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What is Road Ecology and/or Transportation Ecology?

b Began in 1925 with the first study of roadkill in lowa
USA (Stoner 1925)

b Formalised in 2003 by Formanetal. O Road Eco

bThe study of the I nteractio
and oecologyod (grey and gre

A Living things - wildlife, fish, plants, invertebrates, fungi etc
A Non-living things i water, soil, rocks, micro-climate etc

b Recently expanded to include all linear transportation i
railway, electricity, pipelines, etc

\\\I) b Applied discipline - impacts and solutions!
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Wildlife mortality

Attraction

Barrier or filter
to movement

Avoidance

Corridor

Impacts

b Diverse suite of
Impacts

b Extend 100s to 1000s
of m from road

b Many impacts can be
avoided and mitigated

b Many impacts remain,
are long-lasting and
have serious impacts
on biodiversity!
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Transportation Ecodoge¢i p$i na

b Quantifying the impacts of LTI (Linear Transportation
Infrastructure) can be done alone

bShared obj ect i v ecologgally sostamable |
transportation networ k=©oq

b We all need to collaborate to achieve the best possible
outcomes!

b Fortunately, many networks and resources exist

b | will share numerous resources to help connect
researchers and practitioners in transportation ecology



Handbook of Road Ecology
(2015)

b Roads, ralil, transmission lines

b Comprehensive: planning,
design, construction,

operation, evaluation HANDBOOK OF ROAD ECOLOGY

b International: >100 aUthorS, Rodney van der Ree @ Daniel J. Smith  Clara Grilo
25 countries

b For practitioners, NGOs,
researcher, engineer,
designer, ecologist etc

b www.handbookofroadecology.orqg
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WILEY Blackwell



http://www.handbookofroadecology.org/
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Chapter 57

CHINA: BUILDING AND
MANAGING A MASSIVE
ROAD AND RAIL NETWORK
AND PROTECTING OUR
RICH BIODIVERSITY

Yun Wang, Yaping Kong and Jiding Chen
Research Centre for Environmental Protection and Transportation Safety. China Academy
of Transportation Sciences, Ministry of Transport of the People’s Republic of China.

Beijing. China

SUMMARY
China is experiencing rapid growth in its economy, human population and transportation network.

reironmentnl nevdestion (¢ o dane cinhilicatiomn wweortd atinn nentectinn and cctahlichmeent ctorm unter sl |




30-50% price
reduction

HANDBOOK OF ROAD ECOLOGY

Rodney van der Ree ® Daniel J. Smith @ Clara Grilo

Bulk order via
Yun Wang
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International conferences and networks 1 can inform
and guide BRI projects globally!

b IENE: Infrastructure & Ecology Network of Europe

b ICOET: International Conference on Ecology &
Transportation (USA)

b Road Ecology Brazil

b ACLIE: African Congress Linear Infrastructure & Ecology
b GCLIE: Global Congress Linear Infrastructure & Ecology
b ANET: Austral-Asian Network for Ecology & Transportation



ANET

wsp AUSTRALASIAN NETWORK FOR ECOLOGY & TRANSPORTATION



Summary of | ast few yearsé.

b Conferences in 2009 (Queensland), 2014
(NSW), and 2018 (Victoria)

b >250 delegates from 8 countries

b Held in collaboration with the Environmental
Inst. Australia and New Zealand

b 2021 conference postponed to 2022, early
2023

b March 2023, New Zealand
b Host smaller focussed workshops and forums
b Keen to hold ANET in Asia

b These forums are urgently needed: World is
building its way out of Covid 19 recession!




Development Corridors Partnership 1 focus on Africa

READ MORE

LY

- www.developmentcorridors.org



W@\ ofvetosmEnt ABOUT- OURWORK- DEVELOPMENT CORRIDORS - NEWS & EVENTS - RESOURCES- CONTACT Q
PARTNERSHIP

ABOUT US

Partners from Tanzania, Kenya, China and the UK are coming together to build capacity so development corridor decision-
making can be based on sound scientific evidence and effective use of planning tools and procedures

Funded by the UK Research Council's Global Challenges Research Fund the Development Corridors Partnership began in
October 2017 and will end in December 2021. The Partnership will build capacity to address concerns about development
corridors by encouraging scientific collaboration and stakeholder engagement in key issues of corridor planning and

management
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Linear Infrastructure Safeguards in Asia (LISA)

LISA Project Reports LISA Project Training

The LISA Project produced a Final Report summarizing MO du]-es
its major findings and recommendations, plus four in-
depth Annexes focused on key aspects of the project'’s
research. All reports are available in seven languages.

