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Puc. 5. MepemelyeHue matlipyHa co epemeHem, 6 agzycma (8empoabie 80AHbI)
Fig. 5. Typhoon movement over time, August 6, 2020 (wind-induced waves)

meter with a central interferential
node and a frequency-stabilized
laser providing the frequency sta-
bility in the 12th digits. Figure 3
demonstrates a schematic map of
laser strainmeters on the measur-
ing experimental test site «Cape
Schultz» of the Ilichev Pacific
Oceanological Institute, Far East-
ern Branch of the Russian Acad-
emy of Sciences.

Figure 4 shows an internal view
of a laser meter of hydrospheric
pressure variations developed on
the basis of a frequency-stabilized
helium-neon laser that ensures
the radiation frequency stability
in the ninth place. It is placed
in a cylindrical stainless-steel
case fixed in a protection cage
designed to secure the tool in the
severe operating conditions (rock

Bcs monydeHHass MHGOpManus IO KabelbHBIM
TUHUSM I0JaBajach B JjabopaTopHOe IIOMelle-
Hue (N2 3), rie mocie IIpefiBAapUTeNbHOM 06paboTKHU
(bunabTpalldst U JellMMalMsl) 3aIlHChIBaIach Ha TBEp-
Jble HOCHTE/M, KOTOpble BIIOCTIe[CTBUM BBIBO3H/IHChH
BO B/IaiBOCTOK, T/ie C HUX JJAHHbIE IIePe3aIlkChIBaIHCh
B paHee CO3/IaHHYIO ITUPPOBYIO 633y SKCIIepUMEHTaIb-
HBIX JAHHBIX. B 3aBUCHMOCTH OT ITOCTaB/IEHHBIX 3314
B JaJIbHEHIIeM IIPOBOAUIAch 06paboTKa IOTydeHHBIX
3KCIIepUMEeHTA/IPHBIX JaHHBIX. B 9TOM paboTe MBI yfe-
UM BHHMaHHe TOJIbKO MHKPOCEMCMHYECKOMY AHarla-
30HY IIPH pellleHHH HeKOTOPEIX BOIIPOCOB IIPOHCXOXK/Ie-
HUSA U TPaHCOpMaLIUH TUAPOCHEPHBIX, aTMOCHEPHBIX
Y TMTOCGEPHBIX BOJIIH 3TOI0 YaCTOTHOIO AHAIla30Ha.

OBPABOTKA U AHAJINU3 NMONIYHEHHDbIX
SKCMNEPUMEHTAJIbHbIX AAHHbIX
JKCIIepUMeHTa/IbHbIe JaHHBIe Ha YKa3aHHBIX BhILIE
yCTAaHOBKaX OBUIM IIOyYeHbl BO BpeMsl IIPOJBIKEHUS
TardyHa XarymuT o SmoHckoMy Mopio. OH 3apo-
ounca 31 urong 2020 roma B PUIIMIIMHCKOM Mope
THUX0ro oKeaHa, KOTOPBIM IIPH CBOeM IIPOABIIKEeHHUH
BBI3bIBA/I B MOPAX THXOro oKeaHa IITOpMa. MHTeHCHB-
HOCTB IITOPMA JOCTUIJIA [IMKA IIPH [IaJeHU U JaBJIeHU
B LIeHTpe LUK/IOHA g0 975 I1a. IIMKJIOH IIpOIleI 10 BOC-
TOuHOMY I1o6epexkbio Kutasi. IIpu BbIXOZe LIMKJIOHA
Ha aKkBaTopuio JKelnToro Mops PeUTHHI LIMKJIOHA
MIOHM3HJICS [0 TPOIHYECKOH [elpecCHH, IepeHas
B pa3psj BHETPOIIMYECKOro IMKIOHA. B 3TOM cTaTyce
LIMKJIOH BBIIIEN B SIITOHCKOe Mope 6 aBrycrta. IIpu sTom,

