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What is observational data?
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But also
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Within UiB’s MatNat we also deal with model output  

and partly with remote sensing data

http://www.ecco.ucsd.edu/internal/atl/ecco_atl6_topo.gif
http://www.ecco.ucsd.edu/internal/atl/ecco_atl6_topo.gif


Observational data in the field of natural sciences

› Shows a snapshot of the environment at that time/space

› Sampling can be very expensive (average of over 100.000 € for 

one dataset for bio-, geosciences - including costs for 

expeditions, laboratories, etc)

› Data is very valueable for future scientific work and has to be 

archived and made available
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Why do we need data?

› Verification of research results

› Comparison of results

› Indication of trends

› Model input

› Remote sensing

› …



Data in the scientific community

› Scientific instruments and computer simulations create larger 
and larger amounts of data

› Due to new measurement procedures (and better precision) 
are the data volumes are doubling every few years (Big Data)

› Scientific data has to be archived according to ”Good scientific 
practise in research and scholarship” (European Science 
Foundation 2000)
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What are scientific data and how can they be structured?
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Metadata



Metadata – describing your data

Principal investigator(s) (PI), Project(s)who

what

where

when

how

Data types, Parameter [unit]

Methods

Spatial coverage -> geographical positions

Temporal coverage ->

Title, Identifier (DOI)

Reference(s)

Quantities

Sampling event, Campaign, Location



What has to be done prior data archival?

› Get the data!

› Ensure completeness and consistency (reformatting, 
standardised vocabulary, units)

› Quality control and quality assurance (scientific expertise)

› Documentation



How is data from UiB’s Faculty of Mathematics and Natural 

Sciences being archived?

› Most of the data is currently not being long-term archived or made 

available

› Data is being lost for various reasons

› ‘Geofag evalueringen’ criticized data handling procedures

› Lack of visibility for UiB’s scientists and UiB!



› Data management activities within external funded projects (EU, NFR)

› Data availability varies on the field (->funding)

› No permanent funded positions for scientific data management

› GFI / Bjerknes Centre for Climate Research -> Bjerknes Climate Data 

Centre

› The lack of consistent data availability and especially data access 

restrictions has a limiting effect on science

Data management at UiB’s Faculty of Mathematics and 

Natural Sciences?



› Need for archiving scientific data

› Research is held back by the absence of sustainable 

archives for data and structured data management

› Funding agencies, professional societies, and publishers 

each have unfulfilled roles in archive design and data 

management policies

Not alone…



36. Data are produced at all stages in experimental research and in 

scholarship. Data sets are an important resource, which enable later 

verification of scientific interpretations and conclusions. They may also 

be the starting point for further studies. It is vital, therefore, that all 

primary and secondary data are stored in a secure and accessible 

form.

Good scientific practice in research and scholarship
European Science Foundation (ESF), 2000

37. Institutions may pay particular attention to documenting and 

archiving original research and scholarship data. Several codes of 

good practice recommend a minimum period of 10 years, longer in 

the case of especially significant or sensitive data. National or 

regional discipline-based archives should be considered where there 

are practical or other problems in storing data at the institution where 

the research was conducted.

Data accumulation, handling, and storage



4. Scientific advances rely on full and open access to data. Both 

science and the public are well served by a system of scholarly research 

and communication with minimal constraints on the availability of data for 

further analysis. The tradition of full and open access to data has led to 

breakthroughs in scientific understanding, as well as to later economic 

and public policy benefits. The idea that an individual or organization can 

control access to or claim ownership of the facts of nature is foreign to 

science.

Principles for dissemination of scientific data

(ISCU/CODATA, 2000) 

5. The interests of database owners must be balanced with 

society’s need for open exchange of ideas. Given the substantial 

investment in data collection and its importance to society, it is equally 

important that data are used to the maximum extent possible. Data that 

were collected for a variety of purposes may be useful to science. Legal 

foundations and societal attitudes should foster a balance between 

individual rights to data and the public good of shared data.



Norway (+30 OECD lands) signed the 

Declaration on Access to Research 

Data from Public Funding, January 

2004

Source: http://acts.oecd.org
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OECD Principles and Guidelines for Access to 

Research Data from Public Funding (2007)

The rapid development in computing technology and the Internet 

have opened up new applications for the basic sources of 

research — the base material of research data — which has 

given a major impetus to scientific work in recent years. 

Databases are rapidly becoming an essential part of the 

infrastructure of the global science system. The international 

Human Genome Project is but one good example of a large-

scale endeavour in which openly accessible information is being 

used successfully by many different users, all over the world, for 

a great variety of purposes. 



