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AHHOTANMA
Bseoenue: [smxenus Jlynst u CosHua neopMupyroT 3eMITIo U aTMOCc(epy, B pe3yIbTaTe Yero BO3HUKAIOT
IpaBUTAlMOHHBIE U CEHCMUYECKHE KOJEOaHus C TIEPUOJIOM, OJTU3KUM K CYTOUHOMY.
Memoouxka: JInst IpakTHYECKUX LeNeH HepeaKo TpeOyeTcst BhIIENCHNE JIOKAIbHON YacTH H3MEHEHHSI CeH-
CMHYECKOTO W TPABUTALMOHHOTO IOJEH, T.€. NCKIIOUNTh U3 (PU3HMUECKUX M3MepeHud BnusHue JIyHBI 1
Comana. YTo ke KacaeTcst U3MEPEHUH CHIIBI TSDKECTH, TO 3TOT BOIIPOC PELIEH JIaBHO.
Pesynomamor u obcysicoenue: s pazaenenus nputspkeHus Jlyast u CostHIIA OT MynbCaliii MOXKHO BOC-
IOJIb30BATHCS] METOAOM ocpenHeHus. [leproapl myapcanuii Ha OUH-IBA MOPsIIKa MeHbIIe. Toraa ocpen-
HEHHE ¢ HEOOIBIINM HHTEPBAJIOM MPAKTHYECKH HE H3MEHHT JIyHHO-COJIHEUHbIC BapHUalny, HO TIOYTH CBe-
JIET K HYJIIO BIMSHUE MyJIbCalnii.
Bui1600wi: OTHOCUTENBHO ceificMudyeckux KosiebaHuil i paspeneHus nputskeHus Jlyasl u CoiHna ot
yJIbCAllMi MOXKHO BOCIIOJIb30BAThCSI METO/IOM OCPEIHEHUsI M3-3a OOJBIION Pa3HOCTH MEPUOOB KoJieha-
Huil Mexy mynscanusamu Comrna ¢ JIyHoi.
KaioueBble ciioBa: mysibcaly rpaBUTAMOHHOTO M CEHCMUUYECKOTO TI0JISl, JIyHHO-COJIHEYHbIE BapUalluH
CHJIBI TSDKECTH; KOPOHAJIbHBIE BBIOPOCH MAacChl, METEOPHBIE IIOTOKH, METO/ OCPEAHEHHUS.

Jna yumuposanusi: Auronos 0. B., ArTonosa U. 0. O6 y4ére TyHHO-COTHEYHOTO BIVSIHHS HA TPaBU-
celicMuueckue KosebaHus 3eMJiIn ¢ IOMOLIBIO ocpenHenus /| Becmuux Boponescckozo 2ocy0apcmeennozo
yhueepcumema. Cepus: 'eonozus. 2023. Ne 4. C. 122-128. DOI: https://doi.org/10.17308/geclogy/1609-
0691/2023/4/122-128

BBenenue

Bpamenue Jlynsr Bokpyr 3emin u camoit 3emiu Bo-
kpyr ComHna naedopMupyroT 3eMmiro U ee atmochepy,
BBI3BIBAs TEM CAMbIM T'PaBUTAI[IOHHEBIC BApHUAIIH U CEH-
CMHUYECKHe KoJeOaHMs, N3MEPEHUs] KOTOPHIX IPOU3BO-
JIITCS B OCHOBHOM C TTIOMOIIBIO TPHOOPOB, HCIOIB3YI0-
IIMX B Ka4eCTBE NAaTYNKOB MasTHUK ['omuimHa. K Tomy
K€ N3MEHEHHE TPABUTAI[MOHHOTO M CEHICMHUYECKOTO T10-
ned un€r onHoBpeMeHHO. COBMECTHBIE H3MEPEHUs
CHJIBI TSDKECTH U CEHCMHMYECKNX KoebaHuii Obln paHee
KOHKPETHO paccMoTpeHHl B [1-8]. HenpunusHsle mynb-
Caluy CUIIBI TSDKECTH M CeHCMUYECKHX KOJIeOaHui BO3-
HUKAIOT HE TOJILKO 32 cYeT KoJIeOaHui 3eMHOM aTMOC-

(epsl 1ocIe yAapoB 1o Heil MeTeopHBIX MOTOKOB. Cloza
K€ MOYKHO TIPHCOEJMHUTH KOPOHAJIBHBIE BEIOPOCHI Mace
Ha ConHue 1 atMocdepHble (PPOHTHI, BHyTPEHHHE Ipa-
BUTAI[MOHHBIE BOJHBI U T. 1. [1-11].

