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Welcome to the Final conference of the BiodivScen
funded projects!

» To facilitate the organisation, please add the project and/or organisation you
represent in your zoom name

* This conference will be recorded O®REC

www.biodiversa.org
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Welcome words and presentation of the
agenda for the 16 and 17 May

Osman Tikansak — Project manager, Formas

www.biodiversa.org



Agenda

16 MAY
Introduction
* 14:00 - 14:05 | Welcome and presentation of the agenda for the final conference — Osman Tikansak, Formas
e 14:05-14:15 | Presentation of Biodiversa+ — Magnus Tannerfeldt, Formas
e 14:15-14:25 | Belmont Forum on Biodiversity Scenarios and Models — Nicole Arbour, Belmont Forum
e 14:25-14:40 | BiodivScen Action and Call Overview —Frédéric Lemaitre, Biodiversa+ Secretariat
* 14:40 - 14:50 | Q&A session
14:50 — 15:10 Break (20 min)

Session 1| 15:10 - 16:30
Theme 1: Dissensus, controversies, representations and values of biodiversity: towards compromises to initiate transformative change

Projects in the group

ENVISION

SECBIVIT

OBServ
FARMSA4BIODIVERSITY
FATE

0O O O O O

16:30 — 16:40 Break (10 min)
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Session 2| 16:40 — 18:00

Theme 2: Harnessing the full potential of early-warning systems and predictive scenarios builds on innovative approaches to biodiversity
monitoring

GLOBAM

BONDS
REEF-FUTURES
ACCESS
ARCTIC-BIODIVER

O O O O O

End of the day — 18:00

17 MAY
Session 3| 09:00 - 10:40
Theme 3: Scenarios of fate of ecosystem services or disservices

LimnoScenES
BioDiv-Support
AlienScenarios
InvasibES
Land2Sea
SOMBEE

O O O O O O

&) piodiversas BELMiNT
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17 MAY
Session 4| 11:00 - 12:20

Theme 4: Scenarios as tools for territorial ecological planning: where, when, how to protect biodiversity?

Future Web

SALBES

WILDHEALTH

Future Birds Scenarios
BIOESSHEALTH

O O O O O

Closure to the meeting | 12:20 - 12:30
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Presentation of Biodiversa+

The European Biodiversity Partnership

By Magnus Tannerfeldt, Biodiversa+ Vice Chair, Formas, Sweden

www.biodiversa.eu



What is Biodiversa+?

- The European biodiversity Partnership co-funded by the European Commission under
Horizon Europe

- Supporting excellent research on biodiversity with an impact for policy and society
- Officially launched on 1 October 2021 for a 7 years duration

- Jointly developed by BiodivERsA and the European Commission (DG Research & Innovation
and DG Environment) — building on the BiodivERsA experience (2008-2021)

Over 2008-2020:

m

Calls launched

237M€

(total costs)

29y 1

With a JPI With the With the
(FACCE & European Belmont

Incl.

150me

(in cash)

WATER) Commission & Forum & EC

projects funded teams funded scientists
raised by BiodivERsA Partners and

the EC



The Biodiversa+ membership

80

Partners

40

Countries
Q Research actors
— Ministries in charge of
research

— Research funding
organisations

Policy actors
— Ministries in charge of
environment Peomioe
— Environment protection
agencies

@ biodiversa+
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Portfolio of activities

biodiversa+

European Biodiversity Partnership

Promote and support
R&l programs and projects

Better connect
R&I programmes
and projects
to policy

Promote and support
transnational
biodiversity

monitoring

srnationalisation
Nature-based Solutions, and of European R&l
valuation of biodiversity in

private sectors




Budget amplitude

Other
activities
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from
. -kind resources
inina in-cash and In io € by the
combining 'r; and including 165 Mio € by

its PartnerEuropean Commission

30

PROJECTS
FUNDED PER

CALL

by
S Co-funded .
the European Union



Strategic Research & Innovation Agenda (SRIA)

Cross-cutting Theme A
@ biodiversa+ Better knowledge on biodiversity and its dynamics

Strategic Research
& Innovation Agenda

Topical Theme 1 Topical Theme 2
Biodiversity
protection and Transformative
restoration change

Topical Theme 3

EU’s global action

Stakeholder engagement
Communication and Open science

Cross-cutting Theme B

Better knowledge for Nature-Based Solutions in a global change context

Eggermont H., Le Roux X., Tannerfeldt M.

‘ biodive rsQ+ Enfedaque, J., Zaunberger, K. & Biodiversa+ partners
European Biodiversity Partnership (2021). Strategic Research & Innovation Agenda.

Biodiversa+, 108 pp.



The Biodiversa+\flagship programmes

2021

* Protection
- Sept. 2021 | Call

« Biodiversity monitoring
- Sept. 2022 | Call

2022

 Nature-based solutions
- Sept. 2023 | Call

* Societal Transformation
- Sept. 2024 | Call

biodiversa+

European Biodiversity Partnership

Flagship programs

Mapping &
foresight activities

Promote
international
cooperation

S ET
awareness

Support policy
makers

Transfer /
disseminate
knowledge

Build capacity (for g

Open Science, SH

engagement...)

Develop a
common vision

Stakeholders

involvement &
engagement

Promote
citizen science

Produce/update a
strategic R&l agenda

Establish annual
implementation plans

Fund research
through joint calls

Impement mobility
schemes

Promote data reuse
& synthesis research

Infrustructure,

observatories,
demonstrators

Impact



Working with existing and new initiatives

Knowledge Centre for

Biodiversity P N

ET
o Ry e T
ature
ﬁ ipbes
WC M C Science and Policy

for People and Nature

Qoppla

eklipse

o

OPErNICUS

Europe’s eyes on Earth

i

-

Business @
Biodiversity

é\v

&

>)

EEA

,&{&/eLTER

W
“0Qvicagore | and many more!

biodiversa+

European Biodiversity Partnership

European
Partnership for a
climate neutral,
sustainable and
productive Blue

Economy

European

Partnership
driving urban
transitionsto a
sustainable
future (DUT)

European
Partnership for
Animal Health

European
Biodiversity
Partnership

European
Partnership for
a circular bio-
based Europe

European
Partnership Water
Security for the
Planet (Water4All)

European
Partnership
accelerating
farming system
transitions:
agroecology
living labs and
research
infrastructures



Support to capacity building

@

Guides on
stakeholder
engagement &

policy

relevance of

research

STAKEHOLDER i
ENGAGEMENT [ ™o

Handeook

Toolkit on
citizen science

Handbook on
the use of
biodiversity
scenarios

HANDBOOK ON THE USE
OF BIODIVERSITY SCENARIOS

Guide on data
management

& data
management
workshop

€ bosi == BELM@NT

Guidance document on data
management, open data, and the
production of Data Management Plans

biodiversa+

European Biodiversity Partnership

Webinars

— 0on
communication

— on science-
policy-society
interfacing
— on participation in
IPBES / CBD
processes

www.biodiversa.org



Supporting in demonstrating your projects’ impact

The Biodiversa prize for Projects’ outputs

Policy briefs : Py
excellence and impact valorisation

BiodivEééA
I funded projects

‘.‘_" 7 ';7

&’Inf///{’: y

\
// ~ v
"":v;_ﬁaﬂ—— -
BIOGVERSA o e e wwy ity |
SCNtific [ X,
o N

Projects completed over 2014 to0 2018

Vasi P
shoulo bene a tc ipate climate
change effects on biological
vasions in Eu rope

+ success stories

9 biodiversa+

European Biodiversity Partnership www.biodiversa.org



Upcoming opportunities

2023 | Call on Nature-based Solutions

Two stage process with pre-proposals and full proposals
- June 2023 | Call pre-announcement

- September 2023 | Official announcement

- End 2024 | funding decision

2024 | Call on societal transformations

Two stage process with pre-proposals and full proposals
- June 2024 | Call pre-announcement

- September 2024 | Official announcement

- End 2025 | funding decision

European Biodiversity Partnership
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&

Belmont Forum on Biodiversity Scenarios and
Models

Nicole Arbour, Belmont Forum

www.biodiversa.eu



European Biodiversity Partnership
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BiodivScen Action and Call
Overview

Frédéric Lemaitre, Biodiversa+ Senior
SSI/SPI officer

www.biodiversa.eu




The BiodivScen Programme — joint call and additional
activities

Uptake and
transfer of

DEF! research results

Management

A joint call to
support
research
projects

Synthesis of
research
outputs

Capacity
Building




BiodivScen — joint call profile

« 135 full proposals
submitted

- 21 projects
selected for
funding (over
28ME€)

* Research teams
on the 6 v
continents : i &

Created with mapchart.net

European Biodiversity Partnership

@ biodiversa+



BiodivScen — joint call profile

BELM#NT
R BiodivERSA — Belmont Forum co-funding, with top-up

Belmont Forum - BiodivERsA from the EC
2017-2018 Call for proposals

Scenarios of Biodiversity and Ecosystem services 21 projects Selected for their ,
quality of plans for and expected

Focus on the of the
funded projects

Projects between late 2018 & early 2023

European Biodiversity Partnership

@ biodiversa+



Selected projects — some general
observations

Migrations
Protected areas

Agriculture

ea] Arctlic
WaTex CO aStal

Tnvasions




Selected projects — some general
observations

Migrations
Protected areas
Agriculture
Invasions

@ biodiversa+
European Biodiversity Partnership



Selected projects — some general
observations

Main international organisations cited by
BiodivScen projects

c%?lszit!\cl)?ltéognsc’j in-tr:r?]r:t?c?r?al Feeelole] Boundary
e organisations organisations organisations
( N\ ( N\ ( N\ 4 \
International
CBD & || Union of Forest H : . | Synthesis
SBSTTA Research Aretic Councl IUCN centres
Organizations
. J . J \ J . J
( N\ ( N\ ( N\ 4 \
| | | European || Arctic Circle o
IPBES & IPCC Forest Institute Assembly Future Earth
. J . J \ J . J
Society for
— SDGs — Conservation — GIOb%.'\é(E.?S
Biology (e.g. BirdLife)
High Seas European
— '?'reaty — Commission's
DGs




Selected projects — follow up on

project outcomes

0 biodiverss

Analysis of the outputs of

BiodivERSA
I funded projects

Projects completed over 2014 to 2018

1.1 ACADEMIC PRODUCTIONS

The 25 trancnational projects funded through the
3 BiodWERZA joint calis over 2010 1o 2013 have
contributad - so far - a total of 630 papers published
in international peer-reviewed journals, i.e. a mean
valus of over 26 papers per project.

Most papers wer pubiched in joumalc with
impact factors ranging from 1 to & (Figure 2 - Top),

factor were concictent with thoce aln
for the 2008 BiodvER:ZA call (Figurs |
mean impact factor oboserved for the |
above 5). The main specificity cboer
the 2010-11 call focused on ‘biodiver:
and ecosystem services’, for which onl
were publiched n journals with an i
higher than 0 (Figure 2 - Top). This @

but remarkably ca. 10% of the pub were
publiched in journals with an impact factor over 9.
The mean impact factor of all the published papers

the b by ths topsc |
of social sciences, policy sCences ant
for which top journals have overall et

was closa to 5. The frequency distribution of papers

according 1o impact factor and the mean impact

Publications per call and per journal impact factor

factors than journals in natural sciences

an
N
3%
=
28
EE )
- I II I I
. | II |
o~ ol I i L
o1 " 29 e 4 ™” “ »
Publications per call and per journal notoriety
o
)
am
|
20% I I
e Homm lll I“
Fale s Triotet O tatarnting
B Cat 008 potanca polly & pratice) WOl 200011 (vehmtion and sarviced
Gl 200122 pruslience 8 tipping points) BCal 200213 (WS
Figure 2 (Top) Percentage of

The 2008 BodVERSA caf Sgures are inciuded for comparson.

1.2 COLLABORATIONS BETWEEN COUNTRIES AND BETWEEN SCIENTIFIC

DISCIPLINES

The BiodvERSA callc spurred international
collaboration between but alco beyond the countries
participating in each cal. Figurs 4 chows the

1.3 TYPES OF STAKEHOLDERS ENGAGED IN RESEARCH

importance and intensity of thece collaborations
baged on an analyzis of the countries representsd in
the 630 papers produced so far.

Il Countres supported in ot teast ane cat
[ Countries not supported in any cal

dentified

Close 1o 320 individually

Figm 4: Map.
11,201112 [

the

i panmcipe
10 at laaat one of the calla. The ae of the nod for & gven country ks based on the |
country.

Ths shows strong collaborations between teams
from countres supported in the calls, but also with
some other countries. In particular, the size of the
nods for the UK, US and Raly shows an important
partiopation of their research teams to a number of

publicat
the UK
of the

researc

biodiversa+

https://www.biodiversa.eu/actionable-

European Biodiversity Partnership

knowledge/funded-projects-outcomes/

structures have been engaged by recearch projects
under thece three calls (Figure 6). 1.e. 12 per project
on averags. This ic a conservative sctimate as
in some cases, the identification of stakehoider
organzations beyond broad groups engaged proved
to be qute challenging and was not detailed, thus
counting as ons.

Th projects engaged with a wide spectrum
of stakeholders (Figure 6), depanding on ther focus
and to diferent

Overall, the most engaged makeholders wems
national and local policy makers and advisors, and
peivate actors using biodversity (farmers, forecters,
fichers). To a leccer extent, the recearchecs in thece
calis also engaged with NGOg, businecssc, European
policy-makers and advicors, and reprecentativec of
local people and communitiec.

Types of stakeholders engaged

=

catc143 puetuece b soreesones) s .

s et /N S WY

a8 poenn sty & et 7/ e

o o ™~ EN

o wivivars

o e o~ ™~ = o

by maters or sty < MIOW

i

Figum 8

project, for each cai. C type

Tedle 1. The 2008

The recults suggest that call topics influenced the
types of stakehoiders engaged (Figure 6). with
private actors using biodiversity more prominent
for recearch areas where they am direct o

compared to national and local policy-makers (Figure
6). which i to be noticed for pan-European projects.
This difficuty for funded projects 1o engage at the
levels has been realiced

holders and/or study objects, would it be for the
valuaton of bodiversty and SCOSYTINM SN
(2010-11 cali) or the {co-)development of scenarios
of biodiversity {call 2011-12). Similarly, the call on
invasive alen species (2012-13) has seen projects
engage more importantly with natonal and local
policy makers and natural recource managers (6.g.
protected areac) who are indeed key ctakshoiders in
reiation to biogical invacons.

Overall, international and Eurcpean policy-makers
and advisors wers lecs engaged by funded projects

early-on by BiodvERSA partners, as it was already
the cace in the projects funded through the 2008
call. In particular, ths has led to the provision by
BiodvERzA of addtional support to selected funded
projects to particpate to some Ewopean events
with policy makers, and to produce policy briefs
manly targeting European policy makers (hup//
has also led BiodivERsA Partners 10 publich a Guide
on policy relevance of recearch proposals (httpel/
yoww bodiversa org/1543) to help buld capacites of
recearchers at the scence-policy interface, including


https://www.biodiversa.eu/actionable-knowledge/funded-projects-outcomes/
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Selected projects — follow up on
project outcomes

€ viodvess

Analysis of the outputs of

BiodivERSA
' funded projects

Projects completed over 2014 to 2018

BUFFER

€ viooiverss
ol

. . € =
varying protection levels to guide the planning and manage-
ment of Marine Protected Areas

of

MAIN ACADEMIC FINDINGS

a well tool for the

their leveis of protecton dffer Fully protected areas
may better restore ecological recdence but allow no
LOCIO-000NOMIC LUSet, whie partally protected areas

OBJECTIVES

* Underctand the link between different leveic of

management of multipie uses in coastal aneas.

APPROACH

» Fully ghly areac are always ecolog-
ically effective; moderatsly protected areas are
effective only when adjacent to a fully protected
area. and can then buffer impacts of human pres-
sure on fish populations; other dlasses of partially
protected areas are never ecologically effectve;

» Ths notably highlights that networks of MPAG
need network-specfic assessment design, indi-
cators and cuccess critera. When evaluating
MPAs, conservation targets need to be more

gs
'
¥
§

‘v

in place;

A novel reguiation-based classification system of
MPAs was developed based on these findings,
with each MPA clacs related to different levels of
scological sffectiveness.

DURATION - February 2013 to July 2016

FUNDING - €1,125,316 under the 2011-12 BlodvERSA calt national funders: ANR (FR). RCN (NO), FCT PT) and Formas (SE)

biodiversa+

https://www.biodiversa.eu/actionable-

European Biodiversity Partnership

knowledge/funded-projects-outcomes/

L
v
Vil
AR e
Zupen M, E J, Ezind K. Horms @
6. Gongaves F (2016) Madne cactialy orotecied srsas. divecs
Frontiers in Ecology and the
Ernvionment 16 381.387

WORKING WITH SOCIETY AND POLICY

BUFFER researchers collaborated clossly with
MPA managers who camied out sgnificant efforts
o deseminate ther recults 1o broader sudiences of
polcy, and

Meditermanean.
apply the BUFFER classification part of ther
4-year roview of the status of MPAS 2020.

