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What is Virtual Access (VA)?
in the POLARIN context



In the context of POLARIN, Virtual Access 
(VA) refers to the provision of user-friendly, 
free, and open online access to scientific 
data, metadata, and data services from 
select polar research infrastructures (RIs). 
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… and you are these select polar RIs!

POLARIN VA



Observation Networks

• ARC-MO: Multi-purpose mobile observatory 

• GEM: Greenland Ecosystem Monitoring database

Data Infrastructure

• Arctic Biodiversity Data Service

• ARICE Data Infrastructure

• Italian Arctic Data Center

• INTERACT data portal

• Italian National Antarctic Data Center

• POSEDA

• SIOS Data Management System

Research Stations & Observatories

• Abisko Scientific Research Station

• Whapmagoostui-Kuujjuarapik Research Complex

• Dirigibile Italia Station

• Kevo Subarctic Research Institute

• Kilpisjärvi Biological Station

• Koltur Station

• Oulanka research station

• Pallas-Sodankylä Atmosphere-Ecosystem Supersite

• Tarfala Research Station

• Western Arctic Research Centre

• Concordia Station

• Mario Zucchelli Station



POLARIN VA will:
• publish currently non-public data at your RI available in open access 

repositories to expose it to a broader audience 
• improve the FAIR-compliance of data already existing at your RI
• aggregate all these data and serve these data in a standardized and 

unified manner

Objectives



Making your data compliant with POLARIN VA will:
• accelerate research by providing open access to historically unavailable datasets, 

and by making cross-institutional and cross-discipline collaborations and meta-
analyses more feasible

• allow your data to be used to benefit society by automatic aggregation into 
operational decision-support systems, weather/climate models, and aggregated 
data products

• reduce the data management burden on researchers using your RI, increasing their 
efficiency

• improve impact of your RI by allowing for easy data citations (pro-actively preparing 
for envisioned ‘data index’ as alternative for ‘h-score’ index)

• make your RI more competitive for future funding rounds, as funders increasingly 
require open, FAIR-compliant data as a condition of grants

By being part of POLARIN VA your RI is legally obliged/committed to offer your 
data in a manner that is compliant with POLARIN VA requirements. You risk losing 
the POLARIN VA funding if not fulfilling these requirements.

Why should you care?
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Extending existing 
datasets or 
collections
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AI can not make up metadata. If there is ambiguity in the data 
description, AI (or a person) will never be able to reliably and correctly 
interpret the meaning of the data.

‘But AI will easily fix this for us!’
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Differences between 
POLARIN Data Hub and VA 



How is POLARIN VA set up?
And you can offer your RI data in a POLARIN VA-
compliant manner



The POLARIN metadata catalogue for VA

A machine interoperable catalogue that

… works as a broker: compatible with several 
mechanisms for exchanging discovery 
metadata

… harvests information from Ris providing VA 
without moving data

… transforms harvested information into an 
internal data model and enriches 
information in the process where possible



Data model: a blueprint that defines how data 
should be structured and outlines relationships 
between data elements

Minimum viable: what should at least be 
communicated about datasets in the discovery 
metadata to be fully compatible with POLARIN 
VA

Generic: should work for all scientific domains 
covered in POLARIN

Minimum viable generic data model



The Architecture Document 
on GitHub has mappings for 
relevant metadata standards 
in use:

https://github.com/polarin-
he/va_add/blob/main/doc/pol
arin_add.pdf

Mapping metadata elements to standards

https://github.com/polarin-he/va_add/blob/main/doc/polarin_add.pdf
https://github.com/polarin-he/va_add/blob/main/doc/polarin_add.pdf
https://github.com/polarin-he/va_add/blob/main/doc/polarin_add.pdf
https://github.com/polarin-he/va_add/blob/main/doc/polarin_add.pdf


Critical elements for discovery metadata
If this is missing the information harvested will not be 
ingested!

All datasets need to be described with
… unique identifier (DOI or a UUID with namespace)
… title
… abstract
… spatiotemporal location (time, lat, lon, z, sometimes 
even more dimensions)
… link to data access
… project (in this case ‘POLARIN’)

That way we can differentiate between unique datasets 
and avoid storing duplicate datasets in the database

However, including the other elements is highly 
beneficial to provide proper credit to PIs and data 
repositories serving data!



How to make your database compatible 
with POLARIN VA
Set up a machine-readable interface that serves your data in a standardized 
manner, more commonly known as an Application Programming Interface 
(API)! 

Do implement:
• Widely-adopted, standardised information (metadata) exchange protocols. POLARIN 

currently supports: OAI-PMH, OGC CSW, OpenSearch, and schema.org. 
• Widely-adopted information (metadata) documentation standards. POLARIN currently 

supports:  GCMD DIF (multiple flavours), ISO19115 (multiple flavours), DCAT, 
schema.org, ACDD, CF

• Widely-adopted, proprietary, standardized file formats:  CF-NetCDF, Darwin Core 
Archives

• Widely-adopted, open-source, and standards-compliant data server solutions: 
THREDDS or Hyrax (OPeNDAP compatible)

• Sitemaps (increased efficiency)
• High dataset granularity (avoid single, massive, monolithic files)

Do not implement:
• Proprietary, non-standardised APIs
• Proprietary, non-standardized, domain-specific file formats
• Lazy-loading of webpages (introduces unpredicatability)

There are ongoing efforts to accommodate more protocols!



Take-home message
You don’t need to overhaul everything at once.
Focus on one dataset, apply 2-3 easy wins, and
scale from there. The goal is to reduce friction for
users while making data self-serviceable and
interoperable!



Contact Us
Questions related to Virtual Access

SIOS (polarin@sios-svalbard.org)

Questions related to the POLARIN Data Hub

Rachele Bordoni rachelebordoni@dedagroup.it)

Antonio Novellino (antonio.novellino@dedagroup.it
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