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Reminder - Agenda of the afternoon

14:00 — 14:15 BiodivClim call overview

] ) 14:00 — 17:20 BiodivClim Knowledge
14:15 - 15:20 Funded projects presentations 1 -

Hub impacts and lessons learned

Climate-biodiversity feedback processes workshop (for KH members only)

15:20 — 15:40 Break
15:40 — 17:20 Funded projects presentations 2 - Consequences

of climate change on biodiversity and nature’s contributions to people
17:20 — 17:30 Presentation of the BiodivClim comics
17:30 — 19:00 Cocktail
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BiodivClim Call overview

By Sophie Germann, ANR Biodiversa+ operational manager & BiodivClim Call Secretariat
& Estrella Fernandez Garcia, AEI, BiodivClim Follow-Up Team

https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/

BiodivClim has received funding from the European Union's Horizon 2020 » ' BiodivClim ERA-NET COFUND

research and innovation programme under grant agreement No 869237 P Biodiversity and Climate Change




Thanks!
q * BiodivClim funded research projects

* BiodivClim partners, including the participating funding organisations
i’ https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/#fundingorganisations

"‘ﬂ * European Commission

o o ¢ ° BiodivClim evaluation committee
ﬂ https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/#evaluationcommittee

WA ¢ BiodivClim coordination (BELSPO/FRB), call secretariat (ANR) and
‘*»vi follow-up team (AEl)
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https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/#fundingorganisations
https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/#evaluationcommittee

Context

“Biodiversity and Climate Change”
Call co-funded by the European Commission (BiodivClim COFUND Action)

* Priority for the Biodiversa network and its members, as defined in the
Biodiversa Strategic and Research Innovation Agenda (2017-2020) and
Implementation plan (2017-2019)

* Relevant topic for the European Commission

 Launched in September 2019




Timeline — BiodivClim call process | Evaluation process

Call Pre- Results stage Full Results stage Call
launch proposals 1 proposals 2 kick-off

Sept 2019 Nov. 2019 Feb. 2020 Apr. 2020 Oct. 2020 May 2021

Clustering
workshop with 7
RIA projects

Data management
workshop




The BiodivClim co-funded call- a huge participation!

A call to support transnational research projects at the nexus of
biodiversity and climate change and properly taking into account
socio-ecological contexts

23 funding
organisations
— ¥ ._' ,, 3 . 19
pre- ( S :, 9 represented
proposals [ X S 8 Vs countries
submitted 4 7% g ¥ T S0

21 funded
projects
> 25 Mio€

pociversos RIS

full
proposals
submitted




A wide range of succesful research projects

ke — : P =

Futurey
ArcticlLives

: {3‘: 9
: - b SUSTAIN
MixForChange PlantCline - STORE".. | " COCOA

For more information: https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/#fundedprojects
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Themes THunéas projects

17,3%

Theme 1: Consequences of climate
change on biodiversity and nature’s
contributions to people.

"'
Theme -

N
Theme 2

Theme 3: Potential of nature-based

solutions for mitigating and adapting

to climate change.

Theme 2: Climate-biodiversity
feedback processes

|

e

.

Theme 4: Synergies and trade-offs
between policies on biodiversity, climate
and other relevant sectors, and the role

of agents of change

\
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Studied environments
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More information in the call brochure & on projects websites

More information on the call
process & figures
in the 2019-2020 Call brochure

— You can download it on the
Biodiversa website
https://www.biodiversa.eu/2020
/10/06/2019-2020-joint-call/
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https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/
https://www.biodiversa.eu/2020/10/06/2019-2020-joint-call/

Clustering workshop — a fertile dialogue to identify collaborations

Number of answers

Collaborative activities identified
(several answers possible)

9 Q
7
5
1
- 3 3

Collaborative activities

B Cooperation at the level of geographical areas e.g. Artic, Mediterranean, Caribbean biodiversity

m Development and/or deployment of new scientific technologies, approaches, tools, methods and
protocols

B Collaboration on data gaps (data processing, data analyses, interoperability of databases...)
Collaboration on joint research papers and other academic products

m Development of products for practitioners and managers

m Collaboration on policy relevance/policy products (incl. Policy briefs)

m Collaboration on general outreach & communication products, dissemination and awareness raising

Examples of concrete joint activities at the
start of the funded projects :

< Joint meetings (e.g. Arctic Science week)
< Joint field experiments

< Sharing of protocols

<+ Joining forces in a call proposal

< Organising workshop

activities, including joint events
Eurapean Biodiversity Parinership



Timeline — BiodivClim call process | Follow-up

Start of the M'd Ui End of the End term
: review of the : :
projects mid-term projects review of the
rfeoorts final reports
Dec 2020 - April P Aug. 2024 - March
AVA June 2023 2025 June 2025
Feb 2022 june 2025
KH launch event KH final conference

BiodivClim Knowledge Hub

* Very positive feedback from the funding organisations
* Delays in some projects due to Covid-19 pandemic
-> possibility of a one year cost-neutral extension

ciodiverso+ |




Biodiversa+ joint research calls

2021 | Biodiversity protection
» 36 projects >44M€ 38 funders 28 countries

2022 | Biodiversity monitoring
» 33 projects >46M€ 33 funders 23 countries

2023 | Nature-based solutions
» 34 projects >40M€ 41 funders 34 countries

2024 | Societal transformation
» Launched in Sept. 2024, decision fall 2025, res. budget >40M€

« 2025 | Restoration of ecosystem functioning, integrity, and connectivit
s » To be pre-announced in June and launched in Sept. 2025, res. budget >40M

« 2026 | Future Ecosystems
» Under development — to be launched in Sept. 2026, res. budget >40M€

For more information: https://www.biodiversa.eu/research-funding/
& subscribe to Biodiversa newsletter

biodiversa+ .+ BiodivClim ERA-NET COFUND
Europecn Biodiversity Portnership st Biodiversity and Climate Change



https://www.biodiversa.eu/research-funding/

Now, let's discover the major
research results of the

21 research projects funded
under the BiodivClim call!

Eurapean Biodiversity Parinership
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[14:15 - 15:20]
Funded Projects Presentations — Session 1
Climate-biodiversity feedback processes

Moderated by Petra Manderscheid, Executive Director of the JPI Climate Central
Secretariat

BiodivClim ERA-NET COFUND

www.DiodivEEEEs 2 Biodiversity and Climate Change




Presented projects - Session 1

e FeedBaCks, Feedbacks between Biodiversity and Climate, presented by Dirk
Karger

® GenClim, Biodiversity on the run: evolutionary and socio-economic
consequences of shifting distribution ranges in commercially exploited marine
fishes, presented by Romina Henriques

e GRADCATCH, Using natural environmental GRADients to decipher the adaptation
of soil microbial Communities to climATe Change, presented by Aline Frossard

e FutureArcticLives, Future Arctic livelihoods and biodiversity in a changing
climate, presented by Martin Reinhardt Nielsen
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FeedBaCks @@ e MUNT
Feedbacks between Biodiversity and Climate
UCA SENCKENBERG

Université worls of biodiversity
Grenoble Alpes
s Stockholm :::fimhr @
By: Dirk Nikolaus Karger (Swiss Federal Research Institute WSL) Resilience Centre inivereiy WSL
Niklaus E. Zimmermann, WSL, Swiss Federal Research Institute WSL, Wilfried Thuiller (CNRS, Univ. Grenoble),

Thomas Hickler (Senkenberg), Sonia Seneviratne (ETH Zurich), Helge Bruelheide (Martin Luther Univ.) , Milan Chytry
(Masaryk Univ.), Cibele Queiroz (Stockholm Resilience Center)

+ Partners logo of the project

BiodivClim ERA-NET COFUND

www.bloCiEIESS Biodiversity and Climate Change




Scientific results
o

FEFD coalles

« Climate regulating traits matter (reflectance,
evopotranspiration)

« Climate regulating plant traits differ mainly between habitats 7 '-

i Habitat type
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Karger et al. (2023) The risks of leaving biodiversity behind: Seven points to consider for climate change mitigation.
Policy Brief — Stockholm Resilience Center
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Kambach et al. (2024) Climate regulation processes are linked to the functional composition of the
plant community in European forests, shrublands and grasslands. Global Change Biology
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Scientific results

« Earth system model do not understand
«species» yet, they only know plant
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Scientific results
Unified workflow

Land use & Habitat » Biodiversit Plant Climate
managemen distributio y » functional » feedback
t 1] _ tvnes

i i : -
._.;} £ W;_ ue s ; C L (g e o i ._- C e i F . _I" . ; ] +F
Results from Belmont pll = S ek
Forum and BiodivERsA HW&Q . E"HZU f‘fCh
joint call “BiodivScen” — Grenoble Alpes
Project “FutureWeb” WSL SENCKENBERG

Dou et al. (2023)

world of biodiversity
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Scientific results
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Future Framework in
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Sieber et al. (major revision) Climate response to Nature Future scenarios in a regional Earth System

Model. Nature Communications
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Policy and societal impacts / results
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Karger et al. (2023) The risks of leaving biodiversity behind:

Seven points to consider for climate change mitigation. Policy

Brief — Stockholm Resilience Center




Acknowledgements

©® 3
anr agence nationale 6{ b|Od I\/e (SO

de la recherche

DF G Deutsche
Fnrschungsgememachaft Swiss National

Research Foundation Science Foundation

FORMAS :*°




biodiversa+

European Biodiversity Partnership

GenClim

Evolutionary and socioeconomic consequences of shifting distribution ranges
in commercially exploited marine fishes
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BiodivClim ERA-NET COFUND
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By Romina Henriques

Einar Eg Nielsen, Martin Lindegren, Marti Pujolar, Marcel

Montanyes-Sole, Courtney Gardiner, Sophie von der Heyden, ( stellenbosch
Rita Castilho, Regina Cunha, Marie-Catherine Riekhof, Rudi s
Voss, Robin Flee . Caroline Grunhagen, Joana Robalo
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Christian-Albrechts-Universitat zu Kiel
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Scientific results
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Policy and societal impacts / results

Population structure across the Eastern Atlantic
Mediated by local adaptation
Differences in resilience to climate change, differences in distribution shifts
Impact on fisheries policy and stock managements

Socio-economic modelling showed it is easy to over-or-underestimate future changes in
biomass, particularly when not including population data

Bringing down regulation (and information) costs cruicial for sustainable resource use




Policy and societal impacts / results

Data based on over 6000 fish stocks Model simulations (mean and confidence interval)
A R-:gulal,iur? costs . _ . B Open access
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Policy and societal impacts / results

2 papers published @engguela {ﬁ\\ IPMA |]TU § 5

9 papers in prep
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GRADCATCH

Using natural environmental GRADients to decipher the adaptation of soil
microbial Communities to climATe CHange

By Aline Frossard, Swiss Federal Institute WSL (consortium member)

Coordinator: Anders Priemé, University of Copenhagen

Consortium members: Anna M. Romani, University of Girona
Jean-Baptiste Ramond, University of Pretoria

et &
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BiodivClim ERA-NET COFUND
Biodiversity and Climate Change
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Scientific results

2 1 2 1
umalm “ d mmolm " d

mnulnlad1

200-

600-

400

200-

=100-

-150-

=200

10-

Soil organic matter quantity and composition drive microbial enzyme
activities and greenhouse gas fluxes along an elevational gradient

Han et al., 2024, Geoderma

G0y
‘ * 4= Treeline _ -"'EF""-'
| | %
CH, 114 m
' A o Treeline s
e 2001 m
o ¢ + * * + + ¢ # %ﬁ =]
' o 1844 m
1613 m
R*=0.28 €0, flux
{ 1443 m
. L |
£ . l "
L ﬁ #
i |
L] L
500 1000 1500 2000 2500 3000
Altitude (m)
biodiversa+

Eurapean Biodiversity Parinership




Soil functions are shaped by aridity through soil properties and the

Scientific results microbial community structure

Domenech et al., 2025, Geoderma under review
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Scientific results

Greenhouse gas fluxes
are controlled by both
temperature and water

60

Variation [%]
]

Contributions of temperature and water
to microbial and soil functions

=30

AN

Disentangling the climate change components temperature and
water availability Donhauser et al., in prep.

