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Integra�ng biodiversity conserva�on in forest management 
 

Introduc�on 
European forests have been altered by management ac�ons aimed at �mber produc�on for millennia. 
Forest habitats acknowledged by the Habitat Direc�ve (92/43/EC) make no excep�on, and in the last 
State of nature in the EU Forestry is reported as the main pressure to forest habitats, of which about 
80% are in an unfavourable conserva�on status.  

The current indicators of forest sustainability are mostly based on forest stand structure and landscape 
proper�es that may, but not always are, related to forest biological diversity.  

The COST Ac�on BOTTOMS-UP aimed at increasing the degree of the biodiversity sustainability of 
European forest management. The project gathered the most comprehensive knowledge of European 
mul�-taxonomic forest biodiversity through the collabora�on of research groups that collect data 
locally. Informa�on about the COST ac�on can be found at htps://www.botoms-up.eu/en/ 

The COST Ac�on had seven major goals:  

1. Building a pla�orm for forest mul�-taxon biodiversity and stand structure data;  
2. Crea�ng a network of forest monitoring sites with baseline informa�on; 
3. Defining shared protocols for mul�-taxon and structure sampling; 
4. Crea�ng a coordinated network of forest manipula�on experiments; 
5. Assessing the rela�onships between forest biodiversity, structure and management; 
6. Assessing indicators and thresholds of SFM directly tested on biodiversity; 
7. Provide management guidelines primarily for forest cer�fica�on and within protected areas. 

During the conference several researchers covering leadership posi�ons within the project showcased 
the project results rela�ve to each of these goals.  

Goal 1. A pla�orm for forest mul�-taxon biodiversity and stand structure data 
The pla�orm of forest mul�-taxon biodiversity and stand structural data was presented illustra�ng its 
strength and weaknesses, and specifically addressing the data gaps that exist in Europe, such as the 
one rela�ve to Mediterranean and thermophilous forests (Burrascano et al., 2023).  

Goal 2. A network of forest monitoring sites with baseline informa�on 
The pla�orm includes data on species, standing trees, lying deadwood and sampling unit descrip�on 
from 34 local datasets across 3591 sampling units. The loca�on of these sampling units and the data 
associated to each of them can be explored through the COST Ac�on website (htps://www.botoms-
up.eu/en/results/data-explorer.html) and many research project using them are ongoing.  

Goal 3. Defining shared protocols for mul�-taxon and structure sampling 
The Ac�on created the basis for a thorough discussion on the methods that should be used in forest 
mul�-taxon biodiversity studies, from field sampling protocols (Burrascano et al., 2021) to sampling 
effort (Burrascano et al., under review) and terms to describe forest management and composi�onal 
type (Trentanovi et al., 2023).  

Goal 4. A coordinated network of forest manipula�on experiments 
One of the Ac�on working group was focused on forest manipula�on experiments that monitored 
mul�-taxon biodiversity. A�er a long work or search and networking, it was possible to iden�fy a 
network of such experiments either performed in the past two decades or ongoing. The results show 

https://www.bottoms-up.eu/en/
https://www.bottoms-up.eu/en/results/data-explorer.html
https://www.bottoms-up.eu/en/results/data-explorer.html
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how most experiments focused on thinning and gap crea�on, as well as on herbivores exclosure and 
deadwood crea�on (Tinya et al., 2023). 

Goal 5. Assessing the rela�onships between forest biodiversity, structure and management 
Several research projects that have started in the framework of the Ac�on addressed this aim. These 
range from analyses of management effect on plant traits (Chianucci et al., under review), to direct and 
indirect links between forest structural atributes, including carbon stocks, and mul�-taxon biodiversity.  

