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Fig 1. Drought affected large parts of Europe in 2018 and 2019. Combined drought indicator for August 2018 derived
using Copernicus Emergency Management Service information (2020), integrating information on anomalies of
precipitation, soil moisture, and satellite-measured vegetation condition into a single index that is used to monitor
both the onset of agricultural drought and its evolution in time and space.
https://edo.jrc.ec.europa.eu/edov2/php/index.php?id=1000

Introduction
We all live with change. We have to continuously
learn to cope and adapt to it whether in our
communities, countries, or at a global scale.
When looking at natural systems, change is part
of normal developmental processes that allow
for adaptation to new conditions and increased
resilience. However, if too severe, adaptation
may prove difficult. Climate induced impacts,
as we see them today, are becoming a major
challenge, which poses not only negative
effects to ecosystems but also to our daily lives.
These impacts can be observed in the last two
decades but especially in the last few years.

Climate change can affect the frequency,
intensity, duration, timing, and geographic
location of weather extremes therefore
the occurrence of associated forest
disturbances. These developments pose
enormous challenges to sustainable forest
management and call for the adaptation of
strategies.

Recent natural disturbance events include
drought, flooding, wildfires, storms and insect
outbreaks, which are affected by climate
change and projected to further intensify in the
coming years.
Some examples:
During the last years, vegetation fires
Drought, fires and windstorms have fuelled
in Southern Europe have been more
unprecedented bark beetle outbreaks in
destructive. The magnitude and intensity of
many European countries, which not only
these fires in combination with lack of knowledge lead to forest loss, but severely affect forest
and means of their management makes them owners’ livelihoods and disrupt timber markets
difficult to control. Forest ecosystems and and trade.
infrastructures are severely affected and sadly
many lives are lost.
Events such as fires now more frequently
occur outside their most predictable
Continuous drought years are leading to
times during the year, which leaves
the new phenomenon of higher fire danger affected actors unprepared to react timely and
alert levels in many parts of Central Europe. comprehensively to the event.
The occurrence of vegetation fires confronts
forest managers and emergency services with
new challenges as they may not be sufficiently
Invasive species and pests are spreading
prepared to address such disturbance events.
due to climatic changes and/or
international trade, which can put an
additional burden on our forests and may have
devastative effects on some native tree species.
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Forest disturbances and their
impacts

Windstorms
Windstorms pose an omnipresent and
unpredictable threat to the forest sector across
Europe. While windstorms account for only 10
percent of overall forest disturbances, they are
responsible for roughly three quarters of total
damaged timber volume. Currently, storm risk

management concentrates largely on postdisaster response risk reduction measures.
More focus will be needed on measures of
prevention and preparedness.

Storms do not halt at country borders and
affect all forest ownership types. They can
affect large areas and cause not only the loss
of livelihoods and income, but also disrupt
wood markets at a local, national, and
international level.

Example
Ice / Sleet Storm, Slovenia (2014)
Approximately 10 million cubic meters of timber
were damaged of which two thirds were broad
leaf trees. The damage was spread across the
entire country and occurred on about 50% of
Slovenia’s forest area (~ 600.000 ha). All forest
ownership types were hit by the storm including
state, community, and private forests. The total
economic damage was evaluated at around
215 million €. Estimates of other impacts to
economy and society (especially infrastructure)
were estimated around 430 million € or even
higher.
Main challenges met were wood
harvest and logistics, timber storage, and wood
market/prices distortions.
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Wildfires
While wildfires burned less area globally in
the past decades, they have expanded from
the traditionally more affected Mediterranean
areas to cover Atlantic, Boreal, and Continental
parts of Europe, where only limited wildfire
management expertise yet exists. Overall, in
Europe, the affected area and the severity of
wildfires has increased throughout the years.
Due to more extreme climatic conditions and
changing land use, fire suppression approaches
are insufficient despite improvements in both

firefighting skills and equipment. While 97 % of
all wildfires are controlled before suppression
has to go into an extended attack (Fernandes,
2020), the remaining 3 % of wildfires are beyond
the threshold of control and cause the majority
of damage and burned area. Consequently,
Southern and Northern Europe need to explore
and investigate new approaches to adapt firesmart landscape management and mitigate the
negative impacts of increased and unavoidable
wildfire occurrence.

Despite improvements in firefighting skills
and equipment, fire suppression needs to
be increasingly supported by measures of
prevention and preparedness as extreme
climatic conditions and changing land use
make forests more vulnerable to severe
vegetation fires.

