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AGW-TIDs as information source
AGW-TID =» Atmospheric Gravity Wave - Travelling lonospheric Disturbance

Large-Scale = 1000 km ~ 30 — 180 min * ionospheric (Joule heating,
TIDs Lorenz force)

Medium-Scale several ~ 15 — 80 min * ionospheric (Joule heating,
TIDs hundreds of km Lorenz force)
* atmospheric (upward-
propagating AGWs)
[following Brekke, 1978; Hocke and Schlegel, 1996; van de Kamp et al., 2014]

Gravity wave ,  N2k2 {1 * Wwave parameters k,, ky and T are
- : S = Y= coupled to background atmosphere
dispersion relation: w? 4H? _)p_ Kg 'SP
lonospheric waves provide

[Hines, 1960; Vadas and Fritts, 2005; . .
Nicolls and Heinselman, 2007] information on neutral atmosphere

Intrinsic wave
frequency:
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w; =2n/t—ky-U  vertical and horizontal dimension difficult
to measure at the same time
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Combined vertical and horizontal measurements
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Separation of wave modes by Fourier filtering
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Vertical wave parameter determination

apply 2D Fourier filter to separate different wave modes with respect to
propagation direction, T and A,

fit wave separately at each altitude: dN, = A - cos(2rnt/t + ) forA 1,6

2> 1(z)and 6(2) 2D t,u.(2) = —%:(Z) +ty +n -t =» phase line

k,<O0 upward propagation
k,>0 downward propagation
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Pre-filter meteor radar measurements * apply gliding window
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Horizontal wavelength & propagation direction
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« wave mode can be detected at multiple altitude levels
* horizontal wave is fitted as:

i DLR

2T 21
ov=A-sin(cosa-—-x+sina-—-y+46
A Ay

s 4 Y




DLR.de + Chart 8 > R7 Geospace > F. Gunzkofer « March 06, 2023

Inferring wind velocities along propagation direction
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Summary

simultaneous measurement of a single AGW-TID wave mode possible
with the EISCAT radar and the Nordic Meteor Radar Cluster

Fourier filter methods allow separating wave modes

wave fitting functions give vertical and horizontal wave parameters

vertical profile of thermospheric winds can be inferred from wave
parameters with moderate accuracy