SOCIAL/POLICY IMPACT HIGHUGHTS
¥ ClassityMPAS - BUFFER developad a web-based tool and easy-to-follow decizion tree for managers 1o clas-
sify MPAS. backed by the classification developed in the project: hitp.//ww clacsfympas org!
¥ Video 10 ease e use of the new classification - Laureats of the BiodwERSA Pras for Excellence and
impact. BUFFER developed a video on how 10 use the dascification cyctem in under three minutec. See:
Lhwewew comwatch?v= A3

Follow up work — The SafeNET project (DG MARE, European Commission) builds on BUFFER recults to
dantty coherant networkic) of MPAS that can help scheve fithense Maxaum suctanable yiekd and mao-
mize long-term ecological and coGo-0conomic benefits in the Mediterrancan Sea: (http//www criobe. o/
racharche/recharche-projets/safenst)
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The BiodivScen Programme — joint call and additional
activities

Uptake and
transfer of

DEF! research results

Management

A joint call to
support
research
projects

Synthesis of
research
outputs

Capacity
Building




Guidance document on data
management, open data, and the
production of Data Management Plans

Additional activities — Promoting open science

2. MAIN PRINCIPLES & POLICIES FOR DATA

MANAGEMENT

The holistic concept of Open Science refers 10 a
movement which sets out a broader vision of having
all scentific outputs open and endeavours to make
seience fresly and eacily accecsible 10 everyone.
This movement also particularty SUppOrts science in

its inegration into the digital era.

“Open means anyone can freely access, use,
modify, and share for any purpose (subject, at

most, to requirements that precene provenance

and openness).” (source: )
Science is charactensed by the collection, analysis,
interpretation, publication of data and its integration
to exsting knowledge. Thersfore, Open Scence
encompasses many aspects. including the concepts

of Open Access, Open Data, Open Star
Open Education, etc. that faciitate the diffu
scientific knowledge

Open Data (sometmec referrad 10 as Open
to Data) iz the idea that data should be
avadable to everyons 10 uce and re-publch |
wigh, without restrictions from copynight, pat
other mechanisms of control

It has to be distinguiched from related co
such ac Open Access {refeming to having
publched in free and open journals). and
Source (referring to programmes or softwa
publicly accescble code that can be chan
modified) (see Fig. 3)

Open
Science

Figuro 3 Graphical mpresentation of the different aspects of Open Sckince (aler Jsier 2017)

biodiversa+

https://www.biodiversa.org/1677/download

European Biodiversity Partnership

The principles discussed above are based on, and in line with, the FAIR principles (FORCE11 4
st al 2016 ; SNSF 2017%). a set of guiding principles which define a range of qualities a publiched dataset (or
any digital research object) should have in order to be:

Q & & A
E O 0 O

FINDABLE ACCESSIBLE INTEROPERABLE REUSABLE

Data and supplemen- Metadata and data Metadata and data Data and collections
tary matenals have are understandable to use a formal, accees- have a clear usage
aufficiently nch meta-  humans and machines sible, chared, and licenses and provide
data and a umique and Data is deposited in a broadly applicable accurate information
persistent identifier. trusted repository. language for knowl- ©on provenance.

edge reprecentation.

(according to LIBER. 2017)



https://www.biodiversa.org/1677/download

Additional activities — Building data management capacities

Biodiversa trainings on data management, contribute to improve
funded projects’ data management plans

Score for quality of data management plans before
4. DEVELOPING YOUR DATA E and after training for BiodivERsA funded projects

MANAGEMENT PLAN: '
A PROPOSED TEMPLATE

14

0.5 0.8
5. TOOLS & RESOURCES i
o
Before After
Scoring based on the Data Curation Profile approach

@ biodiversa+

European Biodiversity Partnership



Additional activities — Mapping research collaborations

0 biodiverss BELM"BNT

F O R UM

Mapping of international and
multiregional research collaboration
on biodiversity scenarios

T 4

AN ANALYSIS OF COLLABORATION NETWORKS BASED ON PUBLICATIONS
INVOLVING THE EUROPEAN RESEARCH AREA (ERA) AND OTHER WORLD

biodiversa+ https://www.biodiversa.orq/1857/download

European Biodiversity Partnership
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Additional activities — Mapping research collaborations

80

80

70

60

w
L]

N® of papers
R
[

30

10

B Belment Forum
M BiodivERSA
M ERA

A

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

Figure 4. Temporal evolution of the number of papers on biodiversity scenarios with at least one author from BiodivERsA (green
line), the ERA (blue line) and the Belmont Forum (orange line), from 1994 to 2018.




Additional activities — Mapping research collaborations

Research topics addressed by Belmont Forum publications (Top 10)

Envircnmental Sciences & Ecology
Ziodiversity & Conservation
Science & Techrelogy NG
Physical Geography [HNEGININEGEGG
Forestry I
Marine & Freshwater Biclogy [ E NN
Geography I
Agriculture NN
Meteorology & Atmospheric Sciences | NN
Oceanography [N
0 20 40 a0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

M® of popers

M Belmant Forum

Research topics addressed by BiodivERsA Forum publications (Top 10)

Frw cermests Seissee 3 = o, | M BiodivERSA
Biodiversity & Conservation [ NNRNREGIGINININININGNGNGEGEEEEE
Science & Technelogy NG
Physical Geography [ N NGB
Forestry | NI

Agriculzure [ NN
Oceanography [ NEN
Meteorology & Atmaspheric Sciences [ N
Marine & Freshwater Biclogy NN
Geography N

0 20 40

]

o

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
M® of papers

Figure 6. Ranking of the top-ten disciplines in terms of number of papers with at least one author from a country represented in
the Belmont Forum (orange bars), the ERA (blue bars) and BiodivERsA (green bars).



Additional activities — Mapping research collaborations

National collaborations of BiodivERsA

(M. of Paper)
-
| 73

© 2020 Mapbox © OpenStreetMap

Figure 10.Distribution of papers with at least one author from a BiodivERsA country and at least one author from each country in
the world. Data corresponds to the query results from the WOS Core Collection without temporal restrictions.




Additional activities — Promoting uptake

Kick off Matchmaking
meeting workshop
Obj. 1: synergies
Synthesis and cross- Mid-term conference and
workshop fertilization science-policy workshop
between
] projects
Foresight Final
workshop conference
Ad-hoc

opportunities

Obj. 2: uptake
and use of

scenarios by
stakeholders

Handbook on the
use of biodiversity
scenarios

Policy
briefs

Video prize

biodiversa+

European Biodiversity Partnership



Additional activities — Promoting uptake

Four scenarios

U0 |1 e
biodiversa BELM:==NT

The ERA-NET promosng EUropesn research on biadversity F O R U M

Past Present Future

Figure 2. Schematic representation of how scenarios explore plausible future trajectories
(Source: Biosphere Futures, 2019)

HANDBOOK ON THE USE
OF BIODIVERSITY SCENARIOS

in support of decision-making

Intervention
scenarios
O Target
Observed trajectory
Review Implementation ----- Expected pathways

'\—/

biodiversa+  hitns://www.biodiversa.org/1823/download

European Biodiversity Partnership
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Additional activities — Promoting uptake

I. The CoForTips project

biodiverss BELM"'NI

—
The ERA-NET promosng European research on biadvensity F o

u

HANDBOOK ON THE USE
OF BIODIVERSITY SCENARIOS

in support of decision-making

Type: explorat cenarios.
From serious games to real-life changes

“By allowing decision-makers to directly play around with models and collectively
build scenarios, they gain first-hand experience of socio-ecological transformations.
This provides meaning to knowledge they might already have. Gaining exposure to
the realities experienced by others can also inspire epiphanies, and dramatically
alter their behaviour” explains Claude Gardia, ecologist at the CIRAD and coordinator
of the BiodivERsA-funded CoForTips project.

- 5
OBJECTIVES
The future of the forests of the Congo Basin is constrained by two processes: climate
change and the drivers of land use change - agriculture conversion, infrastructure
development and logging. The CoForTips project and its twin project CoForSet
identified ecological transitions between forest types allowing managers to better
anticipate the ecological impacts of future interventions. It explored the synergies
between landscape transformation and stakeholders’ strategies. It helped decision-
makers take a step backand look at the larger picture. CoForTips' starting point was the
question ofthe resilience ofthe forests of the Congo Basin inthe next decades. Burmning
topics were the development of mining, the sustainability of logging operations, the
existence of poverty traps and power asymmetries, bushmeat hunting and poaching,
and the conservation of High Conservation Value Forests including Intact Forest

¥Landscapes in and out of the geographical scope of FSC certified concession'. )

biodiversa+
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An Intact Forest Landscape (IFL) is defined a5 "a termitory within today's global extent of forest cover which contains
forest and non-forest ecosystems minimally infiuenced by human economic octivity, with an area of at least 500 km#
(50,000 ha) and a minimal width of 10 km (measured as the diameter of a circle that is entirely inscribed within the
boundaries of the territary)” (http-//intoctforests org)

e ( ? A 997
A game of AgriForest in progress. The ployers hove just completed the first session. Cocoa plantations are starting o pro-
duce, and the future looks bright. Tomorrow, they will have to foce the unexpected. the arrival of migrants (Ampel, Comer-
oun, 2016). Credit Clowude Gorcio

This third part contains a selection of key resources and

A directory of helpful resources on scenarios and mod
website.

1. Key resources

The BiodivERsA k. Bio
The BiodivERsA Stakeholder Engagement Handbook is ¢
researchers planning and carrying out research project:
teams identify relevant stakeholders to engage with in o
work. The Handbook draws upon exiting literature and
clear, simple guidance, which considers ‘why,, ‘who,, ‘whe

https://www.biodiversa.org/706/download

The BiodivERsA guide on policy relevance of research ar
interfacing in research proposals. BiodivERsA (2018).

The objective of the present guide is to help researchers
relevance of research and be able to more efficiently ider
policy-making bodies for a given research project. It comy
Engagement Handbook to help researchers increase the
in terms of policy relevance and may be used more gene
ence-policy interface on biodiversity and ecosystem servi

https://www.biodiversa.org /1543

Biosphere Futures (2019).

Biosphere Futures is an online database that offers a glot
ecological scenario case studies. It provides a collection
can be explored by selecting the ecosystem type, region,
relate. The aim is to focilitate assessment, synthesis an«
case studies.

www.biospherefutures.net

Global Biodiversity Outlook 5. CBD, Convention on Biolo:
The Global Biodiversity Outlook (GBO) is the flagship pul
logical Diversity. It is a periodic report that summarizes
trends of biodiversity and draws conclusions relevant to
Convention. The fifth edition of the Global Biodiversity
September 2020 and draws on various sources of inform
progress towards the implementation of the Strategic Pla
https://www.cbd.int/gbo/gbo5/publication/gbo-5-en.pd
Scenarios For The 2050 Vision For Biodiversity. CBD, Conve:

This present note has been prepared by the CBD Executive
mation concerning biodiversity-related scenarios and rel
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Any question?

[ For any question: USE “Q&A” FUNCTION

Please note that we may give
you the possibility to ask your
question orally. Stay tuned if
you have a question & start your
question by introducing yourself

(name & organisation)

www.biodiversa.org
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@

Session 1. Dissensus, controversies,
representations and values of biodiversity: towards
compromises to initiate transformative change

15:10 — 16:30 — Theme leader : Juana Marino, architect and land use planner

www.biodiversa.org



Presentation of the projects’ results

 ENVISION - Christopher Raymond

Considering different visions for protected areas management will help to achieve socially relevant, economically
productive and environmentally sustainable outcomes while enhancing the conservation status of protected
areas

e SECBIVIT - Silvia Winter
Biodiversity and agriculture: measures to increase biodiversity in vineyard without affecting grape yield

 OBServ - Ignasi Bartomeus
Resolving the tension between pollinator conservation and pollination ecosystem service delivery to crops

 FARMSA4BIODIVERSITY — Rachel Bezner Kerr
Agroecology can slow deforestation and restore degraded agricultural land

* FATE - Laura Epp
Future ArcTic Ecosystems: drivers of diversity and future scenarios from ethno-ecology, contemporary ecology
and ancient DNA

biodiversa+ BELM:=NT

European Biodiversity Partnership F (o] R U M
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) @
€& 7Z) ENVISION

L’l \‘J Improvin'g bioqliversity and human well-being
P\ e Lhrough inclusive conservation

Prof. Christopher Raymond (Coordinator, SLU) and Veronica Lo (SLU)

Erik Andersson (SU?, Isabel Ruiz Mallen (UoC), Marc Metzger (EDIN), Tobias Plieninger (UGOE),
Carena van Riper (lllinois), Alberto Arroyo (IUCN), Peter Verburg (VU) and teams

e Universitat Obert
= A - VRIJE N ] niversitat rta
Swodish Universi T ) GEORG-AUGUST-UNIVERSITAT k : i uq e Ca

SLU I nivorsity Q GOTTINGEN . ILLINOIS Stockholm Resilience Centre | Stockhoim de Catalunya

of Agricultural Sciences

www.biodiversa.org O\ THE UNIVERSITY '\N
WY of EDINBURGH UC scienseed




Our inclusive approach to conservation

Transforming visions into integrated protected area management
strategies; improving biodiversity and human well-being

O Assessing the Social learning and %
consequences of collectively defining . o
D Considering each vision new visions Assessing p@{
multiple visions for uncertainty and
Informing protected area building resilience  Acknowledging
biodiversity and management power relations and
protected area rethinking
management policy governance
Promoting Co-creating,
continuous ) ) communicating and
learning Inclusive conservation upscaling knowledge
Inter-site knowledge Local site knowledge
alliance alliances

@ biodiversa+ BELM#®NT

European Biodiversity Partnership F (o] R U M

Case areas:

Denali National Park (U.S.), Vastra
Harg (Sweden), Sierra de
Guadarrama (Spain), Kromme
Rijn (Netherlands)

Methods:

* STREAMLINE, an open-source
cartoon visualization tool

* Participatory mapping

* Mental, emotional and power
maps

* An analytical matrix to
characterize governance
arrangements and delineate
participatory mechanisms

* Deliberative processes based
on social learning and
knowledge co-production

www.belmontforum.org www.biodiversa.org



15 published journal articles
Further 12 articles under review

One Earth

h ¢? CelPress
OPEN ACCESS

I;\cluswe conservation and the Post-2020 Global
Biodiversity Framework: Tensions and prospects

Christopher M. nymond 1234, Mlguel A. Cebrién-Pi * Erk o7 mey a0
Alberto Arroyo Schndl, Barbara Battioni Romanelli,”” Filyushkina, J. Goodson,” Andra Homee-mleu.
Dana N. Johnaon. Rose Keller,'* Jan J Kuber Vefonlea Lo,* Maria D. Lépez-ﬂodrbu&z. Hug March,
Marc Metzger,’ ElbaOtsm&an* Evan Salcido,” Sel:etg William Stewart,” habalmleallén
Tobias Plieninger,*' Carena J. van Riper,” Peml-l.Vubug. and Magdalena M. Wiedermann*
THelzinkd Institute for S.lmn&ihy Science, University of Helsinki, Helsinki, Fnhnﬁ
Program, Faculty of Biclegical and

University of Helsinki, Helsinki, Finkand

p, of ics and Faculty of Agri and Forestry, Universty of Helsinki, Helsnki, Finksnd
“Dy of L il Planning and Management, Mmmmwdwnmsmwm
=Dy of Agri ics and Rural Dy University of
s i c«nm. University, Sweden
“Unit for Ernvi North-West Universi South Africa
wmammmmc i of Florida, Gainesvile, FL, USA
‘wmdmumwmtmumdlmsmmhmugmmm ILUSA
"OUCN Regonal Office, Brussels, Belgun
"institute for Environmental Studies (IVM), Vrij; the
*Hungarian Departmeant of Eubgy and Enodogy B&es -Bolyai University, Cluj-Napoca, Romania

nsttute for and ity, University of British Columibia, Vancouver, BC, Canada
*Norwegian mmloeraeReseadLUIehm Norway
Institute (INJ), itat Oberta de Catalunya (UCC), Barcelona, Spain

“Eﬂuﬁd’!mmmn mummmacmmﬂmﬂ. Barcelona, Spain
"7School of University of

"SFRACTAL Collective, Madrid, Spain
"*Facuity of Organic Agricultural Sciences, University of Kassel, Kassel, Germany
”Dwanmamoﬂhchw Lundl.hmly Lund.

htlps:/idoi.org/10.10164.oneear 2022.02.008
SUMMARY

The draft Post-2020 Global Biodiversity Fi k its to achievement of equity and justice outcomes
and represents a “relational turn” in how we understand inclusive conservation. Although “inclusivity” is
drawn on as a means to engage diverse stakeholders, widening the framing of inclusivity can create new ten-
sions with regard to how to manage protected areas. We first offer a set of tensions that emerge in the light of
the relational turn in biodiversity conservation. Drawing on global case examples applying multiple methods
of inclusive conservation, we then that, by actively engaging in the interdependent phases of
recognizing hybridity, enabling conditions for reflexivity and partnership building, tensions can not only be
acknowledged but softened and, in some cases, reframed when managing for biodiversity, equity, and jus-
tice goals. The results can improve stakeholder engagement in protected area management, ultimately sup-
porting better implementation of global biodiversity targets.

biodiversa+
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Examples of research papers

Andrade et al. (2023) Values shift in response to social learning through deliberation
about protected areas. Global Environmental Change.

