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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
* SWXwas initiated by Dr. Volz, March 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 April 2021
* Preparing for formal program initiation following MS2/KDP 1 decision gate notionally in 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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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

Department of Commerce // National Oceanic and Atmospheric Administration // 8



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)

2020 | 2021 2022 | 2023 | 2024 2025 | 2026 | 2027 | 2028 | 2028 | 2030 2031 2032 | 2033 | 2034 | 2035 | 2036 2037 | 2038 | 2039 | 2040
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CME Imagery and In-situ Solar Wind Measurements
are Key for Timely Space Weather Forecasts

NOAA’s National Weather Service Space Weather
Prediction Center (SWPCQ) is the nation’s official
source of Alerts, Watches, and Warnings

Coronal Mass Ejection (CME) Imagery

* CME imagery (visible-light imagery of the most
destructive global events) are used for 1-4-day
warnings of geomagnetic storm conditions

* Currently provided by ESA/NASA Solar and
Heliophysics Observatory (SOHO) mission, which
launched in 1995

2014/09/09 01:03

Upstream Solar Wind Data

* Solar wind plasma and magnetic field 2014-09-09 02:00:00
measurements provide 15-60-minute notice for
geomagnetic storm conditions

* Primary Source: NOAA’s Deep Space Climate
Observatory (DSCOVR), launched in 2015

— Safe hold since June 2019. Expected return to
operations in Q2 FY20

* Current backup: NASA Advanced Composition
Explorer (ACE) launched in 1997

NESDIS provides NWS/SWPC with essential

b . h . SWPC’s Models Require Reliable Real Time
observations to meet these requ1rements Space Weather Data
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Pillars of NESDIS Observing System Implementation

Integrated, Adaptable and Affordable: Orbits, Instruments & Systems

GEO LEO Space Weather

Continuous real-time Miniaturized instruments on small, Reliably monitoring space

observations supporting affordable and proliferated weather from L1, GEO and LEO
warnings and watches of satellites and partner data can protect the nation’s
severe weather and hour-by- improving forecasts through valuable, vulnerable

hour changes. High-inclination | better and additional data. Better | infrastructure. New capabilities

orbits to observe northern precipitation forecasts, wave at L5 and HEO can provide
latitude & polar regions. height predictions, ocean currents, | additional insight and improve

and more. forecasts.

Common Ground Services
Secure ingest of data in different formats from different partners requires a flexible, scalable platform.
Common Services approach integrates Cloud, Al and machine-learning capabilities to verify, calibrate
and fuse data into new and better products and services.

Department of Commerce // National Oceanic and Atmospheric Administration // 11


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

SENTINEL

JASON
el éﬁ\\ HIMAWARI

@ (JAPAN)
A 140°E 4
o %

3¢ Gen.

GEO-
KOMPSAT
(SOUTH

KOREA)
128°E
GNSS-RO
EPS-SG-A
EPS-SG-B
3~Gen 0 V £
(USA) METEOSAT-0 ~ g'
75° W METEOSAT (EUMETSAT)
3" Gen. 57.5°E
(EUMETSAT)

OD

Department of Commerce // National Oceanic and Atmospheric Administration // 12



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

Evolution of NOAA and Partner Space Architecture
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Starting Point — Program of Record 2025

3-Axis
Stabilized ESPA
Class
Spacecraft

Compact
Coronagraph
(CCOR)

2025 NOAA Space Weather
Observing Program of Record
Starting point for Infrastructure Workshop

SWFO — L1 platform
GOES - U
COSMIC-2
GOLD
Metop — C, SG Al, SG B1
ESA — L5 (2027)

What’s next for 2030 and beyond? N4
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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 hosted on
GOES-R, JPSS, COSMIC-2 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

* SWXincludes 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 2000/02/27 07:42
* User needs assessment underway
* Requirements definition underway
* Notional Program Schedule
* System Requirements Review, 2021
* Milestone 1, 2021

* System Definition Review, 2022 C)lo‘ék""ise 1|‘r.om top I?If_t,:b\ 5CO)

. . a) Coronal imagery :

. QAVI\I/?:S(J)COLn? 25 20hzz b) Magnetograph imagery (HMI),
-L1launch, 2024 c) Thermospheric imagery (GOLD),

