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Means of combating forest dieback - EU
support for maintaining forest health and

vitality

Requardt A ", Schuck A @, Kohl M

All EU Member States face economic and ecological losses due to forest dam-
ages. Thus, combating forest dieback, as for example caused by the effects of
climate change, is a contribution to human safety and well-being and the sus-
tainable development of Europe. At the EU level several efficient and well es-
tablished policy instruments are developed and implemented, which contrib-
ute to the prevention, mitigation and control of forest dieback. The most im-
portant EU instruments in this context are the Rural Development Regulation
(Council Regulation (EC) No 1257/1999, replaced by the Council Regulation
(EC) No 1698/2005) and the Forest Focus Regulation (Council Regulation (EC)
No 2152/2003, expired in 2006). The article reviews main EU policy and finan-
cial instruments and evaluates the feasibility of combating various causes of

forest dieback in Europe.
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Introduction

Cooperation and support for sustainable
forestry is part of the EU Forestry Strategy
(1998; Council Resolution of 15" of Decem-
ber 1998 on a Forestry Strategy for the
European Union - 1999/C 56/01) and the EU
Forest Action Plan (2007-2011; COM (2006)
302 final: Communication from the Com-
mission to the Council and the European
Parliament of 15 June 2006 on an EU Forest
Action Plan), aiming to ensure the protection
and sustainable management and develop-
ment of EU forests. The European Com-
munity and its Member States have made
several international commitments relating
to the maintenance and protection of their
forests, like within the UNFCCC (United
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Nations Framework Convention on Climate
Change) and the Kyoto Protocol, the CBD
(United Nations Convention on Biological
Diversity) or the CCD (United Nations Con-
vention to Combat Desertification).

In order to meet the aim of managing
forests sustainably the health and vitality of
forests is of high relevance. Forest health
and vitality serves as an indicator for negat-
ive environmental impacts, which can in turn
affect human welfare and the quality of life
(MCPFE 2007). The EU Member States face
economic and ecological losses due to forest
damages. In recent years severe storms, fires,
droughts, insect infestations and diseases
have raised the attention of practitioners, re-
search and policy makers alike. Thus com-
bating forest dieback is seen as a contribu-
tion to both human safety and well-being and
the sustainable development of Europe.

In order to effectively combat forest die-
back in the EU, the magnitude and causes of
forest dieback need to be assessed, efficient
and coherent measures and strategies de-
veloped and implemented at both the com-
munity and national levels.

A feasibility study on “Means of combat-
ing forest dieback in the European Union”
was initiated by the European Parliament de-
manding the European Commission to in-
vestigate the development of concrete pro-
posals for preventing, mitigating and control
forest dieback in the EU. The study was car-
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ried out by the Institute for World Forestry
(Hamburg) and the European Forest Institute
(Joensuu) in 2007 (Requardt et al. 2007 - the
study report and its annex can be down-
loaded from EU DG ENV website:
http://ec.europa.eu/environment/forests/fpoli
cies.htm). The main objectives of the study
were to:
 review different factors affecting forest
dieback in the EU and their related causes,
« analyse and evaluate the effectiveness of
available EU legislations and instruments
to combat forest dieback in the EU and
» examine the possibilities for establishing a
specialised entity for forest protection.

The primary task of the feasibility study
was to analyse and evaluate the effectiveness
of relevant EU legislations and instruments
towards combating forest dieback in the EU.
Most relevant EU instruments were analysed
on how they address specific damaging
agents and threats to forests in terms of pre-
vention (targeted measures in threatened
areas), mitigation (measures after damage
occurrence in affected areas) and control
(measures to monitor and manage total forest
area).

Results

Importance of individual threats to
forest ecosystem health and vitality

In addition to a comprehensive literature
review on forest condition and the different
causes of forest dieback in Europe, a survey
was conducted in the EU Member States in-
vestigating the significance of damaging
agents in EU27 forests. The results of the
survey are summarised in Tab. 1 and indic-
ate the importance of individual threats to
forest ecosystem health and vitality within
European regions. Insects, storm/windfall,
and fire were regarded as the most serious
threats in Central Europe, Western Europe
and Southern Europe respectively. Regional
differences in relation to damage types and
intensity reflect the importance for particular
instruments to prevent, mitigate and control
various causes of forest dieback.

