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Location: 41.8387° N, 8.2416°W
Area: 702.90 km2

Peneda-Gerês mountain PA (Portugal)

Annual means:
- Temperature: 13.3 °C
- Rainfall: 1272 (2500) mm



PENEDA-GERÊS PA

Drivers and Pressures

• Climate change

• Farmland and pastoral abandonment

• Changes in wildfire regimes

• Expansion of non-native species

• Hydropower infrastructures

• Expansion of tourism pressure
Santos C. et al. (2015)



Overarching question:

-How will current and future benefits supplied by mountain PAs be affected by future

climate and land management strategies?

Aims:

- To quantify and predict the response of vegetation functions and ecosystem

properties to alternative management strategies, considering the expectations of

multiple stakeholders in the PA.

- To translate those responses into shifts in societal benefits, namely preservation of

natural heritage and supply of water, soil and climate ecosystem services.

- To contribute for further use of instruments (e.g. models) based or fed by EO data

in the PA management, including in the timely monitoring of societal benefits.

STORYLINE – Question and motivation



Societal expectations for the PA

- Conservation of natural heritage
(species, habitats)

- Supply of ecosystem services

STORYLINE – Societal expectations and
management strategies

Ecological rewilding
The alternative

Economical development
The alternative

Current vegetation
The  current PA

Potential Vegetation (PV)
The  PA without people

Management options

Future management strategies

- Business-as-usual
- Economical development
- Ecological rewilding



VEGETATION
DYNAMICS

Future Climate
(other drivers)

PA BENEFITS
and OPTIONS

Management
strategies

SOCIETAL
EXPECTATIONS

STORYLINE – Our expectations



STORYLINE – Activities

SOCIETAL EXPECTATIONS- Supply of
ecosystem services

Climate regulation (carbon
sequestration)

Hydrological services (e.g. water
supply, flood control)



STORYLINE – Activities



STORYLINE – Activities



STORYLINE – Activities

Tradeoff
analysis



STORYLINE – Preliminary outputs

Land cover/use
change
Dynamica

EGO

Year: 2014 (Current PA)
LCCS level 4



STORYLINE – Preliminary outputs

In-field data
(plant diversity)

• Species-richness meadows (n=24)
• Recent management influences plant diversity
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STORYLINE- SETUP

SOCIETAL EXPECTATIONS

1) Conservation of natural heritage

Iris boissieri (narrow endemic)
Iberian wolf
Species-rich meadows

2) Supply of ecosystem services

Climate regulation
Water provision and flood control
Soil protection
Eco-tourism

Societal Expectations
1) Conservation of natural
heritage

2) Supply of ecosystem
Services

VEGETATION
DYNAMICS

Future Climate

M7 PA
BENEFITS

and OPTIONS

Management
alternatives

SOCIETAL
EXPECTATIONS
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STORYLINE- SETUP
Management alternatives
1) Business-as-usual
2) Economic development
3) Ecological rewilding
4) The PA master plan

Management alternatives
1) Business-as-usual – recent and current trends

will continue (e.g - farmland)

2)   Economic development - economic activities
(agriculture, cattle raising, forestry,
tourism) will be promoted

3) Ecological rewilding (Ceausu et al. 2015)-
Vegetation succession and other natural
processes are promoted after land
abandonment

4)   The PA management plan- the conservation
management strategy of the PA master
plan will be implemented

VEGETATION
DYNAMICS

Future Climate

M7 PA
BENEFITS

and OPTIONS

Management
alternatives

SOCIETAL
EXPECTATIONS



M7 Vegetation dynamics as a proxy of Socio-ecological
Transitions and future Societal benefits in Mountain PAs

Peneda-Gerês

STORYLINE- SETUP
Future climate
1) > winter precipitation and < summer precipitation
2) > min and average temperature

FuTURE CLIMATE
1) CMIP-5 experiment: RCP 4.5 (intermediate changes)

RCP 8.5 (strong changes)

VEGETATION
DYNAMICS

Future Climate

M7 PA
BENEFITS

and OPTIONS

Management
alternatives

SOCIETAL
EXPECTATIONS



Good points

•Explicit incorporation of local-scale heterogeneities (Pappas et al.
2015)

•Coupling climate change scenarios with land use/land cover change
scenarios

STORYLINE – Conceptual Framework
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DVM simulations (e.g. Carbon)

Research questions (e.g. Carbon)

Q1. How much carbon is stored and sequestered under current land use?

Q2. What is the change in carbon storage and sequestration as a result of land use changes?

Q3. How is this relevant for the design of public policies related to carbon storage and
sequestration ?
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DVM simulations (e.g. Carbon)

INPUT DATA: Land cover/use data for the current world and alternatives
Source Data: Landsat imagery based classification
Scheme: LCCS-Level 4

Ecological rewilding
The alternative

Economic development
The alternative

Current vegetation
The  currrent PA

Potential Vegetation (PV)
The  PA without people

Management options
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DVM simulations (e.g. Carbon)

INPUT DATA: Precipitation, temperature and radiation – DAILY Values
Source Data: Historical:interpolated observed dataset; Future: precipitation (Rainfarm);
temperature and radiation (discussion is open in the consortium)
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DVM simulations (e.g. Carbon)

OTHER INPUT DATA: Topography (DEM 30m); Soil properties (FAO soil map)
Annual values of Atmospheric CO2 (ice cores as in Frank et al. 2010)
Species-based parameterization of European Biomes (Hickler et al. 2012)
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DVM simulations (e.g. Carbon)

Spin-up period: 500 years (to reach a state of equilibrium of carbon pools and vegetation
cover
with historical climate conditions)- unavoidable step in DGVM applications

Runnings:
Potential Natural Vegetation simulation (since bare land until 2050)- The world without
people

Historical simulation (1980-2014)- Current world scenario

Management alternatives (2016-2050)- The alternatives (Ecological rewilding; economic
development)

Management alternatives + Future climate (2016-2050)- The alternatives (Ecological
rewilding; economic development) + Current world scenario (BAU)



M7 Vegetation dynamics as a proxy of Socio-ecological
Transitions and future Societal benefits in Mountain PAs

Peneda-Gerês

DVM simulations (e.g. Carbon)

Q1. How much carbon is stored and sequestered under current land use ?

Q2. What is the change in carbon storage and sequestration as a result of land use
changes?


