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NOAA use of GDC observations

Atmospheric drag on spacecraft in LEO from measurements by GDC — note the Office of
Space Commerce within NOAA is charged with providing basic SSA data and STM services
to commercial space operators especially due to the proliferation of commercial
constellations.

Radio propagation for communications, navigations, and surveillance — note radio
occultation from GDC'’s polar orbits complement COSMIC-2 low latitude orbits - assessing
impacts to GPS system among others.

Assessment of geomagnetic disturbances in LEO will enable space weather predictions of
ground level technological events, e.g. GICs in the power grid among others.

Assessing the radiation environment of LEO impacting spacecraft systems and human
exposure.

GDC has a real-time beacon and is working with both research and operations to optimize
transmission content and latency.
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DC observations vs NOAA requirements

- GDC re-engineered the downlink from a daily scientific download to a space based near
real-time broadcast via a commercial receiving network for partial observations needed for
NOAA’s space weather notification system.

« GDC has a real-time beacon and is working with both research and operations to optimize
transmission content and latency; management has appointed a Deputy Project Scientist to
specifically address space weather issues and GDC capabilities.

« NOAA requirements from missions like COSMIC-2 were cross referenced to GDC
capabilities such as observations of magnetic field, neutral wind characteristics, I-T
characteristics, total electron content and energetic particle populations and precipitation.

« From the IRB (Sept. 2022): GDC observations of I-T conditions will lead to “improvements in
I-T models that are foundational to Space Situational Awareness and Space Weather
prediction.
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GDC Capabillities vs NOAA requirements

GDC Instrument Suite NOAA Observation Requirements
Magnetometer (NEMESIS) Magnetic Fields
Radio Occultation (PROFILE) TEC, NmF2, hmF2
Atmosphere and lonosphere (MoSAIC) Neutral Winds, I-T characteristics
Auroral Precipitation Experiment (CAPE) Auroral Precipitation — particles, energy deposition,

and auroral boundaries
Atmospheric Electrodynamics probe for

THERmal plasma (AETHER); Thermal Plasma Electric fields
Sensor (TPS)
Radiation Environment Monitor (REM) Energetic particles
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- Concepts and plans for enhancements of capabilities

- Improved understanding of needed latency of notifications to customers; e.g. L1
observation products to electric power industry is nominally one hour or less

« Advice on operational platform systems in order to address critical observational gaps or
potential gaps

- Advice on other agency tech demos on NOAA platforms

- Advice on research, tech demos from other agencies to advance understanding of Sun-
Earth interactions and the cause and effect of space weather events

- Develop ways to assess and communicate the value proposition for space weather
operational observations

- Advice on how to further develop applications and models that fully exploit observational
data

- Advice on how operational observations can be used as part of the research infrastructure
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Backups
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Geospace Dynamics Constellation (GDC)
Independent Review Board (IRB) Report

Co-Chair- O.Figueroa
Co-Chair-M.Hagan
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The GDC Mission
6 polar-orbiting satellites at ~375 km Science Instruments:
6 science instruments « AETHER Langmuir probe (PI Andersson,
3 interdisciplinary science teams CU Boulder)
1 radiation environment monitor (REM) * MOoSAIC ion/neutral mass spec (PI Benna,
Precise Orbit Determination for UMBC)

GNSS neutral density cross-calibration « CAPE auroral precipitation (PI Gershman, GSFC)
* TPS Thermal plasma (PI Anderson, UT Dallas)
« NEMESIS Magnetometer (PI Moldwin,
U of Michigan)
* PROFILE GNSS-RO (PI Verkhoglyadova, JPL)

Interdisciplinary Science Teams:

« NEXUS (PI Thayer, CU Boulder): GNSS neutral density;
real-time space weather experience (GOLD & IMAP)

« ADAPTIVE (PI Bishop, Aerospace Corp): model/data
connection & visualization; space weather expertise

« SOPHIE (PI Deng, UT Arlington): multiscale forcing
from above




10/11/2022 Geospace Dynamics Constellation IRB
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to survey the critical scales Baseline and Threshold Missions?

* Doeboard propulsion / LV puts observatories in different e Baseline  Threshold Impacts | Notes

- Important to launch 6 S/Cto
protect the integrity of the o T
minimum required (5) to meet
science objectives in 3 years

Threshold mission: Four spacecraft
address highest priority science ;9
objectives in the STDT e
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