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Climate-smart forestry in Slovakia and Bulgaria 

Adapting management practices to safeguard forests 

under a changing climate  

Collaboration with national forestry enterprises in Bulgaria and Slovakia ensures that climate-

smart forestry measures are embedded in updated planning documents at local, national, and EU 

levels. Demonstration sites provide spaces for awareness-raising and knowledge exchange, 

strengthening adaptation efforts and helping spread these practices to other regions.  

Key Learnings   

• Early engagement of stakeholders: Involving key stakeholders from the very beginning, 

including local foresters who know their sites best, ensures smoother planning and 

implementation. It ensures the contribution of valuable knowledge about local conditions and 

significantly increases acceptance and ownership of the adaptation outcomes. 

• Climate-smart forestry strengthens forest resilience, maintains productivity, and supports 

carbon storage. It combines climate adaptation with mitigation. 

• Monitoring of biodiversity and forestry parameters: Assessing the effectiveness of 

implemented measures requires monitoring forestry-related parameters, such as tree vitality 

and timber quality, and biodiversity indicators. This dual focus supports the resilience of forests 

against climate change, providing a more comprehensive view of ecosystem health. 

Demonstrating the effectiveness at pilot sites can strengthen the motivation of other foresters 

to replicate similar measures elsewhere. 

• Awareness raising: Making information about climate change, its effects on forests and 

appropriate forest management, available for everyone builds broader support and 

understanding of the necessary changes in forest management. 

 

 



 

 

Climate Threats 

Both Western Slovakia and South-western Bulgaria are increasingly exposed to the impacts of climate 

change, which amplify existing pressures on forests. Rising temperatures, heatwaves, and prolonged 

droughts have become more frequent, resulting in reduced soil moisture and water availability. In Western 

Slovakia, dry conditions and heat stress have weakened Scots pine (Pinus sylvestris) and Norway spruce 

About the region 

Bulgaria’s South-western region, covering approximately 17,000 km² and home to around 730,000 inhabitants, 

is characterised by a diverse landscape of mountains, valleys, and historical settlements.  

It includes the capital city, Sofia, and extends  

across the Blagoevgrad, Pernik, and Kyustendil  

regions. The altitudes range from 240 metres to  

over 2,000 metres above sea level. Forests cover  

about 55% of the territory, dominated by Scots  

pine (Pinus sylvestris), Austrian pine (Pinus nigra),  

Norway spruce (Picea abies) and white fir  

(Abies alba). The South-western State Forest  

Enterprise (SWSFE) manages approximately  

958,000 hectares of forest land in this area.  

In Western Slovakia, the Záhorie lowland, the Little  

Carpathians, and parts of the Považský Inovec  

range form diverse regions with lowland and upland forests. Forests cover about 31.7% of the territory, 

dominated by broadleaved species such as beech (Fagus sylvatica), oak (Quercus robur and Q. petraea), 

hornbeam (Carpinus betulus) and linden (Tilia cordata), while Scots pine (Pinus sylvestris) prevails on the 

sandy soils of the Záhorie area. The region features three main vegetation zones: floodplain forests along the 

Morava River, lowland pine–oak forests, and upland mixed deciduous forests. In this area, the Karpaty Branch 

Enterprise (OZ Karpaty) of the Slovak Republic State Enterprise manages the forests, which oversee a 

competence area of approximately 176,000 hectares, including around 77,800 hectares of forest stands. 

Altitudes range from 150 metres near the Morava River to about 750 metres above sea level in the Little 

Carpathians and Považský Inovec. 

Climate Hazards 

Droughts, Extreme Heat 

Sector 

Forestry 

Key system 

Ecosystem and Nature Based Solutions,  

Land Use and Food Systems 

 



 

(Picea abies), increasing their vulnerability to bark beetle infestations. Recurrent droughts, together with 

high browsing pressure from deer, also hinder both natural and artificial forest regeneration. In South-

western Bulgaria, pine plantations face similar challenges, where increased drought and heat stress 

reduce tree vitality and increase susceptibility to insect infestations, large-scale disturbances, and wildfires 

due to extreme summer heat and declining precipitation. Overall, these trends accelerate forest decline, 

hinder regeneration, and threaten the capacity of forests to provide ecosystem services and sustain local 

livelihoods. 

 

Climate-smart forest management for better resilience 

In Bulgaria and Slovakia, as in other areas in Central and Eastern Europe, conventional forest 

management needs to adapt to changing climate conditions. Large-scale shelterwood and clear-cut 

management methods remain common; however, these approaches often result in temporary 

deforestation, soil degradation, and reduced water retention. In lowlands, frequent droughts pose a 

significant challenge to both natural and artificial forest regeneration, as they reduce water availability for 

young trees. This often results in seedling mortality, repeated replanting efforts, and a significant financial 

burden for forest owners and state enterprises. In mountain regions, heavy rains leading to flooding cause 

soil erosion, mainly because large, felled areas do not retain excess water, and forest roads are easily 

damaged.  

