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What is fire 
and what is a 
forest fire?
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1. Fire has always been 
here. 
JULI G. PAUSAS, CIDE-CSIC, VALENCIA. 

The Mediterranean climate is characterized by the coincidence of the 
warmest and the driest period of the year, and by the presence of dry 
storms. Therefore, at least since the origin of the Mediterranean climate 
(a few million years ago), there have been natural fires in the region. 
During this period, many Mediterranean plants have evolved 
developing different adaptive strategies to survive and reproduce under 
recurrent fires. That is, fire has shaped Mediterranean landscape and its 
biodiversity since long ago. The Mediterranean biodiversity cannot be 
understood without fires and summer drought. 

This statement does not mean that forest fires are always beneficial; 
each species is adapted to a specific fire regime, that is, to the 
frequency, intensity and seasonality of fires that occurred during the 
evolutionary history of the Mediterranean region (ecologically 
sustainable fire regime). Fire regimes outside this historical range can 
be detrimental to biodiversity. Therefore, fires per se are not detrimental 
to biodiversity, although there may be fire regimes that are. For nature 
conservation, it is important to favour ecologically sustainable fire 
regimes and to avoid ecologically unsustainable fire regimes.
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2. Interactions between 
landscape dynamics and 
fire regime. 
CRISTINA MONTIEL MOLINA, UNIVERSIDAD COMPLUTENSE DE 
MADRID. LUIS GALIANA MARTÍN, UNIVERSIDAD AUTÓNOMA DE 
MADRID. 

Fire and the landscape have many aspects in common. Both have a 
natural and cultural character and a spatial dimension which 
transcends ownership structures as well as political and administrative 
boundaries. Both are dynamic realities of changing circumstances. 
Landscape is a result of its historical evolution, and fire behaviour also 
depends on past events and on the collective memory. 

The current landscape is different from the landscape from the 
mid-20th century. The socioeconomic dynamics from the 50’s, 
together with recent global changes have caused a transformation of 
the socio-ecological structures resulting in an increase in the frequency, 
potential size and intensity of fires that are becoming larger, faster and 
more complex. This situation is even more challenging due to social 
demands, as the protection of people and goods is prioritised. 

Actually, fires propagate throughout the landscape, influenced by the 
shape and by the availability of fuel arranged upon it. On the other 
hand, both landscape and fire have historically evolved together. For 
this reason, in order to efficiently prevent unwanted fires and protect 
communities from the risk of fires, prevention activities should be 
carried out at a landscape scale. Therefore, fire prevention should be 
integrated in the spatial planning and urban planning policies; in a 
similar way as the risk of floods is managed.
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3. Agricultural uses of the 
territory and risk 
management of large fires. 
EDUARD PLANA BACH. FOREST TECHNOLOGY CENTER OF CATALONIA. 

The agricultural and forest lands have a direct connection with the 
potential severity of forest fires. They impact on the quantity, 
distribution and types of vegetation found on the landscape. The 
management or lack of management of land, impacts on the quantities 
of fuel available to burn and the intensity and potential size of fire 
events. In the recent past, changes to agricultural intensification has 
degraded the historical mosaic landscape in marginal zones; this 
increases the continuity of fuel and removes potential windows of 
opportunity to contain fire spread. Furthermore, the industrialisation of 
farming has resulted in the abandonment of much of the upland 
pastures; and the reduction of wood extraction (forestry) and 
undergrowth removal (shepherding). Those activities have also 
favoured an increase of available fuel loads. The combination of these 
factors has triggered high-intensity fires with the capacity to consume 
large extensions and which often exceed the capacity of firefighting 
agencies, who are at times unable to prevent fire spread. 