Litter decomposition
is mainly controlled
by temperature
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Scientific results

Fungal diversity sustained soil multifunctionality

across European biomes Han et al., 2025, under review
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Scientific results

[

Microbial trait strategies
linked to soil functions

Small efficient
microorganisms
in extreme
environments

p resource
availability
(high
precipitation
= saasonality)
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Seasonal
fluctuations,
temporary

RRN
Sporulation

Cluster 10
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-ti - - shrubland
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[Barren ! opan

Eurapesn Biodiversity Partnership

Modelling soil prokaryotic traits across environments with the trait
sequence database ampliconTraits and the R package MicEnvMod
Donhauser et al., 2025, Ecological Informatics and Donhauser et al., under review

arge, versatile
inefficient

microorganisms in

temperate

High stress
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moderate
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Policy and societal impacts

> “Core” science project, limited direct policy
and societal impacts.

> Mainly interactions with local stakeholders

> Involvements with national organisations
and NGOs (sharing information, datasets,
monitoring schemes)

> Divulgation documents with information on
key roles of soil biodiversity and functions
to the environment and their sensibility to
climate change.
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http://drive.google.com/file/d/12BnfWN4QDgL9n1cfYMTzxRjVOkOH_CLO/view

Panel discussion - Session 1

Moderated by Petra Manderscheid, Executive Director of the JPI Climate Central
Secretariat

- What do we mean by 'feedback processes' in the context of climate change and
biodiversity?

= How can we keep stakeholders engaged when results take time? What can we do to avoid
stakeholder fatigue and deal with the limits of engagement?

= How can we better communicate the complexity of climate-biodiversity feedbacks (or in

general) to non-scientific audiences, especially when findings are uncertain or context-

BiodivClim ERA-NET COFUND

Biodiversity and Climate Change
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[15:40 - 17:20]
Funded Projects Presentations — Session 2
Consequences of climate change on biodiversity and

nature’s contributions to people

Moderated by Jasmin Godbold, Professor in Marine Ecology at the University of
Southampton

BiodivClim ERA-NET COFUND

www.DiodivEEEEs 2 Biodiversity and Climate Change




Presented projects - Session 2

e ACORN, Identifying seed sources for highly adaptable oak forests in a changing climate, presented
by Simon Jansen

e BIOFAIR, BlOdiversity of soils and FArming Innovations for improved Resilience in European wheat
agrosystems, presented by Pierre Delaplace

e CLAMBIO, Assessing the effects of past and future climate change on Amazonian biodiversity,
presented by Hanna Tuomisto

® MICROSERVICES, Predicting climate change impacts on the crop microbiome and cascading
effects on ecosystem services delivery in agroecosystems, presented by Salvador Lado

e PlantCline, Adapting Plant genetic diversity to Climate change along a continental latitudinal
gradient, presented by Johan A. Stenberg

® RangeX, Mechanisms underlying the success and impacts on biodiversity and ecosystem
functioning of range-expanding species under climate change, presented by Paul Kardol
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Context and Aims

 Quercus robur

Climate change

- Quercus petraea

2§

Quercus pubescens

Oaks = Winner

Local adaptation

i Inform seed transfer guidelines

cearverse IR

Source: EUFORGEN




Methodological Approach

The big
picture... o
Stand
L batn 0 100200 m
: -
I.
5 0ty « Species complex
_' _ T Mg « Demographic history
e O SR — Oy - Spatial genetic structure
biodiversa+

Eurapesn Biodiversity Partnership



Methodological Approach

The small
picture...

regiona
I

Adaptation?

Neighboring stands of Q.petraea on
contrasting sites in SW Germany

Eurspecn Biodhersity Partnership




Methodological Approach

Genetic and genomic studies on different

levels

.
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Scientific Results

Genetic differentiation between species

Regional genetic differentiation within species

FEIEELHT R RRIET F £ 4 84

Pltz et al. (2024) Annals of Botany

Certain alleles correlate with precipitation (Large-Scale)

Small scale differences in water use efficiency (913C) S ——

e
e ———
-

Brsesterg dry

Adaptation takes place across geographical scales !
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Policy and Societal Impacts / Results

 Genetic information (neutral and adaptive) should be used
for evaluating adequate seed sources

 Assisted geneflow is a promising tool to maintain
sustainable forest management in climate change

 Ecologically marginal sites often neglected, but may have
great potential

* Forest reproductive material regulations are mostly
focused on local seed sources

« Knowledge gaps and transferability

EEEEE_IL ]

Science
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BlOdiversity of soils and FArming Innovations
for improved Resilience
in European wheat agrosystems

BIOFAIR
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Project goals and methodology

» Assessing the impacts of climate change and innovative farming practices on plant productivity, nutritional
quality and fitness.

« Studying the soil functioning and the related soil microbiome as well as micro- and meso-fauna biodiversity.

 Understanding the reported changes in productivity, quality value of the cereal grains and the
suppressiveness capacity of such soils against (a)biotic stresses.
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Scientific results
% Impact of Climate Change (CC) on Wheat:

* Higher winter temperatures boosted biomass but reduced tillering, root development and yield.
* Elevated CO, (+4.1%) had minor yield benefit; impaired protein and baking quality.

*  Drought significantly reduced yield (-40.4%); only partially offset by elevated CO..

* Climate treatments decreased gluten protein quality, altering dough strength.

* Root systems remain critical to cope with water stress.

e Recommendation: Breeding should target short-term climate scenarios and root traits.
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Scientific results

£ Farming Practices and Soil Biodiversity & Wheat:
Tillage intensity (NT<MT<ST) shaped soil microbial and mesofauna communities.

[ ]
* Reduced tillage increased microbial activity and soil functionality.
* Reduced tillage impaired wheat quality and changed technological grain properties.
l:l_ .
y B vitamin concentration Nitrogen content
i\x\ ¥l J7 (ug/100g grains) (g/kg grains)
AN L T |
| /N [ A - mBl mB2 wB5
L . |_ o ", . I| . : .Ib,,_ "P;:_T,E_,mm 30
| ;::\:g:\x II| . I-' i ¥ m"f 25
= .'I | z__.--:_. s k ; | gbaane min
g , ¥ I| L= - 20
E . | fx | o i Pl-l::!s....\-. o iy -
o | ./f__z ;{, ‘I; .- ,I .H"I ] MT zz%
/]f” | v 10
| S : _."' = ;__-
- | // L \, |I A "N . .
I-;,-/prmuw.v. . i f |I _gawdu
Minria et S5 =0 5 R 155 T 06 \J. ‘;f// b_eycia
CoapthcR2=0u0T,F 1, 1507, Boel] 031 1 &P
Dlapic laragumrssi-Hibe 1202 10 il el 554 L
I -0z 00 0.2

PCA 1 (52%)




Scientific results

‘& Resilience & Environmental Impact:

Bacteria .. Fung|
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*  Organic-rich soils (S2) buffered climate effects better than conventional soils (S1) - higher soil health indicators.
*  This implies more stable microbial communities and improved nutrient cycling.
* The yield difference between both soils increased over time.
* Climate change negatively affects the nutritional quality of grains produced in both soil conditions.
* Recommendation: Combine biofortification, root-focused breeding, and integrated strategies.

soil type 2

£0-60-40-20 0 20 40 -80-60-40-20 0 20 40

percentage change relative to 2013
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Policy and societal impacts / results

% Climate Adaptation:
* Adapt breeding programs to short-term (20-year) climate projections.
* Include extreme weather events in scenarios and policy planning.
*  Adjust vernalization and sowing schedules to match future conditions.

\; Sustainable Agriculture:
* Reduced tillage supports soil health and biodiversity.
*  Practices impact GHG emissions and nitrate leaching, important for regulation.

& Nutritional Security:
* Climate change reduces grain nutrient concentration (protein, vitamins, minerals).
*  Policy focus should expand to include grain quality and public health.

P Research Recommendations:
*  Support speed breeding and integrated modelling.
* Link biodiversity to function using 'who does what and when' approaches.
*  Promote systemic approaches considering crop performance and ecosystem services.
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CLAMBIO
Assessing the effects of past and future climate change on
Amazonian biodiversity
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Latitude

Sea level changes and floodplain dynamics

affect bird genomics and population sizes
= [ h L]

Scientific results

Change in climate suitability
for tropical moist forest
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Scientific results

Floodplains have many specialised tree

species, and the contrast with surrounding Biogeographical regionalisation fo
forests increases with flooding depth Amazonia based on floodplain birds
Varzea

https://doi.org/10.1038/s41559-024-02364-1

Species turnover

=

https://doi.org/10.1016/j.pecon.2024.08.001



Predicted abundance

Scientific results

Amazonian plant species (here ferns)
have well-defined soil niches
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Hydroelectric dams have larger impact that
companies claim on floodplain ecosystems
and local livelihoods

AP Beia Monte Desnetream

Erlo Monte Dam
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https://doi.org/10.1111/cobi.70043
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Predicting climate change impacts on the crop microbiome and
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Objectives
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ﬂ a
1. Predict future shifts in agro-climate zones “ _—f
. . . . g .

across Europe using high-resolution regional . =
climate models

2. Characterize shifts in soil biodiversity along 5. i
agro-climate zones using LUCAS Soil Data : e

3. Develop Al-based prediction models to i Py
forecast soil biodiversity and ecosystem -
functions under future climates scenarios o

4. To evaluate the capacity of organic cropping
systems to buffer against climate stress using
on-field simulation in a long-term field trial

Comparison of Predictions vs, Actual Valises for g_ Micrevirga
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Scientific results

[ Current Agro-climate zones ] [ Future changes in Agro-climate zones ]
Historical reference period (1981-2010) Emission scenario RCP4.5 (2071-2100)
70 4
60 -
50 1
40 A
30 1

=20

40 50
[ EGRNBOSTNEM coN_pan_nva SRR

agro-climate zones

~20 ~10 0 10 20 30

Agro-climate zones: regions characterized by specific climate conditions relevant to agriculture (Ceglar et al., 2019)
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Scientific results

LUCAS Soil Network of Sites

> 200 non-permanent croplands
alpha diversity
.13'
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Gradual shifts of soil microbial diversity across agro-climate zone

Shifts in soil biodiversity along agro-climate zones

Shifts in Soil Biodiversity (B-diversity)

