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4 Bottomline upfront ' g

*  SWFO - L1 will continue to provide operational service into late 2020’s
e Continuing to evolve data products based on user input
* Space Weather Program (SWX) planning was initiated in May 2020
* New program is the third pillar in the NESDIS Observing Systems
* Mission will encompass all space weather observational needs including LEO, GEO, HEO and
extended orbits
* SWX program planning has started
* Currently formulation studies underway:
* User needs assessments
* Observational value assessments
* Requirements development
* Initial instruments and constellation options
* Partnership development
 Commercial data buy research
* MS1/KSPo: Phase A notionally planned for 3Q FY21
* Program initiation following MS2/KDP 1 decision gate notionally for 3Q FY22
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Achieving the NESDIS Vision in Space Weather

NESDIS Vision:

A truly integrated digital understanding of our
earth environment that can evolve quickly to meet
changing user expectations by leveraging NOAA’s
own capabilities and partnerships.

Space Weather Strategic Objective:
Advance Space Weather observational leadership in
LEO, GEO, and extended orbits consistent with the
agency’s responsibilities within the National Space
Weather Strategy and Action Plan.

Space Weather Roles:

* Maintain and extend space weather
observations from LEO, GEO, HEO and extended
orbits (Lagrange 1 and beyond)

* Improve and expand our product suite

* Collaborate with partners to collect, process,
and deliver relevant data to our users

* Interpret and provide data in a manner that
users can readily access and understand

NESDIS Strategic Objectives @
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Pl | Advance terrestrial | Advance Space Evolve LEO architecture to | Develop agile, scalable
observational Weather enterprise system of ground capability to
leadership in observational systems that exploitsand | improve efficiency of service
geostationaryand | lea dership in LED, deploys new deliverables and ingest of
3 extended orbits GEQ, and extended | observational capabilities | data from all sources
orbits.
5 figh Provide consistent ongoing enterprise-wide user engagement to ensure timely response
o to user needs
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Space-Based Space Weather at NOAA and Partners

GOES 1-3 GOES 4-7 GOES 8-12 GOES-NOP NASA SDO GOES-R Series

COSMIC-2
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2019 Space Weather Strategy and Action Plan

Space Weather Operations, Research, Mitigation Working Group,
National Science & Technology Council

NATIONAL SPACE WEATHER
STRATEGY AND ACTION PLAN
Likelihood
Product of the (Expected average
SPACE WEATHER OPERATIONS, RESEARCH, and MITIGATION occurrence) A
WORKING GROUP
SPACE WEATHER, SECURITY, and HAZARDS SUBCOMMITTEE
COMMITTEE ON HOMELAND and NATIONAL SECURITY High " &
of the (Averaging about one M?IOI'
NATIONAL SCIENCE & TECHNOLOGY COUNCIL every 10 years) Hm‘cane
Medium Attack 4 -
March 2019 (Averaging about one 2 Large
every 50 years) N N Cyberattack
Low
(Averaging about one
2020 Enhancing the every 100 years)
Security of the North Very Low
. . . (Averaging about one
American Electric Grid every 150 years or more}
: Very Low Low Medium High Very High
CO n g ression al B u d g et (Hundreds of millions of  (Billions of dollars or (Tens of billions (Hundreds of (A trillion dollars
Off | ce dollars or less) less) of dollars) billions of dollars) or more)

Potential Economic Effect
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Space Weather is Inherently Disaggregated
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SWFO Mission Architecture

NOAA SWFO Primary & Partner Ground NASA
Ground Stations Networks DSN/NEN

~" Direct Insertion Transfer Orbit\'

Sun-Earth '
d, HK Data, Ranging

L1 s-band: CrY

. : e Data
A ( -t o JalLa
. CrioonN Ja\
/ elala > ! AW .
- - Ye . 1. 2N ~

S-ban " " ] |
nd: Cmd (Commgency)

User Retrospective
Community Products

— -

Suitland, MD

Real-time

Prodiicte Boulder, CO

Department of Commerce // National Oceanic and Atmospheric Administration // 10


http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites

Constellation Risk for Key NESDIS Observations
(Programs of Record)
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Space Weather Program Overview

. SWX Space Weather Program
The mission to subsumes the Space Weather Follow-on program and provides continuity for hosted space weather instruments on GOES-R,
COSMIC-2 and other LEO satellites.