Cebrian-Piqueras et al. (2020) Scientific and local ecological knowledge, shaping
perceptions towards protected areas and related ecosystem services. Landscape
Ecology.

Goodson et al. (2022) Perceived inclusivity and trust in protected area management
decisions among stakeholders in Alaska. People and Nature.

Lo et al. (2022) How stable are visions for protected area management? Stakeholder
perspectives before and during a pandemic. People and Nature.

Lopez-Rodriguez et al. (2023) Visualizing stakeholders” willingness for collective
action in participatory scenario planning. Ecology & Society

Lopez-Rodriguez et al. (2020) Delineating participation in conservation governance:
Insights from the Sierra de Guadarrama National Park (Spain). Environmental Science
& Policy.

Raymond et al. (2022) Inclusive conservation and the Post-2020 Global Biodiversity
Framework: Tensions and prospects. One Earth

Zaman et al. (2022) Associations between landscape values, self-reported
knowledge, and land-use: a public participation GIS assessment. Ecosystems &
People



Shifting visions R

Towards enhanced nature &
biodiversity conservation ,~ :
y Cultural Roots

/ / vision
Increase in perceived importance 4
of drivers of change (mass
tourism, mountain recreation and
a lack of awareness of values anq -

tradition) 4
/
/ \ \
ared Values
: Natural

/ y ! ‘
COVID-19 pandemic ’ N2 Sh
/ Integrated Bio ;
Management . ST T Heritage
vision P Culture vision

diversity

I

I

|
|

Ecosystem Services
vision

Management preferences

Lo, V.B.P.G,, et al. 2022. ‘How stable are visions for protected
area management? Stakeholder perspectives before and during
pandemic’. People and Nature 4 (2): 445—-461.

3. Reframing tensions through forging new partnerships

Reframe the problem across
knowledge systems and
scales of management

Co-create protected area
management strategies
aligned with refined positions

_ Support critical reflection
about the tension

Invite re-positioning of _
previous dichotomies

Support knowledge

Acknowledge the social dialogues that enable both

learning that has occurred within-knowledge validation
and cross-knowledge exchange

during the process

Raymond, C. M., et al. (2022). Inclusive conservation and the
Post-2020 Global Biodiversity Framework: Tensions and
prospects. One Earth, 5(3), 252-264.

b European Biodiversity Partnership
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e

ENVISION policy-
relevant publications o

ENVISION:

promoting inclusive
conservation in protected
areas

Fact Sheet
ENVISION: promoting
inclusive conservatig
in protected areas

Fact Sheet
The Denali Region
of Interior Alaska

Fact Sheet
ENVISION: promoting

ENVISION:

i N5 inclusive conservatig
1 promotmg mqluswe B : g ) in pmtec[ed areas
conservation in What is inclusive
s protected areas conservation and why is it
Policy Brief - important to biodiversity
Projections of future conservation and protected wn | FoctSheet
impacts of visions on area management? oo, ?undm.gl]_capaméy -
management strategi s ot or resilient and inclusive
€9 conservation of cultural
L ENVISION . landscapes
. o ENVISION
Policy Brief ¥
Towards an Inclusive Global €9,
ENVISION

Biodiversity Framework

8 Fact Sheets, 3 Policy Briefs, several reports, 4

Policy Brief
Decision-making toolbox

fo inclusive conservation case studies on Panorama Solutions.

in protected areas

o
£9,
ENVISION

Al A LAS
O vooverse- pA l"ﬂl‘\l‘lA

https://inclusive-conservation.org/ SOLUTIONS FOR A HEALTHY PLANET




Examples of societal and policy impacts

Site meetings with decision-makers and local knowledge e C S T N - |
alliances across all four study areas

Input into the public participation program of Sierra de
Guadarrama NP, County Green Infrastructure strategy,
Sweden and UNESCO Biosphere Reserve Planning in the
United States

%) DATE
(O TIME

(i) MORE INFO
In October 2020, over 130 participants followed the
webinar about “Inclusive Conservation of Protected
Areas: Balancing stakeholders’ visions” .... How inclusive
conservation can be integrated into the Post-2020 GBF A e Y
and the EU Biodiversity Strategy for 2030. o W e

"] CATEGORY

. . Online Event: Inclusive dialogue: “How to

Biodiversity and Sustainable Development, 24 February targets through participatory approach
2022.: “How to improve the implementation of metods
biodiversity targets through participatory methods”

1 blOd |Ve rSO + www.biodiversa.org

European Biodiversity Partnership



Lessons for policy and practice

The need to effectively involve local communities,
indigenous people, government, business and NGOs
in the management and in the designation process of
protected areas

Creating space for dialogue and social learning

Understanding and recognizing visions of different
groups of stakeholders

Promoting the use of creative engagement tools to
inform conservation decision-making

European Biodiversity Partnership

@ biodiversa+

Policy Brief
Decision-making toolbox
for inclusive conservation
In protected areas

.r~‘ "10
<9,
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This research was funded through the 2017-2018 Belmont Forum and BiodivERsA joint call for
research proposals, under the BiodivScen ERA-Net COFUND programme, and with funding
from the governments of Sweden, Germany, the Netherlands, Spain and the United States.
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\Q SECBIVIT - Scenarios for providing multiple ecosystem
sscevr SE€rvices and biodiversity in viticultural landscapes

Silvia Winter, University of Natural Resources and Life Sciences Vienna

Representing the team:
Stefan MOTH?, Andreas WALZER?', Markus REDL", Johann G. ZALLER?, Edith GRUBER?, Christoph HOFFMANN?3, Martin ENTLING#, Jo M. REIFF#4,

Sebastian KOLB#, Daniela POPESCU?, Mignon SANDOR?®, Rafael ALCALA HERRERAS8, Emilio BENITEZ®, Adrien RUSCH?, Pauline TOLLE?, Sylvie
RICHART CERVERA’, Nina SCHWARZ?8, Yang CHENS, Holger BERGMANN?, Juliane HANSCH?, Elke Plaas® ', Daniel KARP'!, Daniel PAREDES™

o UNIVERSITY {— UNIVERSITAT (T
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u
1
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SECBIVIT

» investigate the effects of inter-row management, pesticide use and landscape complexity on
biodiversity & ecosystem service provision

» develop agent-based models for winegrowers as agents in the social-ecological viticultural
system

Il
R,
I
=
qé
]
(—)

Bud development Q End of flowering ,".'..i.l Ripening of berries
e b

‘.

European Biodiversity Partnership
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Ecosystem service natural pest control - Results Q
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» Positive effect of integrated/conventional farming
* Negative effects of high pesticide use (Sulphur/ copper)
» Positive effect of spontaneous vegetation

logyo(y + 1) phytoseiid densities

logy0(y + 1) phytoseiid densities

Conventional Organic Ri::h Sponta'neous
Farming system Vegetation type

biodiversa+ www.secbivit.boku.ac.at Moeth et al. 2021, 2023; Reilf et al. 2021 ww.biodiversa.ong
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Grape berry moth outbreaks, insecticide use & landscape composition

w0
% .
.o A
v &M\

Pest infestations| 2/°*"’2 [ Insecticide
and outbreaks applications

governmental DB southern Spain: > 400 vineyards 13 years

Highlights:

» Pest outbreaks increased 4x simplified, vineyard-dominated
landscapes

* insecticide applications increased 2x vineyard-dominated
landscapes but declined landscapes with shrubland

Number of insecticide applications

[N
UCDAVIS
Shrublands Vineyards
° 5
. 4 »
. 3 ®we e ®®
- mew 24 ®scccce - -
- o 1 -
\ _______————‘—‘_—_——‘—_—
e 0
0 10 20 30 0 25 50 75

Surrounding shrublands (%)

Paredes et al

@ biodiversa+  www.secbivit.boku.ac.at
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Agent-based modelling of vineyard management

--------------------------------------------------------------------------------------- UNIVERSITY OF TWENTE.
( s o ] [ EU/mm |I::|:;c ] Scenariosand drivers
R EENIES o See— RS s m—— PSS S U S Case study * Leithaberg — Palatinate - Tarnave
- rwss | (moore | (_ren | [ soowon | (s . 1NA | 2CS 3CW 4CA | 5Nl 6PO 7R
e ES EN ESEENES -
. | : ’&“15' .
; | | £
3 1 I (= A
N — I — T ; + T 5,8 . Mo
-------------------- eI E e oo SoE oot e ooon ot o IeEe oot o ey o = B = o ® mm . . 3
ey G 1-NA: none; 2-CS: vegetation cover § 5 umit =] by .1.. = . o 3,
- >10 %, 3-CW: vegetation cover avail. | 3 s
 mensgamens water, 4-CA: veg. cover all, 5-NI: T s o
, e insecticide ban, 6-PO: pheromone € - a
e dispenser obligatory, 7-FR: fungicide | 2 10 - - 5 °
- s reduction o = = * Tt i = T
- Pherf;rr;oﬂe E I
= o [TLR ty ¥ e .
______________________________________________________________________________________ g' E' _1| 5' E' _‘l 5' g' _‘l gl g’ _" gl g)jl _il 5' gj)l _1| 5' gl N
Decisions based on wine grower survey -> decision trees =33 (523 823 §33 (838 £33 &858
. . . 80 ? |doa® o JdJo® |doa® dJo® Jao®
Ecological processes based on field data and literature Pokcy

« farmers' attitudes and beliefs drive behaviours and management
» Climate change drives decision-making: temp & prec -> pesticide use

» Locally-adapted policies for greener inter-rows & less pesticide use Chen et al. 2022: Chen et al. in prep.

@ bIOdIVGI’SO+ WWW.SeriVit.bOku.aC.at www.biodiversa.org
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Policy and societal results

2030 goal to reduce pesticide use by 50 %: increase natural pest control in vineyards in ORG and CONV

» Need for national policies targeting and supporting:
» lower pesticide use via planting PIWI varities

» semi-natural landscape elements -> |, likelihood of pest outbreaks -> |, major yield losses and
insecticide use, 1 natural pest control and biodiversity, crop production, human & environmental health

» vegetation cover in inter-rows by compensation payments: RO and ES
» spontaneous vegetation or locally-adapted, species-rich seed mixtures

European Biodiversity Partnership

@ biodiversa+  \yww.secbivit.boku.ac.at wanw.biodiversa.org



Thanks to:
 all partners, students and colleagues from SECBIVIT!

Thomas, Daniela, Martin, Ahmad, Lisa, Lina, Jakob, Vincenzo, Katharina, Bozana, Argyroula, Beatriz,
Maria Luisa,

« winegrowers and other stakeholder

Thanks for financial support from the biodiversa call and the national funding agencies:

BELM'"NT € biodiverss

O R U M
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U 61 [ ¥ 3 % MINSTERIO l
¢ [Y DE ECONOMIA
EXECUTIVI
ANOD i

IVE AGENCY FOR HIGHER a a2 Y COMPETITIVIDAD

Netherlands Organisation

for Scientific Research Der Wissenschaftsfonds

VvDI|VDE|IT Nyo FWF
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OBServ: Open library of pollinator Biodiversity and
ecosystem Services scenarios.

Ignasi Bartomeus


http://www.biodiversa.org/

Scientific results

11 published articles + 9 in preparation or submitted

ECOLOQGY

ECOLOGICAL SU“ RICA
Ecology homepage

DATAPAPER [ Free Access

CropPol: A dynamic, open and global database on crop
pollination

Alfonso Allen-Perkins, Ainhoa Magrach, Matteo Dainese, Lucas A. Garibaldi, David Kleijn,
Romina Rader, James R, Reilly, Rachael Winfree, Ola Lundin ... See all authors +

Pollination supply models from local to global scale. Submitted
(Giménez-Garcia et al.)

b' Od ive rSO - www.biodiversa.org
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Wi insect shope (rear ara 956 0

Scientific results

Pollinator contribution to crop yield
James Reilly, Alfonso Allen-Perkins, Rachael Winfree, Ignasi Bartomeus. submitted
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https://ibartomeus.github.io/CropPollinationModels/results.html
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Policy and societal impacts / results
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https://observ.integratedmodelling.org/modeler/#/login

Junta de Andalucia
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Policy and societal impacts / results
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Research question: Can agroecological practices at a
landscape scale support biodiversity and other
ecosystem services?

- 24 villages with a gradient of agroecological practices
and forest cover.

- 63 agricultural fields, measuring pest damage,
presence of pollinators and birds.

- Farmer researchers doing ecological data collection
and experimental research

- Participatory scenario planning

- Multi-stakeholder platforms with govt, farmers unions,
conservation groups

Data collection:

« Biodiversity: birds, carabids, ants, spiders, parasitoids,
bees and soil micro-organisms

« Ecosystem services: pest damage during growth and
harvest, seed production

« Participatory geospatial data, remote sensing

» Survey of agroecology, social outcomes (n=240)




Key finding 1: Agroecological practices enhanced biodiversity

conservation and ecosystem services. Specific practices:

e Planting a late-flowering crop (like pigeon pea), maintains abundances of bees
in agricultural dominated landscapes.

e Intercropping/crop rotations with legumes increased butterfly populations.

e Legume intercropping and rotation supported crop pollination services and
biological pest control;

e Increasing diversification of agroecological practices improved soil organism
diversity.

e Planting of beans increased activity of natural enemies (parasitoid wasps and
spiders), particularly fields located in areas with low semi-natural habitat.

e Semi-natural habitats increased flower availability on farmlands which can be
used as food sources for pollinating bees and butterfly species.

e Maintaining semi-natural habitat is important to maintain diversity of bees and

- carabid beetles.

Vogel, C. et al. 2023 The effects of crop type, landscape composition and agroecological practices on biodiversity and ecosystem services in
tropical smallholder farms. Journal of Applied Ecology 60 (5):859-874 Vogel, C. et al. 2021. Higher bee densities, but not pest densities, in
landscapes with more agriculture on a late-flowering legume crop in tropical smallholder farms. PeerdJ; Vogel,C. et al. 2023. Local and
landscape scale woodland cover and diversification of agroecological practices shape butterfly communities in tropical smallholder
landscapes. (forthcoming). Journal of Applied Ecology (forthcoming).
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European Biodiversity Partne

www.biodiversa.org



Key finding 2: Farmers’ knowledge on agroecology and

social networks supported biodiversity and food security.

e Farmers’ agroecological practices and knowledge contributed to
functional agrobiodiversity and ecosystem services.

e Farmers using agroecological practices valued ecosystem
services in forest landscapes and agrobiodiversity more than
those farmers who did not use agroecological practices.

e Farmers who practiced agroecology were more likely to fallow
cropland for forest regeneration;

e Communities have a strong interest in seeing a future where there
is increased tree plantings and forest regeneration alongside an
agroecology market for farmers with surplus produce.

Kpienbaareh, D. et al. 2022. Assessing Local Perceptions of Deforestation, Forest Restoration, and the Role of Agroecology for
Agroecosystem Restoration in northern Malawi. Land Degradation and Development 33(7): 1088-1100; Kpienbaareh, D. et al.
2020. Spatial and Ecological Farmer Knowledge and Decision-Making about Ecosystem Services and Biodiversity. Land 9 (10)

@ b'Od lve faSeg www.biodiversa.org
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Policy and societal impacts / results

Key findings 3 and 4:

e Communities have a strong interest in seeing a future
where there is increased tree plantings and forest
regeneration alongside an agroecology market for
farmers with surplus produce.

« Several policy initiatives and instruments are already in
place that could support agroecological practices and
biodiversity. For example, the National Biodiversity
Strategy of Malawi calls for reduced usage of pesticides
to prevent damage on terrestrial and aquatic biodiversity.

Impacts:

» Developed 5 farmer pamphlets to support agroecological practices;

» Held community feedback workshop to share results with 100 people including farmers, village leaders,
extension workers.

« Held policy workshop in Lilongwe, established linkage with researchers and policy-makers.

» Initiated a 2-year project with 10 communities, to assess forest quality and carry out natural forest
regeneration and reforestation.

@ blodlve rsQ+ www.biodiversa.org
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FATE — Future ArcTic Ecosystems
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The Arctic

Changing ecosystem services in the future — What can we expect and how can people adapt?

Herbivory

Climate

We wanted: - Large scale, long-term data on vegetation, climate and herbivory
- Understanding of drivers and processes
- Indigenous and local knowledge of changes and how people cope

biodiversa+

rodivers ; www.biodiversa.org
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WP1: Biodiversity change through time

oS!

> Ancient environmental DNA from , o
sediment cores Loncs -

s 755 Ang
U Konstanz, AWI Potsdam, U Tromsg, [ e
U Santa Cruz, Mc Master U, Brock U

S11
[ )

WP4: Scenario building ) S
e 0%
» Dialogue between ILK holders o752
and scientists — "ot S
(how) can this be accomplished? i

U Paris-Saclay, U Tromsg, UNESCO

WP2: Drivers of vegetation change

» Vegetation recordings from
exclosures throughout Arctic

U Umea, U Aarhus, U Tromsg

WP3: Indigenous and local
knowledge (ILK)

> Field studies in 4 communities

U Lapland, U Paris-Saclay

Initial design as iterative process of dialogue and investigations.
However — this was made largely impossible due to the Covid19 pandemic.

