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Equatorial Electrojet from Swarm & CHAMP
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Equatorial Electrojet from Swarm & CHAMP
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Equatorial Electrojet from Swarm & CHAMP
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Quasi-6-Day Wave (Q6DW)

Z?nlal, NeuFrlaI .Wi?d Amp — Main Characteristics
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* Zonal wave number = 1

* Traveling westward

* Period = ~6 days

* Symmetric about the equator
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— lonospheric Effects
(1,1) mode in geopotential height
DAY=00

* Early studies: e.g., Fraser [1977]
» Early review: Lastovicka [2006]
* Global data: e.g., Gu et al. [2014]
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Quasi-6-day Wave Effects on the
lonosphere —Recent Results
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Q6DW in the Atmosphere vs. lonosphere
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Q6DW in the Atmosphere vs. lonosphere
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Q6DW Signatures in PRE "5 ioersa ernancement of e
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Quasi-6-day Wave Event during
September 2019 Antarctic
Sudden Stratospheric Warming
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Planetary-wave Enhancement during SSW

SSW = sudden stratospheric warming
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Q6DW and September 2019 Antarctic SSW

SSW = sudden stratospheric warming
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Q6DW and September 2019 Antarctic SSW
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Equatorial Electrojet Response

Swarm B L2 EEJ ~12 LT, ~110 km Bandpass filtered (4.5-7.5d)
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Plasma Density Response
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EEJ in GAIA model vs. Swarm

EEJ = equatorial electrojet

Bandpass filtered (~6 days) equatorial electrojet intensity

GAIA model
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Mechanism for 6-day EEJ Oscillations

EEJ = equatorial electrojet

Bandpass filtered (~6 days) equatorial electrojet intensity
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Tidal Modulation by the Q6DW

Interacting waves Interacting waves
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Tidal Modulation by the Q6DW
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Summary & Conclusions

e Quasi-6-day wave (Q6DW) can have a significant impact on the
ionosphere

e Q6DW signatures can be found in the equatorial electrojet
intensity and dayside plasma densities at low latitudes

e Q6DW can drive 6-day variation in the pre-reversal enhancement
of the equatorial vertical plasma drift

e Exceptionally strong Q6DW is observed in September 2019,
following Antarctic sudden stratospheric warming

e GAIA model reproduces the Q6DW and ionospheric response
e The ionospheric response is due to tidal modulation by the Q6DW

e Secondary wave signatures are observed in the ionosphere

Thank you for your attention
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