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National Space Weather Coordination

1995

• 1995: National Space Weather Program Established 
• 1999: NSWP Established the Community 

Coordinated Modeling Center
• 2003: Space Environment Center closure averted
• 2007: 1st Annual Space Weather Enterprise Forum
• 2007-2011: Produced 5 Impact Studies for OSTP
• 2015:  National Space Weather Policy elevated to 

White House

2000

2010

DSCOVR launched in 2015

2006

2015

NSTC National 
Space Weather  

Strategy & Action 
Plan
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National Research Council Decadal Survey 2013
“The survey committee recommends … the NSWP should 
be rechartered under the auspices of the NSTC and should 
include the active participation of the OSTP and OMB.” 

Congressional Direction and
National Research Council Recommendation

NASA Authorization Act of  2010 (Sec. 809)
ACTION REQUIRED.—The Director of OSTP shall: 

(1) improve the Nation’s ability to prepare, avoid, mitigate, respond to, and 
recover from potentially devastating impacts of space weather events;

(2) coordinate the operational activities of the NSWP Council members
(3) submit a report to the appropriate committees of Congress that details the 

current and future data sources, both space- and ground-based, that are 
necessary for space weather forecasting

(NSWP provided the SEGA reports through OSTP in response) 



National Space Weather Strategy

Nov 2014 – Space Weather Operations, Research, 
and Mitigation (SWORM) Task Force is established

Tasked to develop:
• National Space Weather 

Strategy (NSWS)
• Space Weather Action Plan

A cohesive all-of-government strategy was necessary to 
ensure the federal government was positioned to mitigate, 
respond to and recover from a major space weather storm



Oct 2015 - National Space Weather Strategy and 
Action Plan Released



Executive Order 13744 of October 13, 2016 – Coordinating 
Efforts to Prepare the Nation for Space Weather Events 
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• The SWORM SC Provides policy 
guidance and management support to 
execute the National Space Weather 
Strategy and Action plan

• Seven subordinate Working 
Groups

• Working 107 NSWAP and 
Executive Order Actions

Space Weather Operations, Research and 
Mitigation Subcommittee

• The SWORM Subcommittee:

• Chartered under the National Science and Technology Council (NSTC)

• Moved to Committee for Homeland and National Security (CHNS)

• Chaired by OSTP, NOAA, and DHS with members from 14 Departments / 
Agencies totaling over 70 participants (160+ including the Working groups)
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1. Establish Benchmarks for Space Weather Events

2. Enhance Response and Recovery Capabilities

3. Improve Protection and Mitigation Efforts 

4. Improve Assessment, Modeling, and Prediction of 
Impacts on Critical Infrastructure

5. Improve Space Weather Services through 
Advancing Understanding and Forecasting

6. Increase International Cooperation

Implementation of the National Space 
Weather Action Plan

Six high-level goals 



Orders the implementation of necessary, high-level activities that 
were not included in the Action Plan, including:

• Develop a plan to test and evaluate available devices that mitigate 
the effects of geomagnetic disturbances on the electrical power 
grid

• Identify mechanisms for sustaining and transitioning research to 
operations and operations to research, collaborating with industry 
and academia

• Make historical data from the GPS constellation and other U.S. 
Government satellites publicly available

• Develop a coordinated Federal operating concept and checklist to 
coordinate Federal activities to respond to notification of space 
weather events 

“To ensure accountability for and coordination of 
research, development, and implementation of 
activities identified in this order and in the Action Plan, 
the National Science and Technology Council shall 
establish a Space Weather Operations, Research, 
and Mitigation Subcommittee [SWORM]”



Status

• ~60 of the 107 actions in the National Space Weather Action Plan 
(NSWAP) and EO are complete. Work continues on the 
remaining actions. 

• A number of the resource-intensive activities have yet to be 
completed  
• Filling the gaps in research and modeling necessary to 

complete Phase 2 Benchmarks
• Ensuring continuity of critical space-based observations (e.g., 

solar wind  data at L1, coronagraph and other observations )
• Creating a research-to-operations and operations-to-research 

capability
• Developing impact modeling

• Successful progress towards enhancing preparedness will require 
multiple years of sustained national commitment of the resources 
to implement the developed plans and recommendations.



