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 Example of planetary waves

Wave Amplitude
(b) Meridional wind W3
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' E region wind dynamo

Wind-driven Hall currents:  J"# = 5,uB

Wind-driven Pedersen currents:  j"-F — _5,0Bsin]
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Impact on the upper atmosphere

The lonosphere and Thermosphere System could be
Impacted by tidal and planetary wave at least by:

Modulation on the E region wind dynamo
Strong wind perturbations

Direct propagations

Long vertical wavelength

Change of residual circulations
Momentum deposition to the background
Nonlinear interactions
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Making the upper mechanisms more complicated



' Modulation on the E region wind dynamo

wind perturbations of W3 Q2DW vertical ion drift perturbations

(b) W3 perturbations Zonal 120km __(b) Wi change, Zonal W3
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> Zonal wavenumber 3 structure in both wind and ion drift
perturbations

» Consistent latitudinal structures with three peaks at middle
latitudes and equator



' Direct propagation

Ultra-Fast Kelvin Wave

GOCE density - monthly means UFKW
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Strong evidence for the direct propagation of planetary waves from
the mesosphere to thermosphere (Gasperini et al., 2015).




' Change of mean circulations

(a) O/N2 200 (b) electron density
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' Nonlinear interactions

(a) Vertical drift induced by 16-h W4 QTDW (b) W4 amplitude
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The nonlinear interaction between W3 Q2DW and W1 diurnal tide
results in additional variability in ionospheric vertical ion drift.



Summary

» Tidal and planetary waves are important sources for the
variability of the upper atmosphere.

» The mechanisms include E region wind dynamo, direct
propagation, as well as the change of mean circulation.

» The variability of the I-T system is complicated by the
nonlinear interaction between tides and planetary waves.




