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sociaL FactoRs in WiLdLand FiRe 
Risk management and PLanning

David Martín Gallego, Eduard Plana Bach, and Domingo Molina Terrén

The socio-environmental 
dimension in wildland fire 
management is critical 

for moving towards a baseline 
of firewise planning. Wildland 
fire risk planning is a land use 
planning tool that should be able 
to keep pace with rapid rates of 
social and environmental change. 
Changes in land use and climate 
bring alterations in fire regimes, 
aggravating and diversifying 
the range of associated impacts 
and leaving a vulnerable society 
unprepared to take on a magnitude 

of risk. Extreme fire behavior 
is appearing even in areas not 
historically affected by severe 
wildfires. Success in adapting to 
increased risk can depend on social 
factors such as fire risk perceptions, 
social capacity to accept risk, 
and identification of social actors 
(decision makers, urban planners, 
firefighters, researchers, and the 
like) who can rise to the challenge 
of land management planning as a 
crucial aspect of wildland fire risk 
management. Moreover, societal 
and institutional involvement in 
management decisions is required 
for participatory risk governance.
The vulnerability of urban 

settlements and infrastructure 
at risk can be attenuated by 
developing hazard mitigation 
strategies to create more resilient 
landscapes and communities. 
For example, a combination of 
agroforestry and livestock activities 
will yield a landscape mosaic. This, 
along with the social capacity 
to take protective measures in 
wildfire prevention as well as 
in emergency situations, will 
contribute to reducing overall 
community vulnerability (fig. 1). 

What are the key social factors at 
play in developing sound hazard 
mitigation strategies?

Successful wildfire risk management requires 
good governance and societal and institutional 

involvement in management decisions.

Figure 1—Hazards-of-place model of vulnerability. Hazard potential is affected by a geographic context leading to biophysical 
vulnerability (site and situation of the place) and a social fabric leading to social vulnerability (the population at risk). The 
combination of both results in the overall place vulnerability, a dynamic factor influenced by the level of risk, the implemented 
mitigation strategies, and the hazard potential. Source: Adapted from Cutter (1996).
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Risk Management in the 
Wildland–Urban Interface
Because large wildfires are rare, 
wildland fire professionals should 
focus on the latent risk over long 
timespans, making sure that both 
citizens and policymakers remain 
aware of the risk. Fire is often 
excluded in the wildland–urban 
interface (WUI), with little or no 
thought given to the role of fire as a 
natural component of the ecosystem. 
In rural settings, the traditional use 
of fires is maintained to some extent 
but also increasingly excluded due to 
the rising risk of wildfire spread.
The WUI is one of the most 
controversial and challenging 
issues for wildfire suppression 
and emergency services. People 
living in WUI areas need to assume 
some responsibility for protecting 
their property but usually remain 
unaware of how fire behaves and 
what mitigation actions are available 
(Blanchard and Ryan 2007). 

Learning to live with fire appears 
to be the most effective strategy 
all across the world. Designers, 
developers, and builders working 
with structures in WUI areas have 
the opportunity to offer residents a 
home designed and constructed with 
firewise features (fig. 2). Firewise 
planning is a valuable service that 
landscape architects and designers 
can offer to homeowners, addressing 
needs in two areas: the structure 
(thinking about homes as fuels) 
and the area around it (offering 

a defensible space). Building and 
forestry technical codes for future 
developed areas should take into 
account:

• The radiant heat of an approaching 
wildfire, prescribing an adequate 
distance between vegetation and 
buildings; and

• The potential for spot fires near 
houses and infrastructure. 

Planning for wildland fire protection 
in the WUI should also incorporate 
suitable access for suppression 
services as well as for the safe 
evacuation of residents. Public officials 
with authority to approve planning 
documents can review the technical 
instructions in order to convert them 
into mandatory technical regulations.

Factors Affecting Attitudes 
Towards Risk Mitigation
Psychological variables related to 
public beliefs and attitudes affect 
public support for wildland fire 
management strategies (Absher 
and Vaske 2007). Martin and others 
(2007) summarized the main factors 
as follows: 

• The perceived effectiveness of 
actions to reduce the risk, 

• Confidence in the capacity to 
correctly carry out actions, 

• The perceived responsibility for fire 
risk management, and 

• Trust in and the credibility of the 
institution that is calling for action. 

Better public understanding of the 
role of fire in ecosystems will foster 
long-term cross-sectoral strategies 
based upon fuel management at a 
landscape level. Better knowledge of 
risk exposure will promote a public 
desire for self-protection and shared 
responsibility. Social factors, such 
as people’s perceptions, beliefs, and 
attitudes toward fire impacts, play a 
decisive part in the success or failure 
of fire management programs.

Studies have found that those who 
have experienced wildfire in the 
past have an increased awareness of 

Learning to live with fire 
appears to be the most 

effective strategy all 
across the world.