It is important to re-introduce processes that actively manage fuel 
availability by reducing fuel loads and redistributing it across the 
landscape. Planned fuel management through controlled burning and 
the incorporation of an agricultural policy supporting a landscape scale 
response to forest fire risk reduction, will have a radical effect, and 
redress the balance in favour of effective management of the fire risk in 
the future. This management involves the reduction of the fuel load 
contributing to transform young and dense woodlands to adult and less 
dense forests. The option of a non-managed landscape keeps the 
entire region in a high risk of large, powerful and severe fires. The 
current fire risk situation is a threat to people, property and the 
infrastructure, as well as the ecosystem itself, with the potential of 
worsening the fire risk due to climate change.
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4. Everything is landscape. 
ALEJANDRO GARCÍA HERNÁNDEZ. MINISTRY OF THE ENVIRONMENT 
AND RURAL, AGRARIAN POLICIES AND TERRITORY OF THE REGIONAL 
GOVERNMENT OF ANDALUSIA. 

It is common knowledge that the abandonment of any agricultural, 
industrial or urban land, will result in re-forestation of that land. 

So, how in the past did our ancestors convert the forests to agricultural, 
urban and ultimately industrial landscapes? With one of the tools that 
has proved to be really effective as a land management tool, fire. 

Fire is the tool that has contributed the most to the development of 
civilisation. It is essential for the preparation of food; lighting; heating; 
and has the capacity to transform materials and adapt the landscape to 
the population necessities. So, fire should be seen as a friend rather 
than a foe and through its planned use it can assist in the management 
of the threat posed by large forest fires. 

Paradoxically, the “All against fire” is a well-intentioned but confusing 
slogan common in our societies. 

Fire is an ecological element of many ecosystems that promotes 
diversity, is a tool that has the capacity to extinguish or contain a forest 
fire when water is not sufficient or available. The controlled use of fire in 
its strict professional application, has the potential to effectively 
manage areas of the landscape by reducing fuel loads to a level that 
can be controlled by firefighting agencies using more conventional 
firefighting tactics. So, fire should be viewed as a legitimate tool, that 
can be used as a prevention, preparedness or intervention method to 
compensate the abandonment of rural areas and reduce the impact of 
forest fire, both on the landscape and to communities. 
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5. The climate change 
aggravates the situation. 
RAUL QUILEZ. TÉCNICO FORESTAL EN EL CONSORCIO DE BOMBEROS 
DE VALENCIA, GRADO EN INGENIERÍA FORESTAL Y DEL MEDIO 
NATURAL, MÁSTER FUEGO: CIENCIA Y GESTIÓN INTEGRAL, DOCTOR 
EN INCENDIOS FORESTALES. 

The main environmental factors affecting the quantity, availability and 
condition of vegetation and therefore, the fire behaviour of forest fires 
including fire spread and intensity are rainfall and temperature. 

Rainfall has a clear effect on the growth of plants. It is not enough just to 
know the quantity of rain, but it is also important to know the phase of 
the plant cycle in which the rain is influencing its development. For 
instance, a period of drought even in the spring can cause a 
hydrological deficit that may result in large forest fires. 

Temperature has a critical impact on the levels of relative humidity. Low 
levels of relative humidity affect the drought stress to both live and 
dead vegetation, and affects its “availability to burn: Significant heat 
waves have a notable impact on temperature and relative humidity. 
Currently, there appears to be an increase in the frequency of weather 
conditions that support increases to temperature and to periods of 
drought. This is supported by statistical evidence that shows increases 
to average temperature over recent years. 

Forest fires, as we know them (in terms of frequency, seasonal variation, 
severity, etc.), are going through a period of significant change caused 
by the forest mass expansion and its interaction with the population. 
Another important change is the meteorological conditions that are 
becoming more supportive to forest fires, undeniably affected by the 
denominated climate change. 
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The climate change scenarios predict a reduction of rainfall in the 
spring and earlier heat waves in the summer. These changes will 
contribute to major fire suppression campaigns earlier in the spring. The 
environmental conditions will produce a more virulent and intense fire 
behaviour, limiting the capacity of the firefighting services to control 
and supress fires.
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But…
what do we 
know or 
believe we 
know about 
forest fires?
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6. The bad use of good 
statistics. 
MARTÍN ALCAHUD. I.F. ANALYST OF CASTILE LA- MANCHA. 

