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Chapter 62

WILDLIFE/ROADKILL
OBSERVATION AND
REPORTING SYSTEMS

Fraser Shilling, Sarah Perkins and Wendy Collinson

Egered Wildlife Trust, Johannesburg, South Africa

SUMMARY

Wherever wildlife habitat and roadways overlap, roadkill seems inevitable. Observing and recording car-
casses resulting from wildlife—vehicle collisions (WVC) provides data critical for sustainable transportation
planning and species distribution mapping. Across the world, systems have been created to record WVC
observations by researchers, highway maintenance workers, law officers, wildlife agency staff, insurers and
volunteers. These wildlife/roadkill observation systems (WROS) can include mobile recording devices for
data collection, a website for data management and visualisation and social media to reinforce reporting
activity.

62.1 The specific purpose and goals of the WROS may vary among systems but should always be clearly
defined.

62.2 Extensive social networks are needed for comprehensive observation systems.

62.3 Adopt a methodical approach to developing a wildlife/roadkill observation system.

62.4 Analysis and visualisation of data collected within a WROS should correspond to the goals of the
system.

62.5 Addressissues in reporter bias by using standardised data collection methods or post hoc analyses.
62.6 The advantages and disadvantages of opportunistic and targeted data collection must be carefully
considered when developing a WROS.

Volunteer science and web-based information tools have advanced to the point where transportation or
wildlife agencies and their allies can develop, support or implement WROS to improve the sustainability of
transportation systems. However, while numerous WROS have been developed and implemented around the
world, the full potential of many systems has not been realised because they were not developed or main-
tained according to the basic principles outlined in this chapter. We provide suggestions and guidance useful
for updating existing systems and developing new ones.

Handbook of Road Ecology, First Edition. Edited by Rodney van der Ree, Daniel J. Smith and Clara Grilo.
© 2015 John Wiley & Sons, Ltd. Published 2015 by John Wiley & Sons, Ltd.
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INTRODUCTION

Reporting the occurrence of wildlife on roads, whether
alive or as carcasses resulting from wildlife-vehicle col-
lisions (WVC), has recently exploded as an area of road
ecology research and practice and has spawned a new
type of volunteer involvement. Globally, there are
dozens of web-based systems for reporting WVC
(Table 62.1). Many have appeared over the last 5 years,
and they vary in their specific purpose, taxonomic
breadth and use of social networks for collecting data
and outreach. A few use smartphone-based applica-
tions to facilitate data entry from the field, and some
use social media and communication tools to receive
observations (Table 62.1).

Web-based reporting of wildlife observations,
including WVC, is a rapidly growing source of data for
understanding the impacts of roads on wildlife and, in
some cases, mitigation effectiveness. The largest sys-
tem in the world conducted by government agencies is
that of Sweden’s national police, which collects and
reports accidents involving 12 species of wildlife
(Table 62.1). The largest, longest-running system that
relies on volunteer observers reporting any species is
the ‘California Roadkill Observation System’ (CROS),
run by the Road Ecology Center at the University of
California, Davis (UC Davis, Table 62.1). In the latter
case, data is collected from all roads as well as on tar-
geted ‘transect’ roads, which have been selected for
regular surveys.

There are four main ways that observations are
recorded (Table 62.1): (1) inclusion of historical
records of accidents or carcasses that preceded the
web-based system; (2) form-based reporting on a web-
site, including drop-down menus; (3) smartphone
application-assisted web systems; and (4) social media
sites, such as Twitter and Facebook. There are two
main types of data collection strategies: opportunistic/
random observations and transect/targeted route
observations (Lesson 62.6). In the first case, observers
report carcasses wherever and whenever they are seen
(e.g. EWT, South Africa). In the second case, observers
regularly drive, walk or cycle routes and report car-
casses and, less usually, absence of carcasses (‘null’
observations, e.g. Road Ecology Center for Maine,
United States).

