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B xypnane “T'eodusmdaeckue rcciaeoBaHns” HETaBHO OIMyONIMKOBaHA CTAThsl, B KOTOPOI aBTOPEI,
[0 UX BBIPAXEHHIO “NOIBITAINCh IPOBEPUTH UICI0 O MarHUTHOW Oype M HaBEICHHBIX €10 TeJLIy-
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PUYECKUX TOJNSX W TOKax Kak Tpurrepe 3emierpsiceHuit” [Koswvipesa, [lununenxo, 2020, c. 33].
ITockonbKy, C OIHOM CTOPOHBI, aBTOPAaM HE yJaloCh IOATBEPANTH UIACI0 Ha SKCIEPUMEHTE, a, C
JPYyroi, — OHa LIMPOKO O00CYXKAaeTcsi B reo(M3MUYECKOi JIUTEepaType, aBTOPhl paccMaTpHUBaIOT
CBOIO MyOJMKALMIO, IOMUMO IIPOYEro, Kak “mpuriaiieHrne KOCMO(U3UKOB U CEHCMOJIOTOB K CO-
BMECTHOMY 00CykJeHuto” npoodnemsl. [Ipennaraemas crarbs sBiIsS€TCS KPAaTKUM OTBETOM Ha JaH-
Hoe mpuriamieHue. IloguepkHyTO, 4TO, BONPEKH YTBEP)KACHUIO aBTOPOB 00CYXaaeMol paboThl,
CHIIBHOE 3eMJIETPSICEHHE KaK periep JUIsl CHHXPOHHM3AMH MarHUTOMETPUYECKUX HAOJIOICHUH nc-
MOJIb30BAJIOCH MHOTHMH HccienoBaresiMi. Ha3BaHbl paboThl, B KOTOPBIX CBS3b CEHCMUYHOCTH C
MarHUTHBIMH BO3MYIIEHHSMH U APYTHMH 3K30T€HHBIMH (pakTOpaMu oOHapy>ke€Ha Ha CTaTUCTHYE-
CKM 3HAYNMOM ypOBHE. BBICKa3aHO IPEANOI0KEeHHE O PHUYNHE, IO KOTOPOH aBTOpBI 00CyKaae-
MO CTaTbH He 00OHAPYKUII IPU3HAKOB TAKOW CBS3H.

KnaroueBble cj10Ba: reOMarHeTH3M, CEHCMOJIOTHS, COTHEYHO-3EMHBIE CBSI3H, 3EMJIETPSICEHHE, Mar-
HUTHAst Oypsi, BEPOSTHOCTb U CTATUCTHKA.

BBenenue

[Towck cBSI3U MEXKIY CEMCMUYECKUMHU U T€OMArHUTHBIMU SIBICHUSMH BeIeTCs yke 00-
Jee cTa JIET, HO MEeXJy CIleluanucTaMu BcE ené HeT COTjiacusi OTHOCUTENBHO XapaKkTepa Ta-
KOU CBSI3M U Jake caMoro e€ cymiectBoBaHus (cM. 003opwl [Guglielmi, 1999; I'yivenvmu,
2006, 2007, 2019]). HemaBHo Ha ctpanumax >xypHana “I'eodusuyeckue wmccremnoBanus’’
onybnukoBana uHtepecHas crarbg O.B. Koseipesoii u B.A. [Tununenko [2020], B koTopoit
CKa3aHO, YTO U3MEHEHMsI CEHCMUYHOCTH IOJ] BO3/IEUCTBUEM MAarHUTHBIX Oyph U cyOO0yph HE
oOHapyxkeHbl. CBOIO pabOTy aBTOPHI pacCMaTPHUBAIOT “KaK apecoOBaHHOE KOCMO(GU3MKAM U
ceficMoyioraM TpUIJIANIEHHEe K COBMECTHOMY OOCYykneHuto’ mpobnembl [Koszwvipesa, Ilunu-
nenko, 2020, c. 43], 4TO U CTaJIO0 MOBOJIOM ISl HAMMMCAHUS JAaHHOM TMCKYCCUOHHOM 3aMETKHU.