or muddy bottom). One side has
a cable entry opening. The other side is tightly sealed
with a lid. In addition to the protection cage, there is
an elastic container with air outside the device, the
outlet of which is connected through a tube to a bal-
ance chamber located in a removable cover. A Michel-
son interferometer, a balance chamber, a solenoid
valve and a digital recording system are located in
the case. The latest modification of the device [12] has
made it possible to obtain the following technical
specifications: operating range from 0 (conditionally)
to 1000 Hz; measurement accuracy of hydrospheric
pressure variations - 0.2 MPa; operating depths - up
to 50 m that can be significantly improved by: 1) the
use of a recording system with the best response time
(up to 10-100 kHz); 2) the use of membranes of smaller
thickness and/or larger diameter (up to 1 pPa); 3) the
use of compensation systems with the greater poten-
tial (working depths up to 400 m).

The laser nanobarograph was placed in a small
laboratory building (in Fig. 3itis located in the middle
of the line drawn from the laboratory building (point
3) to the north-south laser strainmeter (N-S, point 1).
The laser meter of hydrospheric pressure variations
was installed offshore in the southern part of Cape
Schultz at a depth of 25 m.

All data obtained were transmitted via the cable
lines to the laboratory premises (No. 3), where, after
preliminary processing (filtration and decimation),
it was recorded on hard media subsequently taken
to Vladivostok. The data were then rewritten into
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HeCMOTpPsI Ha BHeTPOIIMYeCKHUH IIepeXofi, MeTeopoyIo-
THYecKHe areHTCTBA IIPOJO/DKAIM OTC/IeXKHUBATh Xary-
IIUT KaK TPOIIMYeCKHH HITOPM J0 12 aBrycTa B CBSI3H
C COXpaHeHHEeM BHUXPeBOI CTPYKTYpbl U COXpaHEeHHeM
SHepreTH4ecKoro 6ajaHca OT HarpeBaIoIerCst BOLHOM
[IOBEPXHOCTH CPefHHUX IIUPOT. O6paboTke MBI IIOA-
BepI/IM [JaHHbIe, II0Jy4YeHHbIe 6 aBrycra 2020 ropa.
Ha puc. 5 npuBefeHEl II0CTe0BaTelbHble CIIyTHHUKO-
Bble KapTHHBI BETPOBOIO BOJIHEHHUS SIITOHCKOTO MOpH,
BBI3BAHHBIE OTMeUYeHHBIM Tah(yHOM M II0JydeHHbIe
B pacCMaTpHBaeMyIo JaTy.
PaccMaTpUBaeMBIM TPOIIMYECKHMH LIMK/IOH BBEI3BAJI
B SIIIOHCKOM MOpe BeTPOBble BOJIHBI, KOTOPbIe, BB
13 30HBI JeHCTBUS TaldyHa B BUJE BOJIH 3bI6U, NpHU
CBOeM PaCIpOCTPaHEHHUH M B3aHMMOJEHCTBHUH C JTHOM
Ha menbde U B IPHUOOMHOM 30He BO3OYAMIH IIep-
BAYHble M BTOPHUYHBIE MHKPOCEMCMBI. [lepBHUUYHBIE
MHKPOCEHCMBI BBbI3BaHBI IIPOIPECCUBHBIMU BOJIHAMU
3p161, IEepHUOJ KOTOPBIX PaBeH IIepHOJy IIPOrpeccHB-
HBIX BOJH. BTOpUYHBle MHKPOCEHCMBI BBI3BaHBI CTO-
SYUMH MOPCKHMMHU BOJIHAMH, IT€PHOJ, KOTOPBIX paBeH
II0JIOBHHE IIepHOJia IIPOTrPeCcCUBHBIX BOJH 3bI0H. IIpH
06paboTke MbI BBIOpATH HECKOIBKO CHHXPOHHBIX
Y4YaCTKOB 3aIlMCeH JIasepHHIX Aedpopmorpados, masep-
HOro HaHobaporpada u ja3epHOro U3MepHUTessl Bapu-
aluy ruApocepHOro AaBleHHUs.
C Lesiblo M3y4eHHs IIPUPOJLI BOSHUKHOBEHHUS BO3-
MyIIEeHHI B aTMochepe, 3eMHOM KOpe M B BOJe pac-
CMaTpHUBaeMOr0 MHKPOCEHCMHUYECKOTo AHalla3oHa,
BBI3BAHHBIX JEHCTBYIOIIUM TanQyHOM B SIIIOHCKOM
Mope, ObUTH 06paboTaHBI pe3yNbTaThl CUHXPOHHBIX
H3MepeHHU JIa3epHBIX CHCTeM. JJaHHBIe IIPHBe/leHbl
B Tabnumne: «C-FO» u «3-B» (N-S, W-E) - pe3y/bTarthl,
IoJlydeHHble C JasepHBIX Jdedopmorpados, «Hawu»
(Nan) - c na3sepHoro HaHobaporpada u «JIUBLI»
(LMHPV) - c 1a3epHOr0 H3MepHUTeNs BapHalUU
TUAPOCPEPHOro NaBIeHHUS.
[Ipy aHanau3e pe3yabTaToB 06pabOTKU MBI OTMe-
4JaeM cJlefiyrolee:
1. B mony4eHHBIX CIeKTpax o6paboTaHHBIX 3aIlM-
cell 52,5-MeTpoBoro sasepHoro gedopmorpada
B MHUKPOCEHMCMHYECKOM JHAIIa30He BBIAEISII0TCA
IIMKH, COOTBETCTBYIOLMe IIePBUYHBIM K BTO-
PHUYHBIM MHKpocericMaM. IIpH 3TOM aMILIM-
TyZABl IIEPBUYHBIX MHKPOCEHCM B 5-6 pa3 BhILIe
AMIUIATY/[ BTOPUYHBIX MHKPOCELCM.