[MockonbKy HM3MEpEeHUsl T'PaBUTALMOHHOTO TIOJSI U
CeMCMIYECKHUX KOIeOaHM OTydeHbI YacTO C TIOMOIIBI0
MasTHHKA [ OJIMIbIHA U UIYT OHH OJTHOBPEMEHHO, TO BO3-
HHUKaeT BOIPOC O MEPBUYHOCTH CEHCMHUUECKHX Koebha-
HUH WJIM TPaBUTAIMOHHBIX BOJH. Hampumep, nsmene-
HHE I'PaBUTAIIMOHHOTO TOJIs1 BO BpeMeHH 3a c4ET JIyHsI
n CoJHIa BEI3BIBAET 32 COOOH BOSHUKHOBEHUE CEHCMU-
YeCKMX KoJeOaHuil ¢ TeM ke IEepHoJoM, HO, C JPYroi
CTOPOHBI, 3eMJIETPSICEHNE BBI3BIBAET CEHCMHUYECKOe
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TI0JIE U CIEAYIOIIEe 32 HUM IPaBUTAIIOHHOE. B memoM xe
JUHAMHYECKasi CUCTEMa CEHCMHYECKUX U TPaBUTALMOH-
HBIX KOJIEOAHMH CyLIECTBYET B3aMMOYBSI3aHO M HE BCET/Ia
MOYKHO BBIJICJIUTH IIEPBOIPHUYUHY 3THX Kosiebanuid. Ho ¢
npyroii cropoHsl aBrmxkeHus JIyHbl 1 CoJiHI2 BBI3BIBAIOT
CHUHXPOHHBIE CEHCMOTpaBUTAllMOHHbIE KOJIeOaH s

Panee ormeuarnock [1-12], 4T0 OCHOBHOW MPHYUHOI,
BBI3BIBAOLICH KOJIeOaHuUs aTMOC(Epbl, BIKECHUS JIyHbI 1
ConHIla OTHOCUTEIHHO 3€MIIH, CO3/JAIOIINE TPABUTAIHOH-
HBIE TIOJI, KOTOPBIE W3MEHSIOT (opMy 3eMiId W aTMO-
cepsl OMHOBPEMEHHO. JIBIKEHHS HMX COOTBETCTBEHHO
BO3ICHUCTBYET Ha celicMUIecKue KoJIeOaH s, I TPaBUTAIH-
oHHOe moJie. [l ydera CHIIBI TSDKECTH CO3JaHbI IPO-
rpaMMel [ 12], KOTOpBIE MO3BOJISIIOT JIETKO UCKIFOUUTD BIIH-
stuue nputspkenust Jlynsl 1 Connua. s mpumepa pac-
CMOTpHUM TaK Ha3bIBaeMbIe CEHICMOTPaBUTAIIMOHHBIE U3ME-
penust co cranuuu BFO B 'epmanuu (puc. 1). Ha puc. 1
MOKa3aHbl W3MEpPEHHbIE 3HAUEHMs CHIIBI TshKkecTH. [lo-
CKOJIBKY Ut m3MepeHuii Ha ctannuu BFO ucmonesyercs
IBYXC(EpHBII I'paBUMETp, C TMOMOIIBI0 KOTOPOTO OJHO-
BPEMEHHO M3MEPSETCs CHiA TSDKECTH ABYMS IAaTYNKAMM,
PAacIoI0KEHHBIMH Ha Pa3HBIX BHICOTAaX, YTO B CBOIO OUe-
penb TO3BOJAET BBIYHCIATH BEPTHKAIBHBI TI'paJnCHT
CHIIBI TSDKECTH Pe3ynbTaThl MCIONB30BaHUS HPOTPaMMBL,
y’Ke TPUBOAMINCH NMPU WHTEPIPETALUN CeUCMOTpaBUTa-
[MOHHBIX MyJIbCANHUI C TOMOIIBIO OcpenHeHus [ 1-5].

