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Abstract 
Roads, railways and utility lines affect huge areas of land, ecosystems and species. 
While interactions are often complex, there is a large body of literature 
demonstrating that linear infrastructure and traffic have predominantly negative 
effects on the environment. These negative effects range from the obvious impact 
of wildlife mortality, through to the less obvious barrier-to-movement effects, 
habitat degradation and flow-on effects that occur after roads are built – all of 
which contribute to the decline of biodiversity. The success of conservation efforts 
will depend on being able to avoid or mitigate the negative effects of linear 
infrastructure on the environment. Road ecology has a solid basis in ecological 
theory and applied conservation science, and brings together a range of 
interdisciplinary practitioners to solve conservation problems.  
 
The aim of this symposium is to showcase how road ecology has matured as a 
discipline in the last 10 years and identify new directions for the next 10 years. The 
symposium includes ‘overview’ talks on hot-topics in road ecology, as well as case 
studies that highlight the unique approaches/tools that have been developed to 
address road ecology research questions. The speakers include established 
researchers as well as postgraduate students, including many from developing 
countries. The inclusion of researchers and practitioners from the developing world 
is critical, because 90% of the expected 25-million extra lane-km to be added to 
the road network by 2050 will be in non-OECD countries. The authors for each also 
talk include practitioners, such as planners and designers from government road 
agencies and NGOs, ensuring that the content of each talk is practical as well as 
based on the best-available science. 

About this document 
We’ve collected all the abstracts from all of the authors, and included links to 
papers, research pages and websites relevant to each presentation. Click on the 
author’s name to be linked directly to their ResearchGate profile and find out more 
about their research. You may need to adjust the settings of your PDF reader to 
allow access to certain weblinks (Preferences>Trust Manager>Change Settings). At 
the end of this document, we’ve also included links to other helpful road ecology 
resources.  
 
It was fantastic to see so many road ecology talks and posters presented at the 
conference. If you’d like to see what you might have missed, take a look at this 
‘Storify’ newsletter, which has collated tweets from road ecology presentations 
across the conference. It includes take-home messages, discussions, images and 
links to papers for many of the presentations.  
ICCB–ECCB Road Ecology Summary  
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Road impacts: the history so far 

Author 
Clara Grilo 

Abstract 
The global network of roads, railways, artificial waterways, tracks and utility 
easements is extensive in its length and spread worldwide. The global rates of 
linear infrastructures construction will continue to rise for the foreseeable future, 
including at a rapid rate in many developing countries. Their impacts have been 
recognised as significant threats to the persistence of species and functioning of 
healthy ecosystems as they can significantly affect individual wildlife, populations 
and communities, and landscapes through habitat loss, habitat degradation, barrier 
or filter to movement, wildlife mortality, avoidance, attraction, habitat and/or 
corridor for movement. However, the nature and severity of these effects vary 
among species because of their different morphological, ecological and behavioural 
traits, and depends on the location, density and configuration of the road network. 
Many governments and communities around the world have accepted to develop 
effective strategies to avoid, minimise, mitigate and offset most negative effects. 
However, not all impacts can be fully mitigated and not all mitigation measures 
are equally effective. The challenge currently facing society is to build a more 
efficient transportation system that facilitates economic growth and development, 
reduces environmental impacts and protects biodiversity and ecosystem functions. 
Supporting good quality research and develop collaboration between scientists and 
practitioners are also drivers for an effective road management towards 
environmental sustainability. The broad aim of this symposium is to provide the 
history so far of road impacts and discuss the latest findings in many topics of this 
issue.  
 

Resources 
The Handbook of Road Ecology 
Rodney van der Ree, Daniel J. Smith and Clara Grilo (Eds) Wiley Blackwell 
 
The Handbook of Road Ecology is an authoritative volume with 62 chapters from 
>100 of the world’s leading researchers, academics, practitioners and 
transportation agency personnel from 25 countries. The book spans the project 
continuum, from planning, approval, funding, design, construction, maintenance, 
with the need for research and monitoring emphasised throughout. One of the 
primary aims of this book was to make best-practise road ecology principles and 
practise available to those in developing countries. Thanks to the generous support 
of a number of NGOs, research groups and ecological consultancies, we are able to 
give away approximately 200 copies to practitioners in those countries. 
Find out more here 
http://handbookofroadecology.org  
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Can species traits influence their vulnerability to road 
impacts?  