2. B moOny4eHHBIX CIEKTpPax o6paboTaHHBIX 3aIu-
cer 17,5-MeTpoBoro snasepHoro gedopmorpada
B MMKPOCEHMCMHUYECKOM JHaIla30He BbLIeNSI0TCS
[IMKH, COOTBETCTBYIOLMe IIePpBUYHBIM K BTO-
PHUYHBIM MHKpOCeKcMaM. [IpH 3TOM aMILTUTY /bl
BTOPUYHBIX MUKPOCEHCM 6orlee BEIPasKeHbI, YeM
AMIUIATY/IBI IEPBUYHBIX MHKPOCEHCM.
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Puc. 6. Cnekmpbl, noay4eHHble npu 06pabomike CUHXPOHHbIX
y4acmeos 3anuceli: a) 52,5-Mempo8o20 AazepHo20 deop-
mozpaga, b) 17,5-mempo8o20 AazepHo20 dedpopmozpada;

€) Ad3epH020 HaHo6apozpada, d) raszepHozo u3mepumens
sapuayuli 2udpocepHoz0 dasneHus

Fig. 6. Spectra obtained by processing synchronous record-
ing areas: a) 52.5-meter laser strainmeter; b) 17.5-meter
laser strainmeter; c) laser nanobarograph; d) laser meter of
hydrospheric pressure variations
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3. B crmeKTpax 3amucell Jla3epHOro HaHobaporpada
BBIJIEIAIOTCS MaKCHMYMBI, COOTBETCTBYIOIIHE
BTOPUYHBIM MHKpPOCeHMCMaM. MaKCHMYMEBI,
COOTBETCTBYIOIE IIePBUYHBIM MHKPOCEHCMaM,
B 3aIMCSX Ja3epHOro HaHobaporpada He Bblfe-
JIeHBI.