[IpeaBapuTenbHO 3aMETHM, YTO HCIIOJb3YEMbIE JlaH-
HBIE JUIsl PACUETOB MOJy4YeHbl TPUOOPAMH, UMEIOLINMH HE
TOJIBKO Pa3IMYHYIO MOTPEHIHOCTh M3MEPEHHH, HO M pa3-
JIMYHBIEC TPOTrPaMMbl 00pabOTKH CUTHAIOB HA BPEMEHHBIX
HHTEpBaJlaX pas3iauuHoil muHbl. Kpome Toro, B aHrio-
SI3BIYHOM JINTEPAType NPUHATO CUNTATH OCHOBHOM €ANHH-
el CHIBI TSKECTH MKM/CM2, KOTOpas B JECATh pa3
MEHbIIIE ITPUBBIYHOTO HaM MuyuIHrana. [loarBepskaeHnemM
3TOMY SIBISIETCSI ITporpamMma THMMeHa Uit BBIYHCIICHUS
nputsbkeHus Jlynst u Connna [12], B k0oTOpoil 3HaUeHHs
CHIIBI TSPKECTH JIaHbl B PA3MEPHOCTH MKM/CM?. YKa3aHHbIE
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Puc. 1. JlyHHO-COMTHEYHOH Bapualuil CHJIBI TSHDKECTH B ampene
2023 ropa na craniun BFO (T'epmanus) 1, 2 — u3MepeHHbIe Ba-
pHAaLMK CUITBI TSHKECTH Ha IBYX cdepax; 3 — BepTHKaIbHbIN rpa-
JHUCHT CHUJIBI TSAXKCECTH.

[Fig. 1. Lunar-solar variations of gravity in April 2023 at BFO
station (Germany) (1, 2) — measured variations of gravity on two
spheres; (3) — vertical gradient of gravity.]

0COOCHHOCTH HAJ0 YYWTHIBATH IpH 00pabOTKe MaTepha-
n0B. [TosToMy Ha rpaduKax pUCYHKOB B KA4E€CTBE CIMHHMIT
N3MEPEHNH JAal0TCsl yCIOBHBIE €ANHHIIBL.

Ho BepHemcs kK JaHHBIM U3MEPEHUM CUIIBI TSDKECTH Ha
puc.1. ITocne 0OpabOTKK U3MEPEHHUN C YYETOM BIIMSHUS
JIYHHO-COJIHEUHOTO MPUTsDKEHU [12] mosyueHs! u3MeHe-
HUSL CWJIBI TSDKECTHU M BEPTHKAJIBHOTO TIpaJHeHTa
(puc. 2a). Kak u nomkHO ObITH (popma rpaduKoOB CHIIBI
TSXKECTH U BEPTUKAJIBHOTO I'PaJHE€HTa COBIAAIOT MEXKIY
co00ii [5]. Ha puc. 2, ¢ npuBeneHs! rpaduku HaOIIOACH-
HBIX 3HAYCHUH CHJIBI TSDKECTH M OCTATOYHBIX JIOKAIBHBIX
3HAYCHUH CHIIBI TSDKECTH, IOJYYCHHBIX IO OJHOMY H3
JaTYNKOB TPaBUMETpa ¢ TIOMOIIBIO ocpenHeHus. [1o BTo-
POMy JIaTUHKy pe3yJIbTaThl T€ )K€ CaMble, HO C TOH JIMIIb
pasHUIEH, YTO 1O aMIUINTYZE B JIBa I1a3a MEHbIIE (TOU-
Hoe 3HaueHue B 1.998 paza) u3-3a pa3HOCTH pacIOIOKe-
HUSl TATYUKOB I10 BBICOTE.
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Puc. 2. I'paButannoHssle mysbcanun B anpeine 2021 rona Ha cranuusx BFO a — rpaduku namenenust cuiibl TsokecTH (kpusast 1) u ee
BEpTHKAIBHOTO rpagueHTa (kpusas 2) Ha craniuu BFO (IllBapusansa, ['epmanus); 6 — rpadvku H3MEHEHHI TeMIepaTypsl (KpuBast
1) u armoctepHoro aapieHust (kpusas 2); C — rpaguk nu3MeHeHus cuiibl TspkecTH Ha cranid ARTI (Exkarepun6ypr, Poceust); d —

0603Haqem»m, IMTOKa3aHHbIE HA pUC. 2, 0.
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[Fig. 2. Gravitational pulsations in April 2021 at BFO stations (a) — grapths of gravity (curve 1) and its vertical gradient (curve 2)
variance at the BFO station (Black Forest, Germany); (b) — graphs of temperature (curve 1) and atmospheric pressure (curve 2) variance;
(c) — graph of gravity variance at the ARTI station (Ekaterinburg, Russia); (d) — designations shown in Fig. 2b.]

