢62392.
https://doi.org/10.1371/journal.pone.0062392

Brotons L, Duane A (2019) Correspondence: uncertainty in climate-vegetation feedbacks on fire
regimes challenges reliable long-term projections of burnt area from correlative models. Fire
2:8. https://doi.org/10.3390/fire2010008

Buizer M, Kurz T (2016) Too hot to handle: Depoliticisation and the discourse of ecological
modernisation in fire management debates. Geoforum 68:48-56. https://doi.org/10.1016/j.
geoforum.2015.11.011

Butler WH, Goldstein BE (2010) The US Fire Learning Network: springing a rigidity trap through
multiscalar collaborative networks. Ecol Soc 15:21

Calkin DE, Thompson MP, Finney MA (2015) Negative consequences of positive feedbacks in US
wildfire management. For Ecosyst 2:9. https://doi.org/10.1186/s40663-015-0033-8

Campos JC, Bernhardt J, Aquilué N et al (2021) Using fire to enhance rewilding when agricultural
policies fail. Sci Total Environ 755:142897. https://doi.org/10.1016/j.scitotenv.2020.142897

Carroll MS, Cohn PJ, Seesholtz DN et al (2005) Fire as a galvanizing and fragmenting influence
on communities: the case of the Rodeo—Chediski fire. Soc Nat Resour 18:301-320. https://doi.
org/10.1080/08941920590915224


https://doi.org/10.5751/ES-07848-200334
https://doi.org/10.1111/risa.12373
https://doi.org/10.1111/risa.12373
https://doi.org/10.3354/cr00926
https://doi.org/10.5558/tfc2013-119
https://doi.org/10.1007/s10021-019-00385-7
https://doi.org/10.1007/s10021-019-00385-7
https://doi.org/10.1016/j.scitotenv.2019.04.012
https://doi.org/10.1007/s00267-013-0150-5
https://doi.org/10.1080/08941920.2012.736605
https://doi.org/10.1038/s41559-016-0058
https://doi.org/10.1371/journal.pone.0062392
https://doi.org/10.3390/fire2010008
https://doi.org/10.1016/j.geoforum.2015.11.011
https://doi.org/10.1016/j.geoforum.2015.11.011
https://doi.org/10.1186/s40663-015-0033-8
https://doi.org/10.1016/j.scitotenv.2020.142897
https://doi.org/10.1080/08941920590915224
https://doi.org/10.1080/08941920590915224

7 Social-Ecological Transformation to Coexist with Wildfire: Reflecting on 18 Years... 171

Carroll MS, Higgins LL, Cohn PJ et al (2006) Community wildfire events as a source of social
conflict. Rural Sociol 71:261-280. https://doi.org/10.1526/003601106777789701

Cash D, Adger WN, Berkes F et al (2006) Scale and cross-scale dynamics: governance and infor-
mation in a multilevel world. Ecol Soc 11:8. https://doi.org/10.5751/ES-01759-110208

Castellnou M (2020) Extreme wildfire events under climate change: what to expect on Central/
Northern Europe. PyroLife International Symposium, 3 June 2020. Available at https://www.
youtube.com/watch?v=IbE_F32LHmk

Castellnou M (2017) Talk at the international congress on prescribed fires. Barcelona, 1-3 February
2017. Available at https://www.youtube.com/watch?v=vrnHo6LAj80 (see Q&A)

Castellnou M, Prat-Guitart N, Arilla E et al (2019) Empowering strategic decision-making for
wildfire management: avoiding the fear trap and creating a resilient landscape. Fire Ecol 15:31.
https://doi.org/10.1186/s42408-019-0048-6

Catalan B, Sauri D, Serra P (2008) Urban sprawl in the Mediterranean? Patterns of growth and
change in the Barcelona Metropolitan Region 1993-2000. Landsc Urban Plan 85:174—184.
https://doi.org/10.1016/j.landurbplan.2007.11.004

Chapin FS, Trainor SF, Huntington O et al (2008) Increasing wildfire in Alaska’s boreal forest:
pathways to potential solutions of a wicked problem. Bioscience 58:531-540. https://doi.
org/10.1641/B580609

