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Overview 
 

Increasingly, the threats to biodiversity operate over 

large spatial scales [1]. To understand these threats 

and to manage their impacts, it is essential that we 

monitor biodiversity over correspondingly large scales 

[2]. For some taxa, such as birds and butterflies, this 

already occurs thanks to the efforts of large numbers 

of volunteers who record abundance of their taxa of 

interest using standardised protocols. Mammals are of 

similar interest to the public but, relative to these 

other taxa, have been monitored poorly [3]. This is 

problematic because of the ecological [4], economic 

[5] and cultural [6] significance of many mammal 

species. The relatively poor monitoring of mammals is 

largely attributable to their low detectability: many 

species are nocturnal, elusive, or rare [7]. 

 

Passive infra-red camera traps can be deployed for 

long periods to photograph passing wildlife, and offer 

significant potential to enhance the monitoring of 

mammals [8].  However the use of camera traps for 

widespread monitoring brings with it significant 

hurdles. Principally, these include the logistical 

difficulties of deploying and servicing cameras over 

large spatial scales, and the burden of classifying the 

contents of – potentially – thousands of images per 

camera-year [9]. This suggests that the recruitment 

and retention of volunteer “citizen scientists” may be 

of fundamental importance to a successful programme 

of mammal monitoring with camera traps.  Indeed, the 

pressing need for volunteer amateur naturalists 

(citizen scientists) to participate in data collection for 

biodiversity monitoring programmes in Europe has 

long been recognised [10]. 

 

 
Figure 1: MammalWeb platform for classifying 

camera trap images. 

 

MammalWeb was designed by Durham University in 

collaboration with Durham Wildlife Trust (DWT) to 

involve citizen scientists in mammal monitoring with 

camera traps (www.mammalweb.org; Figure 1).  

Volunteers deploy camera traps and upload the 

resultant images and associated meta-data, and/or 

classify the growing bank of images to yield ‘consensus 

classifications’ of the image content.  To date, nearly 

70 volunteers have been trained to deploy camera 

traps (Figure 2), whilst almost 200 volunteers have 

helped with the image classification challenge, with 

over 160,000 images in the system (Figure 3) and over 

300,000 classifications. The data provide information 

about the distribution, activity and ecological 
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associations of wild mammals in the area, and have 

been fed into local and national databases (e.g. 

Environmental Records Information Centre North 

East; National Biodiversity Network). 

 

 
Figure 2: Training citizen science volunteers to 

deploy camera traps. 

 

MammalWeb has had considerable success at a local 

level but important challenges remain as the platform 

and approach is rolled out more widely.  One 

particular issues centres on volunteer engagement, 

especially in the context of achieving sufficient image 

classifications. Here, in particular, there is a need to 

examine motivations of citizen scientists, building on 

previous work to understand the features that 

facilitate recruitment, retention and motivations of 

volunteer participants in biodiversity monitoring [10] 

to ensure their long-term engagement.  A second 

challenge relates to making the most of the data in 

order to drive end-user engagement.  Here, there is a 

need to ensure that the data are available for use by a 

broad spectrum of people (students, teachers, 

scientists, NGOs, government agencies, land 

managers, and policy makers) since feedback from 

these communities helps identify development 

priorities [11]. 

 

This project will tackle both of those challenges, 

focusing on understanding and increasing volunteer 

engagement and the value of the data generated by 

the MammalWeb project.  The most fundamental 

contribution will thus be to ensure volunteer 

involvement at all 3 levels of engagement [12]: citizens 

as sensors; citizens as basic data interpreters; and 

involvement in problem definition and analysis.  

Through enhancing citizen scientist engagement with 

ecological data the project has the opportunity to 

make a profound difference to mammal monitoring in 

the UK. 

 

 
Figure 3: Red fox caught on camera while active 

during the day 

 

Specific aims: 

(1) To build on an established network of camera 

traps by engaging participants to deploy traps and 

submit data according to a rigorous protocol.  

(2) To experiment with feedback for users on a 

random basis, estimating the effect of different 

modes of feedback on engagement. 

(3) To develop different forms of data presentation 

based on interrogation of the underlying data 

base, and to trial these, assessing their impact on 

user engagement. 

(4) To build on existing links with governmental and 

non-governmental end-users to determine their 

relevant policy needs and potential for 

engagement; and  

(5) To determine the policy value of an indicator of 

mammal abundance derived from camera trap 

data. 

 

 
Methodology 
 

The student will work with a large existing network of 

camera traps and will liaise with project members and 

partners to extend that network and to enhance 

member engagement through results dissemination. 

Through focus groups you will develop feedback 

approaches that can be trialled through the platform 

itself and also using social media, email and more 

traditional methods of communication. You will trial 

these using a randomised design and will estimate the 

effect on individual site visitation rate and classification 

rate.  On-platform feedback will be developed using 

Shiny data visualisation modules in the programme R. 

Different users will be randomly allocated to displays 

that visualise data in different ways, and the impacts 

on engagement will be estimated.  The effectiveness of 

different methods will also be evaluated through 

engagement with citizen scientists. The student will 

draw on comparable schemes for monitoring other 

taxa and will assess the reach and impact of the 

information that they provide. You may use simulation 

approaches [e.g., 13] to determine the potential for 



  

the network to inform policy on key issues given 

different levels of future growth. 

 
Timeline 
 

In year 1, the student will develop relevant IT and 

analytical skills, and liaise with existing volunteers to 

develop the feedback requirements and approaches to 

be trialled.  In year 2, the student will develop the 

visualisation and feedback packages and employ the 

randomised design to trial them through the 

MammalWeb platform.  The student will evaluate the 

success of these approaches in years 3-3.5, conduct 

ecological and management-related analyses and 

simulations and write up the thesis. 

 

 
Training & Skills 
 

The student will receive training in GIS and camera 

trapping study design (Hill, Durham) and model 

selection plus relevant analytical skills (Stephens, 

Durham). IT training to work with the MammalWeb 

data base will be provided (Bradley, Durham) 

alongside the development of expertise in applied 

ecological planning (Whittingham, Newcastle). 

 

 
References & Further Reading 
Prospective applicants should look at 

www.mammalweb.org. 
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Further Information 
 

Contacts for enquiries:  

Russell Hill: 0191 3341601; r.a.hill@durham.ac.uk 

Philip Stephens: 0191 334 9102; 
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