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LA NOTION DE SERVIGE

* Le bien-étre de ’Homme repose
sur les ecosystemes et la
biodiversité a travers les
services ecosystemiques

¢ Qu’est-ce qu’un service
ecosystemique ?
“Conditions and processes through which
natural ecosystems, and the species that
make them up, sustain and fulfill human
life”

(Daily 1997)

— “Benefits provided by ecosystems that
contribute to making human life possible
and worth living”

(Diaz et al 2006, PLOS Biology)

— “Direct and indirect contributions of
ecosystems to human well-being”

(The Economics of Ecosystems and Biodiversity 2010)

GLOBAL CHANGE DRIVERS
Climate
Biogeochemical cycles
Land use
Species introductions

HUMAN WELL-BEING

Basic materials for a good life
Freedom of choice and action
Health

Identity

Security

43

ECOSYSTEM SERVICES

ECOSYSTEM PROCESSES

Primary and secondary
production

Nutrient cycling
Evapotranspiration

Resistence
* 2

Resilience
BIODIVERSITY

Sustained production of plant
and animal biomass
Soil formation, retention and
sustained fertility
Regulation of water quantity and
quality
Provision of habitat
Pollination and seed dispersal
of important plants
Resistance to invasive organisms
Agricultural pest and disease control
Climate regulation
Protection against natural hazards

Human disease regulation

Genotypes
Species
Functional groups
Landscape units

Number
Abundance
Composition
Interactions
Spatial
distribution

Food, fiber and fuel

Genetic resources
Biochemicals

Knowledge systems

Education and inspiration
Recreation and easthetic values
Spiritual and religious values
Sense of place
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LA NOTION DE SERVIGE
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the services depends on complex biological, chemical, and physical interactions, which are in turn affected by human activities.
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— “Direct and indirect contributions of
ecosystems to human well-being”

(The Economics of Ecosystems and Biodiversity 2010)

Source: Millennium Ecosystem Assessment
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LA NOTION DE SERVIGE

4 types de services

Millennium Ecosystem Assessment (2005)

The Economics of Ecosystems and Biodiversity
(2010)

Capturefisheries

Energy
Fresh water

PROVISIONING

NaturalHazard - VI F

regulation
” SUPPORTING /

Primary production

Water
purification
& Waste
treatment

Waterregulation

Recreation &
Ecotourism

Climate regulation

Disease
regulation

(UNEP 2009)

Catégorie de services

Approvisionnement

Régulation

Soutien/habitat

Culture

Production de nourriture
Produits pharmaceutiques,
biochimiques et industriels
Energie

Séquestration du carbone

Climat

Décomposition des déchets et
désintoxication

Purification de I’air et de 1’ecau
Pollinisation

Contrdle des ravageurs et des maladies

Dispersion et cycle des nutriments
Dispersion des graines
Production primaire

Inspiration culturelle, intellectuelle et
spirituelle

Loisirs

Science

Services rendus Exemples de service

milieu terrestre
Agriculture, élevage
milieu aquatique
Péche, aquaculture

milieu terrestre

Séquestration du carbone dans
la biomasse végétale

milieu aquatigue

Précipitation biologique du
carbone sous forme de
carbonate

milieu terrestre

Production primaire nette
accumulée dans la biomasse
végétale

milieu aquatique
Production primaire nette
accumulée dans la biomasse
planctonique

Symbolique spirituelle
Péche récréative
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Nombreuses
Interrogations

> Valeur intrinseque de la
biodiversité ?

> Comment évaluer ?
> Evaluation monétaire ?

> Prise en compte des
infrastructures humaines ?