Existing WROS can consist of tens of thousands of
data points (Table 62.1) and represent a potential
source of ‘big data’ for road ecology, community
ecology, biodiversity mapping and other scientific/
engineering disciplines. Big data refers to data sets that
are large and usually geographically extensive and so
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Textbox 62.1 The importance of sampling roadkill
otters for evaluating pollution and parasites in the
United Kingdom

The Cardiff University Otter Project has collected
otter carcasses (95% from roadkill) in the United
Kingdom for 20 years, across a period of population
expansion, and from 2010 has examined approxi-
mately 200 carcasses per year. At the top of the
aquatic food chain, and a wide-ranging predator,
otters form an excellent ‘sentinel’ for environmental
health, enabling researchers to determine spatial
and temporal variation in contaminants (Chadwick
et al. 2011) and parasites (Chadwick et al. 2013) of
relevance to human as well as animal health.
Making use of roadkill is particularly important
when studying elusive species, such as the otter,
that are otherwise difficult to monitor and can offer
insights into population structure and behaviour
(Hobbs et al. 2011) as well as basic biology
(Sherrard-Smith & Chadwick 2010).

require novel solutions for storage, analysis, processing
and visualisation. At a global level, WROS provide the
largest known, continuous source of data on animal
occurrence and distribution while also providing
opportunities for tissue sampling of genetics, disease
and other testing (Textbox 62.1). It is important to
carefully structure the informatics (i.e. collection,
management and sharing) systems for these observa-
tions to facilitate analyses and other uses of the data.
The aims of this chapter are to highlight key issues
that should be considered during the planning, design
and implementation phases of WROS to ensure the
data collected are accurate, reliable and useful to mul-
tiple end users. Many WROS systems around the world
have been unsuccessful because the lessons we out-
lined in this chapter were not adequately considered.

LESSONS

62.1 The specific purpose and goals of the
WROS may vary among systems but should
always be clearly defined

The rationales for creating a WROS include informing
transportation mitigation planning (Gunson et al.
2011), improving driver safety (Bissonette et al. 2008)
and contributing to biodiversity observations (Elmeros
et al. 2006). The purpose of a system often drives its
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496 Handbook of road ecology

methods for data collection and determines the types of
data collected. This not only makes development of the
purpose very important, but potentially can constrain
uses of the data for other functions.

There is a clear need to develop a goal or purpose
statement for a WROS. This can begin with a fairly
broad goal for the system and include a series of objec-
tives that clearly link to types and modes of data collec-
tion. For example, one broad purpose statement that
reflects the goals of most WROS is: This system is
designed to monitor the occurrences of roadkill in order to
improve safety for drivers, reduce impacts to wildlife popu-
lations, and contribute to the understanding of regional
biodiversity. The statement has four main objectives,
each of which is important to different stakeholders
and requires different emphases in data collection,
analysis and reporting (Fig. 62.1).

62.2 Extensive social networks are needed
for comprehensive observation systems

Broad and inclusive networks are required for a WROS
to grow and persist. Also called ‘crowd-sourced sci-
ence’, volunteer science networks (sometimes called
‘citizen science’) consist of managers and scientists
from transportation and wildlife agencies, NGOs
(Chapter 60), colleges and universities and the gen-
eral community. Volunteer science provides a large
and robust pool of enthusiastic people interested in
problem solving and data collection. Furthermore,
volunteer science has facilitated analysis of ecological
processes operating at broad spatial and temporal
scales, far beyond the limit of traditional field studies
(Wilson et al. 2013). Some of the largest systems in
the world rely primarily on volunteer effort to develop

Best method: Record accidents
resulting from collisions with

Objective one
Improve driver safety

animals that are large enough to
change the trajectory of the vehicle

Best method: Record accidents

resulting from drivers trying to
avoid collisions with any-sized
animal

Best method: Regular surveying of
roadways and surrounding areas to

Objective two

I populations

] Reduce impacts to wildlife

understand population sizes and
mortality rates

Best method: Estimate impacts
from specific types of roads

to benefit the public and wildlife

Objective three

Understand regional biodiversity

Best method: Opportunistic
sampling of roadkill to understand
distribution and changing
distribution of wildlife species

Goal
This system is designed to monitor roadkill in order

Obijective four

understanding

— Increase public and decision-maker

Best method: Regular feedback of
data to the public, media coerage of
the WROS, and results to policy
makers

