Eleven EXEMPLARS

Kim Nicholas, Meriwether Wilson, Ariane Walz




The aim:

At least 2 tools per exemplar, and

at least 2 exemplars per tool




Selection Criteria

1. Policy relevance

2. Ecosystem service provision thresholds
3. Fit with key project research questions

4. lllustration of trade-offs
5. Potential for new or improved tool development.

Spatial criteria

spatial scale

geographic domain in Europe
dominant land-use type = diversity
of ecosystem services.

Social criteria

relevance to EU directives and
policy

diversity and types of
stakeholders represented
dominant economic sector



(1) Exemplar on the urban-rural fringe of (6) Landscape management and
the Greater Dublin Region infrastructure development on rural
Lead: Marcus Collier and per-urban areas of the central Alps

Lead: Sandra Lavorel
(2) Urban dunes in Barcelona

Lead: Joseph Lascurain (7) Wine production and cultural
landscapes in Europe
(3) Conservation of cultural landscape, Lead: Kim Nicholas
Montado, Portugal
Lead: Margarida Reis (8) Multi-scale implementation of
environmental policy in Scotland
(4) Co-beneficiary management of Lead: M Metzger & Meriwether Wilson
marine/coastal ecosystems for Blue
Carbon, Balearic Islands (9) Circum-Mediterranean land
Lead: Nuria Marba abandonment

Lead: Wolfgang Cramer
(5) Trans-boundary River and wetland

management at the Lower Danube (10)Pan-European regulative Directives
Lead: Maya Todorova Lead: Peter Verburg

(11)Global Mechanisms for climate
protection and habitat conservation
Lead: Ariane Walz



(1) Exemplar on
the Greater
Lead: Marcu

(2) Urban dunes
Lead: Joseph

(3) Conservatiol
Montado, P«
Lead: Marga

(4) Co-beneficia
marine/coas
Carbon, Bale
Lead: Nuria |

(5) Trans-bound:
management
Lead: Maya T

1. Urbag-rural fringe of the Greater Dublin Reglon. Investigating the polential of incorporating
ESNC factors into the planning and menagement of expanding citics. with specisl emphasis on grecn
infrastructun: and green imovabion. A key issoe is the oritical thesholds between the provisions of mral
versus urban ES. common to all European cities.

L Urban dumes in Barcelona, Investippting the mudti-dimensional value of urban dunes based on the
ESNC concepts (o enhance cost-<fective management with muoltiple co-benefits, e.p. storm profection and
urban'peri-urban recreation.

A Conservation of culivral landscapes in the LTER region of Montado in Poriugal Using the
ESNC concept o combine the practioe, productive,. ecological gs well as cultural aspects: of socio-
ecological sysienss 0 promote improved mapagement of cork tees, Key issues are the effects of climate
change, land munagement and pollution in pushing Montado landscapes towsrd economic and ecological
tipping poinis,

4+ Co-be neliciary managemenl of marine/coastal ecosystems for Bloe Carbon on the Bale aric
Islands. Using the ES/NC concepts 1o guantify the potentiol and secority of the Blue Carbon sink in
seapmss meadows by evailuating the co-bencfits of management plans. The palicy context is key including
the EU Hohitats Dimectives, the Framework Directive on W sker and the Marine Strate gy,

-+ Trans-boundary Kiver and Wetland Management of (he Lower Danube, Investipating how the
ES/NC concepts will be mmed to estimate dinect and indimot socio-sconomic benefits, such as flood
mitigotion, enhancerment of water quality, fishing grounds, and carbon sequestration, across the Romanian-
Hulgarian border. This exemplar will optimize the mangeement and povernance of a siie supported by the
WEDand the Habitats Dinective,

i Effects of landscape management and infrastructiume development on rural and peri-urban
areas of the central Alps. Investigating the integration of ES/NC concepis into planning documents and the
permit process for infrastrecioe and pen-urban development. A key isse is o pmmoke cross-secioral
dizlogue thal optimiscs land wse and management decisions (e.g. agriculture, forestey, tourdsm and harand
mitigation) including spatinl frade-offs between up- and downhill beneficianes, leading to msighty into best
PrEctios i govemance stuclumes.