Authors 
Ana Ceia-Hasse, Trina Rytwinski and H.M. Pereira 

Abstract 
Roads are a major threat to global biodiversity. Roads and traffic can affect 
wildlife populations in three major ways, by: (1) increasing mortality, (2) 
decreasing habitat amount and quality; and (3) fragmenting populations into 
smaller subpopulations, which are more vulnerable to local extinction. Species 
vulnerability to roads and traffic can be influenced by their life history traits and 
behavior towards roads, e.g., road attraction or road avoidance. Several studies 
indicate that species with lower reproductive rates and/or higher mobility are 
more vulnerable to negative road effects. Species that do not avoid roads or that 
are disturbed by traffic are also negatively affected. For instance, larger mammals 
with large home ranges, low reproductive rates and low natural densities, birds 
with larger territories, and all amphibians and reptiles are vulnerable to negative 
road impacts. Furthermore, simulation models predict that population abundance 
should not be reduced by roads for species with small territories and movement 
ranges, and high reproductive rates, such as many small mammals and birds. 
Explicitly combining extrinsic factors of threat and intrinsic species traits will allow 
moving from a descriptive to a mechanistic, biologically sound evaluation of 
threats. For example, modeling studies predict that species with low population 
growth rates and large minimum area requirements for population persistence can 
be negatively affected even in regions of low road density. Identifying which traits 
increase vulnerability to roads and traffic can help direct mitigation efforts 
towards the species that are most vulnerable. Also, strengthening the link between 
empirical knowledge and models will help to obtain a refined understanding of the 
impacts of roads and traffic across species and regions. 

Resources 
Rytwinski and Fahrig (2012) Do species life history traits explain population 
responses to roads? A meta-analysis. Biological Conservation, 147, 87–98.  
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The consequences and opportunities of rapid 
expansion of linear infrastructure in the developing 
world 

Authors 
Sanjay Gubbi, Wendy J. Collinson and Kylie Soanes 

Abstract 
Global road-rush is largely related to economic goals and escalating demands for 
natural resources. This is especially true in the developing world where there is a 
confluence of economic growth, biodiversity richness and high species endemism. 
Nine-tenths of the 25 million kilometres of new road development, that are 
anticipated to be built by 2050, are expected to occur in developing nations. The 
opening up of relatively pristine and frontier areas for development increases 
colonization, habitat fragmentation, overexploitation of wildlife and other natural 
resources. In countries like India and South Africa the challenge comes primarily 
from the conversion of existing small roads with low-volume traffic into high-speed 
highways. Coupled with road improvement is the increase in vehicle numbers and 
their ability to travel at higher speeds due to improved technology resulting in 
higher wildlife-vehicular-collision mortalities. In many parts of Asia and Africa, new 
roads have also contributed to overhunting of endangered species as well as 
fuelling bushmeat trade. Many developing nations lack policies to make road-
development wildlife compatible. Hence it is important to establish ecologically 
sound policies and practice to avoid or minimize the negative impacts on wildlife 
and their habitats. In countries with developed policies, wildlife concerns are often 
given insufficient attention during the design, planning and construction of roads. 
There are, however, some examples where science-conservation initiatives have 
been successfully implemented to reduce impacts on wildlife and the integration of 
ecological knowledge and engineering into the development of roads is being 
recognised. To ensure the conservation of species and ecologically sustainable 
development, it is imperative that multi-lateral lending and development 
assistance agencies administer the implementation of biodiversity guidelines to 
mitigate impacts of roads at the design and planning phases.  

Resources 
“The road to redemption” An article published by the Nature Conservation 
Foundation.  
 
Gubbi and Poornesha (2015) Case study: Finding the middle road – grounded 
approaches to mitigate highway impacts in tiger reserves. In “Handbook of Road 
Ecology”.  
 
Gubbi et al. (2012) Impact of vehicular traffic on the use of highway edges by large 
mammals in a South Indian wildlife reserve 
 
Gubbi et al. (2014) Roads Emerging As a Critical Threat to Leopards in India? 
 