NEM Success rate: 93 % @ PAN Success rate: 19 % @ SMA Success rate: 59 %
‘® CON Success rate: 74 % @ NMA Success rate: 75 %  MED Success rate: 71 %

0.0z20-

: Microvirg

6 a I
= : 0.015-
ow 1
od : 3
f:e' 5
g 3 5 o | 2o
[ el o . . B 2z
~ T e b e &
E i “..‘.'. e.: o % s o T

veadth fee® i am . -® a
G T ',4! ""IE" SoNTege, O
- ! [
t?“tiﬁ-iff o, y”
TR0 o0t QT - 0.000-
-3 R ";_"..___,7:'-'-
5 0 5

CAP1 (exp. var. 53%)

biodiversa+

Eurapean Biodiversity Parinership




Scientific results

Data Collection

[ Current Data ]

/;iod iversity \

Walues of alpha diversity
and beta diversity

= Bacterial Abundance Data:
Eurostat's 2018 Land Use
and Coverage Areaframe
Survey

Soil Functionality

Metrics related to ecosystem
functionality

Climate Data

Soil Parameters
Information on soil health and

[ Future Data ]

/F*';ﬂjected climatic conditions
from CMIPE projections

Bioclimatic Data

» Two Shared Socio-
economic Pathways (S5Fs)

= 126
= 585
» Four-year periods
= 2021-2040
= 2041-2060
= 2061-2080
= 2081-2100

Future Agroclimatic Zone
» Predictions of future

Strategy to predict soil biodiversity and multifunctionality

=)

Data Integration

[ Statistics ]

/ Combine Data

= Current data
= Projected data

Relationships
= Caorrelation analysis
= DAG analysis
= Correlation based
» Bayesian Causal Model

-
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Al techniques Applied

[ Predict Taxon ]

Input: Climatic Data
Output: Taxon abundance predictions

Al Models:
= Machine Learning Models:

= Random Forest

= Decision Trees

= Ridge/Lasso Regression
= Multinomial Meural Metworks

\\- Dirichlet Regressian _/')

[Predfct Functfbns]

Input: Taxon abundance predictions
Qutput: Soil functions predictions

Machine Learning Models:

J

compositon | | = Predictions offuture | |  —— - :
’ agroclimatic zones i — Random Forest
g S\ . =\ = Decision Trees _
Qurrent Agroclimatic E{)m_a/ \ _/ \ = N e / « Ridge/Lasso Regression
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Scientific results Predicting soil biodiversity and multifunctionality

g Comparisen of Predictions vs. Actual Values for g__Microvirga
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Al-based predictions

» Relative abundances of microbial taxa across different climate scenarios were predicted with <1% error rate

* The low-emission scenario SSP 126 consistently showed higher soil multi-functionality compared to the high-
emission scenario SSP 585

» This trend suggests that adopting sustainable, low-emission practices could better preserve critical soil
functions




Scientific results

BIODYN Organic system receiving composted manure and crop

protection according to biodynamic regulations

CONFYM Mixed conventional system receiving manure, mineral
fertilizer and synthetic pesticides according to recommended thresholds

CONMIN Mineral conventional system receiving mineral fertilizer
and synthetic pesticides according to recommended thresholds
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water uptake (hyphal networks, (root ~ growth stimulation, N-
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stress antioxidant enzymes &  pathogen  suppression

(sidero-phores), reduces plant
stress response (ACC
deaminase)

Capacity of organic cropping systems to buffer against climate stress

BIGDYN

r7
CONFYM
~7

CONMIN ,
Improves plant nutrient & water

(root growth stimulation, N-
fixation), enhances iron uptake
&  pathogen  suppression
(sidero-phores), limits stomatal
closure (abscisic acid reduction)

Drought impacts the soil microbiome but bacterial communities are still system-specific
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1) Innovative Forecasting Framework: We developed a novel Al-driven prediction model
iIntegrating regional climate projections and molecular soil biodiversity data to predict climate
change impacts on soil biodiversity and ecosystem functions in agriculture.

2) Key Insight: Local soil properties, more than climate drivers alone, drive soil biodiversity
shifts, highlighting the need for region-specific soil conservation policies and actions.

3) Climate Action Matters: In these prediction models, low-emission scenarios consistently
preserved soil biodiversity mediated ecosystem functions, reinforcing the societal value of
sustainable, climate-smart agricultural practices.

4) Legacy of Land Use: Farming systems retained distinct soil microbiomes with specific plant-
growth promoting and stress-tolerating traits under climate stress, showing that investments in
soil health today build resilience for tomorrow.

5) Policy Relevance: The framework offers actionable evidence for influencing land
management and climate policies that protect biodiversity and food security.
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Aims and objectives

Investigate how climate
change affects the evolution of
plants, with implications for:
Wild plant traits available for
crop breeding.
Pest risk analysis.




Aims and objectives

& .
FPantCline
[ 0 (e | |

Knowledge gap

How will climate change
affect the expression and
evolution of traits?

PlantCline utilizes a
collection of c. 200
European Fragaria vesca
genotypes.
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WP1

Project management and coordination

WP2
Phenotyping phytochemistry and phenology/|

Developing harmonized protocols )

Flant phenology & envirenmental factors |

Targeted and untargeted matabolite profiling —
Resistance to insect herbivores

WP3

Genetic determinants of climate adaptation

| Genome-Wide Association Studies
Connecting candidate genes with adaptation
\ and functional differances

N

o
Eco-evolutionary interactions
Matural selaction on:

= Plant resistance against herbivores

* Indirect resistance:
predator recruitment

II"-.'\x + Phenology

WP5
Data synthesis and predictive model

Constructing databases
Building Structural Equation Modals

Collating future temperature, pracipitation, and invertebrate data

Predict future plant traits and fitness




Methods

Common gardens, manipulating precipitation, in Spain, Belgium, Sweden, and Finland.
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Results

Latitude determines several important traits

Succinic_acid R* = 0.672, p-value gy = 2.989¢-03

Citric_acid R* = 0.713, p-value gy = 1.858e-03

Volume_mean R* = 0.749, p-value gy, = 1.512e-03

1.04 1.04
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Candidate genes identified.
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Results

Local adaptation

Nearby genotypes perform
better compared to more
distant, especially in the
southern and northern
common gardens.

Relative fithess

Spain

Belgium

*%

0.0+
South Sweden North Finland
%%k
0.4+
0.2+
0.0+
Q Q

Distance to location of genotype origin (km)
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Results

Northern, but not
southern, plant genotypes
can adjust their flowering
phenology

|.e., northern genotypes are
more resilient to climate
change.

QTLs and candidate genes
for flowering phenology were
identified.

De-la-Cruz et al., in review

=




Scientific conclusions

* Plants show great trait diversity/variation across Europe, in some cases due to
local adaptation.

« Some traits can help plants coping with environmental change, but these traits
are not available in all populations.




Policy and societal impacts

Wild strawberries in southern Europe may face difficulties
tackling climate change.

Wild strawberry populations are gold mines for crop breeders
to improve crop resilience to climate change.

Nature conservation policies typically do not protect rare
genes/traits in common species.

Current Pest Risk Assessments (PRA) typically do not take
climate change or genetic variation into account.
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Background and objectives

Rumpf et al. 2018. PNAS
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Background and objectives RANGEX

« Understand the processes and impacts of range-expanding plants

« Support the development of policy regarding range-expanding plants

p N
WP1 Processes behind range WP2 Impacts of range- WP3 Predicting range expansion
shifts expanders & impacts

Climate
warming effects
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WP4 Synthesis and policy interface
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. o What limits the establishment of
Scientific results range expanding native species?

* Replicated experiments
* Lowland plants transplanted to high elevation site to ask
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South Africa
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Scientific results

« All focal species can establish under current climate
« Half of focal species can establish with current vegetation => dispersal

limitation
 Half can’t establish with current vegetation => limited by competition
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Scientific results

« Camera traps and computer vision to monitor plant-animal interactions
« Observed novel plant-pollinator interactions
 New tools to measure greenhouse gas fluxes

{a) B'bea + maoth visits
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Alison et al. (2022) Biol. Lett.
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Rapid upwards shifts in upper elevation

Scientific results

limits of non-native plants in only 5-10 years
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Policy and societal impacts / results

 Invasive species impact ecosystem functions and services
across mountains within IPBES regions
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Policy and societal impacts / results
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Policy and societal impacts / results

Witsiekshoek — ARU
Alpine Base
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Acknowledgements

« RangeX Team
» Field sites and local communities
* Field managers and assistants

ﬂ)ispersal and biotic interactions limit plant range shifts \

Non-native and native plants are rapidly moving upslope,
and some threaten mountain biodiversity and ecosystems

Monitoring essential for early detection of potentially
problematic species ("winners"), and species at risk
("losers")

Risks assessments for range expanding species needed
and should focus on species' impact over origin

Transboundary research builds capacity and exchanges
\Ieading to longer-term impacts
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Panel discussion - Session 2

Moderated by Jasmin Godbold, Professor in Marine Ecology at the University of
Southampton

=> In a multifunctional system and under climate change forcing, how do we manage resource use
and nature’s contributions to people whilst maintaining biodiversity and carbon commitments ?

= How do we balance the impacts of climate change and direct human impacts?

= What do the results of your projects mean for Policy makers and stakeholders?

=> What research gaps and open questions have emerged? What next?

BiodivClim ERA-NET COFUND

Biodiversity and Climate Change
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[9:05 - 10:45]
Funded Projects Presentations — Session 3
Potential of nature-based solutions for mitigating and

adapting to climate change

Moderated by Paola Lepori, Senior Expert Biodiversity & Nature-based Solutions at
ICLEI Europe

BiodivClim ERA-NET COFUND

www.DiodivEEEEs 2 Biodiversity and Climate Change
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\Network
0 Nature
Bridging science,
policy and
practice

To accelerate upscaling of NBS

Support policy-making through
integration and mobilisation of
NbS knowledge

Broaden, guide and engage the
NbS community

Build capacities and skills of
public authorities, NbS investors
and society

networknature.eu
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y @

Key target audiences

e Local and sub-national governments and their ...expand skills and knowledge across policy areas through tools,
. - best practices, peer exchange, and capacity building. Includes
public authorities

communication support and a roadmap for societal engagement.

. ...gain guidance to showcase NbS to investors, access collaboration
* NBSinvestors and entrepreneurs opportunities and build cross-sector networks via tailored training
and peer learning.

. Subnational, national and EU policy-makers ...improve policy implementation with NN+ products, service
packages, and integration recommendations for all stakeholders.