ABTOpBI Ha3BaHHOM CTaTbU IPOBENM TIIATEIBHOE MCCIECIOBAHUE BO3MOXKHOW CBSI3U
3eMJICTPSICEHUI Ha AJISICKE C MArHUTHBIMU OypsiMU U cy00ypsiMu. BeiOop Ansicku MOTUBUPO-
BaH TEM, YTO 3TOT PETMOH XapaKTEPU3yEeTCA BHICOKOM CEMCMUYECKON U T€OMarHUTHOM aKTHB-
HOCTBIO. VICTIONIb30BaNIMCh JaHHBIE O 3€MJIETPSICEHUSX U O BO3MYILEHUAX T€OMarHUTHOTO TO-
1 32 2014 —2016 rr. CratucTu4ecKuil aHaJIu3 BBIMOIHSIICS METO0OM HAJIOXKEHUS 3IO0X, IPU-
4YeM B KadecTBe perepa OblT BbIOpaH MOMEHT 3emuieTpsiceHus. JlaHHble HAOMIOACHHI HaKaIl-
nuBanuch Ha uHTEpBaie oT —10 mo +10 gHel oTHOcUTENBHO pernepa. BeiBox aBTOpoB 00 OT-
CYTCTBUU NPU3HAKOB CBSI3U 3€MIICTPSICEHUN C MarHUTHOW BO3MYIIIEHHOCTBIO Oa3zupyercs Ha
COO0paK€HUH, YTO BapUalMM TOTO WJIM MHOTO IapaMerpa '€OMarHUTHOTO IOJIS HE MpPEBBI-
[IAI0T CTAaHAAPTHOTO OTKJIOHEHHUSI.

B Hacrosel craTbe Mbl KpaTKO PacCCMOTPHUM BOIIPOC O BBIOOpE penepa Juisi CHHXPOHU-
3allMd MarHUTOMETPUYECKUX HAOMIOJEeHUH. 3aTeM yKakeM Ha paboThbl, B KOTOPHIX CBS3b
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CEMCMUYHOCTH C MarHUTHBIMU BO3MYIICHUSIMU U APYTUMH (pakTopamu oOHapy»KeHa Ha cTa-
THUCTUYECKH 3HAYUMOM ypoBHE. CKOJIBKO-HUOY/Ib MOJTHBIA MepedeHb padoT TaKoro poja Obul
Obl, 110 HalleMy MHEHHIO, HEYyMECTEH B paMKax JaHHOW AMCKyccHH. B ocHOBHOM, OyayT yrio-
MSIHYTBI pa0bOTBI, KOTOPBIE aBTOP 3HAET JTOCKOHAJIBHO, IIOCKOJIBKY NMPUHUMAJT B HUX Y4aCTHE.
W, naxonern, Oyner o0o3HaYeHa BO3MOXKHAS NMPUYHMHA, IO KOTOPOH aBTOPBI 00CYyKIaeMoii
CTaThbH He OOHAPYIKHIIH CBSI3U 3eMJIETPSICEHUI C TEOMAarHUTHBIMH BO3MYILICHUSAMH.

