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Introduction
Wildfire is fire out of human control. More specifically, the United Nations Environment
Programme has defined wildfires as ‘an unusual or extraordinary free-burning vegetation
fire which may be started maliciously, accidently, or through natural means, that
negatively influences social, economic, or environmental values’ (United Nations
Environment Programme (UNEP), 2022).
Wildfire is becoming an increasingly pressing environmental challenge. Wildfires are
getting bigger, more intense, and burning in places they have never been seen before.
Between 1998 and 2017 there were 254 recorded major wildfires across the world, which
resulted in an estimated US$68 billion in economic losses, and contributed to 2398
fatalities caused by wildfires, volcanic activity, and mass movement due to drought
(Centre for Research on the Epidemiology of Disasters (CRED) and United Nations Office
for Disaster Risk Reduction (UNISDR), 2019). During the rest of the twenty-first century,
climate change and changes to land use practices are projected to make wildfires even
more frequent and intense. It is predicted that global wildfires will increase by 14 percent
by 2030, 30 per cent by 2050, and 50 percent by the end of the century (UNEP, 2022).
Wildfires have long-term effects that last well beyond their flames. They impact
communities’ health, drain economic resources, contaminate water supplies, leave
significant toxic waste, advance the extinction of plant and animal species, and contribute
to climate change (UNEP, 2022). As a result, it is important to understand the complex
reasons why wildfires happen and what might be done to reduce their recurrence,
intensity, and impact.
This free course,Wildfires: environmental and social entanglements, will explore wildfires
as ecological, environmental, cultural, material, and social interactions. Through readings,
films, and activities, it will specifically introduce you to wildfires as ‘entanglements’. By
doing so, this course will help you understand the many complex relationships that cause
wildfires and help you to reflect on how approaching wildfires as entanglements could
shape future responses to the major environmental challenges they pose.
This course is split into four sections, in which you will:

1. consider fire and its place in human history
2. explore the Greek wildfires in 2007, their impact, location, and causes
3. be introduced to the geographical concept of entanglement and use it as a tool to

develop a detailed understanding of what causes wildfires
4. critically reflect on Greece’s preparedness to respond to the ongoing threat of

wildfires and explore potential responses to the environmental challenge of wildfires.

This OpenLearn course is an adapted extract from the Open University course
DD213 Environment and society.
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Learning Outcomes
After studying this course, you should be able to:
● understand the complex interactions between environmental and social factors that caused the Greek wildfires

of 2007
● critically reflect on Greece’s state of preparedness for future wildfires
● use social science approaches to gain complex understandings of what causes wildfires
● use social science approaches to critically assess existing preparations for the ongoing global environmental

challenge of wildfires
● explain and use the geographical concept of entanglement.



1 Fire, environment, and society
To the best of our understanding, the Earth is the only planet which currently has an
appropriate environment, atmosphere, and mix of resources which make fire possible.
However, fire is much more than a naturally occurring chemical reaction. It is also a tool
adapted by humans. Fire can modify environments and serve to shape social interactions
between individuals, groups of humans, and the places in which they live. Therefore, fire
can be understood as a distinctive property of the Earth and its current environmental
conditions and as a defining characteristic of human social organisation and environ-
ment–society relationships.

Figure 1: Stubble burning in the Punjab, India

Environmental historians, geologists, and geographers argue that over the past one
million years, fire has been – and continues to be - key to environment-society
relationships. They refer to the present era of the Earth’s history as the Anthropocene.
This is the historical period dating from the commencement of significant human impact
on the Earth, its atmosphere, ecosystems, and geology. Fire plays a very important role in
defining the Anthropocene. Firstly, fire provided the layers of burned carbonised material
(coal) in the geological layers of the Earth’s surface that humans have been able to use to
create industrial power. Secondly, by burning carbonised material to make power, fire has
changed the composition of the Earth’s atmosphere, introducing large quantities of
gasses such as carbon dioxide (CO2) as the waste products of combustion.
Although definitions of the Anthropocene have largely focused on how humans have
controlled fire for industrial purposes, this period has also been marked by an increase in
wildfires and their intensity. For millions of years many plants and animals have taken
advantage of naturally occurring wildfires, triggered for example by lightning strikes on dry
vegetation, to forge unique ecological niches and reproductive cycles within complex
ecosystems that come to depend on fire. However, as the environment changes as the
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result of human actions, wildfires are increasingly becoming an environmental challenge
rather than an environmental opportunity. As populations increase and city suburbs
extend further into savannah and semi-arid environments in places like California and
parts of Australia, the danger of wildfires to human lifestyles is becoming an increasing
source of public unease associated with climate change and urbanisation.
Therefore, all types of fire are deeply implicated in today’s major environmental issues.
However, focusing on wildfires, this course will explore how they are caused by complex
and indivisible environmental and social interactions and require equally complex
responses.

Activity 1

10 minutes

Think of some of the ways humans have used fire to manage the environments in
which they live.
How might human life be different without the ability to manage fire?