4. B crmexTpax 3alMcCed J1a3epHOI0 HM3MepHTess
BapHallMH THAPOCPEpHOro [aBjeHHUs! BbLIes-
IOTC. MaKCHMMYMBI, COOTBETCTBYIOLIHE IIporpec-
CUBHBIM BOJIHAM, HO He BBIOEIAIOTCS MaKCH-
MYMBI, COOTBETCTBYIOIIHE CTOSYMM MOPCKHM
BOJIHAM. B KauecTBe mpumepa Ha pUC. 6 IpHU-
BeJIeHbl CIIeKTPbI, IIOJyYeHHbIe IIPU CIIeKTPasib-
HOM 00paboTke CHHXPOHHBIX SKCII€PUMeEHTaIb-
HBIX JaHHBIX JBYX Jia3epHHIX AedpopmMmorpados,
nasepHoro HaHobaporpada M Ja3epHOro H3Me-
puTesIsl BapHalluM TIUAPOCHepHOTO JaBIeHMS,
[IOATBepKIAKINMe BbllIeckasaHHoe. Ilepen
CIIeKTPAJIBHOM 00paboTKOM BCe 3aIKCH ObLIH
06paboTaHBbl IOI0COBBIM GHIBTPOM X3MMUHIA
B 4YaCTOTHOM guaria3oHe 0,01-2 I'1y, ¢ Liebio momga-
BJIEHMS MOIIHBIX CII@KTPAIbHBIX COCTABIAIOIINX
BHe MHKPOCeHMCMUYeCKOro JHaIla3oHa.

3AKJ/TIOMEHUE
B xome 00paboTku M aHa/lM3a IOTy4YeHHBIX 3KCIIe-
PUMEHTA/IBHBIX JAaHHBIX JIa3ePHBIX Aedopmorpados
U J1a3epHOr0 M3MepHTelIsl BapHallut TUApocepHOro
JaBJIeHUs YCTAaHOBJIEHO, YTO JIa3epPHEIN Jedopmorpad
C [UIMHOM IUTeda 52,5 M, 0Cb KOTOPOI'O OpHeHTHPOBaHa
IepIIeHIUKYIIpHO bepery, yBepeHHO PerHCTpHUpYyeT
[IepBUYHble MHKPOCEHCMBI, BO3HHKAIOIIHE B Pe3yJb-
TaTe TPaHCPOPMaLMKM I[IPOTrPECCHMBHBIX I'DaBHTALIM-
OHHBIX MOPCKHUX BOJIH, KOTOPBIE PeruCTPUPYIOTCS
7a3epHBIM HM3MepHUTe/leM BapHallUH THMAPOCHepHOro
IaB/IeHUs, YCTAHOBJIEHHBIM Ha JHe Ha ITybHHe 25 M
HelaIeKo OT 52,5-MeTpOBOro ja3epHoro gepopmMmorpada.
Ocp 17,5-MeTpoBOro JjasepHoro gepopmorpada opu-
eHTHpoBaHa mo M. Illy/iblla ¥ B MecTe PaCIIONIOXKeHUSs
[IOYTH IIepIIeHAMNKY/ISPHA 6eperoBoi JMHUH. JJaHHOe
pacIiojio’keHHe He I103BOJISIeT 3TOMY Jia3epHOMY Jedop-
Morpady TakKe yBepeHHO peruCTpUpOBaTh [IePBUYHbIe
MHKPOCEKICMBL. ITOT pPe3yJIbTaT IIOATBEPKAAeT TO, YTO
[IepBUYHble MHKPOCEHCMBI OTHOCSITCSI K IIOBEPXHOCT-
HBIM BOJIHAM IIPOJOJIBHOIO HMJIM P3/Ie@BCKOTO THIIA.
Ob6a nasepHbIx gedpopmorpada yBepeHHO PerrucTpH-
PYIOT BTOPHUYHBIe MHKDPOCEMCMBI. IIpK 3TOM BBIIE/IeH-
Hble aMIUIMTYABl BTOPUYHBIX MHKPOCEHCM Ha JIa3ep-
HBIX gepopmorpadax CpaBHHMBI I[10 BeJIHYHHE.
C yueToM TOro, 4TO j1a3epHBIH Aebopmorpad C JIHHOM
maeda 52,5 M B Tpu pasa bombiie 1asepHOro gedop-
Morpada ¢ AJIMHOMU Ijleda 17,5 M, MOKHO OIIpeJle/TUTh
[IpUMepHOe HaIllpaBJeHHe Ha JIOKALMIO HCTOYHHKA

