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Me: a passion for large-scale collaborations



• How many species are there?

• What set of species occurs here?

Þ What species do NOT occur here?

• What TYPES of species occur here?

• How different is this set from that elsewhere?

• Which species are abundant, which are rare?

• How will the answers vary over time?

• How will thins change if conditions change?

Questions spinning in my mind



ERC-synergy project LIFEPLAN

Tomas Roslin



ERC-synergy project LIFEPLAN
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Scalable Bayesian inference, 
spatiotemporal modelling

Distributed experiments, 
biodiversity research

Statistical, mathematical and
theoretical ecology

Improved understanding of global biodiversity dynamics

Methods for 
big data statistics

Globally distributed
sampling design

David Dunson Tomas Roslin

Otso Ovaskainen

Total 130M SEK, six years, 52M SEK to SLU



LIFEPLAN will
generate a predictive understanding 
of global biodiversity and its drivers
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Explain and predict
current state

Predict future state, 
considering

environmental change

• Partial, biased data
• Complex processesChallenges



Predictive models of biodiversity

Globally relevant data Linking empirical results
to ecological theory



Example: the Global Biodiversity Information Facility (GBIF)
Heatmap of species occurrence records

Occurrence records

1,333,916,155
Data sets

45,756

A deluge of biodiversity data

Need for systematic sampling



We aim to generate globally relevant, unbiased community-level data

Semi-automated methods 

Systematic sampling 

Independent of expertise
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DNA extraction & sequencing

Automated species identification

Images Audio filesSpores
Insects

Soil & Roots

Data analysis pipeline

Improved understanding 
of biodiversity dynamics



• 31 locations
• 336 samples 

• 100 million sequences

• 160,000 species

• 600,000 one-minute 
audio segments

• 60 species

Some pilot studies/results





LIFEPLAN sampling scheme in numbers

• 100 global + 50 national + 50 
hierarchical = 200 stations

• Sampling year-round for six years
• Covering 450 different locations
• Five sampling methods:

• Aerial spore sampler, 1 sample / week
• Malaise trap for insects, 1 sample / week
• Soil & root core samples, 16 samples/yr
• Camera traps, motion activated
• Audio recorders, daily recording schedule

The sampling scheme will yield

• 1000,000 camera trap images
• 1000,000,000 one-minute audio segments
• 10,000,000,000 DNA sequences

= 1000-5000 terabytes of data









A researcher’s perspective

• Nagoya protocol affects every single project with an element of 
exchange of biological samples between nations

• No researcher or unversity can afford to neglect

• Nations outside of protocol also well aware of their biological
resources

• Diversity of international agreements and applications creates a tough
jungle to navigate

• Funding agencies highly aware of this legislation:
any major grant  will call for a clarificaion of how Nagoya is dealt with





Key challenges for LIFEPLAN:

• Non-standard samples: “soups” rather than specimens

• Species identification possible only AFTER sample processing

• Share number of nations, permits
• National agreements based on national conditions and legislation
• Export permits
• Bilateral agreements with every team involved

• SLU rules prescribes that signatory = Head of Department

• Acknowledgements: without the support of ABS-INT 
& Sebastian Bromander this project would implode



https://www.helsinki.fi/en/projects/lifeplan


