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Me: a passion for large-scale collaborations

1 GLOBAL AND ARCTIC DISTRIBUTED EXPERIMENTS 2 GLOBAL SPORE SAMPLING PROJECT
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Questions spinning in my mind

How many species are there?

What set of species occurs here?
— What species do NOT occur h /
What TYPES c’rspemes oceur h re?
How different is this set from th -
Which species are abundant, hI&P ‘ "-' :
How will the answers vary '.é'r tim\e?.

How will thins change if conditions change?



ERC-synergy project LIFEPLAN

Tomas Roslin



ERC-synergy project LIFEPLAN

PLAN
Methods for Globally distributed
big data statistics sampling design
A 4
Scalable Bayesian inference, Distributed experiments,
spatiotemporal modelling biodiversity research

David Dunson Tomas Roslin

Otso Ovaskainen

Statistical, mathematical and
theoretical ecology

Improved understanding of global biodiversity dynamics

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

generate a predictive understanding
of global biodiversity and its drivers

Predict future state,
considering
environmental change

Explain and predict
current state

» Partial, biased data
» Complex processes

Challenges
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Globally relevant data

abiotic

biotic

Linking empirical results
to ecological theory
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A Agent-based simulations

Virtual ecologist

Spatial theory of
, community ecology

Joint Species
Distribution
Modelling

WIS Applicatom in &

Predictive models of biodiversity

et |
doi: 10.111 ele 12757

IDEA AND

PERSPECTIVE

How to make more out of community data? A conceptual

f k and its impl. ion as models and software

Abstract

Community ccology aims to understand what factors determine the assembly and dynamics of
species assemblages at different spatiotemporal scalkes. To facilitate the integration between con-
ceptual and statistical approaches in community ecology, we propose Hierarchical Modelling of
Specics Communitics (HMSC) as a general, ficxible framework for modern analysis of community
data. While non-manipulative data allow for only corrclative and not causal inference, this frame-
work facilitates the formulation of data-driven hypothess regarding the processes that structure
communities. We model environmental filtering by variation and covariation in the responses of
individual species to the istics of their with potential conti on spe-
cics traits and phylogenctic relationships. We capture biotic assembly ruks by species-to-specics
association matrices, which may be estimated at multipk spatial or temporal cales. We opera-
tionalise the HMSC framework as a hicrarchical Bayesian joint species distribution model, and
implement it as R- and Matlab-packages which enable efficient analyses of large
data sets. Amed with this tool, community ccologists can make sense of many types of data,
including spatially explicit data and time-serics data. We illustrate the use of this framework
through a scrics of diverse ccological cxamples.

Otso Ovaskainen, "

Gleb Tikhonov," Anna Norberg "
F. Guillaume Blanchet ™

Leo Duan,® David Dunson®
Tamas Roslin® and

Nesea Abrega™”




A deluge of biodiversity data

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

Occurrence records

1,333,916,155

Data sets

Need for systematic sampling



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

‘ Semi-automated methods‘ "7 \ ‘ L

‘ Systematic sampling

Independent of expertise ; ‘

50km

Each global location consists
of two sampling stations:

natural f : urban
'20-50 km'

GLOBAL NATIONAL HIERARCHICAL
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Data analysis pipeline

W41

Spores
Insects

'Y Mhulm. ;

e

Images Audio files

Soil & Roots
DNA extraction & sequencing

Automated species identification

Methods in Ecology and Evelution

BT o e enG
MeonsinEdog 0,8, 9510 011112041 370X ECOILOGY. LEREERS
gy Lo, (108 1. 14k

doi: 1011 e, 13081
Quantifying uncertainty of taxonomic placement in DNA Animal Sound Identifier (ASI): software for automated
barcoding and metabarcoding

identification of vocal ani

TECHNOLOGICAL ADVANCES AT THE INTERFACE BETWEEN ECOLOGY AND STATISTICS

Improved understanding
of biodiversity dynamics

Joint Species
Distribution
Modelling

With Applicationsin R
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Otsoovaskainen'; 7/
and Nerea Abrego

CAMBRIDGE




Some pilot studies/results
ASEIE

Ecofogy Letters, (2018) 21: 1244-1254 doi: 10.1111/ele.13092

METHODS Animal Sound Identifier (ASI): software for automated
identification of vocal animals E 1\1”1

ProTax-fungi: a web-based tool for probabilistic taxonomic
placement of fungal internal transcribed spacer sequences

Kessy Abarenkov'*, Panu Somervuo ™, R. Henrik Nilsson™", Paul M. Kirk®, Tea Huotari’, Nerca Abrego® and
2,7

Bioinformatics, 32(19), 2016, 2920-2927

doi: 10.1093/biocinformatics/btw346

Advance Access Publication Date: 13 June 2016
Original Paper OXFORD

Unbiased probabilistic taxonomic classification
for DNA barcoding

Panu Somervuo™*, Sonja Koskela', Juho Pennanen’, R. Henrik Nilsson®
and Otso Ovaskainen'?

