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significant correlation between the dates of spring transition and the amplitude of stationary
planetary waves with wave numbers 1 and 2 (SPW1 and SPW2) has been shown. A statistically
significant correlation coefficient was obtained for the amplitude of the MJO and the date of the
early spring transition » =—0.39 (a significance level of 95%). The existence of a connection
between weak SPWI1, SPW2 and the amplitude of MJO at an altitude of 30 km has been
established. The Pearson correlation coefficient for MJO and SPW1 was 0.43, for MJO and SPW2 —
- 0.38, the relationship is statistically significant with a probability of 96%. Based on the obtained
results, it can be assumed that the MJO is associated with stationary waves with small amplitudes,
the stratospheric jet stream remains stable during the winter period, and the date of the transition of
the stratospheric circulation from winter to summer is observed in late April-May.

The study was carried out with the financial support of the Russian Foundation for Basic Research in
the framework of research project No. 18-05-01050.

Mouck npusHakoB aTtMoccepHbIX BOJSIH B BapuauMsiX CUiibl TSHKECTU NO
CUHXPOHHbIM COBMELLEHHbIM GapOMeTPUUYEeCKMM U rpaBUMETPUYECKUM
M3MepeHUsM
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B cuny neiictBus 3aKkOHa BCEMUPHOIO TATOTeHMs HBIOTOHA IpaBUMETpPBI U CEHCMOMETPBI
pearupyroT Ha H3MEHEHU MacChl aTMOC(Eepbl Hall HUMU |, TEM CaMbIM, IIOKa3bIBAIOT, KAK MEHIETCS
chuia TSKeCTH 3a cueT arMocdepHbx aBrkeHui. CeHcMOJOrH HCKIIOYAaloT — BIHSAHUE
CHHONTHYECKHNX IPOLECCOB M3 IMOKAa3aHWIl 3THX NPUOOPOB, HMCIONIB3YS W3MEPEHUs MPHU3EMHOTO
TaBlIeHUsT aTMOC(Epbl p;, CHHXPOHHBIE M COBMEILEHHBIE C TPABHMETPUUYECKHIMH H3MEPEHUSMH.
CpaBHEHHEM YAaCTOTHBIX CHEKTPOB 3ammceil Toka3aHWid OapomeTrpa ¥ CBEPXIPOBOISIIETO
rpaBuMetpa (CI') mpomOKUTENBHOCTRIO OOJiee Tola TAaKKe YCTAHOBJIICHO BIMSHUE TapMOHUK
COJTHEYHOT'O TEIJIOBOTO MPIIINBA S, (7 — HOMep TAPMOHHKH ), HA BETIMYNHY YCKOPEHUS CBOOOIHOTO
nafgeHuss g. JlaHHOe wMccienoBaHUE SBJSETCS IMEpBOM  TMOMBITKOM OLEHUTh BO3MOYKHOCTH
HCIOJIb30BaHUs I'PaBUMETPHUECKUX H3MEpPEHHiIl B KauecTBe JOMOJHUTEIbHOIO METO/a W3Yy4eHHUS
aTMOC(epHBIX BOJH B auamna3oHe nepuonos ~ 10 mun —~ 10 4. Kpome rapmonuk S,, B TaHHBIN
IMara3oH MEPHUOIOB TOMaNaloT TaKKe BHYTPEHHHE IpaBUTannoHHbIE BONHBEI (BI'B) armocdepsr.
[loTeHuManpHO rpaBUMETPUYECKIE U3MEPEHUS MOTYT OKa3aThCsl B OTHOLLIEHUH MCCIEA0BaHUs BOJIH
6omee MHPOPMATUBHBIMY, YEM U3MEPEHHS Ds. ITO CBA3AHO C TEM, YTO TPABUMETPHI U CEIICMOMETPHI
PETUCTPUPYIOT BOJTHOBOE BO3MYILEHUE 6 HEeKOMOpom obveme arMochepsl, Torna Kak 0apoMeTpsl
TAF0T CBEIEHH O BOJIHOBOM IPOIIECCE TOIBKO 68 0010t mouke (y TOBEPXHOCTH) MPH HEMTPEMEHHOM
TpeOOBAHNU BBIMIOJHEHNUS THAPOCTATUYHOCTH BO3MYILEHHS, HE O0SM3aTeNbHOW IS BOJHOBOTO
mpouecca.

B nanHO#l paboTe mpencTaBieHbl TEOPETHUYECKHE OLEHKM BO3MYILICHUSA g, CO3AaBaeMOrO
ropabiMH BodHaMu 1 BI'B ot cTpyii 1 KOHBEKTHBHBIX 001akoB. [10ka3aHo, 9TO YyBCTBUTENBHOCTD
CT" nossonser peructpuposatb BI'B, renepupyemble yka3aHHbIMH MCTOYHHMKAMH. BblnmoiHeH
TaK)K€ TOWCK NPU3HAKOB aTMOC(EPHBIX BOJH B MHOTOJETHUX 3alUCAX Bapuanumii g u ps,
n3MepeHHbIXx Ha craHimu Mokca, ['epmanmsa, (50.6°N, 11.6° E) ¢ wucnomns3oBanmem CI' mn
BBICOKOYYBCTBUTEIIBHOTO OapoMeTpa COOTBETCTBEHHO. [l omperneneHuss MHTEHCUBHOCTH BOJH B
PasHBIX O0JIACTSAX YACTOTHOTO CreKTpa 3amuceid g and p, mpumeHsieTcs uudposas QUIbTparusa
IyTeM BBIUMCJIEHMs] PA3HOCTEH MEeXAy MOCIeN0BaTeNbHBIMI 3HAYEHUSAMU H3MEPSEMbIX BEINYMH,
OTCTOSIIIMMU OJUH OT APYroro Ha HEKOTOPbI BpeMEHHON MHTepBal. /[ kaxxagoro mecsma 3a
2000-2018 rr. u untepBasioB 5, 10, IS m 30 Mun u 1, 2, 4 u 8 4 BEIYUCIEHBI CPEIHEKBAAPATUYHBIE
3HAUEHHUs YKa3aHHBIX pa3HocTel 1 g u p,. MccrnenoBaHbl MeXrofoBble U CE30HHBIE N3MEHEHUs
3THX CpPEOHEKBAJAPAaTWYHBIX BennunH. Hambomnee ectecTBeHHOE OOBACHEHHE TOIOBOTO XO0Aa
BO3MYIICHHS g U BCEX PACCMOTPEHHBIX MHTEPBAJIOB TPEOyeT ydera BO3AEHCTBHS aTMOC(HEPHBIX
BOJIH Ha g.
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Search for signs of atmospheric waves in the variations of gravity by
colocated simultaneous barometric and gravimetric measurements

