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Outline

1. Information architecture in a nutshell

2. International Heliophysics Data Environment Alliance (IHDEA)

3. COSPAR International Space Weather Action Teams (ISWAT)

4. Python for the Heliophysics Community (PyHC) consortium

5. Heliophysics Archives User Group (HAUS)



Heliophysics Information architecture | A. Masson | 15 March 2022 | Slide  3/35

Information architecture     is about                  Science
• Data format standards

• Metadata standards for describing 
observational and simulation data

• Metadata registries

• DOI

• Data access protocols

• Coordination of the development of 
open source data analysis software

• To ease data distribution and 
data analysis

• To enable data-simulation 
comparision

• To find distributed datasets 
through metadata

• For data citation, discovery 
and access 

• To ease data distribution

• To grow data usage
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IVOA – International Virtual Observatory Alliance 

20 years ago, In the field of astronomy, the 
international virtual observatory alliance (IVOA) was 
setup and led to a number of advances in data model, 
metadata registry, data access layer, applications…

It is still highly active with 
21 international members worldwide

www.ivoa.net

http://www.ivoa.net/
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IPDA – International Planetary Data Alliance 
In the planetary domain, the IPDA adopts standards in particular to
ensure planetary data is captured in common formats (PDS4, PDS3).

Created in 2006, it is now 

composed of 12 space agencies
https://planetarydata.org

The main IPDA goals are
• Support construction of compatible archives.

• Support sharing of tools and software services.
• Facilitate global access to, and exchange of, high quality scientific 

data products managed across international boundaries.

https://planetarydata.org/
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What about Heliophysics?

In the field of heliophysics, international coordination for a common data 
format (CDF) mostly for plasma in situ data dates back to the 1980’s. 

A set of compulsory metadata was defined under the International Solar 
Terrestrial Programme (ISTP)

All CDF files at the NASA Space Physics Data Facility (SPDF) are meant to 
be ISTP compliant. But apart from this data format and metadata standard, 
there was no organization to coordinate efforts in the heliophysics data 
environment. No platform to discuss evolution of this and other standards.
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International Heliophysics Data Environment Alliance (IHDEA)

(Events Leading up to the IHDEA)

• 2017: a number of experts were invited at the UN/US International Space 
Weather Initiative Workshop, Boston College, in a special session on 
heliophysics data environment organised by S. Fung, NASA

• 2018: First international heliophysics data environment meeting was held 
at ESAC, with members from ESA, JAXA, CNES, Obs. Paris, Nagoya 
University and NASA inc. Space Physics Data Facility+SDAC+CCMC; 
main organizer: A. Masson
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International Heliophysics Data Environment Alliance (IHDEA)

• 2019: IHDEA officially created, during a meeting near NASA GSFC

• 2020: setup of WGs, virtually hosted by Obs. Paris

• 2021: annual IHDEA meeting, GNSS experts invited, virtually hosted by 
ESA, 27 Sep.- 01 Oct.

https://ihdea.net

https://ihdea.net/
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The goal of the IHDEA is to encourage the use of common standards and
services to boost data sharing and enhance science.

Main goals are to
o Active involvement of international heliophysics and space weather data providers
o Develop Standards-based data systems with uniform and well-defined terminology
o Coordinated, user-friendly data access and analysis tools to serve diverse communities
o Adequate documentation of data products and sources
o Flexible, interoperable (ex. HAPI), and interconnected data archives, modeling centers, and virtual
observatories
o Effective communication among national and international partners, data providers, data
tool developers, and data users

• The role of IHDEA is to engage the community, foster communication, and to
identify the standards and services which will best serve the science needs.

(courtesy of S. Fung)

Goal and objectives
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Researchers, simulators, information technology experts, developers and
data engineers dedicated to advancing heliophysics* and improving the
heliophysics data environment.

• We are from many different organizations, representing the international
heliophysics community.

* IHDEA Charter specifies that “the term heliophysics encompasses all
studies of our Sun and its interactions with Solar System objects and
beyond, their consequences for and feedback from those objects,
including space weather and space climate.”

(courtesy of S. Fung)

Who are we?
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The IHDEA is governed by its Charter and Bylaws, established
along with the formation of IHDEA in December 2019.

• Membership is open to all organizations and individuals who are involved
in activities related to the heliophysics domain as defined in the Charter.

