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Collaboration since 2015, with 2 main aims:

v" Conduct Applied Research on the interactions
between Transmission PL and Biodiversity (strong
focus on birds)

v" Promote Knowledge Transfer to REN and other
stakeholders

Main research areas:

« Mortality by collision and impacts on bird populations
» « Effectiveness of mitigation measures (wire-marking)
« Monitoring methods to assess different types of impacts

» « Birds nesting on pylons: opportunities and risks
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WHITE STORK NESTING ON REN PYLONS



Population size (pairs)
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WHITE-STORK NESTING ON REN PYLONS

LETTER

bird population

Costa’, Marcello D’Amico'”, Ricardo C Martins'** and Inés Cal‘.ry"”

Wired: impacts of increasing power line use by a growing

Francisco Moreira""”, Vitor Encarna¢io’, Gongalo Rosa’, Nathalie Gilbert’, Samuel Infante®, Julieta
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WHITE-STORK NESTING ON REN PYLONS
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Drivers of power line use by white storks: A case study of birds
nesting on anthropogenic structures

Francisco Moreiral? & | Ricardo C. Martins™? | Inés Catry1’2'3 | Marcello D'Amico’?
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Main Results:
« Distance to feeding grounds
and surrounding land use

* Pylon age and structure
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No. of electrical faults / 100 km of line

WHITE-STORK NESTING ON REN PYLONS

Contents lists available at ScienceDirect

Journal of Environmental Management

ELSEVIER

joumal homepage: www elsevier.comAocate/jenvman

Long-term management practices successfully reduce bird-related electrical
faults in a transmission grid increasingly used by white storks for nesting

Francisco Moreira®>% | Ricardo C. Martins ®™°, Francisco F. Aguilar *®, Anténio Canhoto,
Jorge Martins ¢, José Moreira “, Joana Bernardino > ¢
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No. of Stork Nests / 100 km of line
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@ Anti-perching devices

Nesting platforms
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WHITE-STORK NESTING ON REN PYLONS

Effectiveness of “anemometers” in reducing 100%
nest reconstruction 80%
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(MANY) OTHER SPECIES NESTING ON REN PYLONS



OTHER SPECIES NESTING ON REN PYLONS

First national survey (2021-2023)
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OTHER SPECIES NESTING ON REN PYLONS

Total of 13 species (beyond the white stork)

« 3 sp of Corvids (1 threatened)

Raven Carrion crow Jackdaw (EN)
Corvus corax Corvus corone Corvus monedula
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OTHER SPECIES NESTING ON REN PYLONS

* 5 sp. of other Passeriformes (small-medium size)

l» Rui Morgado

House sparrow Tree sparrow (NT) Spanish sparrow Spotless starling Crested myna (exotic)
Passer domesticus Passer montanus Passer hispaniolensis Sturnus unicolor Acridotheres cristatellus
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OTHER SPECIES NESTING ON REN PYLONS

* 5 sp. of raptors (3 threatened)

Rui Morgado

Common kestrel (VU)  Lesser kestrel (EN) Black-winged kite Little owl Bonelli’s eagle (VU)
Falco tinnunculus Falco naumanni Elanus caeruleus Athene noctua Aquila fasciata
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OTHER SPECIES NESTING ON REN PYLONS

From 13 species (apart from white stork)

* 9 (69%) with high dependence on cavities of white stork nests

Eﬂ? REN pylons hold 4 threatened species

%3 Risks associated with transmission lines

4 types of recommendations :

« Adapt the monitoring /management program
« Avoid / minimize disturbance near some pylons (Bonelli’s eagle)
* Adopt or reinforce measures to reduce collision risk around pylons

« Active promotion of nesting behaviour on pylons (e.g. nest boxes)
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WIRE-MARKING FOR BIRDS
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WIRE-MARKING FOR BIRDS

« Wire-markers (aka Bird Flight Diverters - BFDs)

The most used mitigation measure worldwide to
reduce bird collisions with power lines

» Wide variety of devices available

\ 4

Little/scattered information
on wire-marking effectiveness
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WIRE-MARKING FOR BIRDS

Contents lists avallable at Sclencelinecr

* Global meta-analysis on wire-marking effectiveness

Journal of Environmental Management

ELSEVIER journal page: hit olsnvior

Research article

> C Ompﬂ ati on Of 3 5 Stll di es con du Ct e d until 2 01 9 Re-assessing the effectiveness of wire-marking to mitigate bird collisions

with power lines: A meta-analysis and guidelines for field studies

Joana Bernardino ™ | Ricardo C. Martns™", Regina Bispo®, Francisco Moreira ™"

* REN Slodkversity Chalr, CIRIOL TG - Gt de igog d Porm, Compus Agririo de Vafrie, 4445 661,
Vuiras, Porsge!