Figure 62.1 Linking goals, objectives and data collection methods to reporting activities in a WROS. The goal and the
corresponding objectives and methods in this example are typical of many WROS. The ‘best method’ is most appropriate for the
corresponding objective but may also contribute to other objectives.
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reliable, verified wildlife data (Schmeller et al. 2009;
Ryder et al. 2010; Cooper et al. 2014). These volun-
teers are often professional biologists making wildlife
observations ‘on the side’ and contributing these
observations to various WROS (e.g. CROS, United
States). One perception of volunteer science-gathered
data is that it may suffer from observer bias and iden-
tification error (Cooper et al. 2014). However, this has
not often been the case and inaccuracies may be out-
weighed by the size of data sets available from volun-
teers (Schmeller et al. 2009; Ryder et al. 2010). As
the volunteer science movement becomes an indus-
try, it is anticipated that data collection will become
more streamlined and standardised, with the volun-
teer scientist benefitting from the knowledge that
they have helped advance in a scientific field they are
passionate about.

Social media platforms (e.g. Facebook, Twitter) have
revealed public concern about the rate of animals
killed on roads and have become valuable volunteer
science tools (e.g. Project Splatter, Table 62.1). In addi-
tion to the actual collection of WVC data, social media
can raise concern and awareness over WVC and their
impacts on biodiversity, thereby encouraging more
individuals across broader geographic areas to collect
WVC data.

When it comes to submitting WVC data, public
choice may influence the researcher’s choice of plat-
form, of which there are many (Table 62.2). Ideally,
photographs of the animal(s) should accompany the
submission of an observation, with the location (pref-
erably the GPS coordinates) and date/time of the

Wildlife/roadkill observation and reporting systems
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observation. Photos do assist the WROS with species
identification and allow the scheme to quantify the
accuracy of submissions. While many new technolo-
gies are available for data collection, we recognise that
some data collection may still rely on analogue devices
such as paper and pen.

To allow for maximum public participation, we rec-
ommend a combination of platforms (e.g. smartphone
application, social media and email) be adopted for
collecting the data. The most robust data for examin-
ing long-term abundance trends and identifying hot-
spots are those that record observations of both the
presence and absence of roadkill on set transects
(Chapter 13). As such, contributors should be encour-
aged to submit null observations on defined journeys.
This approach has been adopted at certain times of the
year, for example, by the Belgian ‘Animals under the
Wheels’ programme (Table 62.1) who run a ‘report
your commute’ campaign to gain high-quality stand-
ardised survey data but also to re-inject enthusiasm
into the volunteer base.

62.3 Adopt a methodical approach to
developing a wildlife/roadkill observation
system

Developing a successful WROS depends on a wide
range of activities and skills. This lesson lists the five
critical features of a WROS and can be thought of as a
checklist for existing schemes as well as guidelines for
new WROS.

Table 62.2 Digital technologies available for WROS observation reporting by the public.

Platform Hardware/technology Advantages Disadvantages
required
Smartphone application Smartphone/tablet Data easily submitted by Not all cell phones and

Instant messaging/SMS
message

Cell phone/tablet

Social media (e.g.
Facebook/Twitter)

Web-based (phone,
tablet or PC)

Email Web-based (phone,
tablet or PC)

Relatively accessible to all

participant, usually
providing an immediate
and accurate data point

tablets support
applications, and these
applications must be
frequently updated

Not all cell phones and
tablets support
photographic submissions
or GPS locations

in possession of a cell
phone, or tablet report
usually immediate

Data easily submitted by
participant

Data easily submitted by
participant

Does not always provide a
GPS point and not always
immediate

Does not always provide a
GPS point and not always
immediate
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498 Handbook of road ecology

Communicate complex ideas simply and com-
pletely to everyone from politicians to scientists.
If the purpose of the WROS is to understand and
resolve the impacts of roads and traffic on wildlife to
meet safety and conservation goals, then effective
messaging to many types of audiences through social
and traditional media is important to support the
WROS itself as well as the conclusions generated from
the data.

Continuous inclusion of broad participant
types. People with many skills and education levels
and types are required to make a WROS succeed.
Social networks of participants (Lesson 62.2) are
necessary to provide a stream of data. Web program-
mers and app designers are essential to design effi-
cient data collection tools and to update them
regularly. Transportation and wildlife agency staff
should provide important feedback on what kinds of
data and analysis are needed for decision support.
Statisticians and GIS experts are necessary to ensure
the records collected will be sufficient for rigorous
data analysis.