* Includes continuity for L1 observations, off-Sun Earth Line (L5)

* Considering expanding to include observations from “Tundra” to Lagrange points and beyond L1
* Ground services for Space Weather mission Data Continuity and Potential New Observations

* SWX considering all space weather-observing assets
deployed at LEO, GEO, HEO and extended orbits:

e Government spacecraft

* Instruments or payloads hosted on commercial/partner spacecraft
* Potential use of commercial services and observational data

* Potential partnerships, interagency and international

* Operational in the 2024 -2040 timeframe

* Currently in pre-formulation:
* Instrument and constellation studies underway
* User needs assessment underway
* Requirements definition underway

* Notional Program Schedule
* System Requirements Review, 3Q FY21
* Milestone 1,3Q FY21

2000/02/27 07:42

Clockwise from top left:

* System Definition Review 2Q FY22 a) Coronal imagery (LASCO)

* Milestone 2,3Q FY22 b) Magnetograph imagery (HMI),

*  SWFO-L1launch 1Q FY25 c) Thermospheric imagery (GOLD),
*  SWXL11launch, 2Q FY28 d) aurora (POLAR).
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= Notional SWX Formulation thru 2 Qtr. FY21 ﬁa
Timeframe | status______

SWX Pre-Formulation Event/Activity

Initial trade Studies (SWPC, NCEI, GSFC, MITRE, Aerospace, 4Q FY20 Completed
ASTRA)

User Needs Studies (NASA, SWPC, MITRE, GEO-XO, ) 4Q FY20 Underway; ECD 2Q FY21
Initial AOA (NASA, SWPC, NCEI, GSFC, MITRE, AEROSPACE, 4Q FY20 Underway; ECD 1Q FY21
ASTRA)

Requirements Working Group 2Q FY20 Work Underway
GEO Broad Agency Announcement Study Contracts 3Q FY20 Awarded; ECD 2Q FY21
Interagency and International Partnership development 1Q FY21 Underway; ECD 3Q FY21
Requirements Definition Plan then briefed to NOSC 2Q FY21 Underway; ECD 2Q FY21
Formulation Authorization Document 1Q FY21 ECD 2Q FY21
NOAA-NASA Inter-Agency Agreement 3Q FY21 Planned

User Needs Workshops 2Qt FY21 3Q FY21
Program Level 1 Requirements 1Q FY21 Drafted; ECD 3Q FY21
System Requirements Review 3Q FY21 ECD 3Q FY21

MS1/KDPo 3Q FY21 ECD 3Q FY21
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>4 Notional SWX Formulation thru 2 Qtr. FY21 MS2

SWX Pre-Formulation Event/Activity Status

Detailed concept studies, instruments, S/C, architecture 2Q FY20 ECD 2Q 2021
Detailed AOA 2Q FY21 ECD 2Q FY22
Requirements Societal and Economic Benefits 2Q FY21 ECD 3Q 2021
Continuing Interagency and International Partnership 1Q FY20 ECD 2Q 2022
development

Formulation Agreement 1Q FY21 ECD 2Q FY22
NOAA-NASA Inter-Agency Agreement completion 2Q FY21 ECD 2Q FY21
Independent Review 2Q FY21 ECD 2Q FY21
System Definition Review 2Q FY22 ECD 2Q FY22

MS2/KDP1 Review 3QFY 22 ECD 3Q FY22
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> SWX Summary

*  SWFO - L1 will continue to provide operational service into late 2020’s
e Continuing to evolve data products based on user input
* Space Weather Program (SWX) planning was initiated in May 2020
* New program is the third pillar in the NESDIS Observing Systems
* Mission will encompass all space weather observational needs including LEO, GEO, HEO and
extended orbits
* SWX program planning has started
* Currently formulation studies underway:
* User needs assessments
* Observational value assessments
* Requirements development
* Initial instruments and constellation options
* Partnership development
 Commercial data buy research
* MS1/KSPo: Phase A notionally planned for 3Q FY21
* Program initiation following MS2/KDP 1 decision gate notionally for 3Q FY22