O BbI0OpeE penepa

B crarbe [Koswipesa, [Tununenxo, 2020, c. 38] ckazaHo, 4TO aBTOpamu ... B OTJIUYWE
OT MpeALIECTBYIOMMX padoT, B KauecTBe HyJIEBOH (pernepHOil) TOUKH HCIOIb30BAJICS HE MO-
MeHT SC, a MOMEHT 3eMIIeTpsICeHHS . DTO HE COBceM Tak. [leiicTBuTensHO, B psiae paboT pe-
IIEpOM CITY’KHJIO BHE3alHOe Hayasio MarHuTHou 0ypu SC (cMm., Hanpumep, [Cobones, 3axkporces-
ckas, Xapun, 2001; 3axporcesckasn, Cobones, 2004; ['yrvenvmu, Jlaspos, Cooucesuu, 2015], a
Takxke 0030p B [byuauenxo, 2019]). OnHako B 1osie 3peHHs aBTOPOB 00CYK1aeMOM CTaThbU HE
nonanu paboThl, B KOTOPBIX perepoM ObLT IMEHHO MOMEHT 3emiieTpsiceHus. OCTaHOBUMCS Ha
pabore [[ yavenomu, 3omos, 2012], koTOpas UHTEpECHa T€M, YTO B HEH yJlaloCh OOHAPYKUTh
CBSI3b CWJIbHBIX 3€MJIETPSICEHUI ¢ MarHUTHBIMH BapualuusMu. B 3Toii paboTte ObUIM UCIIONIB30-
BaHbl JaHHbIe oOcepBaropuu ['yam (13.6° c.mr., 144.9° 3.1.) u xatanora NEIC T'eonoruue-
ckoit cnyx65 CIIIA 3a 19912009 rr.' B kauecTBe mpuMepa HIDKE MPHBEICH PUCYHOK H3
9TOH pabOTHI, AEMOHCTPUPYIOITUI JUHAMHUKY BapHaIliii TEOMarHUTHOTO TTOJIS.
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JluHaMuka Bapuaiuii TeOMarHuTHOTO TOJISL IO U ITOCNE CUIIBHBIX 3eMIIeTpsceHuit [/ yavenvmu, 30mos,
2012]. Cepas xpuBasi — UCXOAHBIA TpaduK, YepHas — pe3ylbTaT €ro CriaxuBaHus mo 20 ToYKaM.
Crpenkoit ykazaH MOMEHT 3eMJICTPSICCHHS, CITy KAl penepHoit Toukoi (0 Ha TOPU30HTATEHON OCH),
OT KOTOPOM OTCUMTHIBAIOTCSI MHTEPBAJIbI BpEMEHH Af, 4 10 U 1ociie Touka. Ha BepTukaibHOM ocu —
MOJYJb Pa3HOCTH MEXIY CMEKHBIMH €KEMUHYTHBIMH 3HAYCHUSMH Z -KOMIIOHEHTHI T€OMAarHUTHOTO
noJst |6Z/5¢|, HTn/mun

Dynamics of the geomagnetic field variations before and after strong earthquakes [Guglielmi, Zotov,
2012]. The black curve is obtained by smoothing the original graph (gray curve) over 20 points. On
the horizontal axis: 0 is a reference point (the moment of the earthquake is indicated by the arrow),
relative to which the time intervals before and after the shock At, h are measured; on the vertical axis:
the absolute value of the difference between adjacent every minute values of the component Z of the
geomagnetic field |[6Z/5¢|, n'T/min

"http://neic.usgs.gov/neis/epic/epic_global html
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[Tpu ananu3e mMpUMEHSIICS METOJ] CHHXPOHHOTO HAaKOIUICHHS, B KauecTBE perepa ObLl
MPUHAT MOMEHT 3eMJIETPSACEHHUS, OTMEUEHHBIH Ha PUCYHKE CTpeKoil. bputn oToOpanbl cOObI-
TUs ¢ MarHutyaamu M>7 B nonoce ot 100° 1o 170° 3.1.; MHTEpBaJIbl HAKOIICHUS COCTABIISLIIN
oT — 40 10 + 40 y oTHOCUTENBHO penepa. YepHast KprBasi Ha pUCYHKE MOJIy4YeHa CraKUBAaHU-
eM ucxonaHoro rpaduka mo 20 toukam. [IpencraBieHHOe HA PUCYHKE CBUIETENBLCTBYET O TO-
BBIIIICHHOM YPOBHE MarHUTHBIX QuUIyKTyaruii B 30-4acOBOM HHTEpBaJe, MPEIIICCTBYIONIEM
3emueTpsicennto. OOpaiiaer Ha cebs BHUMaHKUE TOBOJBHO PE3KOe U3MEHEHHE pa3Maxa BapHa-
1M, 0COOCHHO 3aMETHOE TIPH COTOCTABICHUH OTPE3KOB KPUBHIX 32 12 4acoB 70 3eMiieTpsce-
HUS U B TeueHHUe 12 yacoB mocie Hero.