Collinson et al. (2015) Setjhaba sa, South Afrika: a South African perspective of an 
emerging transport infrastructure. In “Handbook of Road Ecology”. 
 
Kioko et al. (2015) Wildlife roadkill patterns on a major highway in northern 
Tanzania. African Zoology.  
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Using volunteer science, social networking and 
emerging technologies to efficiently and accurately 
collect data on the impacts of roads and traffic on 
wildlife 

Authors 
Neftali Sillero, John Bissonette, Fraser Shilling and Sarah Perkins. 

Abstract 
Collecting, processing and validating data on roads impacts can be a challenging 
and time-consuming task. New technologies are currently being developed to 
increase the efficiency and accuracy of data collection. Recently, these 
technologies have increasingly been supported by collaboration with volunteers. 
Coupled with social networking, volunteer science is an emerging tool for 
collecting and analysing data for multiple purposes. In road ecology, volunteer 
participation is critical to establish extensive and frequent data collection. Social 
networks (Facebook, Twitter for example) bring new ways of collecting and sharing 
data as well as discussing science. We present several projects and applications 
that collect data on wildlife-vehicle collisions (WVC) and other road impacts on 
wildlife. Numerous applications for smartphones deals with data collection of WVC. 
GPS location points for a WVC observation can be input directly into a database. 
Some databases are predefined (e.g. Urubu project, ObsMapp), but others can be 
completely customized (e.g. Cybertracker, EpiCollect+), defining as desired any 
type of fields and their associated values. Several applications are associated with 
websites where the user can store his/her own data (e.g. EpiCollect+, iNaturalist, 
Observado) and share them with others. In fact, there has been a burst of websites 
for storing chorological data, many dedicated to WVC, or live observations of 
wildlife (e.g. www.wildlifecrossing.net). Other projects deal with intelligent 
systems for collecting systematic data on WVC. Volunteers can generate huge 
amounts of data, making validation a very time-consuming task. Data sharing 
between projects poses challenges due to different database structures and data 
upload systems. The Darwin Core initiative proposes to use a common system for 
collecting chorological data. Understanding and standardizing volunteer-based 
wildlife observation systems will change data supply for road ecology studies. 

Resources 
Wildlife and Roads: A resource for mitigation the effects of roads on wildlife using 
wildlife crossings such as overpasses, underpasses and crosswalks 
http://www.wildlifeandroads.org 
 
California Roadkill Observation System http://www.wildlifecrossing.net/california/ 
Project Splatter: creating a UK map of wildlife roadkill 
http://projectsplatter.co.uk and on twitter @ProjectSplatter 
 
Shilling et al. (2015) Wildlife/Roadkill observation and reporting systems. In 
“Handbook of Road Ecology”. 
 
 
  

Conservation at the cross-roads: ICCB–ECCB Symposium 2015 

https://www.researchgate.net/profile/John_Bissonette?_sg=8KSkArTfvGXVT9t2TOCadOkHyZv_ti3QvtGJcZ1DrQDaQ7GV01tziyFL320C4xjy.4IYabBidqRSEbkKXii0TGzo7eYFAxaskdfVoXyI3bh89aoBoCmFw87XMf-5R4Dms.oy4Fhzxf4jqpA31ELC1otHrpJpHsQ0OPFjoeVayeX3t7lsG26x-nOvsQHVy1MORD
https://www.researchgate.net/profile/Sarah_Perkins
http://www.wildlifeandroads.org/
http://www.wildlifecrossing.net/california/
http://projectsplatter.co.uk/
https://www.researchgate.net/publication/280136598_Wildliferoadkill_observation_and_reporting_systems
https://www.researchgate.net/publication/280136598_Wildliferoadkill_observation_and_reporting_systems


The promise and reality of using genetic techniques to 
quantify the impacts of linear infrastructure and 
evaluate the effectiveness of mitigation  

