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Two Space Hazards, Two National Strategy & Action Plans

§3.5 Exercise Federal response, 
recovery, and operations plans 
and procedures for space weather 
events. [Ongoing; DHS, DOC, 
DOD, DOE, DOS, DOT, and 
NRC]

§5.1 Develop a set of real-world 
scenarios based on credible 
impact threats with observable 
parameters to inform planning 
and procedure development. 
[Short term; FEMA, DHS, NASA]
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Space Weather TTX
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• Approaching Solar Max

• Unprecedented level of susceptibility

• Need for speed – get the word out fast

• Time
• Right people & organizations
• Right discussions

• Policy gaps
• Technology gaps
• Communications gaps PDTTX4 After Action Report has 

helped define future investments

SWx TTX participants at APL
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Exercising the Major Aspects of SWx
Likelihood v. Consequence chart for 

critical space weather hazards Space weather hazards and vulnerabilities for 
different space weather drivers

TTX scenario incorporates each of the major SWx 
hazards identified in the NASA 2021 SWx Gap Analysis

TTX scenario incorporates several of the most 
impactful solar, solar wind, and geomagnetic drivers 

of SWx plus engages the full range of vested end-
user communities
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Exercise Planning Team 
Many organizations helped to plan and execute this event

• NOAA’s Space Weather Prediction Center: 
Sponsor, provided direction, space weather 
expertise and planning oversight.

• National Science Foundation: Sponsor, 
provided direction and expertise.

• NASA:  Sponsor, provided direction and 
expertise.

• FEMA: Sponsor, provided guidance, 
operational expertise, and liaison for state, 
local and tribal partners.

• White House Office of Science and 
Technology Policy (OSTP): Advisor and 
planning partner.

• DoD US Air Force:  Advisor and planning 
partner.

• Johns Hopkins Applied Physics Laboratory 
(APL): Lead for planning, execution, 
evaluation, and provided expertise in space 
weather, critical infrastructure and emergency 
management.
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Government Participants

557th 
WEATHER 

WING
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Background

https://www.swpc.noaa.gov/news/swpc-issues-its-first-g4-watch-2005 

• On May 8-9 2024, APL hosted the first ever 
end-to-end Space Weather (SWx) Tabletop 
Exercise (TTX). The hypothetical scenario 
presented a series of solar events involving a 
range of impacts on Earth and in cislunar 
space. 

• The TTX was concurrently held in two 
locations: 
‒ APL in Laurel, MD for federal participants
‒ FEMA Region 8 in Denver, CO for Federal, 

state, local and tribal participants

• The SWx TTX was designed to provide a low-
stress, no-fault environment for generating 
dialogue about the challenges of preparing for 
and responding to an impending SWx event.

By chance, the largest solar-geomagnetic disturbance in ~20 years 
occurred during the TTX. These extraordinary events required key 
participants to divide their time between the TTX and real-world needs. 
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Dual Exercise Locations

• Senior leaders participating and interacting via two locations in Laurel, MD (ET) & Denver, CO (MT)  
• Allowed for opportunities to explore the many challenges associated with preparing for, protecting against, and 

mitigating the effects of impending space weather events at the federal, state, local and tribal levels.

 Two locations 
interacting virtually, 

simulating real-
world coordination

Participants in Laurel MD from federal departments and agencies. Participants in Denver from Region 8 departments & agencies  
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As FEMA’s designated Center of Excellence for
Space Weather Prediction, FEMA Region 8 is a
critical partner as they serve as a use case
opportunity via this TTX for the nation for
developing and sharing best practices, as well as
lessons learned.
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FEMA Region 8 (R8) Role
Main Artificiality FOCAL POINT

for the purposes of this TTX

8 July 2024NASEM SWx Roundtable: SWx TTX @ APL (I. Cohen)



9

APL Collaborative Analysis Center, Laurel MD
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FEMA Region 8, Denver CO
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TTX was Organized around Four Objectives