Example
Fire Disaster, Portugal (2017)
Portugal experienced the worst fire season in
history in 2017. Extreme dry and windy weather
conditions in an unstable atmosphere, combined
with extraordinary high fuel loads resulted in
megafires. A record of 500.000 hectares were
burned, with more than 120 human lives lost.
The fire extreme events ocurred in June and
in October, which is actually before and after
the official fire season. The fires occured in a
matter of a few hours, which was beyond any
response capacity. As a consequence, Portugal
adopted a new integrated fire management
strategy and created a new Fire Management
Coordination Authority, emphasising resilient
landscapes.
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Example
Wildfire Lübtheen, Germany (2019)
A wildfire near Lübtheen broke out on June 30
2019 during a heat wave in Europe at a former
military training area in Mecklenburg-Western
Pomerania. The fire extended to 944 hectares.
The district declared it a disaster fire. At times,
more than 3000 emergency services personnel
from several federal states were deployed,
including the Army and state and federal police.
Several neighboring villages with a total of
more than 700 inhabitants were evacuated. It
was the biggest fire in Mecklenburg since 1934.
Unexploded ordnance from the past 150 years
of military training and battles from World War
II made firefighting an extraordinary challenge.
This showed that in particular, firefighting
management on contaminated landscapes
requires new concepts.
5

Biotic agents
Connected with a changing climate and
growing international trade, biotic agents are
becoming more established and develop at a
faster pace. A recent example is the bark beetle
outbreak that induced massive dieback of
Norway spruce across Europe, with damaged
areas increasing noticeably since 2015 and
drastically in the years 2018-2020. Whereas bark
beetle outbreaks have occurred regularly in the
past, especially following wind storm damages,
the outbreaks were mostly confined to a

regional level. However, due to warmer climate
and longer vegetation periods, bark beetle
populations now tend to develop faster as the
beetle completes two or three generations per
year, instead of only one or two. In combination
with the unprecedented drought in large parts
of Central Europe from 2018-2020, spruce trees
showed reduced resistance to bark beetle
attacks and even healthy trees were colonised
by the beetles in great numbers.

Biotic damages are accelerated by warmer
climate, longer vegetation and drought
periods. This relates in particular to bark
beetle infestations with its often severe
consequences.

Example
Bark beetle, Central Europe
More than 200.000 ha of spruce dieback affected
stands have been identified in Germany alone.
Similar damages occurred across Central
Europe and led to collapsing wood markets.
Many forest owners are uncertain about
suitable tree species that could replace spruce
on these sites. In lower elevations, patches of
spruce killed by bark beetles can be observed
even within broadleaved stands.
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For example, the largest forest owner in the
country, the Forest State Enterprise of the Czech
Republic, has already reported a negative
economic balance due to the outbreak, and
they expect this situation to persist at least until
2023. Heavy salvage and sanitary operations
are being deployed to face the outbreak, often
Since 2018 the Czech Republic has been supported by new subsidy systems and changes
experiencing an outbreak of bark beetles that in forestry legislation.
exceeded any historical records. The outbreak
has most severely affected the South-central
districts, though damages are being reported
from across the country. While the amount of
salvaged trees in the pre-outbreak period had
varied around 1-3 mil. m3 annually, it reached 13
mil. m3 in 2018 and 22.8 mil. m3 in 2019.
The present-day situation indicates further
intensification of the outbreak in 2020, around
25 % as compared to the previous year. Large
pulses of salvaged trees have overwhelmed
human, storage, and transportation capacities
and resulted in a sharp drop in timber prices.
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Challenging times call for informed
and innovative action
Disturbance events of the recent past should
make us reflect on how we deal with disasters
and their associated risks. There are four
phases defined in the crisis management
cycle for disaster risk reduction when dealing
with disturbance events. They are namely,
prevention, preparedness, response, and
recovery. Currently, focus is given mainly to

Prepardeness: planning in advance
the response to a disaster (e.g.
contingency plans, training,
infrastructures in place)

Prevention: measures
adopted that support
minimising the impacts
of a disaster (e.g. adapted
forest management, fuel
load reduction)

response and recovery. Institutional memory is
dominated by reactive approaches favouring
disturbance suppression. Universally, there is a
large emphasis on dealing with forest hazards
after they have caused damage, following an
attempt to restore the former functions of the
forest.