Goal 6. Indicators and thresholds of SFM directly tested on biodiversity 
The Ac�on data rela�ve to six taxonomic groups was used to test the current indicators used to assess 
the sustainability of forest management for biodiversity conserva�on. We found that no indicator 
covers all the studied taxonomic groups, among the current indicators deadwood volume and tree 
species richness were those giving relevant results for at least four taxonomic groups (Paillet et al., 
Under review). Further work is being implemented especially on deadwood threshold relevant for 
mul�-taxon biodiversity.  

Goal 7. Guidelines primarily for forest cer�fica�on and within protected areas 
The Ac�on results were summarized and delivered in two policy briefs, one on forest monitoring and 
one on forest management, both addressing especially forest mul�-taxon biodiversity. These policy 
briefs were intended as dra�s to be integrated with the results of the discussion carried out during the 
two conference days.  

 

The seminar 
The final Conference of the COST ac�on was held at the Botanical Gardens in Rome. A two-day 
conference programme entailed morning sessions where presenta�ons were given during mornings, 
and during a�ernoons the par�cipants engaged in discussions on forest management, monitoring 
and indicators. The conference was followed by a field excursion. 

Two keynote speakers gave relevant insights on forest management, both on the outcomes of 
different management regimes and especially on reten�on forestry (Prof. Lena Gustafsson) and on 
the society percep�on of forest ecosystem services and management (Prof. Georg Winkel).  

The key-note lectures were followed by two parallel sessions. Contribu�ons, ranging from Spain to 
Latvia, and from United Kingdom to the Po exposed the different issues that biodiversity conserva�on 
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poses in forest ecosystems: from communica�on with stakeholders (among which forest owners), to 
the need for reliable indicators of biodiversity, from forest habitat conserva�on status to restora�on 
ac�ons. The different contribu�ons created the op�mal substrate for the a�ernoon discussions, 
which addressed ques�ons related to the most urgent challenges rela�ve to forest biodiversity in 
Europe. The presenta�ons summarized the COST outcome, and papers that have been published or 
are near its final stage to be published (see ‘key literature’). 

The final conference was par�cularly directed towards forest managers, researchers, decision makers, 
Natura 2000 site managers and NGOs involved in forest and biodiversity management. There were 
more than 100 researchers from 33 European countries (see figure below) together to provide their 
contribu�on and perspec�ve on the project topic.  

 

 

This Conference was also supported by the Natura 2000 Biogeographical Process, a support programme 
by the European Commission. Adrian Tistan from DG-Environment gave a presenta�on on new forest 
policies and forest monitoring. Theo van der Sluis presented the Biogeographical Process, and their 
ac�vi�es in suppor�ng Member States in achieving the aims of the Biodversity Strategy 2030. The 
Biogeographical Process developed also the facilita�on programme for the discussions and workshops 
at this final seminar, with help of a group of facilitators.  
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Discussion outcomes 
Day 1:  

Forest monitoring, management and conserva�on in Europe 
The discussion on the conference topics brought to a wide range of comments and recommenda�ons. 
The following points emerged across all groups and are relevant for mul�ple goals: 

• For forest monitoring, apart from lack of financial resources, there is also a lack of relevant 
exper�se. In this regard, linking university courses on ecology and conserva�on to the 
ins�tu�ons in charge of forest monitoring could represent a crucial step forward. Teaching 
programmes could embed in monitoring ac�vi�es , and then represent one of the first steps in 
students’ careers. 

• Since forest monitoring disposes of limited resources, it needs toto build on exis�ng data and 
networks, and to use standardized European methods which can be adapted to different forest 
types locally but s�ll be suitable for harmoniza�on and comparison. 

• It is crucial to involve relevant stakeholders, which are, besides universi�es, protected area 
manager NGOs, forest owners.  

• Monitoring should be legally regulated but also covered by incen�ves.  
• Stakeholders should share data, stressing the relevance of monitoring for both biodiversity and 

forest func�oning.  
• Pathways to resilience should incorporate heterogeneity at different scales and across different 

ecosystem components. Promo�ng heterogeneity from landscape to genomes would allow for 
a “don’t put all eggs in one basket” approach. Mixed landscapes, where open areas co-occur 
with mixed and un-even aged forests with high structural heterogeneity would boost the 
resistance and resilience of European forests to environmental changes.  