. Ceratro de derestigmin & zcuraes 3 e Agronomu, ot e Lisbont, Toperta e Apueks, 1349.017,
Fisbon, Pormpal

* Deparvameniy de Mastaatics & Cewro de Muaterainiva « Aplicogoes (CMA), Foeddide de Citnelas ¢ Teenogis, Unhwrsidade Nove de Lisboo, 2879-516, Caparks,
Partygal

66 separate trials

o @ > Study/trial origin:  « Europe — 45 trials (68%)
o USA — 11 trials (17%)
* South Africa — 8 trials (12%)
5 (s ) * South America — 2 trials (3%)
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WIRE-MARKING FOR BIRDS

* Global meta-analysis on wire-marking effectiveness

OVERALL EFFECTIVENESS

n(R) [95% ClI] =-0.70 [-0.89, -0.52]

~ 50.4 % reduction in mortality rates

in wire-marked PLs, compared to controls
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Reference In R [95% CIE]
Koops & de Jong (1982), trial 1 -2.36[-2.87, -1.84]
CIGRE (2018 4

Costa & Infante (2011), trial 1
Calabuig & Ferrer (2009), trial 4
Janss & Ferrer (1998), trial 1

De La Zerda & Rosselli (22003) |
Costa et al. (2012), trial

Costa & Infante (2011), trial 4
\(I:rowder §2000 ), trial 1

Koops & de .iong (1982), trial 3
Murphy et al
Horenk et al (. 018) ‘crlalz
Horenk et al (2018), trial 1
Brown & Drew ien ( ‘1995 trial 1
Costa et al. (2012), tri
Marques et al. (2007) lrlalz
Alonso et al. (1994)
Koops & de Jong (1982), trial 2
Marques et al. (2008), trial 2
Lorenzo & Cabrera (2009), trial 1
Infante (coord.) (2011), trial 2
Costa & Infanté (2011), trial 2
Crow der (2000), lrlalz
Shaw (2013), trial 1
Ecossistema / EGSP (2008a)
Costa et al. (2012), trial 3
Anderson (2002), trial 5
haw (2013), t trigl 2
Janss & Ferrer (1998), trial 2
Venlana Wildlife Society (2009) trial 1
qbues et al. (2007), trial 1
Cala UIg&Ferrer (2 09) trial 3
Crow der (2000), trial 4
Infante (coord_g g!()ﬂ), trial 1
Hartrman et al. (2 10)
Anderson (2002), t
Calabuig & Ferrer (2009 trial 1
Brow n & Drew ien (199 ) trial 2
Ventana Wildlife Sﬂmety (2009), trial 2
Procesl (201 0;
Neves & Infante (2009)
Costa & Infante (2011) trial 3
Sporer et al. &
Crow der (2000), lrlal3
Ec055|sierra (2007)
EGSP/ Ecossist. / Ecosativa (2009b)
renzo & Cabrera (2009), trial 3

Es (2012), trial 2

Calabug (2009) trial 2

Estanque 20

Procesl (201 ~~

Barrientos et al (2012 ~
Marques et al. (2008), trial 1 ~
Procesl (2013b

Anderson (2002), trial 6

EGSP/ Ecossist. / Ecosativa (2009a)
Scott et al. (1972)

Anderson (2002), trial 2

Anderson FDDZE, trial 4

Anderson (2002), trial 3

~

-1.22[-1.97, -0.486]
-1.19[-1.33. -1.05]
-1.18[-1.45, -0.91
-1.09[-1.74, -0.44
-1.01[-3.00, 0.98]
-0:89[-1.10, -0.69
-0.87[-1.77, 0.02

-0.56 [-0.75, -0.37]
-055[-0.98. -0.12
-055[-0.97, -0.13
-0.51]-131, 0.29]
-0.48[-0.79, -0.18]
-0.48 [-0.68, -0.28]
-047[-0.72, -0.23
039 [-0,57, -0.21
-0.39[-0.67, -0.11
-0.32[-0.66, 0.02
-0.31[-2.69, 2.08]
-0.30[-0.43, -0,18]

-0.59 {-2.40, 1.21

-0.28[-0.75, 0.1

-0.24 [-0.83, 0.34]
-022[-0.94, 051
-0.15[-1.19, 0.89]
-0.13[-0.40, 0.14]
-0.05[-0.21, 0.12
0.00 [-0.42, 0.42
0.05 [-0.87, 0.97
0.17 [-0.59, 0.94
0.23 -0.37, 0.83
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WIRE-MARKING FOR BIRDS

* Global meta-analysis on wire-marking effectiveness

MODERATING EFFECT OF... )
Habitat:

 BFDs tend to be more

effective in wetlands
Voltage Habitat Type of Device .
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WIRE-MARKING FOR BIRDS

AN OVERVIEW OF PEER REV] EWED STU DI ES BACI Design G Fccr-Reviewed BA or Cl Design

e RGI brochure oct. 2024
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Effectiveness range: 54 — 98.8%
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A BIOPOLIS
WIRE-MARKING FOR BIRDS

* Next steps

» Continuous development of wire-markers’ design ...and deployment practices

(e.g. size, patterns, glow-in-the-dark properties, LEDs) (e.g. bucket truck, helicopter, drones)
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WIRE-MARKING FOR BIRDS

BEFORE-AFTER CONTROL-IMPACT (BACI) DESIGN

* Next steps

Paired spans #1 (#2)  (#3) (#4) Paired spans #5
| J

» Conduction of more “well-designed”
effectiveness studies Year 1 % g ﬁ
Before BFDs
g, o \Arﬁmh‘}

(e.g., BACI design, with several replicates)

=

Experrmenta} Contro.‘ Experimental  Control

[ A [
Year 2
After BFDs g % % /5 % ﬁ
Rl \»M PP e s ey ot athieidy
= ~B-
Experlmenta;‘ Contrcf Experimental  Control

> Assessment of wire-markers durability,

particularly in studies using Flappers
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