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0 "MYJNBTU®PAKTANBLHOM" MOIXOJE K BOMPOCY KIACTEPU3ALMU SMMULEHTPOB

E.M.Blanter, M.G.Shnirman

A

"MULTIFRACTAL" APPROACH TO THE EPICENTER CLASTERIZATION

We study clusterisation proporties of reai and modeled flows of

seismic events. The distribution of clusters by number of events

is
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investigated in terms of multifractal technology. It is shown



that clusterization parameters of real seismic flows can be well
approximated by the relevant parameters of multifractal seismic

flow models.

lleario HacTosimeRd paGoTH $BJSETCS [IEeMOHCTpaLKUs BO3MOXHOCTEN COB-
BPEMEHHO! MyJbTUdppakTalbHON "TexHoJOTUN" [JA4 U3YUYEeHUA KjacTepusa-
LUMOHHHYX CBOICTB KaKk MOJEJBHHX, TaK U peajbHHX TOUYEYHHX TIojei. B
n.1 paccMaTpuBaeTCsi BO3MOXHOCTH M3YUYEHUS KJacTepusaluuum ceiicmMuuec-—
KOTO MOTOKa Ha OCHOBEe MYJBTUOPAKTaJbHONR HIEOJIOTUM, HaoTCs HeolXo-
IuMMble ofpefesieHusi. B m.2 cyMMUpYwOTCS pe3yJabTaTh cueTa Jis peaJsbHHX
U MOJEeJBHHX KaTajoroB JMNULEHTPOB 3eMJeTpsiceHuil. B mn.3 - To xe pmasa
MOTOKa BpEMEH.

1. Bbicokas cTeleHb I'eTepOTeHHOCTHU M0Jid CEeNCMUYHOCTU OOULeu3BecT-
Ha. OHa nmnopoxJaeT HeOOXOIMMOCTH CO3JIaHMd anmnaparta, 03BoJsLLEro
NpaBUJIBHO U KOMIIAKTHO OTpaxaTh KOHKpPETHHE OCOOEHHOCTU MpOCTpaH-
CTBEHHOIl M BpEMeHHOIl reTeporeHHocTu. B mnocnegHue roas OHJ Npennpu-
HAT pSd NONHTOK B 3TOM HANpaBJeHUM, OCHOBAHHHX Ha uJjeoJsioruM opak-
TaJbHHX MHOXecTB (cM., Hampumep, [1]1). dpakTan - 3TO MHOXKECTRBO,
06b€M TOKPHTUS KOTOPOT'O HEKOTODHMMU 3JIeMEeHTaMU (Kpyramm, KsaJpaTamu
M T.O.) CTPEMUTCS K HYJIO Kak 13 Npu KU3MeJbYeHUMM MacumTada MMOKPHTUS
10 { v - KoOHcTaHTa). CTaHgapTHHM OOGBEKTOM U3YUYEHUSd B 3TOM cCJyuae
ABjsieTcd BeJM4YuMHa d=D-v, rje D - pa3MepHOCTH NPOCTpaAHCTBA, Ha KO-
TOPOM 3aJaHO MHOXecTBO. BeiauuyuMHy D TPUHATO HAa3bBaTh QpaKkTalbHOM
pa3MepHoCcThi. OYeBUIHO, 4YTO [ OOHYHHX MHOXecTB v=0 u D=d. Ceil-
CMUYECKUit MoToK mnpefacTaBjasieTcd B [1] kak paBHOMepHoe pacnpejeJfeHune
Ha ¢pakraje.

OfHako pa3jnyHHe CefCMUYHHEe 30HH aKTUBHH SIBHO He OJIWHAKOBO, U B
cBA3M ¢ 9TUM B [2] mnpenyiokeHo HccJefoBaTh TI'eTepOreHHOCTHh cellcMu-
YyecKoro TMoJjad, Onupasich Ha KOHUenuww MyJabTudpakTasoB [3]. Ha asBpu-
CTMYECKOM YpOBHEe MYJbTUPpakTal - 3TO CMeCh (paKkTalloB C pa3HHMHU
bpakTalbHHMU pas3MepHOCTAMU. BoJiee dopManbHo, cuenysa [2], MOxHO Mo~
CTYNUTH TakuMM o6pasoM. PaccMaTpuBaeMasi 06jacTh D € r" feauTcss Ha
Hemnepecekaoummecss KYOGUKM CO CTOpPOHON r. [lyTeM NepeHOPMUPOBKU OOHEM
D pgeJjlaeTcd paBHHM 1. [lycTh UMeeTcd BepOSITHOCTHas Mepa u, KoOTopas
Ha i-#1 g4Yellke NpUHMUMAET 3HaYeHue pi(r) (HanpuMep, ecJu paccmaTpu-
BaeTcs 06JacTh OYaroB 3emieTpsAceHuit, To p (r) - BepOSATHOCTH noma-
JaHusg snuUeHTpa B i-0 queiky). Torga ol6oCHeHHasi g—-3HTpPONUs PeHbu
COCTaBMUTCS CJeYOIUM 06pa3oM:
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q
In } p; (1)