7. Wine production snd culiural landscapes in Europe. Investipating how o communicate
responsibly grown and made wines io consumers, including assezsmg their impacts on ESMNC. This
exemplar will further develop, implement, and test two existing instroments (o assess life-cycle impacts of
vineyerd practices.

g, Mulii-scale imple mentation of environmental policy in Scotland. Testing o vasiety of valuation
tools and povenane: instruments with decizion-meikers and. stakeholders applicd 1o issoes of land ose
change, marne sewardship and climate chanpe, from commumnity implemenlation i the national level. A
key issue is the strong Scottish Government suppart in operationalising the ES'NC concepts,

2 Circum-Mediterranean agriculiural land abandonment. Analysing policy oplions that redece
land sbandonment and maintain the delivery of ES (e agricultural products, risks of extmme events, semi-
natural ecosystem inkegnty, walter svailshility/runoff, carbon - storage)  while secounting  for  the
Medilemancan’s long legacy of Tund use history. A key issoe 1 o suppodt the identification of human
livelikood risks. as well as the opportunitics for sustainable mse of ESNC for Meditermenean people,

118 Pan-Europesn mepgulatory Directives. [mvestigating policy conflicts and synergics in onder (o
showease operational methody that improve. policy design wsing the ES/NC concepts. A key issie for BU
directives is the trade-off between ocosystem services, leading to policy conflict as well &5 peoviding
poientisl for synergies between directives end other policies.

11 Mechanisms for Climate Prodection and Habital Conservation at the global scale. Using 2
multi-scale ES/NC approgch (o test policy and markel instnmments for the ovie gosls of mitigating climate
change and reducing habitat loss at the global scale. A key isswe is to find balanced solutions that scoount
for the multi-dimensional inleractions between climale change, habitat loss and ecosystem functioning.
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Urban-Rural Gradient Exemplar (Fingal, Dublin, Ireland)

Significant urban / residential expansion during the economic
boom (2000-2007)

— Rapid development / poor planning

= # Significant deterioration of socio-economic circumstances after
the economic collapse (2008)
— Rapid decline / abandoned housing estates

g% Differing stressors on ES/NC during this time
— Impacts on ES / NC? (e.g. conversion of agricultural landscape)

— Lessons for new spatial planning and regulations?
— Potential for green infrastructure approach?
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Urban-Rural Gradient Exemplar (Fingal, Dublin, Ireland)

Instruments?

— CSO Data / Depravation Index? — population and socio-economic
change

— MOLAND? - land cover change
— Landscape Character Assessment? — spatial planning policies

% Partners?

— Fingal County Council

— Urban Institute Ireland (MOLAND)

SR & R ~ W:
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Hybrid dunes in urban areas on Mediterranean coast

A very initial (and a bit freaky) proposal
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The problem:

-——A

I
e —

The dune ecosystem disappeared by housing and building of hotels and tourist
infrastructure.
Climatic change and lack of dune protection leads to an increasing problem of storm

surges with sand disappearance and increasing risk to existing buildings and
infrastructures.




Our urban proposal:

“Hybrid”(*) dunes (with some support of geotextiles and knowledge on
coastal dynamics).

(*) The name was coined by Kim Nichols.




What region?

First idea is the Barcelona Metropolitan area, but would be nice to extend to,
minimum, the EU med coast (or at least Spain, France and Italy).

The idea of urban beaches is easily transposed to any med beach under intense
tourist use (or densities over 1 person X 16m2 of usable sand).

What problem?

Hybrid dunes as an efficient tool to protect coastline from abrasion (regression)
due to storm surges. Dunes as ES-NC and Green infrastructure protecting coastline
from a process also related to climatic change.