L 9 biodiversa+
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Sediment cores from 12 circumarctic lakes
Ancient DNA -

Methodological developments in the

i\(Omoloy (02/12/28
project

* New assay for fungi sedaDNA
(Seeber et al. 2022, von Hippel et al.
2022)

« DNA proxies (fungi, insects) not

no plant

efficient to track mammals

» Hybridisation capture for mammals

3%

Gauptjern

200

Torfdalsvatn

1500

@ biodiversa+
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Sediment cores from 12 circumarctic lakes

S’ Omoloy (02/12/28 Large Ancient DNA experiment:

Mitogenomes of 17 herbivores

Bison bison
Bos primigenius

cMaster

2900 Rangifer tarandus
Cervus elaphus
no plant Alces alces

m r n I i
T e ~—_ 300 Ovia canadensis

Ovibos moschatus

Equus przewalskii

Coelodonta antiquitatis

Camelus ferus

Lepus arcticus

200 ' Ochotona collaris
Mammuthus primigenius
Sorex tundrensis
Castor canadensis
Dicrostonyx torquatus

*i&lmandra

Gauptjern

Torfdalsvatn

1500°

Seeber et al. in prep
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WP1 — Millennia and centuries of change in vegetation and herbivory

& &
e.g. Lake Tendammen, Svalbard & gk .
N ] Functional groups, %
) o & FF sedaDNA
A T am RN e o ARG ¢ §
rezswl 07 o *i‘*‘;y_ . 2 . 20194
] ,,.}"{:" \ 4 1980 1
nz'wl - -'{?-:5';? :'l%;mm 1950 1
frr XU 7 {
. 1930
| 10° 15° 20 25
| - 1890 1
7EISNE -
= 1850 ]
" 1810 4
: _ 1760 4
S} 1720 3
L AL R furc 1680 -
M2'E  144°E 146°E T148E 1SE  152°E  154°F MAE  TEE MSE ISOE 152°E 154°F 1630 ]
+* Position of the sludied core e Calchments of the Dkes s Srnalier catchmenl of Tenndammen afler dam conglruction
1590 4
Tendammen NO17 NO18 NO19 N020 N021 N022 N023 N024 1510 7
age 30 72 132 212 302 392 512 652 1430 4
Bacteria 0 0 0 137 9 129 0 &0 1370
Callanthias japonicus 0 0 0 1 0 0 0 0
Mammuthus o 0 0O 2 0 0 0 O 13204
Dicrostonyx torquatus 0 0 0 0 1 0 1 0 12601
Rattus 0 0 0 0 0 &0 0 0 1200
Homo sapiens 2 0 0 0 0 0 0 0 20 40 60 80 100
Rangifer tarandus 117 141 17 205 51 163 44 712
Sus scrofa 0 0 0 60 21 37 0 0 B Owarfsrubs I Forbs
Canis lupus familiaris 0 0 15 0 0 0 0 0 ; .
Anser 0 0 0 0 0 0 0 17 I Gnophytes B VVarnstorfia (aquatic and wetland moss)
Seeber et al. in prep Graminoids [ High spore plants

European Biodiversity Partnership

ﬁ P " I Algae B Long distance pollen component (LDC)
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Integrated results

« [Each region displayed unique historical
trajectory of vegetation change

* No clear overall correlation with changes

Ay Ili 1500
itflr(gfnoloy (02/12/20)

in reindeer DNA ens /5000
» Contrast of sites with quite a lot of P 2900
reindeer and sites with few / no reindeer
« Seems stable across past centuries — _ 300

indication of long-term pastoral site fidelity
and traditions?

Torfdalsvatn,, .
N
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WP2 — Drivers of vegetation change

Investigations of exclosures to investigate the effect of grazing vs. non-grazing

o
]
o
‘ e ® ©
Hia?
‘-:J ' .
o 6s°
e
75° |5 -
| L 3
| |
. aso 604 ;i e
41'/"
270° -
0 20 30
LT long

)

Study locations across the Arctic tundra biome, a total of 28 locations and 95 long-term
herbivore exclosures. Symbol shapes represent the type of large herbivores present at
each location (circle = domesticated reindeer; square = wild caribou, down-facing
triangle = muskoxen, up-facing triangle = wild caribou + muskoxen).

. Grazed
. control

' Ungulate 1
I exclosure |

The effect of large
herbivores

The effect of small
herbivores
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Response to
herbivory

4 ok

NDVI

/ >

»  Productivity

Ty e Vegetation
density

Productivity of the plots determines

how they react to grazing:

» Strongest apparent reduction of NDVI
(greenness) in low-productivity plots

« Strongest reduction of vegetation density in
high productivity

« Reduction of leaf area index (LAIl) independent
of productivity
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Linden et al. 2022
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Different functional groups
react differently, leading to
vegetation change.
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Field work in Siberia (2019 — 2022) and Fennoscandia (2021 — 2022)

© Laurence Edwards
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Key results:

» the impact of a changing climate on Social-Ecological-Systems can only be understood in conjunction of cultural,
socio-economic and environmental variables.

» Indigenous Arctic residents’ ways of knowing the land are crucial to consider in the study of these combined effects.
Belief-systems, worldviews and culturally embedded land management practices determine the effect that the
changes in the SES have for the livelihood of people.

© Laurence Edwards

P e - - - —

e e ——
—r— —

—_— ~ e

B shlhs oA i
'-." ‘.’.;?* ( & 'l,’ N


https://doi.org/10.1111/1467-8322.12589

The integration of Indigenous people and local communities (IPLC) and their knowledge can improve
the quality of future scenarios, and empower IPLCs by maximizing the visibility.

But various limitations have been identified since the 1990s, e.g. in the field of nature conservation
(institutionalization, compartmentalization of knowledge systems and unbalanced power relationships).

Our overall objective was to understand how ILK integration occurs in the manufacture of the futures
and what was IPLCs’ agency in this process.

We investigated the manufacture of futures (Lumbroso 2019) in three different arenas:

- the global reviewing foresight arena (European Commission, IPBES, IPCC, Arctic Council)
- the foresight forums (11 international conferences)

- the local participatory arena (4 case studies — analysis of published material)

Maraud S. & Roturier S. Producing futures for the Arctic. What agency for Indigenous
communities in foresight arenas. Futures (in review)

>
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& bIOd lve rSO * www.biodiversa.org
European Biodiversity Partnership




Global Local

(72] q

P reviewing el participatory

o - forums .

- foresight foresight

c

0

2

5 Governance & Communication & Network &

global future making futures confrontation local future making

5§
s '§ Advocates integration Integrates IPLCs into Promotes the emergence
E= = of IPLCs in foresight specific foresight files of new foresight files
o 9 .
S € with IPLCs

IPLC are integrated as legitimate stakeholders in all arenas,
but under specific pre-defined priorities: economical
development, international collaborations, climate change

—_—
&,’ biodiversa+
European Biodiversity Partnership

We identify two strategies for IPLC to take part
in the manufacture of the futures:

the battle of the futures: the competition
between different visions and values

the decolonization of futures: the future has
become a new space to colonize, politicizing
the functioning and ontologies/worldviews
mobilized in the arenas is critical to ensure a
real diversity of visions and potential futures

Maraud S. & Roturier S. (in review)

www.biodiversa.org



Within the course of the project, we

Designed, evaluated & optimised tools and approaches (ancient eDNA, remote sensing)

Generated and analysed circumarctic datasets to understand contemporary and past vegetation,
herbivores and herding

Developed hypotheses on drivers of circumarctic vegetation change and local specificies possibly linked to
historical continuities in human herding practices

Chronicled ILK and understood the importance of belief-systems, worldviews and culturally embedded
land management practices for changes in Socio-Economical Systems

Investigated how indigenous people and local communities (IPLC) are integrated into the manufacture of
the futures and identified potential strategies for participation.

Policy impacts are not immediate, but can be carved out from here.

[
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This research was funded through the 2017-2018 Belmont Forum and BiodivERSA joint call for research proposals, under
the BiodivScen ERA-Net COFUND programme, and with the funding organisations DFG, NFR, ANR, Formas, NSERC/CRSNG,
NSF and the Academy of Finland.

@ biodivers FBEOLI\!V%NI
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Session 2

Harnessing the full potential of early-warning
systems and predictive scenarios builds on
innovative approaches to biodiversity monitoring

16:40 — 18:00 — Sheila JJ Heymans, Executive Director, European Marine Board, Belgium
and Professor in Ecosystem modelling, University of the Highlands and Islands, Scotland

www.biodiversa.org



Presentation of the projects’ results

* GLOBAM - Silke Bauer

Identifying the response of migrants to climatic and land-use changes is fundamental for efficient conservation
and mitigation of human-wildlife conflicts.

 BONDS - Marie-Paule Bonnet

Earth observation for the identification and monitoring of habitats in need of special protection in the lowland
Amazonian floodplains

 REEF-FUTURES - David Mouillot

Network of early detection systems for deep ocean to monitor changes in environmental stressors that are
relevant for biodiversity

* ACCESS - Janne E. Sgreide

Mapping the coastline and initiate a monitoring and protection plan for coastal environments under warming
that is creating a huge potential for increased colonization by boreal species, with potential negative impacts on
“native” species assemblages and food webs

* ARCTIC BIODIVER - Willem Goedkoop

Focus on intensified, coordinated monitoring of Arctic rivers and lakes

European Biodiversity Partnership F (o] R U M
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GloBAM
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Towards monitoring, understanding and
forecasting global biomass flows of aerial
migrants

Silke Bauer — coordinator & partner 1
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Scientific aims

« Magnitude, spatial extent and timing of aerial migrations in
Europe and North America from weather radar networks

* Link to environmental and socio-economic variables

w1
o

N
o

0 > \ g
Y Sep27 Sep28

Artificial light Wind energy installations

@ biodiversa+
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Exemplary scientific results

 Nr birds in the air throughout year - quantification of take-off, flight and
landing, migration waves
« Seasonal inflow and outflow

Bird numbers & migrations Insect numbers & migrations
m = B Finland GermanyBernburg SwitzerlandSempach [l NetherlandsAmsterdam
location [l Latvia GermanySchwabischeAlb SwitzerlandGrenchen [l FranceNormandy_BS264
[ Sweden FranceLorraine_BS260 | UKExeter B FranceOccitanie_BS265

>

4°)

©

£

X

S~

wn

4

o

<)}

wn

(@

— R

o 1
Z

I-lIl
20€-2¥%
* ~ ) » & P 0 B
ZLZ 60 ‘@« y ?Qx ?9« @,5\ @’5\ 30«\ 3° 50




718 Peta.Joule 208 Million birds at

energy production & | risk
ﬁ e i P e AT AN N
‘_; ! 5 ( ‘.‘ ".‘ : : » ‘;.-‘ g~

* Number of birds at risk of colliding with wind
energy installations

* (Costs and benefits of curtailment

500 1000 1500 2000 2500 3000 3500 4000 4500 1 2 3 4 5 6 7 8
Total number of birds at risk (x 10°)

Total Energy potential during ayear[TJ]
0.9 — '

.
¥,

.. Wind enefg‘?’acrws Europe

0.8

0.7

0.6 — Energy produced without any bird at risk

50% of birds at risk reduce

0.5

Curtailment options

Cumulative Sum

Energy produced during the day

0.4

90% birds ‘saved’ by sacrificing
<10% of energy production

90% of birds at risk reduced

Number of bird at risk

l 99% of birds at risk reduced

1 2 3 4 5 6 7 8 9 10

Datapoints (grid cells x time, x10°) sorted by increasing impact
(birds@risk / energy produced)
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CAOW A new tool ¥

watch bird migration in

» Open source analysis tools for weather radar data real time
A GloBAM partner launched an interactive visualization to follow

® |nteraCtIVG (I|Ve) V|Sua|lzat|ons bird migration detected by weather radars across the Benelux.
» ,Lights out® — campaigns & migration alerts
* Wind energy curtailment

OPINION Lights Out Alerts aLeHa

Laura Bush: Texans, turn out the lights at
night to help migratory birds

It's easy for every Texan to help ensure birds migrate safely. Tonight's migration forecast
Night of Friday, April 24

Houston, TX

High >21,000 birds/km/night
28 September 2020 23:10 ET

Lights Out Alert Live bird migration maps  Dokter 2020

Turn off your lights tonight to save
migrating birds.

A Lights Out Alert has been issued for this region. Large
numbers of birds are forecast to migrate over this area
overnight. Bright lights attract and disorient nocturnally
migrating birds, potentially causing fatal building collisions
or exhaustion that leaves birds vulnerable to threats on the
ground. Help protect birds as they pass through your
region by turning off all non-essential lighting from
7:00PM - 7:00AM tonight.

Learn more about Lights Out Alerts

3-night migration forecast (i )
Fri, Apr 24 Sat, Apr 25 Sun, Apr 26 ) )
High Vo Moditan www.biodiversa.org

>21,000 0-13,000 13,000-21,000
birds/km/night birds/km/night birds/km/night



» QOpen source analysis tools for weather radar data
 Interactive (live) visualizations
« ,Lights out” — campaigns & migration alerts
« Wind energy curtailment

« Meteorological data policies

Radar site

- generate base radar
quantities

- filter clutter

- reduce data volume

Signal processor

National meteorological OPERA
service
cleaned products
e >

sweeps
F-=->

- produce polar volumes
- clean data

- generate 2D precipitation

products

- archive national polar

volume data open ac

Product processor

cleaned polar
volumes

- redistribute data
- quality control (QC)
- generate EU composites

- monitor radar health

Data centers

cleaned polar
volumes with
QC

EU products

—

Data products

- weather forecasting
- storm warnings

- hydrology

- climatology

- atmospheric research

vy

policy

g o

End users

CI!IOW: A new tool &o
' watch bird migration in
real time

A GloBAM partner launched an interactive visualization to follow
bird migration detected by weather radars across the Benelux.

® Active radar
Inactive radar

28 September 2020 23:10 ET

Live bird migration maps  Dokter 2020

Weather radars as standardized
long-term, large-scale
biodiversity monitoring system

www.biodiversa.org



Acknowledgements

This research was funded through the 2017-2018 Belmont Forum and BiodivERSsA joint call for research
proposals, under the BiodivScen ERA-Net COFUND programme, and with the funding organisations Swiss
National Science Foundation (SNF 31BD30 _184120), Belgian Federal Science Policy Office (belspo
BR/185/A1/globam-be), Netherlands Organisation for Scientific Research (NWO E10008), Academy of
Finland (aka 326315) and National Science Foundation (NSF 1927743).