Teneps nepeiinem Kk 00paboTKe CEHCMOIOTHIECKHUX KO-
nebanwuii (puc. 2, b, d). Ha puc. 2, b npencrasnens rpa-
(UKN MCXOOHBIX CeHCMOIIOTHYeCKUX KoeOanuit (KpuBas
2) ¥ 0CTaTOYHOM aHOMAJINH KoJieGaHuii moce 06paboTKu
C UCTIOJIb30BaHUEM JIYHHO-COJTHEUHBIX BapUALIUHA CHUIIBI TSI~
xectu [5] (xkpuBas 1). Ha puc. 2, d npencrapieHsl ocTa-
TOYHbIE CeiCMUYECKHE aHOMAJIMH, TOJyYeHHBIE C IIOMO-
IIBIO METO/Ia OCPEAHCHUs (KpHBast 1) U ¢ HCIOJIb30BAaHUEM
Meronuku u3 [5] (kpuBast 2). CoBmasieHHe OCTaTOYHBIX
AQHOMAaJIMH HE TOJIKO CEHCMOJIOTUYECKHUX, HO U TpaBUTa-
LUOHHBIX MOJIHOE. PAKT 3TOT YPE3BBIYANHO UHTEPECEH U
TpeOyeT TIAaTeIbHOTO H3yUCHHS.

[NombITaeMcsl OLEHUTH TOTPEIIHOCTD BBIICICHUS JIO-
KaJIbHOW M PErMOHAIBHOIN COCTaBISAIOIMINX NPH OCpEIHE-
uun. Panee [4] 6bI10 OTMEYEHO, UTO JIOKAJIbHAS YaCTh Ceii-

konebannii mopsinka 5-10 Hz. 3maumt mpm wmHTEpBaie
ocpenHeHHs Oonee 1 MUH cpepHee 3HAUEHHE JIOKATBHON
gactu Gyner 6muskuM K Hyo [3]. Takum o6pasom ocra-
€TCs OLICHUTD BIIMSHUE OCPETHEHHS Ha PETHOHANBHYIO CO-
CTaBJIAIOLIYIO CEHCMOTPAaBUTALIMOHHBIX BO3MYILEHUH, KO-
Topast cBsa3aHa ¢ BiausHueM JlyHsl n Cosnna. [lyist rpaBu-
METPHYECKUX KOJIeOaHUi 3TO clenarh Jerko. Tak Kak pe-
THOHANbHAsE YacTh NPEHMYIIECTBEHHO MpE/ICTaBIeHA
JIYHHO-COJIHEYHBIMHU BapUalUsIMH CUJIBI TSXKECTH, TO BOC-
nosib3yeMcs pacueramu no Tummeny [12]. Ha puc. 3 mpu-
BEJICHBI B Ka4yeCcTBE NPHUMeEpa KPUBBIC JTYHHO-CONHEYHBIX
BapHalnii CUITBI TsDKecTH co cTannuu BFO st mepBoii e-
Kagel Kaxnoro keaprtanma 3a 2021 1. Bapmammm Obutn
OCpeIHCHBI Ha MHTEpBaliaX 2 U 5 MUH U OIpeJielieHa pas3-
HOCTh MEXIy UCXOJHBIMH U OCPEIHECHHBIMH 3HAUCHISIMH

CMOTPaBUTAIMOHHBIX  BO3MYIICHHH WMeeT dacToTy  (puc. 4). PazHocTs He Bennka — meHee 0.01 mmumrana.
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OnpoOyeM Ha KOHKPETHBIX HaOmoaeHusax (puc. 5). Ha
puc. 5, a naHbl HaOJIOJCHHBIE 3HAYCHUS CHJIBI TSHKECTH
(kpuBas 2) ¥ BEpTHKAJIBHOTO TpajueHTa (kpuBas 1), a Ha
puc. 5, b mpuBeneHbI 3HAYCHUS BapUAIMid CHJIBI TSOHKECTH,
BbIYMCICHHBIX 10 [12] (kpuBas 1) U ¢ MOMOIIBIO OCpEAHE-
Hus (xkpuBas 2). KpuBble NOTHOCTBIO COBHANAIOT MEXIY
co00¥ U ¢ KpUBOW BepTHKANBHOTO rpaauenTa. Hike (puc.
5, C) MPUBOJSTCS KPUBBIC JIyHHO-COJHEYHBIX BapHalnit
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Puc. 5. Pacnipenenenue namMepeHuit CHIIbI TSDKECTU Ha CTAHLIUU
BFO B mapte 2021 roga: @ — rpaduk BepTHKAIBHOTO TPaIHeHTa
cuItbl TshkecTd (KpuBast 1) u rpaduk HaONIONEHHBIX 3HAYCHUH
cuibl TshkecTH (kpuBas 2), b — rpaduk cunsr Tsoxectr JIyHBl
Counnana o Tummeny [12] (kpuBast 1) u ocpenHeHHBIH Tpaduk
cuibl Tspkect JIynsl u ConHua (kpuBas 2), C — rpaduk CHIIBL
TSXKECTU TOCJIE HUCKIIOYEHUS IPUTIKCHUA .HyHLI u COJ’IHLIa
(kpuBas 1), 1 rpaduK OCpETHEHHBIX U3MEPEHUIN CHITBI TSXKECTH
(xpuBas 2).