Discussion

Humans have used fire both to manage the immediate environment and to make
longer and more enduring changes to the environments in which they live. For
example, to:

● keep warm during cold nights and cold seasons
● ward off wild animals, especially predators that threaten livestock or humans

themselves
● cook plants and animals for food
● burn vegetation to clear ground and improve soil nutrient levels for agriculture
● to transform earth, rocks, and minerals into products such as lime for

agriculture, pots for storage, bricks for building and metals for implements.

In terms of how human life might have been different without fire:
Firstly, without fire it is unlikely that humans would have been able to venture very
far beyond the warm tropical savannah regions that nurtured early human
populations. Rather than becoming a globally distributed species able to survive on
every continent and at almost all latitudes, without fire humans would most likely
have been confined to areas of the tropics where the climate is most favourable.
Secondly, without fire enabling humans to both enhance the nutritional value of food
and the range of things that become edible with cooking, or the ability to preserve
foodstuffs in storage vessels produced through firing, such as pottery, humans
would most likely have had to continue to spend most for their time foraging for food.
Increasing the range of things humans can eat by cooking and preservation has had
a positive impact on human brain size because levels of nutrition are higher and
more consistent. The ability to spend time doing things other than finding food has
enabled humans to devote time to creating complex social and cultural formations.
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2 The 2007 Greek wildfires
During the summer of 2007, wildfires raged across Greece. At the time, they were
recorded as the worst natural disaster of contemporary Greek history (Koutsias
et al., 2012). The first fire started on the 27 June 2007 and the final fire was extinguished
in early September 2007. The fires burnt through dry forests and vegetation, often moving
quickly through the landscape (Athanaiou and Xanthopoulos, 2010).

Figure 2: A wildfire threatening the village of Podstrana, near the Adriatic coastal town of
Split, Croatia, July 2017

The Greek wildfires of 2007 resulted in a death toll of more than 78 (some estimates are
as high as 84 people) including several firefighters. They devastated more than 180,000
hectares of forest and agricultural land, destroyed or effected over 3000 houses, and led
to the loss of life of a substantial number of livestock and forest animals (Koutsias
et al., 2012).
The most destructive and lethal infernos broke out on 23 August, expanded rapidly, and
raged out of control until 27 August, they were finally put out in early September. During
August 2007 alone 67 people died as the result of the wildfires.

Figure 3: Cars burned by wildfires on the Pelopennesian Peninsula, 2007

Like all wildfires, these fires also had a range of long-term effects. Releasing carbon into
the atmosphere they contributed to climate change. The damage caused by these
wildfires had significant economic consequences for individuals, communities, and the
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Greek nation. The fires also had long-term physical and mental health impacts. One study
has found that victims of the 2007 Greek wildfires had increased symptoms of depression,
anxiety, hostility, and paranoia (Adamis et al., 2011). Furthermore, by changing local
habitats and ecosystems, the fires had a long-term impact on wildlife.
The next page will explore where these fires were most significant.

2.1 The burned areas
Figure 4 illustrates the areas of Greece affected during the height of the wildfires in August
and September 2007. The fires mainly affected western and southern Peloponnese as
well as southern Euboea. Extensive fire fronts were created when fires merged, advanced
into villages, and could only be put out after several days (Karamichas, 2007, p. 528).

Figure 4: Areas affected at the height of the Greece fires 2007 (Aug 23 – Sept 5, 2007)

The worst affected area of Greece was the regional unit of Ilia (also known as Elis),
situated on the Peloponnese Peninsula. Nearly 40% of forest land in the area was burnt
and 44 people were killed (Karanikola et al., 2013).
The fires in Ilia generated particular concern. Not only because of their extent and the
deaths and devastation they caused, but also because they threatened the archaeological
site of ancient Olympia. Olympia is globally renowned as the birthplace of the Olympic
Games and it is a United Nations Educational, Scientific and Cultural Organization
(UNESCO) World Heritage Site (Bassi & Kettunen, 2008). In the end, the 2007 fires
burned right around the edges of the site. None of the ancient ruins were burnt. However,
the surrounding landscape and even the culturally significant Kronios Hill, which forms
part of the site, were severely affected. The two images below show some of the damage
that was done to Kronios and the surrounding hills.
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Figure 5: Kronios Hill, Olympia, taken two days after it burned on 26 August 2007
(Institute of Mediterranean Forest Ecosystems)
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Figure 6: Hills around the Olympia site in the wake of the 2007 fires, showing log dams
that were quickly installed to prevent soil erosion after the burning caused a severe loss of
vegetation cover (Institute of Mediterranean Forest Ecosystems)

In the next section you will begin to consider why these wildfires happened.