...access educational materials and creative engagement methods
(e.g., co-productions, games, festivals) to promote NbS in
transdisciplinary education

 Educators, education institutions and students



\ Network
0 Nature

6 Priority themes to frame
the work of
NetworkNature+

EU policy targets as opportunities for NbS
integration and improved policy implementation:

Biodiversity enhancement & ecosystem
restoration

Climate change adaptation & mitigation
Zero pollution

Sustainable food systems (including soil and
agriculture)

Sustainable urban and regional
transformation

Sustainable finance, investment and just
transition

Identify NbS resources/services needed to
enhance NbS integration across policies, and
implementation develop NbS product and service
packages
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EU-funded research and innovation projects tackle the climate
and biodiversity crises implementing nature-based solutions
in different environments.
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The NbS Hubs community qﬂ Nature

S
Where are More information about the NbS Hubs

the NbS Hubs? is available by scanning the QR Code

1 NetworkNature Nordic Hub
2 Scottish NbS Hub
3 Polish NBS Hub in Wroclaw
Flanders NbS Hub
NbS Ukranian Hub
TeAM Hub (Hungary)
South Eastern Europe
NbS Hub
8 NbS Italy Hub .
9 Caucasus NbS Hub ¥ '“
10 NbS Hub Portugal Q Nbs Hubs

11 Spanish NbS Hub NetworkNature




Network
Natu re

NetworkNature

Qﬁ NbS Task Forces

« Collaborative Clusters
- Groups of representatives from NbS EU-funded
Horizon 2020 and Horizon Europe projects
« Purpose
- Synthesise diverse project approaches and
outputs
- Ensure EU added-value and policy relevance
- Maximise social, ecological, and innovation
impact
. Coordination
- Supported by NetworkNature in collaboration
with the European Commission (REA and DG
RTD). Task Force 5 NbS Education is
coordinated via the NbSEduWorld project.



@ q Network
VISION to 2030 0 Nature

European roadmap
for R&l on NbS

« Takes stock of EU research,
N —— implementation, and
| research-

) drciemarscton soe coordination efforts on NbS

Develops a common vision
and meeting point for the
coordination and development
of EU R&l on NbS




Presented projects - Session 3

MixForChange, Mixed Forest plantations for climate Change mitigation and adaptation, presented by
Joannes Guillemot

RESTORE, natuRe-baskd SoluTions for imprOving REforestation: Innovative biotechnological strategies
to improve tree drought tolerance and microbial diversity for forest restoration purposes: the
application of plant associative microorganisms and nature-based materials, presented by Halley Caixeta
de Oliveira

ASICS, ASsessing and mitigating the effects of climate change and biological Invasions on the spatial
distribution of biodiversity in Cold environmentS, presented by Jan Pergl

BaltVib, Pathogenic Vibrio bacteria in the current and future Baltic Sea waters: mitigating the problem,
presented by Matthias Labrenz

NAPERDIV, Nature-based perennial grain cropping as a model to safeguard functional biodiversity
towards future-proof agriculture, presented by Benjamin Dumont

NordSalt, Climate Change Impacts & Biodiversity Interactions in Nordic Salt Marshes, presented by Gary

el
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MixForChange
Mixed Forest plantations for climate Change mitigation and
adaptation

By Joannés Guillemot (Cirad) joannes.quillemot@cirad.fr
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Scientific results: The TreeDivNet network

-

Monoculiures

2 species mixtures
3 species mixtures
4 species mixures
5 species mixures

| Irrigated blocks

Eurspean Biodiversity Partnership




Scientific results

0 Syntheses on whether and how tree diversity can be
a relevant nature-based solution to fight the causes (via
C sequestration) and consequences (via increased
resilience) of climate change.




Scientific results: mitigation via C sequestration

- Diversity in resource use strategies (functional diversity) promotes productivity in
young planted tree species mixtures.

Acquisitive species demonstrated greater productivity in more diverse stands,

whereas conservative species exhibited neutral to slightly negative responses to
species mixing.

Diversity-induced shifts in functional traits and LAl are important driver of
overyielding in mixtures (so data from singe-species stands are not enough!),

« Not only about trees: tree species diversity increases topsoil carbon storage across

Europe, influenced both directly and indirectly by fungal diversity and
environmental factors,




Scientific results: adaptation via drought resilience

Tree xylem resistance and physiological drought responses to
extreme drought are primarily driven by species identity, rather
than tree diversity per se.

Consequently, forest diversification should be considered jointly
with management strategies focused on favouring drought-
tolerant species.




Scientific results : adaptation via drought resilience

Yet, biodiversity can have a substantial effect on forest drought resistance (even at

very young age or under extreme drought), via selection effects or species
interactions.

Complementarity effects depends on the functional identities of the species mixed:

drought-sensitive species experience less drought stress when mixed with drought-
tolerant ones.

This has important implications for management, as the effect can be positive or
negative, depending on the functional composition.

It is not only about functional (leaf or hydraulic) traits: structural stand structure is
an important predictor of the diversity outcome on drought resistance.




Policy and societal impacts / results: social surveys
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Policy and societal impacts / results : social surveys

ummary of motivations, barriers and pathways towards forest diversification
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Policy and societal impacts / results

MIXED FOREST PLANTATIONS:
FEEDBACKS AMD GOOD PRACTICES

Piorfied Fammst Report

Policy and
societal
Impacts
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Towards more resilient and diverse

planted forests
Unasylva No. 254 - Vol. 74 2023/1
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RESTORE
NAPI BIODIVERSIDADE

RESTORE
natuRe-basEd SoluTions for imprOving REforestation

By Prof. Dr. Halley Caixeta de Oliveira (UEL)
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Scientific results

Mo drought Under drought
Atlantic Forest Mesic Temperate Forest Mediterranean Oak Forest
Brazil Germany

Roots 1:-\\'
Root-adhering EEI-H:R?
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Macroaggregates: ..
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Microbiome

Microorganisms

. L ( Resident Active communities
CI e n I I C re S u . communities RMNA (cDMNA)
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. Integrating Microbiome
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Tree specias diversity = microbiome diversity
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High microbial diversity in the rhizosphere

i‘luil Growth-Promoting and stress-tolerance traits
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Roots buffered drought, while rhizosphere had

dynamic responses

Roots are reservoirs and rhizospheres are adaptive

hubs for drought resilience
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Pots, greenhouse, and field with tree seedlings
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Selection of the most
promising strains
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Scientific results

Screening of the responses of seedlings
of almost 40 tree species to drought

Evaluation of morphophysiological traits

Different drought-imposing protocols
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natuRE-baSed soluTions to imprOve

Scientific
results

REforestation . g
Polymeric nanoparticles
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Scientific results

Field trials and cost-benefit analysis to confirm the viability of nitric oxide-releasing nanoparticles in enhancing
carbon capture in forest restoration efforts
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Policy and societal impacts / results

Involvement of various stakeholders > Mainly restoration practitioners who plan, implement and

manage restoration projects
/ Mapping of priority stakeholders

e Survey to assess the acceptance of nature-based solutions
— > related to the project, as well as the needs and challenges
faced by nurseries producing native seedlings

Workshops and experiments with stakeholders

cearverse IR




Policy and societal impacts / results

Various dissemination activities of the project thematics and results to
reach the general public and the scientific community
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Policy and societal impacts / results

Creation of research and innovation networks related to biodiversity
in the Parana State
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ASICS

ASsessing and mitigating the effects of climate change and biological
Invasions on the spatial redistribution of biodiversity in Cold environmentS

By Jan Pergl (IBOT, pergl@ibot.cas.cz) Aarhus Univ. (M. Holmstrup)

Arctic Univ. of Norway (N.G. Yoccoz)

consortium Univ. Vienna (S. Dullinger)

coordinator: Univ Rennes (D. Renault) Norwegian University of Science and Technology (K.

CNRS Lille, Univ. Lille (F. Massol) Westergaard)
Univ. Lyon 1 (A-K. Bittebiere) Universidad Rey Juan Carlos (M. Olalla-Tarraga)
Univ. Pretoria (M. Greve) Institute of Botany CAS (J. Pergl)

Univ. Antwerp (I. Nijs) Aalborg Univ. (T. Kristensen)

BiodivClim ERA-NET COFUND
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Background

...warming has already led to poleward range shifts across
many taxonomic groups, both on land and in the ocean...
altitudinal shifts within montane and alpine ecosystems are
also observed ...

... This trend is particularly consistent in cold environments
(Polar zones, i.e. Arctic, Antarctic and sub-Antarctic islands,
and high-elevation regions), which host most of the world’s last
remnant wilderness ecosystems, including many plants and
invertebrate communities that are close to their (T

...These ecosystems are disproportionately affe
——_chang




Background

- How climate change and biological invasions reshape
arthropod and plant biodiversity in polar regions using
long-term data from Svalbard, Zackenberg biobasis high-
Arctic Greenland, from the French and South African sub-
Antarctic Islands, and from mountain regions across the
globe.

- We studied the effects of novel temperature regimes,
and extreme thermal events, on the phenology,
physiology, morphometry, and reproductive success




Background

1y opecies physiology & adaptation to climate
change

2y Species redistribution

3 Species interaction & ecosystem functioning

n => Tools...




Methods

Species interaction & ecosystem functioning

Field research (species inventories, soil analyses, microclimate...)
Laboratory (climate chambers...)
Growth, germination,

Feeding experiments

Survival of offsprings, reproduction
Species distribution models
Climate measurements (soil)
Phenological shifts

Traffic data

Anion Cation
PRS Probe

Eurapean Biodiversity Parinership




Scientific results

EFFECTS OF CLIMATIC CHANGES ON POLAR ARTHROPODS

Studied sites
& species
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Scientific results

Seed ASICS

Preliminary results show an optimum
seed germination in a regime with an
average temperature of 14.9°C. At higher
temperature, germination was slightly
slower in some populations. The two
warmer regimes with an average
temperature of 14.9°C and 19°C are
optimal for seedling growth. In the coolest
regime with an averaage temperature of
6.7°C, SeedS Of ) —Roadside plot ——Pristine plot
populations were u ¢
during the 5-week.
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Scientific results

Haal Invusicns (200 20 108
hipscfdion on g DO RS LOG3HI24-03463-7

ORIGINAL PAPER

Chack tar
pdales

Using indicators to assess the status of biological invasions
and their management on islands—the Prince Edward
Islands, South Africa as an example

Laura Ferndindez Winzer™ - Michelle Greve™ - Peter C. le Roux'™ -
Katelyn T. Faulkner ™ - John R. 1. Wilson' ™

25 5

humter of inkroduc one

1800 1850 1900 1950 2
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Table 1 Four high-level summary indicators (1-4) and 20 core indicators (1.1
sions on South Afnica’s sub-Antarctic Prince Edward [slands (PEIs)

Indicator Description

1. Rale of unregulated introduction of “The number ol
MNEW SPECIES tionally but i

1.1 Introdisction pathway prominence An evaluation
per the CBD
duction of al
indicator con
pathway bass
vislume of in
along the pat
facilitated

1.2 Introduction rates The: numibser ol
another regic

1.3 Within-country pathway prominence  The opporiuni
of alen spec
considers the
coonomic da
islands). It dh
OF WETE 5pres

1.4 Within-country dispersal rales “The number ol
aslands broke

2. Number of invasive species thal have  The number ol

‘Major” impacis ful impacts.
IUCK"s Envi
Scheme, EIC
Impact Class
el al, 2018).
tion status of
imporiant an

2.1 Number and status of alicn specics The number of
indicaior, the
et al. (2001
a Darwin Co

1.2 Extent of alicn specics How widespre
grid-cells oo

2.3 Abundance of alicn species Amn estimate of
an eslimale ¢
{c.g-, numbei
abundance o

2.4 Imipact of alicn species Amn estimale of
impacls caus
are hased on

3. Exlent of area that suflers “Major’ The extent of i

imipacts from invasions ‘Major or *h
lost ecosysie
versily (ihe r
set oul by the
individual al