 

Men�meter result obtained during the conference. Diversity is the key to resilience.  

Within this range of different environmental condi�ons, undisturbed, old-growth forests, large enough 
to host natural disturbance regimes and as connected as possible play a key role for biodiversity 
conserva�on. 
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Unmanaged forests guarantee the occurrence of species and ecological processes that lack in managed forests. 
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Summary report, break-out group discussions  
Day 1 
Ques�on (s) discussed throughout groups 1-6: 

• How can we come to forest indicators with more relevance for biodiversity? 
• How can we ensure that mul�-taxa field data collec�on becomes a pillar stone of forest 

monitoring? 
• What is the best way to increase resilience of forests to climate change? 
• How should we assess the sustainability of forest management for biodiversity impacts? 

 

Group 1 (Carlos Sunyer) 
How can we come to forest indicators with more relevance for biodiversity? 

Indicators 

• Simplifica�on: indicators should be easy to calculate and use  
• Standardiza�on at EU level: of criteria and procedures 

Stakeholders 

• Ci�zen science: can play an important role in delivering basic data for indicators 
• The scien�fic community should be involved in monitoring 
• Monitoring should be linked to research ac�vi�es. 

Legislation: Create a legal framework. 

Sensibilization 

• Communica�on should be improved, and for effec�ve communica�on a special effort should 
be made to transla�on. 

• Young students in forest management & research, should be qualified for forest monitoring 
and the use of indicators. 

Incentives: Tax reduc�on for landowners par�cipa�ng in monitoring 

Other policies: Integra�on of already exis�ng monitoring tools (Natura 2000, forest inventories, etc) 

• For forest cer�fica�on we need to improve qualifica�on and standardiza�on of criteria and 
procedures 

• Focus on organisms directly linked to forest management. 
• Focus on grouping species into habitat func�ons. 
• Use ar�ficial intelligence for remote sensing. 
• Develop the indicators according to forest type. 
• Who should be responsible for assessing relevance? 
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Group 2 (Ewa Hermanowicz) 
How can we ensure that mul�-taxa field data collec�on becomes a pillar stone of forest monitoring? 

For the mul�-taxa sampling to be effec�ve, key stakeholders need to be involved. These should include 
authori�es, forest owners, NGOs. New technologies can help, but they cannot go without the 
tradi�onal in situ sampling approaches. 

There is a dire lack of experts to carry out sampling, so the educa�onal systems need to be rethought 
to build capacity of the new genera�on of experts along with mo�va�on for this job. Sampling teams 
should be mul�disciplinary and include historical and cultural experts. 

Once completed, sampling data should be made open-access with excep�on of geoloca�on that might 
be misused, for example, for manipula�ng forest management and retaining trees in loca�on marked 
for next check of protec�on measures. 

SFM assessments for biodiversity impact need to be policy-resilient to promote con�nuous cover 
forestry. Every country is different but we cannot leave every decision to member states. There needs 
to be a balance between criteria imposed at European level and the reflec�on of na�onal specifici�es 
in the rules. The regula�on should leverage posi�ve ac�ons rather than focus on punishing the 
wrongdoings. 

 

 

Group 3 (Silvana Munzi) 
How can we ensure that mul�-taxa field data collec�on becomes a pillar stone of forest monitoring? 

We must address a mul�tude of factors. Some�mes it is lack of financial resources and exper�se, in 
others the available funding is used improperly. Standardiza�on and simplifica�on of protocols are 
essen�al, as is ensuring that they are accessible and feasible for a wide range of par�cipants. Legisla�ve 
measures could further support these ac�ons, poten�ally making forest monitoring mandatory by law, 
building upon exis�ng direc�ves like the Natura 2000 direc�ve.  