Darbellay F, Moody Z, Sedooka A et al (2014) Interdisciplinary research boosted by serendipity.
Creat Res J 26:1-10. https://doi.org/10.1080/10400419.2014.873653

Depietri Y, Orenstein DE (2020) Managing fire risk at the wildland-urban interface requires rec-
onciliation of tradeoffs between regulating and cultural ecosystem services. Ecosyst Serv
44:101108. https://doi.org/10.1016/j.ecoser.2020.101108

Depietri Y, Orenstein DE (2019) Fire-regulating services and disservices with an applica-
tion to the Haifa-Carmel Region in Israel. Front Environ Sci 7:107. https://doi.org/10.3389/
fenvs.2019.00107

Doerr SH, Santin C (2016) Global trends in wildfire and its impacts: perceptions versus realities in
a changing world. Phil Trans R Soc B 371:20150345. https://doi.org/10.1098/rstb.2015.0345

Domenech R, Piqué M, Beltran M et al (2018) El paper del foc en la conservacié de 1’habitat
dels boscos de pinassa (Pinus nigra Arn.) Project report LIFE+ PINASSA. Centre de Ciéncia
i Tecnologia Forestal de Catalunya and Bombers de la Generalitat de Catalunya. Available at
http://lifepinassa.eu/wp-content/uploads/2018/06/Manual_fuego_CAT.pdf

Donovan GH, Brown TC (2007) Be careful what you wish for: the legacy of Smokey Bear. Front
Ecol Environ 5:73-79. https://doi.org/10.1890/1540-9295(2007)5[73:BCWYWF]2.0.CO;2

Duane A, Aquilué N, Canelles Q et al (2019) Adapting prescribed burns to future climate
change in Mediterranean landscapes. Sci Total Environ 677:68-83. https://doi.org/10.1016/].
scitotenv.2019.04.348

Duane A, Brotons L (2018) Synoptic weather conditions and changing fire regimes in a
Mediterranean environment. Agric For Meteorol 253-254:190-202. https://doi.org/10.1016/].
agrformet.2018.02.014

Duane A, Castellnou M, Brotons L (2021) Towards a comprehensive look at global drivers of novel
extreme wildfire events. Clim Chang 165:43. https://doi.org/10.1007/s10584-021-03066-4

Eriksen C (2014) Gendered risk engagement: challenging the embedded vulnerability, social
norms and power relations in conventional Australian bushfire education. Geogr Res 52:23-33.
https://doi.org/10.1111/1745-5871.12046

Everett Y (2002) Community participation in fire management planning: a case from California,
USA. In: Moore P, Ganz D, Tan LC et al (eds) Communities in flames: proceedings of an inter-
national conference on community involvement in fire management. FAO and FireFight South
East Asia, Bangkok, pp 125-133

Everett Y, Fuller M (2011) Fire Safe Councils in the interface. Soc Nat Resour 24:319-333. https://
doi.org/10.1080/08941920903313835

Farriol R, Plana E, Otero I (2007) Integracié de la gesti6 del territori i la planificacié forestal a la
gesti6 del risc d’incendis forestals. El cas del Projecte d’actuacions per a la prevencié de grans


https://doi.org/10.1526/003601106777789701
https://doi.org/10.5751/ES-01759-110208
https://www.youtube.com/watch?v=IbE_F32LHmk
https://www.youtube.com/watch?v=IbE_F32LHmk
https://www.youtube.com/watch?v=vrnHo6LAj8o
https://doi.org/10.1186/s42408-019-0048-6
https://doi.org/10.1016/j.landurbplan.2007.11.004
https://doi.org/10.1641/B580609
https://doi.org/10.1641/B580609
https://doi.org/10.1080/10400419.2014.873653
https://doi.org/10.1016/j.ecoser.2020.101108
https://doi.org/10.3389/fenvs.2019.00107
https://doi.org/10.3389/fenvs.2019.00107
https://doi.org/10.1098/rstb.2015.0345
http://lifepinassa.eu/wp-content/uploads/2018/06/Manual_fuego_CAT.pdf
https://doi.org/10.1890/1540-9295(2007)5[73:BCWYWF]2.0.CO;2
https://doi.org/10.1016/j.scitotenv.2019.04.348
https://doi.org/10.1016/j.scitotenv.2019.04.348
https://doi.org/10.1016/j.agrformet.2018.02.014
https://doi.org/10.1016/j.agrformet.2018.02.014
https://doi.org/10.1007/s10584-021-03066-4
https://doi.org/10.1111/1745-5871.12046
https://doi.org/10.1080/08941920903313835
https://doi.org/10.1080/08941920903313835

