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Forecasting the Electron Radiation Belts

Artist Rendition of Solar Wind
Created by: K. Endo

e Data from ACE is used to
drive the BAS Radiation
Belt Model

e Gives ~45 minutes warning

e Plus time for information to
reach high energy
electrons — hours to days

Satellite orbits and the van Allen radiation belts
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» Forecast MeV electron flux

e (Calculate the 24hr fluence
and a risk of internal
satellite charging
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Example — Forecast of >800 keV electrons
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Risk of Internal Satellite Charging - ESD

 Model results are converted into a risk index
* Risk levels are based on previous satellite anomalies at geostationary orbit

SPACECAST >2 MeV Electron Fluence for Geostationary Orbit
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British Antarctic Survey — Space Weather

e Forecasting — risk for satellites
» Magnetic local time effects
» Coupling to the solar wind
e Coupling to the atmosphere
» Better models for electron source, transport, acceleration and loss
» Coupling to the plasmapause

 Severe Space Weather
» Determining the radiation environment for satellites
* Modelling different scenarios

» Atmospheric heating — Joule heating, winds, waves using
magnetometers and polar radars

o Solar variability effects
* Precipitation, chemistry, winds waves
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