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Monitoring the Sunspot magnetic field
As flares are powered from the stressed field rooted in the photosphere, a study of the photospheric 
magnetic complexity can be used to both predict activity and understand the physics of the magnetic field.



Look for filaments on the disk
When filaments get unstable they can erupt - so by monitoring filaments near the center of the disk can give 
some warning about possible eruptions.
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Follow a CME from the Sun to the Earth
STEREO (Solar Terrestrial Relations Observatory) is a solar observation mission. Two 
nearly identical spacecraft were launched in 2006 into orbits around the Sun that 
cause them to respectively pull farther ahead of and fall gradually behind the Earth. 
This enables stereoscopic imaging of the Sun and solar phenomena, such as coronal 
mass ejections.
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The Solar Wind also Creates Northern Lights

• A constant stream of particles flows from the Sun’s corona, with a temperature of about a 
million degrees and with a velocity of about 1.5 million km/h.  

• Gusts in the solar wind will buffet our magnetosphere and lead to a geomagnetic storm.
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Predicting Auroras - Coronal Holes

NASA

The fastest solar wind originates from the dark 
areas on the image, called coronal holes. Such 
holes often occur close to the polar regions, but can 
sometimes also be observed close to the equator.  

By tracking coronal holes one can provide several 
days advanced forecasts
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Monitoring the Solar Wind and IMF



DSCOVR

NASA

Deep Space Climate Observatory



DSCOVR

NASA

Deep Space Climate Observatory



DSCOVR

NASA

Deep Space Climate Observatory



The magnetosphere



The magnetosphereThe magnetosphere



Interplanetary Magnetic Field

The interplanetary magnetic field (IMF), now more commonly referred to as the heliospheric 
magnetic field (HMF), is the component of the solar magnetic field which is dragged out from the 
solar corona by the solar wind flow to fill the Solar System. 



When do strong storms occure?



How effective will the storm be? 
The solar wind also carries with it the magnetic field of the Sun. This field will have either a North or South 
orientation. If the solar wind has energetic bursts, contracting and expanding the magnetosphere, or if the solar wind 
takes a southward polarization, geomagnetic storms can be expected. The southward field causes magnetic 
reconnection of the dayside magnetopause, rapidly injecting magnetic and particle energy into the Earth's 
magnetosphere

Same direction - weak interaction - CME «glides by»

Sun’s magnetif field

Earth’s magnetif field

http://en.wikipedia.org/wiki/Polarization_(waves)
http://en.wikipedia.org/wiki/Magnetic_reconnection
http://en.wikipedia.org/wiki/Magnetic_reconnection


How effective wil the storm be?

Opposite direction - strong interaction - strong geomagnetic storm

Sun’s magnetif field

Earth’s magnetif field



Sequence of events for Geomagnetic Forecast



Space Weather Forecasts
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Space Weather Forecasts



Space Weather Scales
IMPACTS:

– Power grid operations 

– Satellite operation

– Aircraft operations

– GPS

– Pipelines

Arrival: 20 - 90 hours 
Duration: hours to a day

Arrival: 30 min to several hours 
Duration: hours to days

IMPACTS:

– Satellite operation/loss

– Aviation (comm/exposures)

– HF outage (polar regions)

– Manned spaceflight

Arrival: 8 min 20 s 
Duration: minutes to 3 hours

IMPACTS:

– GPS network

– Communication (ground/Space)

– Radar

– Manned spaceflight



Space weather warnings
http://www.swpc.noaa.gov/

http://full.storm.no/tv2ver/borealis.aspx


Space Weather Forecasts



Space Weather Forecasts



ESA SSA Space Weather
http://sidc.oma.be/

http://full.storm.no/tv2ver/borealis.aspx


Norwegian Center for Space Weather
http://site.uit.no/spaceweather/

http://full.storm.no/tv2ver/borealis.aspx


http://sidc.oma.be/

http://full.storm.no/tv2ver/borealis.aspx


Space weather warnings
http://soho.nascom.nasa.gov/spaceweather/

http://full.storm.no/tv2ver/borealis.aspx


Space weather warnings
www.spaceweather.com

http://full.storm.no/tv2ver/borealis.aspx


The aurora over North-America tonight
http://www.gi.alaska.edu/AuroraForecast

http://full.storm.no/tv2ver/borealis.aspx


Aurora forecaster in Norway
http://www.storm.no/nordlys/

http://full.storm.no/tv2ver/borealis.aspx


The UNIS Aurora forecaster
Download at: http://kho.unis.no/

The 37th Annual European Meeting on Atmospheric by Optical Methods, Valladolid, Spain, 23 - 27 August 2010.

http://kho.unis.no


 Long term forecasting
Coronal holes appear as dark areas in the solar corona in extreme ultraviolet (EUV) and soft x-ray solar images. They appear dark because 
they are cooler, less dense regions than the surrounding plasma and are regions of open, unipolar magnetic fields. This open, magnetic field 
line structure allows the solar wind to escape more readily into space, resulting in streams of relatively fast solar wind and is often referred to 
as a high speed stream in the context of analysis of structures in interplanetary space. 

Persistent coronal holes are long-lasting sources for high speed solar wind streams.

http://www.storm.no


When do strong storms occure?



When do strong storms occure?



Solar cycle and geomagnetic disturbances
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Super Storms

According to a study by the Metatech Corporation, the occurrence today of an event like the 
1921 storm would result in large-scale blackouts affecting more than 130 million people and would 
expose more than 350 transformers to the risk of permanent damage

....and an estimate of $1 trillion to $2 trillion during the first year alone was given for the societal 
and economic costs of a “severe geomagnetic storm scenario” with recovery times of 4 to 10 years.

http://www.nap.edu/catalog.php?record_id=12507

http://www.nap.edu/catalog.php?record_id=12507


When do strong storms occure?

1859 Storm 1921 Storm



Current Space Weather conditions

http://www.swpc.noaa.gov

http://www.swpc.noaa.gov


Current Solar conditions



Current Solar conditions - far side



Current Solar conditions