S.S. Novikov (ssn2694ssn@mail.ru), N.M. Gavrilov (n.gavrilov@spbu.ru),

G.M. Shved (g.shved@spbu.ru)
Saint-Petersburg State University, Physics Faculty, 7/9 Universitetskaya nab., 199034 Saint-Petersburg, Russia

Gravimeters and seismometers react to the change of air mass over them by virtue of
Newton’s law of universal gravitation and thus show the atmospheric forcing on gravity.
Seismologists exclude the influence of synoptic processes from the records of these instruments,
using the colocated simultaneous measurements of atmospheric surface pressure p,. By comparing
the frequency spectra of the records of barometers and superconducting gravimeters (SG), lasting
over a year, the influence of the harmonics of the solar thermal tide S,, (m is the harmonic number)
on the free fall acceleration g has also been defined. This study is the first attempt to assess the
possibility of using the gravimetric measurements as an additional method for studying the
atmospheric waves in the range of periods of ~ 10 min —~ 10 h. In addition to S,, harmonics, the
internal gravitational waves (IGW) of the atmosphere also fall into this period range. Gravimetric
measurements may turn out to be more informative with respect to the study of waves than
measurements of p,. This is due to the fact that gravimeters and seismometers detect a wave in some
volume of the atmosphere, whereas barometers provide information about the wave only af one
point (near the surface) with the necessary requirement that the hydrostatic condition for the wave is
satisfied. However, this condition for waves is not necessarily fulfilled.

This report presents theoretical estimates of the g perturbation generated by mountain waves
and IGWs from jets and convective clouds. It is shown that the sensitivity of SGs allow to detect
IGWs generated by these sources. A search was also made for signs of atmospheric waves in many-
year records of variations of g and p;, measured at Moxa, Germany, (50.6° N, 11.6° E), using SG
and highly sensitive barometer, respectively. To determine the wave intensity in different regions of
the frequency spectra of the g and p, records, digital filtering is applied by calculating the
differences between successive measured values that are separated from one another by some time
interval. For each month of 2000-2018 and the intervals of 5, 10, 15, and 30 min and 1, 2, 4, and 8
h, the root-mean-square values of these differences for g and p; have been calculated. The
interannual and seasonal changes of these rms values have been studied. The most natural
explanation of the seasonal variation of the g perturbation for all the intervals considered requires
taking into account the effect of atmospheric waves on g.

BnusHue KpynHbIX Tponuyeckux UuKnoHoB 2014 Ha moHocdepy Ha
npumepe AaHHbIX cnyTHUkoB SWARM

3axapos B.M.'? (zvi_555@list.ru), [umumenko B.A.>*, Tpymms B.A.*
' Mockosckuii 2ocydapemeennviii ynusepcumem um. M.B. Jlomonocosa, usz. paxynomem, Jenunckue 2opui 1,
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Ha woHochepy 3emanm oOka3plBaeT 3HAYUTEIbHOE BIMSHHE KOCMHYECKas [MOroja.
OHHOBpeMeHHO CUUTACTCA MOOKA3aHHBIM, YTO KPYIIHBIC ABJIICHHA, NPOTEKAOINIME B CUCTEMEC
reochepa — mmrocdhepe m armochepe — TakKe MOTYT OKa3bIBaTh BIUSHUE Ha HOHOC]EpY.
MexaHn3MBl Tepenayd Ha HMOHOC(HEpHbIE BBICOTBI aTMOC(EPHBIX BO3ICHUCTBUI W3YyUEHBI
HEIOCTATOYHO W MPEICTABISAIOT CO0OW HAO0OP HECKONbKHMX (DU3NYECKH OMpPaBIAHHBIX U, B Psle
ClTydaeB, JKCIEPUMEHTAJbHO MOATBEPKIAEMBIX mNpennojoxenuit. OcoOblii MHTEPEC MPU STOM
MMEIOT MTOUCKH BIIMSHUSA HAa HOHOC(EPY CHIBHBIX METEOPOJIOTUIECKHX BO3MYIIEHHI, IIOCKOJIBKY B
ATOM CjIy4ae YAaeTcsl JOCTATOYHO HAIEXKHO OMPENETUTh HCTOYHHUK BO3MOXKHOTO BiIHMsHUA. B
Ka4e€CTBC MEXAaHU3MOB IME€peaaqIun BOSZ[efICTBHH INPUHATO pacCMaTpyuBaTbh [ABA. BO-HepBBIX,
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