Thank you!
ENS NF
BELM#=NT y X

FONDO NAZIONALE SVIZZERO

Swiss NATIONAL SCIENCE FOUNDATION ACADEMY OF FINLAND

www.biodiversa.org
European Biodiversity Partnership

@ biodiversa+



@ biodiversa+ BELMi#NT

European Biodiversity Partnership F‘ (@) R

Balancing biOdiversity conservatioN with Development in Amazon
wetlandS (BONDS)
Focus on Earth observation in BONDS

Marie-Paule Bonnet (IRD)
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Forest structure from Airborne Lidar analysis

12 airborne LiDAR (ALS) tracks acquired by INPE Height, Jurua Floodplain
over the mid-Jurud region have been classified b L o Q - o
. g . y """" FIOOdp'ain, HS07 to HS08 ¥ Track T-521 Track T-575
terrain type to assess effect of geomorphologic ---=- Floodplain, Jurua A [ © oo
SNITT . ©w | ——— Fluvial terrace e
variability on tree canopy height S Jurua megaterrace o ... °. o E ......................................
——— Interfluvial flat ® , 0 T : -
—— Hillslope T - 8
High-order floodplain (HS 7_9) ? _t: ..... Joo igglE ........
0 g 3 ‘C—> e ! ( 2 ' ]
Mid-order floodplain (HS 5-6) ERS o . ...: ..................... T BN
Low-order floodplain (HS 1-4) 2 G : E - 1 : .
[©]
Fluvial Terrace T ll ..... e EE: ................
E Jurud "Megaterrace" 0 o L '
~ 7 . . Lo -
‘ .1—' InterﬂUV|a| Flat P 9 _.:.4. ........................ .: ......................
e * Hillslope « ° E e
, Deforested | PO\ | e e
Y INPE LiDAR track 8 B . . o - @ RTH<0 O RTH10- 15
© I I I I O RTHO-5 O RTH15-20
5 it - 55 @ RTH5-10

Woody canopy height (RH95), meters

Canopy height increases monotonically

The tallest forest is on hillslopes, and the i . ) ) .
with RTH (relative terrain height). LiDAR

The 12 LiDAR track point clouds were processed shortest is on the flood-plains of high-order

into 1m Canopy Height Models and Digital Terrain rivers. We believe this is the most spatially results extem.i sparse field observations
Models. They were classified into terrain units extensive data set available for comparing that flcfodplam forests on levees and
and land cover classes at 1 m resolution. Amazon wetland and upland forest heights. scroll ridges are taller than those on flats

