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HEKOTOPbLIE OCOBEHHOCTH I:J'IOEAJ'IbHOVI CEMCMUYHOCTHU
B NMEPUOObI NOCIE CUNbHENLLNX COJIHEYHbLIX BCMbILWEK

["okoB A. M.
Xapbkosckul HayuoHasbHbIlU yHUgepcumem umeHu B. H. KapasuHa
2. Xapbkos, rnn. Ceoboodsi 4, YkpauHa, 61077
men.: 8057-7051251, e-mail: Alexander.M.Gokov@univer.kharkov.ua

AHHomauusi — Ha ocHoee Katanora semnetpsiceHnii NEIS
USGS [http://neic.usgs.gov] npuBeaeHbl pedynbTatbl nccneno-
BaHUS BO3MOXHbIX W3MEHEHWU rnobanbHOM CencCMUYEeCcKon
aKTMBHOCTU 3emnu B nepuogbl nocre 17 CUmbHbIX COMHEYHbIX
BCMbILEK knacca X Ans AByX LMKMOB COMHEYHOW akTUBHOCTU U3
nHTepana 1974—2006 rr. YcTaHOBMNEHbl XxapakTepHble nepuo-
Obl B BApMaumax CencMUYHOCTH.

|. BBepgeHue

OOBLWwenpuHATO, YTO NpY UCCNEOOBAHNN B3aMOCBSA3N
MeXay COJNTHEYHOW, reOMarHUTHON U CEeNCMUYECKOW akK-
TMBHOCTbIO 3eMIu UCNoMb3yT NPeACcTaBneHne O cenc-
MWYHOCTM Kak 4YacTu eamHoro cmanyeckoro npouecca B
cucteme «ConHue-3emnsay. NonaralT npu 3TOM, 4TO
cenicmmnyeckas aktuBHocTb (CA) 1 camn siBNeHns onpe-
OensiTcs NpoueccaMy COSNTHEYHOTO M 3eMHOro Npouc-
XOXaeHusi. B nutepaType ycTaHOBMEHO, B 4YaCTHOCTH,
4yTO: 1) UMeeT MecTO Kak rnobanbHas, Tak U pernoHanb-
Has cTaTUCTMYeckn 3Haummas ceasb mexay CA 3emnu u
daszamm 11-neTHero umkna aktmeHoctn ConHua; 2) B
UMKne conHevyHol aktmBHocTu CA mmeeT HambonbLUUi
YpOBEHb B Nepuoa MuUHMMyma 11-neTHero uukna v BO
BpPEMSI KPYMHbIX COMHEYHbIX BCMbILUEK, NPOUCXOOSALUNX B
nepuopg, MoBbILIEHHOW COMHEYHON aKTUBHOCTM; 3) Culb-
Hble COJMIHEYHbIE MPOTOHHbLIE BCMbILIKX, MPOUCXOAsLLME
NPUMEPHO OAWH pa3 3a TPU CONMHEYHBIX LKA, UHULUK-
PYIOT NEepexoq SHepreTMyeckmx NpoLeccoB BHyTpU 3em-
NN B rpaHU4YHbIE COCTOSIHUS, KOTOpbIE COXPaHSITCA A0
crnenylwmx KpynHbIX BCMbILWEK M ONpeaensioT Benuyu-
Hy 3HeproBblgeneHun npu 3emneTtpsaceHusx (3T) 3a
Becb 3TOT nepwvopg (cm., Hanpumep, [1-5] n ccbinku B
HKx). OgHaKo NoapobHbIX UCCreaoBaHWI, NO-BUAMMOMY,
He npoBogunocb. OTMETUM, 4YTO CBA3b cunbHbIX 3T C
MarHuTHbIMK B6ypsimn (MB) Gbina oTmedeHa aasHo [2, 6].
B [7] Ha ocHoBe kaTanora 3emnetpsiceHun NEIS USGS
nuccrnegyeTcsi CBsI3b CEMCMUYHOCTM C MarHUTHbIMKU Oy-
pavmn B 1974-2006 rr. B nepuog 43 cunbHbix MB. OgHa-
KO pa3HOXapakTepHOCTb rEOMarHWTHbIX BO3MYLLEHWN
CUINbHO 3aTPYLHSAET BbIIBNEHWE MPU3HAKOB, C NposBIe-
HMeM KoTopblx cBsidaHa CA. Mo aToli npuynHe, B 4acT-
HocTU, B paboTe B NpPOAOIKeHWe uccnenoBaHuii [7] Ha
ocHoBe aHanm3a Katanora 3T NEIS USGS
(http://neic.usgs.gov) npuBegeHbl pesynbTaTbl nccneno-
BaHMS BO3MOXHbIX WU3MEHEHUN rnobanbHoOM cencmude-
CKOW aKkTMBHOCTM 3emnu B nepuodbl nocrne 17 cunbHbIX
conHeuHbIx Benbiwek (CB) knacca X ansg ABYX LMKIOB
CONHEYHOMN aKTUBHOCTU U3 nHTepsana 1974-2006 rr.