3.1 Alien specics richness The number o
mere advanc
introduction



Scientific results

Framework synthesizing concepts
across invasion timeline

SOURCE ﬂ- - INTRODUCED
RANGE TRANSIT + RANGE
Status Mative --- Contained Estaklished Maturalized Invasive
Invasion Process Sampling | | Transpaort | | Introduction | | Establishment | | Proliferation | | Spread
i Resource & Provenance, Community Resources, Emvironment, Landscape &
Filters & Barriers Erwironmerital & Habitat Characteristics & Community Resources
Evoluti Evolutionary Sampling & Founder Effects, Plasticity, Admixture, Alterad Micro- & Macro-
bl Histary Survival E Epigenetics Hologenome Evolution
Adaptation . Pre-Adaptation i FPost-Adaptation
DI ™ | R Oran : Organi & -
Species bias Reproductive mode Residance timea Small papulation Dispersal
Trait bias Phenalogical plasticity  Stachasticity Reproductive made Stress resistance
Geographic bias Generalist/spacialist Prapagule r, K strategy Behaviour
Ecalogical niche sure
Invasion Drivers Ll ot gl e :
Environment Erwvironment
Enemies/competitors Enemies/competitors Climate, resources
Ecological network characteristics Ecalogical netwerk Dispersal barriers
Resources Resources Habitat connectivity
Climate, habitat, and season match Clirmate characteristics Anthro, disturbance
Management F'ren?entiun .. ‘ $ Eradication (Cost & Difficulty) $$$ i
Ecosystems Historic Historic | Hybrid | Movel
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Scientific results

Marion island: functional

diversity, ekosystem
functioning, changes,

. ] ] DFES-BHCE-C]bSBﬂCG
alien species, climate abundances
scenarios Environmental changes

Shift in species composition

A

L]
wi

I.II
un

Cumrent specific leaf area model



Scientific results

Invertebrate sampling

wind

Direction of major '- X




Scientific results

interaction with CartoVege project, map of the
vegetation as a decision-making tool for
management operations of the Nature Reserve.

TAF Natural Reserve (Terres Australes).




Policy and societal impacts / results

NP administrations; KRNAP and Sumava (Czech
Rep.) ->
Strategy for IAS in Krkonose; Vitkova et al. 2023

regulation of Lupinus polyphyllus (Sumava;
Perglova & Pergl 2024).




Policy and societal impacts / results

open source "Guide pratique" collection from
Quae Editions (Espel,D. Agnola, P., Traclet, S.
Dupont, V. and Renault, D. (2024). Habitats
naturels terrestres des Terres australes
francaises : lle de la Possession, archipel Crozet.
Collection Guide pratique. Quae (eds).




Policy and societal impacts / results

nature reserve Terres Australes Francaises ->
construction of the ‘Plan de Gestion de la

Réserve Naturelle’

designing a biodiversity monitoring programme
for Marion Island ahead of mouse eradication
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BaltVib
Pathogenic Vibrio bacteria in the current and future Baltic Sea waters:
mitigating the problem

By Prof. Dr. Matthias Labrenz (Leibniz Institute for Baltic Sea Research)
Consortium: KU - Marine Research Institute of Klaipéda University
UCPH - University of Copenhagen

EMU - Estonian University of Life Sciences

KTH - Royal Institute of Technology Stockholm

AAU - Abo Akademi University

GEOMAR - Helmholtz Centre for Ocean Research Kiel

NMFRI - National Marine Fisheries Research Institute

BiodivClim ERA-NET COFUND
Biodiversity and Climate Change

www.biodiversa.eu




Background Vibrio vulnificus

. *  Worldwide occuring in brackish environments:
B a |t| C S ea Estuaries, lagoons, etc.
* Optimal growth at:
>18°C
Salinities between 5 and 25

Causes skin infections,
sepsis
Immune deficients at
risk

i |
Images courtesy of ). D. Oliver, University of Marth Carolina, NC, USA

* Carriesone of the highest mortality
rates of any bacterial pathogen

* Lethal within a few days

Biological Oceanography of the Baltic Sea, 2017 Robert Koch-instiut | R, VibrioNet); Zhao et al, PLOS ONE 2015; heps; farticle wn.com fview/ 2001/04/08/Bay_County_FL_One_persan_dead due te Vitrio_viinificus/
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Background

Mo. of Vibrio cases (per annum)

70

60

40

30+

20 =

10 H

Vibrio infections
increase with increasing
SST

17 18 19 20 21
Max. annual temperature (°C)

aerzteblatt.de

Hame Archiv  News Themen DA plus

H

Behérden warnen vor Vibrio-Bakterien
in der Ostseea

Heatwave

Baker-Austin, Nature Climate Change, 2013

Politik  Medizin

Vibrio vulnificus and infections

Swimmers warned against
Baltic Sea as German heat
wave approaches

The health ministryin
Germany's northeastern
state of Mecklenburg-
Western Pomerania warned
that people living with HIV,
the elderly, liver patientsand
alcohol addicts are
particularly proneto
bacterial infection.

biodiversa+
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Background Mitigation measure

Mitigation measure | Seagrass as a local solution, reducing eutrophication as a regional solution

« Locally - Seagrass + Regionally - Eutrophication
100
; = 904 0% {reference) (a) Obuy 2
804 WDy 4
L 401 . V. vulnificus E:
3'. 6 501 0 mg CL! eyanobacteral
1 I T =
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Methods

Mitigation measure

Field survey | Seagrass fields sampled covering the salinity and eutrophication gradient

+ 19 stations
+ 3 substation
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Scientific results

Local | Effect of Seagrass absent Baltic Sea wide

Abundance of V. vulnificus Relative abundance of V. vulnificus
rl-g &0 ' 5. L 5. . e e, -
2
o Nl %
= 0.10
§ : > -
3 : g
2 » . Ll ) El
< B e E
& . 5. ° 20.05
g ;
2 = a : * .l
g 0 0.00 o mda T e -
A B [ A B s

A = In the seagrass meadow
B = At the edge

C = Control station Riedinger et al. (2024) Comm Earth Env




Scientific results

Regional | Eutrophication might influence ¥ vu/nificus abundance
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Riedinger et al. (2024) Comm Earth Env
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Scientific results

o B ] B T Dfa0h
s R s SEEE Rhizophydiales: natural control of especially
i phytoplankton

EBuaR"

||||IIIIIII||""

R

Cyanobium: picocyanobacterium, brackish, eutrophic conditions
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Decreasing importance
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Scientific results SUMMARY

Mitigation measure - Reduction of eutrophication likely the best approach

- Effectiveness of local restoration of Seagrass not shown

- V. wulnificus takes advantage of algae blooms

—Regional reduction of eutrophication would have an effect

- Development of V. vulnificus prediction model, |
integrating algae blooms

- 6 Publications, 2 manuscripts submitted, 1 follow up project

Riedinger et al. (2025) Comm Earth Env

I et ]




Policy and societal impacts / results

e Effectiveness of nature-based solutions is highly

context-specific
e Short-term solutions may be more difficult to
achieve: understanding of long-term approaches

should be created
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NAPERDIV ,
\

Nature-based perennial grain cropping as a model to safeguard
functional biodiversity towards future-proof agriculture

Prof. Benjamin Dumont & Prof. Frank Rasche

Consortium : F. Rasche, K. Martin, C. David, F. Celette, O. Duchene, C. Bathelier, K. Hrynkiewicz, T. Cernava, K. Michl,
S. Issifu, L.-M. Dimitrova Martensson, A. Barreiro, S. Li, C. Emmerling, A. Forster, A. Balogh, B. Dumont, P. Aubry

BiodivClim ERA-NET COFUND
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A picture is worth a thousand words
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A multi-year pan-EU experimental network




Scientific results

> Intermediate wheatgrass (IWG) / Thinopyrum Intermedium | Kernza® growth is driven by a
resource-conservative strategy. Allocation of C and N to organs revealed that the strategy of
perenniality lied mainly in stem bases storage and root exudates.

> Extrapolation of results at EU scale using process-based soil-crop modelling

Intravacginal
tiller

Extravaginal

: Stem bases H
tilker g

Rhizomes BRgs
il
Figure : lllustration of a clean and fresh sample of o o i B ™ T e
belowground and ground-level biomass of Th. intermedium Figure : Nitrogen (N) allocation within Th. intermedium plant parts (A) for the BE1
from the BE1 experimental site (i.e., stem bases, rhizomes and experimental site (i.e., 1st and 2nd cropping seasons in 2022-2023) and (B) BE2
roots). experimental site (i.e., 3rd and 4th cropping seasons in 2022-23). X-axis represents

Fagnant, Aubry et al., 2025 https://doi.org/10.1016/j.eja.2025.127522

accumulation of photo-vernalo-thermic units. Black error bars represent the mean + st.


https://doi.org/10.1016/j.eja.2025.127522

SC|ent|f|C resu |tS > |WG creates a better habitat for earthworms due to

A B its more excessive root growth and an increased
4 food source. This leads to a more species-rich
. ’ community with representatives of all ecological
) ‘o o earthworm categories.
¢ . 2 e a > The soil nematode community structure (Figure)
E R revealed that, compared to annual cereal sites, IWG
Sl . o sites exhibit greater food web structure and
m“f;:“; 2 ) appeared as a generally undisturbed system with
e o efficient nutrient cycling and balanced distribution of
oo feeding types, as well as higher metabolic footprint
’ 0 ] c values for root feeders (including plant-parasitic
o nematodes) and fungivores.

&

Structure index

Figure : Depiction of the structure (Sl) and enrichment index (El) and divided into four Quadrats after Ferris et al. The arrow indicates a shift from Quadrat A to C following a
transition of an annual (empty shapes) to a perennial (filled out shapes) cropping system. A: high disturbance, N-enriched, bacterial decomposition channel, low C-N ratio,
disturbed food web condition. B: low to moderate disturbance, N-enriched, balanced decomposition channels, low C-N ratio, maturing food web condition. C: undisturbed,
moderate enrichment, fungal decomposition channel, moderate to high C-N ratio, structured food web condition. D: stressed system, depleted enrichment, fungal decomposition
channel, high C-N ratio, degraded food web condition.

Forster et al., 2023 10.1016/.ejsobi.2023.103561 & Forster et al., 2024 10.1002/sae2.12112



http://dx.doi.org/10.1016/j.ejsobi.2023.103561

Scientific results

A H » | I s [l e . B Genolype x Samplng Tims @ Asmus 300 @ Swis 300 0 Possrs 200 @ Prewsisl 2007
Prypeen [l scomcrons [l cvctete [l Pecorrcsns [l v Sweden - Rools Belgum - Riools France - Rools
B ecin M- M - _;::t_im B 011 784 g'hﬂihﬂﬁi
» Compared to annual cereals, 3 7 Hk ,
the root microbiome of IWG §7 @RS 18 s ¥
showed signatures of a more s |
stable and connected microbial i - il
network structure. ™ | N
> |IWG harbored a different | - i
bacterial community T e T i T
composition, characterized by a * : e
higher diversity and higher P i i ,g{; E:E- be
richness. 4 ¥ Y &7 | % g
N . 2 b 8

Figure : Bacterial taxonomic composition of root, stem, and leaf endophytes
from intermediate wheatgrass and annual wheat at phylum level

Michl et al., 2024 10.1093/ismeco/ycae165



http://dx.doi.org/10.1093/ismeco/ycae165

Scientific results

> Evidence obtained through a metabolome analysis revealed that IWG hosts multiple
phytochemicals that operate as biological nitrification inhibitors.