Problems mainly related to the difficulty to intervene in an area which is strongly

governed by central governments. Local communities would be able to invest and
intervene but not allowed by a rigid and centralised governance system.

Research needs:

We need to show real projects with good results with hybrid dunes.
Are there specific ways of modifying the soil around Ammophila arenaria to
improve downward root growth?
What is the relationships with specific beach profiles and dynamics and
placement of soft artificial structures?
What are promising artificial ways of rejuvenation of artificial fixed dunes?
(key issue on dune management in BCN).




TOOLS TO BE USED

Information:

The role of crowdsourcing to inform of dune response on storm events along the EU Med coasts
QR codes “in situ” to inform visitors.

Information and meta analysis about existing projects.

Information about the research needs previously cited.

Location of troubled beaches. Google Earth works nice!

Decision making tools:

Decision trees to identify and group dune and beach coastal dynamics.

Legal and policy instruments which could lead to local stakeholders empowerment. Ways to get
permit to act on a very centralized and interventionist legal and administrative environment.
Trade-offs between trampling and intensive use of sand beaches. Mainly when local businesses
are paying for the project.

Information and decision processes leading to at least partial crowd-founding of the projects.

Implementation and management instruments:

Resource hub with state of the art information about ongoing projects.

Decision trees to asses needs of artificial rejuvenation of dune ecosystem.

Policy suitability of the local stakeholders participation and funding of projects.
Data elicitation and social media instruments to show the benefits of this strategy.




Lead partner: José Lascurain.

Local partners: it depends on the geographical extent of the project.

Probably the minimum is: Metropolitan Area of Barcelona Administration.
They have held an international workshop on dune management organized by
Jose a couple of years ago.

If necessary a local engineering company and a lawyer specialized on
environmental management.

Other formally part of OPERAs?

| would be very happy if could count with:

e Kim Nicholas (who coined the term hybrid dune).

e Wolfgang Cramer (as we had a conversation on the idea of extending the
project to a wider geographical area).

Things to discuss!!!!




R Conservation of a Cultural Land

montado Geographic Scale: Regional Location: W Mediterranean

P O R T U G A L Land Cover: Forest & Sectors: Forestry, agriculture

agriculture & tourism
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T montado Conservatlon of a CuIturaI Landscape

PORTUGAL

The ecological and the cultural
heritage of the cork trees is a key

CONSTITUENTS OF WELL-BEING

asset of the Montado landscape. ECOSYSTEM SERVICES Security
Provisioning :Eg 32:?{IESSEEE£E ACCESS
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Basic material
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Bringing the ES/NC concept into P |
practice; productive, ecologic and i Good social relations AN

MUTLIAL RESPECT
ABILITY TO HELP OTHERS

cultural aspects of socio-ecological
system will be combined to
promote an improved manage-
ment and landscape conservation.

LIFE ON EARTH - BIODIVERSITY

Tpias
Solurce: Millennium Ecosystern Assessment | 1 4

COLOR WIDTH
ﬂﬂl . Potential for mediation by Intensity of linkages between ecosystem
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T montado| Conservation of a Cultural Landscape

PORTUGAL
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| Instruments 1: Info tools and data

>

Mapping (land-use services), monitoring and early

i warning (ongoing studies)
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r b | Instruments 2: Decision making tools

Valuation and participatory decision

N5 Instruments 3: Implementation and management
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Photograph: Manu San Félix
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Carbon burial rate (g C m® yr™)
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Tnopical Temperate Salt Mangroves Seagasses
forests forests marshes

Figure 5. Mean long-term rates of C sequestration (g C m™ yr™') in soils in
terrestrial forests and sediments in vegetated coastal ecosystems. Error bars indicate
maximum rates of accumulation. Note the logarithmic scale of the y axis. Data