and swales.
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—— Floodplain, HS01 to HS06
~~~~~~~~ Floodplain, HS07 to HS08
-=---Floodplain, Jurua

——— Fluvial terrace
—— Jurué megaterrace

v" Hydrogeomorphic diversity ( topography/geomorphology/ terrain ntrfuvialfat .

—— Hillslope

0.15
|

type/stream order) has an important influence on forest structure. 2o |
Differences in forest structure are linked to successional stage, water and -
soil chemistry, inundation period, and soil moisture regime, which have 8
been shown to impact biodiversity
v’ Previous traditional plot-based measurements of Amazon forest structure 5 o o | 20 | 0
and floristics have largely failed to capture the full range of terrain type Canopy height for 8 terrain types
diversity. Our studies have shown the utility of airborne and spaceborne
LiDARSs for forest structure mapping at landscape scale and should guide N " fffk?f?”m ............. e 1578
sampling strategies for future measurements of Amazon forest biodiversity. g L ,T ....................................
#TH;EEE é—
The airborne LiDAR results were presented at SBSR 2023, a manuscript is in El """""""" iE* """""
progress for submission to Forest Ecology and Management _ﬁjfiﬁf?fffﬁﬁﬁfﬁﬁﬁfﬁ”‘?%ﬁﬁfﬁfﬁﬁfﬁ
VARIABILITY OF FOREST STRUCTURE AS A FUNCTION OF TERRAIN TYPE FOR J-a """""""""""""" -(;;--;o """"""""
UPLAND AND FLOODPLAIN FORE;';;%&EEIE?};T&JURUA REGION: RESULTS FROM o E g: 3_05 g Emlg:;(?
B st 1 510" Terrain Height Juru Floodpiain
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Specific absorption (m? mg™)

By relating the light absorption data in
different spectra with the phytoplankton
community composition would it be
possible to create a remotely sensed
biodiversity indicator ?

e ————
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absorption spectra
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v" Phytoplankton genera are linked to the vertical light adsorbtion deduced from in
situ radiometric data (Maciel et al., IPRS, 2020) and computed for Sentinel 3/
OCLI bands (Kraus et al., RS, 2021)

v' Cyanobacteria are more related to higher Kd values. They use pigments,
which maximize light absorption in the 550 to 600 nm wavelengths.
Diatoms are related to lower Kd values in the blue-green bands. They have
c-chlorophylls and carotenoids that maximize light absorption at 410-550
nm

www.biodiversa.org
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v Phytoplankton genera are linked to the vertical light adsorbtion coefficient (Kd)
deduced from in situ radiometric data (Maciel et al., IPRS, 2020) and computed
for Sentinel 3/ OCLI bands (Kraus et al., RS, 2021)
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Cyanobacteria are more related to higher Kd values. They use pigments,
which maximize light absorption in the 550 to 600 nm wavelengths.
Diatoms are related to lower Kd values in the blue-green bands. They have
c-chlorophylls and carotenoids that maximize light absorption at 410-550
nm

v" Phytoplankton genera can be grouped according to Kd and water optical types
(OWT) (Silva et al, 2021) for Amazonian water

A multiple regression tree evidenced 5 groups based on phytoplankton
genera mean abundance (“specificity”) and frequency of occurrence
(“fidelity”); Phytoplankton genera that are both abundant and occur in
most of the same OWT, belong to the same MRT group (Kraus et al,
SBSR,2023)



Surface hydrological connectivity and fisheries

Does water color permits to estimate the surface
connectivity between water bodies ?
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Spectral characteristics extracted from 3-m PlanetScope
SuperDove imagery indicated when lakes were 'connected'
or 'disconnected' from other water bodies as river water
levels rose and lowered seasonally. The ML algorithm was
assessed using field data (Paulino et al., JOH, in revision)

2020 Jurua River and
floodplain lakes
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v’ Effectiveness of "lake management", whereby fishers
identify lakes for different types of use (three categories:
protected lakes, subsistence lakes and open access
lakes):

* protected lakes provide greater catch and revenue
for fishers, and these rules increase fish catch more
than protected areas (Silva et al, Nat&Soc in
submission)

Brazilian <4
Amazon Biome
b
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Jurua ey

Basin

Legend
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> o
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How surface hydrological connectivity affects fish catch ?

v Connectivity is positively related to fish catch in open-access
and subsistence lakes
* larger, more hydrologically connected lakes lead to
greater fish catches in lakes open to outsides and where
fishing is allowed only for direct consumption purposes.

v Connectivity had a negative effect on fish catch in protected

lakes,
v" larger and more connected lakes that are protected have
smaller fish catches, probably because they are more

exposed to illegal poaching.
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v" We are building a modular systematic monitoring system (MAPQUALI).
v" Regularly searching and preprocessing imagens from Brasil Data Cube, searching preprocessed images and deriving
water quality indicators maps, creates time-series maps, a web module for users' search

v" We demonstrate the social benefits of living inside or outside sustainable use protected areas in the Brazilian Amazon.
We show a clear benefit in the social well-being of communities inside protected areas (better access to health care,
education, electricity, basic sanitation and communication infrastructure, household wealth) with impact on rural-
urban migration (Campos-Silva et al., PNAS, 2021)

e Large-scale “win—win” conservation solutions are possible in tropical countries with limited financial and human
resources and reinforce the need to genuinely empower local people in integrated conservation-development
programs

v" We implemented with communities a comprehensive spatial zoning of fisheries that will ensure the local protection
of 60 new oxbow lakes across the Jurua River.
* Protected lakes, beyond the conservation aspects, provide greater catch and revenue for fishers

v" We engage fishermen and their representatives and environmental secretaries into the revision of fishing
agreements in the low Amazon through participatory modelling.
* The approach was useful to restore the dialog between natural resource users and policy-makers that
initially had difficulty communicating, and helped the revision of the fishing agreements in the region (Da
Hora et al., ISAGA 2023; Da Hora et al, Ec&Soc, in prep)
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The futures of reef services in the Anthropocene

Pr. David Mouillot

University of Montpellier, France
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1st Ambition

Beyond fish biomass and biodiversity: the need to estimate and predict
Ecosystem Services or Nature’s Contribution to People provided by reef fishes

>Biomass Production (g/m?%year), a flow-based rate measure
> Nutrient cycling that affects marine productivity (N, P)

> Regulation of the carbon cycle that affects CO, concentration
>Aesthetic value that sustains well-being and tourism

>Nutritiona| value insuring food security (zinc, iron, omega-3)

www.biodiversa.org
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nature sustainability ﬁ

Article https://doi.org/10.1038/s41893-022-00981-x

Towards process-oriented management of
tropicalreefsinthe anthropocene

REEF FUTURES
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The Reef Futures team have estimated biomass
production and turnover on more than 1,900 coral
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Functional Ecology

RESEARCH ARTICLE (3 Free Access

Nutrient limitation, bioenergetics and stoichiometry: A new
model to predict elemental fluxes mediated by fishes

Nina M. D. Schiettekatte B4 Diego R. Barneche, Sébastien Villéger, Jacob E. Allgeier, Deron E. Burkepile,

Simon J. Brandl, Jordan M. Casey, Alexandre Merciére, Katrina S. Munsterman ... See all authors v

First published: 23 June 2020 | https://doi.org/10.1111/1365-2435.13618 | Citations: 15

nature

: ARTICLES
ecology & evolution R S —

M) Check for updates

Biological trade-offs underpin coral reef
ecosystem functioning

Nina M. D. Schiettekatte ©'23%, Simon J. Brand| ©4, Jordan M. Casey @4, Nicholas A. J. Graham©5,
Diego R. Barneche ©%7, Deron E. Burkepile®?, Jacob E. Allgeier ©'°, Jests E. Arias-Gonzaléz®",
Graham J. Edgar ©%, Carlos E. L. Ferreira©%, Sergio R. Floeter ©', Alan M. Friedlander®,

Alison L. Green'¢, Michel Kulbicki?", Yves Letourneur ©2', Osmar J. Luiz’®, Alexandre Merciére'?,
Fabien Morat'?, Katrina S. Munsterman'®, Enrico L. Rezende ©2°, Fabian A. Rodriguez-Zaragoza ©?,
Rick D. Stuart-Smith'?, Laurent Vigliola?”, Sébastien Villéger ©2>2* and Valeriano Parravicini ©"%2

REEF FUTURES ¢
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NUTRIENT CYCLING

Fishes contribute to nutrient recycling through the

excretion of metabolic waste and faeces, while also
storing nutrients in their body tissues through
continuous growth

Nutrient cycling is at least five times higher than nutrient storage on most reefs,
emphasizing the role of fish as a source, rather than a sink, of nutrients
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nature communications 8

Article https://doi.org/10.1038/s41467-023-36617-7

Temperature, species identity and morpho-
logical traits predict carbonate excretion and
mineralogy in tropical reef fishes
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PLOS BIOLOGY

RESEARCH ARTICLE

The aesthetic value of reef fishes is globally
mismatched to their conservation priorities

Juliette Langlois'®, Frangois Guilhaumon'?, Florian Baletaud’, Nicolas Casajus®,

A

Cédric De Almeida Braga®, Valentine Fleuré', Michel Kulbicki®, Nicolas Loiseau’, ;
David Mouillot'®, Julien P. Renoult’, Aliénor Stahl®, Rick D. Stuart Smith®, Anne- d R E E F F UTU R ES
Sophie Tribot'®'", Nicolas Mouquet 3%+ &
X .’
a) b) s §

____________________

o CULTURAL VALUE

The reef fishes that people find most beautiful tend
to be the lowest priority for conservation support

ONLINE SURVEY
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4,400 images with predicted aesthetic values

“Ugly” reef fish are most in need of conservation support
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2nd Ambition

Beyond climate scenarios: the need and the challenge to build socioeconomic
and institutional scenarios on shallow reefs

> Population density he Woild Populaiion
Piospecis
> Human gravity (density/access) W w &3
¥ "Y 4,, v 'f -
> Human Development Index (HDI) P Dol ke DI

03 04 0.5 06 0.7 08 09 1

>I\/Ianagement, so protection measures

30x30: protect 30 per cent of the world’s oceans by 2030
Several levels of restrictions: No-Take vs. Partial MPA
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NUTRITIONAL VALUE

The database provides nutrient composition
information for more than 5,000 fish species and is

freely available

Current Biology

Micronutrient supply from global marine fisheries
under climate change and overfishing

Highlights Authors
e Micronutrient-dense catches are more vulnerable to climate  Eva Maire, Nicholas A.J. Graham,
change than fishing M. Aaron MacNeil, Vicky W.Y. Lam,
James P.W. Robinson,
e Climate change threatens micronutrient fisheries yields in William W.L. Cheung,
40% of countries Christina C. Hicks

e Catches are nutrient dense but vulnerable where dietary

intakes are most inadequate Correspondence

e.maire@lancaster.ac.uk
e Fisheries management can be optimized toward resilient and
nutrient-dense species In brief

REEF FUTURES

NUTRITIONAL VALUE

Climate change threatens the supply of vital
micronutrients from fisheries in 40% of coastal
countries

—

nature | PERSPECTIVE
CCOlogy & CVOIUt 10N https://doi.org/10.1038/541559-022-01878-w

M) Check for updates

Safeguarding nutrients from coral reefs under
climate change

Camille Mellin ©'%%, Christina C. Hicks ©2, Damien A. Fordham ©', Christopher D. Golden ®3,

Marian Kjellevold ©4, M. Aaron MacNeil ©5, Eva Maire®?, Sangeeta Mangubhai ©¢, David Mouillot ®7,
Kirsty L. Nash©22, Johnstone O. Omukoto ®2'°, James P. W. Robinson ©2, Rick D. Stuart-Smith ©8,
Jessica Zamborain-Mason ©3"2, Graham J. Edgar ©® and Nicholas A. J. Graham ©?
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Policy and societal impacts / results

» We developed new modelling techniques to improve our ability to make future
projections of scenarios mixing both environmental and socioeconomic factor

» We can estimate potential “realized gains” as the difference between a
conservation options (protection) and the original status (fished) for each site. We
thus examine counterfactual scenarios for individual sites, while explicitly
accounting for their specific socio-economic and environmental contexts.

» A key finding is that conservation gains tend to change non-linearly with human
pressure, which means that relatively small changes in the context in which
management is implemented (restricted marine protected areas or OECM) could
have big impacts on ecosystem services

@ biodiversa+
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De-icing of Arctic Coasts: Critical or new
opportunities for marine biodiversity and Ecosystem

Services? ACCES
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Scientific results

Climate change and habitat loss are two of the main threats to global biodiversity and ecosystem functions.

Arctic coastal ecosystems are particularly vulnerable since climate change is 2 to 6 times more rapid here
than elsewhere on the globe.

« De-icing of the Arctic coastline is extensive. In Svalbard, extent of landfast sea ice is reduced by 50% in
years 2005-2019 compared to 1973-2003 average. A further +2°C in winter air temperature will result in a
90% decline in sea ice compared to 1973-2003 average (Urbanski & Litwicka, 2022)
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Figure 6 The mean distribution of the fast ice duration in Svalbard (a) during the ice seasons of 1973—2000, (b) during the ice
seasons of 2005—-2019, and (c) in the near future, assuming a 2°C increase in winter air temperature.
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Scientific results

» Less sea ice and sea ice scouring result in more macroalgae in the intertidal zone that again facilitate a richer and more
diverse intertidal community (Weslawski et al. 2020, 2021, Wiktor et al. 2022)

 There is a positive relationship between open water days (days without sea ice) and kelp biomass and seaweed
diversity (Filbee-Dexter et al. 2022) and kelp growth depth (Castro de la Guardia et al. 2022).

Present/future: Seaweedpresent!

©JM Wiktor
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» Achange from a cold Arctic to a warmer sub-Arctic climate leads to higher intertidal biodiversity with boreal and Arctic

species co-existing due to their wide range of environmental tolerance and the heterogeneity of Arctic coastal habitats
(Weslawski et al. 2020, 2021, Kotwicki et al. 2021).

« A 20-year long evolution of coastal bays from iced to ice free basins (Yoldiabukta, Svalbard) show an increase in benthic
abundance, biomass and biodiversity following the deglaciation (Legezynska et al. subm.). .

10°0'0"E 15°0'0"E 20°0'0"E 25°00°E IO‘OI'O'E 15”(:'0"E 20=(i'0'E
1 1 1 1

Gammarus oceanicus 1980-1994 Gammarus oceanicus 2000-2016

» Besides shipping, a new transport
vector - large plastic debris — may
play a significant role in re-
introducing boreal species such as
blue mussels in Svalbard (Kotwicki et
al. 2021).
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Scientific results

Coastal sea ice is an important nursery ground for benthic larvae — up to 25.000 ind. m-2. Here the larvae find plenty of
nutritious ice algae and shelter for predators (Pitusi et al. 2021; Pitusi et al. subm.).

Loss of coastal sea ice and ice algae food will likely have a negative impact on Arctic benthic species.

Cirripede nauplii i

o,

Arctic marine mammals have a high dependence on ice
algae-derived carbon (53.3 £ 22.2 %) through their
consumption of benthic invertebrate prey which confirms
that a decline in ice algae could lead to cascading
effects on Arctic ecosystems (Amiraux et al. 2023).

Nemertean

Sympagohydra tuuli

1
i

. Extensive sea ice biology
work has been conducted
during the ACCES project

Trochophore larvae
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Scientific results

Extensive work on calibration and validation of satellite data — to improve algorithms for cost efficient

monitoring of Arctic coastal waters.

Sentinel-2 images time-series analysis
C?l/Val dataset (2019 & 2020)
(project “FreshFate”) —1

: Environmental
regongl statistics incl.
calibration hydrological and

of Gpm
weather data

algorithm — V]
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Evaludtion of
environmental drivers

=

variability estimatior:
of river plume exten

Spatio-Temporal Variability of Suspended Particulate Matter in a High-
Arctic Estuary (Adventfjorden, Svalbard) Using Sentinel-2 Time-Series

by ) Daniela M. R. Walch 1.2.3" 8O @ Rakesh K. Singh 3 20 ) Janne E. Sereide 1 &,
) Hugues Lantuit 24 &8 and (Z) Amanda Poste 56 &
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% remote sensing
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Article

Satellite-Derived Photosynthetically Available Radiation at the
Coastal Arctic Seafloor

Rakesh Kumar Singh *©, Anna Vader 2, Christopher J. Mundy *®, Janne E. Soreide >, Katrin Iken 40,

Kenneth H. Dunton 3, Laura Castro de la Guardia ", Mikael K. Sejr®

and Simon Bélanger !

« 23% increase in underwater light (PAR) in the coastal Arctic in the period 2003-2020. BUT increased melting
and river run-off, combined with more coastal erosion, result in higher turbidity (increased light attenuation)
and thus only a net increase of 1% more light available on annual basis for primary production compared to
years before 2003 (Singh et al. 2022).
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Policy and societal impacts / results

Arctic coastline: l'-'?é;g'l ORI SVALBAR.D
« ~34% of the global coastline "% Sustainable Svalbard Coasts (SvalCoast) <ccc:

UNIS FORUM

* most productive regions in the Arctic
« >095% of the Arctic human settlements

* Less seaice — increased human activity!

18-20 February 2020, Longyearbyen
s

ACCES has reached out to S
stakeholders and policy makers by . Tt -
arranging a workshop in Svalbard, B ! '
February 2020.

The interaction with policy makers and
stakeholders were, however,
restricted due to the pandemic.......
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35 scientists, managers, stakeholders and locals
joined the 2.5 days workshop
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Policy and societal impacts / results

SESS REPORT 2020

SUMMARY FOR STAKEHOLDERS

€ vbodiverss BELMENT
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in Svalb.
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Environmental status of Svalbard coastscapes
nd focal ecosystem components

SESS REPORT 2020

anne E. Sgreide?, Vanessa Pitusi?, Anna Vader?, Barge Damsgard?®, Frank Nilsen!, Ragnheid Skogseth?,
Amanda Poste?, Allison Bailey?, Kit M. Kovacs'~, Christian Lydersen®, Sebastian Gerland®, Sébastien
Descamps?, Hallvard Strem?, Paul E. Renaud®#, Guttorm Christensen?, Maria P. Arvnes® Piotr Graczyké, Denis
Moiseev’, Rakesh Kumar Singh®, Simon Bélanger®, Josef Elster?, Jacek Urbanski'®, Mateusz Moskalik**, Jozef
Wiktor'4, and Jan Marcin Westawski':

Longer
scientific report

Corresponding author: Janne E. Sgreide, Janne.Soreide@unis.no
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Policy and societal impacts / results Arctic Coastal

Biodiversity
Monitoring Plan

- Qvitaya
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ACCES co-chaired the science session: Arctic Coasts in Transition

Both natural and social scientists took part
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Arctic Frontiers Conference in
Troms@, Norway one of few arenas

where scientists, industry, and
policy makers meet and interact!

Arctic Frontiers 2022 - Arctic Frontiers

© JE Sgreide
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https://www.arcticfrontiers.com/arctic-frontiers-2022/

This research was funded through the 2017-2018 Belmont Forum and BiodivERSA joint call for research proposals, under
the BiodivScen ERA-Net COFUND programme, and with the funding organizations Norwegian Research Council, Norway
(296836/E40), National Science Centre, Poland (2018/28/Z/NZ8/00079), Fonds Québécois pour la Recherche sur la
Nature et les Technologies (FRQNT), Canada, Natural Sciences and Engineering Research Council of Canada (NSERC) and
National Science Foundation (NSF), US.

Further, the project partner institutions have allocated important in-kind contributions through internal funding and

other on-going projects. Denmark (Prof. Mikael Sejr, Aarhus University, Denmark) was funded through DANCEA.
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Arctic-BIODIVER: Scenarios of freshwater
biodiversity and ecosystem services in a
changing Arctic

Willem Goedkoop (S), Joseph Culp (CAN-W), Dag Hessen (N), Erin Larson (US),
Isabelle Lavoie (CAN-E), Kirsten Christoffersen (DK/Greenland)
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e Spatial analysis of taxonomic data indicated lower
(but unique) diversity at high latitudes and cold

140'?'O'VV 160'(])'0"W 180:0‘0' 160':)'0'5 140°00"E te m pe ratu reS
L e Biological trait diversity also declined with increasing
. Low dhersity | i latitude and decreasing temperature

1 No Data

e Trait patterns reflected the extreme environment of
the high Arctic
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Scientific results (2) — Genus richness changes under different
climate models and shared socioeconomic pathways (543 sites)

Top 7 Arctic BioClim Variables

ECEarth3Veg Model MPIESM12HR Model UKEMS10LLR Model
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Scientific results (3) — Biotic homogenization of invertebrate
communities under different shared socioeconomic pathways

ECEarth3Veg- ssp126 ECEarth3Veg- SSP585
o I meperiod [8] pest [ e o IR meperiod [8] e [ e
60 70 80 60 70 80

NMDS2
NMDS2

stress = 0.091
stress = 0.097

1 2
NMDS1 NMDS1
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LogitDiatom

e \Warming- and eutrophication-induced shifts from benthic diatom- to
cyanobacteria-predominated primary producers implies a shift towards L LI ™
lower-quality of basal resources in food webs. BIODIVER has identified e
nutrient levels where such shifts likely occur

© & A N O N &~ O
lllll'l

e The cold-adapted, unique species of Arctic inlands waters are at risk when
ecosystems heat up and when they experience increased competition from
northward migrating southern species (“conveyor belt to extinction”)

LogitCyano

l‘ I I T T T 1
-5 -1 05 O 0.5 1 1D 2 2.5

e Socio-economic modelling shows T-effects on net values for e
ubsistence and recreational fishers on only fish population (Single)
and also on fishers’ net value (Sim.)
50 ——Single, subsistence
o Sim. Subsistence —-Single, recreational
% = \\\\:.\ Sim. Recreational
@) b
% 30 B
é 10 . e s
\_‘ o . }_ \.\—\ T—t— —
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Scientific results (5) — Microbial diversity correlates positively with

permafrost thaw and bird impacts in the High Arctic.

This is not necessarily "good", as such impacts imply a genomic

succession which is not completely understood

br NON-BIRD
IMPACTED

Stress: 0.0735 (Bray distance)
Lake: p =0.001 ***

Birds
E No
Yes
® 0.90
e ]
£
o
o
©
£
S
@ Lake
)
$ 085 @ Brandallaguna
@ pm— @ LB3
Morevatn
@ Solvatnet
@ Storvatnet
@ Tvillingvatnet
L *kk ]
NMDS1
biodiversa+
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e Developed Joint Quality Handbook of Methods —
harmonized methods approach for monitoring biodiversity

of Arctic freshwaters that will be promoted at circumpolar Siudy Deslgn and Joint Quallty Handbook of
|eve| Methods
e Created databases of harmonized traits for diatoms and - for the EU-Biodiversa/Belmont Forum Project ARCTIC-

BIODIVER (2019-2021)

benthic invertebrates to facilitate mechanistic linkages

e QOutputs will feed into CAFF policy advice through a paper
on harmonization of methods and data across Arctic
countries

e Future scenarios of biodiversity change will be used to
