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Wind Enegy and Land Cover: The Case 
of Portugal in a Mediterranean and 
European Context
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Wind Resources

Inside PA Network & other

environmentally sensitive areas

>300W m2
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2021

5,7GW

288 windfarms

2640 turbines

30%

Wind farms 
and 
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How we are
affecting our 
land and 
sensitive areas?

https://siaia.apambiente.pt/AIA_Todos.aspx

Data from centralized 

source of all EIA processes 

in Portugal

https://siaia.apambiente.pt/AIA_Todos.aspx


Dataset

AIA Proc Land Cover CLC Level3 Turbine 
Platforms and 
Foundations

Access Roads 
and Slopes

Trenches for 
Electrical 

Cables

Switching 
Station

Substation Total Affected 
Area

3747 Vegetação
natural e 

seminatural

Natural 
grasslands

15.42 16.27 1.97 0.14 0 33.8

3747 Matos (esteval) Sclerophyllous 
vegetation

6.79 6.29 0.37 0 0 13.45

3747 Matos (esteval) 
com quercíneas

dispersas

Sclerophyllous 
vegetation

7.32 8.3 1.46 0.14 0 17.22

Process Code Year Process Link N of 
Turbines

Installed 
Capacity

Technical 
Report Link

Project 
Name

Nacelle 
Height

Rotor 
Diameter

Maximum 
Height

3747 2025 https://siaia.
apambiente.
pt/AIA1.aspx

?ID=3747

25 165 https://siaia.
apambiente.
pt/AIADOC/A
IA3747/volu

me1rtv12025
1816331.pdf

Projeto de 
Hibridização
da Central 

Fotovoltaica
de Alcoutim

(Parque 
Eólico

SOLARA4)

115 170 200

• Retrieved data from EIA 

• Period 2010-2025

• 1.1 GW

• 19% of installed Capacity 

in 2024

Metadata

Afected areas from EIA/EIncA

https://siaia.apambiente.pt/AIA1.aspx?ID=3747
https://siaia.apambiente.pt/AIA1.aspx?ID=3747
https://siaia.apambiente.pt/AIA1.aspx?ID=3747
https://siaia.apambiente.pt/AIA1.aspx?ID=3747
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf
https://siaia.apambiente.pt/AIADOC/AIA3747/volume1rtv120251816331.pdf


Land 
Transformation

Our sample

• 1.1 GW

• All permanent 

infrastructures

• 19% of installed capacity 

in 2024

Broad-leaved forests

Sclerophyllous vegetation
Natural grasslands



Land 
Transformation

Our sample

• 1.1 GW

• All permanent 

infrastructures

• 19% of installed capacity 

in 2024

Comparisons

Study Geography Area/MW

Diffendorfer J., Compton R., 2014 EUA (1,9 GW) 0.93
Diamianidis Chr. et al., 2022 North Greece (695 MW) 0.26
Kati V. et al., 2023 Greece (1.2 GW) 0.78
This study Portugal (1.1 GW) 0.36

Broad-leaved forests

Sclerophyllous vegetation
Natural grasslands



European 
context

https://www.nature.com/articles/s41597-020-0469-8

• Database of Wind turbines

• Natura2000 sites

• CORINE Land Cover

• Human Footprint

• Portugal, Spain, Greece, 

France, Belgium, Germany 

and Denmark

• 69 900 Wind turbines

https://wcshumanfootprint.org/map/

https://natura2000.eea.europa.eu/
https://land.copernicus.eu/en/products/corine-
land-cover/clc2018



Human 
Footprint 
Index

Weighted distance algorithm to 

main drivers of human impact, 

2000– 2019



Land transformation inside/outside Natura 2000 sites

Inside N2000

Wind turbines position only
CORINE pixel ~100m



Land transformation inside/outside Natura 2000 sites

Natural grasslands
Moors and heathland

Sclerophyllous vegetation

Non-irrigated arable land
Industrial or commercial units

Inside N2000



Human 
Footprint Index

Inside Natura 2000Outside Natura 2000

Wind turbines positions
HFI pixel ~200m



Human 
Footprint Index

Inside Natura 2000Outside Natura 2000

Wind turbines positions
HFI pixel ~200m

Less 

impacted 

landscape



Call for action
2030 PT NECP 

8,50 GW wind

51% Gross Final 

Consump.

2024 5,9 GW installed (wind)

2023 35,2 % Gross Final Consump.

https://www.apren.pt/pt/energias-renovaveis/potencia

https://energy.ec.europa.eu/system/files/2019-
06/necp_factsheet_pt_final_0.pdf

https://energy.ec.europa.eu/system/files/2019-
06/pt_swd_en_0.pdf

Speed up the Energetic 

Transition

44% expected increase in 

Portugal

REPOWER EU increase the EU’s 

2030 target for renewables from the 

current 40% to 45%

Fossil Hydro Wind Biomass Solar

Resolução do Conselho de Ministros n.º 149/2024, de 30 de outubro



Context-
specific conflict

NIMBY-explanation (‘Not In My 

Back Yard’) and micro-

sociology

Conflicts with 

Fragmentation and Nature 

Conservation



National 
initiative

Map of less 
sensitive areas to 
wind and solar

~3% of Continental Territory

2.65 km2

https://geoportal.lneg.pt/mapa/?mapa=AreasCandidatasRenovaveis

https://www.lneg.pt/wp-
content/uploads/2023/07/2aVersaoMapa
AreasMenosSensiveis_Jul2023.pdf
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Key 
Takeaways

• Promote multisector dialog based on 
evidence

• Explain the development context

• Do these before developing

• Promote transparent EIA

• Apply the mitigation hierarchy

• Mindset on positive impacts
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Thank you !
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