The LISA Project conducted several two-hour virtual
Training Modules, and recordings are now available for
viewing. In addition, a Training Manual is provided that
contains an outline of each Training Module along with
numerous online resources for further reading and
exploration.

& USAID

Capacity Building for
Wildlife Safeguards in
Asia

BUILDING A FOUNDATION FOR LINEAR
INFRASTRUCTURE SAFEGUARDS IN
ASIA
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The LISA Project - Center for Large Landscape Conservation (largelandscapes.orq)



https://largelandscapes.org/focus-area/lisa-project/

Other useful websites and organisations:

b www.conservationcorridor.org/ccsq

b WWE: www.worldwildlife.org/pages/infrastructure-and-
nature

b Road Ecology Center (ucdavis.edu)

b IENE: www.lene.Info

b Asian Development Bank and other banks

b Endangered Wildlife Trust T Africa

b Wildlife Institute of India

b Wildlife Conservation Society

b Many researchers, practitioners and funders globally!
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http://www.conservationcorridor.org/ccsg
http://www.worldwildlife.org/pages/infrastructure-and-nature
https://roadecology.ucdavis.edu/
http://www.iene.info/

IUC g WORLD COMMISSION
ON PROTECTED AREAS
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Transport Working Group (TWG)

A 110+ Members6 continents @WC PA

e _ _ ‘IUC g WORLD COMMISSION

A Mobilizing infrastructure ecologists, ON PROTECTED AREAS
engineers, transportation planners,

academics, infrastructure financiers, and .
other interested parties CONNECTIV
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Coming soon! IUCN Technical Report:
Addressing ecological connectivity
In the development of roads, railways and canals

A 25+ contributing authors
A 10 Chapters

A 18 case studies
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www.TransportEcology.info

‘ // ,-I;RA I:OF{ Research  Best Practice  Case Studies About Get Involved

Quantifying and mitigating the ecological
impacts of linear infrastructure and traffic.

An global open access resource to share information, knowledge and experience in ecologically-friendly transport planning and management.

Our Mission.

Advancing best practice and strengthening partnerships among government, researchers, industry and our community to enhance ecosystem function, wildlife

survival and human safety across the world.



http://www.transportecology.info/

Research. Best Practice. Case Studies.

Here you’ll find easy-to-read summaries of scientifically rigorous, Here you'll find guidance, instructions and methods to help you plan, ~ Here you'll find easy-to-read case studies of real-life projects and
evidence-based and peer-reviewed publications from around the design, build and manage roads and other linear infrastructure that experiences from around the world to help you better plan, build
world to help you better plan, build and manage ecologically are ecologically friendly, as well as design surveys and monitoring and manage ecologically sustainable linear infrastructure. Case
sustainable linear infrastructure. programs, undertake analyses, and ensure the decisions you make studies are written by practitioners working on road, rail, powerline
are supported by reliable data and evidence . and other linear infrastructure projects and showcase what worked,

what failed and lessons learnt.



ODbjectives

b Provide rapid access to
b Impact and mitigation case studies
b Summary of research published in scientific papers
b Best-practise advise and information

b Global examples and hence truly globally-relevant
b Current and up-dateable

bRapi d publication of short O0stoc
material (video, photos, google earth links, etc)

b Articles searchable



Audience

b Global
b Translations into local languages (2022)

b Professionals

b Planners, engineers, funders, regulators / approvers,
biodiversity specialists, etc

b Decision makers
b Politicians

b The general community and NGOs.
b Provide information to achieve sustainable infrastructure!



Warning signals triggered by trains
increase escape time for wildlife

To reduce wildlife mortality from train collisions, we invented a
warning system that emits flashing lights and bell sounds prior to
the arrival of a train. A test of this system showed that animals fled

earlier from trains in the presence of warning signals.

Roads Threaten Millions of Birds
and Mammails in Europe Each Year

Around ~102 million birds and ~20 million mammals could be killed

Stop ignoring the small! Clues for
conservation using roadkill data.
This study in Mexico showed that small wildlife experienced high
rates of mortality and just like large charismatic species, they also

require and deserve actions to avoid extinction.

e

Arboreal Bridge Trial for Hazel
Dormice

The Hazel Darmouse is an arboreal mammal in Furope that are

Where Jaguars Cross Other Will
Follow

Jaguars together with other neotropical species only used
purpose-built wildlife underpasses under a highway in Mexico,
even when ‘large enough’ drainage structures were available.
Drainage structures may work as crossings for some species but

can't substitute proper wildlife underpasses

Roads Negatively Impact
Wolverines

This studyv examines the impacts that roads have on wolverines by

Could roads be simplifying bird
communities?