Local ac�on is crucial, requiring collabora�on between scien�sts, authori�es, and forest owners. This 
collabora�on should promote a perspec�ve aligned with the interests of forest owners and encourage 
their ac�ve involvement in monitoring efforts. Addi�onally, we must priori�ze data integra�on and 
accessibility through the development of common inventories and databases. Modern technologies, 
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such as environmental DNA and LiDAR, can greatly enhance the efficiency and effec�veness of data 
collec�on processes. 

We must tackle the percep�on among stakeholders that monitoring ini�a�ves may impose restric�ons 
on resource use, emphasizing the benefits of sustainable forest management. Clear communica�on 
with stakeholders is essen�al, tailoring messages to resonate with their interests and fostering a culture 
of collabora�on and data sharing. Interdisciplinary collabora�on with sociologists and psychologists 
can provide valuable insights into stakeholder a�tudes and behaviors. 

Lastly, engagement with the private sector, par�cularly through conserva�on projects, can make 
available addi�onal resources and exper�se to support mul�-taxa field data collec�on ini�a�ves.  

How can we come to forest indicators with more relevance for biodiversity? 

First, it's crucial to establish a clear defini�on of biodiversity, encompassing various dimensions such as 
species richness, gene�c diversity, and ecosystem func�onality. A scien�fic approach is essen�al for 
iden�fying indicators that align with our conserva�on objec�ves. Universal indicators may not be 
applicable across all forest ecosystems. Instead, we should consider u�lizing a suite of indicators 
tailored to specific landscapes and ecological contexts. A good example is the Restora�on Law: without 
proper monitoring we don’t even know what we are going to restore.  

It is �me to move away from the no�on of maximizing biodiversity and focus on what is feasible. More 
ini�a�ves like BOTTOMS-UP are needed and an effort must be made to standardize/harmonize 
protocols and agree on defini�ons. Stakeholder engagement is crucial in the process of selec�ng 
relevant forest indicators and improving inventories. Involving scien�sts, policymakers, and local 
communi�es ensures that indicators are prac�cal, applicable, and relevant for biodiversity 
conserva�on efforts. 

What is the best way to increase resilience of forests to climate change? 

The first group of ac�ons should be implemented in the field. Protec�on of old-growth forests and 
increasing the propor�on of unmanaged forests are recognized as crucial, as well as safeguarding plant 
species that are best adapted to environmental condi�ons. Conversely, increasing tree species diversity, 
including func�onal diversity (redundancy in traits), and favoring uneven-aged forests can enhance 
tolerance to abio�c stress and enable gene�c adapta�on. Management of invasive alien species is also 
deemed necessary. 

Management prac�ces must be diversified, for example favoring a combina�on of forest trees and 
grassland/pasture management. Microclimate stabiliza�on could be achieved by increasing soil water 
reten�on capacity through the promo�on of humus forma�on or a higher number of pools. When 
available, the u�liza�on of historical data to produce more accurate models is recommended. 

The other group of ac�ons emphasizes the pivotal role of stakeholders in addressing climate change. 
There is a call for increased investment in research to generate evidence-based solu�ons. Beter 
communica�on with stakeholders is essen�al to foster changes in the a�tudes of forest owners and 
policymakers. The u�liza�on of simple models depic�ng future scenarios, such as the "no forest at all" 
scenario, alongside tangible examples, could facilitate changes in the mindset of forest managers, 
promp�ng them to priori�ze survival over produc�on and mi�gate deforesta�on rates. 

Furthermore, the diversifica�on of income sources in forestry, beyond solely relying on �mber 
produc�on, is advocated to promote more sustainable management prac�ces. Implemen�ng a low-
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cost-low-income profit model would ensure long-term sustainability and foster a more resilient forestry 
sector. 