Box 1 - Definition of forest dieback.

“Forest dieback™ is expressed as an um-
brella term, which incorporates agents of
all kinds that negatively affect the health,
vitality and biodiversity of forests. Dam-
ages can be caused by biotic and abiotic
agents or their combination thus resulting
in mortality, or a significant loss of vitality,
productivity or value of trees and other
components of the forest ecosystem (after
UNECE/FAO 2000). They can be of pure
natural causes, be human induced or result
from a combination of both.
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Nevertheless, the results of Tab. 1, can be
interpreted from different angles. The five
distinguished European regions include a
different number of Member States, but are
weighted equally when computing the total
raking. Furthermore, the ranking does not
take into account regional/national differ-
ences in forest coverage and wood produc-
tion. Thus, Member States with a small
amount of forest area and low wood produc-
tion have the same impact on the total rank-
ing, as Member States with a high amount of
forest and high timber growth. This aspect
leads to two basic points of views. If a coun-
try with a high amount of forest considers
for example insects and browsing as the
most important threats, these particular
threats can be regarded of higher relevance
and impact on European forests, than if a
country with a small portion of forests con-
siders for example fire or drought as the
main threats. In contrast, countries with
small amounts of forests might be much
more adversely affected by threats given a
high ranking as in Tab. 1. As the economic,
ecologic and societal dimensions and relev-
ance of forests differ between most
European regions, the ranking of threats
causing negative impacts on forests health
and vitality in Europe needs to be distin-
guished and discussed from different per-
spectives. The different degree of ecologic,
economic and societal impact, either at local,
country and/or European level, need to be
considered when evaluating the ranking of
threats and their relevance on a European
forest protection policy objectively.

Relevant instruments and programmes
towards combating forest dieback in the
EU

The responsibility for forestry policy lies
within the EU Member States. Within the
EU many horizontal and issue-driven policy
initiatives that directly or indirectly have im-
pact on the forest sector are developed.
These influence national forest policies and
actions and vice versa. Although the EU
does not have competences in forestry policy
- the Treaty establishing the European Com-
munity makes no provision for a specific
common forestry policy - there have been
several actions and instruments in place for
which EU Member States are obliged to
bring national forest policies in line with EU
objectives.

Pursuant to the principle of subsidiarity and
the concept of shared responsibility, the
European Community contributes to the im-
plementation of Sustainable Forest Manage-
ment (SFM) and to the multifunctional role
of forests (e.g., wood production, protection
of biodiversity, protective functions of forest
soils and water, socio-economic services) by
the means of:

* non-binding policy frameworks, like EU
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Tab. 1 - Ranking of importance of main threats to forests in EU Member States (Outcome of
an enquiry sent to the members of Standing Forestry Committee (SFC) 6/ 2007; replies from
22 countries). Legend: 1 = negligible; 2 = occasionally a problem at local scale; 3 = regularly
a problem at local scale; 4 = regularly a problem at local scale, but with a tendency of large
scale distribution; 5 = serious problem at large scale.

Damaging agent

Northern Central

Storm / windfall 2.8 3.0
Snow / avalanches 1.6 1.8
Drought 1.4 2.5
Insects 34 3.8
Diseases 32 2.5
Browsing 34 2.5
Domestic animals 1.0 2.3
Invasive species 1.2 1.8
Inappropriate management 1.2 2.0
Illegal logging 1.4 1.8
Pollution 1.2 2.0
Fire 1.8 3.0

EUROPE
Western Eastern Southern Total

3.6 2.7 1.6 2.8
1.4 1.7 1.6 1.6
2.9 33 3.0 2.6
3.1 3.0 3.0 33
2.4 2.7 2.2 2.6
3.0 2.7 1.8 2.7
1.3 1.7 2.4 1.7
2.6 2.0 1.4 1.8
2.0 1.3 3.0 1.7
1.1 2.7 1.2 1.5
2.4 2.3 1.8 2.0
2.0 2.3 34 2.5

Forest Strategy/ Forest Action Plan;