Climate-smart Forest management addresses these challenges by combining adaptation, mitigation, and 

the sustainable use of forest resources. It strengthens forest resilience, maintains productivity, and 

supports carbon storage. Building on the recognition of forests as a public good, climate-smart forest 

management promotes multifunctional management where forest owners, enterprises, scientists, and 

local communities cooperate to balance production, protection, and social benefits.  

This approach delivers a wide range of benefits, including: 

Figure 1: Bark beetle-infested stand. Image Credit: WWF SK. 



 

• Ecosystem services such as clean air, water retention, recreation, and food provision 

• Economic assets through tourism, timber production and wood processing 

The adaptation activities in Bulgaria and Slovakia, therefore, focus on: 

1. Transforming coniferous plantations into more diverse and climate-resilient stands 

2. Adjusting the age and species structure of lowland forests to improve drought resilience 

3. Planting and growing tree species that are better adapted to higher temperatures and shifting 

site conditions 

4. Awareness raising among professionals and the general public 

A scientific study prepared in the pre-implementation phase provided the basis for developing tailored 

management plans for the selected stands. A series of workshops in Slovakia and Bulgaria then brought 

together local foresters and nature protection authorities to present and validate the study’s findings and 

to build consensus on the proposed forest management and adaptation measures.  

 

Adaptation measures in Slovakia 

Slovakia’s strategy focuses on modifying forest structure and regeneration in Scots pine stands, replacing 

vulnerable Norway spruce with more suitable species, and improving water retention to secure forest 

recovery. The CLIMAFORCEELIFE project team worked with local foresters to select sites based on 

specific conditions.  

Climate-Smart forestry measures 

In the Záhorie region, thinning reduces dense, even-aged stands and monocultures, creating canopy gaps 

that boost light and natural regeneration, supporting seedling germination and development. Instead of 

clear-cutting, gradual thinning with small openings encourages the development of mixed-age, mixed-

species stands – more resilient to climate stress. Experimental plots test thinning intensity and soil 

preparation methods, while some areas require underplanting native broadleaves or fencing to protect 

natural regeneration from game. The Slovak Forest Enterprise implements the measures; the Czech 

University of Life Sciences handles inventory and monitoring; WWF Slovakia (in Slovakian) monitors 

biodiversity.  

 

"A key step in integrating climate-smart forest management into daily forestry 

practice is fostering strong cooperation among foresters, scientists, and the 

general public. This collaborative effort is essential to create meaningful 

pressure for change and to ensure that forest management strategies are 

both scientifically sound and socially supported.”,  

Milan Janák, Conservation Director, WWF Slovakia  

… 

https://clima4ceelife.eu/
https://www.lesy.sk/forest/about-us/
https://www.czu.cz/en
https://www.czu.cz/en
https://wwfsk.org/


 

Midterm monitoring, covering results 

from 2021-2024, showed strong 

variability in forest structure and 

regeneration. Disc and mulcher soil 

preparation combined with thinning best 

supported pine regeneration, while oak 

responded less. Biodiversity monitoring 

revealed a short-term drop in bird 

communities post-intervention, followed 

by recovery, and increased bat activity – 

signalling improved habitat quality. 

Another key measure replaces spruce 

monocultures in the Small Carpathians 

and Považský Inovec with native species 

like beech, fir, and sycamore maple. 

Spruce, planted widely in the 20th 

century for timber, now suffers heat 

stress, drought, and bark beetle 

outbreaks at low altitudes, causing economic losses. 

Foresters are shifting the stand composition by promoting 

the natural regeneration of native, climate-adapted species 

and supporting them through targeted planting to create 

more diverse, climate-resilient forests. Midterm results 

show strong regeneration of multiple species, indicating 

high potential for stable mixed stands.  

Water retention measures 

Frequent droughts threaten Záhorie’s Scots pine, causing 

dieback and landscape degradation. Slowing runoff during 

and after heavy rains can strengthen forest resilience and 

protect key tree species. Closing or rebuilding old drainage 

channels and restoring reservoirs helps retain water during 

dry periods and provides potential reserves for firefighting. 

At Gbelský les Forest (1,400 ha), the historic drainage 

system – originally designed to remove excess water from 

Morava River floods – now worsens drought due to the 

presence of dykes and prolonged dry spells. Refilling them 

improves soil infiltration and groundwater supply. 

Continuous monitoring of groundwater levels before, 

during, and after these interventions along the drainage 

channels ensures that their effectiveness can be evaluated 

and adjusted as needed. 

 

 

 

Figure 3: Dense forest stand before the thinning. 
Image Credit: WWF SK. 

Figure 2: Protection fences against damage caused by game. Image Credit: 
WWF SK. 