B sources are included in Tables 1 and 2.
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> Limestone reef :

Value
Ecosystem o (US$ ha'' year”)

Seagrass (/> 19 004
Salt marsh O 9990
Mangrove @ 15 9990

Coral 62 6 075

Trore! () 1900 0.5 2 007

Duarte et al 2008 Estuaries and Coasts

. The loss of P. oceanica meadows compromises the carbon sink function, not
just by decreasing carbon sequestration but enhancing the risk of carbon
emissions from stored C deposits.
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Lower Danube exemplar: Persina nature
park
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The main aim of the Danube case is to research and find/ prove the link between
Danube ecosystems and a range of environmental benefits for communities in the
area, as well as in the Danube river basin, given the application of appropriate set of
instruments to safeguard or improve them.

Instruments:

e social valuation

* market-based instruments related to biomass management (work already started
on a pilot level) and carbon-based, including PES, offsets

e decision-support instruments to show the value of restoring and managing a
wetland, as well as trade-offs between different ecosystem services

Responsible for the exemplar: WWF

Partners:

* VU University, the Netherlands
e Denkstatt Bulgaria

* TIAMASG, Romania

Non-OPERAs partners: 4 local municipalities, Association of Danube
Municipalities (Danube basin level), ICPDR, Directorate of Persina Nature
Park, local entrepreneurs interested in biomass use, farmers, etc.
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Two contrasted focal areas within the
Central French Alps LTSER

Grenoble
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3 Urban development scenarios
as.part of the planning proces
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Main issues in the Central French AI;‘

Urban / sub-urban development strategies and s
consequences for biodiversity and ecosystem service ..
provision ;

| Sub-urban spread vs. agriculture

- Viability of local agricultural production

& Demand for recreation and biodiversity conservation
from urban / rurban population

Protection from natural hazards (flooding, rock falls,
avalanches...)

Green infrastructure development
i > Planning for multiple, some times conflicting

—— objectives | o




Regional and
local stakeholders

Existing climate scenarios Participatory development of land-use and
land planning scenarios e
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Potential ES provision and MCA analysis of
trade-offs and synergies

Adaptation
options through
additional
constraints on land
development and
land-use

Demand for ES

Regional and
local stakeholders



WP1 & WP3
Institution Main contacts Relevant sectors Wp2
R G M
Communaute de communes da Haléne Poimboeuf, chargée des questions
X i local government X
Grenoble (Meiro) denvironnement
Philippe Vieille, vice-président développement .
Communaute de communes du durable, Valarie Lacoua, Service Amenagement de ; (CJ
e i local government \0 . o(\
Grésivaudan I'espace, Alexandre Chalencon, Charge de eC 3\'\
développement Tourisme, \e S e(“
5 - : Arnaud Callee, responsable du programme d'actions en \\'\Q (\c)
Conseil Général de I'lsere : ) loes’ \) (@)
faveur de la faune, de la flore, et des habitats (0 (e(/
IAgence d'Urbanisme de |a Région Hugues Merle & Marielle Pezet-Kuhn, Chargés ,\(0(0 3"\)
Grencbloise (SCOT consortium) d'études environnement chez AURG (c, (\
£ . )
AVENIR - Conservatoire _ S \66 \‘:(0
¥ il Roger Marciay, responsable scientifi- (®) \)( X X X
départemental des milisux naturels \(\e\\ ‘O
¥ Centre d'Etudes Technigues de : i \:b ‘(ﬂ\ :
s Virginie Billen, chef de 1> \<\CJ S ~rotection X
I'Equipement de Lyon '\\‘ O(e
CRPF - Centre Régional de la Propriété s e CJQA ‘\
s Denis Pelliss’ S (e\ Forestry X X
Forestiere OCG \‘\)
Jean” Q( . C\) dnghois, :
.1e O _ |Farming, forestry,
‘\\\ 3% <vallier,charge |~
Parc Naturel Repional du Vercors ‘\Q,b . (\ 1 wave, resp, du pole hiod e;‘i'l X
. i iadiversity,
‘\C (\\ ~etton, chargé de mission i !
Q@( \,b(\ tourism
QQQ -ponsable du Service Forét de
ONF - Office National des 0(\0 _re et Jean Claude Sarter, animateur Forestry X x
e 4 la direction territoriaie Rhone-Alpes
; «granigue Gitton, consailléra grandes cultures &
Chambre d'agriculture de ['isa&rn, : 9 1 g Farming X X
I'antenne de la Tourdu Pin
Adayg {Associationde
Daveloppement de 'Agriculture dans |Thiery Loeb, animateur local Farming *
le ¥ Grenobiois)
Coemite Departemental du Tourlsme ’ ;
f Harine Andre, Responsabe Pale animation et services  |Tourism X
de l'lsére
Office Municipal du Tourisme de Villars Dominic Va ssal,Directeur ¥
Association de Développement Tourisi{Valeriane Janet, Directrice X