Syl 4

the previously created digital experimental database.
Depending on the tasks set, further processing of the
obtained experimental data was performed. In this
work, we will pay attention only to the microseismic
range when solving some issues of the origin and
transformation of hydrospheric, atmospheric, and
lithospheric waves in this frequency range.

PROCESSING AND ANALYSIS

OF THE OBTAINED EXPERIMENTAL DATA

The experimental data at the above facilities were
obtained during the advance of Typhoon Hagupit
across the Sea of Japan. It was developed on July 31,
2020 in the Philippine Sea of the Pacific Ocean and,
during its movement, caused storms in the seas of the
Pacific Ocean. The storm intensity was peak when the
pressure in the cyclone center dropped to 975 Pa.The
cyclone passed along the east coast of China. When
the cyclone entered the Yellow Sea, the cyclone’s rat-
ing dropped to a tropical depression, while entering
the category of an extratropical cyclone. In this status,
the cyclone entered the Sea of Japan on August 6, 2020.
Moreover, despite the extratropical transition, the
meteorological agencies continued to track Hagupit
as a tropical storm until August 12, 2020 due to the
vortex structure preservation and the remained energy
balance from the heating water surface typical for
the middle latitudes. We processed data received on
August 6, 2020. Figure 5 shows the successive satel-
lite images of wind-induced waves in the Sea of Japan,
caused by the given typhoon, obtained on the date
concerned.

The considered tropical cyclone caused the wind-
induced waves in the Sea of Japan that, having left
the typhoon effective area in the form of swell waves,
excited the primary and secondary microseisms dur-
ing their propagation and interaction with the off-
shore bed and in the reference zone. The primary
microseisms are caused by the progressive swell waves,
the period of which is equal to the period of progres-
sive waves. The secondary microseisms are caused by
the standing sea waves, the period of which is equal
to half the period of progressive swell waves. During
processing, we selected several synchronous record-
ing areas of the laser strainmeters, a laser nanobaro-
graph, and a laser meter of hydrospheric pressure
variations.

In order to study the occurrence of disturbances in
the atmosphere, the Earth’s crust and in the water
within the microseismic range under consideration,
caused by an active typhoon in the Sea of Japan, the
synchronous measurements results of laser systems
were subject to processing. The data are given in the
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Tabnuua. Pe3ynbtaTbl 06paboTKM CUHXPOHHbIX Y4aCTKOB 3anumcen asepHbiX gedbopmorpados, 1a3epHOro HAaHO6apo-
rpada v nasepHoro U3mepuTens Bapuaunm ruapochepHoro aBaeHns
Table. Results of processing synchronous sections of instrument recordings: laser strainmeters (N-S and W-E), laser
nanobarograph (Nan) and laser meter of hydrospheric pressure variations (LMHPV)

