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The propagation of internal gravity waves (IGWs) of orographic origin into the
atmosphere plays an important role in the formation of the dynamic and thermal regime of the
atmosphere. Models of global atmospheric circulation with a relatively low resolution (100 km
and more) are not capable of directly reproducing IGWs; therefore, to describe reasonably the
accelerations and heat inflows created by dissipating IGWs in the atmosphere, various
parameterization schemes or setting their sources are used. In this study, polarization relations
for mesoscale stationary orographic gravity waves (OGWs) are refined taking into account the
Earth's rotation and new equations are obtained for calculating the vertical profiles of OGW
amplitudes, wave accelerations, and heat influxes. Based on the new equations, a new scheme
for parameterization of the subgrid-scale dynamic and thermal effects of OGW was developed
to be included in global atmospheric circulation models.

The parametrization was implemented into Chemistry Climate model SOCOL, ver.3 (CCM
SOCOL_3) and further a number of numerical runs were carried out with the model.
Comparison of the results of the calculations with the reanalysis data (MERRA_2) showed, in
particular, that the use of the new parametrization made it possible to improve the quality of
the reproduced model parameters, including wind speeds and temperature conditions, against
the previously used scheme. In addition, the new parametrization as part of CCMSOCOL 3 is an
important research tool that makes it possible to carry out in the future a number of studies of
the OGW effect on the dynamic regime of the model atmosphere, its temperature and
composition.

XapaKTepuCcTMKK BHE3aNHbIX CTPATOCPEPHbIX NOTEN/IEHUN Ha Pa3HbIX BbICOTAX MO AaHHbIM
meTeoponoruyeckoro peaHanmsa JRA-55

Edumos M.M.(matvey.efimov.96@mail.ru), Naspuaos H.M.(n.gavrilov@spbu.ru)
CaHkm-llemepbypackuli 2ocydapcmeeHHsbili yHusepcumem, CaHkm-lemepbype, Poccus

[nAa aBTOMaTMYeCcKoro onpeaeneHna BHe3anHbix ctpatocdepHbix notenneHnin (BCM), B
KauecTBe OaT MX Hayana U OKOHYAHUA NPeasoNeHO CYUTATb MOMEHTbI SKCTPEMYMOB CKOPOCTU
N3MEHEHWIN TemnepaTypbl M 30HA/NIbHOM CKOPOCTU BETPa, COOTBETCTBYHOLIMX 3SKCTPEMyMam
nepBol NPOU3BOAHOM W HYNEBbIM 3HAaYEHUAM BTOPOM MPOWU3BOAHOM YKa3aHHbIX BE/IMYUH MO
BpemeHu. Haaenobl gatbl BCM Ha 30 1 40 km no 6a3e gaHHbIX JRA-55 3a 59 nert. MokasaHo, 4To
AaTbl MAaKCMMA/IbHbIX CKOPOCTEM M3MEHEHMA TeMnepaTypbl U BETpa OT/InYatoTcA He bonee, yem
Ha ABa AHA. [aHHble aaTbl BCM nexat B npegenax HeonpegeneHHocTen a4pyrnx obLenpmuHATbIX
meTon08B HaxoxaeHua aat BCI. bbian npoaHanmMsnposaHbl pasnnyHble TUnbl BCMN n npeanoxkex
cnocob mx knaccudurkaumun. boinm onpeseneHbl U yuTeHbl GUHANbHBIE NOTENNEHUA U PAHHUE
3umHue notenneHuna. Passutuio  BCIM  npeawecTBylOT YyBeAMYEHMA MOTOKOB Tenna,
HanpaB/iIeHHbIX B CTOPOHY MOJOCA, KOTOpble MOryT CMOCO6GCTBOBATb HarpeBaHUIO MONAPHOWM

ctpaTocdepbl. PuHanbHble BCIM cBA3aHbI C NepeCcTPONKoM LMpKyaaumnm atmochepsl.

PaboTa BbinosHeHa B JlabopaTopuun MccnefoBaHUIA 0O30HOBOIO €/10A U BepxHel atmocdepbl CM6MY npu
¢durHaHcoBOM noaaepke MuHUCTEPCTBA HAaYKM U Bbiclwero obpasoBaHua Poccuitickon dPepepaunn (cornaweHune
075-15-2021-583).

Characteristics of sudden stratospheric warmings at different heights according to
meteorological reanalysis data JRA-55
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For automatic searches for sudden stratospheric warming (SSW) events, their
beginning/ending dates are defined as extrema of the first-order derivative simultaneous with
zero values of the second derivative of temperature and zonal wind in time. A search for SSW

dates for 30 and 40 km was performed, using the JRA-55 database for 59 years. The dates of
the fasters change in temperature and zonal wind differ not more than two days for SSW

searching the JRA-55 database. The SSW dates correspond, within the limits of the
uncertainties, to those obtained with other standard methods. Various types of SSW were
analyzed. An alternative SSW classification was proposed. Frequently, before SSW
developments, increases in the heat fluxes directed to the North Pole occur, which can heat the
polar stratosphere.

This study was made in the SPbSU Ozone Layer and Upper Atmosphere Research Laboratory supported by
the Ministry of Science and Higher Education of the Russian Federation (agreement 075-15-2021-583).
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