OECD Principles and Guidelines for Access to 

Research Data from Public Funding (2007)

• Promote a culture of openness and sharing of research data among the public 

research communities within member countries and beyond; 

• Stimulate the exchange of good practices in data access and sharing; 

• Raise awareness about the potential costs and benefits of restrictions and 

limitations on access to and the sharing of research data from public funding; 

• Highlight the need to consider data access and sharing regulations and practices 

in the formation of member countries’ science policies and programmes; 

The Principles and Guidelines should assist governments, research support and 

funding organisations, research institutions and researchers themselves in dealing 

with the barriers and challenges in improving the international sharing of, and 

access to, research data.



Forskningsrådet: Åpen tilgang til forskningsdata (2014): 

Forskningsrådets policy for åpen tilgang til offentlig finansierte 

forskningsdata skal bidra til at forskningsdata er tilgjengelige for 

relevante brukere, på like betingelser, til lavest mulig kostnad. 

Retningslinjene i policyen gjelder alle data i prosjekter som er 

finansiert av Forskningsrådet – med noen unntak.

POLICYEN ER FORMULERT SOM EN REKKE 

ANBEFALINGER – IKKE KRAV. FORSKNINGSRÅDETS 

VIRKEMIDLER VIL I FRAMTIDA TILPASSES PRINSIPPENE I 

POLICYEN. ET MULIG TILTAK ER Å INNFØRE KRAV OM 

DATAHÅNDTERINGSPLANER I PROSJEKTER. 



Guidelines on the Implementation of Open Access to Scientific 

Publications and Research Data in Projects supported by the 

European Research Council under Horizon 2020

› Open access to publications and data

› ERC grants must ensure open access to all peer-reviewed 

scientific publications relating to its results.

› Open access to research data

• Open Research Data Pilot (ORD Pilot) – mandatory!

• Beneficiaries must deposit the data in a research data 

repository so that it is possible to access, mine, exploit, 

reproduce and disseminate the data

• Provide a Data Management Plan (DMP)
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Data underlying scientific publications have to be open! 

Being enforced by rejecting papers

Publishers

2/3 of all publications can not be reproduced!



Is just archiving data enough?
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Source: https://data.europa.eu 

Aim to make research data FAIR

- Findable

- Accessible

- Interoperable

- Reusable
• Good research data management is not a goal in itself, but 

rather the key conduit leading to knowledge discovery and 

innovation, and to subsequent data and knowledge integration 

and reuse.

• "as open as possible, as closed as necessary" and focuses on 

encouraging sound data management as an essential part of 

research best practice. 



28Source: https://data.europa.eu 

Data management plan (DMP)

As part of making research data findable, accessible, 

interoperable and re-usable (FAIR), a DMP should include 

information on: 

the handling of research data during and after the end of the 

project 

what data will be collected, processed and/or generated 

which methodology and standards will be applied 

whether data will be shared/made open access and 

how data will be curated and preserved (including after the 

end of the project). 



Open Science cloud
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File systems

Relational databases (RDBs)

advantage: fast & cheap archiving procedure (on a short run)

disadvantage: low consistency of data

disadvantage: work intensive archiving procedure, 

needs high degree of data organization

usage for mass data is limited

advantage: high consistency of data, 

low costs for data curation, 

good retrieval qualities

Mixed

Relational database -> geocoded data & metadata

File system -> mass data (geophysical data, pictures, films)

How to archive data:

Technical data organisation

F
A

IR
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FAIR: Integrating Data and Information Across 

Observing Systems -> Fitness for Use 

Data availability via DAP (Data Access Protocol) services e.g. OPeNDAP

allowing interoperable access to data from various observing networks



Interested in becoming a data scientist?

According to Harvard Business Review:
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Formal requirements by

› Funding agencies

› Publishers

› Researchers

› Society
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Source: https://data.europa.eu 

Costs related to open access to research data in Horizon 2020 are eligible for 

reimbursement during the duration of the project under the conditions defined 

in the H2020 Grant Agreement 

Provides template for a DMP (similar to the British Data Curation Centre)



Data management is a resource for funding:

› Funding agencies favour projects where DM is allocated with a 

financial post (re-assurance)

• Example UiB/GFI since 2011 data management activities

- 20+ funded projects

- 28+ mill NOK

- 5 (soon 6) data managers on soft money

36

Structured data management at GFI



Data management is a resource for visibility:

• Bjerknes Climate Data Centre (2014)

• Hosting data management office for RI ICOS OTC (2016)

• Data services for data products (SOCAT, GLODAP)

• IOC UNESCO IODE Global Data Assembly Centre (2017?)