172 1. Otero

incendis forestals al municipi de Matadepera (Valles Occidental). In: VI Trobada d’Estudiosos
de Sant Llorenc del Munt i I’Obac. Diputaci6 de Barcelona, Barcelona, pp 17-23

Fischer A, Jasny L (2017) Capacity to adapt to environmental change: evidence from a network of
organizations concerned with increasing wildfire risk. Ecol Soc 22:23. https://doi.org/10.5751/
ES-08867-220123

Fischer AP, Spies TA, Steelman TA et al (2016) Wildfire risk as a socioecological pathology. Front
Ecol Environ 14:276-284. https://doi.org/10.1002/fee.1283

Flannigan M, Cantin AS, de Groot WJ et al (2013) Global wildland fire season severity in the 21st
century. For Ecol Manag 294:54—61. https://doi.org/10.1016/j.foreco.2012.10.022

Folke C, Hahn T, Olsson P et al (2005) Adaptive governance of social-ecological systems. Annu
Rev Environ Resour 30:441-473. https://doi.org/10.1146/annurev.energy.30.050504.144511

Gamboa G, Otero I, Bueno C et al (under review) Participatory multicriteria evaluation of land-
scape values to inform wildfiremanagement. Where is the added value? J Environ Manage

Gazzard R, McMorrow J, Aylen J (2016) Wildfire policy and management in England: an evolving
response from Fire and Rescue Services, forestry and cross-sector groups. Phil Trans R Soc B
371:20150341. https://doi.org/10.1098/rstb.2015.0341

Gonzalez-Hidalgo M, Otero I, Kallis G (2014) Seeing beyond the smoke: the political ecol-
ogy of fire in Horta de Sant Joan (Catalonia). Environ Plan A 46:1014-1031. https://doi.
org/10.1068/a45600

Gonzalez-Hidalgo M, Otero I, Kallis G (2013) Mas alld del humo: La ecologia politica de los
incendios forestales a partir del caso de Horta de Sant Joan (Tarragona, Catalufia). Doc Analisi
Geografica 59:21-50

Herr K, Anderson G (2005) The action research dissertation. A guide for students and faculty.
SAGE Publications

Howitt R (2014) Coexisting with fire? A commentary on the scale politics of adaptation. Geogr
Res 52:61-64. https://doi.org/10.1111/1745-5871.12036

Huffman MR (2013) The many elements of Traditional Fire Knowledge: synthesis, classification,
and aids to cross-cultural problem solving in fire-dependent systems around the world. Ecol
Soc 18:3. https://doi.org/10.5751/ES-05843-180403

IERMB (2021) La metropoli en 100 indicadors. L’AMB en xifres 2020. Available at https://iermb.
uab.cat/ca/amb-en-xifres/la-metropoli-en-100-indicadors-lamb-en-xifres-2020/. Accessed 11
Aug 2021

Jolly WM, Cochrane MA, Freeborn PH et al (2015) Climate-induced variations in global wildfire
danger from 1979 to 2013. Nat Commun 6:7537. https://doi.org/10.1038/ncomms8537

Kelly LT, Brotons L (2017) Using fire to promote biodiversity. Science 355:1264—-1265. https://
doi.org/10.1126/science.aam7672