• Anyone may request and be granted membership by agreeing to both
the IHDEA Charter and these Bylaws (join by going to https://ihdea.net/)

• The IHDEA is governed by an Executive Committee (EC)

How Are We Organized?
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https://issues.cosmos.esa.int/socciwiki/display/IHDEA/IHDEA+Working+Groups

https://issues.cosmos.esa.int/socciwiki/display/IHDEA/IHDEA+Working+Groups
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Some outcome of IHDEA activites

ESA SPARTA: SPace dAta foRmat TrAnslator
converts Cluster Exchange Format to CDF ISTP
converts some PDS3 products from Rosetta to CDF ISTP (IES, LAP, MAG, MIP)
Agreed by ESA Software Licensing Board to be released publicly
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• On-going activity within the 
VSO to request data through 
our Table Access Protocol 
servers (thanks to J.Ireland/E. 
Mansky)

• Proba-2 LYRA/DSLP data will 
be first

• Once done, Solar Orbiter 
should be straightforward

ESA archives accessible (soon) through VSO
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• Cluster data now 
accessible in SPEDAS. 

• Cluster is accessible 
through TAP as well

Cluster Science Archive (CSA) accessible through SPEDAS
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SPASE and HAPI are recommended metadata registry and API 
by COSPAR for heliophysics data and archives
https://www.spase-group.org/
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• PDS4 bundle requires SPASE ID

• What about TM and HK 
products? sensor Temp.

• Now with SPASE 2.3.2 those can 
be distinguished from Science 
products as support quantity

• PDS3 and PDS4 "formats" added

• Mission Manager (ESA) role 
added

BepiColombo/JUICE request 
à Evolution of the SPASE model
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DOI



Heliophysics Information architecture | A. Masson | 15 March 2022 | Slide  19/35

cosmos.esa.int/web/esdc/doi/heliophysics

25,000 DOI minted for ESA datasets, 
for heliophysics experiments
Coordination with NASA SPASE for datasets 

https://www.cosmos.esa.int/web/esdc/doi/heliophysics
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DOI at ESDC 

Google Dataset Search (GDS) is a new search
engine from Google, launched in January 2020.
https://datasetsearch.research.google.com

All 25,000 datasets searchable with GDS

Masson et al., Google dataset search and DOI for 
data in the ESA space science archives, Adv. 
Space Res., 67, 8,  2504-2516, 2021 
https://doi.org/10.1016/j.asr.2021.01.035

https://datasetsearch.research.google.com/
https://doi.org/10.1016/j.asr.2021.01.035


Heliophysics Information architecture | A. Masson | 15 March 2022 | Slide  21/35

3. Discoverability on google dataset search
Please search ‘SOHO GOLF’ @ https://datasetsearch.research.google.com

Experiment name
Mission

Link to key reference article

Link to DOI at ESA (see next slide)
Relation to Google Scholar

Data format

DOI (URL)

Last updated

Data publisher

PI+affiliation

Time coverage

https://datasetsearch.research.google.com/
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3. Discoverability on google dataset search
Please search ‘Solar Orbiter MAG’ @ 

https://datasetsearch.research.google.com

https://datasetsearch.research.google.com/
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3. Discoverability on google dataset search
Please google ‘Cluster WBD dataset’
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DOI: way forward

• DOI on the fly

• On-going improvments of XMM JSON scripts to improve findability per 
observation proposal 

• Inclusion of CHEOPS DOI

• Heliophysics datasets: through SPASE only?

• Still missing a license for all our datasets (on-going work)
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3. Discoverability on google dataset search
Please search ‘Cluster WBD’ @ https://datasetsearch.research.google.com

https://datasetsearch.research.google.com/
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Goal is to define the new 
international space weather 
roadmap in a number of articles 
as a follow up of the 2015 
roadmap published by Schrijver 
et al. (Understanding space 
weather to shield society: A 
global road map for 2015-2025 
commissioned by COSPAR and 
ILWS, Adv. Space Res., 2015). 
This activity is planned to be 
completed by the end of 2022.
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization
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https://www.iswat-cospar.org/

https://ntrs.nasa.gov/citations/20210023307

https://ntrs.nasa.gov/citations/20210023307
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization

6 papers under review
Session at COSPAR 2022+TESS session on open science
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https://www.iswat-cospar.org/

O2: Information Architecture and Data Utilization

6 papers under review
Session at COSPAR 2022+TESS session on open science
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https://issues.cosmos.esa.int/socciwiki/display/HELIOPHYSICSEXT1/Heliophysics+Archives+Public+Area+Home

https://issues.cosmos.esa.int/socciwiki/display/HELIOPHYSICSEXT1/Heliophysics+Archives+Public+Area+Home