Important: While many ac�ons can be taken to enhance the resilience of forests to climate change, it 
is crucial to acknowledge that certain changes are inevitable. Assisted migra�on and range expansion 
may offer viable solu�ons to maintain forests adapted to new environmental condi�ons. It is impera�ve 
to priori�ze feasible measures, such as promo�ng the growth of poten�al natural vegeta�on types, 
and be prepared to make sacrifices by priori�zing forest types that are unsustainable in the long term. 

 

 

 

Group 4 (Neil McIntosh) 
How can we ensure that mul�-taxa field data collec�on becomes a pillar stone of forest monitoring? 

To make data collec�on central to forest monitoring, the strong view of the group was that it is 
necessary to use what data already exists. This could be achieved by several prac�cal steps, such as 
incorpora�ng biodiversity monitoring into forest monitoring protocols, scaling-up sharing of countries’ 
ICP forest monitoring sites and by iden�fying and making links to exis�ng databases to see what is 
already available and iden�fy gaps.  

In terms of data use, it is essen�al to clarify who the audiences – policy-makers, prac��oners, research 
ins�tu�ons, other experts and the public can and will need to be mobilized in order to make the case 
for data collec�on a core component of forest monitoring.  

It is foreseen that there would be value in making available data easy to use by non-experts, but that 
this should be subject to standardized guidelines, including protocols and indicators, which are made 
available for flexible use according to different needs, circumstances and purposes. Although 
consistency of interpreta�on could be a problem, it was felt that good design of the guidelines, 
specifying what data needs to be gathered and where to gather it from and how it should be monitored, 
would address this problem. Furthermore, providing a comprehensive model sampling scheme would 
help significantly.  
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In rela�on to data gathering, use of non-experts would depend on different taxonomic groups given 
that data gathering is more difficult for some taxa compared to others. However, there was a strong 
agreement that ci�zen scien�sts could be mobilized as part of public outreach and commitment to 
collect data as a core feature of forest biodiversity monitoring. 

How should we assess the sustainability of forest management for biodiversity impacts? 

The group agreed that it is necessary to assess the atributes present as part of defining any measures 
of sustainability. This means, for example, iden�fying key structural indicators (while no�ng that these 
differ per country) – for example, deadwood and set-aside etc. These should be incorporated for use 
directly into adap�ve management plans. Also, structural indicator levels should be used to set 
threshold levels, which are then monitored.  In addi�on, the rela�onship between sustainable forest 
management and biodiversity needs to be refined, for example, by improving mul�-taxon experimental 
studies, as well as more clearly defined monitoring ranges.   

Echoing the answers to Q1, the group felt that good data and models are essen�al to assess the 
sustainability of forest management for biodiversity impacts, but they should be made easy to use. This 
can be achieved by, for example, working together with prac��oners to incorporate models in 
management plans; also, by developing guidelines and inves�ng in capacity building training to reach 
‘people in the field’.  Croa�a has run prac�cal capacity building workshops. 

This also reflects the fact that sustainability of forest management needs to take into account a 
spectrum of issues. This includes that, whilst accep�ng some non-management is good for biodiversity, 
for managed forest areas, biodiversity sustainability targets are essen�al. It was noted that the new 
Nature Restora�on Law could likely increase the percentage of non-managed forest areas, which could 
be posi�ve for biodiversity.     

 

Group 6 (Theo van der Sluis) 
How can we ensure that mul�-taxa field data collec�on becomes a pillar stone of forest monitoring? 

It will be difficult to do mul�-taxa monitoring in most countries: there is a lack of data (at least for some 
taxa), lack of species experts, expert knowledge. Moreover, the aims for forest management are o�en 
not clear, then also the purpose of monitoring is not clear.  

The monitoring should be kept simple, (mul�) taxa should only be included if they have an added value, 
if the informa�on is not derived from e.g. structural indicators. The authori�es should provide funds 
and guidance for monitoring. The owners should contribute financially, in return they have valuable 
input for their management planning. Science can provide the exper�se for smart indicator species. 