Kelly LT, Giljohann KM, Duane A et al (2020) Fire and biodiversity in the Anthropocene. Science
370. https://doi.org/10.1126/science.abb0355

Krawchuk MA, Moritz MA, Parisien M-A et al (2009) Global pyrogeography: the current and future
distribution of wildfire. PLoS One 4:e5102. https://doi.org/10.1371/journal.pone.0005102

Lang DJ, Wiek A, Bergmann M et al (2012) Transdisciplinary research in sustainability sci-
ence: practice, principles, and challenges. Sustain Sci 7:25-43. https://doi.org/10.1007/
s11625-011-0149-x

Loepfe L, Martinez-Vilalta J, Oliveres J et al (2010) Feedbacks between fuel reduction and land-
scape homogenisation determine fire regimes in three Mediterranean areas. For Ecol Manag
259:2366-2374. https://doi.org/10.1016/j.foreco.2010.03.009

Loepfe L, Martinez-Vilalta J, Pifiol J (2012) Management alternatives to offset climate change
effects on Mediterranean fire regimes in NE Spain. Clim Chang 115:693-707. https://doi.
0rg/10.1007/310584-012-0488-3

Marull J, Pino J, Mallarach JM et al (2007) A land suitability index for strategic environmental
assessment in metropolitan areas. Landsc Urban Plan 81:200-212. https://doi.org/10.1016/j.
landurbplan.2006.11.005


https://doi.org/10.5751/ES-08867-220123
https://doi.org/10.5751/ES-08867-220123
https://doi.org/10.1002/fee.1283
https://doi.org/10.1016/j.foreco.2012.10.022
https://doi.org/10.1146/annurev.energy.30.050504.144511
https://doi.org/10.1098/rstb.2015.0341
https://doi.org/10.1068/a45600
https://doi.org/10.1068/a45600
https://doi.org/10.1111/1745-5871.12036
https://doi.org/10.5751/ES-05843-180403
https://iermb.uab.cat/ca/amb-en-xifres/la-metropoli-en-100-indicadors-lamb-en-xifres-2020/
https://iermb.uab.cat/ca/amb-en-xifres/la-metropoli-en-100-indicadors-lamb-en-xifres-2020/
https://doi.org/10.1038/ncomms8537
https://doi.org/10.1126/science.aam7672
https://doi.org/10.1126/science.aam7672
https://doi.org/10.1126/science.abb0355
https://doi.org/10.1371/journal.pone.0005102
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.1007/s11625-011-0149-x
https://doi.org/10.1016/j.foreco.2010.03.009
https://doi.org/10.1007/s10584-012-0488-3
https://doi.org/10.1007/s10584-012-0488-3
https://doi.org/10.1016/j.landurbplan.2006.11.005
https://doi.org/10.1016/j.landurbplan.2006.11.005

7 Social-Ecological Transformation to Coexist with Wildfire: Reflecting on 18 Years... 173

Marull J, Pino J, Tello E et al (2010) Social metabolism, landscape change and land-use planning
in the Barcelona Metropolitan Region. Land Use Policy 27:497-510. https://doi.org/10.1016/j.
landusepol.2009.07.004

McCaffrey S (2015) Community wildfire preparedness: a global state-of-the-knowledge summary
of social science research. Curr For Rep 1:81-90. https://doi.org/10.1007/s40725-015-0015-7

McKenzie D, Gedalof Z, Peterson DL et al (2004) Climatic change, wildfire, and conservation.
Conserv Biol 18:890-902. https://doi.org/10.1111/j.1523-1739.2004.00492.x

Moore P, Ganz D, Tan LC et al (eds) (2002) Communities in flames: proceedings of an interna-
tional conference on community involvement in fire management. FAO and FireFight South
East Asia, Bangkok

Morehouse BJ, O’Brien S (2008) Facilitating public involvement in strategic planning for wildland
fire management. Prof Geogr 60:495-507. https://doi.org/10.1080/00330120802211836

Morehouse BJ, O’Brien S, Christopherson G et al (2010) Integrating values and risk perceptions into
a decision support system. Int J Wildland Fire 19:123-136. https://doi.org/10.1071/WF08064

