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IENE 2020 International Conference

WELCOME
TO THE IENE 2020 INTERNATIONAL CONFERENCE

The University of Evora, in the framework of the LIFE LINES project, and the Infrastructure
and Ecology Network Europe welcome you to the IENE 2020 International Conference.
This year, due to the COVID 19 pandemic constraints, it will not be possible to host you in
Evora, the beautiful World Heritage City in southern Portugal, as originally planned. The
Conference was postponed to January 2021 and will take place fully online. We will be
physically distant and a hand-shake or a hug will not be possible. But we are still together
to share ideas and experiences that will inspire the adoption of nature friendly solutions in
Linear Infrastructure Networks.

IENE 2020,
“LIFE LINES - Linear Infrastructure Networks with Ecological Solutions”

“No effort is too small to preserve biodiversity”

Humans are today the main biological influencers of ecosystems, biological commu-
nities and species survival. In 2020, the World Economic Forum recognized that “bio-
diversity loss” is one of the threats with plausible higher impact on Global Economic
Development.

Linear infrastructure (LI) networks such as roads, motorways, railways, navigation and
irrigation channels, pipelines and electric powerlines, fences, etc. have grown expo-
nentially since the middle of the 20" century. However, most existing LI networks built
before the 90" decade are not environmentally friendly, do not consider properly biodi-
versity conservation and have immense negative impact on wildlife.

Every year, billions of animals are killed by cars, hit by trains, powerlines collisions,
electrocuted in electrical poles, drowned in artificial channels, and isolated from their
natural resources and mates through insurmountable LI barriers. Light, noise and hu-
man activities associated with many of these infrastructures displace wildlife form large
areas or induce stress and lowers fitness of those that remain, contributing to small-
er, more isolated and less resilient populations. As the climate changes progresses,
species can only survive by moving along with the shifting ecological conditions. This
requires even more mobility across the landscape, worsening the already detrimental
impacts of LI networks. Whether acting in isolation or synergistically, these impacts are
a major step to the extinction of species and populations.

On the other hand, the habitats related to linear infrastructures, including verges, areas
under powerlines poles and others, if properly managed, may play an important role
as corridors or biodiversity refuges, counteracting the adverse ecological effects of LI,
particularly when those are embedded in highly human-modified landscapes.
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Particularly in the last two decades, Environmental Impact Assessment (EIA) processes
increasingly demand new LI to be ecologically sustainable. However, very often the
assessment and mitigation are focused on the new infrastructure itself discharging the
larger landscape context and the integration and intervention on other infrastructures
already present.

Monitoring data on ecological impacts of LI and mitigation efficacy is more available
than ever. New devices taking advantage of machine-learning techniques and artificial
intelligence are being tested to promote safer LI for humans and wildlife through the
reduction of accidents and non-natural mortality, and promotion of safer LI crossings.
Big data about species occurrences and ecological needs, increasingly detailed satel-
lite imagery, new and progressively cheaper genetic tools and powerful computers,
and modelling techniques are helping us to understand better than ever, interactions
between LI and biodiversity. Landscape designers and planners, LI managers and con-
structors, decision makers are, like never before, aware of the risks and opportunities
for biodiversity associated with LI development. No net loss politics and compensatory
schemes are powerful and promising tools to prevent biodiversity decline. However,
till now, they are not doing enough. Achieving ecologically sustainable LI implies to
mainstream biodiversity across all phases of LI development, giving natural capital the
priority it deserves in all parts of the process. So, is it time to strengthen this message
to top world politicians and decision-makers.

For already existing LI, the investment towards sustainability may seem huge and im-
possible to accommodate in short term national or institutional budgets. However, of-
ten, simple actions, like repairing a fence, adapting a culvert, isolating an electrical
cable, etc., can make a difference. When understood by local human communities and
authorities these small things will easily get ingrained by people and the motto “no
simple action is too simple to help biodiversity” will echo and cement the cooperation
across all sectors and regions. Rushing this to happen is the responsibility of all of us,
but the support and incentive of decision-makers is the master pylon to implement and
spread the idea, guarantying a sustainable Earth where biodiversity, including people,
may thrive.

The IENE 2020 International Conference Organising and Programme Committees
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GENERAL INFORMATION

IENE 2020 - Conference Secretariat

UBC - Unidade de Biologia da Conservacao
Departamento de Biologia, Universidade de Evora
Pélo da Mitra

Apartado 94

7002-554 - Evora, Portugal

P: +351266760881

E: iene2020@uevora.pt

The IENE202 International Conference is fully online.

More information about IENE and the activities of the network consult: www.iene.info
For specific questions about IENE, contact the secretariat through: info@iene.info
Do you want to become a member of IENE? Visit: www.iene.info/become-a-member

IENE recognizes and awards outstanding efforts made to reduce the detrimental effects
of transport infrastructure on nature and enhance its potential for a positive influence.
The IENE Award comprises a public recognition and does not include any grants. The
awards are given in two categories:

e The IENE Personal Award: appreciates outstanding engagement and special
achievements made by individuals;

e The IENE Project Award: appreciates extraordinary work accomplished by initi-
atives, activities or plans;

* |n addition to these awards, a third award will be given during the conference:

¢ The IENE 2020 Best Poster Presentation Award: appreciates high-quality poster
presentations.

While the first two awards are granted by the IENE Awards Committee, the third award
will be given to the candidate that receives most votes by the conference participants.
All participants receive instructions of how to vote during online registration.

For more information:
www.iene.info/iene-awards/
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The IENE Personal Award was given to Vaclav Hlavac.

“For his outstanding achievements and personal engagement concern-
ing the mitigation of negative impacts of infrastructure on nature. He
has very successfully spread the ideas of road ecology and especially
transformed these ideas into practical actions in the field on nation-
al as well as on European level. By his work and enthusiasm, he has
achieved a lot in the Czech Republic but also internationally and thereby
has been an inspiration to many other European colleagues.”

The IENE Project Award was given to the “Spanish Working Group on Habitat Frag-
mentation caused by Transport Infrastructure”.

“The National Working Group on Habitat Fragmentation caused by
Transport Infrastructure was established in 1999 to establish Transport
Ecology in Spain. It is composed of representatives from the Transpor-
tation and Environment Departments of Spain’s Regional and National
Governments and is coordinated by the Biodiversity and Natural Envi-
ronment Sub-Directorate General in the Ministry for Ecological Transi-
tion. The Working Group published various technical prescriptions that
help to effectively prevent and mitigate habitat fragmentation through-
out the entire infrastructure cycle. Apart from technical solutions the
Working Group also forms a platform for knowledge exchange and
awareness raising. The IENE Award appreciates the excellent work and
impressive efforts that have been done by the Spanish Working Group
in the last 20 years!”

CONFERENCE SCHEDULE

Monday, 11 January
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Hour (CET)

08:30 - 10:00

Training Session

Roadkills - Part 1

Quercus

10:00 - 10:30

Coffee Break / Networking

10:30 - 12:00

Training Session

Roadkills - Part 2

Quercus

12:00 - 13:30

Lunch Break / Networking

13:30 - 15:00

Training Session

Wildlife Crossings / Fencing - Part 1

Quercus

15:00 - 15:30

Coffee Break / Networking

15:30-17:00

Training Session

Wildlife Crossings / Fencing - Part 2

Quercus

17:00 - 17:30

Coffee Break / Networking

17:30 - 19:00

Training Session

Wildlife Crossings / Fencing - Part 3

Quercus

The conference language will be English.

The Conference Time Zone will be Central European Time (CET; UTC/GMT +1 hour).
General Information
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Tuesday, 12 January
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Hour (CET)
Welcome Session
08:30-9:15
Quercus
Plenary Session I:
09:15-10:15 Molecular tools to assess the ecological impacts of transportation infrastructures
Plenary Niko Balkenhol, University of Goettingen (Germany)
Quercus
10:15-10:30 Coffee Break/Networking
Session 1.1.1. Session 2.1.1. Session 3.1.1. Session 4.1.1. Session 5.1.1.
10-30 - 12:00 Full Presentations: Infrastruc- Workshop: A Review of Wild- Workshop: The Potential of Fu_II Presentations: Wildlife and Full Presentations: Infrastruc-
: : Linear Infrastructure Interac-

Parallel Sessions

ture Ecological Mitigation and
Defragmentation - 1

Quercus

life-Vehicle Conflict Observation
Systems

Arbutus

Smart Technologies for Ecolog-
ical Planning and Landscape
Measures

Thymus

tions: Field Monitoring and Eco-
logical Solutions - 1

Cistus

ture Ecological Mitigation and
Restoration - 1

Lavandula

12:00 - 13:30

Lunch Break/Networking

13:30 - 14:30
Plenary

Plenary Session Il:

Challenges and advances of road and railway ecology in Latin America

Fernanda Z. Teixeira, Graduate Program in Ecology / UFRGS (Brazil)

Quercus

14:30 - 14:45

Coffee Break/Networking

14:45 - 16:15
Parallel Sessions

Session 1.1.2.

Full Presentations: Infrastruc-
ture Ecological Mitigation and
Defragmentation — 2

Quercus

Session 2.1.2.

Workshop: Mitigating Railway
Impacts on Wildlife

Arbutus

Session 3.1.2.

Side Event: LIFE SAFE CROSS-
ING Seminar: Introduction to
the Workshop and Topics con-
cerning Large Carnivores and
Transport

Thymus
(ends 16:30)

Session 4.1.2.

Full Presentations: New Tools to
Monitor Ecological Impacts of
Linear Infrastructures

Cistus

Session b.1.2.

Full Presentations: Wildlife and
Linear Infrastructure Interac-
tions: Field Monitoring and Eco-
logical Solutions — 2

Lavandula

Coffee Break/Networking

Coffee Break/Networking

16:15 - 16:45 Coffee Break/Networking (16:15 - 17:00) (16:30 - 17:00)
Session 2.1.3.
Session 3.1.3.
(starts 17:00) (starts 17:00)
i starts 1/:
16:45 - 19:00 Session 1.1.3. Workshop: Advancing the Role

Parallel Sessions

Poster Session

Quercus

of NGOs to Promote Wild-
life-friendly Infrastructure

Arbutus
(ends 18:30)

Side Event: LIFE SAFE CROSS-
ING Seminar: Thematic Discus-
sion Session

Thymus
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Wednesday, 13 January
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Hour (CET)
Plenary Session lll:
09:00 - 10:00 Birds using (and abusing of) linear infrastructures: storks and power lines
Plenary Francisco Moreira, CIBIO/University of Porto (Portugal)
Quercus
10:00 - 10:30 Coffee Break / Networking
Session 2.2.1.
Workshop: Development of an Session 3.2.1.
Session 1.2.1. rl:gr:i::il;lﬁ Ilflllggp(?sgellj\/(la)ﬁ:f; Workshop: An International Session 4.2.1. Session 5.2.1.

10:30 - 12:00 Side Event: LIFE LINES Final contribution to preserve exist- Strategy and Action Plan for Full Presentations: Road Ecolo- | Full Presentations: Green Infra-

Stakeholders’ Engagement on

gy: Impact Assessment, Mitiga-

structure Networks: Policy and

Parallel Sessions Seminar - 1 ing national and international | o\ i ople Transport and other tion and Monitoring - 1 Strategic Planning

important Green Infrastructure .

Quercus . . Linear Infrastructure .
parallel to linear infrastructure Cistus Lavandula
improvements within Europe Thymus
Arbutus
12:00 - 13:30 Lunch Break/Networking
Session 2.2.2. Session 3.2.2.
Session 1.2.2. Workshop: Helping Tigers, Rhi- Workshop: Planting and pres- Session 4.2.2. Session 5.2.2.
20 . 16 ) ) ) nos, and Elephants Cross the ervation of trees on dams and | Full Presentations: Road Ecolo- | Full Presentations: Citizen Sci-

13:30 - 156:00 Side Event: LIFE LINES Final

Parallel Sessions

Seminar - 2

Quercus

Road: Wildlife Friendly Infra-
structure Measures in Asia

Arbutus
(ends 15:30)

dykes as a part of green infra-
structure: Conflicts - Solutions
- Implementation

Thymus

gy: Impact Assessment, Mitiga-
tion and Monitoring — 2

Cistus

ence and the Involvement of
Civil Society - 1

Lavandula

15:00 - 15:30

Coffee Break / Networking

15:30 - 19:00
Plenary

IENE General Assembly

Quercus
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Thursday, 14 January
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Hour (CET)
Plenary Session IV:
09:00 - 10:00 The EU Biodiversity Strategy 2030 - Perspectives and Implications
Plenary Jakub Wejchert, DG Environment, European Commission (Belgium)
Quercus
10:00 - 10:30 Coffee Break / Networking
Session 3.3.1.
. Workshop:
Session 1.3.1. Sessm-m _2'3'1' . GLOBAL CONGRESS: Linear Session 4.3.1. Session 5.3.1
Full Presentations: Infrastruc- Workshop: Wildlife and Traffic | Infrastructure and Environment | o 5 oo e ession 9.5.1.
10:30 - 12:00 ’ Handbook Update: towards (GCLIE): A Platform to Enhance : Full Presentations: Managing

Parallel Sessions

ture Mitigation and Defragmen-

European standards for fauna

Cooperation and Coordinated

ture Ecological Mitigation and

Biodiversity along Road Verges

tation passages and fencing Action between the Existing Defragmentétlon -3 Lavandula
Quercus Arbutus Continental Conferences on Cistus

Ecology and Infrastructure
Thymus

12:00 - 13:30 Lunch Break/Networking
Session 3.3.2.

Session 1.3.2. . Workshop: Road sides as eco- Session 4.3.2. Session 5.3.2.
Full Presentations: New Tools Session 2.3.2. logical traps — Challenges and | ¢\ b ocontations: Road Ecolo- | Full Presentations: Infrastruc-
13:30 - 15:00 and Technologies to Prevent Workshop: Infrastructure, Biodi- | solutions: Changed biotic inter- : y

Parallel Sessions

and Monitor Linear Infrastruc-
ture Impacts - 1

Quercus

versity and Health
Arbutus

actions due to non-native seed
mixtures and invasive alien
plants

Thymus

gy: Impact Assessment, Mitiga-
tion and Monitoring — 3

Cistus

ture Ecological Mitigation and
Defragmentation — 4

Lavandula
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18 Thursday, 14 January
15:00 - 15:30 Coffee Break/Networking
Session 3.3.3.
Session 1.3.3. Session 2.3.3a. Workshop: Road sides as eco- Session 4.3.3. Session 5.3.3.
15:30 - 17:00 Full Presentations: Roads and Lightning Talks: New Tools to logical traps - challenges and Full Presentations: Challenges

Parallel Sessions

Mammals: Ecological Impacts
and Solutions

Quercus

Mitigate and Monitor Ecological
Impacts of Roads
(15:30 - 16:00)

Arbutus

solutions: changed biotic inter-
actions due to non-native seed
mixtures and invasive alien
plants (Continuation)

Thymus

and Opportunities for Biodi-
versity Conservation in Linear
Infrastructures

Cistus

Full Presentations: Road Ecolo-
gy: Impact Assessment, Mitiga-
tion and Monitoring - 4

Lavandula

17:00 - 17:15

Coffee Break/Networking

Coffee Break / Networking
(16:30 - 16:45)

17:15-18:15
Parallel Sessions

Session 1.3.4a.

Lightning Talks: Managing In-
frastructure Marginal Habitats
for Biodiversity
(17:15 - 17:45)

Quercus

Session 2.3.4.
(starts 16:45)

Workshop: Corridors and Cross-
ings: “Guidance for Connectiv-
ity Conservation Impacted by
Linear Transportation”

Arbutus

Session 1.3.4b.

Lightning Talks: Managing and
Monitoring Ecological Impacts
of Linear Infrastructures
(17:45 - 18:15)

Quercus

18:15 - 18:45
Closing Remarks

Quercus

Session 4.3.4a.

Lightning Talks: Roadkills Im-
pact Assessment, Mitigation
and Monitoring
(17:15 - 17:45)

Cistus

Session 5.3.4a.

Lightning Talks: New Tools and
Technologies to Prevent and
Monitor Linear Infrastructure

Impacts - 2
(17:15 - 17:45)

Lavandula

Session 4.3.4b.

Lightning Talks: Wildlife and
Linear Infrastructure Interac-
tions: Field Monitoring and Eco-
logical Solutions — 3
(17:45 - 18:15)

Cistus

Session 5.3.4b.

Lightning Talks: Citizen Science
and the Involvement of Civil
Society — 2
(17:45 - 18:15)

Lavandula
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MOLECULAR TOOLS TO ASSESS THE ECOLOGICAL IMPACTS
OF TRANSPORTATION INFRASTRUCTURES

(Tuesday, 12 January / 09:15 - 10:15)
Quercus
Antonio Mira

Niko Balkenhol

Niko Barkenhol received degrees in Forest Ecology, Environ-
mental Monitoring, and Wildlife Resources. His practical ex-
periences include working for a private consulting company
where he conducted environmental impact assessments for
road construction projects. He was a postdoc at the Leib-
niz-Institute for Zoo and Wildlife Research (IZW) in Berlin be-
fore moving to the University of Goettingen in 2011, where he
currently leads the Department of Wildlife Sciences. His re-
search focuses on ecological connectivity, which he analyses
at different biological levels (from genes to ecosystems) and
by combining movement ecology, landscape genetics, and
simulation modelling. Many of his projects include an assess-
ment of road effects on functional connectivity.

Molecular tools are increasingly used to address fundamental and applied questions in
ecological and biological research. Here, | provide an overview of the various ways in which
molecular data can help to assess and monitor the ecological effects of transportation in-
frastructures. | first provide a summary of our current understanding of genetic road effects
and of our analytical abilities to detect such effects. Specifically, | show that genetic barrier
effects are highly variable, trait- and context-dependent and that quantifying such effects is
strongly affected by the spatial and temporal distribution of available data. | illustrate these
points through simulation results and empirical studies from various wildlife species. Sec-
ond, | call for an increased use of genetic data to monitor barrier mitigation measures, such
as over- or underpasses. While several case studies have proven the usefulness of genetic
data to evaluate the effectiveness of such mitigation measures, we need to apply molecular
approaches more routinely in this context and over longer time scales. Third, | review how
molecular tools can greatly increase our understanding of other ecological impacts of trans-
portation infrastructures, i.e., impacts that go beyond a barrier effect on movement and
gene flow. For example, non-invasive genetic sampling or environmental DNA (eDNA) can
help to detect elusive species, thus providing novel opportunities to assess how transporta-
tion infrastructures affect the distribution and/or abundance of entire communities. Finally, |
will highlight that transportation infrastructures might also have evolutionary consequences
that are highly relevant for management and conservation.
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CHALLENGES AND ADVANCES OF ROAD AND RAILWAY
ECOLOGY IN LATIN AMERICA

(Tuesday, 12 January / 13:30 - 14:30)
Quercus
Sara Santos

Fernanda Z. Teixeira

Fernanda Teixeira is a postdoctoral researcher in the Gradu-
ate Program in Ecology / UFRGS (Brazil), where she develops
research projects at the Road and Railroad Ecology Group.
Fernanda is a biologist, holds a PhD in Ecology and previous-
ly was a postdoc at the Geomatics and Landscape Ecology
Lab at Carleton University (Canada) and at the Environmental
Analysis and Modeling Program / UFMG (Brazil). Her research
interests are the mechanisms underlying the effects of roads
and railways on wildlife, effectiveness of mitigation measures,
and the quality and effectiveness of environmental licensing.

Latin America is a region with biological, ethnic, and cultural megadiversity that current-
ly faces a boom in infrastructure expansion. Acting to avoid and mitigate the impacts
of both the existing and new infrastructure in this region requires creativity and coop-
eration, as there are many unique challenges. In the neotropics, habitats have a high
diversity along the vertical strata. For example, the gaps created in the canopy pose
a challenge for the movements of arboreal animals, like monkeys and tree frogs, and
the effectiveness of mitigation measures for these animals needs to be tested. Many
species that are not recorded as roadkill may avoid clearings and may be affected by
the decreased connectivity and decreased habitat quality near roads, but mitigation for
these cases still need to be developed and tested. The neotropics also have social and
cultural particularities, since the poverty conditions of many regions pose challenges
for the installation and maintenance of mitigation, requiring creativity, participation, and
co-responsibility. Studies of the impacts of linear infrastructure are being carried out at
many different countries, and a large network of researchers and practitioners is being
created. Due to the peculiarities of this region, acting to avoid and mitigate the impacts
of the existing and new infrastructure requires creativity and cooperation. In this talk
| will present some of the initiatives that are happening throughout Latin America, as
well as discuss some of the gaps in knowledge and challenges for decision-making

23
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BIRDS USING (AND ABUSING OF) LINEAR
INFRASTRUCTURES: STORKS AND POWER LINES

(Wednesday, 13 January / 09:00 - 10:00
Quercus
Lourens Leeuwner

Francisco Moreira

Francisco Moreira is a Biologist and a Researcher at the ClI-
BIO (Research Center on Biodiversity and Genetic Resources),
University of Porto, Portugal. Principal investigator of the re-
search group “Biodiversity in Agricultural and Forest Ecosys-
tems”, and chair holder of the REN Invited Research Chair in
Biodiversity. Member of the Board of the Society for Conser-
vation Biology — Europe Section. Research interests include:
(a) the links between farmland and forest management and
biodiversity (b) fire ecology; and (c) the biodiversity impacts
of anthropogenic linear infrastructures (focus on power lines,
and how they impact, through disturbance, collision and elec-
trocution, bird population dynamics).

Power lines are increasingly widespread across many regions of the planet. Although
these linear infrastructures are known for their negative impacts on bird populations,
through collision and electrocution, some species take advantage of electricity pylons
for nesting. We compiled historical information (1958-2014) of the Portuguese white
stork Ciconia ciconia population to analyse long-term changes in numbers, distribution
range and use of nesting structures. White stork population size increased 660% be-
tween 1984 and 2014. In the same period, the proportion of nests on electricity pylons
increased from 1 to 25%, likely facilitated by the 60% increase in the length of the very
high tension power line grid (holding the majority of the nests) in the stork’s distribution
range. The main drivers of pylon use by nesting storks were distance to major feeding
areas (rice fields, landfills and large wetlands), with more intensive use closer to these
features. We discuss the implications of this behavioural change, and of the manage-
ment responses by power line companies, both for stork populations and for managers.
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THE EU BIODIVERSITY STRATEGY 2030 - PERSPECTIVES
AND IMPLICATIONS

(Thursday, 14 January / 09:00 - 10:00)
Quercus
Anders Sjolund

Jakub Wejchert

Jakub Wejchert is senior policy officer at the Biodiversity Unit,
DG Environment, European Commission. He currently contrib-
utes to the core drafting team of the new EU 2030 Biodiversity
Strategy. His main responsibilities include work on ecosys-
tem condition, services, and restoration, as well as integration
in to emerging economic and legal framings. Previously he
worked on EU negotiations on the Sustainable Development
Goals. He holds a PhD and BA in Natural Sciences, from Trini-
ty College Dublin. He recently completed an Advanced Diplo-
ma at the University of Cambridge on ecological monitoring.
Married, with three children, his hobbies include horse-riding,
trekking and appreciating nature.

The loss of biodiversity, i.e. all life on earth, is a serious and urgent problem, comparable
to, or even more serious than the global climate change. The European Commission’s
Political Guidelines and the European Green Deal have underlined the severity of this
challenge and the need to curtail biodiversity loss. The EU 2030 Biodiversity Strategy
planned to be adopted by end March will outline the EU’s position internationally for
the Conference of the Parties to the Convention on Biodiversity, to be held in China in
October 2020. The Biodiversity Strategy will likewise outline objectives, targets and
policy measures to be undertaken in the EU. My presentation will outline key elements
of the strategy relating to protection, restoration and mainstreaming, and enabling con-
ditions, as well as implications of the strategy in particular for ecosystem restoration
and green infrastructure. | will also outline recent guidance documents published the
by Commission to support planners, policymakers and businesses to support the de-
ployment of EU-level green and blue infrastructure, and to integrate ecosystems and
their services in decision-making. Together these will outline the range of recent EU
policy developments relevant to linear infrastructure networks and ecological solutions.

25
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INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 1

(Tuesday, 12 January / 10:30 - 12:00)
Quercus
Marguerite Trocmé

#1 Managing knowledge after 15 years of defragmentation

During the 15 years of the Dutch national defragmentation programme MJPO enhancing
the collaboration and sharing of knowledge was an important objective. Several platforms
for meetings, different practical guidelines, a website and newsletters were important tools
to spread, share, activate and save all types of information involved with defragmenta-
tion of natural areas in the Netherlands. Evaluating the MJPO programme these types of
information are put into perspective to the development phases of common knowledge
management. This will help professionals applying for a project or programme budget to
strengthen their business case and to convince management of the importance.

Knowledge management, Collaboration and conjunction, Research
networks, Dissemination and communication

#2 “Breaking down” global defragmentation concepts to a macro-region
- the example of the Danube River Basin

With 19 countries, the Danube River Basin (DRB) is the most international river basin.
The Danube itself is the most international river flowing through 10 countries. Espe-
cially when it comes to ecological connectivity, management must also take place on a
transboundary level. Joint activities, communication and exchange play a primary role.
Recently, we assessed the current corridors and barriers in the DRB and the most im-
portant ongoing projects and summarised lessons learnt for the entire macro-region in
one document. From this, we have derived a number of guiding principles that provide
an impulse for the future direction of the region.

Ecological corridor, Danube River Basin, Guiding principles, Trans-
boundary projects

#3 Risks and opportunities for wildlife living in road dominated environ-
ments. What pieces are missing to complete the puzzle?

Programme Book

The negative effects of roads on wildlife are well described. However, their implications
at the population level and possible positive impacts arising from natural habitats rem-
nants associated with this infrastructure are still poorly known and object of debate. In
the current presentation we will address questions about the potential role of roadside
remnants of natural habitats as biodiversity refuge, corridors or ecological traps, using
examples from published research and case-studies from the Conservation Biology Lab
of the University of Evora. Moreover, we identify knowledge gaps and further research
required to optimize opportunities for wildlife conservation while minimizing major risks
associated with its presence or movement near the road.

Road verges, Verge habitats, Biodiversity refuges, Refuges, Ecological
traps

#4 Developing mitigation strategies to reduce the impact of land trans-
port infrastructures on Amphibian populations: the example of Den-
mark, Sweden, Poland, Lithuania and Estonia

Throughout five pilot projects in Europe, we present different mitigation strategies to limit the
impact of Land Transport Infrastructures on Amphibian populations, where the first Amphib-
ian tunnels have been built: Denmark in 1997, Sweden in 1998, Poland in 2000, Lithuania in
2013 and Estonia in 2015. We demonstrate the efficiency of ecological mitigation via the im-
plementation of different types of infrastructures and present the need of sharing know-how
experience among European countries.