Table 2 - Stakeholders who will be involved in the project, per work package {righ-hand side columns). WP1, 3 and 4 are split according to the scale
§ Or subsystem in which stakehoiders will participate. R stands for regional scale, G for the Grésivaudan subsystem and M for the '4 montagnes’ subsystem



Contributing projects and funder

/ MOUVE: R \

Vercors — 4 Montagnes
Ecological intensification of
livestock production
Trait-based ecosystem service
modelling
ES bundles and trade-offs

Trait-based ecosystem servnce
modelling »’

Résilience to climate and

social change / /

~ 'G
é biooiverss e \

CONNECT
French Alps
Biodiversity: taxonomic,
phylogenetic, functional

Ecosystem Service models
Conservation strategies

REGARDS

Lautaret:

ESNET :
Grenoble peri-urban area sin Lt s
Regional development
Ecosystem Service models
Biodiversity

Green infrastructure

@ biodivers




Instruments — InvESt ecosystem service mode
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Greésivaudan valley - Biomass production " Biomass C stocks & _Fr.d :
. focalarea = " ] ] ! g

Total C stocks

Orchards
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Instruments —
Trait-based ecosystem service models

Structure et processes Modelled ecosystem Modelled &
properties ecosystem services
Traits
VgH Green Biomass » Forage quality
LNC Crude protein content » Forage quantity -
LDMC Nitrogen mineralization : :
. -+ Soil fertilty
oy LPC potential
=
) :
5 Vmax Nitrate retention ——* Waterquality
»
% DEA Soil organic matter content —+ Carbon storage
=
= Abiotics
N components
Flowering onset Pollination
WHC
Litter mass Aesthetic
Soil NO3
NNI Simpson Index Botanical
; diversit
Altitude Y

conservation
_— -_ T ———_ - -



Mechanistic trade-off
analysis Modeled contem

Traits

VgH Green Biomass

— Crude protein content ™

LDMC
- Nitrogen mineralization
c LPC .
) potential
aEa Vmax
S E> Nitrate retention
= DEA
.E Abiotics Soil organic matter
% components content
— .

Flowering onset
WHC
v &
Soil NO3 Litter mass
NNI Simpson Index
Models Synergies & trade-offs
Positive effects Positive correlations

Negatives effects Negatives correlations

R Lamarque, Lavorel et al. in revision



Land management types

. Mon grasslands . Terraces gra
Bl Terraces mown and fertilized Grasslands mown
I Terraces mown #7%% Grasslands mown and fertilized
B Terraces grazed Grasslands grazed

#// Grasslands grazed and fertilized

7% m ‘ Alpine maadows

Current situation

Future

. International
scenarios

Drastic

Intermittent

Lamargue et al, submitted



Instruments to be developed in OPERA

Remote sensing to parameterise functional models of ecosystem
services

MCDA and other trade-off analysis methods
3D visualisation — coll. ETH

-

Biodiversity offsets and habitat banking
Certification and other labels

4




Kim Nicholas Marc Metzger Marcus Lindner Dariya Hadzhiyska and Boyan Rashev Denkstatt
Lund U U Edinburgh EFI



