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3BONIOUMA CNEKTPA BTOPUYHbBIX aKYCTUKO-TPaBUTALLMOHHDbIX BOJIH NOC/NE BKAOYEHUA
BO/IHOBOIro UCTOYHUKA B MOoAe/in BbICOKOro paspewieHuma

Faspunos H.M. (n.gavrilov@spbu.ru), Kweseukuii C.N.%(renger@mail.ru), Kosanb A.B.!
Cankm-Memep6ypackuii 20cydapcmeerHbili yHusepcumem, CaHkm-lemep6ype, Poccus
*Banmutickuli pedepanbHoiii yHusepcumem um. M. KaHma, 2. KaauHuHzpad, Poccus

BbiNONHEHO  4YUCNEHHOE  MOAENUPOBaAHUA  CMEeKTpa  MEepPBUYHBIX  aKYCTUKO-
rPaBUTaUMOHHbIX BOAH (AlB), BO36y)KAAeMbIX BOJIHOBbIM WCTOYHMKOM Ha 3eMHOM
NOBEPXHOCTU, U CNEKTP BTOPUUHbIX BOJIHOBbIX MOJ, KOTOpble CO34alTCA HA PA3HbIX BbICOTHbIX
YPOBHAX 3TUMM NEepPBUYHbIMU BONHAMMU. MCNONb30BaHA 4YUCNEHHAA TpexmepHasa Moaenb
BbICOKOro paspeweHns ATmoCum, onucbiBalowan HeanHelHble atmocdepHbie AIB. Mogenb
NCnonb3yeT NJOCKYID FreoOMeTpuio U NOJMHble TMAPOANHAMUYECKUE TpeXMepHble YpPaBHEHUA.
YunTbIBaKOTCA ANCCUNATUBHBIE U HEIMHEWHbIE NPOLECChl, BAUAIOLWME HA pacnpocTpaHeHue AlB,
BK/ItOYAA MOJIEKYNAPHYIO U TYpOYNEHTHYO BA3KOCTb U TENNONPOBOAHOCTb. POHOBbLIE Npoduam
TemnepaTypbl bepyTca U3 nonyamnupuyeckon atmocpepHoit mogenu NRLMSISE-00. HuxHue
rPaHUYHbIe YCNIOBUA 3343at0TCA Ha 3eMHOM NOBEPXHOCTU U CAYXKAT UCTOYHUKOM NoCKux AlB B
Mmoaenu.

MpepcTaBneHbl Npumepbl, KOTOpble MOKA3blBalOT NocTeneHHoe GopMUpPOBaAHUE CNEKTPa
BTOPUYHbIX BOJIH NOC/AE BKAOYEHUA BOJHOBOIO UCTOYHMKA B mogenwn. MpounntoctpuposaHo
nocteneHHoe pa3BUTUE TOPU3OHTANbHOTO MPOCTPAHCTBEHHOINO CMeKTpa MepBUYHbIX U
BTOPUYHbIX AIB Ha PUKCUPOBAHHbIX BbICOTHLIX YPOBHAX B CpeAHelW U BepxHen aTtmocdepe.
BonHbI  paccumuTbIBAOTCA C MOMOLWLbID TPEexXMepHOW HeJIMHEeMHOM MoAenn BbICOKOro
pa3peweHna. [OKa3zaHO, 4TO NocC/ae BKAKYEHUA WCTOYHUKA MNNOCKUX BOJIH Ha 3eMHOM
NMOBEPXHOCTU HA MasbIX BbICOTaX CMAEKTP COCTOMT B OCHOBHOM W3 MWKa, COOTBETCTBYHOLLEIO
nepsuyHoit AlB. B 6onee nosgHue MOMEHTbl BpeMeHU U Ha BONbLUMX BbICOTaX B CMEKTpax
NoABNAKTCA NMUKU BTOPUYHDBIX BONH HA TOPU30HTANIbHbIX BOHOBbIX YMC/aX KPATHbIX BOJIHOBbIM
yncnam nepsuyHoit AIB n nx kombuHaumam. Mo mepe yBeAUYEHUA KONMYECTBA NMUKOB CMEKTP

BTOPUYHDbIX AlB ctaHOBUTCA KBa3n-HenpepbiBHbIM.
PaboTa nogaepsaHa POCCUIMCKMM HayuHbIM poHaoM (rpaHT Ne 22-27-00171).

Evolution of the spectrum of secondary acoustic-gravity waves after
wave source triggering in a high-resolution model

Gavrilov N.M.l(n.gavrilov@spbu.ru), Kshevetskii S.P.Z(renger@mail.ru), Koval A.v!
JSaint-Petersburg State University, Saint Petersburg, Russia
’Immanuel Kant Baltic Federal University, Kaliningrad, Russia

A numerical simulation of the spectrum of primary acoustic-gravity waves (AGWs)
excited by a wave source on the Earth's surface, and the spectrum of secondary wave modes
that are created at different altitude levels by these primary waves is performed. A numerical
three-dimensional high-resolution AtmoSym model describing nonlinear atmospheric AGW is
used. The model uses plane geometry and primitive hydrodynamic three-dimensional
equations. The model takes into account dissipative and nonlinear processes affecting AGW
propagation, including molecular and turbulent viscosity and heat conduction. Background
temperature profiles are taken from the semi-empirical atmospheric model NRLMSISE-00. The
lower boundary conditions are set on the earth's surface and serve as a source of flat AGV in
the model.
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Examples are presented that show the gradual formation of the spectrum of
secondary waves after the triggering on a wave source in the model. The gradual development
of the horizontal spatial spectrum of primary and secondary AGW at fixed altitude levels in the
middle and upper atmosphere is illustrated. It is shown that after switching on the source of
plane waves on the Earth's surface at low altitudes, the spectrum consists mainly of a peak
corresponding to the primary AGW. At later times and at high altitudes, peaks of secondary
waves appear in the spectra on horizontal wave numbers that are multiples of the wave
numbers of the primary AGW and their combinations. As the number of peaks increases, the

spectrum of secondary AGWs becomes quasi-continuous.
This study was funded by the Russian Science Foundation (grant Ne 22-27-00171).
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