Authors 
Kylie Soanes, Michael A. Sawaya and Niko Balkenhol 

Abstract 
Roads, railways and other linear infrastructure can affect the movement and 
survival of wildlife, with negative consequences for gene flow and genetic 
diversity.  Several reviews highlight the importance of these issues, yet genetic 
approaches are relatively underutilised in road ecology. Further, many researchers 
seem unaware of the power of genetic techniques to address ‘non-genetic’ road 
ecology questions. Here, we revisit the importance of conservation genetic 
approaches in road ecology research, discuss the latest advances in ‘molecular 
road ecology’, and introduce studies that apply these techniques to common road 
ecology questions. Individual-based approaches, simulation modelling, next 
generation sequencing and non-invasive genetic sampling have the potential to 
provide great insights to genetic and ecological road effects. For example, genetic 
approaches can be used to quantify barrier effect, identify ‘unidentifiable’ roadkill 
carcasses and estimate demographic parameters. Genetic approaches are 
particularly valuable when investigating the impacts of roads and wildlife crossing 
structures on animal movement and functional connectivity. We also discuss some 
of the perceived hurdles to using genetic approaches (e.g. cost, expertise, time 
constraints, scale) and suggest ways that they can be overcome. Finally, it is 
important to remember that while genetic techniques are powerful, they are not a 
cure-all. They are most informative when applied in the context of question-driven 
science, a robust study design (e.g. BACI) and sufficient replication. Further, 
combining genetic and non-genetic approaches will provide a more comprehensive 
understanding of the effects of linear infrastructure and mitigation on population 
viability. Our goal is to provide a realistic overview of the opportunities, challenges 
and requirements of genetic approaches in the hope that people will feel better 
prepared to include them in road ecology research. 

Resources 
Balkenhol and Waits (2009) Molecular road ecology: exploring the potential of 
genetics for investigating transportation impacts on wildlife. Molecular Ecology.  
 
Sunnucks and Balkenhol (2015) Incorporating landscape genetics into road ecology. 
In “Handbook of Road Ecology”. 
 
Sawaya et al. (2014) Genetic connectivity for two bear species at wildlife crossing 
structures in Banff National Park. Proceedings of the Royal Society B: Biological 
Sciences, 281. 
 
Sawaya et al. (2013) Demographic Connectivity for Ursid Populations at Wildlife 
Crossing Structures in Banff National Park. Conservation Biology, 27. 
 
Roads, wildlife and a finished thesis (2015) A blog post by Kylie Soanes about her 
research findings https://ksoanesresearch.wordpress.com/2015/04/21/roads-
wildlife-and-a-finished-thesis/ 

Conservation at the cross-roads: ICCB–ECCB Symposium 2015 

https://www.researchgate.net/profile/Michael_Sawaya3
https://www.researchgate.net/profile/Niko_Balkenhol?_sg=G6uyuJebKG4TdbTMqG_zhIfELBJ_6mq1kFtr1OrUpYgVyH_Nnqx26YbBjrMwFVyc.MqyerMqStSRNPbbtF0Bm_YeyubblZ7lrh0qJz6Lt6nvsuSVhamGMbcULU3IILQIZ.wU6EwzPXEHpAdFHQYNsckmyGXbsFUwu_DWe-CDuBFCI11e1wuHf4WycGBxj5qVpv
https://www.researchgate.net/publication/26791440_Molecular_road_ecology_Exploring_the_potential_of_genetics_for_investigating_transportation_impacts_on_wildlife
https://www.researchgate.net/publication/26791440_Molecular_road_ecology_Exploring_the_potential_of_genetics_for_investigating_transportation_impacts_on_wildlife
https://www.researchgate.net/publication/260270325_Genetic_connectivity_for_two_bear_species_at_wildlife_crossing_structures_in_Banff_National_Park
https://www.researchgate.net/publication/260270325_Genetic_connectivity_for_two_bear_species_at_wildlife_crossing_structures_in_Banff_National_Park
https://www.researchgate.net/publication/260270325_Genetic_connectivity_for_two_bear_species_at_wildlife_crossing_structures_in_Banff_National_Park
https://www.researchgate.net/publication/237198659_Demographic_Connectivity_for_Ursid_Populations_at_Wildlife_Crossing_Structures_in_Banff_National_Park
https://www.researchgate.net/publication/237198659_Demographic_Connectivity_for_Ursid_Populations_at_Wildlife_Crossing_Structures_in_Banff_National_Park
https://ksoanesresearch.wordpress.com/2015/04/21/roads-wildlife-and-a-finished-thesis/
https://ksoanesresearch.wordpress.com/2015/04/21/roads-wildlife-and-a-finished-thesis/


   
 