* SWXLilaunch, 2027 d) aurora (POLAR).
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SWX formulation drivers and assumptions for planning @

e Approach to formulation process development
* Program process for formulation
* Project process
* Requirements Process
e XORWCG
* User Needs
* Benefits analyses
«  DOC/NASA according to NOAA/NASA MCP, DOC docs, NASA NPR 7120.5E
* Objectives and Requirements
* Driven by need date to maintain Imager continuity
* Key Performance Parameter: Solar geomagnetic storm warning, etc....
* Low risk tolerance for KPP (NASA Class B)
* More risk tolerance for other elements (Class C or D)
* Requirements are observations (L1b data); data products (L2) will be developed
separately (NCEI, STAR, SWPQ?)
* More autonomous operations and lower operational cost
e Ground will employ NESDIS enterprise ground system and mission unique elements
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Program Pre-Phase A: Concept Development @

Define Program and Requirements leading up to System Requirements Review
Defined at System Requirements Review :
 Initial Program Level 1 Requirements
* Understanding of User needs and space weather value
e Observations planned, from NOAA systems and commercial sources
* Instrument performance baseline and options
* Space architecture
* Observational needs from orbital domains
* Detailed trades with number of observatories, their orbits and payload
complements.
* Use of NOAA satellite hosting, commercial hosts, free flyer trades
e (Cost, schedule and risk assessment
* Ground system roles and feasible system concepts
e Technology Readiness Assessment with rough cost and schedule estimates
Mission Needs Statement
* User Engagements, Societal and Economic Benefits Studies, Previous and new
requirements studies
¢ MS1/KDPo Review: Program Initiation Approval
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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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Program Phase A: Concept Definition @

* Defined at Mission Definition Review :
 Initial Program Level 1 Requirements
Observations planned, from NOAA systems and commercial sources studies
* Instrument concept and performance baseline studies
Detailed space architecture studies
* Number of NOAA spacecraft, their orbits and payload complements
* Use of NOAA satellite or commercial hosts
* Detailed communication architecture concepts
Detailed ground system roles and feasible system concept studies
Technology Readiness Assessment with rough cost and schedule estimates
* Program Management Plan
* Acquisition Strategy
* Architecture societal and economic benefits studies
¢ User engagements and use of STAR ASPEN tool
e MS2/ KDP1
* Acquisition approval for program to proceed
* Project acquisition cycle for each project
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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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L

Project formulation: Pre-phase A and Phase A

For each candidate project, pre-phase A
* Conduct competitive industry studies for each candidate concepts
* Prioritizing the instrument studies ahead of spacecraft and ground, as they are expected to be critical
path
* ldentify project risks, costs, and schedules
* Hold a Mission Concept Review prior to MS1/KDP A
* Prepare for MS1/KDPA review, approval for phase A start
For each candidate Project, the Phase A study will:
* Detailed studies to develop baseline concept
* Evaluate concepts against program measures of effectiveness, cost, schedule and risks
* Develop Concept of Operations and next level requirement documentation
* Finalize initial project requirements with System Requirements Review
* Prepare for MS 2 DOC project.
* Develop Project Management Plan and System Engineering Plan
* Hold an Acquisition Strategy Meeting
User needs assessments will continue for possible instrument concept changes.
Projects under consideration include observational requirements at Low Earth Orbits, Geostationary
Orbits, Highly Elliptical Orbits and extended orbits on Sun-Earth Line and off- Sun Earth Line.
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User Requirements Studies @

* Economic Benefit Analysis of NOAA’s Space Weather Products and
Services to the Electric Power Industry, Eastern Research Group, Inc.
(ERG), August 2020

* Customer Needs and Requirements for Space Weather Products
and Services, Abt Associates, Inc., March 2019

* Social and Economic Impacts of Space Weather in the United States, Abt
Associates, Inc, September 2017

* Space Weather Prediction Center study on user uses of space weather
products and potential enhancements with improvements in space weather
products. Ongoing as part of the SWX formulation effort

* Future focus user engagements anticipated to fill in the gaps
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>4 Partnership Development Activities @

Formalizing partnership effort with European Space Agency (ESA)
* Presently working the hosting of NESDIS Compact Coronagraph (NRL) on ESA L5 mission

* Investigating additional potential collaborations
* Held aninitial ESA/NOAA workshop where several other collaborative opportunities were identified
* Future workshops planned to discuss potential details

Investing potential collaboration and partnerships with the Department of
Defense Space Weather group

* DoD space weather plans were briefing at the SWX requirements working group
* Continuing to work with DoD representatives to coordinate formulation efforts.