2.2 Why?
The rest of this course will explore why wildfires occurred and spread in Greece in more
detail. However, it is initially important to appreciate that forest fires are a serious
challenge in Mediterranean Europe and some Mediterranean ecosystems are both prone
to fire and dependent on it to reproduce and regenerate.
The Mediterranean climate contributes to summer fire danger because:

● wet winters produce abundant fuels, while very dry, hot summers cure those fuels to
high levels of flammability (Wainwright & Thornes, 2004)

● in coastal regions during the summer months, strong winds may fan forest fires
● drought recurring on a 3–5-year time scale exacerbates normal summer season fire

conditions (Morehouse et al., 353–4).
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Figure 7: Area of land in Greece subject to wildfires 1955-2009

As you can see from Figure 7, the number and frequency of fire events has been
increasing since the mid-1970s. Though more extreme dry summers may be a factor,
evidence suggests that a complex combination of human factors, physical conditions, and
ecological processes combine to produce a distinctive form of fire with particular
environmental consequences. Significantly more severe than previous events, the Greek
wildfires of 2007 exemplify this:

● some but not all of the Greek wildfires of 2007 were set deliberately by humans
● forms of agricultural practice exacerbated the risks
● political organisation and mismanagement undermined responses
● economic and property development opportunities provided incentives for land use

change
● climatic, ecological and resourcing issues made environmental restoration difficult.

This range of factors will be explored in more detail in Section 3: Wildfires as environment-
society entanglements.

Activity 2

15 minutes

Now you have read about the Greece wildfires of 2007, what happened, where they
occurred, and why they happened, answer these questions to check your
understanding of some of the key points.

1. The 2007 Greece wildfires have been recorded as the worst natural disaster of
contemporary Greek history. The wildfires resulted in substantial loss to human
and animal life and devasted:

¡ (a) 50,000 hectares of forest and agricultural land (c. equivalent to 35,000
football pitches)
¡ (b) 100,000 hectares of forest and agricultural land (c. equivalent to 70,000
football pitches)
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¡ (c) 180,000 hectares of forest and agricultural land (c. equivalent to 130,000
football pitches)

2. Which of Greece’s ancient archaeological sites was affected by the 2007
wildfires?

¡ (a) The Acropolis
¡ (b) Olympia
¡ (c) Delphi

3. Which of the following statements about the Greece wildfires of 2007 are true?

o (a) Dry winters produce abundant fuels, while very wet, hot summers cure
those fuels to high levels of flammability.

o (b) Forms of agricultural practice exacerbated the risks.
o (c) Mediterranean ecosystems are both prone to fire and dependent on it to
reproduce and regenerate.

o (d) The Greek wildfires of 2007 were caused by lightning strikes and other
natural causes.

o (e) Political organisation and mismanagement undermined responses.

Answer

Wet winters rather than dry winters produce abundant fuels, while very dry hot
summers cure those fuels to high levels of flammability. The Greece wildfires of
2007 were caused by a range of human and environmental factors.
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3 Wildfires as environment-society entangle-
ments
As the number and severity of wildfires increases and wildfires become a significant
global environmental challenge, understanding why they occur is imperative.

Figure 8: Australian wildfires, 2019-2020

The previous section suggested that the 2007 Greece wildfires were not simply caused by
the Mediterranean climate. Rather they were produced by environmental and social
interactions. Indeed, the increasing incidence of wildfires on cultivated land, nature
reserves, and the peripheries of settlements across the world exemplify many issues
posed by contemporary environment-society relationships. On one hand, such fires
indicate the penetration of low-density suburban settlements into semi-arid woodland,
bush and scrub which is naturally prone to burning. On the other hand, the increasing
incidence of fires is often linked to the droughts and higher average and maximum
temperatures associated with accelerating global climate change. This section will
introduce the geographical concept of entanglement and how it can be used to
understand wildfires as both environmental and social events.

3.1 Entanglement
In this course, entanglement can be understood as the many ways in which living
systems, environmental processes, humans and flora, fauna and other life forms are
connected to each other, mixed up, and more-or-less co-dependent on each other. This
suggests a world of things, relationships, and experiences made by connections,
influences, exchanges and interdependencies between environmental processes, hu-
mans and non-humans. Such chains of relation, mixing, and co-dependence are
sometimes obvious and clear, but are often complex and difficult to trace.
Framed this way, entanglement can be understood as the mixing and entwining of
environments, humans, physical matter, and other life forms, influencing how things
connect and interact, whilst also shaping each as individuals or entities and the world in
which they exist.
This concept of entanglement can help us understand wildfires and the challenge they
pose. The next few pages of this course will explore how the concept of entanglement can
be specifically used to understand wildfires by exploring the ideas and arguments of the
environmental historian Stephen Pyne.
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3.2 The environmental historian Stephen Pyne

Figure 9: The fire historian Stephen Pyne

In his book, Fire: Nature and Culture, the environmental historian Stephen Pyne (2012)
argues that the environmental challenge posed by the increasingly frequent, dramatic,
and dangerous reappearance of wildfires within recent decades is the result of the nature
of fire and human actions. Therefore, he approaches wildfires as an entanglement of
intersecting environmental and social factors.

