
Land Cover change

Linking past & present land use to current 
vegetation
Modelling vegetation response to land use 
change using Plant Functional Traits
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(Lautaret Pass, French Alps)
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The Study Site

24 km2, altitude : 1600 – 2971 m
Traditional Agricultural landscape with few 
farmers left
High conservation value
(Ecrins National Park, Natura 2000)
Tourism based economy

Global socio-economic scenarios

“Global” SRES Scenarios
“Regional” storylines (EU CAP, National 
nature conservation policies, demography…)
“Local” storylines

Land Use change

Analysis of past land use trends
(data from 1810 onwards)
Interviews of current land users
Futures formulation
Agent based modelling based on socio-
economic scenarios

Prospective ecosystem service 
change

“Service” interpretation of results of scenario 
based modelling of land use and land cover 
change

Spatialised using  site GIS (land use, land 
cover and ecosystem service maps)

Acceptability of change in services

Presentation of  prospective ecosystem 
service changes to stakeholders (virtual 
maps, photographs, artists’ impressions…)
Interviews with beneficiaries to assess 
acceptability

Land use and land cover change 
scenario based modelling
Creation of site GIS (past & present 
vegetation and land use data, physical 
environment)

Agent based modelling of land use change

Vegetation dynamics modelling using 
LAMOS modelling Shell (Lavorel, 2001)

Ecosystem Services

Interviews with service beneficiaries 
(farmers, tourists, hostelling professionals, 
hunters, flower pickers, National Park 
authorities…)
Linking vegetation characteristics and 
service provisioning (academics’ and 
beneficiaries' opinion)
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Matrix BF-ES : Identified beneficiaries 
and associated ecosystem services
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Matrix EA-ES : 
Ecosystem attributes and 

ecosystem services
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Matrix EF-ES(BF) : Beneficiaries’
perceptions of links between ecosystem

attributes and ecosystem services
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Acceptability « cube » : Evaluation of
changes in ecosystem services

by all beneficiaries for each scenario
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Matrix FT-EA : Plant
Functional Traits and
ecosystem attributes

State & Transition
Model for

Lautaret grasslands and
Plant Response Traits
to Land Use Change

Using Plant Functional 
Traits to link land use 

change (change in 
resources & disturbance)
to ecosystem attributes 
(structure and function)

Lautaret Vulnerability 
Assessment

Vulnerability is assessed by comparing 
acceptability of scenario outcomes
We will consider :
•sets of services
•particular services
•stakeholder groups

Land use & cover scenario based m
odelling

Service interpretation 
of m

odelling outcom
es

Acceptability of 
m

odelling outcom
es

Vulnerability Assessm
ent
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The aims of this research project are to :
• Quantify past and present ecosystem services in Villar d’Arène using “matrix”

framework
• Quantify links between past and present land use and vegetation
• Assess the sensitivity of ecosystem service provision in Villar d’Arène using 

scenario based modelling of land use and land cover change
• Assess the acceptability of prospective changes using social surveys
• Compare the acceptability of scenario outcomes to establish vulnerability of 

service provision
• Use Plant Functional Types as a vegetation modelling tool and test their 

potential as indicators of prospective ecosystem service change

Inter-site comparisons 
inside EU funded VISTA 
project : Vulnerability 
assessment of Traditional 
AgriculturalLandscapes of 
Europe