Amphibians, Land Transport Infrastructure, Mitigation, Monitoring,
Corridor

#5 Use of snow-tracking to evaluate the impact of Linear Transportation
Infrastructures on wolf and ungulates

We monitored wolves and ungulates through snow-tracking in an area with a high LTI
mortality for the wolf and where an industrial site is planned. We followed 23 snow-tracks
of wolves for a total of 20.3 km. LTI were crossed four times by wolves and 16 times by
ungulates. The underpass was used once by wolves and twice by ungulates; the over-
pass never. The data collected confirm that animals move frequently in this stretch of
the valley floor, crossing LTI. The construction of the industrial site will further reduce the
permeability of this area. Monitoring and mitigation measures are proposed.

Wolf, Ungulates, Road/railways kills, Mitigation, Monitoring
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#6 The barrier effect of railways and other linear grey and green infra-
structure on the small fauna

Measurements of the barrier effects of railways and railway underpasses are compared
with barrier effects of other linear infrastructure and overpasses. The results are unex-
pected in some cases and varied significantly between the different barrier types. The
data are useful for impact assessment and mitigation.

Barrier effects, Small fauna, Railways, Beetle activity, Powerline, Mo-
torway

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 2

(Tuesday, 12 January / 14:45 - 16:15)
Quercus
Edgar van der Grift

#1 Do roadkill of different species respond in the same way to habitat
and matrix? The case of four Brazilian mammals

Roads lead to deforestation, land-use changes and others impacts as the wildlife road-
kill. The numbers are concentrated in some species, as the Cerdocyon thous (crab-eat-
ing fox); Euphractus sexcinctus (six-banded armadillo); Tamandua tetradactyla (collared
anteater) and Myrmecophaga tridactyla (giant anteater). We constructed models for
understand how the roadkill of those species are related to the land use and land cover,
and found that crab-eating fox and six-banded armadillo roadkills have a positive rela-
tion with land use, as agriculture, and the two anteater species have a negative relation
with those kinds of land use and positive with habitat patches like savanna.

Landscape, Roads, Land use, Road mortality, Savanna

#2 Do culverts contribute to reduce the number of roadkills? A study on
roadkills along the Habarana-Polonnaruwa road, Sri Lanka

Programme Book

Roads are built to facilitate human travel in the most economical and time-efficient
manner. Roads obstruct the movement of wildlife hindering natural processes. Estab-
lishing effective mitigatory measures becomes a crucial element in road construction
especially when it passes through natural landscapes. This study correlates the pres-
ence of culverts, the only potential wildlife passage type at study site, with animal
mortality. Findings of this study suggests that the present culverts do not effectively
reduce roadkills. This re-iterates the need to have targeted animal passes along roads
to provide permeability in habitats for wildlife, particularly when roads are constructed
through/near protected areas.

Roadkills, Critical features, Road design

#3 Risk analysis of high-voltage power lines in Belgium to map bird col-
lision-prone spans

Elia - the Transmission System Operator (TSO) in Belgium - commissioned a detailed
risk-analysis of its 5.600 kms of high-voltage overhead lines in Belgium, in order to map
its collision-prone spans. This map is currently used by Elia to set up a priority list of
overhead lines that need to be equipped with bird flight diverters in order to decrease
the number of further bird collisions. The risk analysis was based on millions of data
on bird distribution, collected through various citizen science projects. It showed that
3,4% of the Belgian high-voltage overhead network has a high bird collision risk.

Citizen science, Bird collisions, Risk analysis, High-voltage power lines

#4 Maturity-index assessment: ecology adaptation within road authori-
ties doesn’'t come easy

In order to evaluate the Dutch national defragmentation program MJPO, the 7S-model
from McKinsey, developed to analyze the performance of a company, is expanded with
a scaled road ecology index. Filling it with qualitative data from interviews and evaluating
sessions this model proofed to be very suitable for indicating how effective or “mature” an
organization is on adapting road ecology in a before and after scenario. It also gives areas
that should be focused on. Style of management and Strategy are variables that stay be-
hind in development within the Dutch (rail)road authorities and hinder effectiveness in road
ecology.

Road ecology, Evaluation, Organization, Maturity-index, 7S-Model
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#5 Developing an ecological defragmentation programme in Flanders: a
challenge!

By preparing an ecological defragmentation programme, infrastructure and nature part-
ners within the Flemish Government aim to work on defragmentation of transport infra-
structures according a structurally organised and programmatic approach. A regularly
updated database containing all bottleneck locations is the basis of the programme.
Locations with a high priority are included in a b-year programme and will be prepared
and/or implemented during this period. During this process several challenges have
emerged that are inherent to such a process and to the initial situation in Flanders.
The search for political support, additional budgets, etc. make this a fascinating and
instructive process.

Defragmentation program, Transport infrastructure, Defragmentation
policy, Partnerships, Database

INFRASTRUCTURE MITIGATION AND DEFRAGMENTATION

(Thursday, 14 January / 10:30 - 12:00)
Quercus
Eric Guinard

#1 The Corridor Map-a-Thon: crowdsourcing baseline spatial data and
building capacity to assess wildlife corridor disruption by infrastructure

Over the coming decades, an explosion of infrastructure development is expected
worldwide, notably in high-biodiversity regions often lacking insufficient baseline data
to support systematic planning to avoid or mitigate ecological impacts. \We have devel-
oped a rapid assessment protocol to respond to this challenge, and conducted a five-
day ‘map-a-thon’ learning event in Myanmar that combined technical capacity building
with crowdsourcing of spatial data using Google Earth Engine. We worked with My-
anmar researchers, government agencies and civil society to map wildlife movement
corridors through forested landscapes and develop recommendations for linear infra-
structure development.

Wildlife corridor mapping, Geospatial analysis, Habitat connectivity,
Capacity building, Map-a-thon
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#2 Eskom/Endangered Wildlife Trust partnership 1996 - 2020, 24 years
of partnering together to reduce impacts on business and on biodiver-
sity

Eskom is responsible for providing electricity to meet the ever increasing needs of its
end users. As a result, Eskom’s linear electrical infrastructure is continuously being
expanded upon to support annual load growth. Negative interactions between wildlife
and electrical infrastructure take on many forms including the electrocution of birds
(and mammals), birds colliding with power lines and birds and/or animals causing short
circuits in the electricity supply through various activities on electricity structures. In
view of the complexity, scope and persistence of the problem of interactions between
wildlife and power lines, Eskom and the Endangered Wildlife Trust (EWT) formalised
their long-standing relationship by entering into a partnership in 1996 to address the
problem in a systematic manner on a national basis and to establish an integrated man-
agement system to minimise these negative interactions.

Powerlines, Partnership, Strategic, Linear, Biodiversity

#3 Building an electrocution risk map with overhead power lines for a
critically endangered raptor in Portugal

Predictive mapping can assist guiding the implementation of mitigation measures for
linear infrastructures. We used GPS-GSM tracking to identify suitable areas for the Ibe-
rian imperial eagle during the non-breeding period, where mitigation actions focusing
on electrocution in power lines should be undertaken. Such approach can contribute to
reduce anthropogenic mortality in this threatened species, highly vulnerable to electro-
cution in poorly designed power line poles.

Distribution power lines, Electrocution, Mitigation, Raptors, Predictive
modelling
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#4 Effectiveness of an anti-bird strike tubular screen in a high-speed
railway

Collision risk for birds crossing high speed railways (HSR) appears when they cross
under or through the catenary. We show the results of an experiment measuring bird
mortality after the installation of a 400m long prototype of an anti-bird strike barrier in
a HSR. The prototype is made out of 5.5m tall vertical poles aimed at the increase in
flight height of birds. The comparison of bird mortality along one year in the protected
vs. two adjacent stretches shows that the barrier is effective at reducing bird mortality
(from 45.0-55.0 to 20.0 birds/km*year), with large-bodied species profiting from it.

Pole barriers, Bird mortality, Mitigation measures, Collision, Environ-
mental impact assessment

#5 Experimental evaluation of crossing structures used by amphibians
along a high-speed railway line

We evaluate mitigation measures implemented along a new High-speed railway line
focused on the Amphibian community. A capture-marking-recapture design evaluated
how newts frequent breeding ponds. We detected 123 exchanges between ponds,
including 10 exchanges implying crossing the HSR. Movements in tunnels (under
HSR) were studied with behavioural experiments (homing). 1296 individuals (newts,
salamanders, frogs and toads) exhibited variation in complete crossing rates, crossing
speed and trajectories. Some experiments to improve amphibian movements in tun-
nels, such as adding anuran calls with a loudspeaker, were performed.

Amphibian, Movements, Tunnel, Homing, Capture-marking-recapture
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#6 Acoustic Animal Deterring Device as a mitigation measure to limit
collisions of rail vehicles with wild animals

Wild animals do not regard trains as their natural enemies, thus, the growing numbers of
animal-train collisions. In 2003, NEEL company developed an acoustic animal deterring
device to limit the number of collisions. The devices operate as an early warning for wild
animals. The aim is to stimulate them to leave the tracks before a train arrives. The warning
consists of sequence of natural alarm sounds and starts about a minute before the passage
of a train. Studies proved high effectiveness of the devices: wild animals respond to the
sound signals first with alertness and finally with escape.

Animal-train collisions, Animal deterring device, Collision mitigation,
Railway traffic safety

NEW TOOLS AND TECHNOLOGIES TO PREVENT AND
MONITOR LINEAR INFRASTRUCTURE IMPACTS - 1

(Thursday, 14 January / 13:30 - 15:00)
Quercus
Marcel Huijser

#1 The conflict points between green and transport infrastructure-meth-
odology for the multicriterial assessment

TSelection of proper conflict points for implementing technical solutions is a prereg-
uisite for the success of each defragmentation program. The contribution presents a
procedure for multicriterial analysis with the aim of defining specific localities in the
intersection of a selected ecological network with transport infrastructure, which must
be addressed as a priority in terms of preserving/restoring the highest possible level of
green infrastructure cohesion. The evaluation uses a set of seven indexes for each of
the evaluated points to produce a dimensionless characteristic describing the degree
of potential conflict at a location.

Green infrastructure, Landscape permeability, Conflict points, Multic-
riterial evaluation, Defragmentation

#2 Automatic acoustic monitoring of wildlife
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Monitoring biodiversity is essential to define conservation strategies. Many animals pro-
duce sound for communication and navigation, which makes this modality a good proxy
to detect and identify them. With the recent progress observed in data sensing, commu-
nication and machine learning, the field referred to as Passive Acoustic Monitoring (PAM)
is growing rapidly. In this context, Securaxis developed the Nature Sound Box, a smart
sensor for detection and identification of species through their vocalisations, combined
with an ergonomic web interface featuring exploration and visualisation tools for an optimal
exploitation of the detection data in different application contexts.

“machine learning”, loT, Monitoring, Biodiversity

#3 Using evidence-based approaches and evidence customization to im-
prove mitigation practice

Evidence-based approaches should become an integral part of decision making in
conservation efforts, including monitoring and mitigation. We have compiled and
assessed a database using manual scanning of over one million studies and we are
currently developing multiple customisation and automation tools to assist decision
making. We are working with multiple agencies and policy makers to include robust
evaluation of the evidence during decision making processes as well as increasing the
quality of testing of effectiveness for instance by selecting better study designs.

Mitigation, Evidence-based conservation, Database, Automation, Ev-
idence customisation

#4 BioBIM - Biodiversity, BIM & Infrastructures

The BioBIM project, aims developing a 3D digital modelling (BIM) of mitigation man-
agement in the context of large transportation infrastructure development and manage-
ment. In this respect we developed BIM object dedicated to mitigation measures con-
ception and management along the infrastructure life cycle. The BioBIM project have
been implemented on a motorway upgrade in eastern France, where we focused our
work on the management of Lycaena dispar mitigation measures and the reforestation
program of the site under management.

BIM, Biodiversity, Infrastructure, Project management, Computer sci-
ence

#5 The TRANSGREEN Project - Integrated Transport and Green Infra-
structure Planning in the Danube-Carpathian Region for the Benefit of
People and Nature - a cross-sectoral contribution to the improvement of
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permeability of linear infrastructure in the Carpathians

The TRANSGREEN Project, co-funded by ERDF, contributed to the development of
environmentally friendly and safer transport network in the Carpathians. Based on
scientific research and multi-sectoral collaboration of stakeholders from the field of
transport, nature conservation and science at the local, national and transnational level,
good solutions could be identified for the conflicts between green and grey infrastruc-
ture. This was possible among others, through the elaboration of “Wildlife and Traffic
- Guidelines on integrated transport infrastructure planning” for planners, implementers
and decision makers, and the Catalogues of Measures with recommendations how to
improve the situation in conflict areas in the four study sites.

Green Infrastructure, Linear transport infrastructure development,
Cross-sectoral cooperation

#6 ICF Ecosystem Connectivity Planning Tool: A Web-based Tool Identi-
fying Opportunities for Improved Ecosystem Connectivity

The ICF Ecosystem Connectivity Planning Tool helps users identify locations where fish
and wildlife movement are impeded and wildlife-vehicle collisions (WVCs) and public
safety are a concern. The tool allows for deep exploration and visualization of WVC and
connectivity data including multi-scale hot spot analytics. Priority locations for wildlife
connectivity enhancements can be easily located using the tool. The tool is customiza-
ble allowing the objectives and priorities of each user to be integrated while providing
simple and cost-effective identification of connectivity enhancement opportunities to
facilitate connectivity for suite of species, road safety, and prevent lost opportunities in
enhancing habitat connectivity.

Connectivity, Roadkill, Wildlife-Vehicle Collision, Fish passage, Ana-
lytics
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ROADS AND MAMMALS: ECOLOGICAL IMPACTS AND
SOLUTIONS

(Thursday, 14 January / 15:30 - 17:00)
Quercus
Manisha Bhardwaj

#1 Effectiveness of wildlife fences in reducing Key deer road mortality
on the Florida Keys, USA; the importance of implementing mitigation
measures at the appropriate spatial scale

We investigated Key deer mortality data (1966-2017) on the Florida Keys, USA, to eval-
uate the effectiveness of a wildlife fence in reducing deer road mortality along the main
highway on the island of Big Pine Key in Florida, USA. Only about half the highway
was mitigated, while the other half of the highway remained unmitigated. While the
mitigation was 81.3-93.9% effective in reducing road mortality along the mitigated road
section, the overall road mortality along the main highway was not reduced. The results
suggest that the mitigation was implemented along too short of a road section, and
that mortality was moved rather than reduced.

Collisions, Deer, Effectiveness, Fence, Mitigation

#2 Dry pathways and flowing water within culverts jointly promote
crossings by carnivore mammals

Dry pathways and flowing water within culverts jointly promote crossings by this carni-
vore community. Moreover, culverts with flowing streams during the wet season were
still more likely to be crossed during the dry season although they no longer had water
by then. Culverts including streams may act as a continuation of riparian corridors, being
incorporated into carnivores’ movement routes. Our results lend empirical support to rec-
ommendations advising the implementation of dry pathways to provide crossing paths.
Interventions to offset the transient impacts of water flooding in new or existing culverts
can be a cost-effective solution promoting landscape connectivity across roads.

Mitigation measures, Road ecology, Dry ledges, Fauna passage, Wild-
life corridors
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#3 Why, When and How Giant Anteaters Cross Roads? Understanding
Impacts and Effects of Roads on Giant Anteater Populations

We will summarize the Anteater road ecology project, one of the most complete and
integrative of the kind, aiming to inform public planning and mitigation of landscape
and road networks in order to reduce significantly the impact of roads on wildlife and
particularly on giant anteater. Overall, we have collected >10,000 roadkills, with giant
anteaters being the third most roadkilled mammal (7% of total). We also recorded data
from GPS tracking, camera traps, necropsies, genetics, and social interviews, which
will allow us to integrate all dimensions of animal-road/human interactions.

Population persistence, Population viability, Roadkill, Animal move-
ment, Brazil

#4 New approaches to avoiding and mitigating the effects of streetlight-
ing on bats

Many bats, including those highly protected under European legislation, are light sensi-
tive. Streetlighting on roads is the primary source of light pollution, so methods to avoid
and mitigate the impacts are critically important for bat conservation. We here present
evidence on the landscape-scale impacts of lighting on the activity of greater and lesser
horsesehoe bats. We show how modelling techniques based on circuit-theory can help
identify the effects of streetlights on bat movements and lead to better planning deci-
sions. Finally, we report the results of experiments to test the effectiveness of red LED
lighting as a replacement for white LEDs.

Lighting, Bats, Modelling, Spectral composition, Mitigation

#5 Effects of roads on European badger occurrence in intensively used
Mediterranean farmland
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We investigated how road density and landscape variables affect the occurrence of the
European badger in intensively used Mediterranean farmland. Occupancy-detection
modelling based on repeated surveys of badgers’ presence signs in 60 landscape units
across SW Portugal confirmed our predictions that badgers were negatively affected
by paved road density, and positively affected by the amount of forestry plantations and
arboreal hedgerows. Badger conservation in intensively used Mediterranean farmland
requires the protection of areas with low road density, and the retention of wood cover,
even where these are mostly forestry plantations and arboreal hedgerows.

Agricultural landscapes, Carnivores, Land use cover, Road effects,
Tree plantations

WILDLIFE AND LINEAR INFRASTRUCTURE INTERACTIONS:
FIELD MONITORING AND ECOLOGICAL SOLUTIONS - 1

(Tuesday, 12 January / 10:30 - 12:00)
Cistus
Andreas Seiler

#1 Infrastructures, human activities and biodiversity in co-evolution: the
examples of Upper-Rhine, Danube and Inn

In our contribution, we analyze the progressive expansion of energy and transport in-
frastructures in river spaces and how these have been involved in the development of
both, human activities, and biodiversity changes. This interdisciplinary analysis com-
bines expertise from ecology and social sciences, and draws on empirical data from
six small-scale zones situated in two river systems: (i) the French-German Upper Rhine
area between Karlsruhe and Basel, and (ii) Danube and Inn in the region where these
rivers form the border between Germany and Austria.

Rhine and Danube, Human activities, Alluvial forests, Transport and
energy infrastructures, Historical evolution
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#2 Biological control of invasive Tree of Heaven (Ailanthus altissima)
along linear infrastructures using Ailantex®

TTree of Heaven (Ailanthus altissima) is a highly invasive species that has become es-
tablished in all warmer climatic zones. Due to its high rate of dissemination and the po-
tential to replace indigenous plants A. altissima causes great ecological and economic
problems in ecosystems. Investigations carried out at IFFF-BOKU, Vienna, indicated
that the mycoherbicide Ailantex®, containing a fairly specific isolate of the wilt-inducing
fungus Verticillium nonalfalfae, shows promise for biocontrol of this invasive tree spe-
cies along linear infrastructures. The mycoherbicide, which is directly inoculated into
the living sapwood, causes wilt and dieback followed by tree mortality on young but
also on mature A. altissima-trees in field studies.

Biological control, Tree of Heaven, Ailanthus altissima, linear infrastruc-
tures, Ailantex

#3 Citizen participation improves the quality of green infrastructure at
road verges in Poland

Trees accompanying transport infrastructure are an essential part of green infrastruc-
ture and are increasingly appreciated by the society and authorities. However, in Po-
land, many public officials view trees as an obstacle to modernisation rather than as
an asset. Relaxation of tree removal permitting procedures in early 2017 led to a felling
spree by private land owners. All these sparked a lively grassroots movement in support
of trees. Several cases of successful public participation interventions that led to better
green infrastructure are presented and lessons learned are discussed.

Public participation, Green infrastructure, Roadside trees, Avenues, Trees

#4 Factors driving the distribution of an amphibian community in storm-
water ponds: a study case in the agricultural plain of the Bas-Rhin, France

The modification of landscapes resulted in the disappearance of most wetlands. In this
context, wetland species have to find new habitats. Our hypothesis was that depending
on the water pollutant concentrations and on other factors like partitioning measures and
pond design, the stormwater water ponds could serve as refuge habitat for amphibians.
Amphibians were found in 84% of the 82 studied stormwater ponds in France, with an av-
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erage 19.51 adults and 2.44 species per pond. Neither partitioning measures nor pollutants
were correlated with community characteristics. The best explanatory factors were land
use and pond design.

Refuge habitat, Retention ponds, Pollution, Modified landscape, Farmlands

#5 Maintenance of ecological asset on transport infrastructure: new
chapter in the online ‘Wildlife and Traffic’ handbook

Best maintenance practice is crucial to preserve in the long term the functions of eco-
logical assets in roads and railways and help to get the best value for money invested in
ecological mitigation. A set of evidence-based guidelines have been produced to help
practitioners involved in infrastructure operation to properly maintain mitigation meas-
ures such as wildlife fencing and wildlife crossings, and to manage ponds and verges
that can be valuable elements of green infrastructure. Guidelines have been developed
by an interdisciplinary team from CEDR in cooperation with I[ENE and will form part of
the updated online "Wildlife and Traffic’ Handbook.

Ecological asset, Maintenance, Mitigation, Verges, Guidelines

#6 Introducing ‘www.TransportEcology.info’: An online, open access re-
source to globally share information, knowledge and experience in eco-
logically-friendly linear infrastructure

There is much concern globally about the current and proposed massive investment in
linear infrastructure. A significant obstacle to implementing environmentally-sustaina-
ble infrastructure is easy access to best-practise. www.TransportEcology.info is an on-
line, open access resource to globally share information, knowledge and experience
in ecologically-friendly linear infrastructure. There are 3 main streams: (1) Blog-style
research summaries; (2) Best-practice instruction, including step-by-step guidance and
courses; and (3) mitigation and project case studies. In this presentation | will officially
launch the website, describe progress to date and invite you to get involved.

Open-access, Linear infrastructure, Resources, Training, Website
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NEW TOOLS TO MONITOR ECOLOGICAL IMPACTS OF
LINEAR INFRASTRUCTURES

(Tuesday, 12 January / 14:45 - 16:15)
Cistus
Fraser Shilling

#1 Evaluating the impacts of highway mitigation measures for fish con-
nectivity using radio-telemetry and RFID PIT-tagging technologies in
France

VINCI Autoroutes has initiated studies to evaluate the effectiveness of work carried out
in rivers to restore fish continuity. Two case studies are presented: one on the installa-
tion of a culvert in a small river, and a second, on a large river, concerning the partial
levelling of a weir and the integration of an asymmetrical rough ramp. The target spe-
cies are brown trout and Atlantic salmon, respectively. Two technologies were used to
monitor the movements: RFID on trout and radiotracking on salmon. The technological
characteristics and the experimental designs are described. The results of these studies
will serve as feedback for future developments.

Fish, Telemetry, RFID, Ecological gain, Highway-river crossings

#2 Monitoring the expansion of alien species along roads with remote
sensing

Invasive species are a very important threat to biodiversity and ecosystems. Remote
Sensing is the best Earth Observation tool for monitoring biodiversity, providing data at
several spatial and temporal resolutions. WWe monitored the expansion along roadsides
of five invasive plant species in the intervention area of the project Life LINES with aerial
photographies of very high spatial resolution and three different periods: 1995, 2010,
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and 2016. The aerial photographs were segmented and sequentially classified. Invasive
species expanded in the study area between 1995 and 2016. During this period, human
management hampered the expansion of invasive species by cutting down individuals.

Monitoring, Invasive species, Aerial photography, Expansion patterns,
Temporal data series

#3 Mobile mapping system (MMS2) for detecting Roadkills

We used the state-of-the-art machine learning computer vision algorithm (CNN: Con-
volutional Neural Network) to automatically detect animals on roads. This improved
version of the mobile mapping system presents very good results. The algorithm has a
good effectiveness in detecting small birds and amphibians.

Roadkills, Life Lines, Al, Machine Learning, Mobile Mapping

#4 Improving Wildlife Fencing for Herpetofauna to Ensure Effective Im-
plementation: An Analysis of Global Mitigation Case Studies

Through collaboration and private-public partnerships we have analysed a
comprehensive range of case studies from across the globe where innovative fencing
solutions for herpetofauna have been rigorously tested to help solve problems that often
hinder the implementation, management and success of wildlife mitigation schemes.
This information will form a new best management handbook that will be free for
practitioners across the world and aimed to meet the needs of biologists, engineers,
contractors, and regulators.

Fencing, Herpetofauna, Mitigation, Best Management Practise, Innovation

#5 A simulation of WVC underreporting to hotspot spatial stability

Reliable localization of WVCs hotspots is an important safety issue. One of the most
promising methods addressing this issue is the KDE+ method. Since underreporting is
a frequent problem in the case of WVCs, the stability of a method is a crucial feature.
According to our simulation study, based on an actual database of WVCs, the majority
of the most important hotspots, previously identified by the KDE+ method, were stable
even when underreporting up to 57% occurred. WVCs which took place at these loca-
tions follow a spatial pattern induced by local factors.

KDE+, Clustering, Underreporting, Stability, Hotspots
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ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION AND
MONITORING - 1

(Wednesday, 13 January / 10:30 - 12:00)
Cistus
Rodney van der Ree

#1 Monitoring a mature ecoduct: Intensive camera surveillance confirms
significant increase in crossing rates and diversity after 13 years

The monitoring of fauna crossing structures usually involves brief, selective sampling
for a limited duration early in the life of the passage. A large, fully-vegetated ecoduct in
Australia has been comprehensively studied for more than 15 year, providing detailed
information on mammals, birds, reptiles, amphibians and bats. We recently designed
an intensive camera trapping approach to detect effectively all terrestrial animals using
this structure continuously day and night for 60 days. This revealed 518 individuals
of 25 species including significant species such as koalas. Importantly, this approach
(using high-end, HiDef cameras) allowed individuals to be reliably identified, providing
important ecological information without the need for invasive capture.

Intensive monitoring, Camera traps, Ecoducts, Acclimation

#2 Mitigating barn owl traffic victims using innovative design and citi-
zen science data

Ringing data generated by citizen scientists allowed us to gain insight in barn owl traffic
victims in the Netherlands. Novel mitigation (rollers on traffic signs and perches) were
tested for effectiveness, cost-benefit and maintenance during multi-year, multi-site ex-
periments.

Mitigation, Barn owl, Tyto alba, Citizen science/volunteer, Roadkill

#3 Development and Challenge of Green Highway Construction in China

The green highway practices have developed greatly in the past 20 years under guid-
ance and related demonstration projects sponsored by the transportation government.
Although topic relating to sustainable development has been slightly shifting continu-
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ally during the past 20 years, the direction toward the harmonization between highway
construction and natural environment/resources protection remain consistent. There
are still some deficiencies needed to be paid attention to in a long time during the
progress, especially the scientific summaries to each action of corresponding phase,
planning harmonization between different departments relating to development and
protection, policy-making and technical development mechanism, etc.