There is a general opinion that all fires are bad, the causes of fires are 
usually human and intentional, and that the problem can be solved by 
changing human behaviour. Therefore, the solution is found through 
education, punishment and prevention. This vision is reinforced by a 
simplistic use of the available statistics. Statistics should be 
interpreted according to the geographic zones defined by the 
appropriate Ministry. Mixing and adding the information of the 
different realities, generates mathematically correct results, but 
difficult to relate back to the different realities, being misleading. 

On the other hand, it is necessary to show the true reasons and 
causes of forest fires, which are often far from the ones that are 
usually considered, such as “urban interests”, “wood trade” or similar; 
real “black swans”. Such arguments that have a low influence but a 
high impact, cannot be used to generalize. Almost 70% of the so-
called intentional fires come from the agricultural burns and 
regeneration of pastures. The act of including these causes in 
“intentional” fires, criminalise and distort the reality, disseminating a 
vision in which it seems that many people are interested in burning 
the forest. Calling this motivation by its appropriate name and 
managing this reality, the intentional fires percentage will be close to 
20%. We therefore have a conflict between the current general 
prohibition, and the use of fire as a management tool in rural areas. 
We have attributed the undeniable damage of the forest fire to the 
use of fire as a management tool, although it is clearly not the same. 

Providing information on the true reasons and causes is essential so 
that society can understand the real problem, allowing effective and 
realistic fire managing policies to be generated. These can then 
support the current prevention and forest fire extinguishing 
regulations. Following the simple message “fight against fire” is like 
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wanting to fight against the rain of summer storms; it does not make 
any sense. 
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7. We must reach out
the media. 
FRANCISCO SENRA AND CARLOS RUIZ. TECHNICAL ANALYSTS INFOCA. 
ANDALUSIA. 

Society is more urban than ever before. This reality has huge effects on 
the social perception about forests and rural environment in general 
and, particularly, about the management of forest fires. Society pictures 
a big flame front devastating everything without knowing the real 
impact of each fire on each type of vegetation. The “severity” of each 
fire is variable; affecting pasture, brushwood and woodland differently, 
depending on its “intensity”. This point of view is the same when 
appreciating the consequences on the population, the forest fire 
prevention and suppression Agencies and the people who work in 
them. 

Social education is a determining factor on making people understand 
the messages related to forest fires. Nevertheless, deficiencies 
regarding the contact between citizens, prevention and firefighting 
services are obvious and alarming. 

The main information channel for the population is the media. However, 
news reports about forest fires are embellished by sensationalism and 
only appear during the summer season. However, the main problem 
comes from the wildland sector itself. The agencies involved fail to 
provide sufficient information in both quality and quantity about the 
emergency. Consequently, the information provided to the community 
is not from the firefighting services but from others, usually less 
accurate sources. This situation jeopardises the professional image of 
the prevention and forest fire suppression services and generates a 
level of mistrust. 
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Currently social networks are an opportunity to disseminate the 
appropriate messages into the population. The regional and federal 
administrations must develop communication services through these 
networks, not just as communication tools, but also using them for 
social education in which we are all responsible.
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Can we 
eliminate 
forest fires?
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8. Fire supression is the 
response, but not the 
solution. 
LUIS BERBIELA. JEFE DEL SERVICIO DE GESTIÓN FORESTAL DE LA 
CONSEJERÍA DE MEDIO AMBIENTE OF THE BALEARIC ISLANDS. 

Public agencies have assumed the sole responsibility to fight forest 
fires. For decades, they have focused on trying to prevent negligent or 
intentioned ignitions, and tried to provide a faster response in order to 
intervene at an early phase of a forest fire emergency. 

Successive summer advertising campaigns have focused on punishing 
people causing a fire. Even the law has been reinforced for this purpose. 
There has also been an increase in the number of available ground and 
air resources used to fight fires, not only in the firefighting agencies but 
also in the Military Emergency Services (UME), as well as the 
implementation of new technologies in order to help detect and control 
fires. 

The reality is that while the fire suppression resources are increasing 
and getting better every year, effectively extinguishing 80 to 90% of the 
fires, the forest fire problem is getting worse. 