LA NOTION DE SERVIGE
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-
SERVICE : INTERFACE ENTRE SOCIETE ET ECOLOGIE

USAGE

Les Coquelicots,

© Beemiayoco | SPIPOLL
Monet (1873)

collection du 12/10/2012 a
Melesse (35173)

SERVICE SYSTEME ECOLOGIQUE

SYSTEME SOCIAL

Loisir Pollinisation, relation plante-insecte

M. MOUCHET — L' ECOLOGIE DU PIXEL

MNHN - 7 mai 2014 J e e ﬂ
SPIPOLL




-
SERVICE : INTERFACE ENTRE SOCIETE ET ECOLOGIE

USAGES

Les Coquelicots,
Monet (1873)

Loisir

SYSTEME SOCIAL
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collection du 12/10/2012 a
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SERVICES SYSTEME ECOLOGIQUE
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-
SERVICE : INTERFACE ENTRE SOCIETE ET ECOLOGIE

structures
forest edges
flower fields

riparian areas

processes
foraging
pollinators

ecosystems and Pollinisation
biodiversity
functions
number and human wellbeing
abundance of
pollinator service
populations abundance of
insects
contributing to
) g. benefit
crop pollination .
increased
crop yield due
to insect value
pollination saved costs;
value of
increased
yield
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-
SERVICE : INTERFACE ENTRE SOCIETE ET ECOLOGIE

psystems and Pollinisation

DISPONIBILITE
DES
RESSOURCES

human wellbeing

DEMANDE
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SERVICE : INTERFAGE ENTRE SOCIETE ET ECOLOGIE

4 types de services

Millennium Ecosystem Assessment (2005)

The Economics of Ecosystems and Biodiversity
(2010)

> ES liés => bouquets d’ES

“A set of services that appear together
repeatedly ”
(Raudsepp-Hearne et al 2010, PNAS)

i crop.
"(‘ifiesggg‘és production
mediation

forest
production

regional
climate preserving
and air habitats and
quality biodiversity
regulation
carbon water
sequestration flow
water  regulation
quality
regulation

natural
ecosystem

infectious rob.
disease production
mediation

forest
production

regional

climate eservin:
and ai hgbitats ar?d
quality biodiversity
regulation
carbon_ water

sequestration flow.

water  regulation

quality

regulation

intensive cropland

SoS crop.
infectious  production
disease
mediation

forest
production

regional
climate preserving
and air| habitats and
quality biodiversity
regulation
carbon water

sequestration flow

water  regulation

quality

regulation

c 2ol

cropland with restored
ecosystem services

Fig. 3. Conceptual framework for comparing land use and trade-offs of ecosystem services. The provisioning of multiple
ecosystem services under different land-use regimes can be illustrated with these simple “flower” diagrams, in which the
condition of each ecosystem service is indicated along each axis. (In this qualitative illustration, the axes are not labeled or
normalized with common units.) For purposes of illustration, we compare three hypothetical landscapes: a natural ecosystem
(left), an intensively managed cropland (middle), and a cropland with restored ecosystem services (right). The natural eco-
systems are able to support many ecosystem services at high levels, but not food production. The intensively managed
cropland, however, is able to produce food in abundance (at least in the short run), at the cost of diminishing other ecosystem
services. However, a middle ground—a cropland that is explicitly managed to maintain other ecosystem services—may be able
to support a broader portfolio of ecosystem services.

(Foley et al 2005, Science)
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SERVICE : INTERFAGE ENTRE SOCIETE ET ECOLOGIE

* Nombreuses causes de
changement
 Introduction d’especes
e Climat
 Nature/intensité de la demande
e Occupation du sol

GLOBAL
REGIONAL

LOCAL

Human well-being
and poverty reduction

BASIC MATERIAL FOR A GOOD LIFE
HEALTH

GOOD SOCIAL RELATIONS
SECURITY

FREEDOM OF CHOICE AND ACTION

Ecosystem services

PROVISIONING
{e.g., food, water, fiber, and fuel)

REGULATING
{e.g., climate regulation, water, and diseass)

CULTURAL
{e.g., spiritual, aesthetic, recreation,
and education)

SUPPORTING
{e.q., prmary production, and soil formation)

LIFE ON EARTH - BIODIVERSITY

) ( Strategies and interventions

<— short-term—>
<— long-term —>

Indirect drivers of change
DEMOGRAPHIC

ECOMOMIC (&.g., globalization, trade,
market, and policy framework)

SOCIOPOLITICAL (e.g., govemance,
institutional and legal framework)