Plan to continue data product research activities with joint NOAA-NASA

technology studies

* Global Dynamics Constellation

* Polarimeter to Unify the Corona and Heliosphere, (PUNCH)
* Global-scale Observations of the Limb and Disk (GOLD)

* Participating in study with Environment Canada on potential arctic mission
* Continue user needs assessments including partner inputs

Department of Commerce // National Oceanic and Atmospheric Administration // 24


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

Architectural Studies

* Prioritizing observations
* Prioritizing the observations against societal and economic benefits
* Prioritizing observations at different orbital domains options

* Investigating potential partnerships and commercial space weather data

* Initial AOA Objectives
* Identify architecture drivers
* Requirements
* Technologies
* C(Costs
* Risks
* Scope a feasible architecture to implement in the next 15 years
* Develop arough order of magnitude cost estimate for planning purposes only
* Identify critical technologies and risks
* Phase A studies will go into much more detail and define the program architecture and elements
* Detailed instrument, Spacecraft, and architecture concepts
* Architecture impact analyses, use of STAR ASPEN tool
* Societal and Economic Benefits analyses
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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
* SWXwas initiated by Dr. Volz, March 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 April 2021
* Preparing for formal program initiation following MS2/KDP 1 decision gate notionally in 3Q FY22
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	•
	•
	•
	•
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	•
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	•
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	•
	•
	•
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	•
	•
	Ground services for Space Weather mission
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	Operational in the 2024 
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	•
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	•
	Currently in pre
	-
	formulation:


	•
	•
	•
	•
	•
	Instrument and constellation studies underway


	•
	•
	•
	User needs assessment underway


	•
	•
	•
	Requirements definition underway
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	Notional Program Schedule 
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	•
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	•
	•
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	•
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	•
	•
	•
	SWX L1
	-
	1 launch, 2027
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	Coronal imagery (LASCO),


	b)
	b)
	b)
	Magnetograph imagery (HMI), 
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	Thermospheric imagery (GOLD), 


	d)
	d)
	d)
	aurora (POLAR).
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	•
	•
	•
	Driven by need date to maintain Imager continuity


	•
	•
	•
	Key Performance Parameter: Solar geomagnetic storm warning, 
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	….
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	•
	•
	Low risk tolerance for 
	KPP
	(NASA Class B)


	•
	•
	•
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	•
	•
	•
	Requirements are observations (L1b data); data products (L2) will be developed 
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	Program Pre
	Program Pre
	Program Pre
	-
	Phase A: Concept Development


	•
	•
	•
	•
	•
	Define Program and Requirements leading up to System Requirements Review


	•
	•
	•
	Defined at System Requirements Review :


	•
	•
	•
	•
	Initial Program Level 1 Requirements 


	•
	•
	•
	•
	Understanding of User needs and space weather value



	•
	•
	•
	Observations planned, from NOAA systems and commercial sources


	•
	•
	•
	•
	Instrument performance baseline and options



	•
	•
	•
	Space architecture


	•
	•
	•
	•
	Observational needs from orbital domains


	•
	•
	•
	Detailed trades with number of observatories, their orbits and payload 
	complements.


	•
	•
	•
	Use of NOAA satellite hosting, commercial hosts, free flyer trades


	•
	•
	•
	Cost, schedule and risk assessment



	•
	•
	•
	Ground system roles and feasible system concepts


	•
	•
	•
	Technology Readiness Assessment with rough cost and schedule estimates



	•
	•
	•
	Mission Needs Statement


	•
	•
	•
	•
	User Engagements, Societal and Economic Benefits Studies, Previous and new 
	requirements studies



	•
	•
	•
	MS1/KDP0 Review: 
	Program Initiation Approval
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	Formulation Event/Activity
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	Status
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	Level 1 Requirements 
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	System Requirements Review
	System Requirements Review
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	System Requirements Review
	System Requirements Review



	3Q FY21
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	3Q FY21
	3Q FY21



	ECD 3Q FY21
	ECD 3Q FY21
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	Program Phase A: Concept Definition


	•
	•
	•
	•
	•
	Defined at Mission Definition Review :


