
Data Processing Levels for Researchers

• The SPD-41a data processing levels appear to only apply to mission-
contributed data.

• Researcher-contributed data currently categorized as level 5 data, above all 
mission data levels.

• Higher data processing level implies higher level of service, but…
Researcher-contributed data should not have better curation 

and services than our exploration class mission data!
• Researcher contributed data needs a data processing level categorization 

system to:
• Clarify what is needed in a data submission of SMD-funded data.
• Set researcher expectations for curation and assistance.
• Provide guidance on OSDMPs.
• Simplify reviews of OSDMPs upon completion of funding.

How to construct a strawman draft of these levels?
• SPD-41a requirements and data transparency are of primary importance.
• Incorporating the compliance metric used by the OSCDO summer intern. 

(Becca Michelson et al. 2024) 

• Ideas from the Open Modeling Foundation for model outputs. 
(https://doi.org/10.5281/zenodo.12943228)

• Ideas from earlier work on publication transparency. 
https://zenodo.org/records/10934205 
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Levels of Service for Heliophysics

• Primarily funded to handle NASA mission data, but
• SPD-41a requires us to also support the research community. 
• Need to formalize how to support smaller projects.
• Backlog increasing! Triage needed.
• Getting requests to host non-NASA data due to our high-class 

services. How to handle this?
• Need to clarify these relationships and level of commitment.
• Need to define what curation is appropriate for the dataset.

Building a strawman draft on existing work:
• Earth Science levels of service (LoS) + changes

(https://www.earthdata.nasa.gov/engage/new-missions/level-of-service) 

• Added a lower level for fast, low effort semi-automated curation: 
Rudimentary

• Incorporating an HDRL Zenodo community (coming soon)

Heliophysics Data Processing Levels for Missions

• Modifying SPD-41a Appendix E. Other data levels are currently identical.

STRAWMAN DRAFT:
• Data Level 1: Reconstructed, unprocessed instrument data at full 

resolution, time-referenced, and annotated with ancillary information. 
Data contributors for data of this level must consult HDRL for potential 
archival requirements.

• Data Level 2: Data that have been processed to remove instrument or 
sensor effects. This level of data is typically in physical units that 
correspond to an observable or physical quantity. Data of this level and 
higher must be archived at the HDRL.

HDRL’s Desirable Characteristics Analysis

Strong wording in SPD-41a motivates attention:

• Section V: ““The following policies shall apply to the repositories 
designated for archiving for SMD-funded scientific information:
A. Repositories designated as appropriate for archiving of SMD-funded 
scientific information shall align, to the extent practicable, to the 
National Science and Technology Council document entitled Desirable 
Characteristics of Data Repositories for Federally Funded Research."

• Appendix D: “Following the OSTP Desirable Characteristics of Data 
Repositories for Federally Funded Research, SMD data repositories 
should have the following characteristics:”
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• Free and Easy Access / Open Accessibility
• Long-term Organizational Sustainability / Sustainability
• Curation and Quality Assurance / Curation 
• Broad and Measured Reuse / Documentation 
• Common Format / Standardization
• Long-term Technical Stability / Sustainability
• Security and Integrity / Secure

• Risk Management
• Retention Policy
• Metadata / Searchability 
• Common Format / 

Standardization
• Security and Integrity / 

Secure
• Preeminence
• Independence

• Clear Use Guidance 
• Unique Persistent 

Identifiers / Citable
• (Metadata) Provenance
• Authentication

• Peer review
• Public review
• Certification
• (legacy datasets*)

HDRL 
Analysis

Basic FAIR Analysis of HDRL Datasets

• No FAIR analysis tool exists for SPASE metadata (the metadata 
structure in Heliophysics). Built a simple one to gauge present status.

• Prioritized a few basic FAIR concepts and compliance checks:
• Citations, DOIs, licenses, data.gov / DCAT3-US, data access URL, 
• data access success/fail (not shown)

• Mentored an intern (Z. Boquet) over summer of 2024 for this work.
• Results helped prioritize efforts towards improving FAIR for HDRL 

datasets: doi: 10.5281/zenodo.13258465
• Note: Most data served by HDRL have a CC0 license but this is not 

specified in the SPASE records.

➢ Add support 
in SPASE for 
SPDX 
identifiers

➢ Redesign 
SPASE to 
linearize 
extraction 
rules

➢ Improve 
connections 
to related 
items

➢ Map SPASE to 
schema.org 
via SOSO.

https://tinyurl.com/
PublicDesChar 

https://tinyurl.com/
ResearchDPL 

HDRL Outreach and Marketing Strategy

Goal: Increase community awareness of HDRL and gather user feedback on 
the usability of the resources across a broad audience demographic.

Activities
• Outreach performed at CEDAR, SHINE (Heliophysics-specific workshops)

• Sessions and tables are better than posters
• Better to combine solar and space physics tutorials than separate

• Virtual mini-workshops coming in October and November
• Prior knowledge surveys
• HDRL intro and repository tutorials
• Analysis tutorials
• Post-knowledge survey

• Software environment survey (below):
• “By developing these software environments based on community 

input, we intend to increase the reproducibility of your research for 
others, which research shows is expected to increase citations to 
your work and increase collaboration across our communities.”

• 26 responses so far, will be open through AGU 

Next steps
• Analysis Working Groups in Heliophysics [(meta)data focused, service 

focused]
• Formally launch outreach and community interaction with an HDRL 

workshop?

Heliophysics Software Search Interface

Goal: Improve FAIR for software in Heliophysics by building a software 
metadata registry to power an intuitive and capable search interface.
• Collaborating with NASA Goddard’s Exoplanet Modeling and Analysis 

Center (EMAC)
https://emac.gsfc.nasa.gov/ 

• Will be hosted openly on GitHub.
• Designing a metadata structure for software in Heliophysics.
• Building based on FAIR4RS and CodeMeta guidelines.
• More to come at AGU 2024!
• Funded by NASA ROSES HPOSS https://tinyurl.com/HPOSS2024 

• Effort exposes complexities in Heliophysics data environments.
• In-situ vs remote
• Space physics vs solar physics
• Mission vs researcher

• Difficult to match our conventions to the model of Earth Science.
• Need resourcing for tool development to support lower levels of service.
• How should the level of service for a given dataset change with time?

https://orcid.org/0000-0003-0875-2023 
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