Activity 3

30 minutes

In this video Pyne discusses the nature of fire and its relationship to humans and the
environment. He gives an overview of the way he understands the relationships
between humans, fire, and the environment and how these have changed over time.

Video content is not available in this format.
Video 1: ‘How fire shapes everything’: a talk by Stephen Pyne
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While you watch the video, answer the following questions. You might find it useful
to watch the video more than once.
Pyne describes fire as a ‘shape shifter’. What do you think he means by this? What
do you think are the consequences of fire being a ‘shape shifter’?

Discussion

Your answer may include some of the following points.
By describing fire as a ‘shape shifter’, Pyne highlights how the nature of fire
changes in response to the context and the materials it burns. Depending on the
environmental temperature, the amount of oxygen in the atmosphere, and whether
the fire is burning through dry wood, chemicals, man-made environments etc., fire
will sometimes be a roaring blaze and sometimes be smouldering embers. In this
way, fire is made – or shaped - by its circumstances.
If fire is a shape shifter that responds to the conditions in which it burns, as human
actions change the environment the nature of fire will change. This could mean that
fires are more likely in areas where the weather and farming practices result in lots
of dry wood for fire to burn through. It could also mean that there are certain places
where fire is carefully controlled. Pyne explicitly emphasises how the lecture theatre
in which he gave this talk had been designed to reduce the risk of fire by including
fire doors, sprinkler systems, and fire-retardant materials.

What do you think Pyne means by the ‘right’ and ‘wrong’ kinds of fire? Why does he
think that too much of the ‘wrong’ kind of fire and not enough of the ‘right’ kind of fire
is making the world uninhabitable?

Discussion

Your answer may include some of the following points.
By distinguishing between the ‘right’ and ‘wrong’ kinds of fire, Pyne is emphasising
how some wildfire can have positive benefits for ecosystems. This is the ‘right’ kind
of fire. However, he is concerned that human attempts to eradicate wildfire in the
landscape result in the reduction of its positive benefits to ecosystems that are often
attuned to cycles of fire for reproduction and growth. Suppressing wildfire also leads
to a build-up of burnable material in the landscape and results in the sorts of
catastrophic fires that are experienced today in many semi-arid parts of the world
such as the Mediterranean, Australia, California, and other part of western North
America. This is the ‘wrong’ kind of fire.
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For Pyne, suppressing wildfire has negative impacts on ecosystems. It also makes
catastrophic wildfires that have significant impacts on humans, animals, and the
environments they live in more likely. He argues that this is contributing to making
parts of the world uninhabitable.

Why does Pyne think that the way humans approach the current problem of wildfires
is about the relationship between humans and the world?

Discussion

Your answer may include some of the following points.
Pyne argues that the key to relationships between humans, fire, and the
environment is the way humans understand fire as ‘a technological power’. Human
relationships with fire demonstrate how humans have sought mastery and control
over the environment and suppressing wildfires is an example of this.
Yet wildfires have an important role to play in environmental sustainability and
humans need to recognise this. Pyne says we need to think of fire as a companion,
the human relationship with fire is, he says, one of shared stewardship in which
humans and wildfire work together to create more diverse and sustainable
environments. This means that humans need to move away from attempts to control
fire and environments more generally and learn to work constructively and
respectfully with the ‘forces of nature’.

The next page will explore how Pyne has used his approach to fire as an environmental
and social entanglement to develop a specific framework for understanding the complex
interrelationships that shape and inform wildfires.

3.3 Stephen Pyne: wildfire as entanglement
In his academic writing, Pyne has specifically approached fire as an entanglement of
three interrelated processes: physical, ecological, and human. Below is a description of
these processes and how they practically contribute to the development of wildfires.
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Figure 10: Wildfire in the Peak District, Derbyshire, 2022

● Physical processes
Fire is a chemical reaction moulded by the physical characteristics of its
environment. Those physical parameters shape the area burning at any one time
(the zone of combustion) as it moves about the landscape. Abundant fuel material
and hot, dry weather patterns that make these fuels more flammable make wildfires
more likely. Therefore, a significant factor in the increase of wildfires is climate
change and its effect on fuels.

● Ecological processes
A fire’s environment is primarily organic as the living world provides the fuel for fire’s
chemical processes. Where there is no organic material as carbon-based fuel, fire
does not exist. Where there is a lot of organic matter, the risk of wildfires is increased.
Fire’s ability to adapt to different circumstances means that it can smoulder in the
debris close to the ground, race across open scrubland, or burn fiercely through
dense wooded areas. The increasing threat of wildfires is partly the result of
disrupted ecosystems, neglected forests, abandoned fields, invasive highly
combustible plants, and the collapse of internal checks-and-balances within
ecosystems.

● Human processes
Humans increasingly control and influence where fires happen and what type of fuel
is chosen to be burned. The story of fire on Earth is ever more the story of what
people do or don’t do, directly or indirectly, with fire and its setting.