Evaluating when and where to implement road 
mitigation for wildlife with roadkill modelling: three 
international case studies 

Authors 
Fernanda Z. Teixeira, Kari E. Gunson and Casey Visintin 

Abstract 
The construction and use of roads pose many threats to wildlife including mortality 
resulting from collisions with moving vehicles. Although considerable research on 
wildlife-vehicle collisions (WVC) exists, analysing and predicting risk with statistical 
modelling has not been fully applied in management operations or road planning 
activities. Models can augment these e orts by identifying or predicting high-risk 
areas across temporal and geographic space. However, for models to be effectively 
incorporated into management practice, they must be conceptually simple, 
flexible to changing data or environments, and adaptable for a range of ecological 
problems or species. We present three case studies on different continents where 
modelling is used to describe and predict locations of WVC risk. In Canada, road 
mortality is an identified threat for seven species of turtles. Two years of turtle 
road mortality was documented along 100 km of highway that bisects extensive 
wetlands in Eastern Ontario.  Siriema software was used to model where hotspots 
occurred more than expected by chance and the transportation agency is now 
installing permanent exclusion fencing where the highest peak of turtle mortality 
occurred. Subsequently, the model was extrapolated to the provincial road 
network and its prediction capability validated with an independent dataset 
collected by citizen scientists. In Brazil, modelling is used to identify factors 
related to spatial and temporal distributions of amphibian roadkill in the Atlantic 
Forest Biosphere Reserve. The output of the analysis suggests locations and seasons 
for placement of mitigation. In Australia, WVC are predicted with an adapted 
conceptual risk framework by modelling the magnitude of threat (vehicle presence 
and speed) and exposure to threat (wildlife presence) across the State of Victoria 
for ten species of mammals and birds. Reported locations of WVC, collected by a 
wildlife organization, are used to train and validate a collision model and measure 
which predictors influence collision risk. Managers can then manipulate predictor 
values relevant to their jurisdiction, such as speed limit or traffic volume, in a 
simulated environment, and observe predicted collision risk on road networks. 
While employing different analytical mechanisms, all case studies introduce novel 
methods to pro-actively reduce WVC. 

Resources 
Coehlo et al. (2012) Anuran road-kills neighboring a peri-urban reserve in the 
Atlantic Forest, Brazil. Journal of Environmental Management.   
 
Zimmerman Teixiera et al. (2013) Are road-kill hotspots coincident among different 
vertebrate groups? Oecologia Australis, 17. 
 
Gunson et al. (2012) A tool to prioritize high-risk road mortality locations for 
wetland-forest herpetofauna in southern Ontario, Canada. North-western Journal 
of Zoology.  
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Why remaining road-free matters: the importance of 
protecting roadless and los-traffic areas for conserving 
biodiversity under global change  

Authors 
Nuria Selva, Stefan Kreft, Vassiliki Kati, Monika Hoffmann, Guy Pe’er, Adam 
Switalski, Maria Psaralexi, Nefta-Eleftheria Votsi, Antonios Mazaris and Pierre L. 
Ibisch 

Abstract 
The road network shapes the environment worldwide. Road impacts are numerous, 
very complex, time-lagged and extend far beyond the road itself. Among the most 
detrimental effects is the “contagious development” triggered by roads, i.e. roads 
provide access to remote areas, thus promoting more roads and developments, 
land-use changes, resource extraction and human disturbance. In this context, 
keeping road-free the remaining large unfragmented patches of natural ecosystems 
is of crucial importance for biodiversity conservation. Roadless and low-traffic 
areas represent relatively undisturbed natural habitats and functioning ecosystems. 
They increase landscape connectivity, act as barrier against pests and invasions, 
and render many ecosystem services. Roadless areas contribute to the preservation 
of native biodiversity and of species with large spatial requirements and sensitive 
to human disturbance. They get special relevance in the context of climate change 
because of their higher resilience and buffering capacity. We propose that planning 
of new transport routes should avoid dissecting valuable roadless areas. It is 
important to evaluate whether a road is really needed and, if so, assess different 
route options before dissecting roadless areas. Road-free areas should be 
maintained by concentrating traffic on existing highly travelled roads and bundling 
infrastructure close together. Contagious development should be avoided through 
sustainable development schemes at large spatial scales. We propose the 
implementation of compensation policies of “no-net-loss” of unfragmented lands. 
Unnecessary and ecologically damaging roads may also be reclaimed to enlarge 
roadless areas and restore landscape-level processes. Roadless and low-traffic 
areas conservation is a timely tool to preserve intact functioning ecosystems at 
local and global scales in the face of climate change.  