> Our research revealed the intricate role of the metabolome of IWG in achieving control of
nitrification, which has implications for ecosystem health.

Table : Interactive effects of metabolite combinations on nitrifiers

Combinations N. europaea N. multiformis N. briensis N. tenuis N. viennensis
CA+PHE —0.03 —-0.04 —0.06 -0.08 -0.06

CA+ VAN —0.11 —0.13 -0.29 —0.30 -0.29
CA+VA —0.57 —0.04 14.00 0.72 —0.06

VA + VAN —0.36 —0.38 9.60 0.64 —-0.45

VA +PHE —1.38 —0.59 42.54 3.12 —0.03

VA +5A 0.03

VAN +SA 0.08

CA caffeic acid, PHE phenylalanine, VA vanillic acid, VAN vanillin, and SA syringic acid. The operative

sign+is used to signify combinations of the metabolites. Interpretation of ¢ values (Jin equation); < 0.85
@ means antagonistic interaction; 0.85—1.15 means additive interaction; > 1.15 means synergistic interaction
[51]

Issifu et al., 2024 10.1007/s00248 -024 -02456 -2



http://dx.doi.org/10.1007/s00248-024-02456-2

Scientific results

> By engaging stakeholders through the set-up of a farmers’ network, the introduction of IWG in
cropping system was analyzed from the farmer’s perspective, as a set of decision plans and

goals.

> Most of farmers showed willingness to experiment with a new crop because

= They wanted to try something that is not commonly done.
= They were looking for solutions to agronomic, economic, or climatic issues.

> Satisfaction to work with scientists was
mentioned, as well as learning and
exchanging knowledge, and limiting
the impact of agriculture for the future.

&

Ginot et al., 2024 https://doi.org/10.1007/s13593 -024 -00993 -1



https://doi.org/10.1007/s13593-024-00993-1

Scientific results

_20 papers publish_ed in 4 PhD theses 1 consolidated DB 1 . application -
int. peer-reviewed candidate “novel food”
journals @ EFSA

And more are to come ;-)

cearverse IR




Policy and societal impacts / results

>

Perennial grain crops - among which IWG was here studied - were again proven to provide key
ecosystem services, including soil protection, reduced nutrient loss, lower pest needs, and climate
mitigation.

NAPERDIV widely contributed to verify the key role of perennial grain cropping systems in enhancing
biodiversity at macro- and micro-scale, benefiting to the "supporting" and "regulating" categories of
ecosystem services.

IWG creates favorable conditions for a diverse soil food web, including improved nutrient cycling and
a heterogeneous resource environment, regardless of climatic conditions, establishing it as an
agricultural management system characterized by a greater stability and resilience

IWG has a great potential to meet consumer demand for nutritious and environmental-friendly food
products. Provided it opens new perspective, farmers were very keen to adopt the crop.

The envisioned adoption of perennial-based cropping system, as NBS, aligns with societal goals for
sustainable, resilient, eco-friendly food systems in Europe.
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Thanks for your attention

https://naperdiv.uni-hohenheim.de/
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http://drive.google.com/file/d/1PKg4JKl8Ap6ey6bJuaKHzdo6b9V5m8Ut/view

Panel discussion - Session 3

Moderated by Paola Lepori, Senior Expert Biodiversity & Nature-based Solutions at
ICLEI Europe

® (Questions

ciodiverso+ |
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[11:05 - 12:30]
Funded Projects Presentations — Session 4
Synergies and trade-offs between policies on biodiversity,

climate and other relevant sectors, and the role of agents of
change

Moderated by James Lloyd, Strategy and advocacy lead at Nature4Climate

BiodivClim ERA-NET COFUND

www.DiodivEEEEs 2 Biodiversity and Climate Change




Presented projects - Session 4

e EASMO, Eastern Tropical Pacific reef fish on the move: biodiversity reorganisation and societal
consequences, presented by Sonia Bejarano

e EPICC, Environmental Policy Instruments across Commodity Chains Multilevel governance for
Biodiversity-Climate in Brazil, Colombia, Indonesia, presented by Tomaso Ferrando

e FUNPOTENTIAL, Potential of functional diversity for increasing the disturbance resiliency of
forests and forest-based socio-ecological systems, presented by Mikko Peltoniemi

® PRINCESS, Peatland Rewetting In Nitrogen-Contaminated Environments: Synergies and trade-offs
between biodiversity, climate, water quality and Society, presented by Eric Verbruggen

e SUSTAIN-COCOA, Sustainable sourcing policies for biodiversity protection, climate mitigation,
and improved livelihoods in the cocoa sector, presented by Patrick Meyfroidt
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Eastern Tropical PaC|f|c Reef fish on the move:;
Biodiversity reorganisation.and societakconsequences
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Scientific results @ . @

How is the Eastern Tropical Pacific
climate changing?

How are reef fish redistributing
in response to climate change?

How do people perceive and
react to these changes?

Why does this matter for science,
stakeholders and policy?




Scientific results @ Climate change

COAWS

T Atmosphere
WRF

Prassure
»

Winds, Yaves ‘Winds, Ralative humidity, Tamparatura,

Cloud, Rain, Evaporation, Selar radiation

e

1 y- Stream-and surface o
Wiinds_ Relative bumidiy, -

[ Tamparature, Cloud, Rain,
MCT Evaparation, Salar radiation,

T Heat flux

Ocean circulation

Winds, Waves, Wane dissipation and breaking Sireanmbaw, YWater levels, Vartical fuxes

Cuments, Dapth, Bottom roughnass

Biology Vegetation Sediment
transport

c Nﬁp it CSTMS

biodiversa+

Eurapesn Biodiversity Partnership




Scientific results @ Climate change

By 2050, overall sea surface warming (=21°C), strongest warming in northern
Mexico,
same magnituc ggp1 1g in both SSP1 2 6 and SSPS &€ ggp1

[El WA

30°N

15°NM

15°N

nv

De Falco et al (in prep)

=2 [eiye




Scientific results @ Climate change

But the difference runs

deep...
o) SSP1 (B) SSP5 °C
B 26 | ' i
S50 - I15
-100 - I . 1
o ¥ % |
-lc—)'_ o
)
A c ' {05
350 11 1
-400 - 1 1 "’
SA50) [ | 15
-500 ; | - 2
Warming remains Up to 200 m warming is
superficial >1°

De Falco et al (in prep)

=2 [eiye




Scientific results @ Climate change
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Scientific results

What drives [atitudinal gradients

of reef fish biodiversity

(1 time point)
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Scientific results Fish change

What drives latitudinal gradients /\. Past climate-driven

of reef fish biodiversity fish redistribution
(1 time point) * N TR @ (2012 —

(1 -GSl §2 present)
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Scientific results Fish change

~ast climate-driven
fish redistribution
(2012 —

present)

What drives [atitudinal gradients
of reef fish biodiversity
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Scientific results

What drives [atitudinal gradients
of reef fish biodiversity
(1 time point)

Modelling near-future
redistribution of fish
and associated
benefits

for nature and people
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Scientific results Fish change

(1 Four biodiversity facets varied differently across latitude influenced by different drivers
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Scientific results Fish change

(2 Climate-driven species range shifts in response to warming and cooling (2012 to present)
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Warming slightly (but significantly) changes fish role within the inorganic carbon cycle
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Warming slightly (but significantly) changes the nutritional composition of reef fish (Selenium
content)
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Scientific results Fish change

(4 Near future changes in functional diversity and benefits for nature and people

)

Andrea Arriaga-Madrigal
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SCientiﬁC reSU|tS . Societal perceptions and adaptation to change

What ecological and environmental @ [~ & == |

changes have artisanal fishers perceived (1 | H';"“'}fi”’"’i‘\-a-‘ > TN
since 1970s and how do they respond? ) T
(interviews) T e

Woodhead et al (in prep)
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Scientific results . Societal perceptions and adaptation to change

What ecological and environmental @ | - = 1. @ How prepared are governance
changes have artisanal fishers perceived e W frameworks to manage resources
- (1| =041 @
since 1970s and how do they respond? ) S ) on the move

(interviews) (Legal desktop analysis)

Woodhead et al (in prep)
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SCientiﬁC I'eSU|tS . Societal perceptions and adaptation to change

(1 @ Key informant interviews (9), Group interviews (3), Individual interviews (23)

)

Adaptive
capacity

Cinner and Barnes
2019

Woodhead et al (in prep)
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SCientiﬁC reSU|tS . Societal perceptions and adaptation to change

(1 @ Climate-driven changes in fishery resources are one of many serious challenges

Domestic abuse

Fatalities at sea

Teenage alcoholism

Life threatening injuries

Changes in fishery resources
Family trauma

Periods of hunger

lllegal migration

Drug addiction

Displacement due to floods

Important gender differences in the
adaptive capacity to changes in fishery
resources

Woodhead et al (in prep)
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SCientiﬁC reSU|tS . Societal perceptions and adaptation to change

(2 @ Legal database of governance frameworks Colombia, Panama, Costa
) Rica

Zamora et al (in prep)
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SCientiﬁC reSU|tS . Societal perceptions and adaptation to change

) ica
30.07.2025 . Comparative legal analysis Colombia, Costa Rica,
Panama

(2 .\Eegal database of governance frameworks Colombia, Panama, Costa

Zamora et al (in prep)
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Scientific results . Societal perceptions and adaptation to change

) ica

(2 ®\Eegal database of governance frameworks Colombia, Panama, Costa
30.07.2025 Comparative legal analysis Colombia, Costa Rica,
Panama
Country-specific case study reports

30.08.2025 @ Draft scientific manuscript

Zamora et al (in prep)
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Scientific results . Societal perceptions and adaptation to change

) ica

(2 ®\Eegal database of governance frameworks Colombia, Panama, Costa
30.07.2025 i Comparative legal analysis Colombia, Costa Rica,

Panama
Country-specific case study reports

30.08.2025 @ Draft scientific manuscript

30.09.2025 Submitted
manuscript

Zamora et al (in prep)
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Scientific results . Societal perceptions and adaptation to change

(2 ®\Eegal database of governance frameworks Colombia, Panama, Costa
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30.07.2025 Comparative legal analysis Colombia, Costa Rica,
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Scientific results . Societal perceptions and adaptation to change

) ica

(2 ®\Eegal database of governance frameworks Colombia, Panama, Costa
30.07.2025 i Comparative legal analysis Colombia, Costa Rica,

Panama
Country-specific case study reports

30.08.2025 @ Draft scientific manuscript
30.09.2025 Submitted
manuscript
20.11.2025 Workshop policy-makers in Costa
Rica
15.12.2025 Co-developed policy brief

Zamora et al (in prep)
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Societal impacts Why does this matter?

Improved regional-scale open-source data availability and
sharing
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Societal impacts @ Why does this matter?

Improved regional-scale open-source data availability and
sharing

Strengthened regional and global scientific and stakeholder
cooperation

About * Reglers * Dota  TaskForce = Resowrces  Stahes of Corol Reefs of tha Worid *  Hews  Events  Con
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Societal impacts Why does this matter?