[TpuBeICHHBIN pe3yNbTaT yAaJ0Ch MOJYYHTh Olaromaps CICJOBAHUIO TOHKHAM, HO JKe-
CTKUM METOJIOJIOTMYECKUM IPaBUJIaM MPHU BHIMOJHEHUH CUHXPOHHOTO JI€TEKTUPOBAHUS, KO-
Topbie ObutH BhIpaboTanbl O.Jl. 30TOBBIM IpU MOUCKE SBICHUN CHHXPOHHM3MA B JTUHAMHUYE-
CKOU cucTteme “muTocdepa—TexHocepa—maruurochepa” Ha GoHE CHIBHBIX MoMex [30mos,
T'yavenomu, 2010].

O Tpurrepax 3emJjeTpsiceHUI

[TpuHsTO pa3nuuaTh 3HIOTEHHBIE U 3K30TeHHbIe TpUrrepsl [/ yrversmu, 2007]. K nep-
BbIM OTHOCATCS, Hampumep, chepouanbHble KojebaHus 3eMild, MOIYJIUpPYIOLUe ri100ab-
HYI0 aKTUBHOCTb 3eMJIeTpsiceHUH [/ yavenvmu, 3omos, 3asvanos, 2014]. DK30reHHbIE TPUTTE-
pBI BOBHUKAIOT B TexHOchepe, atMmochepe u B MarHUTOocepe. Y AMBUTEIBHBI TIO CBOUM ITIPO-
SIBIICHUSIM TPUITEPHI TEXHOI'€HHOT'O IPOUCXOXACHUA (CM., Hanpumep, [3omos, Iyavenvmu,
2010; Tapacos, 2010; Cmpaxos, Casun, 2013; byuauenxo, 2019]), Ho MBI He OyaeM OCTaHAB-
JMBAThCS HA HUX, MOCKOJBKY oOcyxnaemast Hamu ctaThst O.B. KossipeBoit u B.A. [Tununen-
KO MOCBSIIIEHa KOHKPETHOH MpoOieMe, a UMEHHO, MOMCKY 3JIEKTPOMATHUTHBIX TPUITEPOB
KOCMHMYECKOT0 (MarHUTOC(epHOro) MPOUCXOKICHHUS.

Jlutepatypa mo npoGiemMe BO3ACHCTBUS HAa CEMCMUYHOCTD AJIEKTPOMATrHUTHBIX TOJICH
KOCMHMYECKOTO MPOUCXOKICHUS UCKITIOUUTENIbHO OoraTa u pasHooOpa3Ha. HazoBem nuib He-
KOTOpbIe OMyOJIMKOBAaHHBIE B TIOCIECTHHE J[BA ACCATHIICTHS paOOTHI, B KOTOPBIX MPHUBOASTCS
(bakTbl, CBUIETEIHCTBYIONINE O CYIIECTBOBAHUHU SIBHBIX MPU3HAKOB BO3JCHCTBUS MarHUT-
HBIX TOJIEHl KOCMHUYECKOTO MPOUCXOKIEHUS Ha celicMUIHOCTh: [Hayakawa, 1999; Cobones,
3axparcesckasn, Xapun, 2001; 3axpocesckasn, Cobones, 2004; Hattori, 2004; Cobucesuu, Ka-
Honuou, Cooucesuy, 2010; Aoywkun u op., 2012; I'invenvmu, 3omos, 2012; I'yavenvmu, Jlas-
pos, Cooucesuu, 2015; Byyauenxo, 2019; I'ynvenvmu, 2019; I'viveromu, Knaun, 2020; Cobo-
qes u op., 2020].