Benchmarks (SWAP Goal 1)
Five benchmarks are under development by multi-agency 
working group teams:

• Induced geo-electric fields
• Ionizing radiation
• Ionospheric disturbances
• Solar radio bursts
• Upper atmospheric expansion

• The Phase 1 Benchmarks were released in June 2018

• Phase 2 next steps underway now 

• A goal in Phase 2 - Capitalize on the worldwide space 
weather expertise across industry, academia, and 
governments



Extreme Space Weather Benchmark Development

Phase 1
Benchmarks

Phase 2
Benchmarks

Benchmark 
Gap Assessment

Next-Step
Benchmarks

Status: Completed
Activities that depend on benchmarks (e.g. 4.1.1) 
may initially use draft benchmark values provided 
in September for SWORM review
(1.1.1, 1.2.1, 1.3.1, 1.4.1, 1.5.1)

Status: Completed
Identification of gaps in methods and available 
data to improve benchmarks
(1.1.2, 1.2.2, 1.3.2, 1.4.2, 1.5.2)

Status: On Track
Community-driven process to inform development of Phase 
2 benchmarks (improved identification of values and gaps)

Status: On Track

Refined and rigorous benchmarks developed 
after gaps are sufficiently addressed or 
significant new data and techniques available
(1.1.3, 1.2.3, 1.3.3, 1.4.3, 1.5.3)



June 2017:  The National Security Council formed the 
Interagency Policy Committee/Domestic Resilience Group 
(NSC IPC/DRG) Space Weather policy coordinating 
subcommittee (sub-PCC)

• The subcommittee is meeting regularly at the White House 
to work on completing this action

• Expected completion in late 2018

EO Action 5(f)   DHS in coordination with relevant 
agencies, shall lead the development of a coordinated 
Federal operating concept and associated checklist to 
coordinate Federal assets and activities to respond to 
notification of, and protect against, impending space weather 
events. 

CONOPS for Federal Department and Agencies



“Federal and non-Federal partners must ensure that 
research is effectively transitioned to operational 
forecasting centers” National Space Weather Strategy - Oct 2015

[Agencies] shall identify mechanisms for advancing 
space weather observations, models, and predictions, 
and for sustaining and transitioning appropriate 
capabilities from research to operations and operations 
to research, collaborating with industry and academia 
to the extent possible. Executive Order 13744 - Oct 2016  

Research to Operations

O2R2O Plan developed in 2017 
Document will serve to inform Federal agency budgets
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SWEF 2018 Recap

• When :  25 July from 1200-1600 
• Where:  Library of Congress
• Sponsor: Representative Ed Perlmutter (D-CO)

• Sponsor for H.R. 3086 “Space Weather 
Coordination Act” 

• Support:  NASA and Secure World Foundation
• Theme:  “Advancing National Space Weather 

Research and Forecast Capabilities”
• Panel Sessions:

• Understanding and managing risks and 
impacts associated with space weather

• Implementation of activities across the
space weather enterprise for the 
protection of critical infrastructure  



Organized by the Embassy of Japan, the National Institute of Information 
and Communications Technology, the Japan Aerospace Exploration 
Agency, the Secure World Foundation, and the U.S. Department of State

Third such dialogue with the first taking place in 2016 at the U.S. 
Department of State and the second in 2017 at the Italian Embassy

2018 Space Weather as a Global Challenge Dialogue
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Public Access to SWORM Documents

•SWORM.gov launched 
Sep 2017

•Provides public access to 
Federal activities 
supporting the SWORM 
Subcommittee as well as 
other activities and events 
relevant to the national 
space weather enterprise

•Expected to evolve as 
community needs emerge
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National Space Weather Strategy - Update
April 2018 – White House announces update to National 
Space Weather Strategy

Update seeks to:

• Enhance national preparedness 
to space weather events

• Promote American leadership in 
space weather research, 
technology, and innovation

• Improve the safety and viability of 
human and robotic space 
activities

• Enhance private sector 
engagement across these 
endeavors

• Address EMP
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• Continue successful interagency approach executed 
through the SWORM Subcommittee

• Develop a policy for space weather preparedness that 
aligns to this Administration’s priorities 

• Advance a national space weather strategy that bolsters 
America’s leadership in space and enhances national 
security

• Align ongoing and future activities to further enhance the 
preparedness of the Nation to space weather events

Update to the National Space Weather Strategy 
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• Enhance the Nation’s resilience to natural disasters and 
the threat of EMP

• Reduce Government reporting burden and enhance 
Government efficiency

• Improve the safety and longevity of human and robotic 
space activities

• Facilitate access to data and identify novel and non-
traditional private sector data sets

• Enhance private sector’s contributions to space weather 
preparedness and the viability of commercial space 
endeavors 

• Strengthen the U.S. military
• Promote leadership in research, technology, and 

innovation

Alignment with Administration Priorities
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Recent Executive and Legislative Policies
Legislation