< 3K

SCIENCE AND TECHNOLOGY

CULTURAL AND RELIGIOUS (e.g., beliefs,
consumption choices)

C
Y 3¢

Direct drivers of change

[ CHANGES IN LOCAL LAND USE AND COV
[ SPECIES INTRODUCTION OR REMOVAL
" TECHNOLOGY ADAPTATION AND USE

[/ EXTERNAL INPUTS (e.g., fertilizer use,
pest coniral, and irrgation)

I HARVEST AND RESOURCE CONSUMPTIO
" CLIMATE CHANGE

' NATURAL, PHYSICAL, AND BIOLOGI
QRIVERS (e.g., evolution, volcanoes)

> <

Source: Millennium Ecosystem Assessment
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ETAT DES LIEUX EN EUROPE

WVOLANTE

VISIONS OF LAND USE TRANSITIONS IN EUROPE

> Déterminants de 1’occupation des sols ?
> Occupation des sols a I’horizon 2050 ?

> Consequences sur les services ecosystemiques ?

COOPERATION
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ETAT DES LIEUX EN EUROPE

WVOLANTE

VISIONS OF LAND USE TRANSITIONS IN EUROPE

> Concretement, on fait comment ??

COOPERATION
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LA MACHINE VOLANTE

> On mod¢élise 1a vie d’un pixel !!

2010 2050
Processes Assessment Visions

global global models

w
§ v, l [ : Stakeholder
a S geographic .
v S consultation
S T models
Q & | Process l T Assessment
regional descriptions Ecosystem toals
" “ Quantitative | SETIEES Scenarios |
a -ﬁg exploratmnsa IR and visions Trade-off
S S gentypology analysis
o W
@ .

Q - behavioural

local models Qualitative

. explorations
Decision i
v options b

Roadmap of pathways to sustainable land management
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LA MACHINE VOLANTE

Marker
scenario
inputs LEITAP/MAGNET:
imodified Changesin net trade for EU-27 and
SRES) global by sectors for baseline
scenario

=

ReMIND/MAgPIE: Economic growth,
(hicjenergy demand, tech. change in

JRC: Change » | agriculture (accounting for land use change) | gy EFFGTM:

in urban areas Changesin

by EU country 1 global

for baseline forestry

scenario LEITAP/MAGNET: Agricultural production, ;.re.a;slfor
— trade flows, prices (volumes in 2007 UsD et o s:;rf;;i

and volume changes)

1 o B B

CAPRI: Agricultural EFISCEN: Forest
production, management production, management
intensity, environmental intensity, environmental

impacts impacts

1 |

Dyna-CLUE: Land use patterns, land-use

WP6: Agent— & intensity
based modelling l
WP8: Ecosystem services indicators
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Environmental Studies



FOCUS SUR LES SERVICES EUROPEENS
DEMARCHE METHODOLOGIQUE

 CARTOGRAPHIE DES SERVICES (1 PIXEL = 1 VALEUR D’ES)

« e.g. pollinisation, stockage du carbone, loisir

* IDENTIFICATION DES COMPROMIS/SYNERGIES ENTRE SERVICES

« Associations négatives/positives entre services
» Distribution spatiale des bouquets de services

* IDENTIFICATION DES DETERMINANTS DES COMPROMIS/SYNERGIES

* Biodiversité, intensification de 1’utilisation des terres , facteurs socio-économiques ?

 APPLICATION DES MODELES DE SERVICE A PLUSIEURS SCENARIOS

« Carte de prédiction des services
« Evolution future des relations entre services (étapes 2 & 3)
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FOCUS SUR LES SERVICES EUROPEENS
DEMARCHE METHODOLOGIQUE

ECOSYSTEM SERVICES ASSESSMENT

ESj

Uniti

Values of ES
proxies per unit

v

PREPARING DATA

o

(e.g. climate change,
management strategies)

SCENARIOS

- ™
Transformations
(scaling, normalization)

\. J
Testing for
autocorrelation
\. J

yes
( Sampling
or
Geostatistical methods
\ (e& PCNM,SAR/CAR)

TRADE-OFF FRAMEWORK

a N
Detecting ES
\ associations
{ N
Identifying ES
bundles
\.