Great Britain has seen traffic levels increase while bird species are
declining but there is limited understanding about this link. This
study assessed the spatial associations between roads and birds

across Britain.

e

Road Ecology Research in Africa

This research is a review of the road ecology publications and

research that have been done in Africa to date to identify the



Warning signals triggered by trains increase
escape time for wildlife

Doc2

Animals could avoid train collisions if warned

wildife are killed in collisions with trains wherever animals and railways exist together. Although a range of effective tools have been developed to reduce widife
collisions on roads, few practical measures exist that can reduce collisions on railways. One key difference between these contexts is that heavy trains cannot

slow safely or change course to avoid animals.

To help animals avoid trains, we designed a warning system that provides light-and-sound warning signais near the track (see red circles on photo above) during;
the 30 seconds leading p to train arrival. Because the warning signals are always followed by the close approach of a train, we expected that animals could learn

touse the warning signals as a cue (o leave the track.

We tested this concept by measuring the flight behaviour of wild, free-ranging animals on an active railway. We expected that animals would flee from trains

carlier where we provided warning signals. We. mal responses where trains approached from straight versus curved sections of track, where

trains might be more difficult to for animals see and hear.

Experimental test of our warning system

Our warning system is a network of electronic devices that can be attached to the railway track at a site targeted for collision reduction (Fig 1). The rationale and
design for this system s described in detailin a previous publication (Backs et al. 2017). The system detects trains as they approach the site and emits flashing

lights and bell sounds 30 seconds before trains arrive at the target site.

We tested our system at four sites along the Canadian Pacific Railway within
Banff National Park, Alberta, Canada. Here, trains collide with and kill
provincially threatened grizzly bears as wellas other species of mammals and

birds.

warning signals were provided (treatment) or not (controf) at two of the four
sites each for periods of two (o four weeks. We swapped the Lreatment and
control conditions after each time period to control for seasonal effects over
the nine-month experiment. We used trail cameras, activated before the
warning signals and recording until the train passed, (o observe the responses
of animals to warnings and trains at each site. From these recordings, we.
looked for the first animal to flee and noted when its flight response began.

The amount of time between the moment of flight and the arrival of the train

at the fiight Iocation we termed the fiight inttiation time. This was the time

figwer e Imege used with pe BCTv  that the animal used to escape the train.

For our analysis, we grouped large mammial species (hereafter, large animals)

separately from smaller mammals and birds (hereafter, small animals).

Warnings increase escape time for animals

We observed fiight sequences for 25 large animals and 149 small animals (Fig. Approaching from straight Approaching from curve

2). Large animals left the track 629 (6.5 5) earlier where we provided warning w0 |
signals (105 $ control, 170 s treatment), gving them an extra 11o m of space to
escape the approaching trains. Small animals left the track 20% (33 5) earlier

(135 control, 146 treatment), equivalent to 55 m of extra space. For highly

Sewie a6

mabile species like grizzly bears, this increased margin of safety could reduce

the risk of collisions.

ste
= ms
Contrary to our expectation, animals were more responsive to warning signals “ 5w
Suc
when trains approached from straightaways. This suggests that warning v ST8
signals may be more useful for animals when presented together with train
stimuli
tl
Based on these findings, animal warning systems seem promising for use in F
the railway context. Railway companies could directly support more testing of
warning systems to find out if the abserved increase in escape time reduces
the sk of wildlife collisions where warnings are deployed. Railways can also
faciltate further research by keeping detailed records of wildife collsions on
their lines, Including the direction of travel for trains involved in collisions, and Event category
by recording video footage of collisions. iure 2 Bfect of i e four groupings of e and
il iz, Box lts ndicats medane, st and chird qurtis, and rang 015 timas e
Author Information Joronge Maors and standad ervrs y Aot
poits aa show withtatsite ndicated by shapa and posiion grouping, Image reprodocad om
Jonathan Backs, PhD Backs et 202 (drnit bolow)

Departments of Chemical and Materials Engineering and Biological Sciences,
University of Alberta, Edmonton, Alberta T6G 2€9, Canada