An area can be at high risk of wildfires as the result of a whole range of human actions.
Identifying entanglements shows how factors that seem unrelated to fire such as property
laws or rural depopulation can have profound effects on the nature, location, and extent of
fire. Thinking in terms of entanglements encourages thinking which is alive to those
influences that are hidden and difficult to trace, as well as those that are clear and
obvious.
Therefore, human decisions about land use, institutional behaviours, political policies,
social changes, individuals’ and communities’ perceptions and motivations, and the
resulting human actions and inactions can all contribute to allowing fire the space and
time to develop out of control (adapted from Pyne, 2012).
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By thinking about fires as a set of three entangled processes, Pyne highlights the
interrelationships and dependencies that make wildfires the product of environment-
society entanglements rather than just an act of nature or the consequences of human
action. The next page will demonstrate how this theory can be specifically applied to the
2007 wildfires in Greece.

3.4 The 2007 Greek wildfires as entanglement
Pyne’s approach to fire as the entanglement of interrelated physical, ecological, and
human processes (as introduced on the previous page) can be specifically used to help
understand the 2007 Greek wildfires.

Figure 11: Burnt out house in Ilia

● Physical processes
In 2007, precipitation in Greece lagged behind average. In August, precipitation was
almost zero, while maximum temperatures that month surpassed the average for the
period between 2000 and 2007 (i.e., over 40°C). A further increase of maximum
temperature was observed after the 23rd of August, along with strong winds. These
climatic conditions meant that places that were normally wet were dry, creating
perfect conditions for wildfires to rush through the landscape and making it extremely
difficult for firefighters to combat them (Hovardas, 2015, 411-2)

● Ecological processes
The most badly affected type of land during the 2007 Greek wildfires was agricultural
land intermixed with natural vegetation, i.e. abandoned fields (Morehouse et al.,
2011, 354). Here, the wildfires developed out of the organic debris left over from wild
ecologies and farming.
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To a large extent, this was also the result of human processes. Local-scale land use
changes associated with rural-to-urban migration have reduced the workforce
available to manage high levels of potential fuel build up in agricultural landscapes
(Xanthopoulos, 2008). In addition, European Union funding for larger scale
commercial olive groves to boost a declining agricultural sector was a contributing
factor because under dry conditions such areas of monoculture are prone to
spreading fire.

● Human processes
There were other human factors and processes that contributed to the 2007 wildfires.
Firstly, land use and ownership. In Greece, a high proportion of forest lands are
nationally owned but lack clear evidence of ownership because historically there has
been no systematic Land Registry. Therefore, arson has become a means by which
individuals lay claims to property ostensibly under national jurisdiction. This often
involves areas located at urban peripheries where demand for land to build on is
highest. But it can also occur in scenic areas desired by tourism developers. In any
space, such acts of arson can contribute to wildfires.
Secondly, fire prevention methods. From 1948 to 1998, the Forest Service (part of
the Ministry of Agriculture, now Ministry of Environment), was instructed to carry out
integrated management of forests and forest fire. However, insufficient funding
seriously hampered the agency’s effectiveness (Xanthopoulos, 2008). Then, in 1998
the responsibility for wildfire management was transferred to the Fire Service. This
was done without adequate advance preparation. There was an ineffective response
to fire danger and insufficient coordination in managing fire events during the
wildfires of 2007 (Xanthopoulos, 2008; Morehouse et al., 356-7).

Therefore, the wildfires in Greece during 2007 cannot be understood as simply physical,
ecological, or human events. Instead, using the concept of entanglement to approach the
2007 Greek wildfires, encourages an understanding of these events that takes into
account both environmental and human processes. It suggests looking at how these
processes worked together, rather than looking for simple causes and effects taken from
either the environmental or human worlds alone. Though each individual wildfire had a
distinctive and specific trigger, it was the web of wider processes, circumstances, and
events that was key to making this a major environmental event.
In addition, using the concept of entanglement highlights the nature of fire itself as highly
adaptable in ways that can easily escape directed attempts to suppress it. This
emphasises how simply changing agricultural practices, creating a better formal land
ownership registry, or increasing funding to the Greek Forest Service for clearing and
maintaining forested land, would and will not necessarily achieve the aim of protecting
landscapes, property, and people from fire. When such directed approaches are taken,
fire just keeps coming back somewhere else or in a different form triggered by something
else. Therefore, thinking about wildfires as entanglements could be really helpful for
informing how forestry, ecology, and environmental resources are managed in the future,
so that people can find ways to live and work with and around the propensity for
Mediterranean landscapes to be subject to wildfires.
In Activity 4, you will be able to test your understanding of the geographical concept of
entanglement and how it can be utilised to understand wildfires and their causes. Then
the final section of this course will focus on how using entanglement to understand
wildfires can also inform how this environmental challenge is both prepared for, and
responded to, in the future.
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Activity 4

30 minutes

Now you have completed Section 3 of this course (Fire as environment-society
entanglement), the following activities will allow you to test your understanding and
consolidate your learning.