Targets

— Maintain and enhance vineyard ES
such as C sequestration and
biodiversity habitat

— Maintain and enhance economically
viable wine industry in traditional
regions

— Maintain and enhance social
traditions and sustainable tourism in
wine regions

Analysis: Further develop, implement, & test 2 instruments to
assess life-cycle impacts of vineyard practices through the value chain,
and communicate these to the consumer
e Marcus Lindner, EFIl: Material Flows Analysis using ToSIA (Tool for
Sustainability Impact Assessment)
e Dariya & Boyan, denkstatt: Life Cycle Analysis tools




Scotland: supporting multi-scale implementation of
environmental policy




Major recent policies have an
ES/NC focus:

e Climate

e Land

* Biodiversity

e Marine

Scotland: supporting multi-scale implementation of
environmental policy

There great policy interest

- and ongoing research:

. * UK National Ecosystem

Assessment

National ES/NC research
— James Hutton Institute
— Forest Research

— CEH (OpenNESS case-
studies)

Emerging Community of Practice



Scotland: supporting multi-scale implementation of
environmental policy

We plan to:
» Use Scotland as national case to test OPERAs philosophy
e Have a multi-scale approach (EU context — National — Regional)
e Test a wide range of instruments
— Scenarios
— Valuation methods
— Mapping
— ?Certification (Whisky!)
Work with and find synergies with:
— OpenNESS
— other national partners
— Scottish Government
* -3¢ Develop a CoE and Resource Hub for Scotland

~7*#* Lead: Marc Metzger, Univ. of Edinburgh
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Questions / object

1) Ecosystem services fro

Mediterranean (agro-)ecosystems under
multiple pressures (global change) -

IMBE, Aix-en-Provence, France

change

direite demographic &
urban pressure

]

role of land management and ES demand for
assessment for sustainable agriculture natural

ressources

Wolfgang Cramer, Alberte Bondeau, Simon Decock,

_—

Mediterranean Agrobiodiversity & Ecosystem Services

Zinbe

degraded agroecosystem

production W
biodiversity v
C sequestration
esthetic value

& water holding capacity

N

\ 4

2) Role of biodiversity in Mediterranean agroecosystem functioning

Landscape diversity, diversity of crops and woodlands, agroforestry, mixed farming, traditional

practices & innovative systems
Does the higher diversity of agro-ecological systems provide social and economic benefits in a more

sustainable way?

3) Research objectives for the
Mediterranean OPERAs
exemplar:

better quantification of the interactions between
agriculture and biodiversity

estimation of ES trade-offs between different
agricultural systems

evaluation of the capacity of Mediterranean
biodiverse agroecosystems to provide viable,
sustainable, and resilient ecosystem services in a
global change context

test the applicability of a process-based
ecosystem model (LPJmL) in this context

?

Climate & socio- landscape farming
economic system diversity practice

I

\ 4 A 4

oo < . 4

specific B agroecological

biodiversity
LPJmL

A4

ecosystem services (&
dis-services)

food production
C sequestration
water cycle

fire risks
pollution
energy input
esthetic value

\ 4

functional

<
<

biodiversity

crop
protection

Med. agroecosystem




Mediterranean Agrobiodiversity & Ecosystem Services

e
Data 1:

1) Input data for ecosystem
climate, soil properties, atmospheric

Wolfgang Cramer, Alberte Bondeau, Simon Decock,
IMBE, Aix-en-Provence, France

Several data sets already in-house,

composition ([CO,], [05], N deposition), etc available freely, or through
(historical, present, projections) collaborations (GHG Europe, Carbo-
Extreme, FUME, OT-Med etc)