Moritz MA, Batllori E, Bradstock RA et al (2014) Learning to coexist with wildfire. Nature
515:58-66. https://doi.org/10.1038/nature 13946

Moritz MA, Parisien M-A, Batllori E et al (2012) Climate change and disruptions to global fire
activity. Ecosphere 3:1-22. https://doi.org/10.1890/ES11-00345.1

Moser SC (2016) Can science on transformation transform science? Lessons from co-design. Curr
Opin Environ Sustain 20:106—115. https://doi.org/10.1016/j.cosust.2016.10.007

Miiller MM, Vila-Vilardell L, Vacik H et al (2020) Forest fires in the Alps. State of knowledge,
future challenges and options for an integrated fire management (White paper for policy mak-
ers). EUSALP Action Group 8. Available at https://www.dora.lib4ri.ch/wsl/islandora/object/
wsl%3A22589/

North MP, Stephens SL, Collins BM et al (2015) Reform forest fire management. Science
349:1280-1281. https://doi.org/10.1126/science.aab2356

Oliveres J (2021) The management of fire regime complexity at the edge of criticality and global
change (PhD Thesis). Universitat Politecnica de Catalunya, Spain

Olsson P, Folke C, Galaz V et al (2007) Enhancing the fit through adaptive co-management: cre-
ating and maintaining bridging functions for matching scales in the Kristianstads Vattenrike
Biosphere Reserve. Sweden Ecol Soc 12:28. https://doi.org/10.5751/ES-01976-120128

O’Neill SJ, Handmer J (2012) Responding to bushfire risk: the need for transformative adaptation.
Environ Res Lett 7:014018. https://doi.org/10.1088/1748-9326/7/1/014018

Otero I (2011a) Matadepera, Barcelona Metropolitan Region, Spain: Peasant memory for wildfire
prevention Recovery of social-ecological memory for building resilience to wildfires (Policy
Report). United Cities and Local Governments Committee on Social Inclusion and Participative
Democracy. Available at https://serval.unil.ch/fr/notice/serval: BIB_B750744BDD86

Otero I (2011b) Set anys de recerca accié a Matadepera i al Parc Natural de Sant Lloreng del Munt
i I’Obac. In: VII Monografies de Sant Lloren¢ del Munt i I’Obac. Diputacié de Barcelona,
Barcelona, pp 22-27

Otero I (2010) The rural-urban socioecological transformation of Mediterranean mountain areas
under global change. Local studies in Olzinelles and Matadepera (Barcelona Metropolitan
Region) (PhD Thesis). Autonomous University of Barcelona, Spain

Otero I, Boada M (2007) Perspectiva socioecoldgica en el andlisis de dreas naturales protegidas en
la Region Metropolitana de Barcelona (Espana). Gest Ambiente 10:125-130

Otero I, Boada M, Badia A et al (2008) El canvi global a la conca de la Tordera. In: Els sistemes
socioecologics de la conca de la Tordera. Institucié Catalana d’Historia Natural, pp 95-129

Otero I, Boada M, Tabara JD (2013) Social-ecological heritage and the conservation of
Mediterranean landscapes under global change. A case study in Olzinelles (Catalonia). Land
Use Policy 30:25-37. https://doi.org/10.1016/j.1andusepol.2012.02.005

Otero I, Castellnou M, Gonzélez I et al (2018) Democratizing wildfire strategies. Do you realize
what it means? Insights from a participatory process in the Montseny region (Catalonia, Spain).
PLoS One 13:¢0204806. https://doi.org/10.1371/journal.pone.0204806


https://doi.org/10.1016/j.landusepol.2009.07.004
https://doi.org/10.1016/j.landusepol.2009.07.004
https://doi.org/10.1007/s40725-015-0015-7
https://doi.org/10.1111/j.1523-1739.2004.00492.x
https://doi.org/10.1080/00330120802211836
https://doi.org/10.1071/WF08064
https://doi.org/10.1038/nature13946
https://doi.org/10.1890/ES11-00345.1
https://doi.org/10.1016/j.cosust.2016.10.007
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:22589/
https://www.dora.lib4ri.ch/wsl/islandora/object/wsl:22589/
https://doi.org/10.1126/science.aab2356
https://doi.org/10.5751/ES-01976-120128
https://doi.org/10.1088/1748-9326/7/1/014018
https://serval.unil.ch/fr/notice/serval:BIB_B750744BDD86
https://doi.org/10.1016/j.landusepol.2012.02.005
https://doi.org/10.1371/journal.pone.0204806