Green highway, Development, Challenge, China

#4 Protecting the protected through assessing driver behaviour in pro-
tected areas of South Africa

The Endangered Wildlife Trust (EWT) has improved our understanding of the impacts
of road infrastructure on wildlife in South Africa through implementing a number of
research projects, countrywide. Most of the research has been undertaken on regional
and national roads, but in response to social media discussions, which highlighted
public concern for roadkill inside protected areas, the EWT commenced its ‘Roads in
Parks’ Project in 2014. We investigated factors affecting the likelihood of WVCs within
Pilanesberg National Park and assessed the comparative effectiveness of wildlife-warn-
ing signage (WWS) for altering driver behaviour. Sixty-one per cent of drivers who
passed a WWS changed their behaviour, compared to 37% with no sign present. Our
findings of the project will contribute towards a traffic management plan for protected
areas.

Mitigation, South Africa, Visitors, Wildlife-vehicle collision, Wild-
life-warning signage

#5 Estimating roadkill risk when there is no roadkill data

The propose an approach to estimate the risk of roadkill mortality using data on traffic
intensity, the probability of animal crossing and the time that the crossing individuals
are exposed to vehicles. The approach can be very useful in the identification of areas
in which there is a high risk of collision with wildlife in already developed road networks
(e.g. identifying roads to be eliminated or sites where crossing structures could be built)
and to decide where to apply mitigation measures, even before road construction.

Roadkill risk estimation, Indirect methods, Regional scales
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#6 Roadkill as a Threat to Global Mammal Conservation

We present a framework combining a global dataset of observed roadkill rates, life-his-
tory data, and geographic distribution maps to identify which terrestrial mammal spe-
cies worldwide may be at risk of extinction from roadkill and the world regions where
these vulnerable species occur. We found that populations of maned wolf, little spotted
cat, brown hyena and leopard may be at risk of extinction if observed roadkill levels
persist. The global assessment revealed that the species most vulnerable to roadkill and
higher road densities coincide in South Africa, Ghana, central and Southeast Asia, parts
of the Malay Archipelago and the Andean regions.

Roadkill rates, Mammals, Age-structured models, Risk of extinction

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION AND
MONITORING - 2

(Wednesday, 13 January / 13:30 - 15:00)
Cistus
Carme Rosell

#1 Factors affecting usage rates of wildlife crossing structures - a sys-
tematic review and meta-analysis

The objective of this research is to comprehensively analyse the effects of wildlife cross-
ing structure attributes on usage rates by wildlife species. We conducted a systematic
review followed by a meta-analysis to aggregate the results of worldwide studies. We
identified 273 relevant papers, of which 32 papers were suitable for a meta-analysis, re-
porting results for 80 species and 145 crossing structures. We found significant effects

47



48

IENE 2020 International Conference

of structure type and structural attributes on usage rates for various functional groups.
Some effects were similar for multiple groups, while other effects were distinctive.
These results are valuable for application of cost-effective mitigation measures.

Wildlife crossing structures, Meta-analysis, Usage rate, Mitigation, Ef-
fectiveness

#2 Roadkills in Europe: areas of high risk of collision and critical for pop-
ulations persistence

We determined which European birds and mammals are at risk due to roads and where
roads can impact population persistence. We developed a predictive model of roadkill
rates based on species traits to predict rates for all species. We used a generalized pop-
ulation model to estimate long-term vulnerability to road mortality. We found that high
roadkill rates do not seem to directly affect long-term persistence and areas where the
roadkill estimates are highest do not necessarily coincide with areas more likely to have
impacts on species persistence.

Roadkill rates, Life traits, Trait-based models, Spatially explicit models

#3 A national program to monitor fauna roadkills in Portugal

Infraestruturas de Portugal (IP) is a public company holding a long term concession contract
of the national road and rail infrastructures in Portugal. Environmental sustainability is one
important goal of IP and Fauna Roadkills is one of its Environmental Indicators. IP has im-
plemented a National Program for Fauna Roadkills Monitoring, which is executed by several
road inspectors. The results are integrated in a database and analyses are made to find hot-
spots and implement mitigation measures. The results are also used to establish the need of
considering preventing measures in the projects for improvement and maintenance of roads.

Long-term monitoring, Fauna roadkills, Roadkills database

#4 Wildlife-vehicle accident maps — a new support tool for mitigation
planning and communication in Sweden

Programme Book

We present a set of aggregated maps on wildlife-vehicle collisions (WVC) that recently
has been published in Sweden. These maps convey information on where accidents are
especially common and where the odds for individual drivers to experience a WVC are
elevated. We present data and technique behind these maps and discuss their limita-
tions and opportunities in communication, evaluation and research.

Traffic mortality, Wildlife vehicle collisions, Hotspot, Kernel density
estimation

#5 Scary sounds as a tool to prevent moose - train collisions in Norway
and Sweden

Collisions between train and free ranging animals (moose, reindeer, deer, fallow deer)
have become a serious problem in Norway and Sweden. In a field experiment on feed-
ing sites for moose during winter 2020, we demonstrated that scary sounds (human
talk and dog barking) caused the moose to be more vigilant and leaving the sites. This
experiment clearly demonstrated that scary sounds might be used to scare the moose
to run away from the railway to prevent moose-train collisions.

Scary sounds, Moose, Train collisions

#6 Roads as overlooked drivers of change in bird communities

Increasing road density was related to a decrease in species richness and an increase in
compositional dissimilarity. Species with higher body mass, predominantly feeding on
invertebrates, nesting on the ground, and with higher relative brain mass tend to avoid
areas with higher road density; whereas those species that are city dwellers become
more common in areas with increasing road density. Moreover, species currently show-
ing a positive population trend were related to areas with higher road density. Overall,
we show that roads are probably changing bird communities, altering the species rich-
ness and composition, and by filtering species traits.
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Compositional dissimilarity, Community change, Species richness,
Species traits, Road effects

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 3

(Thursday, 14 January / 10:30 - 12:00)
Cistus
Darryl Jones

#1 The use of culverts in road networks as roost sites to maintain land-
scape connectivity for a trawling bat: a case study of the large-footed
myotis (Myotis macropus) in Australia

Concrete culverts provide roost sites for urban M. macropus populations, enabling this
species to persist in highly modified landscapes. Culverts >1.2 m in height with lift
holes and crevices, located on stream orders 2-5 in landscapes with medium to high
densities of waterways, should be considered critical urban M. macropus habitat and
sites of high conservation value for urban trawling bats. The availability of roost culverts
is limited at two spatial scales and suggests that culverts containing maternity colonies
may be significant sites for urban biodiversity conservation. Any disturbance to a roost
culvert has the potential to cause a significant disturbance to a bat colony, especially
during the breeding season.

Culvert, Myotis, Roost, Microhabitat, Connectivity

#2 Road effect zones of major prey species in roaded landscapes in India

Road-related disturbances can influence the presence of species in adjacent forest ar-
eas, and this effect can percolate up to 500m near the road. Road width and temporal
variation in traffic was found to influence the presence of prey species near roads, while
traffic regulations such as night time closure tended to reduce the impact of traffic on
use of roadside habitat by animals. Understanding the interplay of road, traffic, species
and environmental factors on the impact of roads on prey species could help formulate
mitigation strategies to reduce these impacts.

Road ecology, Barrier effect, Habitat loss, Avoidance

Programme Book

#3 Speed thrills but kills: Roadkill scenario in National Highway 715
(new) passing through the Kaziranga National Park, Assam, India

This study tried to understand the scenario of wild animal roadkill happening in the study
area, with more emphasis on smaller groups of animals, rather than large charismatic
mammals. We found the situation to be over alarming since a total of 6,315 individuals
were recorded over a period of one year. Although, the most killed species are common
and abundant, but certain rare roadkill were also found, these might not seem to affect
the present population dynamics of the animal composition in the protected area, but
surely do threaten the same in the long timescale.

Animal mortality, Barrier, Road ecology, Wildlife corridor, Vehicular collision

#4 Graph-based multi-attribute decision making: Impact of barriers on
ecological network

Intersecting landscapes and wildlife, roads are linear infrastructure intrusions that have
direct impacts on wildlife mortality and habitat fragmentation. In this study, we ana-
lysed the effect of barriers on the Lithuanian ecological network. In order to assess net-
work connectivity, we ranked habitat patches using graph-based network connectivity
rules and spatial decision support techniques based on multiple criteria. Simulations
showed that barriers may realign complexes of ecological networks by reducing the
importance of adjacent patches and increasing the importance of more distant habitat
patches. Such distant patches may become essential and can sometimes be the only
elements preserving the realigned ecological network.

Landscape connectivity, Habitat patches, Graph elements, Multi-
ple-criteria decision-making, Ecological network

#5 Multi-level landscape analysis of wildlife vehicle collision sites in Es-
tonia

We analysed landscape correlations of 19,126 wildlife vehicle collision sites registered
on the Estonian roads for three species: moose, wild boar, and roe deer. As a result, we
positioned more than 8,444 road sections of high probability of wildlife accidents with
precision of up to 50 m. The most important landscape variables determining the ac-
cident sites are density of human settlement and proportion of forest cover. It appears
that landscape composition has a good predictive power on mapping wildlife-road in-
teractions. As a result, the planning of road safety and population connectivity meas-
ures is faster, more precise, and more efficient.

Landscape, Hotspots, WVC



07

IENE 2020 International Conference

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION AND
MONITORING - 3

(Thursday, 14 January / 13:30 - 15:00)
Cistus
Fernando Ascensao

#1 A green light for blue wildlife reflectors?

We studied whether blue wildlife reflectors reduce deer-vehicle collisions (DVC), and if so,
to what extent. We collected roadkill data of roe deer (Capreolus capreolus) on 37 roads,
both before and after the installation of blue wildlife reflectors. We found no significant dif-
ference in average number of DVC before and after mitigation. Our study emphasizes the
need for evaluations of road mitigation measures prior to large-scale implementation. Our
findings reflect the outcome of recent studies carried out elsewhere in Europe. Hence, no
green light for blue wildlife reflectors yet.

Road mitigation, Wildlife reflectors, Roadkill, Roe deer

#2 Evaluation of an Animal Detection System (ADS) as an alternative for
large defragmentation infrastructures

In the east of Flanders, an Animal Detection System (ADS) has been installed along the
Kamperbaan N73. This road fragments a vast heath area with many protected species.
Recently also the wolf appeared. The warning system must prevent collision mainly
with Wild Boar and other large fauna. The project consists of fencing 4 km with 2 wild-
life crossing areas. The gaps are equipped with both AlIR-sensors and PIR-sensors. 8
dynamic traffic signs warn drivers about the possibility of animals crossing. The system
will be evaluated based on drivers response and animal behaviour.

Animal Detection System, ADS, Evaluation, Car accidents, Alternative
solution, Wild Boar

#3 Hit the road Jane! Roads decrease the relatedness for females lesser
horseshoe bats

Programme Book

The presence of roads has the potential to hamper exchange of individuals among
populations and can have a major role in shaping the genetic structure of populations.
We combine spatially explicit methods and genetic relatedness analyses to detected
association between landscape resistance and relatedness structure between colonies
of lesser horseshoe bat. Our results suggest that road presence reduced the related-
ness among female colonies from opposite roadsides but did not halt the gene flow.
We highlighted the importance of promote connectivity across a road-dominated land-
scapes to preserve high survival rates of breeding females and to assure continuous
exchange of individuals between colonies.

Lesser horseshoe bat, Landscape relatedness, Road barrier, Related-
ness structure, Sex-biased

#4 Mapping and monitoring large mammal underpasses on motorway
A29

In Greece, the brown bear (Ursus arctos) and its habitats are strictly protected, yet the
motorway A29 cuts through the species’ habitat. In 2014, a bear-proof fence was in-
stalled to minimize bear-vehicle collisions, but it also increased the barrier effect. Thus,
the need for evaluation of the motorway’s permeability became more pressing. Dur-
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ing field visits, underpasses and potential barriers to animal movement were identified
and registered. Following, 45 solar-panel/battery-powered 4G cameras were installed to
monitor use of underpasses by larger mammals. Recorded species include both a vari-
ety of wildlife species and humans. Efforts towards enhancement of A29’s permeability
will follow the monitoring.

Mitigation measures, Underpasses, Monitoring, Brown bear, Ursus
arctos

#5 The value of a non-scientific approach for road agencies

We captured badgers along a highway to attach GPS collars and monitored under-
passes, before and during a major road expansion. Our opportunistic approach yielded
valuable information about habitat use and effects of the construction works, helped
in a permit application, and facilitated the execution of the project. It also produced a
semi-scientific paper to guide future projects.

Badger, Disturbance, Effect distance, Habitat use, Road construction

#6 LIFE SAFE-CROSSING: A new international project for preventing
large carnivore road mortality in Europe

The LIFE SAFE-CROSSING project, co-financed by the European Union, aims to reduce
the impact of linear infrastructures on Bears, Wolves and |berian lynx in Italy, Spain,
Greece and Romania. The following activities are implemented on round 400 km of
roads:

— reduction of the direct mortality of the animals on roads through the installation
of innovative prevention tools;

— mitigation of the fragmentation of the populations through readaptation of exist-
ing crossing structures;

— actions to encourage an adequate driving behavior in order to minimize the risk
of collisions with wildlife.

AVC, Roads, Underpasses, Large carnivores, Public awareness
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CHALLENGES AND OPPORTUNITIES FOR BIODIVERSITY
CONSERVATION IN LINEAR INFRASTRUCTURES

(Thursday, 14 January / 15:30 - 17:00)
Cistus
Rafael Barrientos

#1 How do roads affect the ecological processes and biodiversity? —
summing up a systematic literature review for the decade 2008-2018

Our comprehensive literature review found a range of positive and negative contribu-
tions of habitats along roads to biodiversity and species richness, structural and re-
source heterogeneity in the landscape, and as corridors for a diverse set of organisms.
However high species-specificity in responses, conflicting results across spatial scales,
and strong impact of the landscape configuration and resources points to trade-offs
and knowledge gaps to be addressed.

Road ecology review, Effects, Landscape

#2 The Brazilian Network of Transport Ecology Specialists (REET Brasil)

The Brazilian Network of Transport Ecology Specialists (REET Brasil) is an association
formed by researchers, environmental managers, public service professionals, and tech-
nical representatives of private companies who work with transport ecology. This work
aims to show REET Brasil to the international community. REET Brasil was started in 2019
and has 121 members. Most members are biologists, and work on highways. Our chal-
lenges are to disseminate knowledge in the area of Transport Ecology in the North and
Northeast regions of the country, in the airports and waterways, and bring the academy
closer to other social actors related to Transport Ecology.

Transport ecology, Brazilian association, Applied research, Dissemina-
tion of knowledge, Environmental impact assessment
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#3 Creating high voltage power lines green corridors: how to demon-
strate a win-win strategy?

BELIVE is a Transmission System Operator (RTE) project that aims to study how at an
industrial level, the alternative vegetation management can be generalized underneath
overhead lines for the benefit of biodiversity, ecosystem services and local stakehold-
ers. Financial viability and ecosystem services are estimated to engage further devel-
opment and expand in European countries for creating green infrastructures in forest
ecosystems.

Biodiversity, High voltage lines, Ecosystem services, Vegetation man-
agement, Forest corridor

#4 Protection of birds on power lines in the Czech Republic - from mon-
itoring to practical measures

The problem of bird protection on power lines has been addressed in the Czech Repub-
lic since the 1980s. However, a study conducted between 2015 and 2016 showed that
more than 100,000 birds die on power lines each year. Extensive protective measures
have been introduced in cooperation between nature conservation authorities, NGOs
and energy companies to address the problem by 203b.

Electrocution, Collision with power lines, Bird mortality

#5 Assessing Biodiversity in Railway Dry Grassland Patches

The Swedish 1,400 railway stations have been surveyed for biodiversity potential. The
results include that 230 railway stations contain grassland patches with high biodiversity
of plants and animals. In total, more than 2,000 species of insects and vascular plants
were found to have their habitat in these dry grasslands. About 100 of these are nationally
red-listed species, mainly of bees, beetles, butterflies, and vascular plants. The survey
has also included a method identifying and ranking sites based on nature conservation
values. High-ranked railway grasslands are subject to specific biodiversity action plants.

Railway, Biodiversity, Red-listed, Pollinator, Insect

Programme Book

#6 Determination of the bird protection effectiveness of animal deflec-
tors on railway overhead lines

The aim of the research project was to determine whether and to which extent the use
of animal deflectors may contribute to bird protection. The tests have shown that it is
possible to measure the electrostatic discharge by touching the animal deflectors at
different stages and with different animal resistances. It was found that the state of the
insulator (dry, wet, polluted, etc.) has an influence on the intensity of the electrostatic
shock.

Bird protection, Animal deflectors, Transmission line, Insulator state,
Electrostatic shock, Railway, Overhead lines

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
RESTORATION - 1

(Tuesday, 12 January / 10:30 - 12:00)
Lavandula
Silviu Petrovan

#1 Make amphibian defragmentation infrastructures great (again?)

We conducted an inventory of the existing amphibian defragmentation infrastructures
(n=93) in Flanders, Belgium. We evaluated a subset, taking into account the location in
the landscape, structure and state (n=25). Initial construction was mostly at the right
place, but maintenance was often inadequate. A detailed monitoring of 10 of the de-
fragmentation infrastructures for amphibians indicated that although some structures
are well used by amphibians, others are no longer functional and even seem to become
a barrier to migrating amphibians. We suggest that the construction of a defragmen-
tation infrastructure is only useful when combined with a strict maintenance schedule
and a corresponding budget.

Amphibians, Maintenance of defragmentation infrastructures, Quan-
titative analysis, Volunteers

#2 AMPHIbianCONservation and habitat restoration (LIFE AMPHICON)

o/
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Decline of amphibian populations due to habitat fragmentation, increasing traffic and
loss of landscape connectivity poses a serious threat for amphibians in Europe, Slove-
nia included. The main objective of LIFE AMPHICON (2020-2026) project is to improve
the conservation status of amphibian target species (7riturus carnifex and Bombina var-
iegata) in three Natura 2000 areas in Slovenia through restoration of ca 90 ponds and
land habitats (ca 23 ha), improving habitat connectivity, reducing road mortality (app.
60 road tunnels with fences constructed) and improving coherence of all project sites.

Amphibians, Road mitigation measures, Habitat restoration, Green
infrastructure

#3 Assessing the ability of modern metapopulation models to mimic
real life using genetic data

As a part of the CIRFE project, we compared genetic outputs produced by an agent based
model frequently used in French EIA and SEA with equivalent genetic data produced by a
three years field survey of midwife toads (Alytes obstetricans) and meadow browns (Man-
iola jurtina). By this way, we demonstrated that modern simulation models are able to real-
istically mimic metapopulation functioning at large scales. We also point out some of the
limitations of such approaches. Thus, we give some recommendation to efficiently deploy
routinely such models as decision support tool to ensure the No Net Loss objective.

Simulation, metapopulation dynamics, connectivity, landscape genetics

#4 Road proximity affects reproductive investment in lizards: a two-
years translocation experiment

Linear infrastructures may have evolutionary impact on populations of small verte-
brates. We demonstrated the selective pressure of a road by comparing the phenology
of the reproduction and the changes in the phenotypes of lizards marked and recap-
tured in two areas, within the same population, but differing in their proximity to the
road. Far-lizards reproduced earlier in the season, were bigger, increased their body
condition, and invested more in nuptial coloration as compared to close-lizards, sug-
gesting that far-lizards are of better quality. The existence of diverging lizard phenotypes
as a function of road proximity suggests an evolutionary impact on this population.

Disruptive selection, Individual quality, Population dynamics, Road
Ecology
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#5 ControlinRoad: Controlling invasive alien plant species along roads

The project “ControlinRoad” (http://www.controlinroad.org) was set up in 2017 in frame
of the CEDR Transnational Road Research Program Call 2016 “Biodiversity - Conflicts
along the Road: Invasive Species and Biodiversity”, funded by the road administration
of Austria, Germany, Ireland, the Netherlands, Norway, Sweden and Slovenia. In frame
of the project occurrence of invasive alien plants along roadsides were assessed, cur-
rent control methods and regulations throughout Europe reviewed and different control
methods tested. The results of the field trials as well as the stakeholder consultation
formed the basis for guidelines for dealing with IAPs and a cost-benefit assessment of
the methods.

Invasive alien plants, Road margins, weed control methods, Cost ben-
efit analysis

WILDLIFE AND LINEAR INFRASTRUCTURE INTERACTIONS:
FIELD MONITORING AND ECOLOGICAL SOLUTIONS - 2

(Tuesday, 12 January / 14:45 - 16:15)
Lavandula
Vaclav Hlavac

#1 Risky wandering close to the railway: flight behavior of birds across
the platform and viaducts in a high-speed railway

A two-year study of bird flight across a section and three viaducts of a high speed rail-
way shows that birds frequently cross it, and very often under the risk to be killed by
running trains. High inter-site variability was detected in birds’ activity and against tradi-
tional thought, viaducts where neither the sites with highest bird transit nor the riskiest
points for train-kill. Moreover, traditional protection screens based on those to abate
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noise did not effectively dissuade birds from crossing through the risk area. This study
contributes to fill a huge gap existent in the knowledge of railway impacts on wildlife.

Bird protection screens, Environmental impact assessment, Mitiga-
tion, Mortality, Roadkill

#2 Linking habitat composition, local population densities and traffic
characteristics to spatial patterns of ungulate-train collisions

Ungulate-train collisions spots are characterised by surrounding forest, rail curvature,
high train speed, and a moderate to high train traffic intensity. For all four most com-
mon ungulate species in Poland (moose, red deer, roe deer, wild boar) the collision
risk increased with increasing population density, train speed and train traffic intensity
but also with forest coverage and rail curvature presence. However, the collision risk
connected with population density, train speed and train traffic increased in non-linear.

Collision risk, Moose, Red deer, Roe deer, Wild boar

#3 Are railways really detrimental to bird populations? The case of the
new Bothnia Line Railway in northern Sweden

A before-during-after control-impact study of a 180 long new railway in northern Swe-
den revealed negative effects on species richness, number of territories and distance to
the railway only in a few sites and species. Generally, there were insignificant or slightly
positive effects. The results provide no evidence for a widespread detrimental effect of
railway construction on bird faunas.

Railway, Birds, BDACI study, Agricultural landscape

#4 Bird mortality by collision with transmission power lines: analysis of
15 years of impact assessment in Portugal

Programme Book

In Portugal, there is a substantial amount of data on impacts of Transmission Power
Lines (TPL) on bird mortality, originated from monitoring programs in the context of
impact assessment studies. We compiled the existing information on the topic from 34
studies made in the last ~15 years and used it to characterize the temporal and spatial
patterns of bird mortality by collision with TPL. From a total of 3400 carcasses (~130
species), two bustard species clearly stand out as highly susceptible, with considerably
high number of fatalities given their low abundance and high conservation status.

Biodiversity impacts, Overhead wires, Species’ susceptibility, Mitigation

#5 Effects of linear infrastructures on the composition of local verte-
brate scavenger guilds and bird carcass removal patterns in two Medi-
terranean agricultural landscapes

We performed bird carcass persistence trials (using camera traps) in two different Med-
iterranean agricultural landscapes bisected by linear infrastructures (LI), namely power
lines and roads. Our goal was to investigate whether LI presence influenced the com-
position of local scavenger guilds or the overall carcass removal rates. We observed
that LI effect on scavenger identity and carcass persistence rates was not consistent
across agricultural landscapes. Contradicting common assumptions, we also found no
evidence that LI presence increases the carcasses removal rates, which suggests that
broad generalizations about LI effect on scavenging patterns may not be appropriate.

Roads, Power lines, Carcass persistence, Bird mortality, Scavenging
bias
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#6 UIC Ecological Effects of Railways on Wildlife project (rEVERSE)

UIC members take a proactive role within networks to provide solutions and best prac-
tice for the correct development of an environmentally responsible railway transport
system. This paper provides information about the Ecological Effects of Railways on
Wildlife project (rEvERsE). Our aim is to improve the understanding of the impact of
railways on biodiversity and to develop an action plan as well as guidelines for railways
to protect our natural heritage. Within a period of 3 years, the UIC, with its members,
will provide an overview of biodiversity issues for the first time within the railway indus-
try at the international level.

Railway ecology, Sustainable transport system, Wildlife-train collision,
Biodiversity

GREEN INFRASTRUCTURE NETWORKS: POLICY AND
STRATEGIC PLANNING

(Wednesday, 13 January / 10:30 - 12:00)
Lavandula
Marita Boettcher

#1 German’s federal waterways - A linear infrastructure network for
nature and transport

Maijor rivers are unique linear structures because they serve different purposes simulta-
neously: habitat and dispersal route for flora and fauna as well as navigation route, and
site for recreational and economic activities. How can we move closer to achieving the
aim of balancing the requirements of transport and the needs of nature? The German
Federal Ministry of Transport and Digital Infrastructure is improving the ecological sta-
tus of rivers with measures like building fish passes and projects for riverbank restora-
tion. A new flagship is “Germany’s Blue Belt”, a Federal Government programme to de-
velop a system of interlinked biotopes of national significance along federal waterways.

German waterways, Biodiversity, Water Framework Directive, Germa-
ny's Blue Belt

#2 Developing projects for harmonization of Green and Grey Infrastruc-
ture (the HARMON project experience in the Danube Region)

Programme Book

Harmonization of Grey and Green Infrastructure is the solution of sustainable connec-
tivity for both people and biodiversity. The development of parameters for assessing the
status quo of harmonization is the main original contribution of the HARMON project.
A derived Strategic Action Plan was used to support the development of a main project
proposal (SaveGREEN) in the field of harmonization of green and grey infrastructure in
the Danube Region and to strengthen a regional platform of specialists (Green\Web).
We recommend that transnational or multiple-countries initiatives should consider this
approach which highlights common objectives and existing know-how in the field of
harmonization.

Green Infrastructure, Grey Infrastructure, Harmonization, Parameters,
Action plan

#3 From technology to strategy: developments and perspectives of re-
search in infrastructure and ecosystems

There are no specialized centers for research on the interactions between infrastruc-
tures and ecosystems, which is paradoxical considering the importance of infrastruc-
ture impacts on the territories. Since the beginning, the technique has been identified
as a key element of the solution to the challenges posed by the growing infrastructure
development. It is therefore important to consider the conditions for the development
of research and innovation networks capable of responding to the growing challenges
raised on the subject both at European level and at the global level.