2) Data on management / farming practices /
landscape diversity:

land use, rotation, fertilizer use, irrigation,
associated crops, multiple cropping, organic
farming, mixed farming, crops-livestock,
agroforestry, agrosystem typology, agro-  Je—

ecological infrastructures, corridors, hedges, LT
Wheat area High Natural Value farmlands
farm typology, etc (Monfreda et al, 2008)  (SOLAGRO., 2010)

(historical, present, scenarios)

Projected Climate Change (Gracia-
Ruiz et al., 2011)

Richesse messicole
par département 3

3) Socio-economic data:
(historical, present, scenarios)

&

conen v 33 L)

En pourcentage

Typology of exploitation Arable weeds richness i
(SOLAGRO., 2010) (CBNBP-MINHMP 2000) Legens L

—_— a2 Fig 4 Typl

- (0060 .
Land use change scenarios
T
8 21 33 44 589%dela population totale f%ﬁ;ﬂﬂ:” (Verburg et 0/., 2010)

Work to do: complete, gap

i \ riapita Rural vs. urban population ot e = e T o ] )
. & Trade of agricultural products f||||ng’ homogenlzatlon, etc
s = (CIHEAM, Atlas Mediterra 2010)



Data 2:

Meta-analysis of studies (exper S, surveys,
modelling) for comparison of different agricultural
systems to provide indicators of ES trade-offs in the
Mediterranean region

Mediterranean Agrobiodiversity & Ecosystem Services

Summary of ecosystem quality per farm type in the EU (Reidsma ef al. 2006)

Ecosystem quality (%) Farm types Production systems
100 No production Primary vegetation
40 Extensive grassland management Medium/ high cattle density on natural grassland
35 Extensive organic farming Low-External-Input and Sustainable Agriculture,
permaculture
25 Extensive farming Traditional farming; extensive farming;
Low-External-Input Agriculture
20 Intensive organic farming Rainfed organicfarming
20 Intensive grassland management Grassland production based on ploughing,
reseeding and fertilization
15 Highly intensive organic farming Organic farming in developed countries
10 Intensive production systems Intensive agriculture; integrated agriculture;
High-External-Input Agriculture, conv. agriculture
5 Highly intensive prod. systems Irrigation based agriculture; integrated agriculture;

drainage based agriculture; additional soil levelling practices;
regional specialization

Ex.: Reidsma, P. et al., 2006. Impacts of land-use change on
biodiversity: An assessment of agricultural biodiversity in the
European Union. Agriculture, Ecosystems and Environment.

~an
.
.

(examples for studies to evaluate)
Agroforest Syst (2011) 81:93-108
DOI 10.1007/s10457-010-9363-2

Farm-SAFE: the process of developing a plot- and farm-
scale model of arable, forestry, and silvoarable economics

ARG Agroforestry Systems 43: 71-80, 1999,
}11; lT‘ © 1999 Kluwer Academic Publishers. Printed in the Netherlands.
. Palm

Growth and nitrogen status of young walnuts as affected by
intercropped legumes in a Mediterranean climate

C. DUPRAZ" *, V. SIMORTE’, M. DAUZAT', G. BERTONL’,

A. BERNADAC? and P. MASSON?

'INRA-Lepse, 2, Place Viala, 34060 Monipellier, France; *“ENSAT, Laboratoire d'ingénierie
agronomique, 145, avenue de Muret, 31076 Toulouse, France (*Author for correspondence:
E-mail: dupraz@ensam.inra.fr)

Agricultural Systems

ecosystem degradation (%) Endemism Richness of
- Vascular Plants (no LU)

Private Sector Rural
Economy Employment -

i | Private Sector

illustrative application:
?;;:‘”“ ffxpm land use & management data
1) ecosystem degradation due to LU
é) change in the endemism richness of vascular plants

&2
$

Aural Yields Economy
Employment _ Soil
& Carban Yields
Soll Carbon i
Water Flow
GHGs . GHGs
X Regulation *
Mitigation Mitigation Water Flow
Water Quality Regulation
Crops
Biodiversity

Crops Biodiversity Water Quality

(hypothetical tradeoff analysis based on process model and

ES indicators).
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Instrument:

The LPJmL agroecosystem mo¥
Mediterranean region

Example output from process-based LPJmL simulations

LPJ-DGVM
(Sitch et al. 2003, Gerten
etal., 2004) .

