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Spectral analysis of the phase velocity distribution of AGWs and MSTIDs in air-
glow images at Darwin: Initial results
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Atmospheric gravity waves and medium-scale traveling ionospheric disturbances (MSTIDs) in the upper atmosphere affect
the atmospheric circulation and the radio-wave transmission, respectively. These waves can be observed in nocturnal airglow
images. Thus, spectral analysis of airglow images provides propagation direction and power of these waves. However, such
spectral analysis of airglow images have not been done yet for stations in the southern hemisphere except for Antarctica. In
this study, we studied the horizontal phase velocity distribution of atmospheric gravity waves and MSTIDs, by applying the
3-dimensional spectral analysis method of Matsuda et al. [2014] to the airglow images obtained at Dant$) (I2LDE)
in Australia from 2001 to 2007 and from 2011 to 2019. Horizontal phase velocity spectra of mesospheric gravity waves
in airglow images at a wavelength of 557.7 nm show that the power spectral density is strongest in summer, with a strong
tendency to the south in the meridional direction and to the east in the zonal direction. This may be due to the variation in
the location of intertropical convergence zone (ITCZ) in the troposphere, which is a possible source of atmospheric gravity
waves. Horizontal phase velocity spectra of MSTIDs in airglow images at a wavelength of 630.0 nm show that the power
spectral density is stronger during solar quiet periods and for waves propagating northwestward. These features can be ex-
plained if the observed MSTIDs are caused by the ionospheric Perkins instability. We speculate that the MSTIDs propagating
other directions can be generated by atmospheric gravity waves.

HEE KL 2 il 2 KRB EEEE EEL (MSTID) 13, RO KIGERLERGEE I Bz 5
Z %o TNHOWEIEGIIH A S KRKVEA A—T % THRIGBIIIS N, ZDOAXRT MU, T 5 DOWEEIDIL
WO —2 HE 5 T e TEDH, BEMZERIIZE FEROBISN T T D X 5 R KRKOLEIROD XX T N VT
BINFETIrbnTwiah >, AFETREFEROA—A ) 7OX—7 ¢ VB (12.4° S, 131.0 E) ©f&
5N KREOEHEHRIC Matsuda et al. [2014D 3 ot AR MU FikZ2#H L. 200140 5 20074535 K U 20114F
M5 2019FEDRKE I & MSTID O#aH#T 217572, ZDORER, P 557.7nmD RXOCHIRIC R 5 1 2 HhEER
LEITWEDIKCENFEEE AR T VO S, HOT—AXRY MVEENRGEL . EILTTIEE. 55
TIEHICHNMEARMZ E DT Wb o Tz, Thud, REKENFEDOIIR & 75 0 155 55 B O BV IR AT O AL D2 Eh
WEL TN EEZLNS, KE 630.0nmD KEIEERICH SN2 MSTID OKENHIEE AR N IVORHH S,
MSTID [ EKFHEENDERRRIHR D/ 8T — AT MVEEN R, £z, LAl 2 ZRD> 2 L hbh-o
Teo ALPEA D E F O RDKGEBIERLZEIC DWW TIE, MSTID DEEEE O/ S—F V ARLZETERENE LEZ D

AT E D, ZNL D%z HD MSTID IZDWTiE., KRREIIKIC K > T MSTID MR EN TV A]
HEMHENEZ SN S,