Figure 2—Firewise planning: model of defensible space around a house. Firewise 
planning entails fire mitigation measures in and around areas in the wildland–urban 
interface. Reducing fuel loads in the nearby forest lowers the rates of radiant heat from 
an approaching fire. Buffer strips within homeowner property limits are necessary due to 
firebrands blowing across fuelbreaks and starting spot fires near homes.
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risk. However, past experiences with 
wildfire do not automatically motivate 
people to undertake fire management 
practices (Blanchard and Ryan 2007). 
According to Sims and Bauman 
(1983), experiencing wildfire increases 
risk awareness only for a relatively 
short period. Therefore, mitigation 
measures and statutory change are 
most likely to succeed immediately 
following an event. 

A central question is this: Who 
owns the risk? Is it really individual 
homeowners? After all, homeowners 
pay taxes to public authorities, 
who give permits to build houses 
in wildlands. Moreover, the main 
risk factor does not come from fires 
starting on a homeowner’s property 
but rather from heat transfer coming 
from fuel loads in wildlands. And 
the wildlands typically belong to 
a State or Federal government, to 
a municipality, or to other private 
landowners (fig. 3). 

Cross-Sectoral Risk 
Planning and Societal 
Involvement
Figure 4 shows the risk cycle, 
including the interrelationships 
between its components: The 
more a community prepares in the 
context of these interrelationships, 
the fewer efforts are necessary to 
protect it from wildfire. All public and 
private actors should be involved in 
the causal chain, from territorial to 
forest and home management scales 
across multiple sectors (a cross-
sectoral approach is where forests, 
agriculture, livestock, and urban 
and spatial planning policies meet). 
Making a political arrangement 
creates a framework for operational 
cooperation and coordination 
among private stakeholders and 
public agencies.

It is important to reduce uncertainty 
and give strength and legal status 

to wildfire risk planning. Reducing 
uncertainty makes decision making 
more consistent. Costa and others 
(2009) described new systematic 
approaches to determining the 
most likely fire spread patterns as 
a function of physical geographic 

criteria and local synoptic situations. 
Such approaches create an 
opportunity to incorporate wildfire 
risk into land management planning 
(Plana and others 2015). Likewise, 
economic arguments can build 
support for wildfire mitigation 

Figure 3—Risk ownership in a wildland–urban interface area. The blue dashed line 
indicates the limit of the homeowner’s lot. The arrows indicate the level of intensity of a 
fire originating in a forest (case 1: responsibility of the forest owner) versus the level of 
intensity of a fire originating on the lot of a private homeowner (case 2: responsibility of 
the homeowner). From a legal point of view, risk ownership is a controversial question that 
is difficult to sort out.

Figure 4—Components of the risk cycle. Various actors can work together at each stage 
in the cycle to mitigate risk. Source: Adapted from PLANAT (2011).
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measures as cost-effective. In any 
case, risk assessment should take 
into account the physical criteria 
for fire spread patterns, which are 
highly influenced by topography, 
weather, and fuel load distribution. 
Risk assessment should adapt 
such criteria to the spatial scope of 
municipal prevention plans.

Municipalities and other local 
governments can play a key 
role in wildfire risk planning as 
intermediaries between homeowners 
and planners at higher levels of 
government. Local planning processes 
can promote stakeholder awareness 
and establish responsibilities among 
homeowners while building trust and 

credibility. A new and enhanced risk 
culture should emerge for the WUI. 

At the community level, even a 
partial perception of risk can build 
local capacity for cooperation in 
prevention and self-protection. Fire 
education and outreach programs 
should be designed to change 
people’s attitudes, behavior, and level 
of knowledge. But program delivery 
should be effective enough to build 
local engagement and commitment.

Creating debate about levels of 
vulnerability and about alternatives 
for mitigating risk offers citizens a 
chance to interact with fire agencies 
in making management decisions. 
Community participation in decision 
making promotes democratic 
development and implementation of 
management actions. When proposals 
come from homeowners, social 
acceptability is higher, as are social 
commitment and sustainable activism 
on behalf of firewise management. 

Furthermore, the conjunction of 
local and scientific/management 
perceptions contributes to a broader 
understanding of natural/social 
systems and processes by giving rise 
to an interactive and two-way learning 
process among participants (Paveglio 
and others 2009). Participation 
programs foster contacts among 
neighbors, helping to form a sense of 
community (McDaniel 2014). People 
come to understand that wildfire 
hazards affect everyone and that 
cooperation is required to tackle the 
common challenge.

To help communication processes 
succeed, messages should be 
tailored to different groups and 
specific social contexts. Some 
authors have proposed tailoring 
educational programs to specific 
groups, such as property owners, 
year-round residents, chambers 
of commerce, local realtors, and 
schools (MacGregor and others 2008; 
McDaniel 2014).

MacGregor and others (2008) 
explained that the goal of the 
message should be not only to make 
people aware of risk but also to 

Psychological variables related to public beliefs 
and attitudes affect public support for wildland 

fire management strategies.

Figure 5—Sequence of stages in the process of communication and factors that influence 
public acceptance of wildland fire management. Source: Plana and others (2015).
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