3akjaro4yeHue

[ToueMy ke, B OTJIMYUE OT MHOTUX APYTUX paboT, pabdora [Kozwipesa, [lununenko,
2020] 3aBepmiacTcsi BBIBOJOM O BEPOSTHOM OTCYTCTBHU CBSI3U MEXKIY 3€MJICTPSICCHUSMHU U
MarHUTHBIMH BO3MYIIICHUSMU?

Ha mepBbIii B3I MOYKHO ITOIyMaTh, YTO HHTEPBAJ B TPHU T0J1a, BRIOpAHHBIN aBTOpaMH,
MPOCTO CIIMIIKOM MaJjl, HO 3TO TOJHKO Ha IMEpBbIA. Eciu naxke yBeIWYHTH 00BEM BBIOOPKHU
MyTEM YBEJIMYCHHUS JTMHBI HHTEPBaja, BBIBOJ aBTOPOB HE M3MEHUTCS MPU TOH METOJI0JIOTH-
YECKOUW yCTaHOBKE, KOTOPYIO OHH B3SUTH 32 OCHOBY JUISL CY)KJIEHHUS O pe3ysibrarax o0paboTku
HaOJIFOJEHUIA.

BreiBo aBTOpOB 0a3zupyercs Ha COMOCTABICHUM BapHAllUd MEIHAHbI WHTEPECYIOIIETO
WX TapaMeTpa Co CTaHJAPTHBIM OTKJIOHEHHUEM TOTO K€ TapaMeTrpa. Pe3ysbraT Takoro comoc-
TaBJICHUI, BOOOIIIE TOBOPS, HE 3aBUCUT OT 00BheMa JOCTATOYHO OOINbIION BBIOOpKU. Ho 3TO
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omnboyHas ycTaHoBKa. Hazo ObLIO COMOCTaBIATh BapHALMIO C TOYHOCTHIO OIEHKH BBHIOO-
POYHOI MeaHbl, a OTHIOAD HE CO CTAHAAPTHBIM OTKJIIOHEHHEM ITapaMeTpa.

Pazymeercsi, 1151 IpOBEpKU TUMOTE3bl O BIMSHUM MAarHUTHBIX Oyph HAa CEHCMUYHOCTD
MOTYT OBITh HCIIOJIB30BAHBI M IPyTHE KPUTEPHH, XOPOIIO U3BECTHBIC B TEOPUH BEPOSATHOCTEH
[ Yemuipxun, Kanuxman, 1982].
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ON THE RELATIONSHIP BETWEEN EARTHQUAKES
AND GEOMAGNETIC DISTURBANCES

A.V. Guglielmi

Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, Russia

Abstract. The authors recently published the article in the journal “Geophysical Research” in which, in their ex-
pression they “tried to test the idea of magnetic storm and the telluric fields and currents induced by it as an
earthquake trigger” [Kozyreva, Pilipenko, 2020, p. 33]. Since, on the one hand, the authors were unable to ex-
perimentally confirm the idea, and, on the other, it is widely discussed in geophysical literature, the authors con-
sider their publication, among other things, as “an invitation of cosmophysicists and seismologists to a joint dis-
cussion” of the problem. The present article is a brief response to this invitation. It is emphasized that, contrary
to the assertion of the authors of the discussed article, a strong earthquake as a benchmark for synchronizing
magnetometric observations was used by many researchers. The works in which the relation of seismicity with
magnetic disturbances and other exogenous factors was found at a statistically significant level are named. An
assumption is made about the reason why the authors of the discussed article did not find signs of such a rela-
tion.

Keywords: geomagnetism, seismology, solar-terrestrial relations, earthquake, magnetic storm, probability and
statistics.
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