M3mepUTENbHLIA Bpems perncTpauum CurHanos
npubop Signal registration time
Measuring device
6 asrycra 6asrycra 6 asrycra 6 asrycra 6asrycra 7aBrycra 7aBrycra
19:50:23.5- 20:31:50.0—- 21:48:58.5— 22:39:52.0- 23:43:438.0- 00:32:39.5- 01:53:35.5—
20:07:28.0 20:48:54.5 22:56:56.5 7asrycra 00:49:44.0 02:10:40.0
3291 3301 3321 00:00:52.5 3341 3351
3331
G0 0,7 ¢ (3,5 Hm) 9,7 ¢ (6,6 HM) 9,9¢(7,3 m) 9,4 ¢(5,2 Hm) 9,3 ¢ (5,2 Hm) 9,1 ¢(5,4 Hm) 9,3¢(5,3 Hm)
N-S 9,5¢(5,9 HM) 10,1 ¢ (4,0 Hm) 9,4 ¢(5,3 Hm)
20 ycp 20 ycp 20 ycp 20 ycp 20 ycp 20 ycp 20 ycp
9,85¢(3,2 Hm) 9,6 ¢(3,7 HM) 9,8 ¢ (4,1 Hm) 9,5¢(3,3 HM) 9,4¢(3,3 Hm) 9,3¢(3,5 Hm) 9,1¢(3,0 Hm)
4,7¢(1,2 Hm) 4,7 1¢(1,0 Hm) 5,0 (1,16 HM) 5,1¢(1,0 Hm) 4,7¢(0,95 Hm) 4,6¢(1,3 Hm) 4,6 (0,78 Hm)
5,0 ¢(0,95 Hm) 4,4 (0,96 HM) 4,8 (0,94 Hm) 5,3¢(0,90 Hm) 5,2¢(1,1 uum) 4,3¢(0,78 Hm)
20ycp 20ycp 20ycp 20ycp 20ycp 20ycp 20 ycp,
4,7 (0,84 Hm) 4,8¢(0,76 Hm) 5,0 ¢ (0,76 Hm) 5,1¢(0,82 Hm) 4,7¢(0,74 Hm) 4,7¢(0,95 Hm) 4,5¢(0,63 Hm)
3-B 49c(1,1 Hm) 5.4¢(1,0 Hm) - - 53¢(1,2 Hm) 5,3¢(0,98 Hm) 5,1¢(0,95 Hm)
W-E 5,2.¢(0,91 Hm) 50c(1,1 Hm) 4,7¢(0,88 Hm) 5,3¢(0,81 Hm)
20ycp 20 ycp 20 ycp, 20ycp 20 ycp 20ycp 20 ycp,
4,95 ¢ (0,75 Hm) 5,3.¢(0,69 Hm) 5,1¢(0,82 Hm) 5,3¢(0,7 Hm) 5,1¢(0,82 Hm) 4,85 ¢ (0,69 Hm) 5,1¢(0,63 Hm)
HaH 4,8 (27,6 mMNa) 4,7¢(21,5mMa) 4,9¢(27.9 mMNa) 5,3¢(26,5mMa) 5,0¢(23,0 MMa) 4,7 ¢(29,8 mMa) 4,7¢(26 2 mMa)
Nan
= 4,9¢(21,0 mMa) 5,1 (24,6 mMa) 4,9¢(21,9 mMa) 4,5¢(21,0 mMa) 5,1¢(28,0 MMa) =
20ycp 20ycp 20 ycp, 20ycp 20ycp 20ycp 20ycp
4,9 (21,4 mNa) 4,7 (16,4 mMa) 5,0c(21,4 mMa) 5,2 ¢ (18,9 mMa) 50c(17,3 mMa) 4,95¢(23,0MMa) 4,6¢(19,2 mMMa)
JIUBTL 10,9 ¢(576,6 Ma) 9,6 ¢(633,7 Na) 9,4 ¢(575,0 Ma) 8,8 ¢ (496,2 Ma) 8,8 ¢ (494,1 Ma) 9,0 ¢(706,3 Ma) 8,5¢(603,2 Ma)
LMHPV
9,5¢(540,0 Ma) - - 10,6 ¢ (402,0 Na 9,3¢(464,6 Na) 8,6 ¢(607,6 Ma) 8,9 c(542,4 Ma)
20 ycp 20ycp 20 ycp 20 ycp 20ycp 20 ycp 20 ycp
9,9.¢(398,6 Ma) 9,4¢(392,6 Na) 9,3¢(431,5Ma) 9,3¢(340,3 Ma) 9,0 ¢(367,2 Ma) 8,9 (441,69 Na) 8,5¢(431,3 Na)

