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Worst Natural Disaster in U.S. History 
 August 30, 1900 – Hurricane spotted in the Eastern Caribbean. 
 September 4, 1900 – Hurricane passes over Cuba. 
 September 6, 1900 – Hurricane reaches northeast of Key West.  

Warnings issued for eastern gulf states, Florida, and the 
southern Atlantic Coast. 

 Without weather satellites or even ship-to-shore radio, location, 
path, and strength of hurricane is a mystery. 

 September 7, 1900 – Galveston Weather Station Chief Isaac M. 
Cline notices unusual swell in Galveston Bay.  Advises residents 
to seek high ground.  High ground is 8.7 feet. 

 September 8, 1900 – Category 4 hurricane makes landfall.  
Storm surge is 15 feet.  8,000 people die (official). Account courtesy of NOAA. 
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What the Galveston Hurricane Teaches Us 
about Space Weather 

What they didn’t know: 
 Probable location(s) of impact 

 Estimated time of impact at those locations 

 Severity of impact 

 Duration of impact 

 
 The same is currently true for extreme space weather 
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Space Weather is not Nuclear EMP 

Electromagnetic Pulse (EMP) from nuclear 
explosions produces a high frequency (E1) 
component, which can damage consumer 
electronics, and a low frequency (E3) 
component that can damage large-scale 
conductors such as the electric power grid. 

 

Space weather has no E1 component and will 
not directly damage consumer electronics on 
the Earth. 
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NOAA Space Weather Scales 
http://www.swpc.noaa.gov/NOAAscales/ 

Radio Blackouts 

Radiation Storms 

 Geomagnetic Storms 

http://www.swpc.noaa.gov/NOAAscales/
http://www.swpc.noaa.gov/NOAAscales/
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Extreme Event Warning Times 
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Radio 
Blackout 

No Warning 

Radiation 
Storm 

Geomagnetic 
Storm 

~ 20 minutes 
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15-20 minutes for 
magnetic field 

orientation 
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R5 Radio Blackout Event 
• A radio blackout event will not blackout all radio communications. 
• Can degrade or prevent over-the-horizon communications in the 5-35 MHz range. 
• Radiation at microwave frequencies may degrade satellite communications for up to an hour. 
• Line-of-sight radio communications, to include cellular, should see little or no impact . 
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S5 Solar Radiation Storm 
• Could result in the temporary or permanent loss of between 10%-15% of the satellite fleet. 
• Significantly increase operational anomalies that would create a challenging environment for 

ground controllers. 
• HF Radio in polar regions and satellite navigation may be degraded. 
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What we won’t know up front: 
 Geographic location(s) of physical impact (includes Earth orbit) 

 Timing of physical impact at those locations 

 Severity of physical impact 

 Duration of physical impact 

Timeline of an Extreme Geomagnetic Storm 

15-24 hours 

CME magnetic orientation 

??? 15-20 
minutes 

24+ hours 

7-12 hours at any given 
geographic location 
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Interplanetary Magnetic Field (-Bz) 
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G5 Geomagnetic Storm 
• HF radio on the daylight side may initially be possible due to enhancement of the ionosphere F 

layer, but would quickly become unusable for 1-3 days. 
• L-band is highly susceptible to scintillation; higher frequencies less effected. 
• If power goes out, anything without backup power will fail. 
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It’s More Complicated Than That 
Strength and magnetic orientation vary throughout the geomagnetic storm 
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Intermittent Impact  

This will be true for electric power systems and telecommunications 
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Extreme Events Can Bring Friends 
The “Great Storm” of 1921 was 

the largest of several storms over a 
period of almost two weeks. 

 
The “Carrington Event” of 1859 

was the second and largest of two 
extreme events. 

 
The “Halloween Storms” of 2003 
saw 17 major flares over roughly 

two weeks. 
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8-24 Hours Without Power 
• About 60% of communications towers have backup power for only 2-8 hours. 
• Landline/cable distribution nodes have 2-24 hours of backup power. 
• Device batteries generally last about 4-8 hours. 
• 1 Day is a common planning factor for smaller generator backup. 
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72 Hours Without Power 
• 3 Days is a common planning factor for medium sized generators. 
• If power is out over a wide area, getting fuel for generators may be difficult.  Fuel contracts may 

not be able to meet demand. 
• Transportation disruptions could delay or prevent fuel deliveries. 
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7+ Days Without Power 
• 7 Days is a common planning factor for large generators. 
• If power is out over a wide area, getting fuel for generators may be difficult.  Fuel contracts may 

not be able to meet demand.  Transportation disruptions could delay or prevent fuel deliveries. 
• After 7 days, major failures of telecommunications infrastructure possible without refueling. 
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Whole Space Weather Community 

Analysis of Impact 
• Customers Effected 
• Timing 
• Severity 
• Duration 

Observations and 
Measurements 

Bz, E, V/km, Timing 

Vulnerabilities 
Identified 

Confidence Level 

Messaging to the Public 
Emergency Response 

Plans, Training, and Exercises 

Researchers Engineers 
Model 
Runs 

Emergency 
Managers 

Model 
Runs  Advisories 

             Alerts 

            Warnings 

           Conferences 

Operational 
Products 
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• Have reliable backup power and test it regularly. Know where and how 

to get fuel, water, and other consumables. (Be aware of contracts that 
promise the same services to many users). Don’t forget your people! 

• Multiple means of communications and, if practicable, multiple service 
providers can provide redundancy and resiliency in an extreme solar 
event. 

 

• Know what communications systems will work and when they will work 
in an extreme event. Most organizations already have emergency 
and/or continuity plans. Add space weather. 

 

• Research is ongoing and information is constantly being updated. 

• During an event information sharing, flexibility, and gaining and 
maintaining situational awareness will be key. 

  

 

 

 

 

Plan 

Prepare 

Ready.gov 

Prepare. Plan. Stay Informed. 

Stay Informed 

https://www.ready.gov/
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