1. Fill in the missing words from the following description of entanglement.

Interactive content is not available in this format.

Discussion

The description should read as follows:
In this course, entanglement can be understood as the many ways in which living
systems, environmental processes, humans and flora, fauna and other life forms
are connected to each other, mixed up, and more or less co-dependent on each
other.
This suggests a world of things, relationships and experiences made by the
influences, exchanges and inter-dependencies between environmental processes,
humans and non-humans.
Such chains of relation, mixing and co-dependence are sometimes obvious and
clear, but are often complex and difficult to trace.
Framed this way entanglement can be understood as the mixing and entwining of
environments, humans, physical matter and other life forms, influencing how things
connect and interact, whilst also shaping each as individuals or entities and the
world in which they exist.

2. In your own words, describe Pyne’s three interrelated processes of fire.

Provide your answer...

Discussion

Your answer may have included some of the following points:

1. Physical processes
○ Fire is a chemical reaction that is informed by specific environmental

conditions.
○ Abundant fuel material and hot, dry weather make wildfires more likely
○ Climate change is making an important contribution to the increase in

wildfires
2. Ecological processes

○ The living world provides the fuel for fire’s chemical processes
○ Fire adapts to different ecological circumstances
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○ Disrupted ecosystems, neglected forests, abandoned fields, invasive
highly combustible plants, and the collapse of internal checks-and-
balances within ecosystems all contribute to the environmental challenge
of wildfires

3. Human processes
○ Humans influence and (to some extent) control where fires happen and

what type of fuel is chosen to be burned
○ Factors that may initially seem unrelated to fire can have profound effects

on the nature, location, and extent of fire
○ This could include decisions about land use, institutional behaviours,

political policies, and social changes and their impact on individuals’ and
communities’ perceptions and motivations
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4 Preparing for future wildfires
As wildfires become an increasingly regular and destructive environmental challenge,
more attention needs to be given to how wildfires are prepared for and responded to.
Understanding wildfires as entanglements of environmental and social processes helps to
highlight how effective planning for the environmental challenges posed by wildfires
requires engagement with nature, communities, local knowledge, scientific under-
standing, and political systems.

Figure 12: Plane using water to put out wildfires in Turkey
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4.1 Greece’s preparedness for future wildfires

Figure 13: Burned area in Kassandra Peninsula, northern Greece, after the 2007 wildfires

In response to the 2007 wildfires, Greece has taken steps to be better prepared for future
wildfire threats. However, there are disagreements about the effectiveness of these
measures. Some argue that the emphasis should be placed on preventing wildfires.
Others think it is best to ensure that there are robust systems for responding to wildfires.
The following videos are interviews with stakeholders in these debates. The first interview
is with Dr Gavriil Xanthopoulos, from the Institute of Mediterranean Forest Ecosystems in
Athens. The second interview is with George Konstantakoplous, Fire Officer of the Pyrgos
Fire Service.

Activity 5

60 minutes

As you watch these two videos reflect on the following questions. You may find it
useful to watch each video more than once.

● How prepared is Greece now for the hazard of wildfires?
● What has been learned about how the fires were caused in 2007 and how

effective the response was?
● If there were shortcomings with the response to the 2007 wildfires, what was

behind these and what action has been taken to overcome them since?
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● To what extent do Dr Gavriil Xanthopoulous and George Kontantakoplous
agree in their discussion of these issues? Why might they have different
perspectives?

Video content is not available in this format.
Video 2: Dr Gavrill Xanthopoulos, Institute of Mediterranean Forest Ecosystems,
Athens

Video content is not available in this format.
Video 3: George Konstantakoplous, Fire Officer, Pyrgos Fire Service

Discussion

Your answers may have included some of the following points:
Dr Gavriil Xanthopoulous emphasises the importance of prevention over suppres-
sion. He acknowledges that the suppression of wildfires has a role to play. However,
he emphasises how maintaining forests and agricultural land is a more effective way
of preventing large scale wildfires. Dr Gavriil Xanthopoulous thinks that Greece is
not sufficiently prepared for future wildfires and that a situation like the 2007
wildfires could easily happen again. He argues that not enough time or resources
are being invested in improving the management of the environment and that too
much power has been given to the Fire Service in the process of preventing and
responding to wildfires. He does identify that new forest maps as a step towards
improving forest management, but this alone is not sufficient to prevent more fires
like those in 2007. Finally, Dr Gavriil Xanthopoulous identifies the USA National
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Incident Management System as a good example of how different services can
work together to prepare for and respond to environmental challenges.
George Kontantakoplous is more positive about Greek’s preparedness for future
fires. He thinks that prevention and suppression are both important in the fight
against wildfire. However, as a member of the fire service, he is primarily
responsible for improving suppression techniques. He argues that as a result of the
2007 wildfires, lessons have been learnt about the importance of prevention,
including effectively educating communities about their civil responsibilities. He also
identifies that in response to the 2007 wildfires, the fire service has improved its co-
ordination and training methods and has recruited more volunteers. George
Kontantakoplous discusses several changes that have been made to fire-fighting
practices since the 2007 wildfires. These include a new system for monitoring
firefighting vehicles, the use of drones, and finding ways to work across services.
Dr Gavriil Xanthopoulous and George Kontantakoplous have different opinions on
the extent to which prevention or suppression should be the focus of steps to
prepare for the environmental challenge of future wildfires. However, they also
agree about the importance of combining prevention and suppression techniques.

