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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)
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Pressures on forest biodiversity

External threats internal threats

Biological Land use change
invasions

defores- fragmen-
tation tation

HE=E

NWIEFHE

Muys et al. 2022
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What can be and has
been done?

https://storyset.com.
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Integrating biodiversity in silvicultural paradigms

Natural )
Disturb based Retention
iIsturbance-base forestry Nature
management

Ecological
forestry

, Multi-purpose
Close(R)-to- forestry

nature

. _ oriented .
s e Continuous \ —
\ D cover \ )
= 3=
S

Systemic

Ecosystem silviculture

Reduced
management
Impact
' logging
awv \\\
N

Retention Variable /‘\r =

forestry retention \ord map by www.freeworldmaps.net
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Integrating biodiversity in silvicultural paradigms

Retention
forestr MBI
y oriented
Continuous \
gz cover

Close(R)-to-
nature

Systemic .Shelterwood, coppice, gap
silviculture  variations practices..etc

Conserving and promoting forest
biodiversity requires a diversity of
management approaches and practices:




Biodiversity conservation
Climate change adaptation

| Consistely considers the
g tree, stand and landscape

Employs different
silvicultural intensities

TRANSFORMIT



Biodiversity conservation
Climate change adaptation

| Consistely considers the
| tree, stand and landscape

Employs different
silvicultural intensities

Brings together

tailored strategies

TRANSFORMIT

stakeholders to develop
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Integrative Forest Management promotes...

Retention of habitat Site-adapted tree Natural tree Partial harvest and
trees, special habitats species regeneration structural
and deadwood heterogeneity

Tree species variation Avoidance of intensive Landscape Management of factors
and genetic diversity management heterogeneity and that hinder ecosystem
operations functioning functioning

Spinu et al., in prep.
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Photograph courtesy of Jim Witiw, DMI
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Kraus & Krumm, 2013

Structural elements of old forest
development phases are largely absent.

[l




Retention also required in selection forests

C2 C2

(&

Kraus & Krumm, 2013

Structural elements of old forest
development phases are largely absent.

Uneven-aged forestry

Habitat
tree

Downed

wood

Even-aged forestry

Dead
standing
tree

(i M

Retention forestry, Gustafsson et al., 2020

..But how to do it in practice?
12




Integrative Forest Management promotes retention of:

Habitat trees:
Living and dead

Rare biotopes Downed deadwood

13



Integrative Forest Management promotes retention of:

Rare biotopes

Efforts needed for
mapping and protection

14



Integrative Forest Management promotes retention of:

Volumes improved
in the last decades

Potzelsberger et al., 2021

15


Wildlife Interacting with Large Coarse Woody Debris at NEWT’s Woodbury Mountain Wilderness Preserve.mp4

Integrative Forest Management promotes retention of:

Habitat trees:
Living and dead

g

New concept

Gustafsson et al., 2020; Martin et al., 2022
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Implications for forest management

Habitat tree retention is practiced in Europe, but the
guidelines are simplistic.

[ A DENMARK ] [ C NE GERMANY ]

National level, state forest Regional level, public forest

< 5 U\ i
——eTTe

Local level, public forest, Natura 2000 site

B SW GERMANY j : [ D ALy

Local level, private property

Gustafsson et al., 2020, photo right: Oksanen R.
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What makes a tree a habitat?

= MM
1.Epiphytic, epixylicand

parasitic structures

i

2 .Excrescences

3.Crown deadwood
LW -
4 Tree injuriesand
exposed wood
s ™
5.Cavities

6.Fruiting bodies of
saproxylicfungi
and slime moulds

7.Fresh exudates

& Amphibians, reptiles s Insects, gastropods, arachnids
@ Bryophytes, lichens A Birds
¢ Fungi, plants, ferns 4 Mammals

universitatfreiburg

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 habitat tree the best habitat trees?

@ Adapted to climate

" change
Susceptibility to
environmental stress

Diverse, abundant or
rare microhabitats

o Age
o Dimension
. ) Species
Tree level > Vitality status
o Developmental stage

o Architecture

o Management
Stand level o Tree density
o Spatial distribution

o Altitude
0 Aspect

o Slope

Site level o Soil properties

o Disturbance regimes

Spinu et al,, 2023

Simply being there
Low numbers due to
past management

19



What makes a habitat tree the best habitat trees?

e Adapted to climate
change
Susceptibility to
environmental stress

Diverse, abundant or
rare microhabitats @

o Age
o Dimension
O Species
Tree level ) Vitality status

o Developmental stage

o Architecture

e Diversified choice:
- Range of functionally
different trees

o Management
Stand level o Tree density
o Spatial distribution

o Altitude

0 Aspect

o Slope

o Soil properties

o Disturbance regimes

Site level
Spinu et al,, 2023

Simply being there @
Low numbers due to
past management
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Key points

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.

Ill

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



INTEGRATE [
NETWORK

THANK YOU! L kough

/e forest
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Andreea.spinu@waldbau.uni-freiburg.de
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