F N
Isolating drivers of
bundles
. ,
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1 PIXEL =1 SERVICE

» Cartographie du service de pollinisation
 Indicateur : "capacite relative des écosystemes a soutenir la pollinisation des cultures”
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1 PIXEL =1 SERVICE

» Cartographie du service de pollinisation
 Indicateur : "capacite relative des écosystemes a soutenir la pollinisation des cultures”
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1 PIXEL =1 SERVICE

» Cartographie du service de pollinisation
 Indicateur : "capacite relative des écosystemes a soutenir la pollinisation des cultures”
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1 PIKEL =2 SERVICES

Fire Weather Index

oy
- Low

0

Terrain Ruggedness Index
A

ow 0

Forests Vulnerability to Fires
— 38

Lm0

Corine Land Cover 2006

Fire Risk
- High
- Meduim
C] Low

Modération des incendies en milieu naturel
Basé sur :

* \Vulnérabilité des foréts aux incendies
* Clue-S (land cover)
« Variables topographiques
* Fire Weather Index
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MNHN - 7 mai 2014



1 PIXEL = PLUSIEURS SERVICES

Loisir

Résolution : 1 pixel = 1km?

Nourriture- Purification de ’eau
foufrage- '

fibre

Maintien de la .
diversité ggénéti(

enforét .. ¢
. ” .A » ‘
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climaE(stock C)&

i
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Biocontrdle des _
especes g
nuisibles

4
7

forétsmaux
tempétes
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ASSOCIATIONS ENTRE SERVIGES

Matiere premiere
(NUTS2)

e Détection de I’association entre ES
> Congruence spatiale entre paire de services

Cseq | WP | Fire| BC [Flood| Poll | Leis [Wind| DW | WS | Alien | FFF
Cseq | 1 [0.33|0.56|0.44 056 |066|0.79 [0.89 089 |0.80|0.73|0.24
WP 1 |0.37|0.61 | 0.45 [0.40 | 0.44 [ 0.09 | 0.10 | 0.09 | 0.66 | 0.28
Fire 1 [037|053|042|067 051|069 |0.78]0.75]0.47
BC 1 [051 (059|049 [051(050]0.36(0.73]057
Flood 1 |054[061]|061]|064]|057]|0.73|0.50
Poll 1 |073|071]|0.74 [ 061 |0.76 | 0.25 . : U
- Maintien de la diversité géneétique
Leis 1 |092[091]092(078|0.19

(NUTS2)

Wind 1 [0.60 040081003
DW 1 |0.67|0.78|0.05
WS 1 |0.78|0.04
Alien 1 |0.58
FFF 1

Congruence spatiale entre ES2a 2
Fraction de cellules congruentes par rapport a la plus petite surface provision
d’ES. Plus le rapport est fort, plus les 2 ES se supperposent.
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ASSOGIATIONS ENTRE SERVICES

Matiere premiere
(NUTS2)

* Détection de 1’association entre ES
> Congruence spatiale entre paire de services
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ASSOCIATIONS ENTRE SERVIGES

e Détection de I’association entre ES
> Congruence spatiale entre paire de services

Overlap
(NUTS2)

s
T
“

Alien 1
FFF

Congruence spatiale entre ES2a 2
Fraction de cellules congruentes par rapport a la plus petite surface provision
d’ES. Plus le rapport est fort, plus les 2 ES se supperposent.
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1 PIXEL = PLUSIEURS SERVICES

Overall relative ES supply
(Proportion of ES supplied per km?)

Bl
[ o2-04
[ Jo4-0s
06-08
B os-

> Europe globalement multifonctionnelle

(i.e. fourniture simultanée de plusieurs services
dans un méme pixel)

Provision multi-ES en Europe. Nombre d‘ES fournis parmi les
11 ES étudiés au sein du projet VOLANTE.
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DES BOUQUETS DE PIXELS

» Segregation spatiale des bouquets
de services écosystemiques

CLUSTER 2

» Meéthode : Carte auto-adaptative

OcCseqg @MwP EHeBC OFire Pall MLeis

M. MOUCHET — L ECOLOGIE DU PIXEL Cwind @Dw [Cws [l Alien [ Flood []FFF
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DES BOUQUETS DE PIXELS

Zones aquatiques

CLUSTER 2

Zones agricoles

Bouquets de services

grands types de land use land cover Bicseqg WP BBC MFre [IPol  ElLsis
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DIS-MOI 0U TU VIS, JE TE DIRAI QUELS SERVICES TU
AURAS...

