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Forest biodiversity contributes to human 
well-being (Piras et al., 2021; Piccolo et al., 2022)

Promotion of biodiversity in forests fosters 
their resilience and productivity (Seidl et al., 2017; 

Steffen et al., 2016)

The health of European forests and 
associated biodiversity are susceptible to 
significant effects caused by global change 
(Dyderski et al., 2018; Hanewinkel et al., 2013)

Credit: Joao Pereira
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Consequences for biodiversity

The distribution of species will alter, vulnerable habitats will be lost, species interactions (competition, 
mutualistic relationships, pests and diseases) will be affected and altered disturbance patterns will change 
habitats.

-term maintenance of species and 

-poor 
- vegetation but with side-effects for associated species.
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Pressures on forest biodiversity 

Muys et al. 2022



https://storyset.com.

What can be and has 
been done?
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Conserving and promoting forest 
biodiversity requires a diversity of 

management approaches and practices:

…shelterwood, coppice, gap 
variations practices..etc
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IFM: Integrated and Integrative Forest Management

Biodiversity conservation
Climate change adaptation

Consistely considers the 
tree, stand and landscape 
scale.

Employs different 
silvicultural intensities 
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IFM: Integrated and Integrative Forest Management

Biodiversity conservation
Climate change adaptation

Consistely considers the 
tree, stand and landscape 
scale.

Employs different 
silvicultural intensities 

Employs different 
silvicultural intensities 

Brings together 
stakeholders to develop 
tailored strategies



Retention of habitat 
trees, special habitats 

and deadwood

Site-adapted tree 
species

Natural tree 
regeneration

Partial harvest and 
structural 

heterogeneity

Tree species variation 
and genetic diversity 

Avoidance of intensive 
management 
operations

Landscape 
heterogeneity and 

functioning

Management of factors 
that hinder ecosystem 

functioning
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Integrative Forest Management promotes:..

Spinu et al., in prep. 



Photograph courtesy of Jim Witiw, DMI
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Retention Forestry



Structural elements of old forest 
development phases are largely absent. 

11

Kraus & Krumm, 2013 

Retention also required in selection forests



Structural elements of old forest 
development phases are largely absent. 
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Kraus & Krumm, 2013 

Retention also required in selection forests

Retention forestry, Gustafsson et al., 2020

..But how to do it in practice?
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Integrative Forest Management promotes retention of:

Rare biotopes
Habitat trees:

Living and dead

Larsen et al., 2022; Muys et al., 2022

Downed deadwood
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Integrative Forest Management promotes retention of:

Rare biotopes

Efforts needed for 
mapping and protection

Larsen et al., 2022; Muys et al., 2022
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Integrative Forest Management promotes retention of:

Deadwood

Volumes improved 
in the last decades

Pötzelsberger et al., 2021

Wildlife Interacting with Large Coarse Woody Debris at NEWT’s Woodbury Mountain Wilderness Preserve.mp4
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Integrative Forest Management promotes retention of:

New concept

Habitat trees:

Living and dead

Gustafsson et al., 2020; Martin et al., 2022



Implications for forest management

Gustafsson et al., 2020, photo right: Oksanen R.

Habitat tree retention is practiced in Europe, but the 
guidelines are simplistic. 
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Spînu 2023, inspired by Martin et al., 2022, Storch et al., 2020 

Habitat trees are living or dead trees that 
support structures crucial for the life 
cycle of many forest-dwelling species 
(tree-related microhabitats, TreMs). 

What makes a tree a habitat?
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What makes a habitat tree the best habitat trees?

Spînu et al., 2023

Diverse, abundant or
rare microhabitats

Low numbers due to 
past management

Simply being there

Susceptibility to 
environmental stress

Adapted to climate 
change



Low numbers due to 
past management

Simply being there

Susceptibility to 
environmental stress

Adapted to climate 
change

Spînu et al., 2023
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What makes a habitat tree the best habitat trees?

Diverse, abundant or
rare microhabitats

Range of functionally 
different trees 

Diversified choice:
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Benefits for biodiversity:



IFM to tackle multiple crises
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Foto: imago images/Steffen Schellhorn



IFM can help navigate economic demands, adapting to 

climate change while maintaining ecosystem services, and 

safeguarding biodiversity amid human activities.

Retention of habitat trees and deadwood is a practice that

can facilitate a balance between promotion of biodiversity

and timber provisioning.

Avoidance of „one-size-fits-all“ governance approach. 

Key points 
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Benefits for biodiversity:
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