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A crise da biodiversidade
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Transicao energética e fundamental

. Crises climatica e da biodiversidade estao interligadas
. Transicao energeética faz parte da resolucao destas crises
. Pode (e deve) ser feita sem piorar a crise da biodiversidade

. (Porque é que haveria de piorar?)



Principais impactos dos parques eolicos na biodiversidade

. Fase de construcao
. Perturbacao, destruicao de habitat, poluicao

. Fase de funcionamento: turbinas em movimento
. Que tipo de espécies afeta mais?



Principais impactos dos parques eolicos na biodiversidade
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Why wind turbines endanger bats

Researchers have known for a while that wind turbines

are a bigger threat to bats than to birds. About 90 percent
of the bats killed near turbines in a recent study showed
signs of internal hemogaagi guick changes

in air pressure, knownflas barotrauma.

volume 18, Issue 16, 26 August

Barotrauma is a significant cause of bat
fatalities at wind turbines

Erin F. Boerwald =, Genevieve H. D'Amours, Brandon ]. Klug, Robert M.R. Barclay

- NEWS CAREERS COMMENTARY JOURNALS w S(:ic]]c(\

Bats: Gone With the Wind

How are wind turbines killing thousands of bats? It's not the blades

L

25 AUG 2008

1. Bats should be 2. Turning turbines create 3. The effect is similar to
able to avoid the low-pressure areas near the a scuba diver who gets the
blades of turbines tips of the blades. When a bends when the air

using echolocation. bat flies into these areas, the pressure in his lungs has
In the study, only half air in its lungs is at a higher not had a chance to

of the dead bats had pressure than the equalize with the pressure
been hit by blades, surrounding air. It expands at the surface. Birds do not
and they may have and can rupture tiny vessels have the same problems.
been hit after they around the lungs. In effect, Their lungs are different
hemorrhaged. the bat’s lungs explode. than those of mammals.

Sources. Current Biology, National Geographic, Science Daily Press graphic by Tim Faherty

Morcegos: barotrauma




Mortalidade por colisao

. Aves e turbinas partilham o mesmo recurso: o vento
. Aves planadoras sao particularmente afetadas

. Risco depende muito das espécies (tempo em voo, altura de
VOO, comportamento)
Thermal lift
. Algumas alturas do ano sao particularmente
problematicas: e.g. a migracao, reproducao

climb =""-

+ rate, Yilimb

lidi loci
sink rate, gliding velocity

v:
horizontal velocity, Vi




Mortalidade por colisao nas aves




Mortalidade por colisao

nature

Explore content ¥ About the journal ¥  Publish with us v

nature > news > article

News | Published: 13 March 2012

Vultures blind to the dangers of wind farms

Ed Yong

Nature (2012) ‘ Cite this article

681 Accesses | 1 Citations | 133 Altmetric | Metrics

Collisions with turbines a result of visual adaptation for foraging.
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Os impactos podem ser evitados N
//;A Bom planeamento,

evitar areas sensiveis

Mitigation Hierarchy
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The mitigation hierarchy provides a logical framew to:

developments on biodiversity. Examples used across 'd farms are provided for each stage.

sensitive areas or times of year.

MINIMISE Reduce the duration, extent or intensity
of impacts, e.g. fewer larger turbines,

visual deterrents like black blades. R E ST A U R A R

RESTORE Repair local biodiversity impacted, e.g.

restoration of coastal habitat following Re p a ra I d a N O S

offshore cable landfall installation.

Compensate for biodiversity loss
elsewhere, e.g. creation of artificial
habitat, increase food availability.

COMPENSAR:
Promover a
biodiversidade (e.g.
noutros locais)
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Planear é a chave . .
| Sensitivity mapping
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Minimizacao: shut down on demand




Minimizacao: shut down on demand :
Birdfraclc
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RADAR Assisted Shutdown on Demand

Mortalidade zero de aves
planadoras (2010-2014)
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The biodiversity bank cannot be a lending bank

Sarah A. Bekessy, Brendan A. Wintle, David B. Lindenmayer, Michael A. Mccarthy, Mark Colyvan
Mark A. Burgman, Hugh P. Possingham
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As eolicas offshore em Portugal

Mapping seabird and marine biodiversity sensitivity to 5 ‘\7
marine wind farm expansion in Portugal f

Jo3do L. Guilherme, Beatriz Morais, Hany Alonso, Joana Andrade, Ana Almeida, Nuno Barros & Maria P. Dias*
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A importancia de Portugal para as aves marinhas

Portugal esta localizado no centro de duas grandes rotas
migratorias de aves marinhas e costeiras:

. East Atlantic Flyway
. Atlantic Ocean Marine Flyway

MARINE FLYWAYS

Marine flyways are

migr
rly use to travel between their

THE MARINE
FLYWAYS:

o
EEEQ’!THS Seabirdtracking.org [ G,B! M IKI



A importancia de Portugal para as aves marinhas

Ocorrem com regularidade cerca de 70 espécies de aves
marinhas e costeiras

Algumas das espécies em risco de extingao

Populacdes inteiras de algumas espécies de aves cruzam as
nossas aguas




A importancia de Portugal para as aves marinhas

As aves marinhas: 1/3 das espécies em risco de extincao

Bycatch nas
pescas

Espécies
ZEHIER
(gatos e ratos)

Edlicas: um
problema
emergente

2" Poluigéo,
= alteragoes
2w climaticas




As eolicas offshore e as aves

Estudos no Norte da Europa: confirmam efeito de mortalidade e displacement

SEABIRDS CANCOLLIDE GOOD FORAGING AREAS ARE NO MIGRATING BIRDS FIND A BARRIER IN
WITH WIND TURBINES LONGER USED THEIR FLYWAYS

Muito dificeis de avaliar no mar Parecem ser 0os mais relevantes para as aves marinhas



Como detetar a colisao no mar?