La provision relative des services different entre les types de LULC

M. MOUCHET — L' ECOLOGIE DU PIXEL
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QUEL(S) FAGTEUR(S) INFLUENCECNET) LA
CONGRUENGE SPATIALE DES ES 2

« Deéterminants potentiels :

» Occupation du sol (Clue)

» Topographie

» Biodiversité (richesse spécifique en vertébrés terrestres)

» Climat (aridité, température, pluviométrie)

* Productivité primaire (+ HANPP)

« Humain (densité de population, économique, urbanisation)

M. MOUCHET — L' ECOLOGIE DU PIXEL
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QUEL(S) FAGTEUR(S) INFLUENCECNET) LA
CONGRUENGE SPATIALE DES ES 2

ArA AgA FSN WWB ‘
R2 0.269 0.243 0.196 0.283
agriLUl 14.57 403.28 52.55 11.72 _ |
Arid : 30.56 523.16 g e
Biol 27.75 1721.61 | 1574.65 33.19
Bio12 : 74.85 459.75 11.21 s
Biol5 5.70 106.29 560.89 g T Q
Bio7 30.67 985.88 32.28 121.81 © =
Biodiv 8.30 334.25 129.77 11.31 g
EcoDens 4.86 47.52 19.76 7.11 o
HANPP 4.00 85.05 440.36 13.86 e
ECE 3 £ 5 133.55 ;
mosaic 10.85 12.98 - - A e
NPPO 3.47 272.52 118.25 3.97 =
PopDens 2.60 57.52 5.00 4 ‘ ‘ ‘ .
TRI 3.07 30.98 208.51 3.64 05 0.0 05 1.0 15

RDA 1 (12.49%)

: S 7 3 : : -
Sélection des déterminants potentiels par type d’occupation TR SR e e e

desol. P ETA s e dans les zones agricoles.
R2 du modele choaisi en fin de procédure. Statistique F pour chaque

variable dans le modéle choisi.

Pb => déterminants des ES = caractéristiques des types d’occupation des sols
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DES PIKELS TRES (PEU) SERVIABLES

Cartographie des hotspots/coldspots de fourniture de service

Hotspot : valeur du pixel élevée
Coldspot : valeur du pixel faible

T

Nombre d’ES fournis par pixel Modération des risques d’inondation Maintien de la diversité génétique en forét
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DES PIKELS TRES (PEU) SERVIABLES

Pollinisation

e

Nombre d’ES fournis par pixel Modération des risques d’inondation Maintien de la diversité génétique en forét
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DES PIKELS TRES (PEU) SERVIABLES

Environmental Stratification of Europe
Environmental Zone

[ ALN - Alpine Nerth

[ BOR - Boreal

] NEM - Nemoral

 Hotspots principalement localises en : =y

B CON - Continental

ATC - Atlantic Central

B PAN - Pannonian +
] LUS - Lusitanian V
[C_J ANA - Anatolian

B VDM - Mediterranean Mountains

[[7] VDN - Mediterranean North 4

» Terres arables non irrigués (bioctrl, FFF) e et g
* Praires paturées (pur. eau, feu, bioctrl, FFF) -
« Vegétation (semi-)naturelle (poll, loisir, muli-ES)
» FOrets (tous les ES sauf FFF)

» Ecorégion continentale (tous ES)
» Atlantigue centrale (pur. eau, tempétes, FFF)

* Nord Méditerranée (bioctrl, pur. eau, poll, tempétes,
multi-ES) -

» Sud Méditerranée (bioctrl, poll, multi-ES)

atist
in southern Norway.