Response: actions taken in the
course of a disaster event (e.g.
fire suppression, salvage
wood removal)

Recovery: returning
back to normal with
aim to improve post
disaster situation (e.g.
replanting)
Fig. 2. The four phases in the crisis management cycle for disaster risk
reduction.
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Current focus of risk management is on
response and recovery. More emphasis
should be given to pro-active measures that
contribute to risk prevention and allow for
better preparedness for future disturbance
events.
Once back to a new normality after an event,
efforts on prevention and preparedness in
view of future disasters often fade into the
background. However, the crisis management
cycle for disaster risk reduction emphasises the
importance of ongoing management through
all risk phases, highlighting disturbance event
prevention and preparedness to act swiftly and
professionally once the event occurs.

events, there is a need to strengthen disaster
preparedness, action-taking in anticipation of
events, and ensure capacities are in place for an
effective response and recovery at all levels. The
recovery phase is therefore a good opportunity
to build back better by integrating disaster risk
reduction into development measures. The
prevention and preparedness phases follow
and support the development of capacities and
knowledge and contribute to increasing the
With an increasing number, magnitude, and resilience of forests.
geographical spread of forest disturbance

Example Wildfire
Prevention
Action:
• Short and midterm: risk classification and
mapping of at least south and south-west facing
slopes. Mapping of forest age, structure, and type
of these areas to understand fuel characteristic.
Consequently, modification of forest structure
to reduce flammability, i.e. removal of fine fuel,
prune trees, and reduction of vegetation density
and amount along roads and skidding lanes.
• Long term: close-to-nature forestry concepts
to reduce flammability through moist forest
climate, forest structure, and composition and
rich humus layer with active soil organisms
• Awareness campaigns to reduce ignitions
Effect:
• Healthy and resilient forest ecosystems
• More close-to-nature management
• Enhanced biodiversity
Preparedness
Action:
• Establishment of early warning mechanism
• Pre-season planning between forest managers,
fire service, and all involved actors
• Trained and well-equipped initial attack teams
Effect:
• Easy and quick accessibility and established
communication channels between agencies
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Response
Action:
• Well-coordinated response measures with a
focus on fast and effective initial attack
Effect:
• Effective fire suppression in early stage of fire
spread
• Safe and cost effective fire fighting
Recovery
Action:
• Restoration of degraded forests; restocking with
adapted species
• Use of natural regeneration where suitable
• Adapting of forest and wildlife management
objectives to recovery for mitigation (build back
better)
Effect:
• Well planned recovery instead of “back-tonormal-as-fast-as-possible” agendas to ensure
regeneration is already preventing future
damages

Emphasis on all phases of the crisis
management cycle for disaster risk
reduction
Addressing forest disturbances and their
impacts require both PRE-active and RE-active
measures. This holistic approach is crucial
for being adequately prepared to effectively
respond to forest disturbances, although the
emphasis on particular risk management phases
may vary depending on the type of disturbance.
To best ‘pre- and re-act’, it is essential that
research, operational management, and
policy work hand in hand at a local, national,
or European level. Supported by good practice
examples and the exchange of knowledge
between the involved actors, these interactions
will excel mutual understanding of how to act
and create indispensable trust for a continuous
and open exchange on corresponding needs.
PRE-active management measures need to
receive more public visibility for their role in
mitigating the effects of disturbance events. In
time of eminent need, policy should react swiftly
and effectively to respond to a disturbance or to
ensure a speedy recovery. Preventive measures
and preparing for future disturbances take
place during times when disturbances are
not imminent and thus are often not given the
appropriate attention.

Sharing good practices is a priority
Documenting examples of good disturbance
management strategies and being able to
reflect on them is one of the best ways to learn.
In Europe, there is a vast amount of expertise
but it remains inside a country or even a region.
As disturbance regimes are causing challenges
across the continent, sharing good practices
on what has worked (or not) in disturbance
management is crucial. Having an example of
a good strategy and being able to discuss it with
someone experienced with its implementation
can improve the disturbance management on
both sides as the best knowledge is shared and
combined. Sharing practices also increases
transnational cooperation and can lead to
novel innovations in disturbance management.
It strengthens cross-border relationships and
the development of a European disturbance
management community, which in turn creates
further adaptive capacity to global challenges.