Understand and implement principles of sci-
entific data collection. Expectations are growing for
WROS to include rigorous methods for data collection
to test hypotheses, discover previously unknown rela-
tionships and increase understanding of the impacts
of transportation systems. Design the system to
encourage the collection of high-quality data, allow for
verification of data quality and include essential infor-
mation regarding sampling effort and observer skill
that a scientific user is confident that the data and sub-
sequent analysis is robust.

Use web systems, smartphones and social
media to improve data collection. The metadata
that can automatically accompany every roadkill
observation in a web database means that many
tools can be used to enter or retrieve the data (Olson
et al. 2014). For example, it is theoretically possible
to use the metadata attached to an image file
sent from a smartphone to automatically create a
roadkill record associated with a known user, geo-
location and time stamp and potentially other infor-
mation (such as observation method). What would
remain is for an expert user to examine the photo-
graph and update the record to include the animal’s
identity. Social media tools, such as Twitter or tex-
ting, could be used to collect such observations
(Tables 62.1 and 62.2).

Data collection is a critical input of WROS.
Highway maintenance staff cleaning up WVC car-
casses cannot be expected to have the same diligence

0002270029.indd 498

for taxonomy as a dedicated professional biologist vol-
unteering their time observing WVC. A trade-off exists
in the data gathered using different schemes and each
poses challenges in terms of data analysis (see Lesson
62.5; and see Bird et al. 2014 for review).

62.4 Analysis and visualisation of data
collected within a WROS should correspond
to the goals of the system

The data collected in WROS are fundamentally spatial
(i.e. the location of animals along a road), and spatial
statistics (Chapter 13) are well suited to analyse and
interpret the data. For example, spatial statistics are
clearly relevant to (i) mapping the distribution and
abundance of species (George et al. 2011) and impacts
to species; (ii) identifying landscape or other factors,
such as vehicle speed or time of day that are related to
WVC (Langen et al. 2009); and (iii) statistically deter-
mining if WVC are clustered in space and/or time, oth-
erwise known asidentifying ‘hotspots’ (e.g. Barthelmess
2014; Chapter 13).

There are many tools to measure impacts to species
from WVC, to determine causes and correlations with
WVC and for finding places where transportation
agencies can focus remedial action to reduce impacts
to wildlife and improve driver safety. Analyses to iden-
tify non-random clusters of WVC’s (hotspots) have
utilised Geographic Information Systems (GIS), a
promising tool where statistics have been used to
identify spatial clusters (Chapter 13). Examples of
analytical approaches and methods include the
Nearest Neighbor Index (e.g. Matos et al. 2012);
‘SaTScan’, borrowed from epidemiological studies,
which looks for non-random clusters of events (i.e.
disease outbreaks); the Getis-Ord Gi statistic for spa-
tial autocorrelation; and the Kernel density estimator
plus method for estimating locations of high densities
of events.

Maps can be both informative and evocative and
thus useful in public relations, in scientific reporting
and in supporting decision-making. Maps should be
produced regularly, and a GIS is an efficient method
to generate and visually display the data (Fig. 62.2).
Maps should be displayed on the WROS website, as
well as via other mediums, such as scientific reports
and social media. These maps typically display the
locations and/or rates of WVC for specific species
or groups of species thereby addressing many of
the primary motivators for setting up the WROS
(Textbox 62.2).
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Figure 62.2 Website graphic of the California Roadkill Observation System (CROS, http://wildlifecrossing.net/california)

demonstrating visual display of roadkill data submissions. Source: http://www.wildlifecrossing.net/california/map/roadkill.
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Textbox 62.2 Road watch: Recording roadkill in South Africa

Approximately 14,000 people are killed each year on
roads in South Africa, of which collisions between ani-
mals and vehicles account for many injuries and human
mortalities, as well as extensive vehicle damage.
Insurance claims in South Africa suggest that approxi-
mately US$150 million is paid each year to drivers due
to WVC, though the biodiversity costs of these

collisions are never calculated. To address the threat to
biodiversity from WVC, the Endangered Wildlife Trust
(EWT) launched the Wildlife and Roads Project in 2012.