Linear infrastructure, Research, Innovation, Public-private partner-
ships, Strategy

#4 The SaveGREEN Project — Safeguarding the functionality of transna-
tionally important ecological corridors in the Danube basin
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SaveGREEN, co-funded by ERDF, contributes to safeguard ecological corridors threat-
ened by grey infrastructure and land use in the Danube basin. Based on scientific re-
search and multi-sectoral collaboration of stakeholders from different fields of exper-
tise, solutions will be identified to enhance permeability of bottlenecks in eco-corridors
in 7 pilot areas by developing an efficient monitoring method, cross-sectoral operation-
al plans and a comprehensive capacity building programme for authorities and relevant
stakeholders. Further, the project aims at engaging with decision-makers from the na-
tional, EU, and EUSDR in order to mainstream ecological connectivity into policies and
funding schemes.

Ecological connectivity, Linear transport infrastructure, Functionality
of ecological corridors, Cross-sectoral cooperation

#5 Mapping ecological corridors to educate policymakers and the public

The Provinciaal Natuurcentrum Limburg (PNC), a service of the provincial government
of Limburg, Flanders, is responsible for the themes biodiversity and nature and envi-
ronmental education. In 2011 the province of Limburg has produced a map with 80
preferred ecological corridors of which a number are being realised in participation
with linear infrastructure operators. The PNC experienced a certain reluctance with
other policymakers. Since the PNC paid a lot of attention at the development of social
support.

It developed a series of municipal nature reports with concise information about the
actual situation of local and regional biodiversity and opportunities for collaboration in
the realisation of ecological corridors.

Network ecological corridors, Policymaking, Educate, Social support,
Collaboration partners
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CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL
SOCIETY - 1

(Wednesday, 13 January / 13:30 - 15:00)
Lavandula
Heinrich Reck

#1 Are largescale citizen science data precise enough to determine road-
kill patterns?

Roads are one of the most transforming infrastructures in human-dominated land-
scapes and citizen science is increasingly being used as source of data in this area, but
it may be not precise enough to detect road-kill hotspots or road-kill trends among spe-
cies. For this reason, we compared the data from the Spanish National Atlas, with our
own specific roadkill survey in relation to the carnivore guild. The results showed that
data from the Atlas may not be adequate to determine trends in road-Kkills in our study
area and that for species-specific approaches, ecological or behavioural traits must be
considered.

Carnivores, Citizen science, Road Ecology, Wildlife-vehicle collisions

#2 Using citizen science to survey roadkill at wide spatio-temporal scales

As the global road network expands, roads pose an emerging threat to wildlife popu-
lations. One way in which roads can affect wildlife is wildlife-vehicle collisions (WVC),
which can be a significant cause of mortality. In order to successfully mitigate these
problems, it is vital to understand the factors that can explain the distribution of roadkill.
Although large-extent WVC systems have been deployed throughout the world, there
have been few evaluations of their features and no recommendations for future devel-
opers. | report on the parallels and differences between the range of data collection
methods, contributing populations, data management systems, and data visualizations
used in different countries. The majority of these global systems have combined goals
of protection of wildlife and driver safety and as records become more standardized,
more people are participating in volunteer observations of all kinds, including of the
environment.

Citizen science, Data, Roadkill, WVC, Wildlife-vehicle collision

#3 Using citizen science to uncover temporal patterns of wildlife roadkill
in the UK



60

IENE 2020 International Conference

Citizen science has allowed us to collate a large dataset of wildlife-vehicle collision
records which can be used to inform us on the answers to a broad range of ecological
questions. Here, we use a citizen science roadkill dataset from the UK's “Project Splat-
ter” to examine species specific temporal patterns that are consistent across some taxa
and make suggestions as to why such patterns occur.

Citizen science, Roadkill, ecology, Wildlife behaviour

#4 Integration of sensory qualities in landscape modelling and its effect
on infrastructural resilience

The use of integrative valuing strategies of sensory qualities in landscape modellings
used in processes with stakeholders can have an important effect on infrastructural
resilience and sustainability. To address this, we will focus first, on the role material and
tactile spatial modellings can play when transforming social participation processes
into socioecological practices capable of addressing ecological, social and embodied
dimensions of landscape which have hitherto remained invisible. Second, on how the
integration of sensory and kinaesthetic dimensions of the user’s experience of nature
within those modellings can become a key factor to increase civic engagement in infra-
structural planning today.

Embodied mobilities, Landscape modelling, Socioecological praxis,
Multimodal infrastructure, Landscape infrastructure

MANAGING BIODIVERSITY ALONG ROAD VERGES

(Thursday, 14 January / 10:30 - 12:00)
Lavandula
Jan Olof Helldin

#1 Integrating the ecological quality of highway verges in the road as-
sets: a new evaluation tool

A new assessment tool for highway verges has been developed. The condition of verg-
es and whether the federal road maintenance guidelines are correctly applied is eval-
uated. The approach is similar to the evaluation of other road assets such as bridges.
Different criteria are examined such as mowing regime (respecting 10 cm minimal
height), verge stability, biodiversity, ecological corridor function, invasive plants, state
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of hedges, fauna passages are examined. An alarming state (scale 5) will require imme-
diate corrective action whereas an insufficient state (scale 3) an adaptation of mainte-
nance. First evaluations will start in 2020.

Highway verges, Biodiversity, Corridor function, Asset management

#2 Testing wild plants seed mixtures along grey infrastructures

The promotion of native plants can mitigate the negative effects of linear infrastructures
by sowing them around these infrastructures. Our work is integrated in the LIFE LINES
project, where we developed two biodiverse seed mixtures of wild species to enhance
the local biodiversity along roads and ecotrails. Based on previous work, two assort-
ments of seed mixtures were installed in in-situ plots during autumn 2018 and the seed
mixtures behaviour was evaluated in spring 2019. Our preliminary results suggest that
the local biodiversity increased and both assortments tested seem suitable to use in the
south of the Iberian Peninsula.

Biodiversity, Linear infrastructure, Restoration, Species selection,
Sowing experiments

#3 Using remote-sensing to map suitable road verges for a rare small
mammal, the Cabrera vole (Microtus cabrerae)

We evaluated the usefulness of Sentinel-2 sensor for explaining occurrence patches
for Cabrera vole, an endangered species, in southern Portugal, that frequently occu-
pies road verges. Habitat patches were surveyed through presence signs. We derived
predictors from Sentinel-2 and from other sources to predict species occurrence. The
most important predictor was a distance-based measure, road proximity (~27% im-
portance), whereas the remaining predictors were all from remote-sensing products,
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together contributing with ~73% of importance. Cabrera vole presence is more likely in
areas close to roads, and remote-sensing predictors proved to be an important tool to
improve species occurrence predictions.

Remote sensing, Sentinel 2, Species distribution models, Road Ecol-
ogy, Road verges

#4 How roadside belts can be managed for a sustainable environment?

Management of roadside belts for a healthier and safer environment is the best solution
to alleviate pollution caused by tail pipe and non-tail pipe vehicle emissions. For this
reason, plants need to be chosen carefully keeping in view the environmental concerns
along roads. Natural native vegetation can play a significant role in management of
these corridors by absorbing pollutants of vehicle origin from roadside soils. The prime
objective of the presentation is to provide information about the wild flora which could
be used to maintain roadside belts and how it is effective in removing pollutants from
the contaminated soil besides providing recreation being on purpose.

Roadside vegetation, Heavy metals, Vehicle pollution, Phytoremedia-
tors

#5 Road Ecology, Challenges and Mitigation: A case study from Abohar
Wildlife Sanctuary, Fazilka, Punjab, India

This study was conducted in the Abohar Wildlife Sanctuary to see the impact of the
Linear Infrastructure Structure (Proposed widening of the road) on the Wild animals.
After the survey and road profiling of 17 km of road, we recommended two underpasses
and four animal crossing points to maintain the connectivity of the wildlife in this area.
It was a unique study in the sense of ownership of the land; the whole sanctuary is
private land, so it was complicated to implement expedient recommendations.

Road ecology, Large mammal vehicle collision, Habitat connectivity,
Mitigation Plan

#6 Results of the management on biodiversity along species rich road-
sides in Sweden

Most of the conservational work on infrastructure in Sweden consists of appointing
of species rich roadsides and their management. The management of the designated
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roadsides consists primarily of a late mowing regime. The tools for restauration are a)
specialized maintenance descriptions to favour certain species or habitats, b) tempo-
rary restoration plans. The results of all these activities are leading to more flowers in
roadsides, promoting interesting species, promoting certain red listed species, as well
as insects. It is obvious that species rich roadsides need elaborated habitat and species
related activities in order to keep or enhance their biodiversity values.

Species rich roadsides, Biodiversity, Maintenance of vegetation, Res-
toration

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 4

(Thursday, 14 January / 13:30 - 15:00)
Lavandula
Adam Hofland

#1 Ecological efficiency of an eco-bridge: Lessons from the Adrets-de-L'Es-
terel eco-bridge on the A8 Highway (Southeast of France)

An eco-bridge was built on the A8 Highway (ESCOTA) to implement operations meant
to improve environmental conditions of the Highway. The structure and layout of the
eco-bridge surroundings were designed for a wide range of terrestrial, semi-aquatic and
avifauna target species. Early on, it appeared that the functionality of the eco-bridge
was successful for a majority of targeted faunal groups even though landscaping was
not fully developed yet. Many species used the structure for transit as well as feeding
and breeding. The monitoring confirms the interest of eco-bridge structures dedicated
to fauna and functional for multiple species and multiple usage.

Eco-bridge, Ecological transparency, Chiropterans, Avifauna, Insects,
Mammals, Wildlife crossing

#2 Importance of roadside habitats for biodiversity: what do we know?
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One major threat to biodiversity resulting from human activity is infrastructure devel-
opment. However, relatively recently, the idea that roadside habitats may offer an op-
portunity to promote biodiversity has emerged. To mitigate negative effects of roadside
habitats and to facilitate positive ones, we require a holistic view of the various factors
that affect biodiversity, and understand the direction and magnitude of their effects on
individual taxa. Thus, we carry out meta-analyses to quantify positive and negative im-
pacts of roadside habitats on a range of taxa, and highlight knowledge gaps that need
to be addressed in the future.

Linear transport infrastructure, Biodiversity, Meta-analysis

#3 Monitoring of green bridges in Austria

This project focuses at investigating the efficiency of 18 green bridges in Austria along
motorways as mitigation tool and habitat for the whole range of species. The objective
was to evaluate 1) their acceptance by target species, local, regional and less mobile
species, 2) if they do also serve as habitats and 3) whether they are used by valuable
species for cross-linking of habitats. Results indicated red deer (Cervus elaphus) as
a target species and proved local crossing of several other mammals. Thus, it was
demonstrated that green bridges provide valuable habitats for invertebrates.

Green bridge, Monitoring, Habitat fragmentation, Wildlife corridor, Bi-
odiversity

#4 The SLOSS dilemma of road ecology - Single Large Or Several Small
fauna passages?

| address the SLOSS dilemma of road ecology, i.e., the discussion whether a Single
Large Or Several Small fauna passages would produce the most benefit for wildlife. |
point out risks (ecological as well as practical) with investing in one large passage and
list a number of situations where it may be more beneficial to distribute the conserva-
tion efforts in the landscape by constructing several smaller passages. | argue that the
default strategy should be to distribute rather than to concentrate passage opportuni-
ties along major transport infrastructures. The SLOSS issue calls for partly new direc-
tions in road ecology research.

Fauna passage, Road mitigation strategy, SLOSS Dilemma

#5 Towards next level in Road Ecology: from counting road-kills to as-
sessing population impacts
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The global road network is exponentially increasing, above all in environmentally vul-
nerable countries. Despite the number of studies both on road impacts and on miti-
gation measures is sharply increasing, most of them focus on individual level or local
scale. We review the main impacts of roads on wildlife populations, and highlight those
studies focused on population levels, as they allow a better understanding of the threat
posed by roads for the persistence of wildlife populations. Finally, we suggest incorpo-
rating three policy goals that could reduce global road impacts, if applied to projects at
national, regional and global scales.

Barrier effect, Large scale, Population dynamics, Road Ecology, Road-
kills

#6 Is Connectivity Conservation via Wildlife Corridors/Linkages Suffi-
cient?

Corridors and linkages are commonly used terms to describe connectivity for wild-
life and ecological processes. Model-based maps are often used to represent these
hypothetical landscape features and are often described as “data” for mitigation de-
cision-making for wildlife movement. | will describe weaknesses in this approach, pro-
viding evidence from the literature and studies in the US. | will propose that for most
wildlife in most places, the ecological property of connectivity is best conserved at
linear infrastructure by making the structure more permeable at place where there is
evidence of wildlife movement.

Wildlife corridor, Wildlife linkage, Connectivity, Wildlife, Mitigation

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION AND
MONITORING - 4

(Thursday, 14 January / 15:30 - 17:00)
Lavandula
Clara Grilo

#1 Wildlife hotspots prediction with artificial intelligence algorithms,
geographic information systems and multispectral image processing
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During the development of this research the characteristics related to the roadkill of
fauna in the Eastern Antioquia, Colombia, were identified with the objective to predict
roadkill hotspots. Then, different machine learning algorithms were compared. The re-
sults allowed us to identify that the random forest (RF) algorithm with ADASYN as the
method with the best performance when subjected to cross-validation (AUC-ROC 0.78
+ 0.12), surpassing the results achieved by previous researches. Finally, the methodol-
ogy was validated through a transference exercise, training the RF-ADASYN algorithm
with three sections of the study area and validating on a different section (AUC-ROC =
0.87+0.09).

Artificial intelligence, Spatial Analysis, Pattern Recognition, Prediction

#2 A simple analytical model for predicting the fence-end effect and the
minimum length for wildlife fencing to be effective

Theoretically, fencing many short road sections requires less total fencing for the same
predicted reduction in mortality than fencing a few long ones. However, animals fre-
quently move around the fence ends. This “fence-end effect” reduces the effectiveness
of fences. We present a novel analytical model for predicting the fence-end effect and
compare the predictions with empirical data. We predict the minimum length of wild-
life fencing to be effective. The model can be considered in mortality-reduction graphs
to predict the effectiveness of fencing at reducing wildlife mortality and help planners
design more effective and more efficient configurations of fencing.

Effective fence length, Fence-end effect, FLOMS, Roadkill, Wildlife
fencing

#3 Prioritizing road sections for wildlife fencing: Including the fence-end
effect

By analysing the spatial pattern of wildlife-vehicle collisions along roads it is possible to
design effective mitigation measures. However, the locations identified for mitigation
measures and their predicted effectiveness depend on the scale at which the spatial
pattern of roadkill is analysed. We present an adaptive fence implementation plan that,
through the combination of the information from the several scales, and by including a
novel analytical model for predicting the fence-end effect, identifies the configuration of
fencing that will maximize mortality reduction. This approach will help planners design
more effective and more efficient configurations of fencing.

Fence-end effect, FLOMS, Mortality-reduction graphs, Roadkill, Wild-
life fencing
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#4 Standardized WVC Data Collection at Large Extents

Collection, management, analysis, and visualization of environmental data is increas-
ingly being automated. | will describe standards methods the Road Ecology Center
(California, US) has developed for collecting and managing large datasets for wild-
life-vehicle conflict on roadways. Using our California system and similar global systems
as examples, | will describe lessons learned from collecting, managing and analysing
these types of data. | will describe automated and manual steps in the process. Finally,
| will provide a recommended standard framework for WVC data, from collection to
decision-support.

Wildlife-vehicle conflict, Roadkill, Wildlife, Mitigation

#5 Road mortality mitigation measures: concrete fence for amphibians

The linear transport infrastructures disrupt migrations and generate amphibian roadkill. To
mitigate this problem, fences are built but their efficiency was rarely tested in controlled
conditions. We tested different heights of concrete fence with three amphibian species in a
PVC arena. The results showed that a 21cm high concrete fence is fully efficient at blocking
amphibians and possibly guide them toward the closest wildlife underpasses.

Fragmentation, Roadkill, LTI, Road ecology, Crossing structures

#6 Canopy bridges: Innovative mitigation solutions for arboreal mam-
mals

/3
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Habitat fragmentation induced by linear infrastructure is highly problematic for arbo-
real mammals, causing genetic isolation and localized extinction for those that will
not cross on the ground. Both natural and artificial canopy bridges provide innovative
solutions to this problem. However, there have been few experiments testing their effi-
cacy. We present data from a natural bridge study demonstrating the extreme value of
leaving connecting branches intact over linear infrastructure. In addition, we describe
an upcoming study testing mammal use of different artificial bridge designs. As the use
of canopy bridges becomes increasingly popular, our studies will help to improve their
efficacy.

Natural canopy bridge, Artificial canopy bridge, Arboreal mammals,
Peru, Brazil
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MANAGING INFRASTRUCTURE MARGINAL HABITATS FOR
BIODIVERSITY

(Thursday, 14 January / 17:15 - 17:45)
Quercus
Elke Hahn

#1 Developing road verges' hosting capacity for wild bees: why and how

For the last two decades, the decline of pollinating insects has raised concerns and ques-
tions in the scientific community and the public. Road infrastructures carry their share
among pressures afflicting wild bee populations. However, into degraded environmental
contexts, preexisting road verges could bring remedies to reduce the ills affecting these
insects. A guidebook now shows to road managers how to act for wild bees within road
verges. Recommendations are about food resources and nesting sites necessary for the
various wild bee species and to ensure the consistency of actions over time and space in
connection with the surrounding landscape.

Wild bees, Local flora, Nesting, Road verges, Management

#2 Moving on the verge: effects of traffic intensity and quality of the
road verge on the movement of pollinating insects

It is unknown under which circumstances road verges are beneficial for pollinating
insects and other organisms because of the complexity of interactions among roads,
traffic, and the adjacent habitat. Understanding how and/or if the quality of road verges
can interact with the amount of traffic in the road is relevant in order to assess the vi-
ability of populations in the vicinity of roads. This will in turn allow the identification of
road verges with high conservation priority.

Traffic, Road verges, Semi-natural grasslands, Pollinator movement

#3 Both roads and power line corridors contribute to landscape scale
biodiversity of plants and insects
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Linear infrastructure habitats (LIH) can contain a high biodiversity of plants and insects.
However, their contribution to landscape scale biodiversity is unclear. We studied bi-
odiversity of plants, butterflies, and bumblebees in LIHs and other grassland habitats
in 32 forest-dominated landscapes. Power line corridors had high diversity of all taxa,
and contributed to higher landscape scale diversity of plants. Power line corridors and
roads had opposite effects on the similarity of communities in a landscape, with higher
similarity in the presence of power lines and lower similarity when the density of roads
was high.

Biodiversity, Beta-diversity, Pollinators, Plants

#4 Feasibility of local partnerships for a more biodiversity-friendly man-
agement of linear infrastructure right-of-ways

Nowadays, numerous and diverse local actors have expertise in the management and
maintenance of (semi-)natural environments and can carry out or organise action on
the field. For land transport infrastructure managers, taking advantage of these skills
and knowledge could be an efficient and pragmatic way to implement more biodiver-
sity-friendly practices in the management of right-of-ways. From a sample of French
case studies, this exploratory research assesses actual possibilities and obstacles to
such partnerships, considering their legal, social, economic, ecological, and technical
factors. Proposals are made to solve some issues encountered by stakeholders and
generally increase effectiveness of future partnerships.

Right-of-way, Management, Partnership, Local actors, Feasibility

#5 Enhancing biodiversity on Great Britain’'s railway network

Network Rail is responsible for the safe and efficient running of Great Britain’s rail trans-
port infrastructure. Managing the habitats alongside the 32,000 km of track is vital for the
safety of passengers, employees, and contractors. It's a balancing act to maintain and im-
prove the railway to keep it running safely, while being mindful of the land that surrounds
it, the natural capital Network Rail are responsible for, the public benefits it offers, and
the wildlife that lives on it. To this end, Network Rail has developed a new and ambitious
Biodiversity Action Plan for enhancing biodiversity on the railway lineside.

Railway ecology, Sustainable transport, Biodiversity
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MANAGING AND MONITORING ECOLOGICAL IMPACTS OF
LINEAR INFRASTRUCTURES

(Thursday, 14 January / 17:45 - 18:15)
Quercus
Sara Santos

#1 Environmental monitoring of reptiles across a wildlife overpass

We evaluated connectivity from an ecoduct, connecting wildlife and habitats across a ma-
jor highway in west-central Sweden. Our results supported a “Connectivity hypothesis”,
i.e. reptile distribution did not differ between ecoduct and surrounding reference areas,
whereas reduced shadiness and increasing ambient temperature resulted in more reptiles.
The highly endangered sand lizard (Lacerta agilis) was identified on the ecoduct only one
year after its establishment. Our findings show that functional environment for reptiles can
be integrated in wildlife passages for large mammals. Our results stress that management
of suitable habitats is crucial across wildlife passages, in order to function for reptiles.

Ecoduct, Reptiles, Connectivity, Infrastructure barriers, Habitat

#2 Risk of bird electrocution in powerlines: a framework for prioritizing
species and areas for conservation and impact mitigation

Electrocution is one of the major sources of anthropogenic bird mortality and, although
it is a problem recognized worldwide, many countries remain with unknown informa-
tion on this threat. This can be mostly due to the absence of specific national laws
regarding the protection of birds against powerlines electrocution and due to the dif-
ficulty in obtaining detailed data on bird mortality across large scales. We propose a
framework allows to recognize target regions and species to receive priority attention
to avoid or minimize the impact of bird electrocution, promoting win-win situations that
help both bird conservation and powerline network integrity.

Bird conservation, Risk assessment, Power lines poles, Priority areas
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#3 The Afsluitdijk, an important ecological connection

The Afsluitdijk is a dike which was constructed in 1932. It separates the IJsselmeer from
the Wadden Sea. For birds and mammals, including bats, the Afsluitdijk is an important
ecological connection between east and west. The Afsluitdijk will be reinforced in the
period 2018-2022. Special attention is paid to preserve the ecological function of the
dyke for the special vegetation and bats. The seeds of the vegetation on the Afsluitdijk
were collected by volunteers. After applying the new coating, the seeds will be replant-
ed. Lighting that is least disruptive for bats is installed, it has a maximum of 3000 K.

Afsluitdijk, Ecological connection, Migration route, Typical seashore
vegetation, Bats

#4 How well fences work?

Increased amounts of wildlife fencing may decrease the number of ungulate-vehicle col-
lisions (UVC) on roads with high speed and traffic intensity, at least for short periods of
time. However, shifts of UVC towards the roads characterised by lower speed and lower
traffic intensity may occur. Wildlife fencing on main roads alter ungulate movements,
thus can increase the number of UVC on neighbouring national and regional roads. Ac-
cordingly, this should be foreseen and mitigation measures deployed. Additionally, wild-
life fencing can reduce the importance of adjacent habitat patches for wildlife, while
increasing the importance of more distant patches.

Accident prevention, Fencing, Temporal statistical analysis, Traffic in-
tensity, Wildlife-vehicle collisions

#5 Green and blue infrastructure: How trees can accompany our rivers
and canals Conflicts - Solutions - Implementation

Whether trees on dams and dykes should be planted and existing trees are to be toler-
ated, especially during reconstruction measures, is discussed very controversial again
and again. Using the example of the Stor-waterway in the Lewitz, this presentation
shows that dam reconstruction with preservation of trees is possible and even mean-
ingful. Extensive protests have led to the preservation of those trees. The necessary
work on the dams had to be discussed with a tree expert. The presentation shows the
results of the planning, problems, and solutions during this process.

Dam, Dike, Canal, Tree, Reconstruction
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NEW TOOLS TO MITIGATE AND MONITOR ECOLOGICAL
IMPACTS OF ROADS

(Thursday, 14 January / 15:30 - 16:00)
Arbutus
Michal Bil

#1 Making the road more permeable to wildlife using existing infrastruc-
ture

Roads, while increase connectivity for humans, roads reduce permeability between
habitats for wildlife. The most obvious impact of roads is animal mortalities and often
directly affect population characteristics such as abundance, density, and sex structure
of the animals that are being affected. Effective animal passages to increase the perme-
ability between habitats could reduce the intensity of this problem. Installing new infra-
structures for this purpose is costly and hence implementing such mitigation is difficult
for developing countries. Therefore, the aim of this study is to evaluate the success of
having guide fences at existing culverts in reducing the number of roadkills.

Existing infrastructure, Culverts, Permeable habitats

#2 New real-time mitigation measures based on animal-vehicle collision
spatio-temporal models

Spatio-temporal models can be implemented in different devices to alert drivers in real
time about the risk of an animal-vehicle collision. Here we present a new prototype
of variable road sign based on these spatio temporal models. In order to avoid driver
habituation, this new road sign alerts the driver only when a certain risk threshold is
exceeded. Models are fed in real time with data about traffic, weather, hunting, road
conditions, etc. This prototype may show considerable advantages over the measures
currently being implemented to minimize AVC.

Mitigation measure, Road sign, Spatio-temporal models, App, Ani-
mal-vehicle collision

#3 Daily, Annual and interannual variations of wildlife underpasses use
by small and medium-sized mammals: a study case in the agricultural
plain of the Bas-Rhin, France
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To optimize wildlife underpasses (WU) monitoring studies, we quantified during four
years (2012-2016) the daily, the annual and the interannual use of seven underpasses
by small and medium-sized mammals in Bas-Rhin (France). The variation of the cu-
mulated species richness per WU was quantified to find the minimal number of days
needed to accurately quantify the WU use with camera trap. Most of the 24 mammals
species showed daily and annual variations of the use, not always corresponding to
their biology. High interannual differences of the use were observed, with a synchronic-
ity between preys and predators. Two years are needed to observe most of species.

Preys, Predators, Synchronicity, Phenology, Wildlife crossings

#4 A comparison of camera trap and permanent recording video camera
efficiency in wildlife underpasses

The evaluation of wildlife crossings structures is directly impacted by the efficiency of
monitoring tools. The aim of this study was to quantify the efficiency of camera traps
as a common tool in a wildlife crossing evaluation. By using permanent recording video
systems, the exact proportion of missed animals by camera traps was quantified. Cam-
era traps failed to record 43.6% of small mammal events (voles, mice, shrews...) and
17% of medium-sized mammal events. This study indicates a global underestimation of
the use of wildlife crossings for small mammals.

Wildlife crossings, Camera-trapping, Monitoring study, Triggered
cameras, Small mammals

#5 Bat Overpasses as a Solution to Increase Habitat Connectivity De-
pending on the Context

83
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Whereas bat overpasses are proposed in order to increase habitat connectivity and reduce
collisions risk, these are not scientifically tested. This pitch propose to test four bat over-
passes which appropriate samply designs and demonstrates that depending the context of
the location of bat overpasses, theses structure can be effective.