E-mail: jpacks@ualberta.ca
Citation information

AL Backs, JA. Nychka, CC. St. Clair, 2017. Warning systems triggered by trains could reduce collisions with wildiife. Ecological Engineering, 106(A), 563-569. DOI:

JAJ. Backs, JA Nychka, C.C. St. Clair, 2020, Warning systems triggered by trains increase flight-initiation times of wildiife. Transportation Research Part D

Transport and Environment, 87, 102502, DO 16111

Arboreal Bridge Trial for Hazel Dormice

sep16

The Hazel Dormouse (Muscardinus avellanarius) is a nocturnal rodent native
to parts of Europe. They are highly arboreal, moving within the tree and shrub
canopies and prefer to cross arboreal habitats rather than along the ground.
Dormice have particular habitat requirements including dense and diverse
tree or shrub cover that allows arboreal movement and provides food
throughout the year, dense foliage for weaving breeding nests and suitable
locations at ground level for hibernation. In the UK, roadside habitats are

important as species-rich, connected woody vegetation.

In the UK, the Hazel Dormouse population is estimated to have declined by

half in the last 100 years, with a significant decrease in range. It is legally

protected under UK and EU law, also including its breeding sites and resting
places. Although the dormouse is protected in the planning process, its population is estimated to still be declining at a rate of 5.8% annually. Extensive urban
growth is leading to continued habitat fragmentation, particularly by linear infrastructures such as railway and roads. This infrastructure restricts population

movement, meaning dispersement of juvenile dormice, establishments of metapopulations and gene transfer is all reduced.

Dormouse crossings have been constructed previously in the UK to connect habitats. However the only proven dormouse bridge is a large vegetated land bridge,
with a substantial cost and limited opportunities. Other smaller designs have also been attempted, such as enclosed mesh tubes or rope bridges but there have
never been any dormice recorded using these bridge designs and these often offer only a short-term solution. Many structures also haven't taken the wider

landscape into perspective and have been installed in unsuitable locations.

In Japan, a trial was undertaken to test a new design for the Japanese Dormouse (Glirulus japonicas), which recorded the dormice, and three other mammals,
using the structure. The Japanese design inspired the design for trial in the UK. This UK trial was conducted on the Isle of Wight in Southern England, where a
bridge approximately 3om in length was used to connect woodland habitat either side of a railway, extending 3m into the habitat on each side. It was erected over

an existing railway bridge.

The trial compared the quantity of dormouse events on the bridge against a control of dormice on the ground. Wildlife exclusion fencing was installed either side
of the railway, centred on the bridge and extending a total of 200m, refiective of a typical home range for the hazel dormouse. Small holes were made in the
fence at 30m intervals and a motion-activated infra-red camera was placed at each of them to record activity (18 total ground cameras). Six cameras were also
placed on the bridge at strategic points to capture activity across the entirety of the bridge. The bridge was originally installed September 30, 2015 and in place

until October 10. The bridge was then reinstalled in spring and the trial period extended from April to November 2016.

idge “A'seléctiohof 1Al cameralvidaos | Dorfiouse / Red Squirzel)

Watchon (€8 Youlube

The first dormouse event on the bridge occurred only ¢ hours after installation. A total of 39 hazel dormice events were recorded - 36 on the bridge and 3 on the
ground, none of which entered the holes to cross. Therefore, the dormice seem Lo have a preference for using the bridge rather than the ground. The design of
the structure likely has contributed to this, providing multiple access points from the sides and movement around different parts of the bridge throughout the
entirely of the bridge, and multiple points of sheiter to allow them to seek over. The observed individuals appeared at ease on the bridge, possibly due to the

opportunites given by the design.

The trial design and materials have now been upgraded to be compliant with highways legislation and to offer a long-term habitat connectivity structure. Since

the dormice were recorded on the 30m bridge, approximately the width of a UK dual carriageway, the design could provide connectivity across highways of a

similar length
Citation:

White, LC. & Hughes, SA. (2019).  Trial of a bridge for reconnecting fragmented arboreal habitat for hazel dormouse Muscardinus avellanarius at Briddlesford

Nature Reserve, Isle of Wight, UK’ Conservation Evidence, 16, 6-11.

Link to article: T 1
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SHARE YOUR EXPERTISE

Submitting your work will help to shape the future of Transport Ecology and enable us to improve the standards
and practices of this expanding area of science across the globe.