The indicator species are (bio-geographical) region specific and even period specific. Indicators should 
be chosen with relevance for society and economy: for people, culturally significant. They should be 
understandable for the general public or poli�cians.  

Par�cular recommenda�ons:  

• For Habitats Direc�ve monitoring data is collected but not in a way that it is suitable for forest 
monitoring; this could be improved.  

• Mul�-taxa assessments can s�ll be used for valida�on of conserva�on status of habitats 
• Use rather ‘resilience’ than biodiversity, beter to understand for layman or policy makers 
• Outcome of the Ac�on could be taken up through Sapienza and ISPRA, both partners in the 

ETC-BE and therefore having access to EEA, and EIONET networks, FISE etc.: European policy 
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Day 2 
Ques�on (s) discussed throughout groups 1-6: 

What is the best way to increase resilience of forests to climate change? 

How can we iden�fy key-areas for strict forest protec�on? 

How can we apply science-based forest planning at the landscape scale? 

Group 1 (Ewa Hermanowicz) 
 

How can we increase resilience of forests in the view of climate change? 

The best way to increase resilience in forests to climate change is by taking care of the heterogeneity 
at different levels: func�onal, gene�c, landscape, age, structural. We need to increase knowledge on 
species and gene�c diversity and IAS through addi�onal studies. 

Other important factors include reduc�on of intensity of forest use and establishment of an early 
warning system with possibility to take immediate ac�on based on the warnings. Forests need more 
soil and water reten�on. 

To iden�fy areas for strict protec�on, we should use a system that is already in place and add another 
layer to it (N2000 or na�onal protected areas). In addi�on, forest owners can be encouraged through 
regula�ons and subsidies for cer�fica�on or set-aside areas.  

To iden�fy areas for strict protec�on, the following criteria should be considered: Remote forest stands 
(low-hanging fruit); Degraded areas; High conserva�on values; forests representa�ve of all habitat 
types; use past land use maps; ecological connec�vity; assess value of Ecosystem Services. 
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Group 2 (Carlos Sunyer) 
What is the best way to increase resilience of forests to climate change? 

Take �me, let forests grow and they will adapt. Favor mixed forests with na�ve species, as “insurance 
concept”. Favor species with different life cycles (longevity). Aim for con�nuous cover forestry, with 
con�nuous regenera�on. Allow for more flexible forestry regula�ons (allow for southern provenances). 
Posi�on unmanaged forests in a network of nature reserves. 

How can we iden�fy key-areas for strict forest protec�on? 

Make forest areas/sites large and heterogeneous enough for long-term preserva�on. The loca�on of 
the site is important. For mountain areas: flood protec�on, water catchment, erosion preven�on, 
protect against landslides and avalanches. For river basins: flood protec�on, erosion preven�on. Aim 
for the highest representa�on at biogeographical level, to ensure the conserva�on of the associated 
gene�c pool. 

 

 

Group 3 (Neil McIntosh) 
What is the best way to increase resilience of forest to climate change? 

In short: don’t put all your eggs in one basket! Go for a mix of tree species and aim for gene�c diversity.  
In addi�on, mi�ga�on and adapta�on measures are necessary, which include introduc�on of non-
na�ve species to increase resilience, whilst being aware and working to manage risks. Another example 
includes us of hun�ng as a prac�cal means to manage deer where that is necessary to maintain desired 
species.  

Resilience also includes monitoring and managing natural processes, such as temperature and moisture 
levels. Some members of the group felt that leaving nature to its own devices would be the best way 
to increase resilience of forests to climate change. In either case, there is a need for hard data and solid 
science-based evidence in order to determine ways to increase resilience. 

