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Gannon Storm: What’s new?
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We’ve seen major storms before... Satellite operations have changed a lot.
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Debris Growth in LEO
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Rapid Drag-induced Satellite Decay

Passive response

NORAD ID: 43180
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Active response

Orbit-raising maneuver

347.6 1

347.4

347.2

347.0 -

346.8 -

346.6 -

- 400

- 350

- 300

250

- 200

- 150

- 100

- 50

-0

o
S
G

© 4 o) ®,) Q N Z
Q Q Q Q N N N
Date

ND
G

ap



Orbit Maintenance Maneuvers

2003 Halloween Storm
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Orbit Maintenance Maneuvers

May solar superstorm caused largest 'mass
migration' of satellites in history

m By Tereza Pultarova published July 19, 2024
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Reliable Satellite Mass Migration
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Satellite collision avoidance is not robust to storms.

Predicted satellite trajectories Satellites perform unplanned
are very wrong maneuvers en masse
(from poor storm forecasts) (to maintain their orbital slots)
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How often would better space weather forecasts
change our maneuver decisions?
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Questions?

~J/// wparker@mit.edu

Relevant papers!

Gannon Storm Satellite Drag Space Weather & Collision Avoidance
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Operating in the Thermosphere (Long-term)
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Satellite Drag

Uncertain shape/attitude (esp. debris)

Uncertain neutral density
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Conjunction Assessment Timeline
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Probability of Collision

We know a lot. We don’t know much.
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Probability of collision is the same.
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Forecast Comparison
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