Il. OcHOoBHasA YyacTb

[ns uvccnepoBaHUsi BO3MOXHBIX WU3MEHEHMWI  Tro-
6anbHOM CecMMYecKol akTUBHOCTM 3emMnu B nepuogpl
nocne 17 cunbHbIX COMHEYHbIX BCMbIWEK knacca X Ans
OBYX LMKMOB COMHEYHOW aKTUBHOCTW W3 WHTepBana
1974-2006 rr. (cpeon HUX Haubornee CurbHble U reo-

apdekTMBHbIE  cOnHeudHble  Benblwky:  06.03.1989
X15.0/3b; 14.07.2000 X5.7/3b; 01, 04, 06, 09, 11 wu
15.06.2001 X12.0/3b-4b;  28.10.2003  X17.2/4b;

04.11.2003 X17.4/3b (nukoBoe 3HadeHne X28.0);
07.11.2004 X2.0; 10.11.2004 X2.5/3b; 07.09.2005

X17.0.) BbINOSIHEH NOUCK KOPPEMSALIMOHHON CBA3N MeXay
3Ha4YeHNAMN WHAEKCA FeOMarHMTHOW aKTUBHOCTWM Ap ©
execyTo4HbIM Yncnom 3T NQ.

Ona vccnefoBaHWs TakUMX U3MEHEHWA ANS AaHHbIX
3a 9TV nepuogpl u3 Katanora BblYMCIEHBI €XXECYTOYHbIE
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Puc. 1. lNpumepbl 3agucumocmel Kosiudecmea 3emrie-
mpsiceHuli ¢ M=1-9 (kpusbie N2), c M>5 (kpuebie N1) u
UHAeKcoe 2eoMmacHUMHoOU akmueHocmu Ap (Kpu-
ebie1).Cmpenkamu 0603Ha4eHbl MoMeHmMb! 3T ¢ M>6,
Kpecmukamu — momeHmb! CB
Fig. 1. The examples of dependences of the earthquake
numbers with M=1-9 (curves N2), with M>5 (curves N1)
and indexes of geomagnetical activity Ap (curves 1). Ar-
rows mark the moments of earthquakes with M>6, by
daggers are moments of Solar flares

pacnpegeneHus yucna semneTpsaceHmn Nqo BO BPEMEH-
HoMm uHTepsane B 10 cyTtok Ao u 30 cyTok nocne Kaxaomn
COMTHEYHOWN BCNbIWKX. AHanM3npoBanucb psabl AaHHbIX
NQ, Bkniovatome B cebs1 BCe peructpupyemble 3emre-

888



TPSICEHUSI, @ TaKkke ANS 3eMNeTPSICEHUI C MarHUTYAO0N
M >5 M >6 n M >7. NprmMepbl 3aBUCUMOCTEN KONNYECT-
Ba 3T ¢ M =1-9, c M>5 n nHpekcos A Ap npusegeHsbl
Ha puc. 1 (N1 —wn N2 — yucrno 3T ¢ M>5 n M=1-9 coor-
BETCTBEHHO). YCTaHOBMEHO M OTYETNIMBO BUAHO M3 Mpu-
BeAEHHbIX NpUMepPoB U Tabnuupl 1 (B Tabnuue 1 npuse-
OeHbl JaHHble 0 Bo3pacTaHuu konudectea 3T B oTMe-
YeHHble Nepuobl), YTO BO BCEX PACCMOTPEHHbIX Cryya-
s1X ¢ BeposiTHocTbio 0,2—-0,8 Habnoganock yBenuyeHne
obuwero uncna 3emnetpsiceHuii B 1,5-3,5 pasa (nHorga
fonblie) nNpMMepHO B TeYeHWe CYTOK M Konu4yecTsa
semnetpaceHni ¢ M>5 B 1,5-4,5 pasa Ha 2, 5-6, 7-9
10-13 n 17 cyTKM NOcCne CONHEYHOW BCMbILWKKU. BaxHo,
YTO nocre CusbHbIX Benbiwek vyepes 5-6, 10-13, 16-19
CYTOK permcTpuMpoBanuvcb CuUrbHble 3eMneTpsicenms ¢ M
>6 1 yepes 5, 17-19 u 21 cytkm —c M >7.