Considering this, we would like to share
experiences gathered within a wider forest
disturbance risk community. This community has
implemented a portfolio of different measures
for all phases of the crisis management cycle
for disaster risk reduction and shared and
communicated their outcomes.
Workshop on biotic damages to forests – exchanging
good practices and applied tools, Prague, 2019.
(Photo: Jose Bolaños)
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and maintaining networks by meeting and
training together is of utmost importance.
Fostering exchange and learning builds
capacities

Operation Wald - Rettung für die grüne Lunge (Series
Plan B in German Television, ZDF, 2019)

Networking and communication play a
crucial role
Fostering
cross-border networking
and
disseminating resources through different
channels for the involved actors and the public
are crucial for effective communication. The
communication process covers all stages of
disturbance events, including the pre-active
phase. Only a well-informed audience will
better understand and react to disturbance
events and their consequences. The purpose
of communication includes preventing the
circulation of false information; promoting
appropriate
and
professional
actions;
supporting an open dialogue among
stakeholders, scientists, and practitioners, and
advocating the right measures during the entire
crisis management cycle. The communication
of gained experiences on handling past
disturbances and identifying new innovative
management approaches enhance forest
resilience.
An
active, efficient,
and engaging
community that
is building up
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Knowledge and experience in forest risk
management takes many years for people to
attain. Theoretical information needs to be
observed and understood in real crisis situations
to gain sound understanding and confidence.
Large-scale disturbances occur only rarely
in the professional life of a forest manager.
Experience and knowledge not shared may
then retire with those having this expertise.
This can hamper the build-up of capacities
and readiness to effectively address future
disturbances. Exchange of expertise can include
for example (a) providing insight into forest risk
scenarios that may not be common at present in
a country/region but allow for preparedness of
the unexpected, (b) fast-tracking the exchange
of experiences by facilitating professional
exchanges, or (3) training events and
workshops across disciplines, disturbances, and
country borders that help bridge knowledge,
intercultural, and language barriers in close
cooperation with local experts and respective
institutions. Such actions have been tested
and implemented successfully and have
yielded positive responses. Having a platform
that facilitates the provision of such services
in a coordinated manner fosters knowledge
exchange and capacity building.

Exchange of Experts Programme between Belarus,
France and Germany facilitated by the World Bank
and the SURE project, 2018 (Photo: Belarusian State
Technological University)

response capacity, but seldomly improves the
Interaction of policy with practice and
risk management and understanding itself.
research fosters pro-active decision This is reflected formally e.g. through laws and
making and holistic risk management
regulations or informally through media and
direct communication. Any changes are then
Policy making needs both guidance from measured against such prevailing perceptions.
science and practical experiences to support New approaches that reinforce this view are
development and wide uptake of holistic usually welcomed while those challenging
risk management approaches. The FOREST it may be met with reservation. It is thus not
EUROPE policy process stresses in a publication uncommon that new findings or innovative
on climate change adaptation the importance measures at first may lack acceptance.
of responding to recent increases in forest Changing current behavior towards accepting
disturbances. It is argued that disturbance the need to adapt to new circumstances is
prevention measures need to be strengthened challenging as we tend to aim to “go back to
and that risk management strategies should normal as quickly as possible”. Rethinking risk
embrace enhancing forest resilience to mitigate culture therefore implies the encouragement to
future disturbance impacts. This was a central increase interaction amongst different actors,
theme of the FOREST EUROPE workshop “Pro- support the willingness to learn and to exchange
active Management of Forests to Combat experiences at national level, but also across
Climate Change Driven Risks: Policies and country borders and continents.
measures for increasing forest resilience and
climate change adaptation“ organized with the
support of the SURE project and EFI.
Rethinking risk culture
Existing risk management systems have
developed over time to become mainly
skeptical of the role that disturbances play in
natural development cycles. They disrupt and
in cases severely impact our daily lives. In the
context of forest disturbances, this implies that
all disturbances are seen as damaging and
therefore regarded as “disasters”. This risk
culture also assumes that suppression and
control are necessary, sufficient, and effective
for protecting natural ressources and related
ecosystem services, and our economy and
wellbeing. When suppression and control are
insufficient, risk culture traditionally improves

Norwegian Fire Service visiting Catalan Fire Service
experts – exchange amongst two different forest
disturbance risk cultures (2015). (Photo: taken from the
Exchange of Experts Report Norway - Catalonia, Spain
2015 in the course of the Frisk-Go Project)
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Key messages

The impacts of climate change pose enormous challenges to sustainable forest
management. The need for enhancing forest resilience against disturbances requires
pro-activeness:
Risk prevention and preparedness – crucial to enhance forest resilience
Create networks of trust – foundation for open communication amongst involved actors
Science-based best practices – evidence-base for informed decision making
Collaborate across disciplines and country borders – exchanging knowledge and building
capacities
Engage with media and the public – share information and raise awareness
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