[Fig. 5. Distribution of gravity measurements at BFO station in
March 2021: (a) — graph of vertical gravity gradient (curve 1) and
graph of observed gravity values (curve 2), (b) — graph of gravity
of the Moon and the Sun according to Timmen [12] (curve 1) and
graph of the average gravity of the Moon and the Sun (curve 2),
(c) — graph of gravity after excluding the attraction of the Moon
and the Sun (curve 1), and graph of averaged gravity measure-
ments (curve 2).]

(xpuBas 2) M OCpeTHEHHBIX 3HAYCHUH CIIIBI TSKECTH (KpH-
Bas 1), 4TO JMIIHUKA pa3 NmoATBepkIaeT 3PPEeKTUBHOCTH
MeToza ocpenHeHus. UTo ke KacaeTcsi pe3ysbTaToB Ceii-
CMHYECKUX KoJieOaHUH, TO OHM NPHUBECHBI Ha puc. 6. Pe-
THOHaJbHAsI cocTaBJrsitomast (Bivstaue Jlynsl n CosHIa) BbI-
yucieHa ¢ momolipko [5] (puc. 6, b, kpusas 1) cpaBHUBaeTCs
C pacyeTHBIMM 3HAYCHMSIMU CWJIBI TsDKeCTH OT JIyHBI n
Cosana [12] (puc. 6, b, kpusas 2). Kpusie CIBUHYTHI 11O
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Puc. 6. I3MeHeHNs TyHHO-COTHEYHO rpaBUTaliu B Mapte 2021
rozxa Ha crannuu BFO . a — rpadux ceficmudecknx konebaHui,
b — rpadux cumer TsoRectn Jlymsr u Comara mo Tummeny [12]
(xpuBas 1) u rpaduk BustHus Jlynst 1 ComHIa Ha ceficMudIecKie
KoJIeOaHusl, OJIyYeHHbIH ¢ MOMOIIBI0 TpaaueHTa dg/dt (kpusas
2), ¢ — rpaduk BiusHus JIyHbl n CONHIIA HA CEHCMHYECKHE KO-
neGaHusl, TOIyYeHHBIH ¢ TIOMOIIBIO0 rpaaneHTa dg/dt (kpusas 2)
U rpadyiK OCPEIHEHHBIX CEHCMHUUYECKUX KOJICOaHUi C JBYXMH-
HYTHBIM ITapaMeTpoM (KpuBas 1).

[Fig. 6. Changes of lunisolar gravity in March 2021 at BFO sta-
tion . (a) —seismic oscillations graph, (b) — gravity graph of Moon
and Sun according to Timmen [12] (curve 1) and graph of influ-
ence of the Moon and Sun on seismic vibrations, obtained using
dg/dt gradient (curve 2), (c) — graph of influence of the Moon and
Sun on seismic vibrations, obtained using the dg/dt gradient
(curve 2) and graph of averaged seismic vibrations with a two-
minute parameter (curve 1).]
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(ha3e OTHOCHUTEIFHO APYT APYTa, UYTO IOIHOCTHIO OOBICHS-
€TCsl pa3MEPHOCTHIO KPUBBIX [S5]. A BOT CpaBHEHHE KPUBOM
1 Ha puc. 6, b, moxyuenHoit ¢ momoreio rpamuenta dg/dt,
JIaeT I0JIHOE COBIIAJICHUE C OCPETHEHHOI KPUBOM Ha pHC.
6, ¢, uTo nmaer mojHOe 00OCHOBaHWE nMpuMeHeHus. Jloba-
BUM, YTO CPaBHEHHE PETMOHAIIBHBIX YacTeH MpeIroyuTH-
TeJIbHEE U HarJBIIHEH, YeM CpaBHEHHUE JIOKAIBHBIX YacTel
(mymbcanmif), 0 9eM moIpoOHO U3II0KEHO B [S].