Mitigation measures, Bats, Acoustic surveys, Thermal camera, High-
ways

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
RESTORATION - 2

(Thursday, 14 January / 16:00 - 16:30)
Arbutus
Lazaros Georgiadis

#1 From dumpsite to nature sanctuary

A waste dump site situated in a UNESCO biosphere reserve has been used as a deposit
for excavation material of a railway tunnel construction. Within a period of 12 years
the area has been transformed from a barren wasteland into a lush, natural ecosystem
that became habitat for many rare and protected species. In order to maintain valuable
transition biotopes, the landowner (Austrian Federal Forests) and the holder of the re-
forestation verdict (OBB-Infrastruktur AG) decided to ask for a clearing permission for
a few particular valuable subareas. Landscape management activities will be organised
by the management of the biosphere reserve.

Railway tunnel, Waste dump site, Reforestation, Biosphere reserve,
Biodiversity

#2 A guidance system for amphibians made of recycled guardrails in
Kirchberg on the Raab (County Styria / Austria) — a successful alternative

Along the state road L 245 in Kirchberg on the Raab (County Styria/Austria) a long-as-
pired guidance system for amphibians (GSA) over a segment of 1100 metres has been
installed. For the GSA discarded guardrails were used for leading elements. The im-
plementation provided many innovative solutions. The result is one of the most robust
permanently installed guidance systems for amphibians. The innovative system was
profitable for a lot of Central European amphibians. The total building costs ranged at
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about a third of the costs for a comparable system. This resilience towards damages of
all kinds means a remarkable reduction of maintenance costs.

Amphibians, Recycled guardrails, Migration, Conservation, Pelobates
fuscus, Common spadefoot toad, Styria

#3 Condition of amphibian road mitigation constructions in Sweden

In efforts to assess the physical condition of all amphibian road mitigations built by the
Swedish Transport Administration, all such constructions were evaluated using a stand-
ardized protocol. Four out of 35 constructions were in very poor condition and few
had no issues at all. Most issues seemed to occur irrespective of building material and
age. However, since most problems could be avoided or remedied through proper and
regular maintenance, we conclude that this is vital for ensuring long term functionality.

Amphibian, Road mitigation, Technical inspection, Maintenance

#4 Design and test of a semi-automated system based on time-lapse
camera trapping for the monitoring of wildlife overpass use by amphib-
ians

We tested the use of a camera trap with time-lapse image recording for the monitoring
of an amphibian tunnel. A sample of the numerous images obtained was visually ana-
lysed to count crossing amphibians, mostly common toads (Bufo bufo). This count was
highly correlated with the number of live trapped toads on the same tunnel. To reduce
the task of visually analysing the large image collection, we used a computer vision al-
gorithm to detect moving objects on images. The developed algorithm could be further
improved to obtain a fully automated solution for counting and determining the moving
direction of detected amphibians.

Amphibian, Road tunnel, Time-lapse camera trap, Semi-automated
monitoring system, Bufo bufo

#5 Species-rich Energy production

The Swedish Transport Administration will conduct a study on species-rich energy pro-
duction, a measure to produce bioenergy based on vegetation harvested from road
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verges. Grassy vegetation and invasive alien species will be collected and transported
to a biogas plant in order to produce biogas upgraded to vehicle fuel with the aim to
replace fossil fuels in the transport sector. The measure thus contributes to climate mit-
igation and improved biodiversity in line with the Agenda 2030.

Biodiversity, Invasive species, Natural heritage, Energy harvesting, Bi-
ogas

#6 A dynamic restoration index to monitor and assess fragmentation
reduction along a trans-Andean pipeline

Large scale linear infrastructure in complex geographical and ecological settings can frag-
ment habitats and the species living within them, such as the construction and operation
of an underground pipeline. A major first step to reduce this effect is to rapidly restore
vegetation cover and functionality to allow animal species to re-colonize the affected areas.
However, what is an adequate level of vegetation recovery? We present data and an an-
alytical procedure to monitor and assess recovery trends using a dynamic and updatable
index at different geographical and temporal scales that help inform tailored biodiversity
management decisions.

Tropical Andes, Fragmentation restoration, Vegetation monitoring
methods

ROADKILLS IMPACT ASSESSMENT, MITIGATION AND
MONITORING

(Thursday, 14 January / 17:15 - 17:45)
Cistus
Ivo Dostal

#1 Assessing the relative effect of road- and carcass-related factors
on searcher efficiency: implications for future roadkill monitoring pro-
grammes
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Carcass detection is a widely recognized source of bias in studies aiming to quantify the
impacts of roads on wildlife, and more especially on small-sized vertebrates. We carried
out searcher-efficiency trials in two paved roads located in Central Portugal to assess
the relative importance of factors like road type, observer, carcass type, status and lo-
cation (on the road) over detection rates of passerines and bats. Based on the results,
we provide a set of recommendations to improve the design of carcass detection trials
in future roadkill monitoring programmes.

Mortality bias, Detection rates, Experimental design, Bats, Passerines

#2 Evaluation of the impact of road infrastructure on vertebrate mortali-
ty and possible measures for ecological connectivity in the landscape in
the Aburra Valley, Colombia

In Colombia, there are very few research articles reporting fauna that has been road killed.
Besides, published research did not have a standardized methodology for diagnostic
surveys. The objective of this work was to generate a standardized methodology to carry
out diagnostic surveys of wildlife roadkill on highways. The proposed methodology
consists of: Selection of roads, diagnostic surveys, geostatistical analysis and proposal
of mitigating measures. 51 mortality surveys in a 148 km road were made, 499 records
of wildlife roadkill were collected. It is estimated that 575,284 vertebrates die yearly on
these routes as a result of being run over.

Roadkill, Mortality estimates, Diagnostic methodology, Siriema, R

#3 The most roadkilled mammal species in Brazil, considering sampling
effort, detectability and removal rates

Brazil is a large tropical country with a high species richness of mammals and an
increasing linear infrastructure network that causes a significant mortality rate by
vehicle collision for many mammal species. This study aims to list the roadkilled

8/
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mammal species in Brazil and evaluate the top 10 medium and large mammal spe-
cies with higher roadkill rates considering sampling effort, detectability, and removal
rates on the Brazilian highways. The mammal species with the highest mortality
rate per 100 km was Conepatus chinga with 0.552 roadkill/day/100km and other
endangered species, such as Myrmecophaga tridactyla and Tayassu pecari, showed
alarming roadkill rates.

Threatened species, Detectability rate, Removal rate, Roadkill, Tropics

#4 Are movement corridors coincident with areas of high road-kill likeli-
hood? A study for felids in Brazil

We used potential movement corridors and road mortality data to test if areas of high-
er predicted movement may coincide with road sections of higher probability of road
mortality for felids in Brazil. We found that potential movement corridors and high road
mortality likelihood do not occur in the same locations. The behavioral states of the an-
imals covered by each method may explain these differences. The complementary use
of both methods at landscape scale should guide managers to target road segments for
local-scale analysis for road mitigation.

Wildlife corridors, Road mortality, Road mitigation, Circuit theory

#5 A Transport Ecology Workshop towards developing sustainable trans-
portation in national and international level in Myanmar

Responding to the challenges on sustainable development of transport infrastructure
Myanmar, a Transport Ecology Workshop organized in Naipyidaw by WWF and IENE
in November 2019. The workshop aimed to train a target group of 38 high level staff
members of the Ministry of Construction, Ministry of Transport and Communication,
Ministry of Natural Resources and Environmental Conservation and the Yangon Tech-
nological University towards improving the capacity on mainstreaming biodiversity and
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ecological connectivity in their responsibility on planning and implementing of large
scale transport plans and projects. Final conclusions and the feedback of the overall
interactive process the workshop will be presented.

Sustainable Transport Infrastructure, Ecological Connectivity, Mitiga-
tion Hierarchy, Mitigation Measures, Strategic Planning, Exchange of Knowledge

WILDLIFE AND LINEAR INFRASTRUCTURE INTERACTIONS:
FIELD MONITORING AND ECOLOGICAL SOLUTIONS -3

(Thursday, 14 January / 17:45 - 18:15)
Cistus
Radu Mot

#1 Birdprotection on railways

OBB-Infrastructure is constantly taking measures to improve infrastructure availability.
One of these measures is the reduction of short circuits caused by animals. The roll-
out has started in 2016 in areas where rare and protected birds can be found. Elec-
trocution of birds and mammals is prevented with guard-devices and bird-protection
caps. Retro fitting of existing facilities is not a difficult task. In the case of facility re-in-
vestments, electrification of already existing lines or new construction of railway lines,
both guard-device and bird-protection cap are attached anyway. The measures outlined
above, seem to have a very positive effect on the wildlife.

Bird protection, Catenary System, Availability of traction energy supply

#2 The need to consider searcher efficiency and carcass persistence in
railway wildlife fatality studies

89
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Aiming to illustrate the need to consider sampling errors in fatality studies, we corrected
the estimate of medium and large-sized mammal fatalities on a 750-km railway located
in the Brazilian Savanna accounting for searcher efficiency and carcass persistence. By
combining searcher efficiency, carcass persistence and search intervals we estimated
the number of mammal fatalities that occurred in two years. The estimate was 2.3 times
larger than the observed number of fatalities. Our results clearly demonstrate the need
to improve sampling design to consider these errors and to enable more accurate esti-
mation of fatalities on railways.

Linear infrastructure, Railway fatalities, Sampling errors, Wildlife-train
collisions, Detectability

#3 Routing power lines in Brazil: towards an environmental and engi-
neering friendly framework for reducing conflicts in the planning phase

Designing power line routes that comply with impact mitigation hierarchy steps and
with the technical and economic demands is still a challenge in many countries. The
early identification of conflicting areas between economic and environmental aspects
in a TL planning process is important to avoid adding cost, delay in the project imple-
mentation and reduce decision-making complexity. Our study, in addition to dealing
with geographic intelligence to enhance the quality of the TL design, also presents an
innovative approach to select the alternatives TL segments in Brazil among different
multi-criteria scenarios.

Energy, Multi-criteria analysis, Decision support system, Mitigation
hierarchy, Win-win situation

#4 Level and spatial scale of impact from different linear development
types

There is a clear bias in LI related research interests. It is seen regarding both infrastructure
type as well as in the impacts being studied. Therefore, this present project aims to com-
pare the level and scale of impact from roads, railways, and powerlines on wildlife at the
community level in a tropical ecosystem. It is intended to investigate the change in bird
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species richness and community composition as a response to distance from each type of
linear development and then to investigate the degree of impact from roads, railways, and
powerlines on bird species richness and community composition.

Roads, Railway, Powerline, Community composition

#5 Shedding a Light on Sensory Pollution in Road and Railway Ecology

A growing topic of investigation in road and rail ecology is the impact of light, noise,
and vibrations on wildlife. | will present the results from a systematic review of all of
the literature (1991-2019) on the impacts of sensory pollution from roads and railways
on wildlife. Preliminary analysis shows that most studies focus on roads, particularly
the impacts of noise from roads on birds and amphibians, and the impact of light from
roads on bats. Results from this study can be used to inspire future direction in linear
road and railway ecology research.

Sensory Pollution, Barrier Effect, Avoidance

NEW TOOLS AND TECHNOLOGIES TO PREVENT AND
MONITOR LINEAR INFRASTRUCTURE IMPACTS - 2

(Thursday, 14 January / 17:15 - 17:45)
Lavandula
Neftali Sillero

#1 Is field technician’s work under threat? Video-recoding vs. traditional
observation for monitoring flight behaviour of birds across a high-speed
railway

The development of monitoring systems to assess the impact of HSR should be a pri-
ority aim in railway ecology. Here, we present a comparative study of two monitoring
methods of flight behaviour of birds across a HSR in Central Spain. Traditional direct
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observation censuses done by an observer equipped with binocular were compared
with observations extracted from video recordings. Our results showed that video re-
cordings could be a useful method to obtained general information of crossing events,
but direct observation reports more precise information about flight behaviour, species
and their abundance.

Camera, Management, Avian mortality, Railway ecology, Mitigation

#2 An analysis of Vulture mortalities on powerlines in South Africa from
1996 - 2018

A brief overview of the efforts to reduce vulture mortalities on electrical infrastructure
by the Eskom/Endangered Wildlife Trust Strategic Partnership. The presentation will
summarise data from the last 23 years and explain how these were used to inform
management action regarding vultures.

Powerlines, Partnership, Vultures, Impacts, Business

#3 Hotspots in the Grid: The Spatial Distribution of Bird-Energy Interac-
tions in Europe and North Africa

To keep pace with the renewable energy growth required to tackle climate change, we
need new methods to better target mitigation of new and existing wind farm and power
line developments. Our study uses multi-species GPS tracking data from Movebank to map
the intensity of bird-infrastructure interactions at a resolution of bkm across Europe and
North Africa. These highlights and maps the cumulative hazard to birds in the landscape.
This work can be used for informing the design of cost-effective mitigation measures re-
quired to reduce the impacts of energy infrastructure.

Collision, Electrocution, Wind, Transmission, Mitigation
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#4 Using drones to track nest occupancy

Ornithological inventories include observation of nests occupancy to study disturbanc-
es or effectiveness of measures such as artificial nests. These observations require
significant human resources and work at a height that increases the risk of accidents
for ecologists. Nest monitoring through drone has been successfully tested in the con-
text of an ecological monitoring of artificial nests for Hobby Falcon (Falco subbuteo).
This experimental measure has been implemented as part of a compensation program
during the construction of a linear infrastructure. The experimentation highlighted time
gain and interest in using drones for personnel safety.

Ecological monitoring by drone, Birds, Nest monitoring

#5 Artificial Intelligence-Based Detection of (no-)Animals in Camera Trap
Images

Camera trap use for wildlife monitoring inevitably results in false triggers, images contain-
ing no animals. In addition, the sheer number of images requires a large amount of work
for technicians to identify species. We describe a web-based system, with integrated arti-
ficial intelligence tools, to accurately flag and separate images with and without animals.
We also describe a tool trained to identify mule deer, which had lower or greater accuracy
depending on the images used to train and challenge the tool. These tools are available for
anyone to use at: https://roadecology.ucdavis.edu/imageid.

Artificial intelligence, Machine-learning, Wildlife, Camera traps

CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL
SOCIETY - 2

(Thursday, 14 January / 17:45 — 18:15)
Lavandula
Yannick Autret

#1 Validity of road-based data collected by volunteers for wildlife popu-
lation monitoring

For countries with high road density road network coverage, survey data collected by
volunteers on roads are a solid and representative dataset for large-scale assessments.

Amphibian, Citizen science, Roads, Trend estimations, MAXENT
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#2 Identifying risk areas for hedgehog road collisions using citizen sci-
ence data

European hedgehogs are of high conservation concern in many countries, and road
casualties are likely to be a significant cause of their decline. We here report the results
of analyses, based on citizen-science data, that have identified areas with high risk of
roadkill. We also introduce the new Mammal Mapper app for mobile phones, created
by the British Mammal Society, which assists with the recording of data by volunteers,
and allows the amount of survey effort to be included in future analyses.

Hedgehogs, Roadkill, Citizen science, Habitat suitability modelling

#3 A vision of a sustainable infrastructure by 2050 in different countries

Following the school curriculum about sustainable development this project is a contin-
uing school work from 2018 in Akerd skola in Leksand, Sweden. The aim with the pro-
ject is to teach students about sustainable development using infrastructure as an in-
strument to get a more concrete discussion on the subject. We worked thematically on
the subjects of geography, social studies, technology and biology to give the students
a broader knowledge of different countries” ecological, social and economic conditions
for creating a globally sustainable transport system. The students assignment was to
create their own visions of how the transport system can develop by 2050.

Sustainable transport system, Vision by 2050, Students, School pro-
ject
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POSTER SESSION

(Tuesday, 12 January / 16:45 - 19:00)
Quercus

INNOVATIVE SOLUTIONS FOR LINEAR INFRASTRUCTURE
IMPACT ASSESSMENT, MITIGATION AND MONITORING

#1 Wildlife crossing structures aid bats with a high-risk collision to cross
the road safely

Whereas wildlife crossing structures are proposed to restore ecological habitat connec-
tivity and reduce the risk of wildlife collisions, they are rarely scientifically tested, par-
ticularly for bats. This poster presents the quantitative and qualitative use of two wildlife
overpasses by bats through a detail plan and innovative tools.

Acoustic surveys, Bats, Thermal camera, Highways, Wildlife crossing

#2 Geographically Weighted Regression for modelling amphibian road-
kills: comparison with other modelling methods

Amphibians are the most road-killed fauna group. Here, we compared the performance
of five regression techniques in addressing the relationship between amphibians’ road-
kills/mortality hotspots and environmental variables. For this, we surveyed four country
roads in northern Portugal in search of road-killed amphibians. We compared the per-
formances of five modelling techniques: i) Generalized Linear Models (GLM), ii) Gen-
eralized Additive Models (GAM), iii) Random Forest, iv) Boosted Regression Trees, v)
Geographically Weighted Regression (GWR). The results suggest that GWR is a useful
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tool for roadkill modelling, as well as to better visualize and map the spatial variability
of the models.

Road ecology, Logistic regression, Wildlife-vehicle collision, Ecologi-
cal modelling

#3 Are roads and railroads barriers for the moor frog?

Roads and railroads have been repeatedly identified as potential barriers for amphibian
movements. We studied whether (rail)roads are a barrier to moor frog movements and
result in genetic differences between moor frog populations in the wetlands of the
nature preserves Naardermeer and Ankeveense Plassen in the Netherlands. Our study
highlights the value of applying genetic techniques in the assessment of barrier effects,
provides baseline information for future evaluations of planned crossing structures and
eventually help improve decision-making on mitigating barrier effects of railroads for
amphibians.

Railroad, Barrier effect, Genetics, Moor frog, Mitigation

#4 Evaluating the effectiveness of a wildlife overpass in restoring gene
flow in a slow worm population

We studied the genetic structure of a slow worm population that is bisected by a mo-
torway and railroad. We found that the motorway has been a genetic barrier; individuals
from the western and eastern road verges belong to different genetic clusters. Individ-
uals that were found on a recently constructed wildlife overpass seem to originate from
the genetic cluster on the western side of the transport barriers. The genetic differences
between the populations will allow for evaluating gene flow after slow worms have had
sufficient time to reach and accept the overpass. Therefore the genetic sampling will
be repeated in 2020.

Road mitigation, Wildlife overpass, Gene flow, Slow worm

#5 Use of wildlife overpasses by roe deer: What are the effects of hu-
man co-use?
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We studied the effects of human co-use on the use by roe deer of a wildlife overpass in
the Netherlands. We surveyed crossing rates, crossing times and behaviour of roe deer
with the help of camera traps. Simultaneously we registered the amount of human use
of the overpass. We found no effect of human use on deer crossing rates. However,
human use affected the time of crossing by deer. On crowded days (>250 humans) the
deer passed on average three hours later than on quiet days (<100 humans). Our study
may help improving decision-making on human co-use of wildlife overpasses.

Road mitigation, Wildlife overpass, Human co-use, Crossing rates,
Roe deer

#6 Comparative study between environmental DNA method and electri-
cal fishing method

In order to assess impact of pipelines on biodiversity, especially on fish, we tested on
six rivers two methods: (i) electrical fishing method and (ii) environmental DNA method.

Concerning electrical fishing method, 9 to 10 species were founded while 14 species
were found by the environmental DNA method. The environmental DNA methods per-
mits to found a greater number of species compared to the electrical fishing method.
The environmental DNA seems to be a good alternative compare to the traditionnal
method on economical, efficiency and security aspects in order to lead complete in-
ventory of fish fauna.

Environmental DNA, Electrical fishing, Pipeline, Sampling technique

#7 gDefrag: a graph-based tool to prioritize linear infrastructure defrag-
mentation

Here we present the gDefrag package, a graph-based approach building on habitat
value and accessibility after simplifying the landscape as a graph. It has several ad-
vantages: not requiring roadkill or movement data and providing effective methods to
deliver reliable information. gDefrag prioritizes roads which should be targeted first to
defragment the landscape. It currently implements four prioritization criteria: habitat
quality, maximum number of inter-habitat paths, overall landscape connectivity, and
simultaneously larger and higher-quality habitats.
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We demonstrate our approach by prioritizing the defragmentation of the lberian Penin-
sula road network targeting the mammalian carnivores inhabiting the region.

Spatial graphs, Roadkill hotspots, Landscape connectivity, R package

#8 Development of a Video Image Analysis System for Reducing Opera-
tion on Surveys of Wildlife Behavior

We developed a system that automatically detects wildlife video images from huge vol-
ume of the recorded images. A specially developed animal detection software program
is installed on the system. And, the system’s accuracy was verified by comparing its
outputs to the visual observation results. The detection rate of sika deer image for the
system was nearly the same as that for visual observation. As a result, the time to de-
tect the recorded sika deer image came to be halved. The detection rate of birds image
for the system was low, about one-third that of visual observation.

Monitoring, Video survey, Video image analysis

#9 Effectiveness of road and railway bridges for reindeer and wildlife
movements — an ongoing project

We present ongoing research on reindeer and wildlife use of bridges over and under
roads and railways in northern Sweden. The research is conducted in northern Sweden
where ungulates make seasonal migrations, and where barrier effects on movements
are therefore particularly problematic. The research addresses the question of how pas-
sages for ungulates should be designed to fulfil the ecological and practical require-
ments in the most cost-efficient way. The project includes developing effectiveness
criteria for bridges. The project is conducted in close cooperation between university,
the transport authority and reindeer husbandry districts.

Bridges, Effectiveness, Migrations, Reindeer, Ungulates

#10 Optimising the ring road of Europe’s capital: integrating enhance-
ments in mobility, ecology and public involvement
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For the Sonian Forest, at the heart of Europe, the Brussels ring road is one of the big-
gest barriers to cross. For the road users in that area, the Brussels ring road is one of
the most congested roads. Ecological as well as infrastructural measurements will lead
to a more defragmented forest and to a less congested area by creating more bicycle
lanes, public transport facilities and smart infrastructural adjustments. Optimising the
ring road of Europe’s capital by integrating enhancements in mobility, ecology and
public involvement!

Barrier effect, Defragmentation, Ring road, Brussels, Sonian forest

#11 Quantifying the individual impact of artificial barriers in freshwater:
operationnal technology transfer of a standardized and absolute index
of genetic connectivity to regulatory studies

Fragmentation by artificial barriers is an important threat to freshwater biodiversity. Mit-
igating the negative aftermaths of fragmentation is of crude importance, and it is now
essential for environmental managers to benefit from a precise estimate of the individ-
ual impact of weirs and dams on river connectivity. We developed a standardized index
of genetic connectivity (CINDEX), allowing an absolute and independent assessment
of the individual effects of obstacles on connectivity. The CINDEX is now deployed in
operational studies of obstacle management in French rivers.

Connectivity, Freshwater, Landscape genetics, Mitigation, Standard-
ized index

#12 Standardisation of camera-trap monitoring of wildlife crossings

We identify six key challenges for the integrated analysis of camera trap data collected
in different projects monitoring the use of ecoducts and underpasses. We show how
the use of camera trap platforms such as Agouti (Agouti.eu) solve several of these
problems.

Camera trapping, Mitigation, Standardisation, Data, Wildlife cross-
ings, Ecoduct, Underpass
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#13 Biodiversity information tool to supporting Environmental impact
assessment

The assessment of the effects over wildlife, flora and natural habitats is a complex
aspect in the procedure of environmental impact assessment. A tool to improve this
procedure, addressed to the technicians of the Ministry of Territory and Sustainability,
as environmental authority, was developed as a user-friendly online server which facili-
tates biodiversity information after the user defines a query specifying project type and
location.

Biodiversity, Environmental Impact Assessment, GIS

#14 Predicting wildlife collisions hotspots based on machine learning
and GIS: A case study in a tropical dry forest area in Colombia

Due to the magnitude of Animals and Vehicles Collisions (WVC) in Colombia and the
lack of information of WVC hotspots, it is necessary to propose predictive techniques
to prevent it from the moment of road infrastructure planning. For this reason, the ob-
jective of this work is to evaluate the performance of machine-learning technigues in
predicting the places most likely to be considered as roadkill hot spots on roads in a re-
gion of Colombia. K Nearest Neighbors model had an accuracy and specificity of 88%,
while for the Support Vector Machines had an accuracy of 85.5% and a specificity of
98.84%, considered as successful results in the prediction of hotspots of fauna roadkill
from spatial variables. This serves as a successful precedent towards the prediction of
WVC in a tropical ecosystem from spatial descriptors.

Artificial intelligence, Spatial Analysis, Prediction, Hotspots, Roadkill

#15 Ecologically friendly erosion control

This poster provides decision makers a clear overview of environmentally friendly ero-
sion control solutions covering each possible slope angle. This kind of solutions are
important to install ecologically friendly verges and riverbanks, which can function as
important longitudinal, green corridors.
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Ecologically friendly, Erosion control, Verges and riverbanks, Techni-
cal textiles, Biodegradable

#16 The NOTEE VA method

There is no current comparative approach between ex-post and ex-ante natural envi-
ronments status on the right-of-way of a planning/development operation. However,
for the past ten years, the obligation and willingness to control environmental impact
of highway operations is increasing, thanks to a strengthened regulatory context. It
demonstrates that avoidance and recovery actions with regard to natural environments
and species in the work area can be performed. NOTEE VA is intended to enable project
owners to measure and synthesize losses and gains related to the state of the natural
environment on the work area of an operation.

Assessment, Tool, Highway, Biodiversity

#17 Long-Term Monitoring of ecological Impacts from a Road Project in
Denmark 2012-2020

A new orbital road was planned at Naestved (Zealand, Denmark). The road passes
an area protected by the Natura 2000 network. A long-term monotoring progam was
established to compare the real impacts on the environment with the expectations
as described during the pre-construction impact assessment? analysis. The period of
investigation was 2012-2020 to cover the period prior to construction, during construc-
tion and after construction (operation phase). At the current state the results (including
2019) generally suggest a positive or neutral development of several of the selected
parameters investigated in the period.

Habitat Directive, Long Term Monitoring, Impact Assessment, DNA
methods

#18 Mitigation measures for wet grasslands, wader birds and amphibi-
ans along rail and road infrastructure in south west Sweden
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This longstanding project of ecological compensation covers 172 hectares of grazed wet
grassland in Sweden. The mitigation is carried out by promoting cattle grazing, special
mowing, better fencing and construction of wetlands. The goal is to decrease the amount
of reed and increase well grazed areas. The majority of reed has decreased and a “blue
zone” has developed. The results show that the same species of birds are still present in the
four areas after the rail and road constructions being completed. The results for amphibians
show that all constructed ponds are being used for reproduction of mostly Common frog.

