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Application to spacecraft anomaly analysis
Prototype for a space weather product

I ntroduction

GEO: A dynamic environment
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| ntroduction

Anomaly at GEO: local time distribution
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I ntroduction
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Interpolation between measurements

Epoch: January, 6-7 1997
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| nterpolation between measurements

Comparison: Prediction/GOES 08 & 09
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Accuracy / error bars

1976-059
1977-007

- 1981-025
250 - .- 0" 1982-019
1984-037
200 | 1984-129
1987-097
1989-046
1990-095
1991-080
100 e ———— 1994-084
| LANL-97A
LANL-01A
GOES05
GOES 06

0 ———————— GOESO07
janv- janv- janv- janv- janv- janv- janv- janv- janv- janv- janv- janv- janv- GOES 08
76 78 80 82 84 86 88 90 92 94 96 98 00

300

150 4

F10.7 (W/m2/Hz)

504

- - .GOES09
date = = 1GOES10

(el ]

Centre d'Etudes etde Recherches de Toulouse
Département Environnement SPatial _

Application to spacecraft anomaly analysis
January 1997 event

s/c anomaly
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Application to spacecraft anomaly analysis

May 1997 event

s/c anomaly
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Application to spacecraft anomaly analysis

December 1997 event
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Application to spacecraft anomaly anaysis

April 1999 event

s/c anomaly
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Prototype

GOES

Near real time
Update every 15 mn possible

WWW site
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Conclusions

Electron flux have been restored at GEO at al longitudes in the
energy range 30 keV-25.8 MeV.
Combining both observations and theory allows to have:

* abetter prediction for the day-night asymmetry

« abetter accuracy when few measurements are available with a poor distribution in
longitude

The method has been successfully validated by comparing
prediction with GOES 08 and 09 measurements
The method has been applied to four different storms

« flux have been restored along spacecraft orbit which have suffered an anomaly

* it has been confirmed each time that an electrostatic discharge has occurred due to
deep dielectric charging

GOES data will be used to apply the technique in near real-time
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