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Why monitor mammals in the UK?

• Ecology
• monitoring, explaining and predicting responses to environmental change

• Management and conservation
• cultural value

• endangered species

• control of pest species

• invasive species

• disease contingency
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Why would new approaches help?
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Could we meet this need with camera traps?

• Solution to problem of low detectability
• monitor 24/7

• more than just presence/absence
• demography

• behaviour

• timing of events and activity

• abundance … ?

• But, new problems
• widespread use

• servicing / maintenance

• high volumes of data
• data handling demands
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Could we meet this need with camera traps?

• Citizen scientists
• increasingly enlisted to aid with image classification

• seldom engaged in long-term, large-scale
camera trapping
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A citizen-science Network for camera trapping

• Local people
• deploy cameras

• upload images

• classify image contents

• low expertise required
• but high value contribution

• Dual benefits
• engagement

• seldom-seen biodiversity

• human resource 
• enables monitoring
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MammalWeb

• Begun in 2014

• Initial funding from HLF

• (Deliberately) slow growth
• focused in North East England …
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www.mammalweb.org
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For UK (@ end-August)

• > 160 Trappers
• > 880 sites

• ~ 175,000 image sequences / videos

• 60,000 camera trap days (~ 167 years)

• > 670 Spotters
• 90% of sequences classified ≥ 1 time

• ~ 150 species (birds and mammals) spotted
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Can this network tell us what we want to know?

• What do we want to know from mammal monitoring?
• where do animals occur (and what drives that)?

• how abundant are they (and what drives that)?

• how do they behave (and what drives that)?

• all rely on knowing what is in photos …
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Consensus on image sequence contents

• Some species (e.g., badger) highly recognisable

• Others (e.g., hedgehog) less striking

• Most species ≥ 80% agreement
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Consensus on image sequence contents
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Consensus on image sequence contents

• Species-specific algorithms
• more rapid confidence

• more rapid withdrawal of sequences

• more efficient use of a small classifier pool

•→ probability of what’s in an image



Knowledge from the network?

• Probability that species is pictured in a sequence
• → invasive species identification and location, enabling trapping
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Knowledge from the network?

• Probability that species is pictured in a sequence
• → invasive species identification and location, enabling trapping

• → estimation of “occupancy” 
• proportion of sites occupied, probability of occurrence at a site

• answers question of where animals occur

• → determination of behaviours (such as temporal activity)
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Knowledge from the network?

• Probability that species is pictured in a sequence
• → invasive species identification and location, enabling trapping

• → estimation of “occupancy” 
• proportion of sites occupied, probability of occurrence at a site

• answers question of where animals occur

• → determination of behaviours (such as temporal activity)
• examples of answering questions about how animals behave

• Currently, less well-suited to answering questions about abundance …
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Less tangible outputs? Narrative …

• Highly-engaged individuals pioneering own projects

• Schools leveraging camera trapping to win environmental funding

• Pupils growing science capital and biodiversity awareness

• MammalWeb in the Great North Museum
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Next steps … and future challenges

• Scientific challenges
• sustaining quality of camera trap placement
• reducing bias in camera placements
• estimating abundance from camera trap data

• Engagement challenges
• growing the network of Trappers
• sustaining interest in online classifications

• Financial challenges
• funding a monitoring / surveillance network
• long-term curation and the costs of hosting

• Adding value
• how to get the data on to the NBN …
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Thanks for listening
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Why would new approaches help?

• Impressive focus on other taxa
• birds rigorously monitored since 1960s (CBC, etc.)

• butterflies rigorously monitored since 1970s (UKBMS)

• mammals?

• Dominant sources of data for most mammals:
• NBN

• effort hard to evaluate

• low reporting of common species

• limited reporting in some areas

• → difficulties in abundance estimation
(Croft et al. 2017, PLoS One)
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Species Abundance range

Hedgehog 730K – 12M

Rabbit 2M – 255M

Water vole 540K – 8M

Weasel 1M – 25M

Badger 80K – 970K



Why would new approaches help?

• Impressive focus on other taxa
• birds rigorously monitored since 1960s (CBC, etc.)

• butterflies rigorously monitored since 1970s (UKBMS)

• mammals?

• Dominant sources of data for most mammals:
• NBN

• BTO (during breeding bird survey)
• good for long-term trends

• relatively brief daytime visits

• poor for nocturnal / elusive species
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Why would new approaches help?

• Impressive focus on other taxa
• birds rigorously monitored since 1960s (CBC, etc.)

• butterflies rigorously monitored since 1970s (UKBMS)

• mammals?

• Dominant sources of data for most mammals:
• NBN

• BTO

• Gamebag census
• variable effort

• reporting rigour unclear

• high uncertainty
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Why would new approaches help?

• Impressive focus on other taxa
• birds rigorously monitored since 1960s (CBC, etc.)

• butterflies rigorously monitored since 1970s (UKBMS)

• mammals?

• Dominant sources of data for most mammals:
• NBN

• BTO

• Gamebag census

• Mammal Mapper
• new approach

• useful index of effort

• still could be problematic for nocturnal species
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