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• Characterization of the farming and forestry systems in mountain areas 

• Assessment of farming and forestry systems susceptibility  

  to climate change and related ecological disturbances 

• Participatory Vulnerability Analysis of Land Systems 

• Mapping of Mountain Areas Vulnerabilities 

Main challenges

• Finding relevant spatial explicit datasets covering all 23 regions, at the same time

• Ensuring the participation of local stakeholders in the mountains and avoiding their fatigue

• Preventing MOVING activities (interviews, workshops, etc.)  from overloading stakeholders 

in strategic production periods of the key value chains

• Making spatially explicit the knowledge co-constructed with stakeholders
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Characterization of the farming and forestry systems 
in mountain regions

• Land use systems and land cover map in 23 reference regions

Using existing spatially explicit data at global, European and regional 

scales

Auxiliary geographical datasets used for additional qualitative and 

quantitative data

• CORINE land cover (COPERNICUS Land Monitoring Service)

• Dominant tree species (Brus et al., 2012)

• Tree density (COPERNICUS Land Monitoring Service)

• Human appropriation of net primary production (Plutzar et al., 2016),

• Wood production (Verkerk et al., 2015),

• Alpha- and Beta-multifunctionality (Hölting et al., 2019)

»» A new consistent and up to date spatial data set 

of these 23 mountain regions



M
O

V
IN

G
 |
 M

o
u

n
ta

in
 V

a
lo

ri
s
a

ti
o
n
 t

h
ro

u
g
h
 I
n

te
rc

o
n

n
e
c
te

d
n
e
s
s
 a

n
d

 G
re

e
n

 G
ro

w
th

Assessment of farming and forestry systems susceptibility 
to climate change and related ecological disturbances

• Set of susceptibility indicators related to the  susceptibility of the 

farming and forestry systems to climate change and other 

disturbances » climate and bio-climate projections, soil loss 

(present and future), rainfall erosivity (present and future), land 

abandonment (future), land cover 

  

Abandoned semi-natural 

grasslands in Bulgaria

• Bioclimatic variables: ClimateEU » historical and projected climate data for Europe. 

• Global drought hazard frequency and distribution

• Soil loss by water erosion

• Soil susceptibility to wind erosion

• Flood hazard

• Burned areas 

• Combined forest management pressure

• Forest disturbances 

• Risk of Agricultural Abandonment in 2030 

• Change in land systems in 2050 

• Productivity for the main crop types
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Assessment of farming and forestry systems susceptibility 
to climate change and related ecological disturbances

A totally new set of data for 23 Mountain 

regions of Europe:

Tables, maps and graphs expressing these 

indicators.
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• Development of a methodology to assess vulnerability at regional level combining 

 climate change drivers X socio-economic drivers   

  spatially explicit data X stakeholders knowledge and narratives

A dedicated engagement strategy to increase interest by stakeholders

More than 500 stakeholders involved in the 23 regions:                 
farmers and producers, extension officers and advisors, managers, other technical staff, researchers

Stakeholders involved in several steps: MOVING Communities of Practice  

 » evolving and deepening the interest for the analysis and the research-practice interface

• Assessment of the vulnerability of the land use system providing key resources to 

the selected Value Chain in each region, to critical drivers of change in a 20-year 

scenario and development of the respective Participatory Vulnerability Matrices           

» the most comprehensive analysis of vulnerability of mountain land-use systems in 

Europe done up to today.
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Participatory Vulnerability Analysis of Land Systems

dark blue boxes = participatory techniques; 

yellow boxes = aspects estimated from 

stakeholders’ perception

grey boxes= two components of vulnerability 

red boxes = vulnerability estimations.

WORKFLOW » several steps of 
interaction team X stakeholders

» several steps of 
information processing by the team
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Participatory Vulnerability Analysis of Land Systems

Scores of Ranking (A), Trends (B) and Sensitivity (C) of the drivers across all 23 regions

proportion of mechanisms reducing the vulnerability 
across drivers of change

we produced 23 Vulnerability matrixes
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9

The most important drivers of vulnerability across the 23 regions are similar = climatic drivers, 

particularly precipitation and temperature, extreme weather events 

However, impact is divergent: not all drivers negative » in some regions, some are expected to have 

positive impacts, for ex. on yield and productivity

 » importance of acknowledging regional and even local context

Land use and Land cover change NOT as main drivers » divergent from literature

Other, as distance to roads and cities, internet quality » also identified as key drivers

160 adaptation mechanisms identified across all regions »» most showed high social and 

environmental feasibility, while moderate technical and economic feasibility

Participatory Vulnerability Analysis of Land Systems
 what did we found? 
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Vulnerability

Matrix

Distance to Forests and Shrublands

< 250m 250 - 750 m ≥ 750 m

El
ev

a
ti

o
n

< 1000m 4 3 1

≥ 1000 m 5 4 2

At lower elevations and higher distances from
forests and shrublands Vulnerability of Pastures to 

Wildfire and Land abandonment is lower.

At higher elevations and closer to forests and
shrublands Vulnerability of Pastures to 

Wildfire and Land abandonment is higher.

and further: Mapping Mountain Areas Vulnerabilities
Co-construction with stakeholders » raised the 

awareness of the detailed spatial dimension of 

vulnerability and showed the rich local knowledge 

about this spatial dimension 

*Drivers have been selected 
*Identify 2 spatially explicit 
factors decisive in the 
variation of the system's 
vulnerability to these drivers
*build a two-input Spatial 
Vulnerability Matrix
*build the Vulnerability Map
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and further: Mapping Mountain Areas Vulnerabilities

• we integrated local stakeholders' empirical knowledge » a more nuanced understanding of local dynamics 

and characteristics that are more determinant for vulnerability

•  we detected very clear spatial differentiation at the local level » extremelly relevant for local management 

strategies, as urban expansion, road network, shrub clearing, etc.

Vulnerability Maps
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Thank you!
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