174 1. Otero

Otero I, Darbellay F, Reynard E et al (2020a) Designing inter- and transdisciplinary research on
mountains: what place for the unexpected? Mt Res Dev 40:D10-D20. https://doi.org/10.1659/
MRD-JOURNAL-D-20-00036.1

Otero I, Gamboa G, Bueno C et al (2020b) Democratitzar la presa de decisions sobre els incen-
dis forestals i adaptar-se al canvi climatic. Un metode aplicat a la reserva de la biosfera del
Montseny. Quad Agrar 48:7-42. https://doi.org/10.2436/20.1503.01.109

Otero I, Kallis G, Aguilar R et al (2011) Water scarcity, social power and the production of an elite
suburb: the political ecology of water in Matadepera, Catalonia. Ecol Econ 70:1297-1308.
https://doi.org/10.1016/j.ecolecon.2009.09.011

Otero I, Nielsen J@ (2017) Coexisting with wildfire? Achievements and challenges for a radi-
cal social-ecological transformation in Catalonia (Spain). Geoforum 85:234-246. https://doi.
org/10.1016/j.geoforum.2017.07.020

Pahisa F (2021) Collserola podria cremar en sis hores, segons el cap del GRAF. Betevé, 15 June.
Available at https://beteve.cat/medi-ambient/collserola-podria-cremar-sis-hores-segons-cap-
forestals-graf/. Accessed 13 Aug 2021

Pais S, Aquilué N, Campos J et al (2020) Mountain farmland protection and fire-smart manage-
ment jointly reduce fire hazard and enhance biodiversity and carbon sequestration. Ecosyst
Serv 44:101143. https://doi.org/10.1016/j.ecoser.2020.101143

Pifiol J, Beven K, Viegas DX (2005) Modelling the effect of fire-exclusion and prescribed fire on
wildfire size in Mediterranean ecosystems. Ecol Model 183:397-409. https://doi.org/10.1016/j.
ecolmodel.2004.09.001

Pinol J, Castellnou M, Beven KJ (2007) Conditioning uncertainty in ecological models: assessing
the impact of fire management strategies. Ecol Model 207:34—44. https://doi.org/10.1016/j.
ecolmodel.2007.03.020

Piqué M, Castellnou M, Valor T et al (2011) Integracié del risc de grans incendis forestals (GIF)
en la gesti6 forestal: Incendis tipus i vulnerabilitat de les estructures forestals al foc de cap-
¢ades, Orientacions de gestié forestal sostenible per a Catalunya (ORGEST). Centre de la
Propietat Forestal. Departament d’ Agricultura, Ramaderia, Pesca, Alimentacié i Medi Natural.
Generalitat de Catalunya

Piqué M, Domenech R (2018) Effectiveness of mechanical thinning and prescribed burning on
fire behavior in Pinus nigra forests in NE Spain. Sci Total Environ 618:1539-1546. https://doi.
org/10.1016/j.scitotenv.2017.09.316

Plana E (2011) Integraci6 del risc d’incendis en la planificaci6 forestal estratégica i I’ordenacio del
territori. Treb Soc Catalana Geogr 71-72:69-91

Plana E, Martin D, Font M et al (2015) Social factor and territorial dimension of wildfire risk
management: managing societal involvement and cross-sectoral planning. Project report
FIREfficient. Available at http:/firefficient.ctfc.cat/wp-content/uploads/2014/03/deliver-
able15_Wildfire-social-assesment-and-governance.pdf