Process-based dynamic
global model
for natural vegetation

[CO,] & climate

\

C/CO,
H,O

soil properties 7\

. - U i

A ) o
j ; 24 |
—rireaaii .?i‘é‘t e, ™ ; b
e TR Wi AR 11-100 ] ~
= ¥ Y. & |Eia Ve N
E 3 : e I 501 - 1000 { LA
Fire ocurrence (Thonicke et al., 2010) | ™% ¢ 1 off (Gerten et al., 2006)

()

LPJmL

(Bondeau et al. 2007, Rost
etal., 2008,

Waha et al, 2011) :

LPJ for managed Land (with
crops, pastures, bioenergy,

irrigation, etc)

-I I'Fl\.

Ii-tl

CCinduced yield change
(Miiller et al, 2009)

Yield ?
(1OM/ha) " I

- . [ - |
Wheat ylelds (Bondeau et a/ 2007)

Accounting for agricultural management in a process-based model

Mediterranean LPJmL
(PhD Simon Decock)

with perennial crops (olive,
grapes) and different
managements (e.g. mixed &

Ability of adapted cropping
practices and soft water
management for increasing
production in rainfed agriculture
(Rost et al., 2009)

)

¥ vapor shlft (muIchlng,

=> connection with socio-
economic data to quantify trade-

offs

Subsequent estimation of tradeoffs between agricultural and non-
agricultural ecosystem services, using adaptation of econometric models,
e.g. InVest or ARIES (or with OPERAs partners?)



Exemplar:
Pan-European regulatory
Directives

Analyse changes in trade-offs between
¥ ecosystem service objectives as result of
ab. conflicting or synergetic policies

~
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Rl OPERASs-PARTNERS:

i VU-IVM (lead)
Prospex, Marc Gramberger
|EEP, Patrick ten Brink
WCMC, Matt Walpole
ETHZ, Adrienne Grét-Regame)
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Pan-european exemplar: instrum

e Sk T o R R
Stakeholder process on

policy demand for
instruments at EU level

Information tools:

— Scenario analysis

— Impact assessment

— Trade-off analysis
" Decision tools:

— Economic accounting??
Uptake:

— Stakeholder engagement (?)

S

Demand for instruments 4.1)

Data

—eeeed l (—[ Information tools (T4.2) ‘ A

Information

—ey l 1—{ Decision support (T4.3) } -

Decision

e— li—( Management instr. (T4.4) W L

Implementation and uptake

abpajmouyy




CENTRAL RESEARCH QUESTION
What are impacts of global policy foci on
climate, biodiversity or biodiv & ES protec-
tion on regional, national and global scale?
What are balanced solutions accounting for
multi-dimentional interaction between
climate change, habitat loss and ES?

TOOLS:
Information tools for policy making
—> Simulation (land use, ecosystem
responsed and post-processing
qguantification of ES)

- Economic valuation

- Regional ES modelling

- Regional PES schemes

- Dialogue with muiti-level
decision makers

THE PLAN:
Multi-scale investigation in 3-5 tropical
countries to analyse the impacts of different
policy foci, by

A. Large-scale modelling & economic
valuation

B. Regional case studies including ecosystem
modelling and varying PES

OPERAs PARTNERS: Ariane Walz, Almut Arneth, Peter Verburg, Roy Brower, Genevieve

Patenaude, Bruno Locatelli, Emilia Pramova