	•
	•
	•
	•
	Initial Program Level 1 Requirements 


	•
	•
	•
	Observations planned, from NOAA systems and commercial sources studies


	•
	•
	•
	•
	Instrument concept and performance baseline studies



	•
	•
	•
	Detailed space architecture studies


	•
	•
	•
	•
	Number of NOAA spacecraft, their orbits and payload complements


	•
	•
	•
	Use of NOAA satellite or commercial hosts


	•
	•
	•
	Detailed communication architecture concepts



	•
	•
	•
	Detailed ground system roles and feasible system concept studies


	•
	•
	•
	Technology Readiness Assessment with rough cost and schedule estimates


	•
	•
	•
	Program Management Plan 



	•
	•
	•
	Acquisition Strategy 


	•
	•
	•
	Architecture societal and economic benefits studies


	•
	•
	•
	•
	User engagements and use of STAR ASPEN tool



	•
	•
	•
	MS2/ KDP1


	•
	•
	•
	•
	Acquisition approval for program to proceed



	•
	•
	•
	Project acquisition cycle for each project
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	Detailed concept studies, instruments, S/C, architecture
	Detailed concept studies, instruments, S/C, architecture
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	Detailed concept studies, instruments, S/C, architecture
	Detailed concept studies, instruments, S/C, architecture
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	ECD 2Q 2021
	ECD 2Q 2021
	ECD 2Q 2021
	ECD 2Q 2021
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	Requirements Societal and Economic Benefits
	Requirements Societal and Economic Benefits
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	Requirements Societal and Economic Benefits
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	2Q FY21



	ECD 3Q 2021
	ECD 3Q 2021
	ECD 3Q 2021
	ECD 3Q 2021




	Continuing Interagency and International Partnership 
	Continuing Interagency and International Partnership 
	Continuing Interagency and International Partnership 
	Continuing Interagency and International Partnership 
	Continuing Interagency and International Partnership 
	development



	1Q FY20
	1Q FY20
	1Q FY20
	1Q FY20



	ECD 2Q 2022
	ECD 2Q 2022
	ECD 2Q 2022
	ECD 2Q 2022




	Formulation Agreement
	Formulation Agreement
	Formulation Agreement
	Formulation Agreement
	Formulation Agreement



	1Q FY21
	1Q FY21
	1Q FY21
	1Q FY21



	ECD 2Q FY22
	ECD 2Q FY22
	ECD 2Q FY22
	ECD 2Q FY22




	NOAA
	NOAA
	NOAA
	NOAA
	NOAA
	-
	NASA Inter
	-
	Agency Agreement completion



	2Q FY21
	2Q FY21
	2Q FY21
	2Q FY21



	ECD 2Q FY21
	ECD 2Q FY21
	ECD 2Q FY21
	ECD 2Q FY21




	Independent Review
	Independent Review
	Independent Review
	Independent Review
	Independent Review



	2Q FY21
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	2Q FY21



	ECD 2Q FY21
	ECD 2Q FY21
	ECD 2Q FY21
	ECD 2Q FY21




	System Definition Review
	System Definition Review
	System Definition Review
	System Definition Review
	System Definition Review



	2Q FY22
	2Q FY22
	2Q FY22
	2Q FY22



	ECD 2Q FY22
	ECD 2Q FY22
	ECD 2Q FY22
	ECD 2Q FY22




	MS2/KDP1 Review
	MS2/KDP1 Review
	MS2/KDP1 Review
	MS2/KDP1 Review
	MS2/KDP1 Review



	3Q FY 22
	3Q FY 22
	3Q FY 22
	3Q FY 22



	ECD 3Q  FY22
	ECD 3Q  FY22
	ECD 3Q  FY22
	ECD 3Q  FY22
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	Project formulation: Pre
	Project formulation: Pre
	Project formulation: Pre
	-
	phase A and Phase A


	•
	•
	•
	•
	•
	For each candidate project, pre
	-
	phase A


	•
	•
	•
	•
	Conduct competitive industry studies for each candidate concepts


	•
	•
	•
	Prioritizing the instrument studies ahead of spacecraft and ground, as they are expected to be critical 
	path 


	•
	•
	•
	Identify project risks, costs, and schedules


	•
	•
	•
	Hold a Mission Concept Review prior to MS1/KDP A


	•
	•
	•
	Prepare for MS1/KDP
	A review, approval for phase A start



	•
	•
	•
	For each candidate
	Project, the Phase A study will:


	•
	•
	•
	•
	Detailed studies to develop baseline concept


	•
	•
	•
	Evaluate concepts against program measures of effectiveness, cost, schedule and risks


	•
	•
	•
	Develop Concept of Operations and next level requirement documentation


	•
	•
	•
	Finalize initial project requirements with System Requirements Review


	•
	•
	•
	Prepare for MS 2 DOC project.