Information Sharing 
& Public Messaging

Assess the effectiveness 
of information and 
communication protocols 
and pathways

Education 
& Awareness

Raise awareness of the 
nature of space weather 
and the challenges 
related to preparing an 
effective response

Enhance whole-of-
government preparedness 
for a multiregional 
disaster with impact on 
our nation’s critical 
infrastructure

Space Weather 
Preparedness

Assess our resiliency in 
the face of increasingly 
degraded space assets 
due to a space weather 
event

Cislunar Space 
Readiness
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HSEEP provides a universal process that allows for tracking and comparison of capabilities, helps to 
assess overall preparedness, and builds upon outcomes through ongoing improvement planning.
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Approach is adapted from the Department of Homeland 
Security Exercise & Evaluation Program (HSEEP)

PREVIOUS OUTCOMES, 
REPORTS, IDENTIFIED RISKS

TTX OBJECTIVES

MODULE DEVELOPMENT

EVALUATION PLAN IMPLEMENT TTX

DATA COLLECTION

AFTER ACTION REPORT

IMPROVEMENT PLANS

ENHANCED PLANNING & PREPAREDNESS

BASELINE SCENARIO OUTCOMES FOR FEDERAL, 
STATE, LOCAL PARTNERS

that can be used to plan follow-
on events and ongoing 

improvements
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Scenario Overview
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The SWx TTX scenario involved a series of solar events culminating in a range of adverse space weather effects on Earth and in 
cislunar space. Events took place over approximately 8 days of scenario time from late January to early February 2028. 

The scenario began with NOAA’s Space Weather Prediction Center (SWPC) tracking an evolving active region on the solar 
surface with the potential to result in space weather impacts on Earth. These effects could last for hours to days or even longer. 
The scenario also included an in-progress NASA Artemis IV mission with two astronauts in orbit around the Moon and two 
astronauts on the moon’s surface preparing for a 7-day lunar exploration mission. 

The scenario incorporated solar and geomagnetic activity that 
resulted in multiple hazards and disruptions, including:

• intense radiation exposure to satellites, astronauts, and 
commercial aviation

• communications disruptions and outages
• loss of functionality or degraded performance of GPS for 

precision navigation and timing
• satellite failures and on-orbit collisions
• local to regional-scale power outages
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TTX Modules Based on the Scenario 

Space Weather 101
Space Weather 

Prediction

Artemis Contingency 
Planning

National Response 
Framework

National Incident 
Management Systems

 Federal Operating 
Concept

MODULE 1
Solar

Drivers

MODULE 2
Geomagnetic 

Storm

MODULE 0
Introductory 

Sessions

MODULE 3
Extreme 
Storm

MODULE 4
Response 

& Recovery

Scenario spanned 26 January 2028 – 03 February 2028
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Overall Summary: Participant Feedback Forms
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• FEMA and SWPC collaboration during the 
event led to an update of the NWC Daily 
Brief - the very next day after the TTX!
- Focus was on IMPACT rather than cause
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Immediate Impact!

FROM FEMA DAILY OPERATIONS BRIEF (5/13/24)
Identified Impacts:  Impacts thus far have been power 
irregularities, disruptions to navigation systems, and 
widespread auroras (SWPC)

FEMA/Federal Response:  FEMA Response Operations 
conducted a series of ops coordination calls with SWPC, 
all 10 FEMA Regions, HQ leadership & program offices  
All FEMA regions continue to monitor for impacts; regional 
watches operating 24/7, all RRCCs are rostered.

MAY 10 2024

8 July 2024
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Presenter Notes
Presentation Notes
 Quick Look Briefing is in review with the sponsors,  which will address some of the findings & recommendations from the exercise
 This will be followed by a formal After Action Report, which will be a couple months away
 We had several folks form the DoD/IC community there, and it’s clear that there is a desire to repeat a similar exercise but more geared to their concerns at a classified level.  We’re working on making that happen.
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