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Space weather: Storms from the Sun

Solar storms can disrupt technologies on Earth

NOAA issues Alerts, Watches and Warnings

Eruptions from the Sun’s surface can cause space weather storms that affect technology here on Earth. 
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1989
—The year a solar storm
sent Quebec into
darkness/knocked out
power for 9 hours.

Northern lights streak the sky on a cold night in Alaska. (Christopher Morse)
Download Image

The Sun is the center of the solar system and the most important energy source for life on Earth. From
time to time, the Sun emits bursts of radiation, high-speed electrons and protons, and other highly
energetic particles into space — phenomena known as space weather. If a large burst is directed at Earth,
these particles and radiation can disrupt the technologies we depend upon. These storms have the
potential to interfere with radio transmitters, satellite operations and communications, navigation and
GPS, and the electric power grid.

As conditions develop, forecasters at NOAA’s Space Weather
Prediction Center issue space weather alerts, watches, and warnings to
inform its users — electric grid operators, satellite operators, airlines
and more — about what to expect, so they can take action and protect
infrastructure and the public.

Although rare, these strong geomagnetic storms, can require voltage
corrections by power grid operators and may trigger protection devices
similar to a circuit breaker. Extreme geomagnetic storms can damage high-voltage power transformers,
causing damage that could take days, weeks, or even longer to be repaired, depending on the size of the
power grid.
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lights). These colorful beams of dancing lights, typically seen moving across the polar skies, are the result
of electrons colliding with the upper reaches of the Earth’s atmosphere. Here’s the current aurora forecast,
issued by NOAA’s Space Weather Prediction Center.

sunspots
Sunspotsarecomparativeycooareasat

to7.700°Fandshowthelocationol
stronamadneticfeldsprotruding
ThrougnwhatwewouldseeasThesuns

surface.Large,complexsunspotgroups

CoronalMassEjections(CMIEs)
Largeportionsofthecorona,orouteratmo
sonereornesun.

intocharsconfinghilliancattancatracmaar

Superneateddas,tarmsdirection,heseWuEs
havetheirownmagneticfeldandcanslaminto
andinteractwimrarin's nanneticfield.

resultingingeomagneticstorms.Thefastestof

SpaceWeather
thestowes,Laking4oradayslortachtalli

Spaceweatherreterstothevariableconditionsonthesunandinthespaceenvironmentthatcaninfluencethe

performanceandrellabllyorspace-basedandground-basedtechnologicalsystems,aswellasendangerlifeol

health.JustlikeweatheronEarth,spaceweatherhasItsseasons,withsolaractivityrisingandTallingoverar
approximateIvearcvcle

SolarWind
Thesolarwindisaconstantoutflowofelectrons

otonstromthesun.awavsresentand

buffetingEarth'smagneticfield.The
backgroundsolarwindflowsatapproximatei,

Sun'sMagneticField
andunderli

Solar
trancandratanccanheaccepratedkucaranal

particlesbounceandgyratetheirWaV
wingthemagneticheldlinesandultimately

ortheseparticlescanaffect

Stretchingon

SolarFares

Reconnectionofthemanne

Earth'sMagneticField
Farth'smadneticheldlardelylikethatotabarmadnet.nivesthe

Dasma

system.Thesesolarflaresreleas

oenergyandresultinelectroma
spanningthespectrumfromgammaraystoradio
wavesravelingattheseedolliant.these

emissionsmakethe93millionmiletriptoEarthin
justominutes

stretchedonthenightsidebtheever-presentsolarwind.

Duringgeomagneticstorms,thedisturbancestoEarth's
magneticheldcanbecomeextremeInadditiontosomebutter-

ingbytheatmosphere,thisfieldalsoofferssomeshieldingfrom
thechargedparticlesofaradiationstorm

NOAAsparoleatherPredirtionCanter=wucraraupatr

Part 1 of 4

Part 2

Impacts (

1 What is space weather? 2 Impacts 3 Forecasting 4 Solar cycle

 

Weather

Climate

Ocean & Coasts

Fisheries

Satellites

Research

Marine & Aviation

Charting

Sanctuaries

Education

News and features

Tools & resources

About our agency

Help improve this site

https://www.noaa.gov/news-features
https://www.noaa.gov/tools-and-resources
https://www.noaa.gov/about-our-agency
https://www.noaa.gov/satellites
https://www.noaa.gov/weather
https://www.noaa.gov/topic-tags/space-weather
https://www.noaa.gov/topic-tags/solar-storms
https://twitter.com/intent/tweet?url=https://www.noaa.gov/explainers/space-weather-storms-from-sun
https://www.facebook.com/sharer/sharer.php?u=https://www.noaa.gov/explainers/space-weather-storms-from-sun
mailto:?body=https://www.noaa.gov/explainers/space-weather-storms-from-sun
javascript:window.print()
https://www.noaa.gov/explainers/space-weather-storms-from-sun#
https://www.noaa.gov/noaa_landing_page/comment_modal?email=webmaster%40noaa.gov&url=https%3A%2F%2Fwww.noaa.gov%2Fexplainers%2Fspace-weather-storms-from-sun
https://www.noaa.gov/
https://www.noaa.gov/news-features
https://www.noaa.gov/tools-and-resources
https://www.noaa.gov/about-our-agency
https://www.noaa.gov/legislative-and-intergovernmental-affairs/noaa-tribal-resources
https://www.noaa.gov/infrastructure-law
https://www.noaa.gov/inflation-reduction-act
https://www.noaa.gov/protecting-your-privacy
https://www.noaa.gov/information-technology/foia
https://www.noaa.gov/organization/information-technology/policy-oversight/information-quality
https://www.noaa.gov/accessibility
https://www.noaa.gov/guidance
https://www.noaa.gov/budget-finance-performance
https://www.noaa.gov/disclaimer
https://www.noaa.gov/civil-rights
https://www.noaa.gov/organization/inclusion-and-civil-rights/no-fear-act
https://www.usa.gov/
https://www.ready.gov/
https://www.noaa.gov/organization/information-technology/emergency-information-for-noaa-employees
https://nsd.rdc.noaa.gov/
https://www.noaa.gov/contact-us
https://www.noaa.gov/need-help
https://sites.google.com/noaa.gov/ohcs/current-event
https://vote.gov/
https://www.noaa.gov/stay-connected
https://twitter.com/NOAA
https://www.facebook.com/NOAA
https://www.instagram.com/noaa
https://www.youtube.com/usnoaagov
https://www.noaa.gov/
https://www.noaa.gov/news-features
https://www.noaa.gov/
https://www.noaa.gov/
https://www.commerce.gov/
https://www.noaa.gov/media/image_download/93ed66b4-0bfb-4185-a318-483cef0dff8f
https://www.noaa.gov/media/image_download/daee3cb9-0c0d-4d28-9348-140a0847bb06
http://www.swpc.noaa.gov/
http://www.swpc.noaa.gov/phenomena/geomagnetic-storms
http://www.swpc.noaa.gov/products/aurora-30-minute-forecast
https://www.noaa.gov/weather
https://www.noaa.gov/climate
https://www.noaa.gov/ocean-coasts
https://www.noaa.gov/fisheries
https://www.noaa.gov/satellites
https://www.noaa.gov/research
https://www.noaa.gov/marine-aviation
https://www.noaa.gov/charting
https://www.noaa.gov/sanctuaries
https://www.noaa.gov/education
https://www.noaa.gov/news-features
https://www.noaa.gov/tools-and-resources
https://www.noaa.gov/about-our-agency