Popoveniuc B (2014) Self reflexivity. The ultimate end of knowledge. Procedia — Soc Behav Sci
163:204-213. https://doi.org/10.1016/j.sbspro.2014.12.308

Prior T, Eriksen C (2013) Wildfire preparedness, community cohesion and social-ecological sys-
tems. Glob Environ Change 23:1575-1586. https://doi.org/10.1016/j.gloenvcha.2013.09.016

Reason P, Bradbury H (2008) The SAGE handbook of action research. Participative inquiry and
practice. SAGE Publications

Regos A, Aquilué N, Lopez I et al (2016) Synergies between forest biomass extraction for bio-
energy and fire suppression in Mediterranean ecosystems: insights from a storyline-and-
simulation approach. Ecosystems 19:786—802. https://doi.org/10.1007/s10021-016-9968-z

Regos A, Aquilué N, Retana J et al (2014) Using unplanned fires to help suppressing future
large fires in Mediterranean forests. PLoS One 9:¢94906. https://doi.org/10.1371/journal.
pone.0094906

Rojas E (1999) El bosc mediterrani en el segle XXI. In: Medi Ambient, Tecnologia i Cultura, vol
23. Departament de Medi Ambient de la Generalitat de Catalunya, Barcelona


https://doi.org/10.1659/MRD-JOURNAL-D-20-00036.1
https://doi.org/10.1659/MRD-JOURNAL-D-20-00036.1
https://doi.org/10.2436/20.1503.01.109
https://doi.org/10.1016/j.ecolecon.2009.09.011
https://doi.org/10.1016/j.geoforum.2017.07.020
https://doi.org/10.1016/j.geoforum.2017.07.020
https://beteve.cat/medi-ambient/collserola-podria-cremar-sis-hores-segons-cap-forestals-graf/
https://beteve.cat/medi-ambient/collserola-podria-cremar-sis-hores-segons-cap-forestals-graf/
https://doi.org/10.1016/j.ecoser.2020.101143
https://doi.org/10.1016/j.ecolmodel.2004.09.001
https://doi.org/10.1016/j.ecolmodel.2004.09.001
https://doi.org/10.1016/j.ecolmodel.2007.03.020
https://doi.org/10.1016/j.ecolmodel.2007.03.020
https://doi.org/10.1016/j.scitotenv.2017.09.316
https://doi.org/10.1016/j.scitotenv.2017.09.316
http://firefficient.ctfc.cat/wp-content/uploads/2014/03/deliverable15_Wildfire-social-assesment-and-governance.pdf
http://firefficient.ctfc.cat/wp-content/uploads/2014/03/deliverable15_Wildfire-social-assesment-and-governance.pdf
https://doi.org/10.1016/j.sbspro.2014.12.308
https://doi.org/10.1016/j.gloenvcha.2013.09.016
https://doi.org/10.1007/s10021-016-9968-z
https://doi.org/10.1371/journal.pone.0094906
https://doi.org/10.1371/journal.pone.0094906

7 Social-Ecological Transformation to Coexist with Wildfire: Reflecting on 18 Years... 175

Ruiz V, Otero I, Aguilar R (2008) El consum d’aigua i ’especulacié urbanistica a Matadepera
(1931-1983). Primers resultats del projecte “Memories d’una feixa”. Terme 23:203-238

San-Miguel-Ayanz J, Durrant T, Boca R et al (2018) Forest fires in Europe, Middle East and
North Africa 2017. (EUR 29318 EN). Publications Office of the European Union, Luxembourg
https://doi.org/10.2760/663443

San-Miguel-Ayanz J, Moreno JM, Camia A (2013) Analysis of large fires in European
Mediterranean landscapes: lessons learned and perspectives. For Ecol Manag 294:11-22.
https://doi.org/10.1016/j.foreco.2012.10.050

San-Miguel-Ayanz J, Oom D, Artes T et al (2020) Forest fires in Portugal in 2017. In: Casajus
Valles A, Marin Ferrer M, Poljansek K et al (eds) Science for disaster risk management 2020:
acting today, protecting tomorrow (EUR 30183 EN). Publications Office of the European
Union, Luxembourg, pp 413-430. https://doi.org/10.2760/571085