Resources: 
Selva et al. (2015) Why keep areas road free? The importance of roadless areas. In 
“Handbook of Road Ecology”. 
   
Society of Conservation Biology roadless areas initiative 
https://conbio.org/policy/roadless-areas-initiative-gains-support 
 
Selva et al. (2011) Roadless and low-traffic areas as conservation targets in Europe. 
Environmental Management, 48. 
 
Google Earth Engine Global Map of Roadless Areas 
https://earthengine.google.org/#intro/Roadless1km 
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Linear Infrastructure Planning at Landscape Scales: 
Impacts, Costs and Collaboration 

Authors 
Jonathan Rhodes, Sharna Bourke, Ascelin Gordon, Claire Runge, and Ayesha Tulloch  

Abstract 
Linear infrastructure such as roads, railway lines, and pipelines present significant 
threats to biodiversity through both direct and indirect impacts. Linear 
infrastructure commonly has strong local impacts on biodiversity, but cumulative 
impacts across infrastructure networks can also lead to substantial impacts on 
biodiversity at broader scales. Dealing with these cumulative impacts requires an 
assessment of environmental impacts at the scale of whole landscapes, rather than 
only at the site scale. Using landscape scale models it can be shown that the 
impact of linear infrastructure networks depends on the spatial patterns of linear 
infrastructure and particularly in relation to the spatial pattern of biodiversity. 
However, the choice of linear infrastructure placement also drives the economic 
costs of construction and maintenance; a critical factor driving the feasibility of 
alternative locations. We therefore extended the assessment of landscape scale 
linear infrastructure impacts to also consider the trade-offs between costs and 
biodiversity impacts. We show that the trade-off between construction costs and 
biodiversity impacts depends critically on the distribution of biodiversity in the 
landscape. However, we also show that costs can be reduced substantially through 
collaboration among infrastructure providers, although the economic benefits of 
collaboration can be highly asymmetric. This provides general insights into the 
economic feasibility of minimising linear infrastructure impacts on biodiversity and 
has important implications for how we design linear infrastructure networks that 
are biodiversity friendly.    

Resources 
Rhodes et al. (2014) A Few Large Roads or Many Small Ones? How to Accommodate 
Growth in Vehicle Numbers to Minimise Impacts on Wildlife. PlosOne. 
 
Conservation gains, trains and automobiles. Blog post by Jonathan Rhodes. 
http://rhodesconservation.com/2014/08/02/conservation-gains-trains-and-
automobiles/ 
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The role of roadside habitats for the conservation of 
biodiversity 

Authors 
Jan Olof Helldin and Andrew F. Bennett  

Abstract 
Roadsides provide habitat for a wide range of plants and animals, most of them 
common but also some species that are threatened in the landscape as a whole. 
There is a growing understanding and appreciation worldwide of the role and value 
of the grasslands, forest strips, treerows, hedgerows, live fences and other linear 
vegetation structures that skirt road networks. Pervasive through most landscapes, 
the green network formed by natural or semi-natural vegetation along roads has 
been labelled “a centrepiece of conservation”. Strips of roadside vegetation may 
range from just a few metres in width to 100m or more, and together cover 
immense areas. Moreover, in agricultural regions, urban areas and other highly 
modified environments that increasingly occupy Earth’s surface, roadsides may 
harbour the only natural or semi-natural vegetation that remains. The 
characteristics of roadside vegetation vary greatly, influenced by historic 
transportation and land uses, and reflecting its value as both a natural and cultural 
asset. Roadsides can contribute to biodiversity conservation: 1) by the value of the 
soil and vegetation at a particular site as habitat; 2) by the value of the overall 
linear network, representing a large component of natural or semi-natural 
vegetation, or contributing to connectivity through the landscape; and 3) by the 
interactions with surrounding land, either positive, where species of conservation 
concern move to and from nearby farmland, or negative, where invasive species 
spread along roadsides or invade adjacent environments. The value of roadside 
vegetation is influenced by its width, the composition and structural complexity of 
the vegetation, roadside management, traffic intensity, road structure, 
interactions between species, and landscape configuration. We summarise these 
concepts with particular reference to roadside vegetation in contrasting 
environments, and illustrate with examples from northern Europe and Australia. 