(Metzger et al 2005, GEB)
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LE FUTUR SELON VOLANTE (SRES MODIFIES)
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LE FUTUR SELON VOLANTE (SRES MODIFIES)

P R

9 milliards d’humains en 2010, | miliards ahumains en 2050,

Libéralisation des échanges ‘

Fortes demandes pour le bétall |
§ Faible régulation de l'occupation des [
- sols => perte de surfaces forestieres

et de biodiversité

Niveaux d’émission faibles a moyens,

Impacts climatiques moyens

- Alimentation durable
| Régulation de I'occupation des sols au
. niveau global pour le climat, la

Libéralisation des échanges

]

conservation des foréts et de la
biodiversité

| Niveaux d’émission faibles, impacts
i climatiques moyens

! 15 milliards dhumaindien 2010, E

Business as usual | |
Fortes demandes pour le bétail !
Faible régulation de 'occupationdes
J sols => perte de surfaces forestieres
et de biodiversité
¥ Niveaux d’émission faibles & moyens,
Impacts climatiques moyens

=
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10 milliards d’humains en 20350,
Echanges commerciaux régionaux
Fortes demandes pour le bétall
Régulation de I'occupation des sols au
niveau régional pour le climat, la
conservation des foréts et de la
biodiversité

Niveaux d’émission faibles a moyens,
impacts climatigues moyens

BTK Berlin (2011)



LE FUTUR SELON VOLANTE (SRES MODIFIES)

Protection de la nature
Régulation de la qualité de I'eau (diminution des apports azotés)
Amélioration des techniques agricoles/ rendements
Economie verte et bioénergie
Paiement pour stockage C
PES Environnement
Augmentation des emplois ruraux via CAP
. Compaction des zones urbaines
1 9. Limitation des effets climatiques et adaptation
. 10.Régulation du climat via I'agriculture
11 Forte reglonallsatlon du commerce

1.
i 2.
3.
4,
5,
6.
7

i =
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LE FUTUR SELON VOLANTE (SRES MODIFIES)

Evolution du pixel d’ici  §
Economie ———— 20 40 ’)’) : ——Environnement
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OU ACHETER SA MAISON EN 2040 2

2040 (A2)

Changements d’occupation des sols tres localisés
=> accroissement des mégalopoles (Londres, Paris, etc) €t des foréts

- built-up land

ﬁ arable land (non-irrigated)
- grassland

- (semi) natural vegetation

- inland wetlands

]: glaciers and snow
_] irrigated arable land
]:] abandoned arable
- permanent crops

- forest

]: sparcely vegetated areas
lj beaches, dunes and sands
l: salines

- water and coastal flats
- moors and heathland
:] abandoned grassland

M. MOUCHET — L’ECOLOGIE DU PIXEL
MNHN - 7 mai 2014 P Verburg, IVM VU, Pays-Bas ‘ | |I I

IVM Institute for
Environmental Studies



OU ACHETER SA MAISON EN 2040 2

Exemple avec le SE 'Bio control' :

Taux de disparition des hot-spots entre 2010 et
2040 sous le marqueur scénario A2 et le policy
scénario 1

e Travail en cours...

A premiere vue, peu de
variation entre 2010 et 2040
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OU ACHETER SA MAISON EN 2040 2

Travail en cours...

A premiere vue, peu de
variation entre 2010 et 2040

Difference

,w? J; '
LU: :

Sllght increase (0,05 - 0,15)
- Slgnlﬁcant Increase (0,15 - 1)
F RSN

120 180 240 |
o

Pollinisation - Différence entre 2010 et 2040 (A2 VPS5)
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» Les conclusions déependent entierement des ES choisis
» Europe multifonctionnelle MAIS plusieurs ES de production (nourriture/fourrage/fibre, matiéres
premieres)
< Communication aux parties prenantes
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» Les conclusions déependent entierement des ES choisis

» Europe multifonctionnelle MAIS plusieurs ES de production (nourriture/fourrage/fibre, matiéres
premieres)
« Communication aux parties prenantes

* Patrons spatiaux d’ES => reflet des gradients biogéographiques et climatiques
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» Les conclusions déependent entierement des ES choisis

