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BBenenue

TeopeTnko-BepOATHOCTHBIN MOAXO/ K KaTajory 3eMJIETPSICEHUI TIO3BOJISIET ONPENEIUTh HA OCHOBE KaTajlora cilydyaliHble COOBITHS U BbIUHUC-
JIUTh UX BEpOSATHOCTH P [1]. AHanu3 u3MeHEeHn paclpeneseHuii BEpOSATHOCTEN P IO3BOJISAET UCCIEN0BAaTh H3MEHEHUS B CEUCMUYECKOM PEXUME
[2]. B cpennecpounom metoze nmporuosa 3emnerpsicenuit KO3 [4] ucnonb3yeTcst Oe3pa3MepHas BeIuurHa &, KOTOopas SABJSETCS MEPOM CTaTUCTH-
YECKH 3HAUYMMBbIX OTKJIOHEHUW TEKYIIHX 3HAYEHUW HCCIEAYEMOIrO CEMCMOJIOTMYECKOrO MapaMeTpa OT €ro JOJrOBPEMEHHBIX 3HaueHuU. B mpen-
CTaBJICHHOM paboTe MPOU3BEACHO BBIUYMCIICHNUE TapaMeTpa Ep Ha OCHOBE PaCIipeieIeHUsI BEPOSITHOCTH JIJISl CITy4ailHOTO COOBITHS «IIOMaIaHNe AITH-
[EHTPOB CEHCMHUYECKUX COOBITUI, MPOU3OLIEANINX B BHIOPAHHOM CEHCMOAKTUBHOM 00BbEME V, B 3a/laHHbIe MHTEPBAJIBI IIHUPOTHI AQ; U JOITOTHI
A\j». IIpoBenéH aHamu3 TMHAMHMKH IIapaMeTpa Ep nepes] CUIIbHBIMU 3eMJIETPACEHUAMH C SHEPTETUYECKUM KaaccoM Kg>14, mpon3omme X 3a Bpe-
menHoM uHTepBaa 1990 — 2014 rr. BAoib BocTouHOTrO nodepexbst Kamuarku Ha riyOunax 10 100 kM. Beero Oputo mpoaHanu3upoBaHo 25 coObl-
TUH, 4aCTh U3 KOTOPBIX IPUBEJCHBI B JAHHOH padoTe.

MeToauka uccjaea0oBaHum
IIpu TEOPETUKO-BEPOATHOCTHOM MOJIXOJE KaTaJoT 3€MJIETPSCEHUI MOKHO MIPEACTABUTh B BUAE BEPOATHOCTHOTO ITPOCTPAHCTBA TPEX Ma-

TCMAaTHUYCCKHX O6’I)CKTOB, a MMEHHO: () — IMPOCTPAHCTBO 3JICMCHTAPHBIX CO6BITHﬁ, F_ MHOMKCCTBO IIOAMHO>KCCTB CJ'Iy‘IaI‘/'IHI)IX CO6BITHﬁ, P— BCPO-

ATHOCTH TUX coObITHA [1]. [Ipn 3TOM Kakioe 3eMIIeTPsICEHUE pacCMaTpHUBACTCS KaK €IMHUYHBIN UCXOJ (®; B TPOCTPAHCTBE 2, MOIITHOCTH KOTOPO-
ro 3a paccMaTprMBaeMbIil TIEPHOJ 3aa€TCS YUCIOM COOBITHI KaTtanora. B cBoro odepens, Kaxabplid UCXOM (; OMPEACIICTCS CUCTEMON CITyJaiHBIX
HETPEPHIBHBIX BEIMUWH: ITUPOTOU (;, TOJTOTOM A;, TIIyOWMHOU /;, SHEpreTHUecKuM Kiaccom K=IgF u BpemeHeM ¢, BpeMs equHUYHOTO COOBITHS
KaK ciydaiiHas BEJIUYMHA W3 JAIBHEHINETO aHAIM3a B IIPeIIaraeMoi MOJEIH OyJIeT UCKITFOUEHO. Tak Kak CIIy9aifHbIe BEIMYUHBI ¢, A;, h; 1 K; 3a-
KJTFOYEHBI B COOTBETCTBYIOIINE MHTEPBAIBI MKy MUHUMAJIBHBIMUA U MAaKCUMAJbHBIMU 3HAYEHUSMH, TO JUIsI TPOCTPAHCTBA IIEMEHTAPHBIX COOBI-
THW CIPABELJINBO
Q:{(D: (Pmingpﬁpmax; }"minf}"f}"max; hmlnShShmax’ sznSKSKmax} (1)

