
16  Science Review 2014/2015

Conservation 
technology

SCIENCE REVIEW
IMPACT AREAS

Technological innovations are changing  
the way we monitor, assess and protect 
wildlife and habitats – and IoZ is at the 
forefront of these developments.

Rapid advances in technology are providing conservation biologists with 
unprecedented opportunities to obtain and process information on 
biodiversity and the state of the planet. We can now gather information 
at fine scales at the level of individual field sites using camera traps 
and acoustic sensors; at global scales using satellite remote sensing 
and large networks of local sensors; and through animal-borne sensors 
(telemetry). Importantly, the use of technology in conservation 
encompasses both the acquisition of new data and the development 
of new methods to analyse and process these data. Researchers at 
IoZ have been at the forefront of developments in using conservation 
technology for ecological analysis and biodiversity monitoring across 
spatial scales and have made major inroads at integrating approaches 
to provide new insights into the status of biodiversity and the causes 
and consequences of future change.

Remote Sensing in Ecology and Conservation 
This engagement and high level of expertise is reflected in the Society’s 
decision to develop a new open-access journal, Remote Sensing in 
Ecology and Conservation. This new platform for the publication of 
novel work at the interface between remote sensing and ecology and 
conservation will fill a gap in the publication landscape, and foster 
interdisciplinary collaborations (Pettorelli et al. 2014a). Our impact 
in remote-sensing science is demonstrated by the publication of one 
review and two policy papers this year on the importance of satellite 
data for ecology and conservation. The first, a review in Journal of 
Applied Ecology, identifies the opportunities and challenges associated 
with the use of satellite data in applied ecology (Pettorelli et al. 2014b). 
The second paper, published in Biological Conservation, calls for 
satellite data to be free and open-access, so that their utility and use 
can be optimised (Turner et al. 2015). 

Monitoring biodiversity from space
A comment published in Nature in July 2015 highlighted the 
importance of satellite data to inform progress towards the Aichi 
targets as defined by the Convention on Biological Diversity. The 
team of authors, led by scientists at IoZ and University of Twente, 
Netherlands, call for conservation scientists to collaborate with space 
agencies, such as the National Aeronautics and Space Administration 
(NASA) and the European Space Agency (ESA), to identify measures and 
agree on metrics to help track global declines in biodiversity (Skidmore 
et al. 2015). In a move that previously proved successful in helping to 
monitor climate change on a global scale, the authors argue that space 
technology could help track biodiversity across the planet. Interestingly, 
publicly funded space agencies, including NASA and ESA, already collect 

and regularly provide open-access to satellite data. However, a lack 
of agreement between conservation biologists and space agencies 
on a definitive set of variables to track and translate this information 
into data useful for conservation has meant that this game-changing 
resource remains untapped. With wildlife populations halved in just 
40 years, there is a real urgency to identify variables that both capture 
key aspects of global biodiversity change and can be monitored 
consistently. Global biodiversity monitoring from space could be a 
reality in a decade, but only if ecologists and space agencies agree  
on a priority list of satellite-based data that is essential for tracking 
changes in biodiversity. 

IoZ researchers are using local sensors, such 
as camera traps, to develop a framework 
for estimating mammal abundance
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Learn more about the Conservation 
Hackathon, and how to get involved,  
at conservationhackathon.org

Left: Images of Earth taken by ESA satellite Sentinel 2 could revolutionise biodiversity 
monitoring. Opposite page: Tapir caught on camera trap in Brazil. Above and below: IoZ 
and the Wildlife Institute of India setting up a camera trapping survey to monitor tigers

Camera trap studies
IoZ has been at the forefront of developing new techniques for using 
camera traps to monitor mammal diversity in remote areas. Camera 
trap studies led by IoZ PhD students have been used to monitor 
the Critically Endangered Saharan cheetah (Acinonyx jubatus hecki) 
(Belbachir et al. 2015), or the poorly known bay cat (Pardofelis badia) 
(Wearn et al. 2013) or to estimate lion (Panthera leo) density in the 
Serengeti national park, Tanzania (Cusack et al. 2015). IoZ researchers 
have also been developing a framework for estimating animal 
abundance across community assemblages using local sensors, such as 
bat detectors, acoustic sensors and camera traps (Lucas et al. 2015) and 
to monitor activity patterns from photo records (Rowcliffe et al. 2015). 

We also have been developing cutting-edge methods for monitoring 
and evaluating animal behaviour in the wild, including new open-
source tracking devices (mataki.org) and novel analytical methods 
for the analysis and prediction of behaviour. Such methods allow 
for understanding fine-scale associations between animals and 
environmental features (Freeman et al. 2013; Dean et al. 2013) 
that ultimately may improve our understanding of species habitat 
requirements, the impacts of habitat change on these species, and  
for understanding the impact of social relationships in group  
decision-making (Flack et al. 2015). 

Conservation Hackathon
In collaboration with UCL, IoZ has also established the Conservation 
Hackathon programme to run a series of events that bring together 
technology developers and analysts with ecologists and conservation 
researchers. These cross-disciplinary events are aimed at maximising 
the potential impact of our research, and identifying novel techniques 
and collaborations with industry that may otherwise be hard to initiate.
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