
Space Weather Prediction

Become a forecaster in less than 3 hours

Petra Vanlommel

Solar-Terrestrial Centre of Excellence



From Sun to Earth

CME

Coronal holes

IMF

10cm fluxRadiation-flares

Daily forecast

Fast alerts

Bulletins

Mass-Solar wind Geomagnetism

Protons



The daily forecast

 Email

 Internet



Solar Flares

Space Weather predictions - Flares

Klasse Maximum Flux

log10(P) in Wm-2

A -8

B -7

C -6

M -5

X -4

Light Flashes



Flare prediction

Space Weather predictions - Flares



STEREO Behind as appetizer



Geomagnetic Conditions

 Solar Wind data - ACE

 CME

 Coronal hole

 Boundary sector crossing



SLOW versus FAST

 250-400 km/s

 High density: ~ 10 cm-3

 Low temperature: ~ 104 K ~ 1 eV

 Very variable

 400 - 800 km/s

 Low density: ~ 3 cm-3

 High temperature: ~ 105 K ~ 10 eV

 Stationary for long times

1998



Signatures of a CME in EUV

 Post-eruption loops

 EUV waves

 Prominence eruptions

 Dimming

Geomagnetic conditions -CME



CACTus

SOHO/LASCO – near real time

STEREO A/B COR2  – 3 days delay

Geomagnetic conditions -CME



Structure of a CME

 Shock,  if the ICME is fast enough

 Followed by shocked sheath plasma 

 Compressed – heated - oscillating magnetic field

 Followed by the driver gas, ie ICME 

 Strong B/low variance/large-scale smooth field rotation

 T depression  

Geomagnetic conditions -CME



Flux rope orientatie

SOHO/MDI

SOHO/EIT

Fe XII bandpass 

(195 Å)

(Yurchyshyn et al. 2000)

Geomagnetic conditions -CME



Geomagnetic result

(Yurchyshyn et al. 2000)

Geomagnetic conditions -CME



STEREO in situ data

(Bothmer & Schwenn 1998)



Coronal Holes

Geomagnetic conditions –Coronal Holes



The IMF according to a Coronal Hole

Geomagnetic conditions –Coronal Holes



Scheme of a CIR

Geomagnetic conditions –Coronal Holes



In Situ

Geomagnetic conditions –Solar wind parameters



Coordinate system

Geomagnetic conditions –Solar wind parameters



IMF polarity

for 400 km/s

~ 315°

for 400 km/s

~ 135°

Geomagnetic conditions –Solar wind parameters



When did the plasma leave the Sun

Distance

150 106 km 

Speed

700 km/s 

Time needed

214 285 s

=2.48 days

=> 30 Sept 

Geomagnetic conditions –Solar wind parameters



At time of leaving



STEREO B as an appetizer