 

Adaptation measures in Bulgaria 

Afforestation with drought-resistant species 

Monocultural pine forests in southern Bulgaria are highly vulnerable to climate change, requiring 

transformation. At higher altitudes, natural processes support species shift, but low-lying areas managed 

by the South-western State Forest Enterprise need active intervention. Barriers such as mountain ridges 

and farmland limit natural spread, so foresters are planting drought-tolerant species like Quercus 

pubescens, Quercus coccifera, Pinus brutia, and Cedrus atlantica. To test suitability, the project 

established 10 hectares of seed gardens and experimental plots. 

Afforestation began in autumn 2022 and continued in spring 2023. Survival rates are monitored regularly, 

but extreme heat and drought have caused low survival rates across all the experimental areas. Despite 

this, the results provide valuable insights for future management.   

Forestry measures in coniferous plantations 

Typically, regional forest management guidelines recommend thinning pine stands after 80 years to 

facilitate regeneration. Climate change exacerbates the damage caused by bark beetles, drought, and fire 

in pine plantations. Two main challenges affect the South-western State Forest Enterprise: 

• Pines were often planted 400 to 500 meters below their natural range, increasing vulnerability 

• Thinning of young stands is 

often overlooked for economic 

reasons, although early 

intervention is crucial for 

enhancing resilience.  

Management goals are shifting from 

timber production to creating more 

natural, climate-resilient forests. The 

South-western state forest enterprise is 

thinning 800 ha of Pinus sylvestris and 

Pinus nigra using modern harvesters to 

improve efficiency and reduce costs. 

Trials compare:   

• Manual harvesting,  

Figure 4: Afforestation plots with drought-resistant species. Image Credit: 
SWSFE. 

https://uzdp.bg/


 

• Machine-assisted (harvester) thinning, 

• Different thinning intensities and gap 

sizes.   

Evaluating these approaches shows that there is 

no single “best” method. Manual harvesting, 

harvester-assisted thinning, and different 

thinning intensities or gap sizes all work 

differently depending on site conditions. Their 

effectiveness is therefore highly site-specific, and 

foresters are still gaining experience to see which 

methods fit which situation. 

 

Raising Awareness  

Changing perceptions is key to successful 

adaptation. Engaging both foresters and the 

public in understanding the role of managed 

forests and climate change impacts ensures 

lasting support. Early involvement of 

professionals – from planning to implementation 

– helped maintain their commitment. For the 

public, information boards at intervention sites 

and regular guided walks with students and 

community groups brought the measures closer 

and fostered active engagement. 

 

 

 

 

Figure 5: Mechanisation of forestry measures – harvester. Image 
Credit: SWSFE 



 

 

Disclaimer 

This document reflects only the author’s view and the European Commission is not responsible 

for any use that may be made of the information it contains. 

Acknowledgement of previously published material and of the work of others has been made through 

appropriate citation, quotation or both. 

Reuse is authorised provided the source is acknowledged and the original meaning or message of the 

document is not distorted. 

The European Commission shall not be liable for any consequence stemming from the reuse. The reuse policy 

of the European Commission documents is implemented by Commission Decision 2011/833/EU of 12 

December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). 

All images © European Union, unless otherwise stated. Image sources: © goodluz, # 25227000, 2021. Source: 

Stock.Adobe.com. Icons © Flaticon – all rights reserved. 

  

   

Summary 

Managed forests in Western Slovakia and South-western Bulgaria are a vital natural resource. Their 

importance is expected to grow in the future not only due to the rising demand for wood, but also because 

of their crucial role in providing other ecosystem services, an aspect increasingly recognised by the public. 

Although economic and social demands can sometimes lead to conflicts, climate change is threatening 

the overall ability of forests to deliver desired services. Adapting forest management practices reduces 

negative climate-related impacts such as drought, increased water runoff, and soil erosion and enhances 

forest resilience. A key step in integrating resilient, climate-smart forest management into daily forestry 

practice is to foster strong cooperation among foresters, scientists and the general public. This 

collaborative effort is essential for driving change and ensuring scientifically sound and socially supported 

forest management strategies. 

 

Further information 

The work presented in this adaptation story is part of the CLIMAFORCEELIFE project. 

This LIFE project has received funding from the European Union’s LIFE Climate Action sub-programme 

under grant agreement LIFE19 CCA/SK/001276. 

• https://webgate.ec.europa.eu/life/publicWebsite/project/LIFE19-CCA-SK-001276/climate-smart-

forest-management-for-central-and-eastern-europe 

• Climate-Smart Forest Management for Central and Eastern Europe – Project by WWF 

 

Contact  

Katarína Balíková/ kbalikova@wwfsk.org 

Milan Janák/ mjanak@wwfsk.org  

Michal Némethy/ mnemethy@wwfsk.org  
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