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HELIOPHYSICS DIGITAL
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Heliophysics missions deliver far more than scientific discovery. They provide the environmental awareness and technical resilience required for humanity's expanding presence in space, from forecasting and crew safety, to commercial operations, to national
security. Yet stakeholder needs beyond science are not well documented. By systematically identifying, engaging, and resourcing end user relationships, we aim to improve mission value and support critical resources.

The Challenge

Heliophysics missions serve a vast stakeholder community. To fully capture their impact,
we must identify who depends on our missions, understand which capabilities matter
most to them, and pinpoint the highest-value targets for improvement.

Evaluation gap
Quantitative scientific impact measures are well-established. However, there are many end users
who rely on Heliophysics mission data, and the means of evaluating the impact are qualitative.

Limited engagement mechanisms
We lack a systematic means of identifying non-science end users, understand their use cases, and
track the critical data resources that they rely upon.

Passive data delivery model

The primary means of data delivery to end users is passive flow through general repositories.
However, customized resources and more active engagement with missions could result in a
tremendous improvement of service and utility.

Expertise disconnect

Data from science missions can be challenging to interpret, and new discoveries can provide
important insight into space weather processes. Yet there is no formal liaison between mission data
experts and end users; this limits both utility and capability.

Who Depends On Us: A Testbed Case
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An End User inventory was conducted by the SDO Mission. The survey was
conducted to understand which resources provided by the mission were being used
by end users and for what purpose.

The primary means of access used by end users was pulling from a fixed site or
repository. In general, there was no engagement with the mission team unless the
end user directly contacted us.

The evolving landscape of PROSWIFT, Artemis, and increasing dependence on
space weather data caused the team to launch the SDO End User Inventory.

Most of the information came from inquiries sent to the project during data outages - an unintended but
powerful indicator of who truly depends on mission data. Any user who relied on SDO data for purposes
other than publishable scientific research was included, producing a catalog of nearly 100 end users.

Analysis of the inventory resulted in five general categories of end user, shown below. Efforts are underway to
map the users to the specific sources that they rely upon. The Heliodata website was updated to provide 42
citable SDO data resources: helio.data.nasa.gov/mission/SDO

The SDO inventory serves as a test case that can be leveraged in producing a general end user inventory and
expanding end user support for all Heliophysics missions.

SDO End User Inventory Categories

I Blue Space Weather & Operations

) non-research end users
identified in the SDO End User IGreen Models & Augmented Products
Inventory, suggesting similar I Red Science Planning / Other Missions

unidentified cases across the entire

. ) .. Community, Public, Education
Heliophysics mission fleet Y

I Orange Commercial & Public Sector

THE BIG THREE

Proposed Effort

Three interlocking pillars formalize work that many missions already do informally.

Tracking and Engagement
Identify & Support End Users

m Map the full stakeholder community, not just scientists
m Enable mission engagement with operational & commercial users
m Track mission value across all end user domains

Future Directions

Many end users are only aware of outages and changes to data access when they
experience a failure to obtain expected data.

Our team is working on resources and services that will provide up-to-date information
and assistance to users via the HelioData site.

Below is a prototype mission data status dashboard developed for the HelioData website.

We are seeking information on what additional resources would be most effective to
support end users. Please help us by filling out our survey.

é HELIOPHYSICS MISSION DATA STATUS

@ Observational Awareness
Real time awareness of space weather

m Shift from passive data delivery, include active evaluation of data and
situational assessment

Maintain real-time awareness of major SWx activity across all missions
Provide operational mission status and updates through dashboard interface

('A') Active Support for End Users

Expert Forecasters Receive Expert Support

Dedicated liaison for every operationally critical dataset
Participation in briefings and assistance in data assessment

Support for understanding Research-to-Operations (R20) challenges, new
models, and advances in data interpretation

THE HELIODATA STAKEHOLDER ECOSYSTEM
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SPACE WEATHER & OPERATIONS

Real-time assessment, forecasts, anomaly
resolution
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SCIENCE PLANNING

End User Situational Awareness - 7 Missions Monitored

s SDO . s DSCOVR

—.— T-@ - ONGOING - Duration: ~45 min
7 | N NOMINAL
All instruments streaming Ground station communications outage; data recovery expected

on next pass.

STEREO .

X E
NOMINAL
Ahead spacecraft nominal SOHO MISSION ACTIVITY
. T-14 hr - RESOLVED - Duration: 2h 10m
SOHO Momentum management maneuver; LASCO in keyhole mode,
@® reduced FOV.

DEGRADED
LASCO keyhole operations

MMS  CcALIBRATION
T-1 day - RESOLVED - Duration: 1h 30m

WIND .

NOMINAL
SWE, MFI, 3DP all nominal
Inter-spacecraft calibration; downlink quality nominal after.

ACE .

NOMINAL STEREO speciAL camPAIGN

Realtime solar wind ot L1 T-2 days - RESOLVED - Duration: 4h @om

Coordinated CME observation campaign with PSP; extended

DSCOVR telemetry.

Ground station outage in progress

ACE oTHER
MMS ® T-3 days - RESOLVED - Duration: 20 min

Brief SWEPAM data gap; root cause under investigation by

NOMINAL project. Nonrecoverable data loss during outage.
All 4 s/c formation holding

® Nominal ® Degraded ® No Data

& Mission Activity 4;”)} Calibration * Special Campaign é_ Ground Outage ( Eclipse

- Citizen Science, Public Exhibitions, Museums,
Apps
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COMMERCIAL & PUBLIC SECTOR

products or are impacted by space weather

MODELS & PRODUCTS H E |.D é | A
Visualizations, models, augmented data / Companies and products that rely on data
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NATIONAL SECURITY

Mission campaign planning, observation

Protection of national assets, defense,

mapping, rocket campaigns SCIENTI FIC RES EARCH military, orbital tracking

Full value of missions: science + national interests - Every mission knows and engages its end users - Forecasters receive critical science support
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We need your help!! Enter your use cases,
provide guidance, or make suggestions at
tinyurl.com/HelioEndUsers

SOHO cALIBRATION
T+1 day - Est. 3h

Flat-field calibration sequence; brief image gaps expected.

SDO  EecLIpsE

T+2 days -+ Est. ~55 min

Seasonal lunar transit.

DSCOVR GRouND MAINT.
T+3 days - Est. 6h

Scheduled maintenance at primary ground station; backup site online,
no interruptions in data expected.

STEREQO SPECIAL CAMPAIGN
T+4 days - Est. 48h

Parker Solar Probe perihelion coordinated observations — increased
cadence.

Wind wmission AcTIvVITY
T+5 days - Est. 2h

Station-keeping maneuver; instrument data paused during burn.

MMS  campAIGN
T+6 days - Est. 72h

Magnetopause burst mode campaign; reduced survey-mode data
volume.
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