* binding directives, regulations and de-
cisions, like the Birds Directive (Council
Directive 79/409/EEC) and Habitats Dir-
ective (Council Directive 92/43/EEC), the
Forest Focus Regulation (Council Regula-
tion (EC) No 2152/2003) or Rural Devel-
opment Regulation (Council Regulation
(EC) No 1257/1999, replaced by the Coun-
cil Regulation (EC) No 1698/2005) for
which financial support is provided by
various funds and financial instruments,
like the European Agricultural Rural De-
velopment Fund EARDF (Council Regula-
tion (EC) No 1257/1999 and 1698/2005),
the Forest Focus scheme or the Financial
Instrument for the Environment LIFE+
(Council Regulation (EC) No 1614/2007).
At EU level several efficient and well es-

tablished measures have been implemented
which contribute to the prevention, mitiga-
tion and control of forest dieback as shown
by Requardt et al. (2007). They are ad-
dressed in the following paragraphs.

EU forest related actions are based on the
principles as laid down in the EU Forestry
Strategy (1998) and the EU Forest Action
Plan (2007-2011). With respect to forest
damages, the EU Forest Strategy specifically
emphasises the need to improve the protec-
tion of the Community’s forests against at-
mospheric pollution and against fire. With
the principles of the Forestry Strategy still
being valid, the Forest Action Plan emphasis
the objective of combating forest dieback
specifically in its Key Action 9: “Enhance
the protection of forests”. Further relevant
Key Actions in that context are: Key action
6: “Facilitate EU compliance with the oblig-
ations on climate change mitigation of the
UNFCCC and its Kyoto Protocol and en-
courage adaptation to the effects of climate
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change”; Key action 7: “Contribute towards
achieving the revised Community biod-
iversity objectives for 2010 and beyond”;
Key action 8: “Work towards a European
Forest Monitoring System”.

The most important EU instrument for
combating forest dieback is the Rural Devel-
opment Regulation and its financial support
by the European Agricultural Fund for Rural
Development (EAFRD). These instruments
provide support for several prevention and
mitigation measures which facilitate towards
improving forest stability and forest restora-
tion. The current Rural Development policy
is built around a competitiveness axis for ag-
riculture, food and forestry, a land manage-
ment-environment axis and a quality of
life/diversification axis in rural areas.
Forestry measures with respect to protection
and rehabilitation are part of Axis 2: Improv-
ing the environment and the countryside. Of
particular importance for the objective of
combating forest dieback is the support for
restoring forestry potential in forests dam-
aged by natural disasters and fire, and for in-
troducing preventive actions in order to
maintain the environmental and economical
role of these forests [Code 226]. Within this
particular measure many types of specific
actions can be supported. Examples are: pre-
ventive investments reducing the con-
sequences of forest fires (e.g., forest fire
breaks, waterpoints, forest roads, preventive
forestry), or investments to restore the forest
in its state before the disaster. Other meas-
ures such as first afforestation [Code 221
and Code 223], forest-environment payments
[Code 225] or payments for Natura 2000
[Code 213 and 323] are rather of indirect rel-
evance towards the objective of combating
forest dieback. Rural Development pro-
grammes, including the design of the suit-
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able forestry measures, are drafted, imple-
mented, and largely monitored at the nation-
al level.

Highly relevant instrument for combating
forest dieback has been the expired Forest
Focus Regulation (Council Regulation (EC)
No 2152/2003). It supported the implement-
ation of forest condition monitoring and
forest protection measures against fires dur-
ing 2003-2006. The new LIFE+ programme
(2007-2013) replaces earlier LIFE pro-
grammes and the expired Forest Focus Reg-
ulation. In principle the scope of the former
Forest Focus Regulation activities are incor-
porated in LIFE+, although it does not
provide secured co-financing as in the case
of forest condition monitoring under Forest
Focus. The monitoring of forest condition as
conducted by the joint monitoring pro-
gramme of ICP Forests/Forest Focus in
2003-2006 or by the European Forest Fire
Information System (EFFIS) was regarded
by the survey respondents as indispensable
to control and detect negative impacts of
forest dieback in the short and long term.
Collected and evaluated information
provides a sound basis for developing and
implementing adequate prevention and mit-
igation measures at different scales. A con-
tinuous financial support for harmonised
data collection assessing the different cause-
effects of forest dieback was seen crucial for
maintaining but also improving current
forest monitoring systems.