In the beginning of 2014, a smartphone app, Road
Watch, was launched to enable the public to submit
roadkill sightings. This allowed the project to develop
a sensitivity map of potential areas where wildlife are
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threatened by roads and traffic. Road Watch has been
publicised in press releases and social media, and the
Roadkill Research LinkedIn site has over 1000 mem-
bers from around the globe, the Road Ecology
Facebook page has almost 800 regularly contributing
members, and an EWT Roads Twitter account was

activated in 2014. The project also linked up with
other reporting systems such as iSpot and Africa
Live. The volunteer database has almost doubled in
size from 2013 to 2014, with over 150 volunteers col-
lecting roadkill data, and over 4000 data points for the
country.

62.5 Address issues in reporter bias by
using standardised data collection methods
or post hoc analyses

Considerable investment in both time and money is
often needed to initially set up and maintain a WVC
data collection system, although free/open-source tools
such as EpiCollect (an app) and cartoDB (mapping) are
available, which will significantly decrease the upfront
cost of systems. Recruiting and retaining volunteers in
a WROS can take considerable time investment. The
trade-off in this time allocation, however, is small when
considering that volunteers have been shown to collect
high-quality, usable data (Schmeller et al. 2009) and
can provide extensive geographical coverage of the type
that would typically be prohibitively expensive if carried
out without volunteers. As such, once established, the
system has the potential to be cost- and time-effective as
big data are obtained.

A standardised and systematic approach to data col-
lection that is user-friendly (and potentially incorpo-
rating a number of platforms) is the ideal, with clear
designs of how the data will be analysed and reported.
This will assist with data collected from diverse sources
that may be biased by taxonomy and/or location. Once
the data have been obtained, quality control and assur-
ance steps (e.g. use of photo verification) are needed to
reassure users of data quality. While photographs sub-
mitted in addition to data will help eliminate identifica-
tion error, one has to consider the safety of the people
reporting the roadkill and other road users. It is there-
fore important that all projects provide safety informa-
tion and issue a liability disclaimer.

62.6 The advantages and disadvantages of
opportunistic and targeted data collection
must be carefully considered when
developing a WROS

Opportunistic observations of WVC provide ‘presence-
only’ data, which identifies locations where WVC
occur, but not locations where they do not.
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Opportunistic data should be treated cautiously and
either used in ‘presence-only’ statistical analyses or as
a tool to warrant further in-depth data collection. In
contrast, targeted data collection on set transects can
provide records of where wildlife are not getting killed
(e.g. they are safely crossing or do not cross, or roadside
fencing or other mitigations are effective), thereby
allowing more robust identification of hotspots and the
factors influencing them. However, targeted data col-
lection will often be more costly and/or time consum-
ing than opportunistic data collection, and we therefore
recommend both data types be collected. The WROS
system developed by the Road Ecology Center for
Maine, United States (http://wildlifecrossing.net/
maine), includes both targeted and opportunistic
observations by volunteers and allows the reporting of
‘no-animal’ observations.

CONCLUSION

The flood of options available for reporting wildlife
sightings is a growing field, and it is easy to become
bogged down by the availability of so many possibilities
and examples of implementation. It is therefore impor-
tant to ensure that clear goals, objectives and desired
outcomes are in place before implementation occurs.
A WROS should start with a targeted understanding of
the methods or components required — that is, what is
the ‘supply and demand’, in short, who will be using
the WROS, and what will the data be used for? The
combination of goals, objectives and methods should
provide the framework for an implementable system
that satisfies the users and participants.
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FURTHER READING

Bissonette et al. (2008): Estimated the cost to the public and
drivers from deer—vehicle collisions on state highways, which
in combination with WVC occurrence data has been very
useful in proposing driver safety projects to reduce WVC.

Olson et al. (2014): Outlined methods for collecting WVC
data using smartphone technology. Code supplied as an
appendix.

Paul (2007): Determined that for a highway in Canada there
was no statistically-significant difference between hotspots
identified using volunteer-collected data or data collected
by professionals.

Schmeller et al. (2009): Surveyed hundreds of volunteer sci-
ence programmes across Europe and found that the data
collected by the thousands of volunteers in these pro-
grammes represented millions of Euros of effort and
resulted in large, reliable data sets.
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