That said though, there are deeper, arguably psychological, aspects to this ques�on: as well as 
ecological, there are human, social, economic and (geo-) poli�cal dimensions which may need to be 
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considered.  In addi�on, values of resilience are rela�ve: for example, for forest managers, it may be 
best to maintain produc�vity; for forest visitors, the values they have may relate to access for leisure 
and hiking for example. In all cases, there is unlikely to be ‘one’ best way. 

How can we iden�fy key areas for strict forest protec�on? 

Group par�cipants agreed that it would be necessary to work through the established network of 
Natura 2000 sites to iden�fy strict protec�on areas. This could involve establishing ‘core zones’ for strict 
protec�on, surrounded by buffer-zones along with ecological corridors to boost biodiversity. In some 
countries, there is a need for more mapping of forest in order to iden�fy where the opportuni�es to 
create strict protected areas would lie. However, in order to reach 10%, it will be essen�al to consider 
low quality forest areas and consider their scope to become ecologically connected and more 
biodiversity-rich over �me. This includes (and specifically deliberately does not therefore exclude) 
working to include intensely managed produc�ve forests for strict protec�on.  

 

Group 4 (Silvana Munzi) 
How can we iden�fy key-areas for strict forest protec�on? 

A mul�faceted approach must be employed that integrates species indicators and cu�ng-edge 
technologies to discern ecological paterns and priori�ze conserva�on efforts. By combining various 
parameters, such as designa�ng N2000 habitats with forests exceeding 120 years of age, we can 
pinpoint areas of excep�onal ecological significance. Furthermore, low produc�vity forests should be 
protected, recognizing their importance in suppor�ng unique biodiversity and ecological func�ons. We 
should also reinforce exis�ng condi�ons, par�cularly inaccessible sites, to minimize human 
disturbances and preserve pris�ne ecosystems. 

In decision-making process, biodiversity conserva�on, connec�vity enhancement, and produc�vity 
goals should be priori�zed while ensuring the feasibility of conserva�on ac�ons. A key aspect is 
protec�ng essen�al ecological processes cri�cal for maintaining ecosystem health and resilience. This 
includes maintaining intact habitats, preserving natural disturbance regimes, and safeguarding key 
ecosystem func�ons. Moreover, our approach should encompass a comprehensive coverage of 
environmental gradients, targe�ng well-dispersed areas across diverse environmental condi�ons. This 
enhances the adap�ve capacity of ecosystems and ensures resilience to future environmental changes. 

Small and large forest patches must be protected since they offer different advantages. Feasibility 
considera�ons can result in a flexible approach tailored to the specific context and constraints of each 
situa�on.  

How can we apply science-based forest planning at the landscape scale? 

An assessment of the distribu�on and extent of intensive and extensive management zones is 
necessary to determine where conserva�on efforts should be concentrated. The main challenge lies in 
persuading foresters to adopt science-based management plans. The incorpora�on of structurally-
based measures that balance produc�on goals while maximizing biodiversity is recommended. By 
monitoring and selec�ng structures that enhance produc�vity and biodiversity, �mber produc�on can 
be op�mized by focusing on higher-value species and u�lizing them more efficiently. 

When owners of small proper�es cannot afford sustainable prac�ces, harmonizing management plans 
for private owners to encourage collec�ve management approaches could be a solu�on. The approach 



16 
 

should involve using models that consider climate projec�ons to an�cipate future forest condi�ons and 
ensure resilience to environmental changes. 

Finally, transla�ng scien�fic findings into ac�onable advice that can be easily applied by foresters and 
incorporated into management strategies can bridge the gap between science and prac�ce. 

 

Group 5 (Theo van der Sluis) 
How can we increase resilience of forests in the view of climate change? 

It was agreed that the measures or op�ons differ over (biogeographical) regions, therefore we 
iden�fied elements which are important to consider for each region: 

Star�ng point is: what do you aim for: natural ecosystems, or produc�on forest? For both totally 
different outcome is likely. So resilience for wood produc�on or Ecosystem Services?  