4.2 The United Nations recommendations for
preparing for future wildfires
In 2022 the United Nations Environment Programme published a report making
recommendations for how the environmental challenge of wildfires should be prepared for
in the future (UNEP, 2022). The report acknowledged that it is impossible to eradicate the
risk of wildfires and undesirable to entirely eliminate wildfires due to their ecological
benefits. Nevertheless, emphasising the increasing frequency and intensity of wildfires, it
made a series of recommendations for how wildfires and the risk of wildfires could be
better managed. These recommendations were grounded in three principles. Firstly, that
prevention is more effective than response. Secondly, that policies and practices should
be regionally specific and tailored to locations’ specific conditions. Thirdly, that lessons
should be learnt from Indigenous peoples who have historically effectively coexisted with
fire-prone ecosystems and have used fire as tool for sustainable land-management
(Huffman, 2013).
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Figure 14: Front page of the UNEP report Spreading Like Wildfire: the rising threat of
extraordinary landscape fires (2022)

Activity 6

1 hour

Read through the United Nations’ nine recommendations for how the international
community could more effectively prepare for and respond to the environmental
challenge of wildfires published in the UNEP report Spreading Like Wildfire.
Once you have read through all the recommendations, select three recommenda-
tions that you think are particularly important. Explain why you have chosen these
three recommendations with specific reference to wildfires as entanglements of
physical, ecological, and human processes.
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United Nations’ nine recommendations

1. Recognise and respond to the impact of climate change on the
prevalence and behaviour of wildfires
Climate change is increasing the likelihood of fire occurrence in many regions.
The most recent Intergovernmental Panel on Climate Change (IPCC) report
indicates that weather conducive to wildfires (“fire weather” – hot, dry, and
windy) is becoming more frequent in some regions and will continue to
increase with higher levels of global warming. Countries must meet and
exceed their commitments under the Paris Agreement to reduce global
warming and the prevalence and behaviour of wildfires globally. This will, in
turn, reduce the social, economic, and ecological impact of wildfires.

2. Understand wildfire behaviour and improve fuel management and
wildfire monitoring
There is a critical need to better understand the behaviour of wildfires in
different ecosystems and under a changing climate. This knowledge will
support consistent fire data collection and analysis across organisations and
countries, thereby improving the management of wildfire fuels, facilitating
ignition prevention, and reducing gaps in fire management preparedness and
response. Identifying how existing wildfire management practices encourage
or discourage harmful wildfires can help improve decision-making and
management systems. Improved data collection and analysis will also help
monitor changes in fire activity, assess ecosystem response to changing fire
regimes, and enhance climate models.

3. Promote an integrated fire management approach
While fire is a natural ecological process, changes to our climate and land-use
are contributing to more wildfires. Dealing effectively with the increase in
wildfires requires policies and incentives that promote integrated fire
management approaches. Achieving and sustaining adaptive land and fire
management requires a well-designed and balanced combination of policies, a
clear legal framework, and incentives that encourage appropriate land and fire
use. These approaches maintain and restore healthy ecosystems while
meeting the social, economic, and health needs of human populations.

4. Support and integrate Indigenous, traditional, and contemporary fire
management practices into policy
Globally, there is growing recognition of the important role that Indigenous and
traditional knowledge and experience can play in informing land management
practices that assist in the prevention and mitigation of wildfires. Indigenous
and traditional knowledge of land management in many regions – particularly
the use of fire to manage fuel, including for wildfire mitigation – can be an
effective way of reducing hazard. It can also ensure that biodiversity, and
cultural (including understanding traditional gender roles that can govern
burning activities) and ecological values are respected, as well as create
livelihood opportunities. Recognising and supporting the inclusion of Indigen-
ous and traditional fire knowledge within government policy, practice, and
programmes can have multiple benefits (e.g., vegetation management,
cultural, spiritual, social, economic, health and well-being benefits, and
political-self-determination).

5. Strengthen international and regional cooperation on wildfires
The greatest potential for coherent and consistent improvement in fire
management is through continued international interaction and exchange, joint
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problem solving, and sharing experiences in wildfire management and
research. Existing networks and working groups tend to be focused on fire
response. These efforts should be encouraged and supported, while
expanding their focus to include cooperative work around mitigating fire risk
before wildfires occur and building back better following a wildfire. Develop-
ment of an international standard for wildfire management will facilitate
international cooperation and help all wildfire-prone countries build capacity for
both domestic application and international assistance.

