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OMHamuuyeckoe 1 TennosBoe Bo3geicTBue oporpadpuryecknx rpaBUTaLMOHHbIX BOJIH: HOBasA
cxema napamertpusaumm gna XKM SOCOL_3

Kosanb A.B.%%3 (a.v.koval@spbu.ru), raBpnnos H.M. 13 B.A. 3y6033’4, E.B. Po3aHos>’
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Jasoc, LLseliyapus

PacnpoctpaHeHne B atmocdepy BHYTPEHHUX TPaBUTALMOHHbLIX BoaH  (BIB)
oporpaduyeckoro  NPOUCXOXKAEHUA  WUrpaeT  BaXHeNlwy ponb B  GopmupoBaHUM
AVHAMUYECKOTO U TennoBOro pexuma atmocdepbl. Mogenu rnobanbHoit atmocdepHo
UMPKYNAUMU C AOCTAaTOYHO HU3KUM paspeweHnem (ot 100 Km) He cnocobHbl npamo
Bocnpou3soanTb BB, Bcneactsme 3Toro, ANA afAeKBAaTHOTO ONUCAHUA YCKOPEHWUI U NMPUTOKOB
Tenna, cosgaBaemMblx guccunupyowmmmn BIB B atmocdepe, MCNonb3yoTcA pasiMyHbIe CXeMbl
napameTpusauMm WAM 33a0aHMA UX MUCTOYHMKOB. B pgaHHOM wnccnefoBaHUM  YTOUHEHDI
NONAPU3aALMOHHbIE COOTHOLWIEHUA AN Me30MaclWTabHbIX CTAaUMOHAPHbLIX OporpapuyecKmx
rPaBUTALMOHHBIX BOAH (OMB) ¢ yueTom BpalleHMA 3eMan 1 NOJyYeHbl HOBblE BblpaXKeHUs AN
pacueTa BepTUKaAbHbIX Npodunent amnantyg OB, BONHOBbLIX YCKOPEHUI U NPUTOKOB Tenna. Ha
6a3e HOBbIX ypaBHeHUI pa3paboTaHa HOBasA cxema NapameTpu3auun AUHAMUYECKOTO U
Tennosoro Bo3aeicTeua OB noaceTouHoro macwTaba gns BKAOYEHUA B Moaenu rnobanbHom
aTMochepHON LUPKYAALMUN.

MapameTpuzauma 6blna BKAOYEHA B XMMUKO-KAMMATMYECKylo moaenb SOCOL 3-i
Bepcum (XKM SOCOL_3), ¢ koTopoili ganee bbin npoBeaeH paf YMCAEHHbIX 3KCNEePUMEHTOB.
ConocrtaBneHne pacyeToB C AaHHbIMM peaHanms3a MERRA2 noka3anu, B 4aCTHOCTWU, 4TO
npUMeHeHWe HOBOW napameTpu3auuyM MNO3BOAMNO YNYYLWUTb KAYecTBO BOCMPOU3BOAUMBIX
MOZeNbHbIX NAapamMeTpPOoB, BKNOYAA CKOPOCTU BETPa U TeMNepaTypHbIN pPeXXMMm, N0 CPaBHEHUIO C
paHee ucCnNonb3oBaBlIENCA cxemoil. Kpome 3Toro, HoBas napameTtpu3auuma B coctase XKM
SOCOL_3 ABnAeTcA  BaXXHbIM  UCCNEAOBATE/NIbCKUM  UHCTPYMEHTOM,  MO3BOAAKOLLUM
BMOCNeACTBUN NPOBECTU pAg wuccnegoBaHun sBavaHua OFB Ha AWMHaMUYECKUMA pexum
MmozaenbHom atmocdepsbl, ee TemnepaTypy U COCTas.

Dynamical and thermal effects of orographic gravity waves: a new parametrization scheme
for CCM SOCOL_3

A.V. Koval**3(a.v.koval@spbu.ru), N.M. Gavrilov*?, V.A. Zubov**, E.V. Rozanov*”
1$aint—Peter5burg State University, Saint Petersburg, Russia
’Russian State Hydrometeorological University, Saint Petersburg, Russia
0zone layer and upper atmosphere research laboratory, Saint Petersburg State University, Saint Petersburg,
Russia
*Voeikov Main Geophysical Observatory, Saint Petersburg, Russia
5Physika/isch-Meteorologisches Observatorium Davos/World Radiation Center (PMOD/WRC), Davos, Switzerland
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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.
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