Research. Case Studies.

Best Practice.

Easy to read summaries of peer-reviewed journal articles and Researchers and practitioners will collaborate and provide detailed There’s no better teacher than real-world examples. Each case study
reports that describe research findings. These research summaries yet practical instructions on approaches and methods to assess the tells a story of collaboration, innovation and lessons learned by
will ensure that the key findings of important research are visible and impacts of proposed infrastructure, plan and design effective sharing expertise and solutions - and just as importantly the failures
accessible to practitioners, and not hidden behind paywalls and avoidance and mitigation strategies, as well as undertake effective - in order to enable a culture of continual improvement.
scientific jargon. monitoring and evaluation programs.

DDOWNLOAD SUBMISSION FORM * DOWNLOAD SUBMISSION FORM

'DOWNLOAD SUBMISSION FORM



‘ / p}%ﬂ%ge,&{) Research  Best Practice  Case Studies About  Get Involved Q Sez

Quantifying and mitigating the ecological
impacts of linear infrastructure and traffic.

An global open access resource to share information, knowledge and experience in ecologically-friendly transport planning and management.

Subscribe.

Get your agency on board.

JTeceive news and updates about research, case studies and best end an email to encourage your agency to sign up to all our information and ua

Info@TransportEcology.info

f ©W in

practice directly to your inbox.

SEND INVITATION
SUBSCRIBE



Get involved!

b Participate in one of the many conferences held each year
b Join the TWG (Transport Working Group)

b Establish a China/BRI collaborative working group?

b Subscribe and/or submit to www. TransportEcology.info

b Access the many free resources online
b Purchase your own copy of Handbook of Road Ecology
b Reach out and collaborate!
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http://www.transportecology.info/

Questions and comments?
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At a glance

THE FOLLOWI NG SLI DES ARE o60SP
UNLIKELY TO BE USED.
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A Vision:The ecological connectivity of habitats,
species, and natural processes is protected
from the threats that LTI (primarily roads,
railways, and canals) poses, including
ecosystem fragmentation, wildlife mortali}
and biodiversity loss, especially in Africa,
and South America.

WCPA
3 @RWCPA

ON PROTECTED AREAS

A Mission:Serve as the hub of expertise and
volunteer collaboration across disciplines
geographies to develop, demonstrate, and
Implement practical guidance, increase TRAVIDIOSrErEJgRT.’ \

capacitybuilding, and provide technical Group

support delivering stat®f-the-art solutions

to foremost avoid, and otherwise mitigate the

WS|) impacts that LTI has on the environment.
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TWG Webpage

A TWG Library (250+
articles, reports,
technical papers)

A TWG Resources (Globa
regional and national
guidelines)

A News updates

,3)\ Projects and activities

CONSE R'IM.TbN CORRIDOR

AboutUs What We Do ~ Contact Us

a_ CCSG Home

Working Groups v
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y 250
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Transport Working Group

The CCSG Transport Working Group (TWG) was established in 2017 and now
consists of 100+ members on six continents, TWG focuses its scientific, Al 50 /

technical, policy, and finance expertise toward decreasing the impacts of

CONNECTIV|TY

linear transportation infrastructure (roads, railways, and canals) on

ecological connectivity. Together, TWG Members are providing expertise, CONSERVATION
o . . % . Specialist

tools, and resources that mobilize infrastructure ecologists, engineers, TRANSPORT 4~

transportation planners, academics, infrasiructure financiers, and other WE,'SEF',S %"“,E” ;(-_'F'st

interested parties.

To further advance its work, TWG is undertaking species-specific efforts through its leadership of the Asian Elephant
Transport Working Group (ASETWG) in collaboration with the TUCN SSC Asian Elephant Specialist Group. Region-
specific efforts are also underway through the Latin American and Caribbean Transport Working Group (LACTWG).

TWG's work is guided by the following vision, mission, and objectives:




Download the newAsSETWG

publication at:

https://conservationcorridor.org/w {JYCN %V\VNCM!«)A
p-content/uploads/2021 12

5 ASsETWG Primer _final _en.pdf

Join WCPA CCSG and its working CONNECTNTY .

https://conservationcorridor.org/cc TR et T

gg(gyembershig/



https://conservationcorridor.org/wp-content/uploads/2021_12-5_AsETWG_Primer_final_en.pdf
https://conservationcorridor.org/ccsg/membership/

Sponsorship
opportunities



