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The big issues:
• Biodiversity loss
• Climate change
• Water & Food scarcity
• Energy 
• Poverty reduction

Our Knowledge Society
is based on science and 
technology, i.e., the 
availability of sound & reliable 
scientific data, analysis,
and interpretation

Global challenges
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Biodiversity – challenges:

• ongoing biodiversity loss – continued / increased
extinction rates / habitat loss !!

• missing baseline data – lack of basic knowlege

• f r a g m e n t a t i o n of available information
– problems accessing/using existing data/knowledge

• targeted and effective information delivery
– limited impact of scientific data (& publications) on policy
and individual behaviour
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Biodiversity data sources: NASA GC master directory : 
http://gcmd.nasa.gov

For „biosphere“ + „biological classifications“
>11.000 online data sources / information systems
listed in this registry !!
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The Challenge: 
Integration of Biodiversity Information

Freshwater

Terrestrial

Marine

Remote 
sensing

Specific Challenges:

+ data standards, interoperability
+ common recording & 

monitoring schemes
+ analysis, interpretation, tools 
[patterns and trends] 
+ information dissemination
+ science policy interface(s)

Two large realms: field („in situ“) + remote sensing data
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Field / on ground („in situ“) biodiversity data:
challenges + opportunities

 high fragmentation: large number of data sources, 
little coordination of effort(s)

 much legacy data/information [non digital]

 (some) universal data standards available (Darwin 
Core, ABCD, )

 (some) long term data sets / time series available
(>150 ys)

 cover all aspects of biodiversity (small + mobile 
organisms, genetic information, etc)
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The EuMon database lists 649 monitoring programmes for Europe 
– the actual  number is about 3‐fold!

Example: Finland has 60 monitoring programmes (250 person years annually spent in their 
implementation, 70% is voluntary work) ‐ only 15 of them listed in the EuMon database.
Each of the monitoring programmes has their own database management system, and 
no particular data access policy. Less than 10% of them share their data (e.g., through GBIF).

EuMon portal ‐ http://eumon.ckff.si/monitoring/
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Fragmented 
data from 
GBIF,
visualising 
data gaps, 
+ needs for 
common data 
recording 
standards

Picture © Ondřej Zicha, via EoL

Achillea millefolium
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Biodiveristy data – (new) 
opportunities

• Information infrastructures (+ standards)
• New technologies
• Big data
• Political consideratons/pressures
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GBIF: a global biodiveristy data portal
http://data.gbif.org

GBIF data portal links to:
• > 640 data provider
• > 13.000 data sets
• > 500 mio data records 
(individual organisms 
from practically all 
countries and regions)
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GBIF: >500 mio occurence data available
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GBIF: >500 mio occurence data available
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Big data for biodiversity : new opportunities
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Fieldwork

Data collection

Export in standardised
formats (shape-files, 
dbf-files, etc.)

Automated recording of GPS   
coordinates, date & time

Standardized protocols
Taxonomic authority files
Habitat data, etc

Photos

Facilitated 
field data entry

GBIF distribution
maps

species
maps

Output

© M. Bos, A. Turpaud, A. Schäfer‐Verwimp 

Future integrated data recording / handling
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Rangefinder-System
Precise recording of moving objects / animals

• Distance measurement (up to 2 km)
• Direction and slope are recorded
• Supplementary to standard GPS 
• Battery capacity up to several days

Vector 1500
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>1.000.000 new field generated data 
records every day !?!
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Mobile Interface for
Citizen Science - www.anymals.org

The anymals + plants smartphone
application, supported by the 
German Federal Ministry of 
Education and Research, enables 
users to upload geo‐referenced 
wildlife observations via their 
Android device. 
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Interactive
functionalities

• Data gathering:
• who, when, where, what
• project-specific 

information with 
customizable forms

• image handling 
• Identification keys
• Offline availability
• Illustration on maps
• Multilingual apps
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Providing Data from Anymals to GBIF
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Biodiversity legacy data ‐ collections: 
large scale facilities
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Mass digitization approaches at MfN
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EC FP7 ‐ Cooperation Theme 6 “Environment (incl. climate 
change)”.
• Call ENV.2012.6.2‐2: Assessing global biological resources: 

the European contribution to the Global Earth 
Observation Biodiversity Observation Network (GEO 
BON)