• Promote mixed forests (patch-wise) 
• Intra-specific gene�c management 
• Enrichment forestry; possibili�es for rewilding? 
• Fires are part of natural systems; Regenera�on of some species and some biodiversity is 

depending on fires 
• Fires pose a risk for some ecosystems and forests. Solu�ons are region specific and should 

incorporate measures for fire management 
• Connec�vity is important; in some cases ‘assisted migra�on’, helping species to expand their 

range in view of climate change, through corridors, or transplan�ng seeds. 
• Manage the forest microclimate to reduce effect of droughts and heatwaves 
• Disturbance processes are important, but what is natural disturbance? Some�mes replan�ng 

might be necessary. 

Some general notes: the soils are important too for resilience, and should adapt. Land abandonment 
results in a lot of Quercus ilex forests, this may require management to make it more resilient. In 
general, land use change is the biggest threat of forests, and should be controlled. In par�cular in view 
of the energy transi�on. 

How can we iden�fy key areas for strict protec�on? 

First of all, define strict protec�on! Some par�cipants interpret it as absolute non-interven�on in the 
view of old-growth forest. However, a wider defini�on is used in the biodiversity strategy 2030: 

Strict protec�on does not necessarily mean the area is not accessible to humans, but leaves natural 
processes essen�ally undisturbed to respect the areas’ ecological requirements. The Biodiversity 
Strategy calls for including all remaining old-growth forests in strictly protected areas, as well as some 
carbon rich ecosystems. 

To iden�fy suitable areas, make primarily a selec�on from: 

• State owned land (e.g. army);  
• in some countries also private land? 
• Na�onal reserves 
• Na�onal parks (in Italy core areas, Zone A) 
• Natura 2000 sites 
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Iden�fy within these areas biodiversity hotspots, and ensure a relevant sample of all different forest 
types. Allow for sufficient dynamics of the forests, base it also on the forest structure, its complexity 
and processes. 

Finally, herbivory may require management, e.g. hun�ng or grazing. Connec�vity is needed, this 
requires also forested private land connec�ng the strictly protected areas. 

 

 

 

Group 6 (Inken Doerfler) 
How can we increase resilience of forests in the view of climate change? 

The best way to increase resilience of forests to climate change will not have one uniform solu�on, 
especially since the future climate is unclear. Therefore, all ac�on must be in the context of ecosystems 
and landscapes. However, mixed stands with tree species adapted to a wide clima�c gradient, as well 
as a high structural heterogeneity and a good connec�vity for forest habitats, can lessen the impact of 
climate change. 

The iden�fica�on of key areas for strict forest protec�on will depend on the condi�on within the 
respec�ve countries. In general, a selec�on of areas with exis�ng protec�on, such as Natura 2000 could 
decrease the opposi�on against strict protec�on. These should be combined with large enough buffer 
to allow for forest dynamics and stepping stones to allow for coloniza�on. The main focus should thus 
be on forests with the best precondi�ons for protec�on, e.g. old growth forests (> 60 years) and 
unmanaged forests. The representa�veness of forests should be an addi�onal target. 

Science-based forest planning at the landscape level needs decisions supported by data. Generally, 
these are forest inventories or remote sensing data. However, also bio�c data are needed and 
inventories should be enhanced by high quality data collected by forest departments for management 
planning. 
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Conclusions 
These discussions carried out during the final conference on forest biodiversity concluded the Botoms-
up project aiming at facilita�ng the networking and coopera�on on this topic within Europe and 
beyond.  

The discussion involved more than 100 researchers from more than 30 countries both involved in this 
project or only joining the final conference.  

As such the discussion started from a sound basis of two dra� policy briefs addressing respec�vely 
forest monitoring and forest management in regards of forest mul�-taxon biodiversity.  

The main point of the discussion will be embedded in the policy brief a�er being linked with specific 
scien�fic evidence.  
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