Schifer M, Lux A, Bergmann M (2020) Editorial to the special issue “Transdisciplinary sustain-
ability research. Linking research processes and outputs to societal effects”. Environ Sci Pol
107:206-210. https://doi.org/10.1016/j.envsci.2020.02.018

Schneider F, Giger M, Harari N et al (2019) Transdisciplinary co-production of knowledge and
sustainability transformations: three generic mechanisms of impact generation. Environ Sci Pol
102:26-35. https://doi.org/10.1016/j.envsci.2019.08.017

Spies TA, White EM, Kline JD et al (2014) Examining fire-prone forest landscapes as coupled
human and natural systems. Ecol Soc 19:9. https://doi.org/10.5751/ES-06584-190309

Tabara D, Sauri D, Cerdan R (2003) Forest fire risk management and public participation in
changing socioenvironmental conditions: a case study in a Mediterranean region. Risk Anal
23:249-260. https://doi.org/10.1111/1539-6924.00305

Thompson M, Dunn C, Calkin D (2015) Wildfires: systemic changes required. Science
350:920-920. https://doi.org/10.1126/science.350.6263.920-b

Thompson MP, MacGregor DG, Dunn CJ et al (2018) Rethinking the wildland fire management
system. J For 116:382-390. https://doi.org/10.1093/jofore/fvy020

Turco M, Rosa-Canovas JJ, Bedia J et al (2018) Exacerbated fires in Mediterranean Europe due
to anthropogenic warming projected with non-stationary climate-fire models. Nat Commun
9:3821. https://doi.org/10.1038/s41467-018-06358-z

Varela E, Gorriz-Mifsud E, Ruiz-Mirazo J et al (2018) Payment for targeted grazing: integrating
local shepherds into wildfire prevention. Forests 9:464. https://doi.org/10.3390/f9080464

Westerling AL, Hidalgo HG, Cayan DR et al (2006) Warming and earlier spring increase Western
U.S. forest wildfire activity. Science 313:940-943. https://doi.org/10.1126/science.1128834

Williams AP, Abatzoglou JT, Gershunov A et al (2019) Observed impacts of anthropogenic
climate change on wildfire in California. Earths Future 7:892-910. https://doi.org/10.102
9/2019EF001210

Open Access This chapter is licensed under the terms of the Creative Commons Attribution
4.0 International License (http:/creativecommons.org/licenses/by/4.0/), which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://doi.org/10.2760/663443
https://doi.org/10.1016/j.foreco.2012.10.050
https://doi.org/10.2760/571085
https://doi.org/10.1016/j.envsci.2020.02.018
https://doi.org/10.1016/j.envsci.2019.08.017
https://doi.org/10.5751/ES-06584-190309
https://doi.org/10.1111/1539-6924.00305
https://doi.org/10.1126/science.350.6263.920-b
https://doi.org/10.1093/jofore/fvy020
https://doi.org/10.1038/s41467-018-06358-z
https://doi.org/10.3390/f9080464
https://doi.org/10.1126/science.1128834
https://doi.org/10.1029/2019EF001210
https://doi.org/10.1029/2019EF001210
http://creativecommons.org/licenses/by/4.0/

	Chapter 7: Social-Ecological Transformation to Coexist with Wildfire: Reflecting on 18 Years of Participatory Wildfire Governance
	7.1 Introduction
	7.2 Coexisting with Wildfire Requires a Radical Social-Ecological Transformation
	7.2.1 Proposals to Adapt and Build Resilience to Wildfire
	7.2.2 The Need for Transformative Approaches in Wildfire Governance

	7.3 The Barcelona Metropolitan Region (Spain): A Vulnerable Landscape
	7.4 Participatory Wildfire Governance: Three Case Studies
	7.5 How to Enhance the Transformative Capacity of Participatory Wildfire Governance?
	7.6 Conclusions
	References