O6GcyxpatoTcs BO3MOXHbIE MeXaHWU3Mbl  (Llenoyku
B3anMoobycnasnusaoLLmnx reopuanyecknx NpoLEeccoB B
cucteme 3emns-KocMoc) nepepavnm  aHepreTuyeckux
BO3MYLLEeHWI nocne cunbHbix CB, KoTopble MOryT Bbi3bl-
BaTb yCTAHOBMEHHbIE nu3ameHeHnsa CA 3emnu.

Tabn. 1. Pacnpegenexve Bo3pactaHui yncna 3T B
xapakTepHble nepuogbl nocne CB.

Table 1. The distributing of earthquakes number in-
crease in characteristic periods after the So-

lar flares.
HAHu 2 5-6 7-9 10-13 17
K- 80 N2 12 9 11 8 9
pocma N1 14 12 13 11 10

Ill. 3akno4yeHue

Ha ocHoBe aHanu3a celicMogvHaMuku B nepuog no-
cne 17 cWNbHbIX COMHEYHbIX MPOTOHHLIX BCMbILLEK B
1974-2006 rr. ycTaHOBrEeHbl XapakTepHble nepuogbl B
Bapuaumnsix CeMCMUYHOCTU, OOYCNOBNEHHbIE CUMbHLIMU
CB: npakTnyeckn BO BCEX PaCCMOTPEHHBbIX Cryyasix C
BeposiTHocTbio 0,2—-0,8 Habnioganocb yBenuyeHve 00-
Lero yncna semnetpsaceHun B 1,5-3,5 pasa npumepHo B
TeyeHne CyTOK U KonuyecTBa 3emneTtpsiceHun ¢ M>5 B
1,5-4,5 pasa Ha 2, 5-6, 7-11 n 17 cyTkm nocne CB.

IV. Cnucok nutepaTypbl

[1] CbimuHckui A.[. O 3aBucumocTu rrmobanbHOM u perno-
HanbHoM cencmumyHocTM 3emnu oT dasbl 11-neTHero uukna
conHeyHon aktmBHocTu. [Hokn. AH CCCP, 1982, 265,
¢.1350.

[2] Cbimunckul A.4. O cBsA3M 3eMMEeTPsSICEHMIN C COMHEYHOMN
akTuBHOCTb. M3B. AH CCCP, ®us. 3emnu, 1989, Ne2, c.
13.

[3] Lecmonanoe W.I., XapuH E.[1. O cBA3M CENCMUYHOCTM
3eMnu ¢ CONHEYHON N reOMarHUTHOM akTUBHOCTbIO. — B KH.:
C6. pokn. lll mexxgyHap. koHd. «CONHEYHO-3eMHbIE CBA3N U
3MeKTpOMarHnTHble NpeaBeCcTHUKM 3eMneTpsiceHuii». Mare-
puvanbl koHd. [c. [MapatyHka, 16-21 asrycta 2004r.].
[http://www.kcs.iks.ru/ikir/Russian/Science_2004_book.html].

[4] Cepaghumosa FO.K. O cBs3n cunbHbiX (M>7,5) 3emneTpsice-
HUA Kamyatkm ¢ Bapumauusimm uucna Bonbda. BecTHuk
KPAYHLU,. Cepus: Haykun o 3emne, 2005, Ne2, c. 116.

[5] Cobornies I"A., LLlecmonanos W.I., XapuH E.[1. Teoadbdek-
TUBHbIE COMHEYHbIE BCMbILKMA U CENCMUYEcKasi akTUBHOCTb
3emnu. dusvka 3emnu, 1998, Ne 7, c. 85.

[6] Bapcykos O.M. ConHeuHble BCMbILLKM, BHE3aMNHbIE Havana u
3emnetpsceHusi. dusmka 3emnu, 1991, Ne 12, c. 93.