reHepallid BTOPHUYHBIX MHKPOCEHCM C y4eTOM TOrO,
YTO OHM OTHOCATCS K BOJIHAM IIOIIEPEYHOrO THIIA.
ITo mony4YeHHBIM D3KCIIEPUMEHTATbHBIM HJaHHBIM
17,5-meTpoBoro u 52,5-MeTpOBOro ja3epHBIX AePpopMo-
rpadoB U C y4eTOM IOJISPU3aLUU BTOPUYHBIX MHUKPO-
cericM OBUIO OIlpefle/ieHO HAIlpaBieHHe Ha IIPeAIio-
JlaraemMoe MecTo Ux 06pa3oBaHHs. OHO HAXOLUTCS I1Of
yIJI0M 22,4° OTHOCUTEIBHO OCH 52,5-MeTpOBOIO Jia3ep-
Horo gedopmorpada unu 40,4° OTHOCUTEIBHO THHUU
«CeBep-Ior».

MecTo reHepaliuy BTOPUYHBIX MUKpOCecM, obpa-
30BaHHBIX B pe3y/IbTaTe HaIpPY>KAIOIIero BO3eHCTBHS
CTOSYMUX TPaBUTALMOHHBIX MOPCKHX BOJIH Ha [JHO,
HaXOIMTCS BHE 30HBI PACIIOIOKEeHUSI H3MEPHUTEIbHOI0
IIOJIMTOHA. JTOT BBIBOA, TAKXKe IIOATBEPSKAAETCS TeM
daxkTOoM, YTO B 3aIIMCAX JIA3€PHOr0 M3MEPHUTE/IS BapH-
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table: N-S, W-E represent the results obtained from
the laser strainmeters, Nan - from a laser nanobaro-
graph and LMHPV - from a laser meter of hydrospheric
pressure variations.

When analyzing the processing results, we have
noted the following. 1) In the obtained spectra of the
processed records of the 52.5-meter laser strainme-
ter within the microseismic range, it is possible to
determine the peaks corresponding to the primary
and secondary microseisms. Moreover, the ampli-
tudes of primary microseisms are 5-6 times higher
than the amplitudes of secondary microseisms. 2) In
the obtained spectra of the processed records of the
17.5-meter laser strainmeter within the microseismic
range, it is possible to determine the peaks corre-
sponding to the primary and secondary microseisms.
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ALK rUApocHepHOro AaBleHHs He BhlIeTeHbl MaKCH-
MYMBI, COOTBETCTBYIOII}Ee CTOSYUM MOPCKHMM BOJIHAM,
[IepHobl KOTOPHIX B IBa pa3a MeHbIle [1IePUOM0B IIPO-
I'PeCCUBHBIX MOPCKHX TPABUTALIMOHHBIX BOJIH.

BoifiesleHHbBIe MAaKCHMMYMBI B JMalla30He BTOPHY-
HBIX MUKPOCEHCM IIpU 06paboTKe 3aIIKCelt JIa3epHOro
HaHobaporpada, HO He Bble/eHHble K3 3allHcel
7a3epHOT0 H3MepHUTels BapHallMil THAPOCHepHOro
JaB/IeHH s CBUTEILCTBYIOT O TOM, YTO OHM BbI3BaHbI
BTOPDHYHBIMH MMKPOCeHMCMaMH, MNpPHIIeAIINMH
M3 30HBI UX TeHepallMH, WU PerucTpupyeMble Jiasep-
HBIMHU gedpopmorpadpamu. Ilo HaHHBIM JIa3€pHOIO
HaHobaporpada U jasepHbIX JedopMorpapoB MOKHO
OIlpelle/INTh OTHOLIeHHEe aMILIMTYJ, aTMOCPepHOro
JaBJIeHHs U MHKPOCMeIleHHH. B cpeqHeM 0HO paBHO
okos1o 0,023 I1a/HM, YTO IPHUMEPHO B TPU-YeThIpe pasa
bosnbllle BeTHYHHBI, IIONy4eHHON B pabore [10] mpu
PETUCTPAallMK P3/IeeBCKUX BOJH OT 3eMJIeTPSICeHUH
U aTMOC(EpHBIX BO3MYLIEHUI, BEI3BAHHBIX KUMH.