The real danger, the uncontrolled large forest fires, will always occur 
during extreme environmental conditions (droughts, heat waves, wind 
storms, low humidity periods, etc.). Currently these forest fires are rare, 
but we must accept that we will have to cope with them more often, in 
more places and during more months. In order to coexist with 
something that can be so devastating, we must protect ourselves. 
Prevention is the key. 

We must understand that the consequences are so serious and 
dangerous that what caused the fire seems to be almost irrelevant, so 
focusing only on reducing the initial cause of ignition, whether 
intentional or accidental, is not the only consideration to take into 
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account in relation to prevention, because it does not change the result. 
How vegetation/fuel is managed, how fuel continuity is broken on the 
landscape and its resilience are crucial influences on preventing fires 
having a serious impact on government, communities and firefighting 
agencies. 

The solution to reducing the impact of fire on society in the future, is not 
to provide more and more resources, trying to contain bigger and more 
intense fires that at times will be beyond the threshold of control; it is to 
manage the problem at source. The source of the problem is the 
amount of fuel available to burn and its continuity and arrangement on 
the landscape. It is through the smart management of the landscape 
and the reduction of fuel arranged on it that will allow the issue to be 
addressed. Policies should be concentrated on addressing the 
vulnerability of agroforestry spaces and the threat they pose to urban 
interfaces by increasing the patchiness of burned lands, reducing the 
fuel load and structure to keep communities safe. 

Is it necessary to change the sensitivity against fires? the priority is to 
ask: Are you safe? Is your family safe? Is your home, neighbourhood, 
village safe? And then: what do you do to be safe? What should you do 
to be safer? All those questions have the objective to actively manage a 
landscape susceptible of burning in a fire.
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9. From small to large fires; 
from lineal fire to complex 
large fires. 
Professionalisation. 
MARC CASTELLNOU. CHIEF ANALYST OF THE GRAF OF THE GOVERMENT OF 
CATALONIA FIREFIGHTERS. 

The suppression paradox is a way to explain the adverse effect caused 
when there is an excessive pressure placed on the firefighting agencies 
to reduce the burned surface area caused by forest fires. The original 
success of this policy, which reduces the number of fires and the total 
area burned, unfortunately contributes to the development of larger 
fires. This is due to an increase of fuel loading over a period of time. 
These fires with more intensity, spread faster and burn over larger areas 
than the ones we had before the extinction policies. 

This paradox is explained by the term ‘fire generations’ which can be 
used to explain how fire behaviour has evolved over the last decades. 
Due to the rural abandonment in the 50’s, the first large forest fires 
occurred for the first time in decades, on what can be described as a 
landscape with a continuous vegetation. They are referred to as 1st 
generation forest fires. These fires can be controlled with fire crews and 
firebreaks. The 2nd generation of forest fires occurred due to the 
unstoppable process of fuel loading across the landscape. These fires 
are continuous and intense. During the 70’s and 80’s the administration 
responded to this type of fire by becoming more professional, 
specialised and by purchasing more effective equipment. 

However, in the 90’s, a 3rd generation fire type appeared, in which the 
fire environment began producing fires which spread through 
convection, causing massive spot fires that spread more quickly. 
Subsequently, 4th generation forest fires started due to the increase of 
forest-urban interfaces. Finally, the 5th generation forest fires happened 
due to the simultaneous occurrence of large forest fires and fires in the 
forest-urban interface. Those have completed the series. 
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This process marks at the same time a professionalisation reality where 
each region has evolved according to its generational situation and fire 
types in an isolated way. It is necessary to adapt the competences and 
abilities of the fire services to the necessities of the fire moment 
(generation) to be able to create an open forest fire community. We do 
not all have the same paradox and type of fire generations. Knowing 
‘who is who’ is essential to achieve a transversal and operational 
professionalisation in Spain.
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Then, how can 
we coexist 
with this 
reality?
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10. The risk perception and 
the necessity of
self-protection. 
JAIME SENDRA, FRANCISCO MIRALLES AND MIGUEL ÁNGEL LÁZARO. 
FIREFIGHTING DIRECTOR SUPPORT GROUP (GADEX). ARAGON. 