Mitigation measures, Ecological compensation, Wet grasslands, Wad-
er birds, Amphibians

#19 Prevention of Deer-train collisions by a deterrent sound

To keep deer away from railway lines, we have invented a deterring sound and inves-
tigated its effectiveness. This study shows the effectiveness of the deterrent sound
playback from the train will be an effective countermeasure for the collisions.

Railway, Deer collision, Deterrent sound, Mitigation

#20 Green Urban Areas: critical patches for biodiversity & ecosystem
connectivity

The pattern and impacts of noise and light pollution are being investigated in Green Ur-
ban Areas of Athens, Greece. The most important finding of this research is that Green
Urban areas could outline urban biodiversity patterns as well as that Sound and light
patterns of a city reveal new dimensions of information for the identification and the
preservation of Green Infrastructures.

Green Infrastructure, Urban biodiversity, Noise pollution, Light pollu-
tion

#21 A clustering analysis should precede the identification of local fac-
tors: evidence based on the Czech WVC data

WVCs took place due to two fundamental reasons: global factors usually related to
drivers and local factors tightly connected to respective places along roads (e.g., the
infrastructure or the closest environ). Identification of the local factors which influenced
the concentration of WVCs is an important step in any targeted mitigation approach.
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We used the KDE+ method as a tool to compute the WVC hotspots. \We demonstrate,
on the basis of computer simulations, that the strongest signal was achieved when data
were separated into two groups (WVCs which took place in clusters and outside them).

KDE+, Clustering, Regression model, Environmental factors, Spatio-
temporal analysis

#22 Use of drainage pipes as underpasses by wild mammals in South-
east Brazil

The wildlife roadkill threatens the persistence of populations and ecosystems in the world,
especially in extensive tropical road networks such as in Brazil. The growth of traffic flow
is not matched by mitigation measures. It's important to develop studies monitoring fauna
passages that enhances the implementation of roadkill control with lower cost/effective-
ness. We inspected culverts and water drainage pipes use as passages for small, medium
and large mammals in the MG-428 highway, Minas Gerais state, southeast Brazil. We also
monitored roadkill adjacent to verify if the animal species that use the passages differ from
the ones that are run over.

Roadkill, Mitigation, Low Cost Solution, Hot Spot, Cerrado

CHALLENGES AND OPPORTUNITIES FOR HABITATS
RELATED TO LINEAR INFRASTRUCTURES

#1 New approach to mitigate bird-window collisions

Glass is abundant among linear infrastructure (train stations, wind and noise barriers,
facades, balconies) and causes high non-natural mortality of many bird species world-
wide. To increase infrastructure sustainability and hence to support innovative solutions
to grow and achieve market readiness the Austrian Federal Railway (OBB) collaborates
in a pilot customer program with the startup BirdShades. BirdShades develops an invis-
ible high-tech window film to prevent deadly collisions with glass surfaces. A location
was chosen where bird-window collisions frequently occur. Data sampling started in
fall 2019 and results will be directly implemented into ongoing product development.

Bird-window collisions, Glass, Biodiversity, Bird strikes
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#2 Enabling wildlife to cross linear transport infrastructures - Examples
of infrastructure requalifications - Collection of 12 sheets

This document aims at support project owners and contractors to restore sustainably
the ecological transparency of their Linear Transport Infrastructures (LTI). It presents
feedbacks with different examples of achievements on the territory. It concerns various
issues, technical processes, project owners (State, local authority, motorway operating
companies, railway network, waterways, ...) and target species (aquatic species, small
wildlife, large wildlife, ...). All these projects illustrate the need to study accurately this
issue in order to apply an optimal and concerted solution with a budget often con-
strained. This work currently is being set up and will be free downloadable on Cerema’s
website at the beginning of the year 2020.

Re-qualification of infrastructures, Ecological engineering, Wildlife
corridors

#3 Evidence of the positive impact vegetation management of power
lines corridors on habitats and species: feed-back of LIFE Elia-RTE in
Belgium

The LIFE Elia-RTE project restored 460 ha of forest right-of-ways of the power-lines
network in Belgium, including 200 ha of grasslands belonging to the European habitat
directive. A biological monitoring has been performed during 2 years and provides
evidences of the success in enhancing habitat quality and in the creation of new biodi-
versity hotspots. These first results provide evidence of the contribution of power-lines
network to species and habitats conservation. We contribute to prove that energy trans-
mission operators can, through the conservation of biodiversity, strongly improve the
ecological value of forest ecosystems and eventually its resilience to global changes.

Power-lines, Integrated Vegetation Management, Connectivity, Biodi-
versity hotspots, Biological monitoring

#4 Enhancing biodiversity on Great Britain's railway network

Network Rail is responsible for the safe and efficient running of Great Britain’s rail trans-
port infrastructure. Managing the habitats alongside the 32,000 km of track is vital for
the safety of passengers, employees and contractors. It's a balancing act to maintain
and improve the railway to keep it running safely, while being mindful of the land that
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surrounds it, the natural capital Network Rail are responsible for, the public benefits it
offers, and the wildlife that lives on it. To this end, Network Rail has developed a new
and ambitious Biodiversity Action Plan for enhancing biodiversity on the railway line-
side.

Railway ecology, Sustainable transport, Biodiversity

#5 High occurrence of pollinating insects on new ecoduct in western
Sweden

Loss and fragmentation of species environments causes delinces in population sizes
and increases risk of local extinctions. Here, we study if suitable environments for polli-
nating insects can be integrated in wildlife passages for large fauna crossing traficated
roads. We have study the colonization of day-active butterflies and bumble bees on a
newly constructed ecoduct in western Sweden. The results show that the area of the
ecoduct hold equally the same number of species and individuals, or more, comparing
to nearby habitats.

Ecoduct, Pollinating insects, Infrastructure barriers, Butterfly, Bumble
bee

#6 Power line rights-of-way and pollinators: A partnership to develop!

Open environments are far from being biological deserts; many plant and animal spe-
cies can be found there. The vegetation growing in power line rights-of-way includes
several flowering plants. Consequently, many insects are found there, including polli-
nators.

Hydro-Québec recognizes the importance of pollinators in the context of ecological
services. The linear configuration of rights-of-way turns these spaces into ecological
corridors by creating a network of interconnected open environments. These corridors
help pollinators reach various natural and semi-natural environments. The presentation
provides an overview of the primary results of Hydro-Québec's pollinator research pro-
gram.

Connectivity, Pollinators, Wild bees, Biodiversity
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LINEAR INFRASTRUCTURE ECOLOGY

#1 Temporal patterns of humans and ungulates at bridges - Co-existence
or disturbance?

We studied temporal patterns of human activity and ungulate passage at six road or
railway bridges in Sweden. The amount of usage was not consistent for humans and un-
gulates over the study period. We noted a temporal separation in the use of wildlife and
humans, however variable over time and among species, and some indications of human
disturbance. The results suggest differences in susceptibility of semi-domestic reindeer
and wild ungulates to human disturbance with moose being more sensitive to human
usage than reindeer. The results are however preliminary, and the study is ongoing.

Bridges, Disturbance, Temporal patterns, Ungulates

#2 Bird species more frequently recorded in roadkill studies in Europe:
A review using a trait-based approach

In this study, using a large dataset collected from several European studies, we ex-
plored the frequency of occurrence of bird casualties, species by species, focusing on
the percentage of roadkills in the complete set of European studies. Then, we tested
the potential phylogenetic relatedness on roadkill frequency, and finally we explored the
association between roadkill frequency and some avian traits (e.g. body mass, type of
diet, distribution range and period of activity during the day).

Avian species, Bird traits, Conservation, Literature review, Roadkill

#3 Effects of noise from transport infrastructure on bats

Noise pollution from linear infrastructure is a growing environmental issue. We con-
ducted experimental playback of road noise to free-living bats, and assessed the effects
of both the audible and ultrasonic spectra. We found that there were profound effects
of noise playback across a range of different species, with most of the effect being gen-
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erated by audible noise. Work is now needed to establish whether there is habituation
to noise over time, and to identify suitable mitigation techniques.

Noise, bats, phantom road, playback experiment, railways

#4 Modelling roadkill hazard zones for ten different vertebrate species
in Austria using remote sensing data, expert knowledge and previous
studies

Roadkills involving huntable or non-huntable wildlife are a risk for humans and biodiver-
sity. The number of road kilometers is increasing worldwide. Consequently, the potential
number of roadkills will also increase. Worldwide only very few systematic studies on a
national level investigating road-killed animals exist. It is important to get an overview
of locations where roadkills are clustered to verify prediction models and to effectively
implement mitigation measures. The aim of the project presented with the poster is to
derive hazard zones for AVCs in the vicinity of roads using remote sensing data, expert
knowledge and results from previous studies.

Public participation in science, Animal vehicle collision, Prediction
models

#5 Roads as a driver of changes in the bird community and disruptors of
Ecosystem Services provision

Roads may affect the ecosystem service provided by birds, biological pest control. The
goal of this study was to test if to assess if road proximity affects the structure of the
predator-prey relationship of Mediterranean oak woodlands.

We sampled points at increasing distance to the road, performed bird and pests surveys.
Significant differences were found between points, bird abundance decreases with road
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proximity, whereas the abundance of pest increase, suggesting a cause-effect relation
between the two groups, mediated by road effects.

Road ecology, Biological pest control, Prey-predator relations, Con-
servation

#6 Potential ecological impacts and their mitigation of Central Asia-
South Asia (CASA-1000) transmission line: Afghanistan part

The CASAREM is aimed at promoting regional cooperation in energy trade between
central and south Asian countries. CASA-1000 is first project of this program to trade
1300 MW of electricity between The Kyrgyz Republic, Tajikistan, Afghanistan and Pa-
kistan. It consists of 750 km of 500 KV transmission line between Tajikistan (117km),
Afghanistan (562km) and Pakistan (71km). In Afghanistan, the major part of the trans-
mission line passes through areas of low ecological importance. However, it may have
negative impacts on local resources such as soils, water channels, vegetation assem-
blages and migratory birds which can be minimized by adequate mitigation measures.

CASA-1000, Electricity transmission line, Afghanistan, Ecological im-
plications

#7 Evaluation of selected methods to control invasive species along
transportation linear infrastructures: a preliminary approach

Roads and railways are a privileged channel for the establishment and spread of inva-
sive flora, making the control of these populations urgent. This study aimed to evaluate
the effectiveness of different methods to control the species Acacia dealbata, Acacia
melanoxylon, Ailanthus altissima, and Arundo donax. The control of A. donax was ef-
fective, especially through rhizomes removal. The methods applied to Acacia species
have shown different effects and effectiveness. Control actions should be carried out
continuously, particularly targeting shoots. These methods also had impact on native
species community. Results have a preliminary character, being essential to continue
the planned monitoring.

Invasive species, Control, Restoration, Vegetation structure, Native
vegetation

#8 A chronicle of brown bear-vehicle collisions in Greece



IENE 2020 International Conference

Large carnivores are seriously impacted by transportation infrastructure through habi-
tat loss and fragmentation, traffic disturbance and wildlife-vehicle collisions. In Greece,
although brown bears (Ursus arctos) are strictly protected by national and international
legislation, more than 100 bear-vehicle collisions have been recorded over the past 20
years and the species is still threatened by road-related mortality. Our data indicated 6
collision clusters in northwestern Greece. Bear-proof fences have been installed along
some major motorways, partially mitigating the problem. Efforts for further implemen-
tation of mitigation measures are ongoing and aim towards safe transportation net-
works for both humans and wildlife.

Brown bear, Ursus arctos, Roadkill, Wildlife-vehicle collisions

#9 Mitigation measures on Alqueva Irrigation Project canals

Canals from Alqueva Irrigation project have mitigation measures in order to reduce
mortality and fragmentation, such as fences along the canal, under and overpasses,
fauna passages and pipes in sensitive areas. To assess the results of those measures,
EDIA implemented a monitoring program to answer some basic questions. Canals, are
underrepresented in science and is important to present some results from mitigation
measures assessment.

Canals, Irrigation, Mitigation measures, Barrier effect

#10 Measures to favour the pollinators in environmental restoration

A suitable revegetation practices on road verges can be a useful tool to increase the
habitat availability for pollinators. The Ministry of Territory and Sustainability and CREAF
have created a guide to favour pollinators and the creation of nest building substrata
for the wild bees in restoration works. The guide contain a list of appropriate species
to attract the maximum diversity of pollinator species; a layer GIS available for public
consultation and a set of practices to ensure the availability of nest building substrata
for wild bees. Some other tasks related with it are exposed.

Verge management, Pollinators, GIS tools
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#11 Monitoring fauna in the road environment

This poster deals with the techniques which are particularly adapted in order to survey
the presence of amphibians and mammals on roads. The different parameters defin-
ing the practicability of roadkill surveys protocols, as well as their adaptation to road
manager's constraints, will be detailed. Among these techniques, two of them are con-
sidered as inherent to roads: roadkill surveys and “krospection”, and thus unavoidable
when monitoring species in road environment. Along with these two techniques, oth-
ers are considered as very useful and recommended on the road and its green verges:
pitfalls, thermal cameras, fluorescent powder, infrared beam and camera traps.

Amphibians, Mammals, Monitoring, Road, Surveys

#12 Temporal patterns in animal-vehicle collisions based on neural net-
works and temporal density functions

The temporal patterns of animal-vehicle collisions (AVC) in 219 Castile and Leon hot-
spots were analysed using self-organizing maps and temporal density functions. Dif-
ferent temporal patterns were identified depending on the species involved and the
characteristics of the road. In most of the hotspots, more than 50% of the AVC were
concentrated in 10% of the hours.

Temporal patterns, Animal-vehicle collision, Neural networks, Tempo-
ral density functions

CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL
SOCIETY

#1 A comparison of state-wide databases related to bird roadkill in
Czechia

We analyzed four state-wide databases related to or including data on bird road mortal-
ity within Czechia. Databases predominantly differed by kind of users, their background
and general interests. Whereas temporal roadkill pattern was rather similar, spatial data
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and species composition varied. Opportunistic biological data collected by public can
be valuable source of information for nature conservation, but as demonstrated here,
can also be non-representative or skewed due to varied interests and background of
data collectors.

Birds, Road mortality, Citizen science, Database

LEGISLATION AND POLICY

#1 Risk-based Conservation Plan of fauna passages

A good maintenance of fauna passages is essential for its functionality. The region
South Holland of the Dutch Road Agency has developed a Conservation Plan that de-
scribes the risk-based maintenance. In these conservation plan the annual and long
term maintenance measures are defined in order to guarantee the functionality of all
building components of a fauna passage, as well as the process that fits within the
financial planning for the next 20 years of our Road Agency. The risk-based conserva-
tion plan has different components: a descriptive report, an object risk analyses table
(ORA), a decomposition software (Ultimo) and a geographic information system soft-
ware (SIG).

Risk-based Conservation Plan of fauna passages

#2 The Impact on Bats of Traffic Infrastructure: Eurobats Guidance

Bats are relatively long-lived animals with low fecundity thus populations cannot quick-
ly recover from losses. They are vulnerable to disturbance, damage and loss of roosting
sites and habitat, and intentional or incidental killing.

An Intersessional Working Group set up under the Eurobats Agreement was request-
ed to publish guidance highlighting the effects on bats of transport infrastructure and
providing guidance in minimising impacts. The guidance discusses the challenge of
minimising collision mortality whilst maintaining or enhancing landscape-scale perme-
ability for bats. It distinguishes between “use” and “effectiveness” of mitigation and
recommends measures shown to be effective.

Bats, Transport infrastructure, Barrier effect, Collision, Mitigation
measures
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WORKSHOPS

A Review of Wildlife-Vehicle Conflict Observation Systems

(Tuesday, 12 January / 10:30 - 12:00)
Arbutus

Globally, wildlife-vehicle conflict (WVC) damages vehicles and can prove fatal to driv-
ers, fragments wildlife populations (due to road/traffic-aversion), kills and injures indi-
vidual animals, can cause population declines, and may eventually contribute to local
or total extinction of certain species. Preventing WVC begins with recording locations
of conflict, such as vehicle crashes, animal carcasses (roadkill), or animal behaviour
around roads, such as avoidance of roads or crossing-behaviour. These data are ide-
ally used to inform transportation policy and planning and to retrofit roadways and
their structures to reduce WVC. We collectively manage eight regional and/or national
systems for reporting WVC in collaboration with volunteers. In this review, we survey
systems for recording WVC by volunteers and agency staff on different geographical
levels, based on existing literature and our personal experience. We report the range of
data collection methods, data management systems and data visualizations employed
as well as mention of the groups and type of volunteers and agencies involved. We use
our expertise and the global survey to provide methodological recommendations based
on current best-practice for collecting and using WVC data to inform transportation and
conservation decisions. We conclude with a vision of next steps toward a global net-
work of WVC reporting systems. The outcomes of this session are intended to provide
a suite of practical measures and tools for both new and current experts in the linear
infrastructure field that participants can apply in their local systems.

Citizen science, Data collection, Volunteer, Wildlife-vehicle conflict,
Wildlife vehicle collision

Mitigating Railway impacts on wildlife

(Tuesday, 12 January / 14:45 - 16:15)
Arbutus

Programme Book

As railways regain interest as a competitive transportation system, with faster and more
efficient rail infrastructure planned for the future, we need a better understanding of
how railways and train traffic impact biodiversity and how these impacts can be miti-
gated. Knowledge from road ecology can be applied partly to railways, but new innova-
tive solutions are needed that address the specific restrictions in rail systems. Several
countries have initiated projects to address wildlife use of and mortality in railways,
especially in high-speed railways. Both impacts and solutions sought are similar across
countries and systems, suggesting that international and cross-corporative collabora-
tion can lead to a fast and cost-efficient development of mitigation options. With this
workshop and through the IENE Working Group on Railway Ecology, we intend to fos-
ter exchange between countries, organisations and projects that will enable concrete
collaboration. We invite governmental agencies, rail authorities, train operators and
wildlife experts alike to discuss and develop a joint endeavour.

Rail ecology, Train-animal collisions, Rail habitat, Railway mitigation,
High speed railway

Advancing the Role of NGOs to Promote Wildlife-friendly Infrastructure

(Tuesday, 12 January / 17:00 - 18:30)
Arbutus

Non-governmental organizations (NGOs) have a key role to play in addressing the
unigue social, economic, cultural, and environmental concerns created by the world's
rapidly expanding linear infrastructure. A growing number of individuals and institu-
tions have been collaborating informally, but there is need for expanding this effort.
This workshop seeks to align NGO efforts with those of other stakeholders to mutually
achieve proactive policies, appropriate legal frameworks, better planning, and innova-
tive science-based solutions. It will include presentations from various NGOs on their
efforts to address infrastructure impacts to date, followed by a panel discussion where
NGOs, government representatives and members of the audience will discuss and pro-
vide input for improving the role of NGOs in advocating for wildlife-friendly infrastruc-
ture initiatives, policies and practices. Representatives from several NGOs will present
their perspectives, acknowledging the unique advantages and challenges of NGO-led
initiatives. Government and academic partners will also provide their perspectives on
the roles that NGOs can play. Workshop participants will discuss opportunities for en-
gagement, priorities for action, and desired outcomes that can inspire the creation of a
network of NGO partners.

Network, Collaboration, Partnership, Non-governmental organizations
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Development of an Indicative European Defragmentation Map (IEDeM)
as a contribution to preserving existing national and internationally
important Green Infrastructure while transport infrastructure improve-
ments are delivered within Europe

(Wednesday, 13 January / 10:30 - 12:00)
Arbutus

Habitat destruction, isolation and fragmentation remain serious threats for biodiversi-
ty in general and migrating species across Europe caused by infrastructure enhance-
ments and extensions. This will be exacerbated by climate change. Although we have
already a dense transportation network, particularly in the highly frequented central
European (transit) countries, there is a lot of valuable Green Infrastructure, which needs
an appropriate protection in light of the EU’s aim to develop a modern integrated trans-
port system (TEN-T). Most European countries have important Green Infrastructure at
national and international level, consisting of valuable core areas and interlinking cor-
ridors for migration and spread of species. These available parts of Gl are harmonised
and visualised in an Indicative European Defragmentation Map (IEDeM) that has been
continuously developed since 2015. By now, the map shows ecological core areas
and connecting corridors within and among 15 European countries. This information
can be used to mitigate impacts on this component of Gl due to fragmentation by lin-
ear infrastructure in highlighting sensitive areas and critical points at national and EU
level. Not only the protection but also the development of a coherent and functioning
European habitat network is a fundamental objective of the map to be presented in
the workshop. The invited participants (national and EU government representatives,
researchers, ecologists) will be encouraged by the workshop to become part of the co-
operation and to establish strategic international partnerships as well as secure funding
for mitigation and development measures by the EU at national and transnational level.

Habitat Networks, Green Infrastructure, Impact Mitigation, The
Trans-European Transport Network expansion, Indicative European Defragmentation
Map

Helping tigers, rhinos, and elephants cross the road: wildlife friendly
infrastructure measures in Asia

(Wednesday, 13 January / 13:30 - 15:30)
Arbutus
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According to projections, 75% of the infrastructure in 2050 is yet to be built. Ambitious
infrastructure plans in place to connect countries and markets pose enormous threats
to the places and species we need to protect. This is especially the case in Asia, where
tigers, elephants, snow leopards and numerous other species and landscapes are at
increased risk from linear infrastructure. A number of countries in Asia are starting to
implement measures to reduce infrastructure-related wildlife mortality, improve con-
nectivity, and further wildlife friendly, sustainable infrastructure planning. Until now,
there has been limited dissemination of Asian experiences within and outside the con-
tinent, and the goal of this workshop is to enable presentation of examples and lessons
learned from Asian countries.

The workshop will be structured around presentations by representatives from Thai-
land, Nepal, Myanmar, India and Mongolia that will encompass case studies relevant
to their countries, where various planning efforts and mitigation measures have been
implemented and monitoring is now beginning to demonstrate the results and effec-
tiveness of these efforts.

Following these presentations, each allotted for 10-15 minutes, a moderator will facili-
tate a panel discussion on the future of sustainable infrastructure development in Asia,
including opportunities and challenges. The discussion will also explore what more
is needed for these countries to push for inclusion of biodiversity considerations into
infrastructure development plans. The moderated panel session will include a question
and answer session for broader participants, with an opportunity for feedback, sugges-
tions and guidance from lessons learned in wildlife friendly infrastructure from Europe
and beyond.

Findings and outcomes from the session will be captured in a brief document and
shared with workshop participants and inform future events that will support further
networking and knowledge sharing across Asia.

The target group for this workshop will be attendees from across Europe and North
America who may have interest in learning about wildlife friendly infrastructure efforts
in Asia and engaging in discussions that would further provoke thought and provide
recommendations to the group.

Road ecology, Sustainable infrastructure, Asia, Tiger, Elephant

Wildlife and Traffic Handbook Update: towards European standards for
fauna passages and fencing

(Thursday, 14 January / 10:30 - 12:00)
Arbutus
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The workshop aims to introduce proposals for fauna passages and fencing design,
construction and maintenance to update European standards. The work in progress is
being developed by a team of organizations from countries in the IENE Working Group
to update the online "Wildlife and Traffic Handbook’. The proposed standards are based
on a review of existing guidelines and information from evaluations of existing prac-
tice and published literature. The outputs of the workshop should improve European
standards, identify new sources of information and test the consensus between experts
on the proposed standards. Gaps and conflict points will also be identified. Workshop
participation could foster future cooperation in the handbook update and the review of
new standards. The target audience includes professionals from administrations, engi-
neering and consultant companies, research centres and other organizations involved
in developing or applying standards for wildlife mitigation measures in transportation
infrastructures.

Road ecology, Guidelines, Mitigation measures, Fauna passages,
Fencing

Infrastructure, Biodiversity and Health

(Thursday, 14 January / 13:30 - 14:30)
Arbutus

The worldwide development of roads increases the risk of new human disease emer-
gence (not to mention wild animal to domestic animal transmission). Many factors
contribute to this: demographic (for example, population growth, especially in urban
areas), economic, such as, increased and accelerated national and international trade,
and political factors, which are themselves reinforced by the effects of climate change.

Linear infrastructures may facilitate dispersal, and/or displacement of particularly gen-
eralist species (i.e. zoonotic reservoirs), to habitats proximal to human populations. In
short, positive relationship of increased zoonoses and species abundance (i.e. mam-
mal), are often more adapted to human landscapes. Increased understanding of spread,
improvement or establishment of transport networks can play a recognised facilitating
and accelerating role for an integrated risk framework for transportation.

The present workshop will have a duration of 90 minutes. It will start with a 10-min
introduction by Fraser Shilling (University of California, USA), two or three guests’ in-
terventions (15 min each) and a final discussion and workshop summary by Wendy
Collinson (Endangered Wildlife Trust, South Africa) and Fraser Shilling.

Zoonosis, Disease spread, Health risk, Human health, Zoonoses
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Corridors and Crossings: “Guidance for Connectivity Conservation Im-
pacted by Linear Transportation”

(Thursday, 14 January / 16:45 - 18:15)
Arbutus

1. Over the last 30 years, many countries have learned how to avoid or minimize
impacts to ecological connectivity and wildlife mortality caused by linear trans-
portation infrastructure—roads, railways, and canals. As the globe faces un-
precedented growth in transport infrastructure, a new publication published
under the auspices of the IUCN’s World Commission on Protected Areas is a
comprehensive effort to synthesize the ecological impacts of linear transpor-
tation infrastructure, highlight existing and innovative practices, and draw on
lessons learned from around the world to recommend best-practices for surface
transport infrastructure development. The Transport Working Group of the IUCN
WCPA's Connectivity Conservation Specialist Group will lead a presentation of
the Guidance and how its lessons contribute to reducing fragmentation and en-
hancing the interconnectedness of protected and conserved areas. Experts from
NGOs, academic institutions, and government will discuss application, articulat-
ing the multiple actions in policy, research, technology, and public involvement
that can result in more sustainable linear transportation projects.

Guidelines, Best Practices, Research

The Potential of Smart technologies for ecological planning and land-
scape measures

(Tuesday, 12 January / 10:30 - 11:30)
Thymus

In order to solve new challenges, landscape planning measures have to become
more and more technical oriented. The workshop is intended to facilitate better
cooperation between landscape planners and engineers.

The content and the strategy for the workshop will be presented using 6 ex-
amples relating to innovative detection methods, technical orientated landscape
measures and intelligent infrastructure systems.

The discussion will contribute to achieve a better understanding of ecologists for
smart technical solutions and get motivated to create posters with best practice
examples.

123
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For further consideration of the workshop results, an international platform on the
website of the FGSV and a cooperation with the Technical University of Dresden
will be used.