In case of natural disasters, which include
large scale forest fires, storms or floods, in-
struments such as the EU Solidarity Fund
(Council Regulation (EC) No 2012/2002)
and the Civil Protection Mechanism (Coun-
cil Decision 2001/792) are becoming in-
creasingly relevant for the provision of fast,
effective and flexible emergency financial

aid.

In addition to these rather national or re-
gionally focused measures the European
Commission actively participates in the in-
ternational forest regime and in the imple-
mentation of various commitments which are
relevant to the maintenance of forest ecosys-
tem health and vitality (EU and the Interna-
tional Forest Regime, see: http://ec.europa.-
eu/agriculture/fore/various/international _en-
.htm). The role of the EU to influence, sup-
port and implement international commit-
ments and resolutions as formulated by glob-
al processes (e.g., the UNFCCC, CBD and
CCD) or by regional processes such as the
Ministerial Conference on the Protection in
Europe (MCPFE) is of high importance and
needs to be strengthened in future. Joint co-
ordination of various international processes
combined in strategic documents of the EC,
like the Forest Action Plan, are important
steps for a holistic action at European level.
By taking different objectives and require-
ments of international forest related pro-
cesses into account, a common framework
for forest protection and maintenance includ-
ing the particular objective of combating
forest dieback, should be formulated at EU
level. The new Forest Action Plan estab-
lished for the period of 2007 to 2011 could
provide a good basis for such common
framework in future.

Possibilities to combat different causes
of forest dieback

From the perspective of different causes of
forest dieback it can be concluded that not
all damaging agents can be targeted equally
by EU measures.

Climate change is widely regarded as the
main driving force of different cause-effects
on forest dieback both now and undoubtedly
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in the future. Climate change will have pro-
nounced impacts on land use regimes, forest
health and vitality, and the sustainable sup-
ply of goods and services for the population
(IPCC 2007). Changing environmental con-
ditions induced by climate change will in-
crease the vulnerability of European forests
and result in adaptation processes (EEA
2005). Although forests have responded to
climate change throughout their evolutionary
history, a primary concern for forest ecosys-
tems is the rapid rate of change. Also of con-
cern is that the incidence, frequency and in-
tensity of several other damaging agents like
drought, heavy precipitations, fire, storms,
insects and diseases are strongly linked to
the impacts of climate change.

There are several EU activities ongoing tar-
geting towards mitigating and combating cli-
mate change and its effects at different
scales. With respect to European forests,
challenges are seen in incorporating the dif-
ferent cause-effects of climate change on
forest health and vitality into effective in-
struments and measures. Future risks for
forest ecosystem health and vitality caused
by climate change are considered only to a
minor extent in forest management pro-
grammes. Future instruments will need to
embrace more strongly mitigation and con-
trol measures besides already existing pre-
vention activities.

Fire is the most extensively covered dam-
aging agent within EU funds/financial instru-
ments. There are several EU measures which
support fire prevention, mitigation and con-
trol (see Tab. 2). Forest Focus funds were
available for monitoring forest fires and
partly also for prevention activities. In par-
ticular, the European Forest Fire Information
System (EFFIS) has become an important
monitoring tool addressing both pre-fire and

Tab. 2 - EU funds and their relevance for a protection strategy, described by the aspects prevention, mitigation and control.

Financial instrument

Prevention Mitigation

Control

Monitoring Management

Cohesion Fund

European Regional Development Fund
European Union Solidarity Fund

Life

Civil Protection mechanism
Forest Focus 2003-2006

Rural Development Regulation -
Agri-Environmental Measures

Rural Development Regulation - EAGGF

Rural Development Regulation - EAFRD

- x (pollution)
X (natural risks) X (natural risks)

x (fire) x (fire)
x (pollution) x (pollution)
- x (fire)

x (disasters)
x (fire) -

x (disasters) x (disasters)

x (fire) -

x (natural hazards) -

x (fire)

X (natural disasters) X (natural disasters)
x (fire) x (fire)

X (natural disasters)  x (natural disasters)
x (fire) x (fire)

- X (natural risks)
x (fire)
x (pollution)

x (pollution) -
x (fire)

x (pollution) -
x (fire)

- x (forest improvement)
X (restoration)

- x (forest improvement)
X (restoration)

© SISEF http://www.sisef.it/iforest/
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post-fire conditions. In terms of prevention
the EU addresses a variation of targeted
forest fire measures by different financial in-
struments, like the European Regional De-
velopment Fund, the European Agricultural
Rural Development Fund (EARDF) or
LIFE+. Improvements are seen in enhancing
the coordination and coherency between the
different existing fire prevention and restora-
tion measures thus leading to an increase in
their effectiveness.