identify key monitoring areas in the Arctic

e Economic modelling of fish valuation contributed to
increased understanding of socio-economic impacts of , =
climate change in the Arctic

e Project included stakeholder involvement from Indigenous r—
Peoples (see next slide) Version Juy 2020,

&) biodiversa+

www.biodiversa.org



e Arctic-BIODIVER has led to enhanced Indigenous community
biomonitoring capacity

® In the western Canadian Arctic, community-based monitoring
organizations have played a supporting role in contributing
sample collection, site selection, knowledge sharing about
the sample region, and joint presentations to regional

community stakeholder groups (i.e., Inuvialuit Game Council = & &= “Fa s
— Dec. 2022). e e

Indigenous participation and biomonitoring certification in the Western
Canadian Arctic, July 2022

e Indigenous monitoring collaborators are using methods from
Arctic-BIODIVER’s Joint Quality Handbook as part of their
enhanced biomonitoring techniques to address community
concerns in the Western Canadian Arctic.

® This has resulted in ongoing partnership development
conducive for long-term biodiversity monitoring.

Inuvialuit Joint Secretariat Imaryuk Monitors

@ biodiversa+
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Concluding words

Frédéric Lemaitre, Senior SSI/SPI officer, Biodiversa+
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End of the first day’s presentations

See you tomorrow!
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Session 3
Scenarios of fate of ecosystem services or
disservices

09:00 — 10:40— Theme leader : Sarah Clement, Associate Professor of Environmental Policy,
Fenner School of Environment & Society, The Australian National University, Canberra, Australia

www.biodiversa.org



Presentation of the projects’ results

* LimnoScenES

Integrated landscape management approach and plan in order to ameliorate the condition of the lake and its catchment
as well as ecosystem services for: agriculture, water course maintenance, nature protection, tourism and infrastructure.
* BioDiv-Support

Protect high-altitude ecosystems and their ecosystem services, under the pressure of future climate change and air
pollution loads

* AlienScenarios
The future of biological invasions under different scenarios

* InvasibES
Environmental impacts of biological invasions
 Land2Sea

integrated modelling of consequences of terrestrial activities and climate change for freshwater and coastal marine
biodiversity and ecosystem services

* SOMBEE
Scenarios of Marine Biodiversity and Evolution under Exploitation and climate change

@ biodiversa+ BELM#NT
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Scientific results

Unprecedented, very high
spatial and temporal
resolution including
convective permitting
treatment permits an
improved assessment of
the frequency and
intensity for extreme
precipitation events and a
wider range of climate
change indicators including
also in areas of complex
terrain.

Frequency (%)

100

10

Sweden JJA 2000-2014

Intensity (mm/h)

climate change

= HIPRAD

30

Extreme hourly precipitation | Jun-jul-Aug 2000-2014
OBSERVATIONS

as

W= = S SENCKENBERG

L. LUNDS UNIVERSITET

i i ]

L1 R
LeeEsseese

the north

Changed frequency of rain-on-
snow events and zero-crossings
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Scientific results — air pollution change

Policy has led to decreasing nitrogen deposition in Europe, but despite this the
pressure is still far above preindustrial levels in most parts of Europe, also at high
altitude areas such as the Scandinavian Mountains.

Critical loads of nitrogen will still be exceeded in mid-21st century in parts of Europe.

Additional policy action is necessary, especially for agriculture!

Risk Assessments for vegetation of the Central System

AOT40 -0, exposure- based indicators

FUTURE

T

"75 (@) unece
AIR CONVENTION

Critical level for

- DECIDUOUS FOREST

- PERENNIAL PASTURES
6-month AOT40

10 000 pg m= h (5000 ppb h)

v" Whole DECIDUOUS FOREST and PERENNIAL PASTURE lands

under ozone risk
v No improvement in the future

The Spanish Central
System is expected to
meet the target value
for impacts to
vegetation set out in the
current EU Air Quality
Directive, but not the
corresgonding long-
term objective.
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Scientific results — ecosystem change

Vegetation zones are

projected to shift to higher
elevations and towards the
north in high alpine areas

Tundra disappears almost

completely in 2100
(shrubification)

Increased vulnerability/
extinction of species

Forestry practices

Herding practices, e.g.
reindeer management

1500

1000

Altitude (m)

(4]
o
<]

Simulated vegetation class RCP8.5

Definition according to Land Cover of northern Eurasia (Bartalev et al., 2003)
2013-2022

10k 15°E wE BE
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5

10°e

2091-2100

we e BE

Simulated vegetation class for a narrow latitude band plotted at longitude and altitude
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Scientific results — ecosystem change

Many Alpine species will likely be added to the list of threatened species

5% of 2765 threatened species in the mountains today

Official map Satellite 2000

LPJG 1995-2004 LPJG 2041-2050  LPJG 2091-21
v Sl "= .

Abisko
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Muddus

5 F ) g a0
10°g 15" E 20 E 25 E

Bare soil and rock

Forest Water Bl Evergreen Needle-leaf Forest Broadleaf deciduous shrubs Barren tundra
Urban m Glacier I Deciduous Broadleaf Forest [Jll Needle-leaf evergreen shrubs Prostrate shrub tundra Permanent snow/ice
Wetland  —— ‘;Vatgm"a’se Bl Necdle-leaf/Broadieaf Forest Humid grasslands Sedge tundra Water bodies
—— Roa
gpe" la-Td ~ - Railroad B Mixed Forest I Bogs and marches [0 shrub tundra
are soll - Border I Broadieaf/Needie-leaf Forest [l Palsa bogs

@ biodiversa+

European Biodiversity Partnership

= = Ch—* SENCKENBERG

SMHI

BELM:=NT

F

o

U

M



u- Chmot  SENCKENBERG
~—— warld of beodversity
——

Scientific results — ecosystem change ""'.

Potential reindeer feed increases, but the shift in vegetation poses a major challenge to reindeer
management

: Simulated potential reindeer consumption in
,564 reindeer-herding communities in Sweden for

s the summer and autumn grazing grounds,
based on RCP8.5

25
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~
o

E
o
31.5
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W -3929Cm2y-1 I
W 314gCm2y1 |
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Policy and societal results — Webtool for policy planning "R Ne—

SMHI BioDiv-Support

Topic Parameter Indicator
The Guadarrama v High v Airpoliution Near-surface v April-Sept AOT40,
Mountains resolution ozone forest
+

3
[—

April-Sept
w AOTA40,
forest

0 ppmiv) h

1 ppmivi h

2 ppmiv) b

B 3 ppmiv)h

W 4 ppmiv) b

W 5 ppmiv) h

6 ppmivi h

- W Tppmivih

& ppmiv) h

9 ppmiv) h

W 10 pamiv) h

. W v pamivih
. E2pmpgh
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W 13 pamiv b

biodiversa+ . . .
European Bodiversity Portnership Link: https://biodivsupport-tst.smhi.se/ F O R

Indicators were selected after discussions with stakeholders.

Final stakeholder/end user meeting Sept 4 in Sweden.

Text
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AlienScenarios
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Division of Biolnvasions, Global Change, and Macroecology
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10 , o
University of Vienna b INvasions ) MRt

global change - macroecology

www.biodiversa.org




More than 15 scientific articles (16 published and more to come) contributing on:

- Conceptual frameworks

- Workflows for standardization of data on alien species distributions

- Datasets

- Drivers of future biological invasions

- Quantitative projections of alien species numbers

- Global and Regional Scenarios for Alien Species

f"-,}\

(‘ \ l . I

&\’ | IV rS + www.biodiversa.org
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Call for the scientific community to join forces

Scientific results:

A Framework for Global Twenty-First

Century Scenarios and Models of
Biological Invasions

Limited understanding of future trajectories
of biological invasions

Comprehensive global datasets

Conceptual framework for the 21st century

ﬁ biodiversa+

European Biodiversity Partnership

Relevant initiatives and scenario frameworks

pode! coupling
- Climate change (IPCC) Data exchange
- Global trade (WTO) 'o'Y
- Demography (Wittgenstein Centre) 4
- Biodiversty (IPBES) p
: ;Ec;)system services (IPBES) -ﬁ-gr;s_?ggra o,
At
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Stakeholder inform&
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cience - policy con™

5

B
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I Integrated environmental I
1 assessment scenarios 1
1 1
H

- Political agendas (IPCC, IPBES)

- Economic agendas (WTO, OPEC)
- Societal interests

- Cultural interests

- ()

Alien species data availability
- Species data
&,
Historic

Policy, economic interests and valuation systems

(e.g. richness, abundance)
: - Impact data
e
trends poses® - 2 qae

(spatio "

(e.g. environmental, economic, livelihoods)
- Spatial, temporal resolution

-
'3 3
S

Core element of the framework I:] External resources

Actions to link external resources
. to the framework items

Lenzner et al., 2019. BioScience, 69(9), 697-710
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Drivers of future alien species impacts: An expert-based
assessment Essl et al. 2020. Global Change Biology 26(9), 4880-4893

Biodiversity loss & degradation
Climate change

Communication & outreach
Cooperation, legislation & agreements
Eutrophication & pollution

Demography & migration

Biodiversity loss & degradation
Climale change

Communication & outreach
Cooperation, legislation & agreements
Eutrophication & pollution

Demography & migration

Expert-based assessments (36 invasion experts)

Even a moderate increase in invasions may represent major impacts

on biodiversity

Main drivers: transport, climate change, and socio-economic change

Rapid actions are necessary to achieve the goals of the Post-2020
Framework of the Convention on Biological Diversity

5%
56%
84%
85%
0%
59%

1%
16%
26%
15%
30%
4%

Best-case scenario

16%
28%
9%
1%l
2% ]
o [

Worst-casa‘ scenario

27%
2% |
28%
26%
25%
0%
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62%
61%
46%
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What Will the Future Bring for
Biological Invasions on Islands? An
Expert-Based Assessment

Survey among 126 experts in invasion science
Impacts of alien species will increase on all types of islands
Effective communication, scientific research, and pro-active

management of AS on islands to reduce their future
consequences - Establishment

e
s Spread
i) om0 < < )
@ oD 3>+ @y a0
b G 930 om0 714

Introduction e
S G 9 ([ G 937
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Lenzner et al. 2020. Frontiers in Ecology and Evolution 8, 280
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Projecting the continental accumulation of alien species
through to 2050

» First quantitative projections of future trajectories of
AS numbers (7 taxonomic groups in 8 continents)

* Model based on estimated sizes of source pools and
dynamics of historical invasions

« 36% increase of established AS numbers per continent
from 2005 to 2050

» Strong increases projected for Europe, Temperate
Asia, Northern America, and Southern America.

» Strong increases projected for invertebrates globally.

Birds

Vascular plants

biodiversa+

European Biodiversity Partnership
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Scientific results:

Alternative futures for global biological invasions
Roura-Pascual, et al. 2021. Sustainability Science, 16(5), 1637-1650.

1. Specify objective: |dentify specific
guestion, time frame and spatial scale of
analysis

>

2. Identify drivers: List potential drivers

influencing the future of biological

' ' °

invasions (Fig. 2a) . ‘
-

3. ldentify relevant and uncertain drivers:
Each participant votes for the most
relevant and uncertain drivers (Fig. 2b) ‘

.

4. ldentify key pairs of drivers: Each
participant votes for the most challenging
pairs of relevant and uncertain drivers to
develop into scenario families (Figs. S1
and 2c)

-

5. Framing key pairs of drivers: Examine
potential states within the space described
by each pair of drivers with importance
based on relevance o the focal issue

(Text S1) 200
-

6. Develop plausible scenarios: Develop

four stories (or scenarios narratives) for

each pair of drivers by examining both

general (e.g. political and demographic
developments) and specific variables for
biological invasions (Text S1) 28

SCENARIOS ANALYSIS

Plausible futures of biclogical invasions
‘l at the global level through to 20507

24 DRIVERS

4 PAIRS OF
DRIVERS

4 SCENARIO FAMLIES
16 SCENARIOS)

Participatory process to develop a diverse set of global

biological invasion scenarios

16 scenarios in four groups

Socioeconomic developments and technological innovation have the
potential to shape biological invasions, in addition to well-known drivers

FAMILY 3

$32. SUPERNATURAL
WORLD

Global governance
High awareness
Responsible
Liberation technology
Sustainability driven

Eutopia SOCIAL

Democratic society
Zero growth economy
Regionalized trade
Technological limits
Environ. awareness

$33. FAIRY
TALE

C\ biodiversa+
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TECHNOLOGY High uptaké

Low uptake

$31. APOCALYPTIC
SCIENCE FICTION

Dictatorial tyranny
Overexploitation
Irresponsible use
Domination technology
Unsustainable

Dystopia

Oligarchy

Social instability
Fossil fuel reliance
Low techno. innovation
Environ. degradation

$34. FUTURISTIC
MEDIEVAL
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The management of invasive alien species:
practices and perceptions

-+

<

o[ 1

Reykjavik

Helsinki.  Saint
Stockholm Petersburg

Oslo

<

ekaterinburg
Countries Copefihagen Moscow

Vilnius
Responses

. . . . ) ub) l.n Migek
Survey for local managers of invasive alien species o' Amstaim g s @so
> 357 London Colodrie
Kiev.
To understand the trends of IAS and their associated = i G
- 270 udapest
management in Europe. Milan
Bucharest
200
Distributed in 23 European countries . o cocoe o oaku
Lisbon e
<10 Athens
Algiers Tunis
>2000 responses collected ’ e
Casablanca POl Damascus Baghdad
0 S00 1000km Amman

Manuscript in preparation :

@ biodiversa+

e n www.biodiversa.org
European Biodiversity Partnership




Policy and societal impacts:

Outreach Participation of AlienScenarios team members

NEWSLETTER s ipbes

|5 sue 1 franz.essl@univie.ac.at
guillaume.latombe@univie.ac.at ‘—/
Science and Policy

my200 AlienScenarios §¢ Paoold/shty Nifubh

A word of oduc

Good day!

We are pleased to present you the first newsletter of the AlienScenarios project. This newsletter will be used

to inform you twice a year on the project development and related activities. To avoid missing anything about = - -

upcoming events, the latest publications, outreach activities, etc., please subscribe to this newsletter by ey co a oratlons Wlt re ate prOJectS : nva Cos °
clicking here. Feel free to share this newsletter with everyone who might be interested. Additional information

can also be found on the website and on Twitter.

Best regards,

The AlienScenarios team

hat is AlienScenarios? Why is it important? P — Big Tech rules Europe Green Local Governance Technological (Pseudo-)Panacea

Biological invasions substantially affect biodiversity, ecosystem
services, and human livelihoods. They are among the top 5 threats to
global biodiversity, and the 2nd largest threat to island biota. The
associated mitigation and adaptation costs are extremely high,
reaching billions of estimated envirenmental damages per year in the
US and in Europe. The numbers and impacts of invasions will further
rise in the future as the rate of establishment of alien species has
increased strongly during the last decades with no sign of saturation
Up to 16% of all species on Earth qualify as potential new alien
species in the future.

("’k_, In AlienScenarios, we will, for the first time, evaluate the range of
) {.{.}‘.‘, y plausible futures of biclogical invasions for the 21st century at different vv:rvmf"’v
'ﬂ:.',:,f spatial scales and for a range of taxonomic groups. We will combine H
- the strategic forward-looking methodology of scenario planning with nvas‘

) advanced modelling approaches to construct plausible global mid-
term (2050) and long-term (2100) futures of biological invasions and
their impacts.

ﬁ blOd |Ve I’SO + www.biodiversa.org
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Scientific results: Participatory planning and evaluation of scenarios of invasive
species and ecosystem services

A
NAISMA @

North American Invasive
Species Management Association

 How do we manage invasive species in the context of climate change?
« How do we build more consistent and proactive invasive plant regulations?

’ . Northeast Vermont New Hampshire
R SCC Regional Invasive Species n=

'% @ I & Climate Change
Management FEEEEER ;

Massachusetts
n=2388

European Biodiversity Partnership www.biodiversa.org
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Scientific results: Evaluating the negative & positive impacts

of invasive species and range-shifting species

EICAT

I Introduction and L )
establishment of alien R
shrubs that have e ==

negative impacts on
an insular population
of native grasses

through competition

Minimal Concern (MC) 1l Wl
Wil Wil
Negligible decrease in the ey ully
performance of native
individuals

Massive impact (MV)

Unimpacted state

Environmental impact

EICAT+

b Introduction and , )
- :
P~ hl establishment of alien
£ - shrubs that have positive
impacts on an insular
population of native birds

Phidiana hiltoni 4

Lottia depicta A
Perkinsus marinus
Nicholsina usta A
Hermosilla azurea 4
Norrisia norrisii
Mexacanthina lugubris -
Caprella scaura 4
Acanthinucella spirata
Lottia giganfea 4

trophic resources (fruits)

Minimal positive impact (ML+)
@ ba
o
/

Unimpacted state

& v

Negligible increase in the

performance of native Lacuna unifasciata -
individuals Kelletia kelletii 4
Minor positive impact (MN+) G-‘o‘?sau!af*x rec.’ulsrana 9
Avicennia germinans
A Geo|Tmmm g ]
7 / but no increase in the G Thysanoessa inspinata
BB ETIIon Mo 2 Spisula solidissima 1
w

Rhizophora mangle A
Petrolisthes armatus
Bulla gouldiana -
Brachidontes adamsianus
Aratus pisonii 4

Tetraclita rubescens
Pseudochama exogyra
Halophila johnsonii 4
Acropora cervicornis
Lutjanus synagris 4
Lutjanus griseus 1
Halichondria bowerbanki 4
Aechmophorus occidentalis 1
Acropora palmata -
Halophila decipiens

Major positive impact (MR+)

Iransient increase in the area of
occupancy (through local
re-establishment or extinction
prevention of a native population)

4 2 2
Maximum impact score

o

I

European Biodiversity Partnership

(Vimercati et al. 2022. PLoS Biol 20(8): €3001729)
Henry & Sorte 2022. Frontiers in Ecology and Evolution 20: 161-169)
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Scientific results: Assessing and mapping the impacts of
Invasive species on ecosystem services in Europe

1 L1 M1
NCP Favorability Threat
provision for invasion categories

www.biodiversa.org



Scientific results: Impacts of invasive species on ecosystem services at the local
scale. E.g. Blue crab impact on fisheries in the Mediterranean coast (Spain)

TREND AFTER BLUE CRAB IRRUPTION

IBERIAN TOOTHCARP EUROPEAN EEL
{a&

GREY MULLETS BIG-SCALE SAND SMELT

MUMMICHOG (NON-NATIVE)

«"’f’-""*&;‘(

GREEN CRAB

Callinectes sapidus IMMEDIATE EFFECTS AT LOW BLUE CRAB DENSITIES

MONTHLY LANDINGS

biodiversa+

European Biodiversity Partnership

PROFESSIONAL FISH MARKETS
‘ o)

2016 to 2020

(Clavero et al. 2022 Marine Pollution Bulletin 176, 113479)
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1. Classifying both the negative and positive environmental impacts of invasive alien species on native
biodiversity to inform conservation decisions - Vimercati et al. 2022. PLoS Biol 20: e3001729.

2. Using the same tools to quantify the impacts of invasive alien species for native range-expanding
species that track climate change - Henry & Sorte 2022. Frontiers in Ecology and Evolution 20: 161-169.

3. Eradicating early infestations to prevent the negative non-linear negative relationship between invader
abundance and native species abundance - Bradley et al 2019 PNAS 116, 20: 9919-9924.

4. Reducing the spread of invasive alien species for mitigating harms from other anthropogenic changes
such as warming temperatures and nitrogen deposition - Lopez et al 2022 PNAS 119, 22: e2117389119.

5. Evaluating future impacts of invasive alien species require species distribution models calibrated using
bioclimatic, environmental and human impact variables - Perez et al 2022 Ecosystem Services 56.

6. Be consistent and proactive in the regulation of invasive alien species across jurisdictional boundaries to
prevent their introduction and spread — Bradley et al. 2022 Ecosphere 13: e4014.

@ biodiver39+
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Scientific results
1. Global meta-analyses

e N
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Scientific results

2. Ecological experiments

0g 109 l 209 ‘

\-j’
4 ann

13 concentrations en nutriments

13 concentrations en nutriments +apport d'eau salée (3 PSU)
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Scientific results
3. Bayesian Belief Network models & ecological-economic modelling
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Scientific results
4. Socio-cultural research & interdisciplinarity

Ecological Status Immediate Outcomes NCPS Losses Socio-Cultural & econonid
consequences
S— Likely
C—p Either
Loss of food experience
Hnakaly Increased import of northern Decreased consumption of
Thicker arrows represent a higher dearee of shrimp locally caught shrimp
consensus ameng respendents Higher price on local shrimp
In restauranuts and stores
Impact on regional economy
Loss of local shrimp as a
p?O;u(; pacdallil Reduced number of tourists
\ | Change in local image
Reduced shrimp fishing
activity
Need of an alternative
income Reduced number of shrimp ‘____’ Impact on regional identity l
1 fishers
- 5 — Switch target species I T
Significant decrease in Negative impacton ; tonlocal sh
I t d . . I . -t northern shrimp population fishermen livelihood 1 Negave imipact on parsonal h?::‘g z:o:j:d:ena::
______—”"'
n e r ISCI p I n a rI y Increased competition for / identity as fishermen tradition
other species
* Peopl
eople
- P
rocess
. Increased pressure on other
[} P t species
erspectives
Change in environmental =
conservation legislation & xei:vg"a:r:'rengtaar:gi;:\ad
quotas Increased by-catch and /
habitat destruction
|Tourism &Economy I
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Policy and societal impacts / results

P Y

istorical
context

and values (

Pressures/

Socioeconomic and cultural consequences

Ecosystem

Dlociuey functioning

stressors

Climate
change

Drivers
e.g. agriculture,

industry etc.

Know . tions
‘edge and information to inform policy and management interver

« C @

Kosterhavet National Pa

Land2Sea

The project “Land to Sea: Integrated modelling of consequences of
terrestrial activities and climate change for freshwater and coastal
marine biodiversity and ecosystem services” (short: Land2Sea)
established modelling frameworks to estimate the implications of
environmental changes on biodiversity and related consequences for
people. The frameworks combine empirical research, expert opinion
and integrated modelling approaches and were applied to three case
study areas with differing environmental and societal contexts: Dublin
Bay (Ireland), Kosterhavet National Park (Sweden), and Tidal Eibe
(Germany)

For each case study, the model framework was converted Into a
Decision Support Tool (DST) that allows a user to directly manipulate
particular variables within the framework, to estimate potential effects
on selected output variables. The three DSTS, for example, aliow for
an exploration and estimation of the response of biological conditions
and related ecosystem services to changes in the intensity of several
anthropogenic activities and associated environmental impacts
(stressors). Furthermore, the DSTs provide insight in potential social
and cultural implications of particular biological changes in the case