» Europe multifonctionnelle MAIS plusieurs ES de production (nourriture/fourrage/fibre, matiéres
premieres)
« Communication aux parties prenantes

* Patrons spatiaux d’ES => reflet des gradients biogéographiques et climatiques

» Synergies et antagonismes surtout liés a la congruence/ségrégation spatiale des ES
» Processus ecologiques liant les ES non pris en compte
* Liés aux types d’occupation des sols

*  Exemple: le maintien de la diversité génétique et I’approvisionnement en mati¢res premicres spatialement congruents car
occurrent en forét uniquement
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Les conclusions dépendent entierement des ES choisis

» Europe multifonctionnelle MAIS plusieurs ES de production (nourriture/fourrage/fibre, matiéres
premieres)
« Communication aux parties prenantes

Patrons spatiaux d’ES => reflet des gradients biogéographiques et climatiques

Synergies et antagonismes surtout liés a la congruence/ségrégation spatiale des ES
» Processus ecologiques liant les ES non pris en compte
* Liés aux types d’occupation des sols

*  Exemple: le maintien de la diversité génétique et I’approvisionnement en mati¢res premicres spatialement congruents car
occurrent en forét uniquement

Peu de différence entre les scénarios
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 Plusieurs (nombreuses !) difficultés
 Eviter le raisonnement circulaire
« Gestion des nombreux NA et 0
 Définir un indice synthetique "multi-ES"
* Définir des seuils de fourniture/absence d’ES
+ Estimation de potentiels au lieu de valeurs mesurées sur le terrain
 Pas de variation saisonniere
« Estimation de la demande
 Estimation au niveau du pixel = > unite paysagere artificielle
« Analyser des patrons spatiaux => I’autocorrélation spatiale, un biais ou un résultat ?
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Mercl pour votre
attention
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VOLANTE marker scenario

Quantitative scenario settings in VOLANTE

ltem Sub-Item Spatial level Model V-Al V-A2 V-B1 V-B2
2020 2040 2020 2040 2020 2040 2020 2040
Demography Global ReMIND/MAgPIE 7.6 billion 8.5 billion 8.2 billion 10.3 billion 7.6 billion 8.5 billion 7.7 billion 8.9 billion
(Population)
Economic Global ReMIND/MAgQPIE xUS$ per capita [x US$ per capita |x US$ per capita |xUS$ per capita |xUS$ per capita [x US$ per capita |x US$ per capita |xUS$ per capita
growth (GDP) (global average)  |(global average)  [(global average) |(global average)  [(global average) |(global average) [(global average) |(global average)
EU-27/ LEITAP/MAGNET x% growth rate (EU{x% growth rate (EU{x% growth rate (EU{x% growth rate (EU{x% growth rate (EU{x% growth rate (EU{x% growth rate (EU{x% growth rate (EU
Country 27) 27) 27) 27) 27) 27) 27) 27)
Trade Global ReMIND/MAgPIE Trade liberalisation|Trade liberalisation|Continuous trade [Continuous trade | Trade liberalisation|Trade liberalisation|Highly regionally ~ |Highly regionally
patterns patterns self-sufficient self-sufficient
Globall EU- [LEITAP/MAGNET x% tariff reduction  [x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction
27/ Country
EFLFGTM x% tariff reduction  [x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction |x% tariff reduction
Agricultural Global ReMIND/MAgPIE
productivity Globall EU- (LEITAP/MAGNET
27/ Country
Country/Nuts |CAPRI
Consumer Calorie share of |Global ReMIND/MAgPIE Increasing demand |Increasing demand |Increasing demand |Increasing demand |Equal per capita  |Equal per capita  |Increasing demand |Increasing demand
behaviour and [animal products per capita for per capita for per capita for per capita for consumption consumption per capita for per capita for
food demand calories & calories & calories & calories & around the world, [around the world, |calories & calories &
livestock products [livestock products |livestock products |livestock products [sustainable diet  |sustainable diet  |livestock products |livestock products
(linked to income  |(linked to income  [(linked to income | (linked to income  |(“contractionand |(“contractionand |(linked to income |(linked to income
growth) growth) growth) growth) convergence”); convergence”); growth) growth)
Regional animal  |Regional animal
share +7% to -20% |share +11%to -
compared to 33% compared to
A1/A2/B2 Al1/A2/B2
Demand for Global LEITAP/MAGNET linked to income  |linked to income  |linked to income  [linked to income  |reduced according |reduced according (linked to income  |linked to income
animal products growth growth growth growth to numbers from  [to numbers from  [growth growth
ReMIND/MAgGPIE |ReMIND/MAgQPIE
Climate Change [Climate impacts |[Global/ EU- |ReMIND/MAgPIE/ Medium level of High level of Low Level of Not represented in
oncropyields |27/ Country |LPJmL emissions emissions (CC: Emisions AR4
and forest NPP (CC:ca.+3Cin GMT ca. +4C in (CC:ca.+2Cin Assumed low to