[7] Mokos A.M. K Bonpocy o cBsi3un rnobanbHON CENCMUYHOCTU
C reoMarHMTHOM aKkTUBHOCTbIO. — B kH.:17-a MexayHapoa-
Has KpbiMckas koHpepeHuusi "CBY TexHuka u Tenekommy-
HUKaLMOHHbIe TexHonormn" Martepuanbl KOHepeHuun.
Kpbim. Ykpauna. Cesactononb: "Bebep". 2007. C. 841 —
842 .

889

SOME FEATURES OF GLOBAL
SEISMICITY IN PERIODS AFTER THE
STRONGEST SOLAR FLARES

Gokov A. M.

V. Karazin Kharkiv National University
Svoboda Sq. 4,Kharkiv, 61077, Ukraine
Ph.: 8057-7051251,
e-mail: Alexander.M.Gokov@univer.kharkov.ua

Abstract — On the basis of analysis of seismodynamics (us-
ing the Catalogues of NEIS USGS, http://neic.usgs.gov.) the
results of investigation of possible changes of global seismic
activity of the Earth in periods after 17 Solar flares of class X for
two cycles of Solar activity from an 1974-2006 are resulted.
Typical periods in variations of seismicity are determined.

I. Introduction

In literature was set, in particular, that: the strong Solar pro-
tons flares what is going on approximately one time for three
Solar cycles initiate transition of power processes into Earth in
the scopes states which are saved to the next large flares and
is determined the of energy liberation at the earthquakes (EQ)
for all this period (see, for example, [1-6] and references in
them). However the detailed researches, presumably, was not
conducted. In [7] on the basis of catalogue of earthquakes of
NEIS USGS the correlation of seismic activity (SA) is explored
with magnetic storms (MS) in 1974-2006 in the period of 43
strong MS. However the heterogeneity o geomagnetical distur-
bances strongly hampers the exposure of signs to the display of
which SA is related. On this account, in particular, in the work
during researches [7] on the basis of analysis of Catalogue the
EQ of NEIS USGS the results of investigations of possible
changes of global SA of the Earth in periods after 17 strong
Solar flares (SF) of class X for two cycles of Solar activity from
an 1974-2006 are given.

Il. Main Part

To investigate of possible changes of global seismic activity
of the Earth in periods after 17 strong SFs of X class for two
cycles of Solar activity from 1974-2006 (among them most
strong and geoeffective SFs: 06.03.1989 X15.0/3b; 14.07.2000
X5.7/3b; 01, 04, 06, 09, 11 and 15.06.2001 X12.0/3b-4b;
28.10.2003 X17.2/4b; 04.11.2003 X17.4/3b; 07.11.2004 X2.0;
10.11.2004 X2.5/3b; 07.09.2005 X17.0.) the search of correla-
tion between the average values of index of geomagnetical
activity Ap and number of EQ NQ was made. For this period
from Catalogue the everyday distributing of number of EQ is
calculated (in temporal interval of 10 days to and 30 days after
every SF). The correlation analysis of relationship of everyday
values of number of EQ NQ7 of different intensity and indexes
Ap was made. The analysis was made for three selections: the
rows of were separately NQ7, including all registered of EQ,
and also for EQ with M>5 and M>7.Examples of dependences
of the EQ number with M=71-9, with M>5 and indexes Ap are
given on a Fig. 1 (N1 —and N2 it is number of EQ with M>5 and
M=1-9 accordingly). It was set (in a Table 1 the information
about increase of EQ number in noted periods are given) that in
all considered cases with probability of 0,2-0,8 there was the
increase of common number of EQ in 1,5-3,5 time (sometimes
anymore) approximately during days and of numbers of EQs
with M>5 in 1,5-4,5 time on 2, 5-6, 7-9, 10-13 and 17 days
after the SF. It is important that after the strong flares in 5-6,
10-13, 16-19 days the strong EQ were registered with M >6
and in 5, 17-19 and 21 days — with M >7.

lll. Conclusion

On the basis of analysis of seismicity in a period after 17
strong Solar flares in 1974-2006 the characteristic periods in
variations of seismicity conditioned by the strong SFs are set: in
all considered cases there was observed the increase of com-
mon number of EQs in 1,5-3,5 times approximately during days
and numbers of EQ s with M>5 in 1,5-4,5 time on 2, 5-6, 7-11
and 17 days after SFs with probability 0,2-0,8.
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