Smart technologies, Intelligent infrastructures, Ecological detection,
Landscape measures, Creation of posters

An International Strategy and Action Plan for Stakeholders’ Engagement
on Sustainable Transport and other Linear Infrastructure

(Wednesday, 13 January / 10:30 - 12:00)
Thymus

Transport and other Linear Infrastructure (TLI), which includes, roads, railways, navi-
gable channels, power lines, and pipelines, extend across large swaths of the globe
and are essential for an interconnected world allowing the expansion of human so-
cieties and improved livelihoods. Accordingly, global demand for TLI has progressed
rapidly in the last decade providing access to remote areas as well as generating an
improved understanding of both the positive and negative impacts on natural systems
both spatially and over time. Nevertheless, beside intensive agricultural land-use and
urban expansion, TLI is a major cause of fragmentation of natural ecosystems and bio-
diversity decline worldwide. Further impacts resulting from edge effects can extend for
many km on either side of the structures affecting ecosystems for many years to come.
These less obvious impacts often create barrier effects for migrating wildlife as well as
consequences for human safety due to animal vehicle collisions (AVC). The demand
for improving humans and wildlife safety, and resilient TLI, under the climate change
scenario, requires the development of a strategy that involves all stakeholders.

Programme Book

Other Linear Infrastructure, such as power lines, are also major causes of human-in-
duced mortality for birds worldwide due to collision and electrocution, especially when
towers and poles become attractive perches and roost sites. Both voltage distribu-
tion and transmission lines present a near-invisible flight barrier and collisions between
birds and conductors and shield wires are well-documented.

Since 2015, a growing number of professionals and organizations, from all over the
world, have joined forces. Comprising the four TLI continental conferences (ACLIE,
ANET, ICOET, IENE) as well as international organisations (IUCN, WWF), this collab-
orative team have developed ‘International Guidance for Ecologically Friendly Linear
Infrastructure’ (IGELI). IGELI aims to ensure that the TLI built today are safe for both
humans and wildlife, and ecologically sustainable. With this in mind the mainstreaming
of biodiversity in TL| sectors, has been introduced as part of the Convention for Bio-
logical Diversity framework (CBD) and the achievement of Aichi Global targets in CBD
2018 COP 14 in Egypt, resulting in our coalition developing an International Strategy
and Action Plan on Sustainable TLI Stakeholders’ Engagement (Strategy).

The Strategy aims to support the CBD 2020 COP 15 in China, through the develop-
ment of an international roadmap. This roadmap seeks to engage different stakehold-
ers, as key players, on mainstreaming biodiversity for the sustainable development of
TLI by integrating environmental, social and economic components. The Strategy has
a number of tiers: firstly, identifying relevant TLI stakeholders and their crucial roles in
launching proactive policies and establishing appropriate legal frameworks; and sec-
ondly, supporting the relevant TLI stakeholders with guidance towards better planning,
construction and maintenance of resilient TLI, ultimately promoting multi-sector coop-
eration and encouraging innovative science-based solutions.

The Workshop will include three phases of 20, 60 and 10 minutes accordingly: a) Pres-
entation of the main elements of the Strategy, b) Discussion about the next steps to-
wards developing of international cooperation on sustainable transport and other linear
infrastructure, c) Conclusions of the workshop.

Sustainable Linear Infrastructure, Ecological Corridors, Ecological
Connectivity, Mitigation Hierarchy, Strategic Planning

Planting and preservation of trees on dams and dykes as a part of green
infrastructure: Conflicts - Solutions - Implementation

(Wednesday, 13 January / 13:30 - 14:30)
Thymus

The straightening of rivers and streams led to a great loss of habitats for a wide variety
of species. In order to compensate for part of the loss of natural habitats, the thousands
of kilometres of dams and dikes along the rivers should be used as green infrastructure
and make an important contribution to the protection of plant and animal species as
well as lichens and fungi. From the point of view of climate protection, it is also impor-
tant to improve the green infrastructure and take every opportunity to plant and con-
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serve trees and shrubs. In addition, avenues and tree rows along waterways are also
important links between biotopes, especially in the cleared agricultural landscape we
find in many places in Europe.

Yet, the demand currently manifested in standards states that woody plants (trees,
shrubs and hedges) on dykes and dams are fundamentally unacceptable because they
apparently impair stability and maintenance. These standards hinder not only planting
of trees and shrubs along new construction, but also when it comes to tolerating and
planting trees on dams and dykes during renovation measures.

For many decades, representatives of nature conservation and landscape manage-
ment, associations and local citizens have been calling for environmentally compatible
solutions to be implemented. Landscape architects and hydraulic engineers are also
increasingly questioning these regulations.

Engineering biology has very good answers to the question of how plants can be used
as living building materials to secure dams and dikes. Using the example of the re-
habilitation of the dams along the Storkanal in the Lewitz in north-eastern Germany
the workshop will demonstrate that a rehabilitation of a dam with preservation of the
tree population is possible and even meaningful. Here technical solutions were found,
which made the reconstruction of the dams with preservation of an especially beautiful
oak avenue on the dam possible.

The workshop will be used to highlight the importance of trees along waterways as part
of the green infrastructure to identifying conflicts and solutions.

Our aim is to use the workshop to identify positive examples where it was possible to
preserve woody plants on dams and dikes during renovation work or even to plant new
ones and use them to stabilize dams and dikes. Thus, a brochure already available with
examples from Germany can be supplemented and made available in its entirety as
“best practice” for the conservation and use of woody plants on dams and dikes along
waterways in Europe by 2020. The IENE Committee and the workshop participants
will be informed about the publication of the brochure, which will be available on our
website.

Dam, Dike, Canal, Tree, Reconstruction

GLOBAL CONGRESS: Linear Infrastructure and Environment (GCLIE): A
Platform to Enhance Cooperation and Coordinated Action between the
Existing Continental Conferences on Ecology and Infrastructure

(Thursday, 14 January / 10:30 - 11:30)
Thymus
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The Global Congress on Linear Infrastructure and the Environment is a new concept to
capture existing momentum to examine impacts of linear infrastructure (LI) and develop
ways to reduce or eliminate these impacts. The Congress is a collaboration among the
existing continental conferences, capturing and distilling the international and global
issues, interests and needs associate with LI and environmental impacts. The first Con-
gress will be held in partnership with ICOET in September 2021 and future Congresses
will accompany other continental conferences in rotation.

Global collaboration, Linear infrastructure, Environmental impact

Road sides as ecological traps — Challenges and solutions: Changed biot-
ic interactions due to non-native seed mixtures and invasive alien plants

(Thursday, 14 January / 13:30 - 15:00)
(Thursday, 14 January / 15:30 - 17:00)
Thymus

Ecological traps are a hot topic in roadside ecology, because recent strategies aim at
encouraging biodiversity along roads. However, there are some reports that plants and
animals have reduced fitness along roads, while the factors causing this unwanted
effect are less clear. The workshop will focus on non-native seed mixtures and inva-
sive alien plants as drivers of reduced fitness of roadside populations. These negative
factors must be discussed within the perspective of climate change. The workshop
will assemble an interdisciplinary group of experts with the aim of exchanging current
trends in applied ecology with engineers and road authorities. The topic fits well un-
der the conference theme “Challenges and opportunities for habitats related to linear
infrastructures” with the subthemes “Refuges, ecological traps, corridors and linkage
areas” and “Invasive plant detection, control and monitoring”. However, there are as
well links to other themes of the IENE conference.

Biotic interactions, Ecological trap, Invasive alien plant, Roadside,
Seed mixture
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SIDE EVENTS

LIFE SAFE CROSSING SEMINAR

The LIFE SAFE CROSSING project aims at implementing actions to reduce the impact
of transportation infrastructure on priority large carnivore species (Brown bear, Wolf
and lberian lynx) in Greece, ltaly, Romania and Spain. To mitigate the effects of road
mortality and barrier effect threatening large carnivore populations the project will rely
on experience gained in a previous LIFE project during which an innovative Animal-Ve-
hicle Collisions Prevention System was successfully developed. Methods to identify
locations where mitigation measures will result more cost effective, increasing road
permeability by adapting crossings to be used by wildlife and techniques to aware driv-
er's makes also part of the project. In this framework, the goal of the seminar is to share
information and exchange knowledge with organisations working on the topic of large
carnivores and transportation. Main output expected is to produce recommendations
to increase effectiveness of the actions planned in the project and to create a network-
ing platform allowing to replicate the actions in other study areas where long-term
conservation of large carnivore populations should be guaranteed.

LIFE SAFE CROSSING project

Annette Mertens (Agristudio S.r.l, Italy); Carme Rosell (MINUARTIA, Spain / University
of Barcelona, Spain); Simone Ricci (Agristudio S.r.l, Italy); Marina Torrellas (MINUAR-
TIA, Spain); Fabio Papini (Agristudio S.r.l, Italy); Richard Andrasik (CDV — Transport Re-
search Center, Czech Republic); Antonio Antonucci (Majella National Park, Italy); Michal
Bil, Vojtéch Cicha (CDV — Transport Research Center, Czech Republic); Giovanna Di
Domenico, Mauro Fabrizio (Majella National Park, Italy); Inigo Fajardo (Junta de An-
dalucia, Environment and Land Planning Department, Spain); Ancuta Fedorca, Mihai
Fedorca (INCDS — National Institute for Research and Development in Forestry ‘Marin
Dracea’, Romania); Andrea Gennai (National Park Abruzzo, Lazio and Molise, ltaly);
Georgetta lonescu, Ramon Jurj (INCDS — National Institute for Research and Devel-
opment in Forestry ‘Marin Dracea’, Romania); Matias de las Heras Carmona (Junta de
Andalucia, Environment and Land Planning Department, Spain); Roberta Latini (Na-
tional Park Abruzzo, Lazio and Molise, ltaly); George Limperopoulus (COSMOTE Mobile
Telecommunications S.A., Greece); Yorgos Mertzanis, Maria Psaralexi (Callisto: Wildlife
and Nature Conservation Society, Greece); Laura Scillitani (National Park Abruzzo, Lazio
and Molise, ltaly); Niki Voumvoulaki (Egnatia Odos S.A., Greece)
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14:45 Welcome and register of participants
Introduction to the workshop and topics concerning Large Carni-
vores and Transport:
- Welcome and presentation of the dynamic of the seminar
#1 LIFE SAFE-CROSSING: the project overview
#2 Large carnivores and transportation infrastructure: a review
#3 Planning measures to avoid Animal-Vehicle Collisions: the approach
of the LIFE SAFE-CROSSING Project targeting the Apennine brown
15:00 bear
#4 Adapting underpasses to be used as wildlife crossings: An action of
the LIFE SAFE-CROSSING project to reduce large carnivore habitat
fragmentation
#5 LIFE SAFE-CROSSING in Greece: Analysis and mapping of crossing
structures on the A29 and activities to enhance connectivity through
interventions on underpasses and road sides
#6 Increasing awareness to encourage the adoption of driving behaviour
to reduce AVC risk: new approach applied at LIFE SAFE-CROSSING
16:30 Coffee-break
Thematic discussion session:
- Measures to avoid Animal-Vehicle Collisions
17:00 - Wildlife crossing structures
- Monitoring and evaluating effectiveness
- Communication
18:30 Sharing comments and potential networking actions
19:00 Closing
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LIFE SAFE CROSSING SEMINAR: INTRODUCTION TO
THE WORKSHOP AND TOPICS CONCERNING LARGE
CARNIVORES AND TRANSPORT

(Tuesday, 12 January / 14:45 - 16:30)
Thymus
Annette Mertens & Carme Rosell

#1 LIFE SAFE-CROSSING: the project overview

The LIFE SAFE-CROSSING side event during the IENE2020 conference is organized
as a tool to raise interest and enhance future cooperation with stakeholders involved
in large carnivore conservation and transportation infrastructure associated with the
project activities. The aim of the workshop is also to identify cases in which project
activities could be replicated. The first part will include presentations about the main
project activities: prevention measures, adaptation of crossing structures, monitoring
and communication. Talks will be followed by thematic working groups in which the
participants are actively involved in a discussion, guided by a facilitator, on each of the
topics.

LIFE SAFE-CROSSING, Side-event, Dissemination, Stakeholders,
Transferability

#2 Large carnivores and transportation infrastructure: a review

Transportation infrastructure can kill and/or fragment populations of large carnivores.
Collisions with vehicles are a threat to very small populations and create damage to
vehicles and risk for passengers’ lives. The worst situation is habitat fragmentation
that results in genetic isolation. Fencing highways can reduce mortality but increas-
es fragmentation. Solution are wildlife crossing structures. Guidelines are needed for
environmental impact studies that are focused on securing the permeability of traffic
routes. Large carnivores need large overpasses called green bridges or ecoducts, large
and high underpasses and tunnels.

Habitat fragmentation, Carnivore, Road, Fencing, Croatia

#3 Planning measures to avoid Animal-Vehicle Collisions: the approach
of the LIFE SAFE-CROSSING Project targeting the Apennine brown bear

In the Life Safe-Crossing project, road-kill data, barrier effects, and the presence of
underpasses and overpasses have been evaluated to identify the most relevant factors
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determining animal-vehicle collision risk and to delineate high-risk areas, thus favour-
ing the planning of effective interventions in terms of type and locations of mitiga-
tion measures. Interventions to be implemented are the adaptation of existing crossing
structures, the use of road signs and road information panels, the use of the virtual
fence, a barrier that consists of electronic deterrents, and the installation of AVC Pre-
vention Systems tested during the Life Strade Project.

Mitigation measures, AVC, Road mortality, Life Project, Apennine
brown bear

#4 Adapting underpasses to be used as wildlife crossings: An action of
the LIFE SAFE-CROSSING project to reduce large carnivore habitat frag-
mentation

The LIFE Safe-Crossing project includes actions to adapt existing underpasses as large
carnivore crossings in road sections identified as Brown bear or Iberian lynx mortality
hotspots or sections frequently used by these target species to cross roads. Basic steps
are drawing up a preliminary inventory of existing transversal structures and establish-
ing criteria to identify which are the most suitable structures for adaptation as wildlife
crossings. Key features must be determined in relation to crossing structure design,
location, fencing, surroundings and uses of the structure. The topic will be presented
and experiences exchanged to encourage collaboration among the audience.

Large carnivore, Fauna passages, Fencing, Mitigation, LIFE Safe-Crossing

#5 LIFE SAFE-CROSSING in Greece: Analysis and mapping of crossing
structures on the A29 and activities to enhance connectivity through
interventions on underpasses and road sides

In Greece, motorway A29 has penetrated brown bear habitat since 2009. In 2014, a bear-
proof fence was installed to minimize bear-vehicle collisions. The motorway is equipped
with ca. 140 underpasses. However, the lack of monitoring resulted in concerns about
fence effects on mammal communities. In the context of the LIFE SAFE-CROSSING
project, field inspections have been performed and potential crossing structures and
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barriers have been identified. Forty-five solar-panel/battery-powered 4G cameras, sup-
ported by back-end infrastructure for storage/visualization of camera feed, have been
installed. Based on the findings, interventions on underpasses and roadsides to in-
crease the motorway’s permeability will be proposed.

Mitigation measures, Underpasses, Monitoring, Brown bear, Ursus
arctos

#6 Increasing awareness to encourage the adoption of driving behaviour
to reduce AVC risk: new approach applied at LIFE SAFE-CROSSING

One of the main causes of animal-vehicle collisions is inadequate driving behaviour.
Therefore, the LIFE SAFE-CROSSING project aims to increase drivers' awareness of the
impact of these accidents on endangered species, and to encourage the adoption of re-
sponsible driving behaviour. This will be achieved by installing specific road information
panels created through the application of neuroscience. The project also includes a set
of other communication activities for future and young drivers. To reduce AVC, it is vital
to act on driving behaviour, and this study could be a first step to work in this direction.

Driving behaviour, Awareness, Communication, Neuroscience, Road
signs
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LIFE LINES FINAL SEMINAR

Most of the Linear Infrastructures networks worldwide were built prior to the dissem-
ination and mandatory implementation of Environmental Impact Assessment policies.
Therefore, many of these infrastructures are not prepared to couple with biodiversity
conservation issues and need to be adapted. Very often simple and inexpensive solu-
tions can be used to increase environmental performance of old infrastructures. We will
discuss successes and failures of actions/ adaptations often implemented to reduce the
ecological impacts of Linear Infrastructures and strategies to promote a widespread
dissemination of solutions which proved to be successful. We will use the experience
of the LIFE LINES project (LIFE14 NAT/PT/001081) to contribute to this discussion.
The project aims to essay, evaluate and disseminate practices directed at mitigation of
negative effects from transport/energy infrastructures on biodiversity. Simultaneously,
it contributes to the creation of a demonstrative Green Infrastructure based in habitat
corridors and stepping-stones that increase connectivity and improve conservation of
local/ regional biodiversity. Its target area is one of the main transport/ energy corridors
linking Portugal to Spain. Through this seminar, we will also gather inputs from shared
experiences and networking to use in the Post-LIFE Communication and Conservation
Plan.

Organized by LIFE LINES project, University of Evora, in collaboration
with Project Partners (Municipio de Evora; Municipio de Montemor-o-Novo; Universi-
dade do Porto; Infraestruturas de Portugal, S.A.; MARCA - Associagao de Desenvolvi-
mento Local; Quercus A.N.C.N. — Associacao Nacional de Conservacao da Natureza;
Universidade de Aveiro)
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LIFE LINES FINAL SEMINAR - 1:
#1 Linear Infrastructure Networks with Ecological Solutions

#2 |P’'s participation in LIFE LINES: Reducing Fauna Roadkills and De-
fragmenting Habitats

#3 Bustards and power lines in Portugal: an overview of research done

10:30 so far and its implications on impact assessment, mitigation and
planning
#4 Predicting wildlife-vehicle collisions using movement simulation
models with the novel software SIMRiv
#5 LIFE, Biodiversity and Infrastructures
#6 Implementation of volunteer environmental programs
12:00 Break - Lunch + Networking
LIFE LINES FINAL SEMINAR - 2:
#1 Assessing behaviour states in a forest carnivore in a road-dominated
landscape with hidden Markov models
#2 Effectiveness of amphibian mitigation measures to reduce roadkills
in low traffic roads
#3 Road effects on Tawny owls (Strix aluco): patterns in road-Kkills, abun-
13:30 dance, population trend, and movements
#4 Minimization of electrocution risk in priority areas for the Iberian
Imperial Eagle (Aquila adalberti)
#5 Protocols Avifauna — Joint efforts to mitigate bird mortality in pow-
erlines
#6 Can power line poles bases be used as habitat promotion?
15:00 Closing

137
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LIFE LINES FINAL SEMINAR - 1

(Wednesday, 13 January / 10:30 - 12:00)
Quercus
Nuno Pedroso

#1 Linear Infrastructure Networks with Ecological Solutions

The LIFE LINES project (LIFET4 NAT/PT/001081), located in the Alentejo region, Portu-
gal, aims to essay, evaluate and disseminate practices directed at mitigation of negative
effects from transport/energy infrastructures in biodiversity and promote the creation,
along them, of a demonstrative Green Infrastructure, based in corridors and stepping
stones that can increment connectivity and improve conservation of local/regional bi-
odiversity. In its b-year duration, the project has contributed, among others, to the de-
crease in roadkilled fauna, control of invasive flora species, increase in flora / fauna
richness and abundance, and contributed to decision support data for balancing linear
infrastructures and biodiversity.

Roads, Power lines, Roadkill mitigation, Green Infrastructure, Biodi-
versity

#2 IP's participation in LIFE LINES: Reducing fauna roadkills and defrag-
menting habitats

Infraestruturas de Portugal (IP) is a public company holding a long-term concession
contract of the national road and rail infrastructures. Being one of the partners of LIFE
LINES Project, IP is responsible for the implementation of several actions to mitigate
fauna roadkills and promote landscape connectivity. Several solutions were implement-
ed such as dry ledges, nets to avoid rabbits on the slopes and barriers to elevate owls’
flight. It was also created a national database and a mobile application to record animal
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roadkills. Other actions of the Project concern the road verges management and the
control of invasive vegetation.

Habitat defragmentation, Fauna roadkills, Public awareness

#3 Bustards and power lines in Portugal: an overview of research done
so far and its implications on impact assessment, mitigation and plan-
ning

Bustards are among the most susceptible threatened birds to collide with overhead
power lines. Here we review 10 years of research carried out in Portugal with the little
and great bustard, aiming for a better understanding on how power lines may impact
these species, what mitigation measures can be implemented and where there is a
greater probability for collisions to occur.

Bustards, Overhead power lines, Impact, Mitigation, Research review

#4 Predicting wildlife-vehicle collisions using movement simulation
models with the novel software SiMRiv

Real otter (Lutra lutra) movements (from radiotracking data) and null models (individual
multistate movements simulated using the novel R package SiMRiv) incorporating land-
scape effects (here, water dependence) were compared to evaluate SIMRiv's potential for
reproducing wildlife movement patterns and predicting road-kill risk areas. The number
of road crossings - and other emergent movement properties - in real and simulated
movements were remarkably similar, and limited real otter road-kill data supported SiM-
Riv’s road-kill risk predictions. Overall, thus, SIMRiv constitutes a flexible, powerful, and
intuitive tool to test mechanistic hypotheses on wildlife movement ecology, including
those related to wildlife-vehicle interactions.

Landscape connectivity, Individual-based mechanistic movement
simulation models, Movement ecology, Road ecology, Road-kill hotspots
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#5 LIFE, Biodiversity and Infrastructures

The LIFE programme is the EU’s funding instrument for the environment and climate
action. The environment sub-programme funds nature conservation projects, in par-
ticular, in the areas of biodiversity, habitats and species. In each EU country there is a
national contact point to help you with your application. Agéncia Portuguesa do Ambi-
ente (Portuguese Environment Agency) is the portuguese NCP for LIFE. Since the start
of LIFE and until 2018, a total of 174 projects have been funded in Portugal of which
86 on Nature Conservation. With the help of LIFE, European infrastructures are in an
ongoing process to be increasingly environmentally friendly.

LIFE, Environment, Nature, Climate action

#6 Implementation of volunteer environmental programs

This communication will target Youth and Institutional Volunteering Program results,
demonstrating how they have been developed, showing the added value of it and the
difficulties we have been facing, as well as the solutions we have implemented in the
linear infrastructures works. In this sense, it should be noted that the implementation
of the Youth and Institutional Volunteering Program has been shown to be an asset for
the execution of the Life Lines Project actions, in particular green infrastructure devel-
opment.

Citizen awareness, Invasive species, Plant nursery, Plantation, Ecotrail

LIFE LINES FINAL SEMINAR - 2

(Wednesday, 13 January / 13:30 - 15:00)
Room: Quercus
Pedro Salgueiro

#1 Assessing behaviour states in a forest carnivore in a road-dominated
landscape with hidden Markov models
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The barrier effect posed by roads has several negative effects (e.g. long-term popula-
tion viability, connectivity, behavioural) on some species. Yet, the behavioural conse-
guences of such constraints remain poorly understood. We studied the relationship
between common genet (Genetta genetta) behaviour and road proximity in southern
Portugal using hidden Markov model (HMM) to model the fine-scale movement. Our
results suggest that the proximity of roads, along with heterogeneous and fragmented
areas, might favour foraging opportunity for genets. On the contrary, genets tend to
move larger distances in areas further away from roads, in more dense and homogene-
ous areas and along riparian habitats.

Movement model, Genet, Behaviour, Hidden Markov Models, Roads

#2 Effectiveness of amphibian mitigation measures to reduce roadkills
in low traffic roads

Amphibians are one of the groups most affected by road mortality. We monitored two
roads where mitigation measures (amphibian tunnels and concrete guiding barriers)
were implemented, in order to evaluate their effectiveness. In the year after the instal-
lation, amphibian mortality was dramatically reduced when compared to control areas,
with no mitigation measures. In the control areas we registered even a higher number
of amphibians roadkills when compared with the previous years. However, more data
is needed to account for the long term effect of these measures on amphibian roadkills
and viability of their populations in the intervened sites.

Amphibians, Roadkill, Mitigation measures, Roads

#3 Road effects on Tawny owls (Strix aluco): patterns in road-kills, abun-
dance, population trend, and movements
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We studied road mortality and abundance of Tawny owl in southern Portugal from 2005
to 2019, more recently within the project LIFELINES. Mortality of tawny owls on roads
varied across years and within years. Tawny owls are affected by both main and second-
ary roads, although the impacts may alter different individual and demographic aspects.
Tracking of tawny owls reveals that the movement behaviour relating roads is individual
specific, although roads generally are home range boundaries.

Disturbance, Movement behaviour, Owls, Population trend, Road-killing

#4 Minimization of electrocution risk in priority areas for the Iberian Im-
perial Eagle (Aquila adalberti)

Electrocution is a significant factor of mortality for lberian Imperial Eagle (Aquila adal-
berti) and is one of the most important non-natural mortality. To reduce this impact,
different types electrocution reduction methods were compared and a “combined”
method was used. Mortality rate prior and subsequent to the application was moni-
tored. The results revealed the occurrence of high mortality, (36 birds, in a year) be-
fore the application of the protection method. After the application of the “Combined”
method, in a total of 27 km of electrical lines (175 pylons, 6 disconnectors), there was
no mortality during the following year after the intervention.

Iberian imperial eagle, Aquila adalberti, Conductor protection cover,
Electric line support, Electrocution

#5 Protocols Avifauna - Joint efforts to mitigate bird mortality in pow-
erlines

Programme Book

Protocols Avifauna 7 and 8 are a step forward in the protection of birds against mortal-
ity in powerlines in Portugal. It brings together EDP Distribuicao, ICNF, SPEA, LPN and
Quercus. These two-year projects continue the previous protocols and target new spe-
cies and deeper analysis of mitigation methods, such as validated collision risk maps
for Great bustard, electrocution risk maps for vulnerable raptor species, new GIS da-
tabases and new fields for intervention. It also addresses the long-term effectiveness
of mitigation devices and assesses the efficiency in mortality-reduction for new safety,
anti-electrocution devices.

Powerlines, Bird mortality, Electrocution, Collision, Portugal

#6 Can power lines poles bases be used as habitat promotion?

The wide distribution of power lines poles in the landscapes and the negligible use of
their bases enables these areas to be used for promoting wild species populations.
Our work aimed to analyse the potential of poles bases to become habitat patches by
assessing the effect in flora structure and diversity of the application of three manage-
ment types (without intervention, fenced, and fenced and sown). Preliminary results
suggest that fencing and sowing poles bases is the most suitable solution to attain this
goal in grazed areas, since it simultaneously increases the floristic richness and the
habitat and refuge for fauna.