MakcuMainbHble 1 MUHUMAaJIbHbIE 3HaYeHUs BXOAAImMX B (1) ciydallHbIX BEJIMYMH 3aJal0TCS TEOMETPUEH pealbHOTO CEMCMHUYECKOTo peruoHa, a
TaKXe €ro BHYTPEHHUMHU CBOWMCTBAMH, OMPEIACSIONIMMHU YHEPTeTUKY COOBITHSA. UTOOBI MEpEerTH OT MACaTU3UPOBAHHOTO BEPOSTHOCTHOTO IPO-
CTpPaHCTBA K peaIbHOMY YKCIIEPUMEHTY, HEOOXOMMO IpaHUIIbl MPOCTPAHCTBA AJIEMEHTAPHBIX COOBITUM {2 U cCaMU BEPOSITHOCTU P omnpenensTh 13
KaTajora 3eMJICTPSCECHUN Ha OCHOBE €0 CTaTUCTUYECKON 00paboTKU. BeposTHOCTH CiIydaliHOTO COOBITHS pacCUUThIBAIACH IO (popMyIie

P(A¢iaA/1j:Ahm=AKn) = P(A(Pz)XP(A}“]‘A(Pl)XP(Ahm‘A}\‘jﬂA(pz)xP(AKn‘Ahm’A}LjﬂA(PZ) (2)

9
Te i, j, m M n — HHICKCHI, COOTBETCTBYIOIINX WHTEPBAJIOB CIIyYaliHBIX Benn4yuH. B (2) nmpuasITH 0003HaueHus: P(A@;) —0e3yciioBHAs BEPOSTHOCTh
pacrnpeneneHus: CEiCMMYECKUX COOBITUM B 3aBUCHMOCTH OT MIUPOTHI AQ;; P(AM|A@;) — BEpOATHOCTB paclpeneaeHus CEHCMUYECKUX COOBITHH I10
AM\; IpU YCIIOBUH, YTO MX MIKUPOTa paBHA AQ;; P(Ah,|A@;,A);) — BEDOSTHOCTB pacupesesleHHs: CEHCMUYECKUX COOBITHH 10 A/, DU YCIOBUHM, YTO HX
IIMPOTa U JOIATOTa COOTBETCTBEHHO PaBHBI AQ; 1 A);; P(AK, |A@;,A)N;,Ah,,) — BEPOSTHOCTB pacIpeneIeHUs CEHCMUYECKUX cOObITUH 110 AK,, TIpH yc-
JIOBUH, YTO MX JOJITOTA, IIUPOTA U ITyOMHA COOTBETCTBEHHO paBHBI AQ;, AA;, u Ah,,. B nanHOl paboTe Mccnen0BaloCh paclpenesIeHHe BEPOSITHO-
CTEeH JUIsl CIIy4allHOTO COOBITHS: «IOMaJaHUe SMUIEHTPOB CEUCMUUYECKUX COOBITHH, TPOU30LIEANINX B BBIOPAHHOM CEHCMOAKTUBHOM 00bEMe V, B
3aJ]aHHBIE MHTEPBAJIBI INUPOTHI AQ; W JOJITOTHI AA.