• FY2017 National Defense Authorization Act
• Calls for DHS to develop strategy to protect 

against threats of EMP, both natural and 
adversarial 

• FY2018 NDAA 
• Re-establishes the EMP Commission
• Identifies space weather as a hazard to 

military operations in defense of the U.S.
• Authorizes the Secretary of Defense to 

ensure timely provision of operational space 
weather products

• Consolidated Appropriations Act, 2018
• Funded several space weather programs
• Directed DOE and FEMA to take actions to 

address space weather
• Space Weather Research and Forecasting Act

• S.141 Passed by the Senate in May 2017
• H.R. 3086 House continues to review

Executive
• 2017 National Security Strategy 

• Promotes American resilience
• Seeks to build culture of 

preparedness
• Calls to address threat from 

electromagnetic attacks 
• Prioritize U.S. leadership in 

research, technology, invention, 
and innovation

• Space Policy Directive-1
• Amends 2010 National Space 

Policy
• Identifies human space 

exploration as a priority 
• FY2019 President’s Budget Request 

• Continues to support space 
weather-related R&D

Credit:  OSTP



Space Weather Legislation

S.141 - Space Weather Research and Forecasting Act
• 2 May 2017 – Passed in Senate unanimously



The House Science Committee substituted the text of 
S.141 with a new bill. Among the differences in the 
amended bill are provisions that give responsibilities for 
space weather coordination                                              
to the National Space Council,                                           
which had not yet been                                                   
reestablished when the                                            
Senate passed S.141 last year

24 July 2018:  The House Science Committee 
recommended new text
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Products and Services

Academia

Government

Commercial

• Science
• Research

• Public Safety
• Economic Health
• National Defense
• Regulation

• Services
• Efficiency
• Competition
• Robust Economy
• Communication

Maximizing Value

The Space Weather Enterprise

Analogy:
“Weather 

Enterprise”

Credit:  Conrad C Lautenbacher, Jr, CEO, GeoOptics, Inc

https://www.google.com/imgres?imgurl=http://i2.cdn.turner.com/cnnnext/dam/assets/150304131759-extreme-weather-bg-light-full-169.jpg&imgrefurl=http://www.cnn.com/specials/us/extreme-weather&docid=FyiqpwsVHkyp1M&tbnid=jAh7C5sW15O6hM:&w=1600&h=900&bih=805&biw=1440&ved=0ahUKEwjtvNfkzYTNAhUG0iYKHdQlBQUQMwhHKA4wDg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=http://i2.cdn.turner.com/cnnnext/dam/assets/150304131759-extreme-weather-bg-light-full-169.jpg&imgrefurl=http://www.cnn.com/specials/us/extreme-weather&docid=FyiqpwsVHkyp1M&tbnid=jAh7C5sW15O6hM:&w=1600&h=900&bih=805&biw=1440&ved=0ahUKEwjtvNfkzYTNAhUG0iYKHdQlBQUQMwhHKA4wDg&iact=mrc&uact=8
https://www.nasa.gov/mission_pages/sunearth/spaceweather/index.html


Space Policy Directive-3: “Department of Commerce should be the 
new civil agency interface for space traffic management (STM) and 
space situational awareness (SSA)”

• Space Weather situational awareness is critical when assessing the 
natural environment occupied by the increasing government and 
commercial space activity, which will soon include space tourism

• Space weather services contribute to the following goals of STM:
o Mitigate the effect of orbital debris on space activities 

(actionable collision avoidance warnings require space weather 
information)

o Encourage and facilitate U.S. commercial leadership in S&T, 
SSA, and STM

o Provide U.S. Government-supported basic SSA data and basic 
STM services to the public

o Improve SSA data interoperability and enable greater SSA data 
sharing 

National Space Council
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Thank You!

Slide credits to: OSTP, NOAA-SWPC, USAF A3W, ACSWA 

“We are increasingly dependent on advanced technology. The potential for 
disruption to society, including the possible destruction of critical infrastructure by 
space weather events, is alarming. While we have made strides toward better 
modeling and prediction of solar phenomena as well as accurately forecasting 
space weather, there is still significant room for improvement.”

House Committee on Science, Space, & Technology
Lamar Smith (R-Texas)
26 April 2018



30



Action 5.3.7     DOC (Commerce) and DOD (Defense) will 
enable and sustain the acquisition and delivery of 
satellite-based GNSS radio occultation data with 
sufficient geographical coverage, data-rate, and latency 
to satisfy operational ionospheric-forecasting 
requirements. 



23 satellites: More than 141 satellite-years 
of data!

• GPS/MEO Data now available
at NOAA/NCEI 

• LANL(DOE)/GEO particle data                             
to follow soon

EO Action  5(e)    The DOD and DOC shall make 
historical data from the GPS constellation and other 
U.S. Government satellites publicly available to 
enhance model validation and improvements in 
space weather forecasting and situational 
awareness.
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