Otso Ovaskainen

Sequence analysis

Research

Spatio-temporal scaling of biodiversity in acoustic tropical
bird communities

Ulisses de Camargo, Tomas Roslin and Otso Ovaskainen

: 600’000 one-minUte ?frontiers BRIEF RESEARCH REPORT
audio segments in Ecology and Evolution ot 10.3383/1v0-2018.00511

. - — — " « 31 locations
60 species Monitoring Fungal Communities With

the Global Spore Sampling Project * 336 samples

* 100 million sequences

Otso Ovaskainen "?*, Nerea Abrego®, Panu Somervuo’, Isabella Palorinne?,
Bess Hardwick*, Juha-Matti Pitkdnen*®°, Nigel R. Andrew®", Pascal A. Niklaus’, .
Niels Martin Schmidt®?, Sebastian Seibold ", Juliane Vogt ™, Evgeny V. Zakharov ™, « 160,000 species
Paul D. N. Hebert?, Tomas Roslin®** and Natalia V. Ivanova ?







LIFEPLAN sampling scheme in humbers

e 100 global + 50 national + 50

hierarchical = 200 stations
 Sampling year-round for six years
 Covering 450 different locations
* Five sampling methods:

The sampling scheme will yield

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

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

= 1000-5000 terabytes of data




WIKIPEDIA
The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Interaction

Help

About Wikipedia
Community portal
Recent changes
Contact page

Tools

\What links hera

Article Talk

Nagoya Protocol

Read Edit View history

- Not logged in Talk Contributions Create account Login

Search Wikipedia Q

From Wikipedia, the free encyclopedia

The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable
Sharing of Benefits Arising from their Utilization to the Convention on Biological
Diversity, also known as the Nagoya Protocol on Access and Benefit Sharing (ABS)
is a 2010 supplementary agreement to the 1992 Convention on Biological Diversity
(CBD). Its aim is the implementation of one of the three objectives of the CBD: the fair and
equitable sharing of benefits arising out of the utilization of genetic resources, thereby
contributing to the conservation and sustainable use of biodiversity.l'! However, there are
concerns that the added bureaucracy and legislation will, overall, be damaging to the
monitoring and collection of biodiversity, to conservation, to the international response to
infectious diseases, and to research.[2I3]4]

The protocol was adopted on 29 October 2010 in Nagoya, Japan, and entered into force
on 12 October 2014. It has been ratified by 123 parties, which includes 122 UN member
states and the European Union®]. Another supplementary protocol to the CBD is the
Cartagena Protocol on Biosafety.

Nagoya Protocol

Long name: [hide]
Nagoya Protocol on Access to Genetic
Resources and the Fair and Equitable Sharing
of Benefits Arising from their Utilization to the
Convention on Biological Diversity
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. signed, but not ratified

- non signatory, but Biological Diversity Convention
party

non signatory, non-Biological Diversity Convention

party
Besides several member states, the EU is also a party
(not on map)



Z 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
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T EUMOMUAN MSLAROH COUNCIL EXECUTIVE AGENCY HACEA)
U 83 - s Bewiem 40 Lxpert Wiagersent

Explanatory Note: 856506 — LIFEPLAN

To: EUROPEAN RESEARCH COUNCIL EXECU
Unit B1 — Ethics Review and Expert Managi

Dear Sirs/Madams,

As a part of the evaluation process, our pr¢
composed of independent experts. The pal
fulfilled. We were therefore asked to provi
proposal. In response to these queries, we
each requirement separately. For clarity, w
report (see Table below). Overall, we confi
principles set out in the relevant EU rules, |
discretion.

Ethics Requirements

Animals

If applicable, a statement with the applicant's commitment not to start or
include any animal experiment before obtaining the relevant authorisations
and training certificates as described in the Directive 2010/63/EU must be
provided.

|Non EU countries

A statement with the applicant's commitment not to transfer any material
from or into the EU before obtaining the relevant authorisations must be
provided.

|Non EU countries

The applicant must confirm that the ethics standards and guidelines of
Horizon2020 will be rigorously applied, regardless of the country in which
the research takes place.

|Non EU countries

Detailed information must be provided to confirm that fair benefit-sharing
arrangements with stakeholders from low and/or lower-middle income
countries/communities are ensured during the project.

|Non EU countries

The applicant must provide details on the material which will be imported
to/exported from the EU. Adequate authorisation(s)/Material Transfer
Agreement(s) must be provided.

|Non EU countries

Detailed information must be provided on foreseen measures to minimise
the risks to research participants and staff involved in this project, i.e. in
developing tailored security, health and safety plans. A risk assessment plan
must be provided.

A statement with the applicant's commitment not to start any research
before obtaining the relevant authorisation(s) to conduct research on

Health and Safety

Eg'nr?‘" ::&"é‘afety endangered species and/or protected areas must be provided.

The applicant must provide further information about the possible harms to
Environment, the environment that may be caused by the research and state the
Health and Safety measures that will be taken to mitigate those risks.

The applicant must demonstrate that appropriate health and safety
Environment, procedures conforming to relevant local/national guidelines/legislation are

followed by the staff involved in this project.




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
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