Resources 
Helldin et al. (2015) Abundance of red-listed species in infrastructure habitats – 
“responsibility species” as a priority-setting tool for transportation agencies’ 
conservation action. Nature Conservation, 11.  
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Fish, waterways and roads – the challenges of 
combining hydrology and dynamic systems with 
stationery and static infrastructure 

Authors 
Fabrice Ottburg, Matt Blank and Paul Wagner 

Abstract 
This presentation focuses on fish that use fresh-water systems and provides 
solutions to minimise the effects of roads and road–stream crossings on fish and 
fish habitat. In order to complete their life cycles, fish need to move throughout 
waterways in their range to reach their spawning grounds, rearing areas or food 
resources. Streams providing necessary habitat are often in close proximity to or 
crossed by roads and railways, which can lead to habitat degradation and barriers 
fish movement. By degrading and isolating habitats, barriers can decrease fish 
populations and in some cases contribute to the total loss of a species. 
Steps typically taken to create and protect roads near streams include 
straightening channels or placing very large rocks or concrete reinforcement to 
stabilise banks. These generally result in loss of habitat and potential impacts to 
fish and wildlife populations. The dynamic character of streams and rivers and 
their changing nature needs to be accommodated in planning, expanding or 
operating transportation infrastructure where roads and other linear infrastructure 
cross water or occur in a floodplain. This is necessary not only to minimise direct 
ecological effects to habitat and fish, but also to help reduce the potential damage 
to infrastructure from flooding, erosion and channel movement. Damage to 
infrastructure can often lead to additional environmental impacts. New 
infrastructure should avoid waterways where feasible and any crossings that are 
needed should be designed to allow the natural flow and function of the waterway. 
Existing road crossings that are barriers to the movement of fish should also be 
modified to be more natural and improve connectivity for fish and the support of 
natural stream function. 

Resources 
Ottburg and Blank (2015) Solutions to the impacts of roads and other barriers on 
fish and fish habitat. In “Handbook of Road Ecology”. 
 
 
 

  

Conservation at the cross-roads: ICCB–ECCB Symposium 2015 



Mitigating the negative effects of roads and traffic on 
wildlife: how effective are our strategies? 

Authors 
Edgar van der Grift, Marcel Huijser and Carme Rosell 

Abstract  
Roads may result in habitat loss, movement barriers and direct mortality. In some 
cases wildlife population viability may be affected. Several measures are available 
to help reduce wildlife-vehicle collisions and restore wildlife connectivity across 
roads: wildlife fences, wildlife crossing structures, and warning signs activated by 
wildlife detection systems. However, the effectiveness of such measures is not well 
studied. Although some sort of monitoring is usually carried out, in many cases the 
methods are not optimal and they may not allow for a proper evaluation of the 
effectiveness of the measures. Partially based on the SAFEROAD project 
(www.saferoad-cedr.org), financed by CEDR, we synthesized the effectiveness of 
mitigation measures through literature review. We selected studies in which the 
mitigation measures were clearly described and that included quantitative 
response variables based on study designs that included a before-after comparison 
and/or a comparison between treatment and control sites. We deducted guidelines 
for monitoring based on research principles that allow for maximizing inferential 
strength of study designs. We present the results of our review and formulated 
guidelines for evaluating the effectiveness of road mitigation measures. Selected 
key issues in the guidelines will be illustrated through three case studies: (1) roe 
deer mortality before and after the construction of a wildlife overpass, showing 
the importance of proper selection of impact and control sites; (2) large mammal 
mortality at a road section with an animal detection system, showing the effect of 
length of the mitigated road section and the spatial precision of crash and carcass 
data; (3) ungulate-vehicle collisions monitoring, showing the importance of 
establishing proper procedures and indicators for measuring effects of mitigation 
and managing the conflict. 
 