NewScientist D) (s
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Life

Stripy wind turbines could prevent
Ra d ares fatal seabird collisions

Based on principles of bird vision, researchers propose that seabird deaths at offshore wind
farms would be reduced by painting black and white stripes on blades

By Jason Arunn Murugesu

By 28February 2023

Sensores de colisao fxmem

Como evitar

a lllustration of the proposed wind turbine design to reduce seabird collisions




As eolicas offshore e biodiversidade
IMPACTS OF OFESHORE WIND.FARMS ON BIODIVERSITY.

Positivos Negativos

Efeito "recife” . Aves marinhas

. Mamiferos
marinhos

.No take zone (Area
Protegida Marinha)

Impact of noise Impact of vibrations

Reef effect Reserve effect on marine mammals and electromagnetic waves




A expansao dos parques eolicos offshore em Portugal
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Sensitivity mapping
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Sensitivity mapping

OPEN @ ACCESS Freely available online @ ‘PLOS | ONE

Mapping Seabird Sensitivity to Offshore Wind Farms

Gareth Bradbury'*, Mark Trinder?, Bob Furness?, Alex N. Banks?, Richard W. G. Caldow®, Duncan Hume® CrossMark

1 Wildfowl & Wetlands Trust (Consulting) Ltd., Slimbridge, United Kingdom, 2 MacArthur Green, Glasgow, United Kingdom, 3 Natural England, Exeter, United Kingdom,
4 Marine Manacement Orcanisation. Newcastle_United Kinadom

Map of relative abundance

Journal of Environmental Management 119 (2013) 5666

Contents lists available at SciVerse ScienceDirect

Journal of Environmental Management

journal homepage: www.elsevier.com/locate/jenvman

Assessing vulnerability of marine bird populations to offshore wind farms
Robert W. Furness®"*, Helen M. Wade®, Elizabeth A. Masden ©

2 MacArthur Creen Ltd, 95 South Woodside Road, Glasgow G20 6NT, UK
b College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow G12 8QQ, UK

©Environmental Research Institute, Centre for Energy and the Environment, North Highland College, University of the Highlands and Islands, Ormlie Road,
Thurso, Caithness KW14 7EE, UK



Sensitivity mapping

Species Sensitivity Index (SSI)

c Jid

Displacement

Collision Vulnerability Conservation score Displacement Vulnerability

. Time flying at collision risk Global Disturbance by wind farms

.Time flying at sea European Disturbance by boats
Nocturnal flight activity National Habitat flexibility

T .. Y
Collision Sensitivity Index (CSI) Displacement Sensitivity Index (DSI)

Species Sensitivity Index (SSI) =max (CSI,DSI)



Species Sensitivity Index (SSI)

Seabird sensitivity to marine wind farms

1.0 A Ducks (1) R . “
Storm-petrels (3)
Shearwaters (6) \‘ )
[ ]
Gannets (1) i .
0.8 1 Cormorants (2)

L ]

ki . 4
Phalaropes (1) i ‘ 1 ‘ : N }’

Gulls (9) | e

| -
Terns (5) ° o 4*
Skuas (3) ; -

Auks (3) o 1 f y

o
(o2}
L

NS IS
a
\

et

i
i
i
:
i i
i
i i
i
i i
i
i i
i
i
i
i
i
i i
' H '
b i ' i
. ' i ﬁ
i
i i
t \
i ' \
i \
i i
] |
i i {
i
i i
i
i i
i
i i
i
i i
i i
i i

) %

0.0 L L) L] L) I L) L] L] L) L] L] L L) L] L] ‘I L) L] L] ‘I Ll L] L L) ; L] L] L L) L] T Ll L] L

\i-‘:’ ‘@"Q ¢ \3‘0 Cbe'& '@‘ s Cb\\}\a@\ Q;&\'i\d‘ SO (b{tg&\eﬁé@& é‘d\&‘ Cbé QQ,\\ < (0\ NN Q\ \8®0\é &
&

& & o)
W R S Ola® "R X PSS EN & 1@
O@ < @'q,’bogfb \-:\G\Qe’b& NS \éﬂ(‘éo@z‘\ez@@&gtoo@\}tﬁ Q“%&'Z,ﬂ*‘%&»‘o\\}-ﬂ*@@‘ﬁ Q-") Qq\\(’ \Q‘S “»‘% ‘*‘6\ & ezo\gx*‘
X IR X <<, 02 S ¥ 3\ @
e. . F o) v c.-
© S ~ & ,b
*Qr\} $ i 6"6 6%?" Q}{b O\e
o [
,ﬁq,‘b N

. Very Low . Low Moderate . High - Very high




. s . A iana do Castelo ore
Mapa das zonas mais sensiveis P ~ R ...

na costa portuguesa A ‘

. Informar decisdes sobre localizacao e
delineamento de novos empreendimentos

. Linhas orientadoras para Estudos de
Impacto Ambiental

65 km

. Identificar lacunas de conhecimento

. Sensitivity (SSI)
. Estruturas de apoio na costa B Hih

. Aumento do trafego marinho -



Fundamental compreender os impactos locais

Before After Long-term monitoring

BACI

Before-After-
Control-Impact

https://blog.youwindrenewables.com/



Fundamental compreender os impactos cumulativos

Mitigation Hierarchy

Dos varios parques
(rota migratoria) Com outros impactos




Em resumo

. Transicao energetica é essencial (tambéem para a biodiversidade!)
. Pode ser feita sem piorar a crise da biodiversidade
. Solucgdes existem — sequir a hierarquia de mitigacao

. Muitos dos impactos sao evitaveis com um bom planeamento —
sai também mais barato a longo prazo
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