Q

Improved regional-scale open-source data availability and

sharing
Strengthened regional-scale and global scientific and stakeholder
cooperation
Co-developed climate modelling
capacities
Climate model outputs  Shared fish data Species distribution modelling training
a 3, e i L I . ) - .YVaIdock"et. al
30°N (’__&.___\Eﬂ . *;\ .;; \ L_ N 1" ,‘ g t-.: : . , 3 u%**%ﬁ ! .
el ) o : 4 -g
; : £ E %
- ' . ¥ |
{ L . A . E
11ﬁ° - r' IZ 1III'°‘ :lﬁ° FII1 -F =y Abundance 11?_ l‘ I: 1III'°‘ :E“ ;||1 -F -'EJ:F
biodiversa+

Eurapean Biodiversity Parinership

_ EaSMO




Policy implications @ Why does this matter?

Areas of fish decline Adjustment of MPAs or complementary management strategies
to maintain fish-derived benefits

Areas of fish stability/increase Potential to identify climate-refugia
Need to monitor of “invasive” species and rewired trophic interactions

Evidence-based decision making
Conservation/intervention planning

considering climate change == I |

biodiversa+
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Policy implications @ Why does this matter?

Evidence-based decision-making conservation/intervention planning considering climate
change

Protecting reef fish on the move will require region-wide coordination among policy-
makers
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Policy implications @ Why does this matter?

Evidence-based decision-making conservation/intervention planning considering climate
change

Protecting reef fish on the move will require region-wide coordination among policy-
makers

Climate-informed adjustments to knowledge on fish species contributions to recommended
daily human intake of micronutrients (e.g., Selenium).
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Policy implications @ Why does this matter?

Evidence-based decision-making conservation/intervention planning considering climate
change

Protecting reef fish on the move will require region-wide coordination among policy-
makers

Climate-informed adjustments to knowledge on fish species contributions to recommended
daily human intake of micronutrients (e.g., Selenium).

Fisheries and aquaculture management considering warming risks
Policies promoting more conservative harvesting and
climate-aware aquaculture contributing to sustainable food systems
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Policy implications @ Why does this matter?

Evidence-based decision-making conservation/intervention planning considering climate
change

Protecting reef fish on the move will require region-wide coordination among policy-
makers

Climate-informed adjustments to knowledge on fish species contributions to recommended
daily human intake of micronutrients (e.g., Selenium).

Fisheries and aquaculture management considering warming risks

Fish physiological thresholds [ projecting the impact of different policies on fisheries and
aquaculture production
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Policy implications @ Why does this matter?

Evidence-based decision-making conservation/intervention planning considering climate
change

Protecting reef fish on the move will require region-wide coordination among policy-
makers

Climate-informed adjustments to knowledge on fish species contributions to recommended
daily human intake of micronutrients (e.g., Selenium).

Fisheries and aquaculture management considering warming risks

Fish physiological thresholds 1 projecting the impact of different policies on fisheries and
aquaculture production

Need to better understand the role of women in fisheries and differences in adaptive capacities
for policies that promote equality (leave no-one behind)
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Impact on pollcy Why does this matter?
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COMPARING MULTI-LEVEL GOVERNANCE FOR
BIODIVERSITY PROTECTION AND CLIMATE
ACTION IN BRAZIL, COLOMBIA AND INDONESIA
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EPICC IN BRIEF

TERRITORIES OF EXTRACTION
s - ATERRITORIES OF PRODUCTION AND 5 COMMODITIES

- BOTTOM-UP AND TOP-DOWN APPROACH - 100S OF INTERVIEWS

- VISIBLE AND HIDDEN CONNECTIONS BETWEEN TERRITORIES OF
EXTRACTION AND TERRITORIES OF PRODUCTION (EU)

- CONTRIBUTION TO CLIMATE CHANGE AND BIODIVERSITY LOSS
- POLICY AND PRIVATE INTERVENTIONS

- TOWHAT EXTENT ARE TERRITORIAL KNOWLEDGE, RESISTANCE AND
PARTICIPATION MEANINGFULLY ACCOUNTED FOR

o omAL + - HOW TO DO NON-EXTRACTIVE RESEARCH AND PLACE IT AT THE CORE OF
COMMODITES VW m w SCIENCES-BASED POLICY MAKING?

Tin Gold
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SCIENTIFIC RESULTS

LAND AND TERRITORIES UNILATERAL POLICIES

EU IMPORT RESTRICTION ON
DEFORESTATION-EMBEDDED
COMMODITIES (EUDR)

DISPUTES AND CONFLICTS

INTENSIVE AND EXTENSIVE LAND-USE BY
GLOBAL COMMODITY CHAINS LEDTO A
GROWING PATTERN QF "SACRIFICE ZONES"

ALONG THE EQUATOR.

UNILATERAL PUBLIC MEASURES, SUCH AS THE
EUDR CAN CREATE UNINTENDED SOCIO-
ECONOMIC TRANSFORMATIONS AND NOT
SUFFICIENTLY ADDRESS CLIMATE CHANGE
AND BIODIVERSITY LOSS.

THE EXPANSION OF AGRIBUSINESS AND
MINING ACTIVITIES CREATE CONFLICTS OVER
LAND RIGHTS, EITHER DELAYING OR
OBSTRUCTING ACCESS AND RIGHT TO LAND
AND TERRITORY.

THEY MAY EXACERBATE LOCAL AND REGIONAL
INEQUALITIES, DISPLACE SMALL-SCALE
PRODUCERS, OR SHIFT DEFORESTATION

PRESSURES TO OTHER REGIONS.

ADDRESSING THEIR ENVIRONMENTAL IMPACTS

GOVERNANCE GAPS CLIMATE AND BIODIVERSITY NEXUS

INTERCONNECTEDNESS BETWEEN
MINERAL AND AGRI-FOOD AND
BETWEEN DISTANT REGIONS THROUGH
TRADE AND POLICY RESPONSES

WE PUT AT WORK THE NOTION OF
TELECOUPLING THROUGH TRADE AND
ENVIRONMENTAL/CLIMATE POLICIES.

BEYOND INCLUSIVE AND SUSTAINABLE
GLOBAL GOVERNANGE FOR CLIMATE
AND BIODIVERSITY

TRANSFORMATIVE POLICIES ARE NEEDED THAT
INCREASE TRANSPARENCY AND INTEGRATE
LOCAL VOICES INTO GLOBAL DECISION-
MAKING.

WHILE AGRICULTURAL AND MINERAL SUPPLY
CHAINS OVERLAP IN PRODUCTION
TERRITORIES, GOVERNANCE MECHANISMS

ITIS NOT SUFFICIENT TO TACKLE THE
NEGATIVE IMPLICATIONS OF THE EXPANSION
OF GVCS. CLIMATE AND BIODIVERSITY
PRIORITIES SHOULD BE PRESUPPOSED TO
TRADE AND COMMERCIAL POLICIES.

REMAIN FRAGMENTED

SOCI0-ENV TRADE OFFS ARE COMMON




Policy and societal impacts

w1
he EU Raculation an sforeataicn-Feaa

Products z2en from the ground

Adapting the Implementation to the Complexity

and Appiraticns of Territories of Production
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Reinforcing path marginalization: revealing
the unaccounted labour organization at a
mining frontier in Indonesia
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FunPotential

Potential of functional diversity for increasing the disturbance resiliency of
forests and forest-based socio-ecological systems

By Mikko Peltoniemi, research prof, Natural Resources Institute Finland (Luke)

On the behalf of the Funpotential Consortium
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Results on methodologies and capacities building

1. Compiled and harmonized four-country NF| dataset for mortality analyses

2. Developed background and disturbance mortality models for forest trees.

3. Developed a demographic forest simulator (R Package Matreex) with
new regeneration, disturbance mortality, and management modules. OA.

4. Developed a detailed economic valuation model (WoodValuationDE) for
Germany, OA.

5. Developed an R Shiny app for interactive analysis of economic modelling
results with stakeholders.

6. Introduced a novel game-theoretical approach to evaluate storm impacts
on non-cooperative forest owner management decisions




Results: disturbance impacts on forests

1. Conservative tree species (e.g., with high bark Effect of species traits
thickness, slow growth, low productivity) were [ & . .., |
more resistant to disturbances.

2. Species mixture offers no panacea for forest
adaptation: its effectiveness depends on
species identity and traits, structural diversity,
spatial scale, and the severity of disturbance.

3. Itis important to selectively manage structure Resistance to disturbance  High

and species mixtures. o i AT s

. . . “‘i Ffﬁaﬁﬁp .""I %

4. Species diversity improves the recovery  Coldand wetclmate | Hot and diy climate
potential of forests at climate margins BliEel0ssnaceR imade iR

Fig. Barrere et al. (2023)




Scientific results: Economics of species & structural diversity

baltom-up planning

Iop—town planning

1. Stand stability typically trades off with economic
profit, particularly under extreme weather and
under pessimistic climate scenarios - profitable
but sensitive conifers

2. Investments on increasing tree species diversity
and structure of forests will not fully pay back if
disturbances intensify as has been predicted.

3. Mixed species forestry become relatively more
profitable for forest owners with higher carbon
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prices, although generally the effectiveness of TTw vEr "EM R v me
subsidies decreases with increasing Brremerevent damage probanily

B vecen B pougias-temecch [ cak [ spuce

B cougies—ic [ pougias-fioak [ sine [ sprusetbench

disturbances.
4. Tree species diversification should not be limited
to stand-level diversification, as diversification at o . _ . " .
. planning units, reflecting gamma-diversity. Optimal compositions were derived
Iarger Spatlal scales may also be relevant from under top-down and bottom-up planning (panel columns) and different extreme-
both an eCO|OgiC8| and economic perSpeCtive event scenarios, defined by a probability of stand damage within 10 years

(horizontal axis) and an increase in the size or number of events (panel rows).

Figure Optimised stand-type composition of the forest enterprise as sum of all

(Taken from Fuchs et al. 2024, see original publication for details).