MCTOYHNK PUHAHCNPOBAHUA.

PaboTa BBHIIIOJTHEHA IIPU YaCTHYHOM (QHUHAHCOBOU
nopnepskke PH®, mmpoekt Ne 22-17-00121 «Bo3HHKHOBe-
HHe, pa3sBUTHe U TpaHcHopMalLMs reocepHbIX IIPO-
L1eCCOB MHPPa3BYKOBOT'O JHAIla30Ha».
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Morover, the amplitudes of secondary microseisms
are more significant than the amplitudes of primary
microseisms. 3) In the spectra of the laser nanobaro-
graph records, it is possible to determine maxima
corresponding to the secondary microseisms. The
maxima corresponding to the primary microseisms
are not identified in the laser nanobarograph records.
4) In the recording spectra of the laser meter of hydro-
spheric pressure variations, it is possible to determine
maxima corresponding to the progressive waves, how-
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cessing of synchronous experimental data from two
laser strainmeters, a laser nanobarograph, and a laser
meter of hydrospheric pressure variations, confirming
the above-given details. Prior to the spectral process-
ing, all records were processed using a Hamming
bandpass filter in the frequency range of 0.01-2 Hz
in order to suppress powerful spectral components
beyond the microseismic range.

CONCLUSION

In the course of processing and analyzing the
experimental data obtained from the laser strainmeters
and a laser meter of hydrospheric pressure variations, it
was found that a laser strainmeter with an arm length
of 52.5 m, the axis of which is located perpendicular to
the shore, steadily records the primary microseisms
resulting from the transformation of progressive
gravitational sea waves that are recorded by a laser
meter of hydrospheric pressure variations installed on
the bottom at a depth of 25 m not far from a 52.5-meter
laser strainmeter. The axis of the 17.5-meter laser
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strainmeter is placed along Cape Schulz and at its point
of location is almost perpendicular to the coastline.
This place does not allow this laser strainmeter to
reliably record primary microseisms in a similar way.
This result confirms that the primary microseisms are
P- or Rayleigh-type surface waves.

The secondary microseisms are accurately recorded
by both laser strainmeters. In this case, the ampli-
tudes of secondary microseisms determined by the
laser strainmeters are comparable in magnitude. Hav-
ing considered the fact that the laser strainmeter with
an arm length of 52.5 m is three times larger than the
laser strainmeter with an arm length of 17.5 m, it is
possible to determine the approximate direction to the
location of the source of secondary microseisms, with
due regard to their classification as the transversal
waves. According to the obtained experimental data
of the 17.5-meter and 52.5-meter laser strainmeters
and in consideration of the polarization of secondary
microseisms, the direction to the supposed place of
their generation was found. It is located at an angle of
22.4° relative to the axis of the 52.5-meter laser strain-
meter or 40.4° relative to the north-south line.

The generation point of secondary microseisms
developed as a result of the loading effect of standing
gravitational sea waves on the bottom, is located out-
side the measuring site area. Moreover, this conclu-
sion is confirmed by the fact that the records of the
laser meter of hydrospheric pressure variations do not
demonstrate maxima corresponding to the standing
sea waves, the periods of which are two times less than
the periods of progressive gravitational sea waves.

The maxima in the range of secondary microseisms
emphasized during processing of the laser nanobaro-
graph records, but not highlighted in the records of
the laser meter of hydrospheric pressure variations,
indicate that they are caused by the secondary micro-
seisms obtained from their generation area and are
recorded by the laser strainmeters. Based on the data
of a laser nanobarograph and laser strainmeters, it is
possible to determine the ratio of atmospheric pres-
sure amplitudes and micromovements. On average,
it is about 0.023 Pa/nm that is approximately three
to four times greater than the value obtained in [10]
when registering the Rayleigh waves resulting from
the earthquakes and atmospheric disturbances caused
by them.
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