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FOCUS ON TEMPERATE FORESTS
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FOCUS ON TEMPERATE FORESTS
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FOREST BIODIVERSITY AND GLOBAL CHANGE
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THE HERB LAYER
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Trees > 7 m

Trees and shrubs 1 – 7 m

Vascular plants < 1 m

(incl. trees and shrubs)



THE IMPORTANCE OF THE HERB LAYER
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(Gilliam et al. 2014)



THE IMPORTANCE OF THE HERB LAYER

7

L
a

n
d

u
yt e

t a
l. (2

0
2

0
) G

lo
b

a
l C

h
a

n
g
e

 B
io

l.



RESURVEYS

8
+ tree and shrub layer



…BUT ALSO TREE & SHRUB DATA
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Trees > 7 m

Trees and shrubs 1 – 7 m

Vascular plants < 1 m

(incl. trees and shrubs)



THE IMPORTANCE OF RESURVEYS
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Verheyen et al. (2017) BioScience



CURRENT STATUS OF FORESTREPLOT

̶ 5577 plots (of which 523 from NA & 5054 from EUR)

11www.forestREplot.ugent.be



CURRENT STATUS OF FORESTREPLOT
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̶ Baseline survey ~1960s (1933-2002)

̶ Resurvey ~2010s (1987-2023)

̶ Median time interval ~40 years



CURRENT STATUS OF FORESTREPLOT

̶ Elevations 5 – 1277 m

̶ Plot size mostly 100 – 400 m²

̶ Permanent and semi-permanent

̶ Mostly ancient forest

̶ Often part of Natura2000
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MANAGEMENT COMMITTEE

̶ Don Waller (Wisconsin-Madison)

̶ Markus Bernhardt-Römermann (Jena)

̶ Radim Hedl (Brno)

̶ Lander Baeten (Ghent)

̶ Kris Verheyen (Ghent)

̶ Pieter De Frenne (Ghent)
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SUITABLE DATA?
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www.forestREplot.ugent.be



MAIN FINDINGS: SPECIES RICHNESS

̶ No directional change in species richness
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Study regions Verheyen et al. (2012) J. Ecol.



MAIN FINDINGS: SPECIES RICHNESS

̶ Follow-up study with more regions (low N-dep.)
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Bernhardt-Römermann et al. (2015) Global Change Biol.

Shifting baselines (larger changes in low N dep. regions)



MAIN FINDINGS: SPECIFIC SPECIES GROUPS

̶ Lianification
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Perring et al. (2020) Frontiers Ecol. Env.

H. helix

L. periclymenum

C. vitalba



MAIN FINDINGS: SPECIFIC SPECIES GROUPS

̶ Temperatures juveniles vs adults in tree layer decouple
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Caron et al. (2021) J. Ecol.



MAIN FINDINGS: COMPOSITION

̶ N. dep: More large-ranged species with high nitrogen demand
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Staude et al. (2020) Nature Ecol. Evol.



MAIN FINDINGS: COMPOSITION

̶ More herbivory in high N dep. regions: species loss
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Segar et al. (2022) Nature Comm.



MAIN FINDINGS: COMPOSITION

̶ Functional & phylogenetic diversity change also centred on zero
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Wei et al. (submitted to Nature Comm.)



MAIN FINDINGS: THERMOPHILIZATION

̶ More thermophilization in forests that became more open over time
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De Frenne et al. (2013) PNAS



MAIN FINDINGS: THERMOPHILIZATION

̶ …due to microclimate buffering
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Zellweger et al. (2020) Science

Microclimate

Macroclimate



MAIN FINDINGS: POLLINATORS

̶ Potential nectar production declined by 24%
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De Schuyter et al. (2024) J. Ecol.
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POTENTIAL IMPLICATIONS FOR POLLINATORS

+ Canopy opening (light)

+ Litter quality

+/- more flowering?

- Potential nectar production

- Phylogenetic diversity
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THE WAY FORWARD

̶ Fill regional gaps

̶ Forest disturbances & novel light regimes
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De Frenne (2024) Nature Ecol. Evol.



THE WAY FORWARD

̶ Fill regional gaps

̶ Forest disturbances & novel light regimes

̶ Inform policy  essential biodiversity variables
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ForBioMon Biodiversa project
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