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Space Weather

The term “space weather” refers to the variable conditions on the sun and in space that can influence the performance of technology we use on Earth.

Extreme space weather could potentially cause damage to critical infrastructure – especially the electric grid – highlighting the importance of being prepared.

About Space Weather
In order to protect people and systems that might be at risk from space weather effects, we need to understand the causes of space weather.

The sun is the main source of space weather. Sudden bursts of plasma and magnetic field structures from the sun's atmosphere called Coronal Mass Ejections (CME) together with sudden bursts of radiation, or solar flares, all cause space weather effects here on Earth.

The strongest geomagnetic storm on record is the Carrington Event of August-September 1859, named after the British astronomer Richard Carrington. During this event currents electrified telegraph lines, shocking technicians and setting their telegraph papers on fire; and Northern Lights (electrically charged particles from the sun that enter Earth's atmosphere) were visible as far south as Cuba and Hawaii.

Another significant space weather event took place on March 13, 1989; a powerful geomagnetic storm set off a major power blackout in Canada that left six million people without electricity for nine hours. According to the North American Electric Reliability Corporation (NERC), the flare disrupted electric power transmission from the Hydro Québec generating station and even melted some power transformers in New Jersey. NASA stated, however, that this 1989 space weather event was nowhere near the same scale as the Carrington event.

Before Space Weather Occurs

Space weather can have an impact on our advanced technologies which has a direct impact on our daily lives. The main area of concern will most likely be our nation's electric power grid.  Northern territories are more vulnerable to these effects than areas farther south.  Generally, power outages due to space weather are very rare events, but evidence suggests that significant effects could occur.  These power outages may have cascading effects, causing:

· Loss of water and wastewater distribution systems

· Loss of perishable foods and medications

· Loss of heating/air conditioning and electrical lighting systems

· Loss of computer systems, telephone systems, and communications systems (including disruptions in airline flights, satellite networks and GPS services)

· Loss of public transportation systems

· Loss of fuel distribution systems and fuel pipelines

· Loss of electrical systems that don not have back-up power

To Begin Preparing 
You should: 
· Be Informed

· Build an Emergency Kit 
· Make a Family Communications Plan. 
Other steps you can take include:

· Fill plastic containers with water and place them in the refrigerator and freezer if there's room. Leave about an inch of space inside each one, because water expands as it freezes. This chilled or frozen water will help keep food cold during a temporary power outage.

· Be aware that most medication that requires refrigeration can be kept in a closed refrigerator for several hours without a problem. If unsure, check with your physician or pharmacist.

· Keep your car tank at least half full because gas stations rely on electricity to power their pumps.

· Know where the manual release lever of your electric garage door opener is located and how to operate it. Garage doors can be heavy, so know that you may need help to lift it.

· Keep a key to your house with you if you regularly use the garage as the primary means of entering your home, in case the garage door will not open.

· Keep extra batteries for your phone in a safe place or purchase a solar-powered or hand crank charger. These chargers are good emergency tools to keep your laptop and other small electronics working in the event of a power outage. If you own a car, purchase a car phone charger because you can charge your phone if you lose power at your home.

· If you have a traditional landline (non-broadband or VOIP) phone, keep at least one non-cordless receiver in your home because it will work even if you lose power.

· Prepare a family contact sheet. This should include at least one out-of-town contact that may be better able to reach family members in an emergency.

· Make back-up copies of important digital data and information, automatically if possible, or at least weekly.

What to Do When Space Weather Occurs

· Follow energy conservation measures to keep the use of electricity as low as possible, which can help power companies avoid imposing rolling blackouts during periods when the power grid is compromised.

· Follow the Emergency Alert System (EAS) instructions carefully.

· Disconnect electrical appliances if instructed to do so by local officials.

· Do not use the telephone unless absolutely necessary, during emergency situations keeping lines open for emergency personnel can improve response.

What to Do After Space Weather 

Throw out unsafe food:

· Throw away any food that has been exposed to a temperature of 40° F (4° C) or higher for 2 hours or more or that has an unusual odor, color, or texture. When in doubt, throw it out!

· Never taste food or rely on appearance or odor to determine its safety. Some foods may look and smell fine, but if they have been at room temperature too long, bacteria causing food-borne illnesses can start growing quickly. Some types of bacteria produce toxins that cannot be destroyed by cooking

· If food in the freezer is colder than 40° F and has ice crystals on it, you can refreeze it.

· If you are not sure food is cold enough, take its temperature with a food thermometer.

After a declared emergency, register your needs with the Navy through the Navy Family Accountability and Assessment System (NFAAS) at https://navyfamily.navy.mil/ or call 1-877-414-5358 or 1-866-297-1971 (TDD). 