study areas and beyond

The target audience of the DSTS Includes anyone interested In the
estimation and exploration of such relationships. Among those, marine
ecosystem managers might be particularly interested in the
exploration of potential management options, which is also supported
by the DSTs. It should be noted, however, that all outcomes are based
upon probabilistic modeis, Le. the “currency” of the DST is a change
in the probability. As such, the DSTs are meant to support decisions
but not take them

O 8 httpsy//esdecde shinyapps.io/Land2Sea_DST_draft/

blin Bay ~

idal Elbe St_Lawrence ~ Read more

Kosterhavet National Park, Sweden Dublin Bay, Ireland

Tidal Elbe, Germany

biodiversa+
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https://esdecide.shinyapps.io/Land2Sea_DST/
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Fonds de recherche

ﬁandZSea

Aquatic Ecosystem Services in a Changing World Newsletter #1, Autumn 2021

Land2Sea (2019-2022) aims to (a) clarify impacts of multiple climatic and terrestrial stressors
on freshwater and marine ecosystems and their economic, societal and cultural contributions

Nature et to people and (b) produce models and tools to inform policy and management. It involves
researchers and stakeholders from Ireland, Germany, Sweden, Canada and the USA and work
technologies in four case study areas

This Newsletter provides a brief update on some of our activities. Contact the project andzsea
coordinator Prof Tasman Crowe or visit land2sea,ucd.ie for more information.

Québec e

Aquatic Ecosystem Services in a Changing World Newsletter #2, Winter 2022

Land2Sea (2019-2022) aimed to (a) clarify impacts of multiple climatic and terrestrial stressors
on freshwater and marine ecosystems and thelr economic, socletal and cultural contributions
to people and (b) produce models and tools to Inform policy and management, It involves
researchers and stakeholders from Ireland, Germany, Sweden, Canada and the USA and work
in four case study areas.

This Newsletter complements Newsletter #1 with a summary of some other key activities in the
project. Contact the project coordinator Prof Tasman Crowe or visit land2sea.ucd.ie for more
information or view our Decision Support Tool https://esdecide.shinyapps.io/Land2sea_DST/.

CPQResearch

Cllmate Water - Sustalnablllty

g policy  Devel g solutions

pressures

tasman.crowe@ucd.ie
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Scenarios Of Marine Biodiversity and Evolution ;44
under Exploitation and climate change

Humboldt

Bruno Ernande & Yunne Shin
IFREMER, IRD — UMR MARBEC, Montpellier, France
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Objectives

Project realistic futures of:

¢ intra- and inter-

specific dynamics in
marine fish biodiversity

Convention on
Biological Diversity

Post-2020 Biodiversity Framework
High-level Goal: The conservation
and sustainable use of species,
ecosystems and genetic diversity
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¢ intra- and inter-
specific dynamics in
marine fish biodiversity

Project realistic futures of:

& €

¢ their consequences on
ecological and economic
fisheries sustainability

sombee
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Obijectives

@

=

¢ intra- and inter-
specific dynamics in
marine fish biodiversity

Project realistic futures of:

& €

¢ their consequences on
ecological and economic
fisheries sustainability

@m

sombee

& & |

& = g

¢ under combined
scenarios of fishing and

climate change to the
horizon of 2050 and 2100
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Obijectives
sombee
Project realistic futures of:
¢ intra- and inter- ¢ their consequences on ¢ under combined
specific dynamics in ecological and economic scenarios of fishing and
marine fish biodiversity fisheries sustainability climate change to the

horizon of 2050 and 2100

Do eco-evolutionary dynamics dampen (evolutionary rescue)
or worsen (evolutionary trap) global change impacts on future
marine fish biodiversity and its sustainable use?

@ blodlverso+
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Objectives

Project realistic futures of:

¥

S ot L

¢ intra- and inter- ¢ their consequences on ¢ under combined
specific dynamics in ecological and economic scenarios of fishing and
marine fish biodiversity fisheries sustainability climate change to the
horizon of 2050 and 2100

What about the
synergistic effects
between climate
change & fishing?

J /.,
@ b | Od |Ve I"SO e \/A\/ www.biodiversa.org

European Biodiversity Partnershi

What about
local vs global ry tra
scales?




Objectives

A

¢ intra- and inter-

specific dynamics in
marine fish biodiversity

St

Developed a mechanistic interdisciplinary
evolutionary-ecosystem-economic model

Project realistic futures of:

¢ their consequences on
ecological and economic
fisheries sustainability

that accounts for various aspects from fish biology to

fisheries economics

VIVVUVIVOI O\UAT
European Biodiversity Partnership

sombee

£ < o

¢ under combined
scenarios of fishing and
climate change to the
horizon of 2050 and 2100

7Sy
-

Co-created scenarios with various stakeholders:
future policy and fisheries management options to be tested in
the context of climate change.

—— Downscaled global scale scenarios to the regional/local scale.

www.biodiversa.org
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Case studies @m

sombee

SOMBEE conducted its work in six regional marine ecosystems, with
important contrasts in oceanography and ecology, history of fisheries,
socio-economics, and management and policy frameworks.

\raveérs Shi

-’

’a; s @ Gulf pkogly

: Jo .
4 Of Lions {'a) ® Black

Sea

@ Pacific Coast
of Canada

-
.\ @ Northern
Humboldt

OO0 B:-BH-B'H:0 ¢

Change in average surface temperature 1986-2005 to 2081-2100, RCP8.5 (IPCC AR5)

European Biodiversity Partnership www.biodiversa.org
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Downscaling
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global to local
socio-ecosystems
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sombee

Global climatic &

socio-economic
scenarios

Downscaling

climate scenarios

| Model outputs for regional impact applications

Global 1S National World
Sustainability % Enterprise Market
(RCP2.6) (SSP1) moeaL (RCP6.0) (SSP3) (RCP8.5) (SSP5) oca. SN

. GLOBAL l . GLOBAL l GLOBAL
A multi-model selection approach for statistical

downscaling and bias correction of Earth System

BIAS CORRECTION  CLIMATE CHANGE GCM DOWNSCALING  MULTI-MODEL SELECTION

STATISTICAL DOWNSCALING

ESS Open Archive 2023 BIguBRgnii:

C“ +1 Ricardo Oliveros-Ramos &%), Yunne-Jai Shin, Dimitri Gutierrez, Verena M Trenkel

A " e
ﬂ U SPACE SCnC

FISHERIES & MARINE ECOSYSTEM
MODEL INTERCOMPARISON PROJECT
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Global climatic & Global National World
socio-economic Sustainability Enterprise Market
scenarios (RCP6.0) (SSP3)

Communities

Downscaling
climate scenarios

February 16, 2023

Species’ climate niche modeling framework
T el Predicting historical & future species’ spatial

Europeon Biodiversity Partnership
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models distributions & estimation of species’ thermal
tolerance
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T  Modeling frameworkgg R

CLIMAT
> Open source codes and packages

O Why GitHub? Team Enterprise Explore Marketplace Pricing

H osmose-model / osmose Public

<>Code (O Issues 4 I Pull requests ® Actions [ Projects [ wiki © security |22 Insigh

¥ master ~ ¥ 1branch 12 tags Go to file

we barriern Remove reference to vignette, leave only package URL baa223d on 28 Apr2020 05

B R Remove dependency on rappdir

data-raw Use zip files instead of directories

B demo Bug corrections on plot methods.

M inst Moving the .jar into zip files (windows download issue)

M java Moving the .jar into zip files (windows download issue)

B man Update in documentation

vignettes Remove reference to vignette -
SSROSE D RData Merging branch.

(Y .Rbuildignore Updates in Rbuildignore and cran-comments



Independent study commissioned by the EU

European
Commission

Marine Biodiversity
Modelling Study

@M

sombee

2022
[RTD/2021/MV/10]

Table 7: Definitive list of selected biodiversity models to implement higher

trophic levels and complex food webs in DTO and support EU policies
Ranked 1st Model name Model category
among 62 ‘ OSMOSE Multispecies individual-based models
marine Atlantis Whole system or end-to-end models
ecosystem StrathE2E Whole system or end-to-end models
models NORWECOM.E2E Whole system or end-to-end models

@ biodiversa+
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Ecopath with Ecosim

Mass based - food web models

ECOSMO-E2E Whole system or end-to-end models
APECOSM Multispecies size-based models
ECOTRAN e2e Whole system or end-to-end models
SEAPODYM Multispecies individual-based models

sa.org

Macroecological

Multispecies size-based models




Some modelling practices may bias scenario projections

3 >0- Larvae
C C—
© !\

s
o
5@ 40-

Optlmum
1) Juveniles

~~

Fu Fundamental thermal performance
curves might be misleading when
M. pro;ectmg the future of fish communities

/2

Temperature

Adults

Q
(@)
C
©
=
(-
(@)
G
-
U
o

x
©
| -
o+
| -
@)

“©

2
o]4]

i)

0
(%]
>

£

o

v

10-

FOOD
0-

Life stage

@ biodiversa+

European Biodiversity Partnership

Contents lists available at ScienceDirect
Ecological Modelling

journal homepage: www.elsevier.com/locate/ecolmodel

X ECOLOGICAL
MODFLLING

Using species distribution models only may underestimate climate change
impacts on future marine biodiversity

Fabien Moullec %%" Nicolas Barrier ¥, Sabrine Drira *, Francois Guilhaumon *°,

faek i SpM projections might overestimate the
gains and underestimate the losses of
species richness under climate change.

i

. 40°N -
Species

richness
35°N -
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Evolution worsen the reduction in catch volume and value

in projections of fish communities under climate change (RCP 8.5)
Morell et al. 2023. ECCWO

W
Biomass, catch and mean size per species
A Biomass B Yield
Biomass H Bl ||
Yield ] B | B | voccinoEwo
Mean size No significant change
o - 5-50% decrease
Biomass . 50-95% decrease
ield B B noccrrvo | decense
Q) Mean size
o
3 X
S Biomass 5-50% increase
T A .
5 10 Yield AEE BR B RcPs.5 + NoEvo | so-200% increase
Mean size
$ . >200% increase
' Biomass
Yield Al E R B | reressEvo
Mean size .
-20 1 0“.‘4”000—9)00“0_0—“02—
— L — £383c5858885335
2020 2040 2060 2080 2100 2020 2060 2080 2100 S S3 %—5 I:§ = €N a %
T o © ©
Year Year z T s 2 9 £
<] o @
z (U] S
T

Yield decreases by an additional 10%
additional due to evolution

species decreases more with evolution

The biomass, yield and size of the most valuable

@
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Policy and societal
impacts / results

UN® @

environment WCMC

Ipce
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Online survey on Ecosystems, Climate Change and Fisheries

SOMBEE Survey on Ecosystems, Climate Change and Fist

Web interface:
Li m e S u rvey n your view, how will climate change affect the English Channel?

How do stakeholders
perceive the effects
of climate change —r

and fisheries on fish =
biodiversity ? + Mobile app for | e

the Yellow Sea
6 languages | IS I KN

6 surveys (specific to case studies)

‘I 2akmeg
R

Europeon Biodiversity Partnership
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Online survey on Ecosystems, Climate Change and Fisheries

: Black Sea
Northern Humboldt Upwelling System '
In the past ! ! In the future In the past In the future
Overfishing @ Climate change Overfishing \ \ Habitat loss
0.9 E E - Pollution é i
Overfishing ) ’ Climate change
o Climate change ‘ : oo 2 : Invasive species
£ Habitat | : . Habitat loss =
= abitat loss ! < ) ! . Overfishing
© 06 Pollution © 06 Habitat loss € :
4 3 ) Pollution
g 9 Invasive species l
o [0)
Z ; Climate change ,
0 Invasive species |
03 ! ! 0.3
Invasive species *,
0.0
0.0

Main dri f global ch -
ain drivers or global change Main drivers of global change

Stakeholders perception:
the main drivers of fisheries resources shifted from overexploitation to climate change and habitat loss
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Understar Productio Training access for fishers Retiremei Retiremel Public aid Concertec Accepta

Understandability of the administigiive cycto support for fichore ) WL o ‘ ) 0.25

Understanding the functioning s e L
Training access for fishers -Interd|SC|p||nary approach 0

and sustainability

Retirement pensions

-Plurality of visions, values and knowledge

Public aid to the fishing sec

of local fisheries

-Complex model with 71 variables and 805 interactions

Acceptability and applicability o 0.25
Integrated marine spatial plannin® 0.25
Investment in research and developmen { ‘ ¢ ‘ 0 0.25

Homogeneous S FUZZY COGNITIVE MAPPING o o
Management capacities by the prud'hon

fOCUS grou pS Of Sta keh0|ders F(.elcv?jntc c'ma‘nagemen‘trules

SULEOFRLION NORTH SEA Image of the fishing sector for society

- Fish producer organizations Installation costs 0 o
. . . . . Operating costs 0

- National and regional fisheries committees S oo ;
= Regional SCientI:fiC teams Stability of sales turnover 0 0
Number of jobs 0 0

: NGOS Wages 0 0
Product value improvement 0 0

Sustainable consumption preferences 0 0

Proportion of sales in auction halls 0 0

Sales in short circuit 0 0

Diversity of target resources 0 0

Consumer Information 0 0

Company debt 0 0

Upstream-downstream coordination 0 0

Negative impacts of the COVID crisis 0.25 0

Economic adaptive capacity of fishers

First sale price




SSP-RCP scenario downscaling

Foresight workshops with
heterogeneous
focus groups of stakeholders

- Fish producer organizations

- National and regional fisheries committees
- Regional scientific teams

- NGOs

Canada

7“' [] : o
Black Sea |

1 ] “‘L PR ne

Jamboard

wm B'@

umbc‘ﬂdt

Yellow Sea

Economic

Societal

Global Sustainability

102727171911

SSP1-RCP2.6

Valued by society and growi
attractiveness. It is now more
a progressive breakdown in

of local and traditional know
attracting younger, more ed\
technology. These fishers are »..._

Political

<
n

i

- Co-building interdisciplinary storylines

- Scenario implementation in the FCM model

Technological

NORTH SEA

- Comparison between social-ecological systems

d is no longer limited to
e, responsible for the
civil servant status and a
cess to fishing resources

— Eq anu alg IvIe LUUPESIauve. 1Iigy dic didu  imnuie educated thanks to the
attach more importance to envrronmental issues. Th|s demographlc renewal development of training centers. The working conditions are improving. Working
combined with improved living conditions leads to less individualism, competition, @' hours are reduced with shorter tides and the establishment of a shift system.
and intra- and inter-sectoral conflicts. The working conditions are also improving. There is more comfort on board and physical work now benefits from
However, in spite of a strong attractiveness, overall, the number of fishers is E:. technological assistance. The reduction in the arduousness of the work is
decreasing in the Gulf due to a decrease in the European consumption of animal G:' attracting more women on board for positions as deckhands, captains, and
proteins, the exit plan for bottom trawls, numerous environmental regulatory navigation technicians. Women are also present in the foot fishing sector.
constraints that may discourage some fishers, and virulent criticisms from NGOs and Eq PR i
the media reproaching them for their strong impacts on marine ecosystems. Similarities

=3 Divergences
GULFOFLION . . . Global Local National Global Business As
Dimension Variable
Sustainability Stewardship Enterprise  Markets Usual
Social Conflicts of use a O_
| Social and territorial inequalities | o o
Health status of the marine ecosystem f
Environment and resources N
Negative impacts of biological invasions | @ 1
Economy Volumes produced | 1 ]
Company debt | 1 @




Outcome: Partnership on a
new 4-year project

ADAPT 2023-2026

- Assessing the adaptive capacity of the fisheries

fﬁ*‘%“.ﬁ“"‘ Hadizon to be resilient to socioeconomic and environmental [
= i risks in a context of global change TN e ot
g g Adaptive capacity
i —
@ B af &

- French fish producer organizations conn|
- Regional fisheries committees ﬁm
- Regional scientific teams - Desirable scenarios for sustainable BEE .= E88

exploitation of the marine resource Bg‘ml HE
¢

{

Eﬂ

UN Sustainable Development Goals

- Scenario backcasting to determine
step-by-step pathways

Backcasting

* I Desirable
/“.\ - g - Y /—--/—“ future

Present — > ===

Pohcy measures

Time

- Forward modeling to assess the ability of these
pathways to reach the desirable scenarios




Outcome: Partnership on a
new 4-year project
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- Assessing the adaptive capacity of the fisheries 'C iem_i‘?truc‘iured intervlew
to be resilient to socioeconomic and environmental articipatory mappin

oy
22 europe . .
risks in a context of global change
-
B Oo
@ B

ADAPT 2023-2026

- French fish producer organizations
- Regional fisheries committees -
- Regional scientific teams - Desirable scenarios for sustainable W&

exploitation of the marine resource

- Heterogeneous
focus groups

- Scenario backcasting to determine
step-by-step pathways

0

Q Participatory approaches will inform ecosystem models

- Forward modeling to assess the ability of these
pathways to reach the desirable scenarios




Acknowledgements

UFG

& ¢

French National Research
Institute - Sustainable

Development
P ‘\' o
UN@ & RD
environment WCMC e e
I fre m e r :mu.rtl: D‘évee:‘op:eme:t
ernande it
/G

azti)

UBC

— Ny gy

—\i'|'il.

| UNIVERSITAT
LEIPZIG

This research was funded through the 2017-2018 Belmont Forum and BiodivERsA joint call for research proposals, under the BiodivScen
ERA-Net COFUND programme, and with the funding organisations ANR, DFG, MINECO-AEI, TUBITAK, NSERC and OUC

9 biodiversa+

European Biodiversity Partnership

www.biodiversa.org



biodiversa+ BELMs=NT

European Biodiversity Partnership F (@) =4 U M

@

Session 4:
Scenarios as tools for territorial ecological planning:
where, when, how to protect biodiversity?
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Presentation of the projects’ results

* Future Web
Guidelines where to target protection or restoration activities, what kind of actions under future scenarios of

climate change
e SALBES

Accepting planetary boundaries and the search for a safe operating space (as binding guidelines for
environmental policy making)

 WILDHEALTH
Maintaining greenspaces in urban environments has multifunctional role in promoting human health and

wellbeing, and also for biodiversity conservation

* Future Birds Scenarios
Wetland protection and restoration to maintain birds at favourable conservation status and recommendations

for management of networks of protected areas in the HELCOM context

 BIOESSHEALTH
Scenarios for biodiversity and ecosystem services acknowledging health
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Thank you very much for attending!
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Any question?

[ For any question: USE “Q&A” FUNCTION

Please note that we may give
you the possibility to ask your
question orally. Stay tuned if
you have a question & start your
question by introducing yourself

(name & organisation)

www.biodiversa.org
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Time for a break

See you in 20 minutes!
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Session 1

Dissensus, controversies, representations and
values of biodiversity: towards compromises to
initiate transformative change

15:10 — 16:30 — Theme leader : Juana Marino
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Presentation of the projects’ results

 ENVISION

Considering different visions for protected areas management will help to achieve socially relevant, economically
productive and environmentally sustainable outcomes while enhancing the conservation status of protected
areas

 SECBIVIT
Biodiversity and agriculture: measures to increase biodiversity in vineyard without affecting grape yield

* OBServ
Resolving the tension between pollinator conservation and pollination ecosystem service delivery to crops

 FARMSA4BIODIVERSITY
Agroecology can slow deforestation and restore degraded agricultural land

* FATE
Future ArcTic Ecosystems: drivers of diversity and future scenarios from ethno-ecology, contemporary ecology
and ancient DNA
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Session 2

Harnessing the full potential of early-warning
systems and predictive scenarios builds on
innovative approaches to biodiversity monitoring

16:40 — 18:00 — Sheila JJ Heymans, Executive Director, European Marine Board, Belgium
and Professor in Ecosystem modelling, University of the Highlands and Islands, Scotland

www.biodiversa.org



Presentation of the projects’ results

e GLOBAM

Identifying the response of migrants to climatic and land-use changes is fundamental for efficient conservation
and mitigation of human-wildlife conflicts.

e BONDS

Earth observation for the identification and monitoring of habitats in need of special protection in the lowland
Amazonian floodplains

* REEF-FUTURES

Network of early detection systems for deep ocean to monitor changes in environmental stressors that are
relevant for biodiversity

 ACCESS

Mapping the coastline and initiate a monitoring and protection plan for coastal environments under warming
that is creating a huge potential for increased colonization by boreal species, with potential negative impacts on
“native” species assemblages and food webs

 ARCTIC BIODIVER

Focus on intensified, coordinated monitoring of Arctic rivers and lakes

biodiversa+ BELM:=NT
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End of the first day’s presentations

See you tomorrow!
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Session 3
Scenarios of fate of ecosystem services or
disservices

09:00 — 10:40— Theme leader : Sarah Clement, Associate Professor of Environmental Policy,
Fenner School of Environment & Society, The Australian National University, Canberra, Australia
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Presentation of the projects’ results

* LimnoScenES

Integrated landscape management approach and plan in order to ameliorate the condition of the lake and its catchment
as well as ecosystem services for: agriculture, water course maintenance, nature protection, tourism and infrastructure.
* BioDiv-Support

Protect high-altitude ecosystems and their ecosystem services, under the pressure of future climate change and air
pollution loads

* AlienScenarios
The future of biological invasions under different scenarios

* InvasibES
Environmental impacts of biological invasions
 Land2Sea

integrated modelling of consequences of terrestrial activities and climate change for freshwater and coastal marine
biodiversity and ecosystem services

* SOMBEE
Scenarios of Marine Biodiversity and Evolution under Exploitation and climate change
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Scenarios as tools for territorial ecological planning:
where, when, how to protect biodiversity?

11:00 — 12:20— Theme leader : Osman Tikansak, Formas
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Presentation of the projects’ results

* Future Web
Guidelines where to target protection or restoration activities, what kind of actions under future scenarios of

climate change
e SALBES

Accepting planetary boundaries and the search for a safe operating space (as binding guidelines for
environmental policy making)

 WILDHEALTH
Maintaining greenspaces in urban environments has multifunctional role in promoting human health and

wellbeing, and also for biodiversity conservation

* Future Birds Scenarios
Wetland protection and restoration to maintain birds at favourable conservation status and recommendations

for management of networks of protected areas in the HELCOM context

 BIOESSHEALTH
Scenarios for biodiversity and ecosystem services acknowledging health

biodiversa+ BELM:=NT

European Biodiversity Partnership F (o] R U M



@ biodiversa+ BELM#NT

European Biodiversity Partnership (@) =4 U M

Closure to the meeting

Frédéric Lemaitre, Biodiversa SSI/SPI
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Thank you very much for attending!
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