— . q # 1,
In I_(r) = d =g (1)

-y p,(r)ln(p (r)), q=1

rnpuyeM CyMMHDOBAaHHE BeJleTCH M0 BceM sA4YeiikaM ¢ HEeHYJeBOl BeposTHO-
cTeio. Torjga o0o6meHHass pa3MepHOCThE D{q) MepH b omnpejesieTcss paBeH—-
CTBOM

in I (r) in(y pl(r))
D(q) = lim —3—— = 1lim - . (2)
r»>0 1n(l/r) r-»0 (1-q) 1n(i/r)

llpy g=0 D(0) coBmajzaeT ¢ QpakTaJbHOIl pa3sMEpHOCTHI0 MHOXeCTBa TOUEK,
ABjdpmerocss HocuTeseM MepH u. Takum o6pasoM, D(g) gBJAsieTCS ecTecT-
BEeHHHM OGOOmMEeHMeM MMOHATHS GpaKTalbHO!l paaMepHOCTH.

OuyeBUIHO, UYTO B cJiydyae 3emJeTpsiceHuit p(r) paBHO {Ni(r)]/N. rge
N - nojHoe uYMcjio 3emaeTpsceHuit B karasore, a N (r} - umcao semne-
TpsACeHu#t B i-N duelike.

Ipo6aeHne TMpocTpaHCTBa Ha S4YelKU, OUYEBUJIHO, HE eIUHCTBEHHHHR
cnoco6 pa3lueHuss TOYeK CelCMUUYecKOoro MoJig Ha kJjacTepH. B aToM cay-
yae Bce TOYKM OJHOr'o KJjacTepa HaXoJsATCs Ha pacCTOsIHWY MeHblleM Wiy
paBHOM ¥, NIpM 3TOM COBEPUWEHHO He SCHO, He [OPOGAT Ju TpaHulb suyeex
JOCTATOYHO TECHHE CKOIJIeHUS TOYeK.

B aToii paGoTe M MpefjaraeM MHOI cnoco6 OCbeJUHEHUST TOUEK MOTO-
Ka B KJjacTeph, MeHee XeCTKUil U GoJiee CBS3aHHHN C caMiiM TOTOKOM.
O06beKTOM paccMOTpeHus OyayT GVYHKUMK D(g), cocuMTaHHBe [LJs cJayuas,
Korga Ni(r) - YMCJIO TOYeK B KJacTepax MWHON npupoas, 4YeM B (2], u
03 TOMY Hamy paloTy HeJab3s MPUUUCAUTE K padoTaM MO MYJbTUODaKTasam
B TOYHOM CMHCJIE.

Bygem cuuTaTh, 4YTO TOYKA X BXOAMUT B KJacTep K, ecjay OHa Haxo-
IUTCS Ha PacCTOSHMM MEHbWeM WJIM PaBHOM r XOTS Ob OT OJNHOW TOUYKM ¥,
NpuHajjexameit K: Torjga JJs KaxZIoro r MHOXECTBO SMULUEHTPOB pasje-
JUTCS Ha Helepecekapwuecd kJjaacTeph (r - paluyc kJjacTepusauuu) .

Ins XapakKTepUCTUKU paclpefiejieHUs SMNUUEHTPOB [0 KJjacTepaM WUC—
nojp3oBajsachk GyHkuus D{qg,r), MOCTPOEHHas M0 aHAJOI'UM C QyHKUMUEN Dg
B padoTe [2]:

log ¥ p’ N,
D(g.r) = - , rie p = ﬁi . (3)
log(N_,) (1-q) ’

31ech Ni - YUCJO TOYeK B i-M KJlacTepe: N - odmee UYUCJO TOYeK: Ncl—

Yucao 06pas’oBaBWMXCS KJIAcTEpoOB: r - DajMyc KjacTepusauun. log(N_ )

- aHaJjor 1ln(l/r) B dopmyJsie (2), Tak KaK KJacTeph Y Hac SABJSOTCS
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