2100); medium
climate impacts

2100); medium
climate impacts

2100); medium
climate impacts

medium level of
emissions;
medium climate

o




SERVICES ECOSYSTEMIQUES - VOLANTE

Ecosystem .. .
: Prox Code Description Unit Source
service y p
Potential provided by ecosystems
related to the presence of certain . .
. Recreation potential . ecosystems (i.e. forest, coastline) Adlme_nsmnal
Cultural Leisure . Leis - N ’ S continuous JRC
index certain ecosystem characteristics -
- - index
(i.e. naturalness) and their
accessibility
Fooq-feed— Energy content FEE Energy content o_f agricultural MJ/ha IRC
L fibre production
Provisioning Round wood and harvest residues m®/ km?
. und w \Y idu
ey [T iz SR i from thinning and final felling forest/yr S
Climate Carbon Amountdc;f carlI:)ondthat |sI q oy VM
regulation sequestration B sequestered from land use, lan = VU/EFI
use change and forestry
RN Water Nitrogen retention Amount of nitrogen retained in '_ron ot
and el - - WP " nitrogen JRC
. purification capacity water bodies
maintenance removed/km/yr
Estimated on the vegetation
Fire risk index Fire vulnerability to wildfires, climatic Probability LECA/EFI
conditions and topography
Related to flood regulation. Based
Moderation of Relative water on the variability of the peak Adimensional
extreme A Flood discharge at the outlet of a continuous IVM VU
retention . ;
events catchment in dependence of land index
use and soil distribution
Wind disturbance . Basgd o the vuinerability of fores_t Adimensional
L wWind to wind disturbance (see annex D in - EFI
risk in forests . - index
this deliverable)
Biological Species providing
9 natural control of Based on the overlaid distributions Number of
control - BC . S : LECA
mechanisms invertebrate and of species providing pest control species
rodent pests
Relative pollination Related to the availability of floral Adimensional
Pollination potential provided by Poll resources, bee flight ranges and continuous JRC
wild bees the availability of nesting sites index
Maintenance Indicator for biodiversity in forests Mg dry
of genetic Dead wood DwW Related to the resource availability matter/km? EFI
diversity and species richness forest
Dis-service Invas_lve Alien threat score Alien Basec_i on the ecolog[cal Impact 2] Scores LECA
species the invasive potential of species




Cluster 1 Cluster 2 Cluster 3

2 %

Cluster 1 Cluster 2

BB

Cluster 3 Cluster 4

IDENTIFYING ES BUNDLES

»em

3 basic groups:

(semi-)natural and agricultural areas
(cluster 1)

Cluster : low provision of ES (biaised by
the availability of ES estimates in these
regions)

regions dominated by forest services
(cluster 3)

A fourth group related to water bodies
driven by the provision of water
purification (cluster 4) and Mediterranean
areas stand out as we look deeper into
clusters

Cluster 1 Cluster 2

%

Cluster 4 Cluster 5

BC_Rod
Fire

Il Cseq [0 Pol ] Alien
B wpP [0 Leis I Flood
B _BC Inv [ Wind B_FFr
(| ]

O ]

DW
WS