Biodiversity, Connectivity, Restoration, Vegetation structure
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MONITORING WILDLIFE CROSSINGS AND ROADKILLS
Monday, 11 January

This course is suitable for students, young researchers and practitioners involved in
projects targeting the identification of roadkill hotspots and evaluation of the effec-
tiveness of measures aiming to mitigate road-barrier effect and mortality. It includes
sessions focused on the importance of monitoring road mortality and the effective-
ness of wildlife crossings and fencing. Information provided will help the definition of
monitoring aims and targets, and the selection of the best protocols and techniques to
respond to each project specific goals. Participants will also receive basic training on
data analyses and associated software. Participants will be invited to discuss, in situ,
monitoring results considering the methodological protocol that has been used and the
landscape context. The field trip initially planned for the second day was cancelled and
the training course is now scheduled for a full-day online Theoretical-practical session.

Carme Rosell (Minuartia, LIFE Safe Crossing, Spain); Anténio Mira,
Sara Santos (University of Evora, LIFE LINES, Portugal); Michal Bil (CDV — Transport Re-
search Centre, Czech Republic); Marina Torrellas (Minuartia, LIFE Safe Crossing, Spain);
Nuno Pedroso, Luis G. Sousa (University of Evora, LIFE LINES, Portugal)
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1. ROADKILLS
a. Why monitor roadkills?

b. Roadkill survey methods and protocols:

b.i. Traditional methods

b.ii. Innovative devices for automatic detection and identification of car-
casses using artificial intelligence

. Planning and executing a road kill monitoring program:

c.i. The need for standardized sampling designs

c.ii. Defining goals

c.iii. Identifying the data and resources that are needed
c.iv. ldentifying possible constrains

c.v. Undertaking the roadkill survey

d. Analysing and reporting roadkill data
2. WILDLIFE CROSSINGS / FENCING
a. Goals of wildlife crossings and fencing in the overall mitigation strategy

b. Fencing:

b.i. Fencing types according to target species

b.ii. Key points to be monitored to check appropriate status and func-
tionality

. Wildlife crossings:

c.i. Main types of wildlife overpasses and underpasses
c.i. Goals and target species according to type

c.iii. Key features to be registered in the crossing and its surroundings

. Implementing a wildlife crossing monitoring program:

d.i. Defining monitoring goals and targets
d.ii. A framework for standardized sampling design

d.iii. Methods and devices to monitor wildlife crossing data according to
target species

d.iv. Analyzing wildlife crossing data and evaluating effectiveness
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—uUll Presentations

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 1

#1 Managing knowledge after 15 years of defragmentation -

#2 “Breaking down” global defragmentation concepts to a macro-region — the example
of the Danube River Basin -

#3 Risks and opportunities for wildlife living in road dominated environments. What piec-

es are missing to complete the puzzle? -

#4 Developing mitigation strategies to reduce the impact of land transport infrastructures
on Amphibian populations: the example of Denmark, Sweden, Poland, Lithuania and Es-
tonia -

#5 Use of snow-tracking to evaluate the impact of Linear Transportation Infrastructures
on wolf and ungulates -

#6 The barrier effect of railways and other linear grey and green infrastructure on the
small fauna -

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 2

#1 Do roadkill of different species respond in the same way to habitat and matrix? The
case of four Brazilian mammals -

#2 Do culverts contribute to reduce the number of roadkills? A study on roadkills along
the Habarana-Polonnaruwa road, Sri Lanka -

#3 Risk analysis of high-voltage power lines in Belgium to map bird collision-prone spans -
#4 Maturity-index assessment: ecology adaptation within road authorities doesn’t come
easy -

#5 Developing an ecological defragmentation programme in Flanders: a challenge! -

INFRASTRUCTURE MITIGATION AND
DEFRAGMENTATION

#1 The Corridor Map-a-Thon: crowdsourcing baseline spatial data and building capacity
to assess wildlife corridor disruption by infrastructure -
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#2 Eskom/Endangered Wildlife Trust partnership 1996 - 2020, 24 years of partnering
together to reduce impacts on business and on biodiversity -

#3 Building an electrocution risk map with overhead power lines for a critically endan-
gered raptor in Portugal -

#4 Effectiveness of an anti-bird strike tubular screen in a high-speed railway -
#5 Experimental evaluation of crossing structures used by amphibians along a high-speed

railway line -

#6 Acoustic Animal Deterring Device as a mitigation measure to limit collisions of rail vehi-
cles with wild animals -

NEW TOOLS AND TECHNOLOGIES TO PREVENT AND
MONITOR LINEAR INFRASTRUCTURE IMPACTS - 1

#1 The conflict points between green and transport infrastructure-methodology for the
multicriterial assessment -

#2 Automatic acoustic monitoring of wildlife -

#3 Using evidence-based approaches and evidence customization to improve mitigation
practice -

#4 BioBIM - Biodiversity, BIM & Infrastructures -

#5 The TRANSGREEN Project — Integrated Transport and Green Infrastructure Planning
in the Danube-Carpathian Region for the Benefit of People and Nature — a cross-sectoral
contribution to the improvement of permeability of linear infrastructure in the Carpathi-
ans -

#6 ICF Ecosystem Connectivity Planning Tool: A Web-based Tool Identifying Opportu-
nities for Improved Ecosystem Connectivity -

ROADS AND MAMMALS: ECOLOGICAL IMPACTS AND
SOLUTIONS

#1 Effectiveness of wildlife fences in reducing Key deer road mortality on the Florida
Keys, USA; the importance of implementing mitigation measures at the appropriate spa-
tial scale -

#2 Dry pathways and flowing water within culverts jointly promote crossings by carni-
vore mammals -

#3 Why, When and How Giant Anteaters Cross Roads? Understanding Impacts and Ef-
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fects of Roads on Giant Anteater Populations -

#4 New approaches to avoiding and mitigating the effects of streetlighting on bats -

#5 Effects of roads on European badger occurrence in intensively used Mediterranean
farmland -

WILDLIFE AND LINEAR INFRASTRUCTURE
INTERACTIONS: FIELD MONITORING AND ECOLOGICAL SOLUTIONS - 1

#1 Infrastructures, human activities and biodiversity in co-evolution: the examples of Up-
per-Rhine, Danube and Inn -

#2 Biological control of invasive Tree of Heaven (Ailanthus altissima) along linear infra-
structures using Ailantex® -

#3 Citizen participation improves the quality of green infrastructure at road verges in Po-
land -

#4 Factors driving the distribution of an amphibian community in stormwater ponds: a

study case in the agricultural plain of the Bas-Rhin, France -

#5 Maintenance of ecological asset on transport infrastructure: new chapter in the online
‘Wildlife and Traffic’ handbook -

#6 Introducing ‘www.TransportEcology.info’: An online, open access resource to globally
share information, knowledge and experience in ecologically-friendly linear infrastructure

NEW TOOLS TO MONITOR ECOLOGICAL IMPACTS OF
LINEAR INFRASTRUCTURES

#1 Evaluating the impacts of highway mitigation measures for fish connectivity using
radio-telemetry and RFID PIT-tagging technologies in France -

#2 Monitoring the expansion of alien species along roads with remote sensing -

#3 Mobile mapping system (MMS2) for detecting Roadkills -

#4 Improving Wildlife Fencing for Herpetofauna to Ensure Effective Implementation: An
Analysis of Global Mitigation Case Studies -

#5 A simulation of WVC underreporting to hotspot spatial stability -
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ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION 153
AND MONITORING - 1

#1 Monitoring a mature ecoduct: Intensive camera surveillance confirms significant in-
crease in crossing rates and diversity after 13 years -

#2 Mitigating barn owl traffic victims using innovative design and citizen science data -

#3 Development and Challenge of Green Highway Construction in China -

#4 Protecting the protected through assessing driver behaviour in protected areas of
South Africa -

#5 Estimating roadkill risk when there is no roadkill data -

#6 Roadkill as a Threat to Global Mammal Conservation -

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION
AND MONITORING - 2

#1 Factors affecting usage rates of wildlife crossing structures — a systematic review and
meta-analysis -

#2 Roadkills in Europe: areas of high risk of collision and critical for populations persistence

#3 A national program to monitor fauna roadkills in Portugal -

#4 Wildlife-vehicle accident maps — a new support tool for mitigation planning and com-
munication in Sweden -

#5 Scary sounds as a tool to prevent moose - train collisions in Norway and Sweden -

#6. Roads as overlooked drivers of change in bird communities -

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 3

#1 The use of culverts in road networks as roost sites to maintain landscape connectivity
for a trawling bat: a case study of the large-footed myotis (Myotis macropus) in Australia

#2 Road effect zones of major prey species in roaded landscapes in India -
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#3 Speed thrills but kills: Roadkill scenario in National Highway 715 (new) passing through
the Kaziranga National Park, Assam, India -

#4 Graph-based multi-attribute decision making: Impact of barriers on ecological net-
work -

#5 Multi-level landscape analysis of wildlife vehicle collision sites in Estonia -

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION
AND MONITORING - 3

#1 A green light for blue wildlife reflectors? -

#2 Evaluation of an Animal Detection System (ADS) as an alternative for large defragmen-
tation infrastructures -
#3 Hit the road Jane! Roads decrease the relatedness for females lesser horseshoe bats

#4 Mapping and monitoring large mammal underpasses on motorway A29 -

#5 The value of a non-scientific approach for road agencies -

#6 LIFE SAFE-CROSSING: A new international project for preventing large carnivore road
mortality in Europe -

CHALLENGES AND OPPORTUNITIES FOR BIODIVERSITY
CONSERVATION IN LINEAR INFRASTRUCTURES

#1 How do roads affect the ecological processes and biodiversity? - summing up a sys-
tematic literature review for the decade 2008-2018 -

#2 The Brazilian Network of Transport Ecology Specialists (REET Brasil) -

#3 Creating high voltage power lines green corridors: how to demonstrate a win-win
strategy? -

#4 Protection of birds on power lines in the Czech Republic — from monitoring to practical
measures -
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#5 Assessing Biodiversity in Railway Dry Grassland Patches - 155

#6 Determination of the bird protection effectiveness of animal deflectors on railway
overhead lines -

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
RESTORATION - 1

#1 Make amphibian defragmentation infrastructures great (again?) -

#2 AMPHIbianCONservation and habitat restoration (LIFE AMPHICON) -

#3 Assessing the ability of modern metapopulation models to mimic real life using genetic
data -

#4 Road proximity affects reproductive investment in lizards: a two-years translocation
experiment -

#5 ControlinRoad: Controlling invasive alien plant species along roads -

WILDLIFE AND LINEAR INFRASTRUCTURE
INTERACTIONS: FIELD MONITORING AND ECOLOGICAL SOLUTIONS - 2

#1 Risky wandering close to the railway: flight behavior of birds across the platform and vi-
aducts in a high-speed railway -

#2 Linking habitat composition, local population densities and traffic characteristics to
spatial patterns of ungulate-train collisions -
#3 Are railways really detrimental to bird populations? The case of the new Bothnia Line

Railway in northern Sweden -

#4 Bird mortality by collision with transmission power lines: analysis of 15 years of impact as-
sessment in Portugal -

#5 Effects of linear infrastructures on the composition of local vertebrate scavenger
guilds and bird carcass removal patterns in two Mediterranean agricultural landscapes -

#6 UIC Ecological Effects of Railways on Wildlife project (rEVERSE) -

GREEN INFRASTRUCTURE NETWORKS: POLICY AND
STRATEGIC PLANNING

#1 German’s federal waterways - A linear infrastructure network for nature and transport
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#2 Developing projects for harmonization of Green and Grey Infrastructure (the HARMON
project experience in the Danube Region) -

#3 From technology to strategy: developments and perspectives of research in infra-
structure and ecosystems -

#4 The SaveGREEN Project — Safeguarding the functionality of transnationally impor-
tant ecological corridors in the Danube basin -

#5 Mapping ecological corridors to educate policymakers and the public -

CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL
SOCIETY -1

#1 Are largescale citizen science data precise enough to determine road-kill patterns? -

#2 Using citizen science to survey roadkill at wide spatio-temporal scales -

#3 Using citizen science to uncover temporal patterns of wildlife roadkill in the UK -

#4 Integration of sensory qualities in landscape modelling and its effect on infrastructural
resilience -

MANAGING BIODIVERSITY ALONG ROAD VERGES

#1 Integrating the ecological quality of highway verges in the road assets: a new evalua-
tion tool -

#2 Testing wild plants seed mixtures along grey infrastructures -

#3 Using remote-sensing to map suitable road verges for a rare small mammal, the
Cabrera vole (Microtus cabrerae) -

#4 How roadside belts can be managed for a sustainable environment? -

#5 Road Ecology, Challenges and Mitigation: A case study from Abohar Wildlife Sanctu-
ary, Fazilka, Punjab, India -
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#6 Results of the management on biodiversity along species rich roadsides in Sweden - 15/

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
DEFRAGMENTATION - 4

#1 Ecological efficiency of an eco-bridge: Lessons from the Adrets-de-L'Esterel eco-bridge
on the A8 Highway (Southeast of France) -

#2 Importance of roadside habitats for biodiversity: what do we know? -

#3 Monitoring of green bridges in Austria -

#4 The SLOSS dilemma of road ecology —

#5 Towards next level in Road Ecology: from counting road-kills to assessing population
impacts -

#6 Is Connectivity Conservation via Wildlife Corridors/Linkages Sufficient? -

ROAD ECOLOGY: IMPACT ASSESSMENT, MITIGATION
AND MONITORING - 4

#1 Wildlife hotspots prediction with artificial intelligence algorithms, geographic infor-
mation systems and multispectral image processing -

#2 A simple analytical model for predicting the fence-end effect and the minimum length
for wildlife fencing to be effective -

#3 Prioritizing road sections for wildlife fencing: Including the fence-end effect -

#4 Standardized WVC Data Collection at Large Extents -

#5 Road mortality mitigation measures: concrete fence for amphibians -

#6 Canopy bridges: Innovative mitigation solutions for arboreal mammals -
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Lightning lalks

MANAGING INFRASTRUCTURE MARGINAL HABITATS
FOR BIODIVERSITY

#1 Developing road verges’ hosting capacity for wild bees: why and how -

#2 Moving on the verge: effects of traffic intensity and quality of the road verge on the
movement of pollinating insects -

#3 Both roads and power line corridors contribute to landscape scale biodiversity of
plants and insects -

#4 Feasibility of local partnerships for a more biodiversity-friendly management of linear
infrastructure right-of-ways -

#5 Enhancing biodiversity on Great Britain’s railway network -

MANAGING AND MONITORING ECOLOGICAL IMPACTS
OF LINEAR INFRASTRUCTURES

#1 Environmental monitoring of reptiles across a wildlife overpass -

#2 Avian electrocution risk: a framework for prioritizing the conservation of species and
areas across large spatial scales -

#3 The Afsluitdijk, an important ecological connection -

#4 How well fences work? -

#5 Green and blue infrastructure: How trees can accompany our rivers and canals Con-

flicts - Solutions — Implementation -

NEW TOOLS TO MITIGATE AND MONITOR ECOLOGICAL
IMPACTS OF ROADS

#1 Making the road more permeable to wildlife using existing infrastructure -

#2 New real-time mitigation measures based on animal-vehicle collision spatio-temporal
models -

#3 Daily, Annual and interannual variations of wildlife underpasses use by small and
medium-sized mammals: a study case in the agricultural plain of the Bas-Rhin, France
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#4 A comparison of camera trap and permanent recording video camera efficiency in
wildlife underpasses -

#5 Bat Overpasses as a Solution to Increase Habitat Connectivity Depending on the Con-
text -

INFRASTRUCTURE ECOLOGICAL MITIGATION AND
RESTORATION - 2

#1 From dumpsite to nature sanctuary -

#2 A guidance system for amphibians made of recycled guardrails in Kirchberg on the Raab
(County Styria / Austria) — a successful alternative -
#3 Condition of amphibian road mitigation constructions in Sweden -

#4 Design and test of a semi-automated system based on time-lapse camera trapping for
the monitoring of wildlife overpass use by amphibians -

#5 Species-rich Energy production -

#6 A dynamic restoration index to monitor and assess fragmentation reduction along a
trans-Andean pipeline -

ROADKILLS IMPACT ASSESSMENT, MITIGATION AND
MONITORING

#1 Assessing the relative effect of road- and carcass-related factors on searcher efficien-
cy: implications for future roadkill monitoring programmes -

#2 Evaluation of the impact of road infrastructure on vertebrate mortality and possible
measures for ecological connectivity in the landscape in the Aburra Valley, Colombia

#3 The most roadkilled mammal species in Brazil, considering sampling effort, detect-
ability and removal rates -

#4 Are movement corridors coincident with areas of high road-kill likelihood? A study for
felids in Brazil -

#5 A Transport Ecology Workshop towards developing sustainable transportation in na-
tional and international level in Myanmar -
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WILDLIFE AND LINEAR INFRASTRUCTURE
INTERACTIONS: FIELD MONITORING AND ECOLOGICAL SOLUTIONS -3

#1 Birdprotection on railways -

#2 The need to consider searcher efficiency and carcass persistence in railway wildlife
fatality studies -

#3 Routing power lines in Brazil: towards an environmental and engineering friendly
framework for reducing conflicts in the planning phase -

#4 Level and spatial scale of impact from different linear development types -

#5 Shedding a Light on Sensory Pollution in Road and Railway Ecology -

NEW TOOLS AND TECHNOLOGIES TO PREVENT AND
MONITOR LINEAR INFRASTRUCTURE IMPACTS - 2

#1 Is field technician’s work under threat? Video-recoding vs. traditional observation for
monitoring flight behaviour of birds across a high-speed railway -

#2 An analysis of Vulture mortalities on powerlines in South Africa from 1996 - 2018 -

#3 Hotspots in the Grid: The Spatial Distribution of Bird-Energy Interactions in Europe and
North Africa -

#4 Using drones to track nest occupancy -

#5 Artificial Intelligence-Based Detection of (no-)Animals in Camera Trap Images -

CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL
SOCIETY - 2

#1 Validity of road-based data collected by volunteers for wildlife population monitoring

#2 ldentifying risk areas for hedgehog road collisions using citizen science data -
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#3 A vision of a sustainable infrastructure by 2050 in different countries -

Poster Communications

INNOVATIVE SOLUTIONS FOR LINEAR INFRASTRUCTURE IMPACT
ASSESSMENT, MITIGATION AND MONITORING

#1 Wildlife crossing structures aid bats with a high-risk collision to cross the road safe-
ly -

#2 Geographically Weighted Regression for modelling amphibian road-kills: comparison
with other modelling methods -
#3 Are roads and railroads barriers for the moor frog? -

#4 Evaluating the effectiveness of a wildlife overpass in restoring gene flow in a slow
worm population -

#5 Use of wildlife overpasses by roe deer: What are the effects of human co-use? -

#g Comparative study between environmental DNA method and electrical fishing meth-
od -

#7 gDefrag: a graph-based tool to prioritize linear infrastructure defragmentation -

#8 Development of a Video Image Analysis System for Reducing Operation on Surveys of

Wildlife Behavior -

#9 Effectiveness of road and railway bridges for reindeer and wildlife movements — an
ongoing project -

#10 Optimising the ring road of Europe’s capital: integrating enhancements in mobility,
ecology and public involvement -

#11 Quantifying the individual impact of artificial barriers in freshwater: operationnal

technology transfer of a standardized and absolute index of genetic connectivity to reg-
ulatory studies -

#12 Standardisation of camera-trap monitoring of wildlife crossings -
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#13 Biodiversity information tool to supporting Environmental impact assessment -

#14 Predicting wildlife collisions hotspots based on machine learning and GIS: A case
study in a tropical dry forest area in Colombia -

#15 Ecologically friendly erosion control -

#16 The NOTEE VA method -

#17 Long-Term Monitoring of ecological Impacts from a Road Project in Denmark 2012-
2020 -

#18 Mitigation measures for wet grasslands, wader birds and amphibians along rail and
road infrastructure in south west Sweden -

#19. Prevention of Deer-train collisions by a deterrent sound -

#20 Green Urban Areas: critical patches for biodiversity & ecosystem connectivity -

#21 A clustering analysis should precede the identification of local factors: evidence
based on the Czech WVC data -

#22 Use of drainage pipes as underpasses by wild mammals in Southeast Brazil -

CHALLENGES AND OPPORTUNITIES FOR HABITATS RELATED TO
LINEAR INFRASTRUCTURES

#1 New approach to mitigate bird-window collisions -

#2 Enabling wildlife to cross linear transport infrastructures - Examples of infrastructure
requalifications - Collection of 12 sheets -

#3 Evidence of the positive impact vegetation management of power lines corridors on
habitats and species: feed-back of LIFE Elia-RTE in Belgium -

#4 Enhancing biodiversity on Great Britain's railway network -

#5 High occurrence of pollinating insects on new ecoduct in western Sweden -

#6 Power line rights-of-way and pollinators: A partnership to develop! -
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LINEAR INFRASTRUCTURE ECOLOGY

#1 Temporal patterns of humans and ungulates at bridges - Co-existence or disturbance?

#2 Bird species more frequently recorded in roadkill studies in Europe: A review using a
trait-based -

#3 Effects of noise from transport infrastructure on bats -

#4 Modelling roadkill hazard zones for ten different vertebrate species in Austria using re-
mote sensing data, expert knowledge and previous studies -

#5 Roads as a driver of changes in the bird community and disruptors of Ecosystem Ser-
vices provision -

#6 Potential ecological impacts and their mitigation of Central Asia-South Asia (CASA-
1000) transmission line: Afghanistan part -

#7 Evaluation of selected methods to control invasive species along transportation linear
infrastructures: a preliminary approach -

#8 A chronicle of brown bear-vehicle collisions in Greece -

#9 Mitigation measures on Alqueva Irrigation Project canals -

#10 Measures to favour the pollinators in environmental restoration -

#11 Monitoring fauna in the road environment -

#12 Temporal patterns in animal-vehicle collisions based on neural networks and tempo-
ral density functions -

CITIZEN SCIENCE AND THE INVOLVEMENT OF CIVIL SOCIETY

#1 A comparison of state-wide databases related to bird roadkill in Czechia -

LEGISLATION AND POLICY

#1 Risk-based Conservation Plan of fauna passages -

#2 The Impact on Bats of Traffic Infrastructure: Eurobats Guidance -
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VVOorkshops

A REVIEW OF WILDLIFE-VEHICLE CONFLICT
OBSERVATION SYSTEMS

MITIGATING RAILWAY IMPACTS ON WILDLIFE

ADVANCING THE ROLE OF NGOS TO PROMOTE
WILDLIFE-FRIENDLY INFRASTRUCTURE

DEVELOPMENT OF AN INDICATIVE EUROPEAN
DEFRAGMENTATION MAP (IEDEM) AS A CONTRIBUTION TO
PRESERVING EXISTING NATIONAL AND INTERNATIONALLY
IMPORTANT GREEN INFRASTRUCTURE WHILE TRANSPORT
INFRASTRUCTURE IMPROVEMENTS ARE DELIVERED WITHIN EUROPE

HELPING TIGERS, RHINOS, AND ELEPHANTS CROSS
THE ROAD: WILDLIFE FRIENDLY INFRASTRUCTURE MEASURES IN ASIA

WILDLIFE AND TRAFFIC HANDBOOK UPDATE:
TOWARDS EUROPEAN STANDARDS FOR FAUNA PASSAGES AND
FENCING

INFRASTRUCTURE, BIODIVERSITY AND HEALTH
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CORRIDORS AND CROSSINGS: “GUIDANCE 16b
FOR CONNECTIVITY CONSERVATION IMPACTED BY LINEAR
TRANSPORTATION"

THE POTENTIAL OF SMART TECHNOLOGIES FOR
ECOLOGICAL PLANNING AND LANDSCAPE MEASURES

AN INTERNATIONAL STRATEGY AND ACTION PLAN FOR
STAKEHOLDERS' ENGAGEMENT ON SUSTAINABLE TRANSPORT AND
OTHER LINEAR INFRASTRUCTURE

PLANTING AND PRESERVATION OF TREES ON DAMS
AND DYKES AS A PART OF GREEN INFRASTRUCTURE: CONFLICTS -
SOLUTIONS - IMPLEMENTATION

GLOBAL CONGRESS: LINEAR INFRASTRUCTURE AND
ENVIRONMENT (GCLIE): A PLATFORM TO ENHANCE COOPERATION
AND COORDINATED ACTION BETWEEN THE EXISTING CONTINENTAL
CONFERENCES ON ECOLOGY AND INFRASTRUCTURE

ROAD SIDES AS ECOLOGICAL TRAPS -
CHALLENGES AND SOLUTIONS: CHANGED BIOTIC INTERACTIONS DUE
TO NON-NATIVE SEED MIXTURES AND INVASIVE ALIEN PLANTS
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Side Events

LIFE SAFE CROSSING SEMINAR

LIFE SAFE CROSSING SEMINAR: INTRODUCTION TO
THE WORKSHOP AND TOPICS CONCERNING LARGE CARNIVORES AND
TRANSPORT

#1 LIFE SAFE-CROSSING: the project overview -

#2 Large carnivores and transportation infrastructure: a review - r

#3 Planning measures to avoid Animal-Vehicle Collisions: the approach of the LIFE
SAFE-CROSSING Project targeting the Apennine brown bear -

#4 Adapting underpasses to be used as wildlife crossings: An action of the LIFE
SAFE-CROSSING project to reduce large carnivore habitat fragmentation -

#5 LIFE SAFE-CROSSING in Greece: Analysis and mapping of crossing structures on
the A29 and activities to enhance connectivity through interventions on underpasses
and road sides -

#6 Increasing awareness to encourage the adoption of driving behaviour to reduce AVC
risk: new approach applied at LIFE SAFE-CROSSING -
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LIFE LINES FINAL SEMINAR 167

LIFE LINES FINAL SEMINAR - 1

#1 Linear Infrastructure Networks with Ecological Solutions -

#2 IP’'s participation in LIFE LINES: Reducing fauna roadkills and defragmenting habitats

#3 Bustards and power lines in Portugal: an overview of research done so far and its im-
plications on impact assessment, mitigation and planning -

#4 Predicting wildlife-vehicle collisions using movement simulation models with the nov-
el software SiMRiv -

#5 LIFE, Biodiversity and Infrastructures -

#6 Implementation of volunteer environmental programs -

LIFE LINES FINAL SEMINAR - 2

#1 Assessing behaviour states in a forest carnivore in a road-dominated landscape with
hidden Markov models -

#2 Effectiveness of amphibian mitigation measures to reduce roadkills in low traffic roads

#3 Road effects on Tawny owls (Strix aluco): patterns in road-kills, abundance, popu-
lation trend, and movements -

#4 Minimization of electrocution risk in priority areas for the Iberian Imperial Eagle (Aqui-
la adalberti) -

#5 Protocols Avifauna - Joint efforts to mitigate bird mortality in powerlines -

#6 Can power lines poles bases be used as habitat promotion? -
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