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Structured data

Open data

FAIR data



Scientific data should be available to 
anyone who is curious



G. Press, Cleaning Big Data: Most time-consuming, least enjoyable data science task, survey says, Forbes [Inter-
net], 2016 Mar 23. Available at 
http://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-
least-enjoyable-data-science-task-survey-says/#3643728a7f75.
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To make data available to anyone who is curious we need…. 

● Aggregation done for you







Illustrations by Frida Cnossen, Nansen Legacy

Collection of 
similar datasets
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Visualisation 
on SIOS
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Visualisation 
on SIOS



Data
Visualisation
In
Panoply



To make data available to anyone who is curious we need…. 

● Aggregation done for you

● Download in choice of format

● Visualisation made easy

Machine
Actionable

Data



FAIR is a set of guiding principles 

How to make data machine actionable

So tedious and boring tasks can be 
automated.



Data formats

Data centres

Findability

Accessibility

Interoperability

Reusability

FAIR data
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Where should I publish my data? Where do I go to find data?

 



https://sios-svalbard.org/metsis/search
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Other data portals

https://sios-svalbard.org/metsis/search 

https://search.polder.info/ 

https://www.geoportal.org/

Other platforms yet to be developed…

https://sios-svalbard.org/metsis/search
https://search.polder.info/
https://www.geoportal.org/
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Not plausible to connect all data centres to all portals

Data 
access 
portal



Discovery metadata conventions

e.g. ISO 19115, GCMD DIF

Metadata cataloguing and harvesting protocols

e.g. OAI-PMH, OGC-CSW
Method for serving 
the metadata



Data centres that contribute to SIOS

More to come…



Where to publish (most) UNIS data

Arctic Data Centre 
(MET)
https://adc.met.no/

NIRD Research Data Archive
https://archive.sigma2.no/  

Norwegian Marine 
Data Centre (IMR)
http://prod1.nmdc.n
o/UserInterface/ 

EBAS (NILU)
https://ebas.nilu.no/ 

Norwegian Polar Data 
Centre (NPI)
https://data.npolar.no/ 

https://adc.met.no/
https://archive.sigma2.no/
http://prod1.nmdc.no/UserInterface/
http://prod1.nmdc.no/UserInterface/
https://ebas.nilu.no/
https://data.npolar.no/




Data formats

Data centres

Findability

Accessibility
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Reusability

FAIR data



un-FAIR data

Date Time Temperature Salinity X



Machine actionable data formats

Standardised 
structure Include 

metadata

Controlled 
vocabularies

Software 
independent

Well 
documented 
& maintained



Machine-actionable data formats

Darwin Core 
Archive
● Biodiversity data
● Associated 

measurements/facts
● Species lists from DNA 

data
● Fossil data
● …

CF-NetCDF
● Measurements of physical environment
● Time series, vertical profiles, multiple 

dimensions
● Outputs from models
● Point clouds
● Satellite data
● Flow cytometry
● Sedimentary logs
● …



Other formats

● Open is not machine-actionable. Need standardised structure
○ e.g. JSON, XML

● Consistent format but few standards and insufficient metadata
○ e.g. PLY, LAS, outputs from instruments, netCDF without CF

● Metadata conventions not mature enough to be recommended by 
SIOS, but international efforts to improve this
○ e.g. geoJSON, geoTIFF, geoZARR, CAAML 



Advantages of fewer standards

● Fewer standards to learn

● Easier to share data between disciplines

● More efficient to integrate data into services and maintain them



SAFE
Coming soon…



Climate & Forecast (CF) Conventions

Metadata convention

Traditionally only for netCDF (CF-NetCDF)

Investigating how to apply these conventions to other 
formats

Allow interoperability between formats 



Dimensions:
• 3 points of latitude
• 4 points of longitude
• 2 points time 

Variables:
• Variable ‘lat’ has 

dimension lat
• Variable 

‘…temperature…’ has 3 
dimensions

• Variable attributes



Conventions used:
CF
ACDD





OPeNDAP



Are FAIR data available to anyone who is curious today? No

Specialist users 😊

The general public 😞

You 😐 Data that are not FAIR will 
never be available to the public



Publish today based on what should be 
possible in the future

Or in the future we will have no data 
from today



Should all data be FAIR?

Popularity

Time/effort required to make FAIR

Long-tail data

Focus on 
this



Human-readable data

● Descriptive terms
○ Controlled vocabularies where possible

● Don’t rely on cell formatting to make your data understandable

● Software-independent

● Templates

● README



https://www.unis.no/how-to-publish-unis-data/ 

https://www.unis.no/how-to-publish-unis-data/

