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What is biodiversity? 

”Biological diversity" means the variability 

among living organisms from all sources 

including terrestrial, marine and other aquatic 

ecosystems and the ecological complexes of 

which they are part; this includes diversity 

within species, between species and of 

ecosystems."  



Rockström et al. (2009) Nature 

Biodiversity loss is a major societal 
challenge 

A safe operating space 
for humanity 

Identifying and quantifying 
planetary boundaries that 
must not be transgressed 
could help prevent human 
activities from causing 
unacceptable 
environmental change 



We need to monitor and understand 
biodiversity 

collecting research  field work  



Biological collections 

Constitute our most important source of knowledge 
about Earth's biological diversity 

>3 billion specimens 



How are collections used?  

•  Species identification 

•  Vouchers 

•  Experiments  -- breeding 

•  Integrated conservation 

•  DNA-studies, non-model organisms 

•  Studies of specific organisms or groups –anatomy, biogeography, ecology 

•  Environmental toxins, pathogens 



Why a global perspective? 
Species have no national boundaries. Few countries have the opportunity to 
take responsibility for the exploration and conservation of their own 
biodiversity. We must jointly build a better knowledge of the unique flora and 
fauna in the world's rich areas. 

 1992  GSPC, 2002  1987 



What is a research infrastructure 

Access to shared 
research infrastructure is 
a prerequisite for the 
highest quality of 
research. Tools for 
research are often so 
sophisticated or costly 
that national or 
international interaction is 
necessary. 

http://roadmap2018.esfri.eu/ 

European Strategi Forum for Research Infrastructures 



2018 Roadmap 
Launch 

©Natural History Museum London – CC BY 

Vision & Mission  
for Swedish Taxonomic Facilities 



115  National Facilities 
21   Countries 

!  Largest ever formal agreement 

between natural science collection 

facilities 

!  A system of distributed facilities 

!  Centralised shared governance 

model 

!  One European Collection of scientific assets 

!  Common Collections development strategy 

!  Economies of scope and scale 

!  Monitoring impact of collections  

(documenting ROI) 

!  Specialisation strategies  
(e.g. in alignment with national priorities, e.g. Smart 

Specialisation Strategies) 

!  Joint Research Agendas 

a new business model: 
ONE EUROPEAN COLLECTION 



2011-04-30 



GLOBAL 
BIODIVERSITY 
INFORMATION 
FACILITY 

GBIF 

established in 2001, OECD 
(Organization for Economic 
Cooperation and Development) 

megascience-project 

53 countries and 43 
international organisations 

 ”To facilitate free and open 
access to biodiversity data 
worldwide, via the Internet, to 
underpin scientific research, 
conservation and sustainable 
development.” 





E-Science and Observatory Infrastructure for  
Biodiversity & Ecosystem Science 

EU-project 7th Framework Programme 

European Research Infrastructure  
Consortium (ERIC) 2017 

LifeWatch  



 

 
  

 

Biodiversity Informatics Training Opportunity 
 

Short Course: Python for Biologists 

Date: November 14th 2018, 13.00-17.00 (incl lunch) 

Place: Gothenburg Global Biodiversity Center, Carl Skottsbergs gata 22B, 

Gothenburg. 

Description: The workshop 'Python for Biologists' is intended as a basic Python 

tutorial, not assuming any prior knowledge of the programming language. It is 

however useful and desired for participants to have had prior exposure to a 

different programming language (such as R, bash, Perl, etc.). During this half-day 

workshop we will cover the basic python syntax, starting with the basic objects 

such as strings, lists, dictionaries and arrays. During the workshop students will 

learn how to import packages into python, enabling a variety of third party 

functions, with a focus on common applications in biology (packages related to 

sequence data, and reading of data frames). There is potential for a follow up 

workshop at a later point, starting at a slightly more advanced level. 

 

Course teachers: Tobias Andermann, Matthias Obst 

Recommended background: No Python knowledge required, but previous 

exposure to other programming languages desired 

Course level: PhD level (motivated Master's students welcome) 

Fee: No fee 

Food: Lunch will be provided for all course participants 

Application: A short motivation (5 lines stating goals and expectations) and a 1 

page CV should be submitted to matthias.obst@marine.gu.se latest by 31st 

October 2018.  

Contact: Tobias Andermann (tobias.andermann@bioenv.gu.se), Matthias Obst 

(matthias.obst@marine.gu.se) 
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Remote Animal Monitoring), RINFI (Research Infrastructure National Forest Inventory) and 
SEAD (the Strategic Environmental Archaeology Database). We also intend to work towards 
facilitating the integration of the Swedish GBIF node as part of the infrastructure (for details, 
see chapter on Organisation and Governance).

The core of SLW consists of a number of interoperable data and analysis services (Fig. 
1), which can be accessed individually and/or combined freely by scientists into custom-made 
pipelines supporting innovative research. The same services are used to feed user interfaces 
such as the Analysis Portal and the Biotelemetry portal. In addition, these services feed biodi-
versity data into gateways of specific national networks (such as governmental GIS handling 
systems and the Swedish geodata portal) as well as Nordic and international infrastructures 
including GBIF. The Analysis Portal, for example, provides an extensive range of raw (current-
ly approaching 70 M observations of 35,000 species harvested incrementally from 15 primary 
databases) as well as processed data and map layers, which are frequently used for integrated 
environmental analyses and scenario modelling. All existing and future SLW services consist 
of well-documented open-source code and can be freely reused or integrated in existing or up-
coming international infrastructures. In addition to both portal-based and programmable inter-
faces, data packages and products from the SLW system can be provided by the Service Support 
Center, which has been piloted over the past two years, but has not yet had a dedicated budget 
allocation. Through the Service Support Center, users will have access to the entire range of 
data and tools available in the network, including those offered by international initiatives in 
collaboration with SLW.

Figure 1. Overview of the Swedish Lifewatch (SLW) structural organisation. SLW is an e-infrastructure currently har-
vesting observation data from 15 different distributed databases, harmonising, quality checking and providing this to-
gether with an array of environmental and climate data and e-services, forming a number of integrated analyses services 
and a virtual research environment. 
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APIs 

Support 
Center 

Swedish Biodiversity Data Infrastructure 



App 80 million measurements 
& observations from Sweden 
(excl. sequence and image 
data) 









Big data 
A new field of research 
based on information 
from databases 

Global change on 
vegetation: 
environmental data, 
species occurrences, 
community plots and 
species traits 

Follow changes in time 
and space 

Zizka, 2018 



Tiger mosquito– native range…… 

Modeled native range in Asia from specimens & 
observations  

Vector for pathogens, 
yellow fever, dengue fever, 
Zika virus 

Started spreading in the 
1960s 



Asian Tiger mosquito: world risk-map 
(present climate niches) 



To publish or not to publish 
data 
•  The information is incomplete 
•  The information is suspected to have errors 
•  The specimen might be misidentified 
•  The documentation on how the material was obtained may not satisfy EU-

regulations on Nagoya protocol.  

Always publish!! 





Gothenburg Global Biodiversity Center 

2016 







Thank 
you! 







The biomass distribution on Earth, 
Yinon M. Bar-On, Rob Phillips, 
and Ron Milo, PNAS 2018 

A sixth mass extinction 

WWF 2014 