The current emergency system gives a message to the citizens of 
protection (civil protection) against any kind of risk. In general, there is a 
global conscience that the citizens have the right to be protected. In 
these conditions, an elevated percentage of the population, live under a 
misleading feeling of absolute and total security. Most of the population 
believes that a large disaster will unlikely happen to them, “...this cannot 
happen to me”. But, once a disaster event occurs, they believe that the 
firefighting agencies will go to defend them or even avoid the fire for 
them. 

We have already point out that the current society lives in urban 
environments: around 80% of the Spanish population. For the last 
years, a significant portion of citizens are getting closer to the rural 
environments, either in second residences away from the urban areas, 
in vacation homes or in amusement-cultural spaces. This motivates a 
high dispersion of the settlements and creates landscape structures 
such as wildland-urban interfaces, generating new risks. These 
interfaces are more vulnerable to fires. During a fire event in such 
interfaces it requires a larger number and typology of resources 
increasing exponentially the difficulties to supress the fire and causing 
an unreal safety perception. The firefighting services may not have the 
capacity to extinguish those fires and attend all the simultaneous 
needs. However, citizens do not conceive this incapacity of the 
firefighting agencies to face those extreme situations.
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On the contrary, it is assumed that the firefighting agencies have the 
capacity and obligation to attend and solve everything. This excessive 
trust on the system motivates the lack of a conscience of fire risk. When 
the reality is suddenly different... “the fire was approaching to MY field 
or to MY house and no-one came to supress it”, the incapacity cause 
outrage among the population. 

Against this we can only be aware of the real risk and promote the 
implementation of a culture of self-protection to generate urban 
environments prepared to receive the fire. In cases where the forest fire 
is in the forest-urban interface, structures should be defendable and the 
forest environment surrounding the structures should be managed to 
allow opportunities to extinguish the fire. 

Citizens should think about their own environment, their goods and 
their lives. The administration should educate the society, especially the 
youth, design an appropriate regulatory framework and develop 
emergency and self-protection plans that can contribute to pre-design 
firefighting actions.
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Conclusions
& suggestions
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Step by step. 
• Society should know, understand and assume that fire and forest 

fires have always been here. The fire, along with the human beings 
and their agricultural, farming and forestry activities are responsible 
for the actual peninsular landscape and its biodiversity. 

• If the ecosystem grows freely and with no intervention (without 
management) the fuel accumulation problem will get worse. The 
climate change situation increases, together with other factors, the 
possibility of having scenarios in which fires are more frequent and 
intense. These fires are damaging for the forest and dangerous for the 
population. 

• It is not possible to eliminate fires completely from our ecosystems; 
Fighting large forest fires and responding simultaneous to civil 
emergencies is ineffective whatever the dimensioning of the 
firefighting agencies is. It is just a lost battle and a waste of public 
resources. 

• It is necessary to create a “Communication and Social Responsibility 
Strategy” which, assuming the current forest fire reality, generates a 
shared personal, social and institutional responsibility. 

• It is possible to keep our landscape and its biodiversity by maintaining 
the generating factors. This includes promoting a sustainable use of 
forest products and managing the forest fuel. 

• Therefore, it is necessary to recover a sustainable fire regime and this 
involves using prescribed and controlled fires, and the management 
(without extinction) of low intensity fires. 

• Self-protection is indispensable in order to adapt the population to 
the fire and forest fires. A prepared human infrastructure is more 
resistant to face a fire and it increases the options of being defended 
by the firefighting agencies when a forest fire occurs. 
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• The aforementioned is possible by: 

1. The integration of the forest fires risk in land management 
through prevention policies based on fire ecology itself. 
These will ultimately contribute to reduce the vulnerability of 
landscapes, infrastructures and homes to fires and will help us 
learn how to coexist with the forest fires. 

2. The professionalisation of the fire agencies that will 
contribute to increase the cooperation among agencies facing 
large forest fires. This has to be led by fire specialists, that 
coordinated with transparency and homogeneity that will 
promote the compatibility among professionals at national 
and European levels. 
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