For storms there is a set of EC funds/finan-
cial instruments available, which support the
prevention and mitigation of storm damages.
An example is the European Agricultural
Rural Development Fund (EARDF) which
gives support to re-forestation measures. The
major emphasis of EC instruments for
storms now and in the future should target
towards the mitigation of disastrous, large
scale storm events. Prevention measures
have to aim at increasing stand stability and
the propagation of site adapted tree species
and are thus restricted to long term processes
and risk reduction. To mitigate the excessive
availability of timber after large scale storm
events and the resulting changes of timber
assortments, the EU may explore options for
regulatory market mechanisms or support to
compensate payment schemes.

The EU forest related policy has only lim-
ited possibilities of support in terms of pre-
vention and mitigation measures when it
comes to impacts of air pollution on forest
health and vitality. Priorities are set on sup-
porting forest condition monitoring and as-
sessing different cause-effects between de-
positions of air pollutants and forest dieback.
The importance of monitoring air pollution
effects on forests as it is conducted under the
UNECE ICP Forests scheme is widely re-
cognised (see ICP Forests 2006). It was fin-
ancially supported by the EC Forest Focus
regulation during 2003-2006. As the scope
of the former Forest Focus Regulation is re-
flected in LIFE+, a co-financing mechanism
for forest monitoring on a voluntary basis is
provided in 2007-2013. A continuous finan-
cial support after 2013 should be targeted in
order to allow for the collection of data as it
has been done under the Forest Focus
scheme. This is especially important as such
data is needed for various international re-
porting obligations and research activities
within and beyond the forest sector.

According to the MCPFE (MCPFE 2003,
MCPFE 2007), about 2.7% of the forest area
in the MCPFE region (excluding the Russian
Federation) are adversely affected by insects
and diseases. In contrast to transboundary air
pollution effects, impacts caused by insects
and diseases generally have a more punctual
appearance in the form of outbreaks. Ac-
cording to the EEA 2005, insects and dis-
eases are likely to react to long-term envir-
onmental change processes such as those

iForest (2009) 2: 38-42

Box 2 - EU communications, directives and regulations cited.

COM (2004) 621 final: Proposal for a Regulation of the European Parliament and of the
Council concerning the Financial Instrument for the Environment (LIFE+)

COM (2006) 302 final: Communication from the Commission to the Council and the
European Parliament of 15 June 2006 on an EU Forest Action Plan

Commission Regulation (EC) No 2355/2002 of 27 December 2002 amending Commis-
sion Regulation (EC) No 438/2001 laying down detailed rules for the implementation of
Council Regulation (EC) No 1260/1999 as regards the management and control systems
for assistance granted under the Structural Funds

Council 2004, Preventing Forest Fires - Report to Committee on the Environment, Agri-
culture and Local and Regional Affairs of the Council of Europe

Council Decision 89/367/EEC in May 1989 setting up a Standing Forestry Committee
Council Decision of 23 October 2001 establishing a Community mechanism to facilitate
reinforced cooperation in civil protection assistance

Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and
of wild fauna and flora

Council Regulation (EC) No 1257/1999 of 17 May 1999 on support for rural develop-
ment from the European Agricultural Guidance and Guarantee Fund (EAGGF) and
amending and repealing certain Regulations

Council Regulation (EC) No 1260/1999 of 21 June 1999 laying down general provisions
on the Structural Funds

Council Regulation (EC) No 1698/2005 of 20 September 2005 on support for rural devel-
opment by the European Agricultural Fund for Rural Development (EAFRD)

Council Regulation (EC) No 2012/2002 of 11 November 2002 establishing the European
Union Solidarity Fund (EUSF)

Council Regulation (EEC) No 1973/92 of 21 May 1992 establishing a financial instru-
ment for the environment (LIFE)

Council Regulation (EEC) No 2158/92 of 23 July 1992 on protection of the Com-
munity’s forests against fire (OJ L217, 31. 7. 1992)

Council Regulation (EEC) No 3528/86 of 17 November 1986 on the protection of the
Community’s forests against atmospheric pollution

Council Resolution of 15th of December 1998 on a Forestry Strategy for the European
Union (1999/C 56/01)

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000
establishing a framework for Community action in the field of water policy.