• Project start: 1st December, 2012
• Duration: 54 months (until May 2017) 
• Project Coordination: MfN, Berlin
• Consortium: 30 partners (18 countries)
• Budget: 11,6 mio Euro, <9 mio Euro EC contribution

EU BON ‐ key information

www.eubon.eu
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=> building a European contribution to GEO BON (GEOSS)

The main objective of EU BON is to build a substantial part of the Group 
on Earth Observation’s Biodiversity Observation Network (GEO BON), ...

also in light of the new Intergovernmental science‐policy Platform on 
Biodiversity and Ecosystem Services (IPBES).

Main objective of EU BON 
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EU BON proposes two related networking levels:

(1) a science‐based social network, comprising and connecting the 
communities of practice engaged in collecting, managing, analyzing, and 
utilizing biodiversity observations and data, and 

(2) a technological network of interoperating IT infrastructures and systems 
that store and distribute information of all kinds held by multiple 
organisations and partners, and to provide a user‐friendly platform for data 
analysis and interpretation. 

 For resource efficiency, the EU (GEO) biodiversity information network 
(BON) will build on existing / emerging biodiversity recording schemes and 
information infrastructures across Europe, and internationally, in particular:

GEOSS, GBIF, LifeWatch, DataONE, LTER,  TERENO
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Information architecture
GBIF

LTER /
DataONE

Remote 
Sensing Data GenBank

EU BON 
Testing 
Sites

EU BON Data 
Hosting Services 
for Monitoring 

Networks

EU BON PORTAL

EU BON external 
services (API)

GEOSS Access Broker (THE SERVICE BUS)

GBIF API 
(REST)

DEIMS services
(REST)

WSDL WSDL / REST

“Model Web”

EBV Modelling 
Process 1 .. N

Metadata mapping 
processes Other processesSearch Engine process

The various portals 
will be clients for the 

middleware 
architectureGEOSS Catalogue 

of ServicesGEOSS PORTAL
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EU BON will be implementing the GEO BON vision:
• automated, streamlined data flow, from observations to Essential 

Biodiversity Variables (EBVs),
• using a plug-and-play service-oriented approach, 
• coordinated through the GEO BON registry system 
• linked to the GEOSS Common Infrastructure (GCI), and transparent to users 

through portals

EU BON –Data Flow + Integration
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New horizons – for biodiversity
(monitoring) data!

• Encourage/request free & open sharing of digital data / 
information – across institutions / communities / 
domains: adopt and implement data policies

• Implementation of international (meta‐)data  standards 
– by institutions, projects, + donors/funders!

• Coordinate/network site‐based long‐term monitoring 
efforts/programs – for Europe + globally

• Enlarge/Sustain international/global information 
infrastructures – big data for biodiversity!
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The Solution: Integration of Biodiversity Information

through:
• international data standards – for interoperability
• coordinated in situ monitoring schemes + sites
• international/global information infrastructures
+ political harmonization!

Freshwater Terrestrial Marine
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Additional slides
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The biodiversity knowledge base
– some shortcomings 

Scientific biodiversity inventory ongoing since  > 250 years (1753 / 1758) :

• no global checklist yet available!
• most countries without accurate / up‐to‐date national 

faunas / floras (inventories, checklists)!

• no complete species inventory for any Protected Area in the World!!

• majority of described organisms (species) are known from <10 specimens 
/ records / publications!!!

Biodiversity crisis = information crisis !?!
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• Enabling greater interoperability of data layers & systems
• Advancing data integration
• Increasing data mobilization (from science and society)
• Harmonizing and mainstreaming biodiversity recording and 
monitoring schemes

• Improving analytical tools and services
• Linking integrated information to relevant stakeholders
• Strengthening European capacities and infrastructures for 
environmental information management

Overall goals of EU BON

„The new, integrative EU BON approach will facilitate (political) decisions in different 
sectors concerned with biodiversity for human well‐being at different levels, ranging 
from local park management to national governments, and IPBES.“
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EU BON consortium partners (30)
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