• Committee work => 14 since 2010 (IOC UNESCO (IOCCP, 

GOSUD), OECD (GSF), RIs, global initiatives (GOA-ON, 

SOOS), data archives, project level)

• Many papers (20+) and acknowledgements
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Structured data management at GFI
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Create data management 
plans for projects

Funding agencies require archiving

Why:

Minimise chances of data loss

Enables later verifications

Essential for synthesis

Improves quality of science

Public funding for public goods

Easy access to high quality data

What 
we do Gives credibility to science

What do we do?

Archive data

Publish data

Data 
acquisition

Contribute in creation of
data products

Join data-
strategy
projects



Model

output

Chemical 

Oceanography

Marine and 

Limnic Geology

NRT 

Oceanography
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Climate

Data 

Centre
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Software for

Metadata

www

Data catalogues

Physical 

Oceanography

Remote 

Sensing 

Credit goes to

the data source!



Main aim: do not re-invent the wheel –focus on services

› use existing infrastructure and adjust them to our needs

› embedded in the worldwide data access network established by the 

International Council for Science called World Data System

› data search provides metadata 

› outsourced infrastructure through collaboration with PANGAEA

› collaboration with other data centres that are not part of ICSU WDS and 

make their metadata available (e.g. NORSTORE, NMD)

› streamline our data to other metadata inventories 

How does it (technically) work?
ICSU WDS member in 2017
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Vision for structured data management at UiB

› Clear need for a structured and sustainable framework 

integrated in the field of natural sciences (currently not 

performed by IT department or UiB library)

› Should become part of the basic infrastructure and services 

should be available to scientists on a long-term basis (not 

100% dependence on soft money)

› Need for a UiB data policy!

› Need for professional data managers addressing various fields 

of natural sciences

› No need for own long-term archive!
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How shall it be financed?

• Eligible costs (external funding = soft money)

• In-kind contribution

• Overheads
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What we will gain?

• Visibility (science and infrastructure)

• Credibility

• Support for scientists on several levels

• Fulfil legal and societal obligations

• Expertise

-> Become attractive collaborators and attract funding for 

scientists

45



The potential ICOS station RI-
network

Atmosphere Ecosystems Oceans

IMPORTANT RECENT EVENTS:
 STATUS: ICOS ERIC accepted and signed by the EU and ICOS member states
 ICOS RI is an EU land mark activity
 ICOS Norway is a full member of ICOS ERIC according to Ministry of 

Climate and Environment

ICOS Norway and OTC:

Funded by NFR approx. 93 mill NOK (2016-2021)

Coordinator: Truls Johannessen (UiB)

Project management: Abdir Omar (Uni Research

Data management: Benjamin Pfeil



Bergen, Norway | otc.icos-cp.eu/ 

ICOS OTC Data management

Backbone of ICOS (>50 % of the OTC deliverables)

ICOS data policy,  ICOS data lifecycle and OTC deliverables ensure:

• Free and open access without any restrictions (data exchange with 

national data centres)

• 100 % alliance with modern data management plans e.g. British 

Data Curation Centre and the ENVRI Reference Model

• State-of-the art data flow from NRT to data products including QC, 

version control, tracking, documentation



Bergen, Norway | otc.icos-cp.eu/ 

History of marine carbon data management at 

BCCR/UiB

• Dedicated funding for marine carbon research and data 

management through the EU projects CARBOOCEAN (2005-

2009) and CARBOCHANGE (2011-2015) coordinated by 

Christoph Heinze



Bergen, Norway | otc.icos-cp.eu/ 

Community efforts with strong European contribution and 

international support

ICOS ERIC Head 
Office, Helsinki, 
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Bergen, Norway | otc.icos-cp.eu/ 

UiB had the competence in science, project 

management and data management which made us 

an attractive partner to host the RI ICOS OTC! 



What do I want to achieve?

1. Raising the awareness of the fact that observational data obtained at 

UiB are currently not being handled on a systematic bases

2. Publish data and initiate data rescue activities –> scientific heritage

3. Common data policy for UiB where PIs are obliged to make their data 

availability

4. Sustainable funding by consistently  joining all relevant proposals 

5. Make it sustainable by having professional data managers that will 

archive data using existing infrastructure
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‘The value of data lies in their use.’ 

Bits of Power, Issues on Global Access to Scientific Data, US National 

Research Council 1997

Thank you!

https://drive.google.com/file/d/0B1dyZ3Lmzn8SNnUybXZOTERaUTA/view

https://drive.google.com/file/d/0B1dyZ3Lmzn8SNnUybXZOTERaUTA/view