6. Rebalance investments spent on reactive suppression to proactive
wildfire mitigation and management
Wildfires become uncontainable when they exceed the limits of suppression.
Given the current limitations of fire suppression and a future predicted to have
longer fire seasons and more severe fires due to increasingly worse fire
weather conditions, making targeted investments in preparedness measures
now will yield significant benefits. Wildfire risk reduction activities represent a
sound return on investment as they reduce the potential impacts of wildfires. In
the long term, they will be more cost effective than relying on reactive
firefighting and post-disaster recovery efforts. Auxiliary risk management
strategies should also be in place to reduce the likelihood of adverse fire
impacts arising.

7. Empower communities and local authorities
Enabling communities and local authorities in wildfire-prone areas to under-
stand and accept the residual risk of wildfires will strengthen coordination of
key stakeholders and build capacity to prepare for, respond to, and recover
from wildfires. Activities include risk reduction (at the dwelling, locally, and
regionally), infrastructure hardening, evacuation planning, air quality alerts,
and social and infrastructure recovery and rebuilding. Key stakeholders need
to be involved throughout the fire management process. This includes
involving women and men from local communities so that local needs,
concerns, and potential barriers to action can be addressed, and a common
understanding and long-term vision for how to live with fire is developed,
shared, understood, and acted upon.

8. Improve firefighter safety
While firefighting is an essential component of fire management at all scales,
the safety and long-term health of firefighters is paramount. The risk of harm to
both female and male firefighters, before, during, and after operations must be
minimised. Fire management bodies must take measures to ensure safe work
practices in all aspects of firefighting, ensuring that they understand and
reduce the risks of smoke inhalation, minimise the potential for life-threatening
entrapments (i.e., burn-overs), and provide firefighters with access to adequate
hydration, nutrition, rest, and recovery between shifts. In many instances,
internationally agreed standards for assuring effectiveness of firefighting efforts
may also act to minimise the exposure of firefighters to life-threatening
situations.

9. Promote the collection of data and information on the gender dimension
of wildfires
Available research indicates that women and men have different approaches
to wildfires, including risk perception and decision making. The collection of
sex-disaggregated data will help to identify patterns for further analysis,
including national, regional, or global trends. Understanding gendered risk
perceptions can help policymakers develop more effective and robust
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approaches to wildfire management and improve safety for all members of
society. Improving gendered knowledge extends to helping firefighting become
a more inclusive activity. Women firefighters face various challenges ranging
from gender discrimination and sexual harassment to ill-designed equipment
and protective clothing that puts them at greater risk of injury.

(Taken from UNEP, 2022)

Discussion

Your answers may have included some of the following points:
Reflecting on how wildfires are entanglements of physical, ecological, and human
processes you may have chosen recommendations that respond to the three
different aspects of this entanglement. This could have included a recommendation
that positions wildfires within the broader context of climate change as an
overarching environmental challenge, a recommendation that focuses on managing
the ‘fuel’ needed to allow fires to start and spread, and a people-focused
recommendation designed to develop more fire-aware human behaviour before,
during, and after fires.
The specific recommendations you chose are likely to reflect the extent to which you
think it is important to prevent fires, rather than develop more effective ways to
respond to them. You may also have considered the extent to which emphasis
should be placed on regional, national, or connected international approaches to
wildfire management.
Ultimately, all of the recommendations made in the United Nation Environment
Programme report are important. Indeed, the variety of approaches to wildfires
within the report once again emphasises the importance of understanding wildfire
as an entanglement of physical, ecological, and social processes. It is only once
wildfires are approached as environmental and social events that effective steps
can be taken to manage and prepare for them.
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Conclusion
In this free courseWildfires: environmental and social entanglements you have seen how
wildfires are becoming an increasingly pressing environmental challenge. You have
reflected on the changing role of fire within human history, explored how wildfire differs
from other types of fire, and considered the environmental and social benefits and
challenges associated with wildfires. You have focused on the wildfires in Greece in 2007,
the impact they had, where they were most significant, and why they happened. In
particular, you have also used the geographical concept of entanglement to explore how
these fires were the product of indivisible related physical, ecological, and social
processes. Finally, you have critically reflected on the extent to which Greece is prepared
for future wildfires and used recent United Nations recommendations to draw your own
conclusions about the most effective ways to manage wildfires in the future.
Wildfires are complex environmental challenges. Caused by the entangled effects of
climate change, weather, ecology, land use, human behaviour, and many other factors.
Therefore, the risk of wildfires will never be eliminated. However, by approaching wildfires
as entanglements you have been able to develop sophisticated approaches to the
complex challenges they pose.
Extrapolating out from your application of the concept of entanglement to understand
wildfires, you can now use this concept to analyse other global challenges. This will help
you assess the complex relationships and co-dependencies that contribute to global
challenges. It will also help you to begin to develop sophisticated responses to these
complex challenges.
This OpenLearn course is an adapted extract from the Open University course
DD213 Environment and society.
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