Regulation (EC) No 1655/2000 of the European Parliament and of the Council of 17 July
2000 concerning the Financial Instrument for the Environment (LIFE)

Regulation (EC) No 1682/2004 of the European Parliament and of the Council of 15
September 2004 amending Regulation (EC) No 1655/2000 concerning the Financial In-
strument for the Environment (LIFE)

Regulation (EC) No 2152/2003 of the European Parliament and of the Council of 17
November 2003 concerning monitoring of forests and environmental interactions in the
Community (Forest Focus)

Regulation (EC) No 614/2007 of the European Parliament and of the Council of 23 May
2007 concerning the Financial Instrument for the Environment (LIFE+)

caused by climate change. Extreme weather
conditions such as heavy storms and/or
drought can elevate the risk of mass
propagations, e.g., as of bark beetles (see
ICP Forests 2004). The EU contributes to the
prevention and mitigation of damages caused
by insects and diseases in supporting refor-
estation and restoration of forestry potential
and the introduction of preventive actions by
the means of the Rural Development Regula-
tion. Improvements are seen in the collection
of more representative data about the abund-
ance and occurrence of negative impacts due
to different insects and diseases in different
regions. Insect damages have been given the
highest ranking by the respondents to the
feasibility study’s survey (see Tab. 1). As-
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sessments on the relative importance of the
impacts of insects and diseases on forest
health and vitality and therefore on forest
economy should be developed further. Con-
tribution by the EU to support and improve
monitoring activities on insects and diseases
is regarded as crucial.

Alien invasive species can cause consider-
able damages although often affecting
forests more at regional or local scale. EC
directives incorporate protective measures
linked to the import or introduction of harm-
ful organisms and products. As this may
seem sufficient in terms of prevention, it
may become necessary to look in more detail
into the effectiveness of these measures. In
this respect ongoing research activities will
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need to be closely monitored as they may
yield substantial information and knowledge
on alien invasive species. The provision of
support for effective mitigation measures,
which allow to control the spread of already
established, persistent species should be of
particular concern.

According to the MCPFE (2007) only 3%
of the forests (excluding the Russian Federa-
tion) are facing damages by wildlife.
However, the quality and provision of the
data was limited, making an estimate of
damages caused by wildlife and/or livestock
in the MCPFE region difficult. Nevertheless
it can be concluded that grazing and brows-
ing cause considerable damages to many
forests in Europe. This is also clearly reflec-
ted by the survey conducted in the scope of
the feasibility study, where damage by wild-
life was assigned the third highest rank
among all damaging agents. Extensive and
costly measures have to be taken for the pro-
tection of regeneration and afforestation
areas. Mitigation of damages through the
active reduction of game populations and
fencing are often measures which are ad-
dressed at local or regional level thus giving
the EC limited possibilities of engagement.
The Rural Development Regulation may
provide support for protection measures
linked to reforestation and afforestation
activities. In terms of control the EC could
promote effective monitoring of damages by
wildlife and livestock and the improvement
of data quality.

Conclusion

At the EU level several efficient and well
established measures are already developed
and implemented, which contribute to the
prevention, mitigation and control of forest
dieback. In the wake of current and the pre-
dicted development of environmental pres-
sures, in particularly that of climate change,
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swift actions will become necessary at EU
level in order to combat forest dieback and
its repercussions effectively. One major
challenge will be to incorporate future pat-
terns of forest dieback, into existing,
amended or new measures. Therefore exist-
ing measures will need to be revisited and in
cases further developed in order to:
1.increase synergy effects between individu-
al instruments,
2.make the instruments more transparent to
the full range of potential stakeholders and
beneficiaries, and
3.improve the communication between the
different actors involved.

Additional measures may become neces-
sary to support or enhance existing ones,
whereas overlaps with well established and
implemented measures should be minimised.
Only a well coordinated and balanced set of
measures addressing the prevention, mitiga-
tion and control of the multiple causes of
forest dieback at different scales will allow
to strengthen the EU in maintaining and en-
hancing the multiple, beneficial functions of
forests and their contribution to the quality
of life.
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