Policy and societal impacts / results

1. Share NFI data (and metadata) and other monitoring data openly and continuously

2. New management solutions are required, particularly for mixtures and when moving
to cont-cover harvesting

3. Ensure diversification at all scales: stand and landscape (species & structure) -
appropriate mixtures require planning — consider in policies

4. Forest policies reducing forest owners’ investment risks are needed to establish
stable forests that provide multiple ecosystem services. E.g. incentives for stand
establishment (+ tending) of resistant stands

5. Mixed species forestry becomes more viable option for owners if the forest owner
joins carbon payment scheme and compensations are high

a. l.e. C payment systems could benefit diversification of forestry

=




Thank you!
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Environments: Synergies and trade-offs between biodiversity,
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Scientific results

Europe faces three major environmental
challenges: greenhouse gas (GHG)
emissions, nitrogen (N) pollution, and
biodiversity loss. Peatlands can play a vital
role in addressing these challenges:

> 200 Mt CO.e (5% of total EU)

> 1-5 Mt NO,4

» Natural peatland biodiversity devastated

> Wet peatland agriculture (paludiculture)
part of the solution portfolio?

saurte: wodten et . (30170 Globs! Peattend Detsbase, 3015
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Scientific results

- Hypotheses addressed across 6 Work packages:

Deeply drained Rewetted
Policy objective Indicator in PRINCESS Conventional High-intensity Low-intensity Wet
agriculture paludiculture paludiculture wilderness
Healthy ecosystems Biodiversity value @ =]
Global warming below 2°C | GHG emission reduction — =+ =+ —
Clean water NO; release reduction (0) (0) (0)
Fair income to farmers Biomass yield (©) {,5 == _
rustanabie Europe | ational etonomis © + —

* (colors indicate effect direction, symbols indicate how N pollution modifies it)
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Scientific results

Fertility (+) and vegetation (-) affect
emission of methane, through
changing GHG-active microbiomes.
Paludiculture did not change total
GHG emissions from any of the
sample countries

Peat formation potential unaffected
by land wuse intensities and
surprisingly little by high N

Paludiculture can support
biodiversity - specific red listed taxa
found in all land use intensities

A Microbiota origin B Vegetation cover C Nitrogen addition
3 31

C a
O 104 1049 24 104 24 ns
N7 é
w 81 8] ' 8{
ez 04 01—, .
QE 6 61 61 0 71 I
TE .l N N (KgNmahy) 1A
O F
- 24 2 24
m A
Z 04 04 0] = j

&

§ 15 -1p=0.040 -1 p=0.145 p <0.001

E’ 1.0 - -

g

g 05 - -

5 =S o o

(a1 —

2 -05 - -

®

€ -1.0 - -

Carex  Typha wild  low  high 0-5 15-20 45-50
Vegetation Land use intensity Depth (cm)




Policy and societal impacts / results

i‘}-‘i.-*fi‘”;s X

- Hotspot map of peatlands o WO
showing the contribution of
regions to the total emissions or w7
area of peatlands in Europe o (”’“ g
Shagn e ﬁ”‘“i"} 'i |
s
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« Used to derive country-specific -7
policy briefs designed to -
address challenges at the )
regional level
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Policy and societal impacts / results

The economic assessment shows that under conversion of arable fields

to paludiculture, the required price for carbon tonne (22 €/t CO2e) would
be low compared to many other GHG mitigation measures.

Co-organized biggest peatland conference to date (>500 participants)
and facilitated public declaration to preserve and restore peatlands

POWER TO THE PEATLANDS

19-21 September 2023
Antwerp, Belgium

@ biodiversa+
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SUSTAIN-COCOA
Sustainable sourcing policies for biodiversity protection, climate
mitigation, and improved livelihoods in the cocoa sector

Presented by Patrick Meyfroidt on behalf of the consortium:
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Scientific results - 1. Mapping cocoa plantations and its links
with deforestation in Ivory Coast and Ghana

Tradeoffs...: Cocoa drives deforestation and degradation

directly and indirectly
~45% in CIV and 57% in GHA over 2000-2019 In GHA, cocoa pressure on land is linked to
~37% in CIV and 14% in GHA in protected areas 15% of the deforestation for food crops

TREE PLANTATION- I

B Cocoa deforestation SETTLEMENT/ |
I Cocoa degradation
Cocoa on land that was not undisturbed TMF in 2000 MINING; I
Bl Non-cocoa deforestation LOGGING .
I Non-cocoa degradation AND OTHER
Bl stable degraded TMF 2000-2019
FOOD CROP- H

Bl Undisturbed Tropical Moist Forest (TMF) 2019

Other land cover
[_] Mational Parks, Reserves and Classified Forests COCOA;

I Ripae OK 250K 500K 750K
Deforestation and degradation of tropical moist forest in Ghana, 2000-2019 (ha)

Kalischek et al. (2023) Nature Food
Renier et al. (2023) ERL
Renier et al. (2025) ERFS
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Scientific results - 2. Cocoa supply chains structure &
deforestation exposure

1- Transnational trading is 2- All traders and consumers of 3- A large share of the supply
concentrated: for CIV, 6 Ilvorian cocoa are exposed to chain is indirect or
largest traders handle >75% deforestation, though some more untransparent: 60% in CIV,
of volumes than others / more in GHA
| | /
Volume of exportsDeforestation in Relative Proportion of
exports deforestationin indirect sourcing
- direct sourcing in exports
CARGILL
BARRY CALLEBAUT trase_earth
OLAM
ECOM
SUCDEN
TOUTON zu Ermgassen et al. (2022) Sci Adv
— Renier et al. (2023) ERL
Tonnes of cocoa exported from Céte d'lvoire by trading company and associated deforestation Guye et all' (2024) Trase
i https://doi.org/10.48650/ES5CN-FH18
exposure, 2021 (Source: Trase).



https://www.zotero.org/google-docs/?z5D6sR

Scientific results - 3. Mapping shade tree cover and biomass
in cocoa plantations in CIV and GHA

Synergies...: Only 5.6 % of cocoa area under agroforestry (> 30%)
>> Agroforestry can enhance C storage: Raising shade cover to 30% =
~89 Tg C, ~11 MtCO,e annually (10% of both countries’ GHG emissions)
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Becker et al. (2024) Preprint
Shade tree cover in 2022. original map at 10m resolution, re-clustered for visualisation eckeretal. ( ) Preprin
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Scientific results - 4. Analysing forest focused sustainability
policies

Challenge 1. Conflation of deforestation reduction and agroforestry goals
Challenge 2. Insufficient scale

Challenge 3. Landscape-level approaches could address these limitations but also face inherent
challenges

>> A Mitigation and Conservation Hierarchy to integrate agroforestry and conservation initiatives
>> Proposing a supply shed approach

Mitigation and Conservation Hierarchy for the West African Cocoa Sector

Protect all forest &

native trees an farms
Shade tree planting &
agroforestry initiatives

Remediate / Restore forests off-farm

restore and/for in reseres Thompson et al., (2022)
Renier et al. (2023)
Offset  Fund international Parra-Paitan et al. (2024)
habitat conservation Addoah et al. (2025)

Cammelli et al. (in preparation)




Scientific results - 5. Assessing Challenges, Risks &
Uncertainties, and Opportunities of EUDR

A, Data Access & Use:

A, Justice & Equity:

A, Agroforestry impact:

A, Other Risks: leakage, biases

-> Transparency & Accountability

-> \/alue Creation
-> |Incentives for Better Practices

Bunn, Schmidt, et al.




Policy and societal impacts / results: Engagement

e Stakeholders informing project design & implementation.

e Multiple in person and online workshops and meetings, throughout all the steps, with
multiple stakeholders

e Government authorities (local, national, EU...); Local communities and land users;
Supply chain actors and companies (local & international traders, manufacturers,
retailers); NGOs, activists... (local and international); Research communities...

e >1000 people reached directly through presentations, discussions and engagement

e Strong dissemination activities, locally as well as online (web platforms, issue &
policy briefs, etc), including through the Trase initiative trase.earth, moving onwards

the debate in companies, scientific, public spheres, from local to global.
e One extension agent’'s quote: “This research will go a long way to change farmers'
perception on cocoa sustainability.”



https://trase.earth/

Policy and societal impacts / results: Insights

>> |nterventions need to go beyond:

e Direct deforestation >> account for indirect land use change

e Direct drivers >> address structural issues and the rest of the economy

e Direct supply chains >> address indirect sourcing

e \Voluntary and ad hoc commitments >> Accountability Framework |. and other

standards

>> Supporting agroforestry can enhance C storage, without reducing vields at 30-50% shade,
but should not override conservation

>> Adopting a Mitigation and Conservation Hierarchy
>> Exploring supply sheds approach

>> |everaging data
>> Strengthening collaboration
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Panel discussion - Session 4

Moderated by James Lloyd, Strateqgy and advocacy lead at Nature4Climate

—> Which strategies have you found to be the most effective in sharing and disseminating your

findings with policy makers, and what impact have these had on policy decisions and outcomes?

—> What synergies and trade-offs have you observed across different policy areas, and in what ways

can communications and advocacy amplify the effectiveness of your findings?

—> What innovative formats or methods have you introduced in your project to engage stakeholders,

and what actions could be taken to enhance the future policy impact of your efforts?

—> How can communications and advocacy further support your findings, and what changes or next

@%pscﬁ glrd be co
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Biodiversity and Climate Change
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BiodivClim issue briefs

By Julie de Bouville, Biodiversa+ Communication WP Leader
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Connect science with decision-makers
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Three New Issue Briefs Coming Key Objectives of Our Briefs

Inform decision-makers
Support advocacy

Raise public awareness

Guide cross-sector discussions

e Brief 1: Forest and climate
change.

e Brief 2: Nature-Based Solutions

e Brief 3: Soils and climate
change

BiodivClim ERA-NET COFUND

www.bioCiVErEees *. .+  Biodiversity and Climate Change
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1 Final BiodivClim Projects

Research completion

2 Brief Development

Currently in progress

3 September Release

Public availability
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Find all our briefs on: https://www.biodiversa.eu/actionable-

knowledge/policy-briefs/
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Concluding words

By Ron Winkler, Biodiversa+ co-chair
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Presentation of the BiodivClim Comics

by David Maddox, TNOC
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Why Comucs’ Tell entertaining and useful stories about
NBS, the environment, and science

Reach new, and different, audiences

Change minds by spreading knowledge
In intelligent and engaging ways

| Try to propel for NbS some of the social
. movement juice that climate change &
o biodiversity now (sort of) have

£ Maybe we might learn something?
®¢ -« Telling science stories in novel ways might
' even change us inside our own disciplines




NBS Comics

Nature to save the world

WWwWw.nbscomics.com

Telling good and entertaining visual
stories about how nature is a solution
to so many of our environmental and

social challenges.
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Europaon Biodiv

« 21 BiodivClim projects

« 3 original human-scale and emotion-laden stories
« Elements of action and plot that connect to all 21 projects

* QR codes built into the art that links to ideas and
deeper connection to the projects
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Over 1 million virtual

readers
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Language accessibility

[ AND AFTER ALL, A PLAN OF THIS 8CALE
TOOK LEC AND ASA YEARS TO DEVELOFP.
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Going sideways

Eurapean Biodiversity Parinership

Tides EASMO

EASMO will investigate for the first time the impact of climate
change on the distribution of reef fish throughout the Eastern
Tropical Pacific Ocean (ETP) considering cascading effects on
biodiversity, ecosystem function, reefs’ contributions to
people, climate feedbacks, and socio-economic well-being.
Read more about the project here

IN THE COMIC >

In Tides of Change, Mateo and Sophia are using information
from EASMO’s findings on fish movements across the world to
help figure out what they need to do to restore their habitats.
In this case, they are planting mangroves to create natural
habitats for ocean fish to live and thrive.

Species are on the move throughout the planet escaping
hostile climatic conditions. These movements have advanced
four times faster in the ocean than on land, causing dramatic
ecosystem changes and redistributing resources across
borders. The ecological, food security, and governance
implications are obvious. Yet, two persistent gaps hinder our
capacity to effectively manage coastal social-ecological
systems to safeguard both fisheries and human wellbeing in
the face of such challenges: i) regional studies documenting
recent species redistributions have not quantified the societal
repercussions, and ii) future projections have mapped
expected catches and metrics of socio-economic impact (e.g.,
fisheries revenue) globally and at coarse resolutions, unfitting
to support local or regional decision-making.
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