B xoHIIe TpHuBeneM elle OAWH MpUMEp CpaBHEHHUS 00-
paboTKH 10 METOMKE, M3TI0KEHHOH B [5], M C TIOMOIIBIO
MeToa ocpeqaeHus (puc. 7). Ha puc. 7, a mans rpaduku
3HAYCHUH CHIIBI TSDKECTH 1O OJHOMY M3 JaTYHKOB M BEp-
THKAJBHOT'O TPaJIMCHTa CHJIbI TSKECTH. A Ha puc. 7, b mpu-
BE€/ICHBI 3HAUYEHHS CHJIBI TSDKECTH, TOJIyYEHHBIE C ITOMO-
mplo Metomuku w3 [12] (kpuBas 1) m ocpenHeHHEM

21 22 23 24 25 26 27 28 29 30 31

-100
200| -

(xpuBas 2). Kpusbie 1 u 2 coBmagaroT Mexxay co0oif moi-
HOCTBIO M K TOMY € 10 MOP(OJIOTHH COBIANAIOT C Bep-
THKaJbHBIM TPAIMCHTOM CHIBI TsDKecTH. UYTO Ke Kaca-
eTCs CeHCMHUUYECKUX KOJeOaHH, TO 3/1eCh JAeJI0 00CTOUT
HeckoubKo croxuee. Ha puc. 7, ¢, d (kpusbie 1) nansr u3-
MepeHHsT CeHCMUYECKHX KonebaHuid, a Ha puc. 7, ¢, d
(kpuBbIe 2) AaHBI WUCMpPABJICHHBIC KOICOAHHS COOTBET-
CTBEHHO 3a CYeT MCIONb30Banus rpaanenta dg/dt [5] u
MeToza ocpenHeHus. Eciu mpu ucrnonbp30BaHUHU OCpeIHe-
uus (puc. 7,d, kpuBast 2) ocTaTOUHAS AHOMAJHSA IO hopme
MOX0’ka Ha KpuBYyIo 2 (puc. 7, b), B TO e BpeMst KpuBas
2 (puc. 7, c), BEIIOJTHEHHAs MO METOIWKE U3 [5] Toxe
CriTaxkeHa (He BCer/ia), HO BCE JKe OCTAIOTCS JUTMHHOTICPH-
onHble Konebanus. [aHHbIH Bonpoc TpeOyeT MOMOTHU-
TENBHOTO UCCIICIOBAHNUS.
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Puc. 7. PactipenencHue uamMepeHnii rpaBiceiiCMUYECKIX qaHHBIX Ha ctannusax BFO B anpene 2021 r: a — u3MepeHHbIC 3HAYCHUS CHITBI
TsoKecTd (KpHBast 1) v BepTHKaIbHBIH rpagueHT (kpuBas 2), b — 3HaueHus cuiibl Tshxectr ¢ yueroM JIyHel u Conrna [12] (kpuBast 1) u
ocpenHeHus (Kpusas 2), ¢, d — MyJIbCalliil CEHCMUYECKOTO TIOJIS TTOCTIe YUeTa N3MEHEHHUH JTyHHO-COTHEYHOH IpaBUTAIIN OCPETHEHHUS
COOTBETCTBEHHO (KpPHBEIC 2).

[Fig. 7. Distribution of gravity seismic data measurements at BFO stations in April 2021: (a) — measured gravity values (curve 1) and
vertical gradient (curve 2), (b) — gravity values taking into account the Moon and the Sun [12] (curve 1) and averaging (curve 2), (c, d)
— pulsations of the seismic field after taking into account changes in lunar-solar gravity averaging, respectively (curves 2).]
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Abstract
Introduction: Movements of the Moon and Sun deform the Earth and atmosphere, resulting in the appear-
ance of gravitational and seismic fluctuations with a period close to daily.
Methodology: For practical purposes, it is often necessary to isolate the local part of the change in seismic
and gravitational fields, i.e. exclude influence from physical measurements of the Moon and Sun. The issue
measuring gravity was resolved a long time ago.
Results and discussion: To separate the attraction of the Moon and the Sun from pulsations, you can use
the averaging method. The ripple periods are one or two orders of magnitude smaller. Then averaging with
a small interval will practically not change the lunar-solar variations, but will almost reduce the influence
of pulsations to zero
Conclusions: The averaging method can be used for seismic fluctuations in order to separate the attraction
of the Moon and the Sun from the pulsations, due to the large difference in the oscillation periods between
the pulsations of the Sun and the Moon.
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