Resources 
SAFEROAD: sustainable green infrastructure across Europe and safe roads for 
people http://www.saferoad-cedr.org/en/saferoad.htm 
 
van der Grift et al. (2013) Evaluating the effectiveness of road mitigation 
measures. Biodiversity and Conservation.  
 
Rytwinski et al. (2014) Experimental study designs to improve the evaluation of 
road mitigation measures for wildlife. Journal of Environmental Management. 
 
van der Grift et al. (2015) Guidelines for evaluating the effectiveness of road 
mitigation measures. In “Handbook of Road Ecology” 
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The road ahead – the future of road ecology in a 
rapidly changing world. 

Author 

Rodney van der Ree 

Abstract 
There are currently in excess of 64 million km of roads on Earth – enough for 83 
round-trips to the moon. Even some of the most important regions for biodiversity 
have extensive road networks – the Amazon contains ~100,000 km of road. The 
construction of new roads continues apace, especially in developing countries. 
China’s highway network exceeds that of the USA, but was constructed in less than 
half the time. The ecological and environmental impacts of roads, railways, utility 
easements and cars and trains are diverse, numerous and mostly deleterious. In 
this presentation, I attempt to synthesise the presentations within this symposium 
and provide some directions for the future of road ecology. These directions are 
partly derived from this, symposium, a recent survey of ~600 practitioners globally, 
as well as insights gleaned from editing the “Handbook of Road Ecology”, to be 
published in mid 2015 by Wiley publishers. This handbook contains 62 chapters, 
written by over 100 authors from 25 countries. The recommendations focus on: (i) 
ensuring the important areas for biodiversity are spared from road construction, 
including through more strategic landscape-scale planning; (ii) applying offsets only 
after genuinely attempting to avoid, minimise and mitigate impacts; (iii) achieving 
greater collaboration among countries, agencies and projects to pool funding and 
sites for more reliable investigations; (iv) improving the study designs of monitoring 
programs; (v) adopting a more experimental approach to planning, implementing 
and evaluating road impacts and mitigation measures; and (vi) ensuring research 
data is made widely available and conducting meta-analyses of such data. The next 
few decades will see the construction of 25 million lane-km of road, 90% of which 
will be in developing countries. The opportunity to build a more-sustainable global 
road network and implement effective evaluation of mitigation is now. 

Resources 
 
Handbook of Road Ecology (2015) Edited by Rodney van der Ree, Daniel J. Smith 
and Clara Grilo. Wiley Blackwell. http://handbookofroadecology.org 
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Other Road Ecology links 

The Australasian Network for Ecology and Transportation (ANET) 
Website: http://ecoltrans.net 
Facebook: https://www.facebook.com/ecoltransANET 

Infra-Eco Network Europe (IENE) 
Website: http://www.iene.info 
Facebook: https://www.facebook.com/IENEsecretariat 

International Conference on Ecology and Transportation (ICOET) 
Website: http://www.icoet.net 

Road Ecology Brazil 
Website: http://cbee.ufla.br/portal/reb/ 
Facebook: https://www.facebook.com/REB2014 

Endangered Wildlife Trust 
Website: https://www.ewt.org.za 
Facebook: https://www.facebook.com/EndangeredWildlifeTrust 

The Ontario Road Ecology Group 
Website: https://www.rom.on.ca/en/collections-research/research-community-
projects/community-projects/the-ontario-road-ecology-group 
Facebook: https://www.facebook.com/Ontario-Road-Ecology-Group-
118070921724239/ 
 

Conservation at the cross-roads: ICCB–ECCB Symposium 2015 

http://ecoltrans.net/
https://www.facebook.com/ecoltransANET
http://www.iene.info/
https://www.facebook.com/IENEsecretariat
http://www.icoet.net/
http://cbee.ufla.br/portal/reb/
https://www.facebook.com/REB2014
https://www.ewt.org.za/
https://www.facebook.com/EndangeredWildlifeTrust
https://www.rom.on.ca/en/collections-research/research-community-projects/community-projects/the-ontario-road-ecology-group
https://www.rom.on.ca/en/collections-research/research-community-projects/community-projects/the-ontario-road-ecology-group
https://www.facebook.com/Ontario-Road-Ecology-Group-118070921724239/
https://www.facebook.com/Ontario-Road-Ecology-Group-118070921724239/

