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‘Space Weather Overview:

The Thermosphere and Satellite Drag
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Orbital Crowdedness
LEO Tracked Objects (data from Space-Track.org)
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Atmospheric Layers

By Temperature
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Atmospheric Layers

By Various Phenomena

From Prolss (2004)
Physics of the Earth’s Space Environment
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Geopotential height (km)

Chemical Makeup

Thermosphere Lower Exosphere
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Solar Radiation

Temperature (C)
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Magnetosphere-lonosphere-Thermosphere System
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Solar Wind and Magnetic Clouds
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Current Closure in the lonosphere
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Waves and Tides
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Infrared Cooling of the Thermosphere
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Non-Conservative Accelerations

Contributions vs. Altitude Credit: Marcin Pilinski
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Satellite Drag Measurements
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High-Precision Accelerometers

GRACE
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Mass Spectrometers
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Latitude (deg)

Remote Sensing of FUV

Provide daytime measurements of:

» Y 0/N,: Ratio of column-integrated atomic oxygen

to molecular nitrogen content
» Column-integrated temperature

Satellite Missions:

» TIMED/GUVI (2001 — present)
» DMSP/SSUSI (2003 — present)
» GOLD (2018 — present)
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Constraining Models

High-Accuracy
Satellite Drag
Model (HASDM)
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Early Discoveries:

Solar Flux Signatures
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Early Discoveries:

Geomagnetic Influences
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Seasonal Dependencies
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Latitude (deg)

High-Speed SW Streams and Co- Rotatmg
nteraction Regions (CIRs)
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Traveling Atmospheric Disturbances

CHAMP at 400 km: Relative Density Variations
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Helium Winter Bulge
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