	•
	•
	•
	Develop Project Management Plan and System Engineering Plan


	•
	•
	•
	Hold an Acquisition Strategy Meeting



	•
	•
	•
	User needs assessments will continue for possible instrument concept changes.


	•
	•
	•
	Projects under consideration include observational requirements at Low Earth Orbits, Geostationary 
	Orbits, Highly Elliptical Orbits and extended orbits on Sun
	-
	Earth Line and off
	-
	Sun Earth Line.
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	User Requirements Studies
	User Requirements Studies


	•
	•
	•
	•
	•
	Economic Benefit Analysis of NOAA’s Space Weather Products and 
	Services to the Electric Power Industry
	, 
	Eastern Research Group, Inc. 
	(ERG), August 2020


	•
	•
	•
	Customer Needs and Requirements for Space Weather Products 
	and Services
	, 
	Abt
	Associates, Inc., March 2019


	•
	•
	•
	Social and Economic Impacts of Space Weather in the United States, 
	Abt
	Associates, Inc
	, September 2017


	•
	•
	•
	Space Weather Prediction Center study on user uses of space weather 
	products and potential enhancements with improvements in space weather 
	products.  Ongoing as part of the SWX formulation effort


	•
	•
	•
	Future focus user engagements anticipated to fill in the gaps 
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	Partnership Development Activities
	Partnership Development Activities


	•
	•
	•
	•
	•
	Formalizing partnership effort with European Space Agency (ESA)


	•
	•
	•
	•
	Presently working the hosting of NESDIS Compact Coronagraph (NRL) on ESA L5 mission


	•
	•
	•
	Investigating additional potential collaborations


	•
	•
	•
	•
	Held an initial ESA/NOAA  workshop where several other collaborative opportunities were identified


	•
	•
	•
	Future workshops planned to discuss potential details




	•
	•
	•
	Investing potential collaboration and partnerships with the Department of 
	Defense Space Weather group


	•
	•
	•
	•
	DoD space weather plans were briefing at the SWX requirements working group


	•
	•
	•
	Continuing to work with DoD representatives to coordinate formulation efforts.  



	•
	•
	•
	Plan to continue data product research activities with joint NOAA
	-
	NASA 
	technology studies


	•
	•
	•
	•
	Global Dynamics Constellation


	•
	•
	•
	Polarimeter to Unify the Corona and Heliosphere, (PUNCH)


	•
	•
	•
	Global
	-
	scale Observations of the Limb and Disk (GOLD)



	•
	•
	•
	Participating in study with Environment Canada on potential arctic mission


	•
	•
	•
	Continue user needs assessments including partner inputs
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	Architectural Studies
	Architectural Studies
	Architectural Studies


	•
	•
	•
	•
	•
	Prioritizing observations 


	•
	•
	•
	•
	Prioritizing the observations against societal and economic benefits


	•
	•
	•
	Prioritizing observations at different orbital domains options



	•
	•
	•
	Investigating potential partnerships and commercial space weather data


	•
	•
	•
	Initial AOA Objectives


	•
	•
	•
	•
	Identify architecture drivers


	•
	•
	•
	•
	Requirements


	•
	•
	•
	Technologies


	•
	•
	•
	Costs


	•
	•
	•
	Risks



	•
	•
	•
	Scope a feasible architecture to implement in the next 15 years


	•
	•
	•
	Develop a rough order of magnitude cost estimate for planning purposes only


	•
	•
	•
	Identify critical technologies and risks



	•
	•
	•
	Phase A studies will go into much more detail and define the program architecture and elements


	•
	•
	•
	•
	Detailed instrument, Spacecraft, and architecture concepts


	•
	•
	•
	Architecture impact analyses, use of STAR ASPEN tool


	•
	•
	•
	Societal and Economic Benefits analyses
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	SWX Summary


	•
	•
	•
	•
	•
	SWFO 
	–
	L1 will
	continue to provide
	operational service into late 2020’s


	•
	•
	•
	•
	Continuing
	to evolve data products based on user input



	•
	•
	•
	SWX was initiated by Dr. Volz, March 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/KSP0: Phase A notionally planned for April 2021


	•
	•
	•
	P
	reparing for formal program initiation following MS2/KDP 1 
	decision gate notionally in 3Q FY22