Jlns cTaTucTruecko 00pabOTKH MCIIOJIB30BAJICs Kartaior cedicMuieckux coObituit Kamuarckoro perunona, cocrasinennsii KO I'C PAH [5].
PaccMaTpuBanich TOJIBKO 3€MJIETPACEHUS C SHEPreTHUEeCKUM KitaccoM Kg>9 u mryouHoi runonentpos A<100 kM. Pacnpenenenue BeposTHOCTEN
CEHCMUYECKUX COOBITHIA TIO MHUPOTE U H0IToTe P(AQ,ALN) BEIYUCISIIUCH B CKOJIB3AIIEM BpeMeHHOM OKHE AT=1 rox ¢ marom Ar=1 mecsil ais mpo-
CTPAHCTBEHHBIX SYCEK C pasMepaMu 10 MHPOTEe U AoAToTe AQXAA=1°x1° (puc.la). [lomHas rpynmna coObITHII BEPOSITHOCTHOTO MPOCTPAHCTBA €2
00pa3oBbIBajach BCEMHU 3€MIJIETPSICEHUAM, TPOU3OLIEAIINMHU 3a BpeMeHHOU neprod AT B yka3aHHbIX oOnacTax. [Ipu BeIYMCIIEHHH BEPOSITHOCTEM
MOTMAJaHUsl CEHCMUYECKUX COOBITUI B MPOCTPAHCTBEHHBIC SUYCHKU ¢ pazmepaMu AQXAA=2°x2° u ApxAA=3°%3°, KoOpauHATHI SYECHKU BHIOUpa-
JUCH TaK, 4TOOBI KOOPJWHATHI SMHUIICHTPA UCCIIETyeMOTo 3emiieTpsiceHns ¢ Ks>14 coBmamanu ¢ KOOpauHATaAMH IIEHTPA STYCUKH WM HE BBIXOIUITN
3a e€ rpanuubl. [Ipu 3TOM mojHasg rpynmna coObITUI BEpOSTHOCTHOTO MPOCTPAHCTBA {2 00pa30BHIBAIACH BCEMU 3EMJIETPSICEHUSIM BHYTPHU 00JIaCTH
¢ koopauHaTtaMu O=48°-58° c.u1. u A=154°-166° B.1. (puc.10).
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Puc.1. a) Obracmu, o kKomopwix blyucisiocy pacnpedenerue eeposmuocmett P(Ap,AL) ; 6) Obracme, ceticmuueckue cobvimus
KOMOPOU COCMAGIAION NOIHYIO 2PYRNY COObIMULL 8ePOSIMHOCMHO20 npocmpancmea € 05l pacuéma 6eposimHocmelt NONAOAHUS.
ceticmuueckux coovimuii 6 ssuetiku Ap XAA=2°x2° u Ap xAA=3°%3°.

Ha ocHOBE MOy4YeHHBIX BEPOSTHOCTEN ObUIM BBIYUCIIEHBI TPOCTPAHCTBEHHO-BPEMEHHBIE PACIPEECIICHHS apaMeTpa &p, KOTOPbIE MTOKA3bIBA-

IOT CTAaTUCTUYCCKHU 3HAYUMBIC OTKJIIOHCHHA TCKYITHUX 3HAUYCHUM BepOHTHOCTefI P(Ag,02)

OBLI ONpeieNiI€H Ha OCHOBE [4] U TIpeACTaBIEH B BUJIE:
&Pi—sign'i&Pi}-|=aD[,_,|

{p= |‘7Pu|
0, ecm 0 < |AP,] < |op, |

OT UX JOJITOBpeMEHHbIX (PoHOBBIX) 3HaUeHu. [lapametp Ep

, ecin |AB| = |Gpl.,_r|

3),

[3] Tekyuiue 3HaueHus napamerpa P(A@,AL) U €ro cTaHIapTHOE OTKJIOHEHHUE B CKOJIB3SIIEM BPEMEHHOM OKHE

AT, = AT, N. N, y y
. TH — YHCJIO CCUCMHNYCCKHUX CO6BITI/II/I, IIpo-

AT, )

P:' Opy = ‘q"sz"r (1 - P:"r}-"'f N’r ﬁT.r .
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rme ™ u
P i Op;; = \-'HPE,.:(-]- - Pz',r.,}.-"llN,q

JOJITOBPCMCHHEIC ((bOHOBI)Ie) 3HAa4YCHU B CKOJIB3AIICM OKHEC

AT, o
M30IIE/IIAX COOTBETCTBEHHO 33 BPEMEHHBIE EPHONBI 21t u ~'# (IIepHoI HHCTPyMEHTaIbHbIX Habogernii 01.01.1962 1o Hauana neproaa

AP; = P — P; b
Pa3HOCTh MCKAY TCKYIIHUM 3HAYCHHUCM BCPOATHOCTHU

T U JOJTOBPEMEHHBIM 3HAYCHUEM Fia
ITosryueHHbIe pe3yabTaThl

[IpocTpaHCTBEHHO-BpEMEHHbBIE U3MEHEHUS NapaMeTpa Ep, pacCUUTAaHHOTO 1o Gopmyne (3) U mpeaecTBOBAaBIINE PsIIy CHIIBHBIX celicMuye-
ckux coObIThil Kamuarckoro permona, npeacrasiiensl Ha puc.2—12. U3 puc.2a BuaHO, 4to ceiicmuueckoMy coObiThio 02.03.1992 r. ¢ s3HepreTuye-
ckuM kimaccom K=14.6 3a nepuox ¢ 01.01.1990r. mo 01.01.1991r. mpenmecTBoBana nokanu3anus U yCUIEHUE CENCMUYHOCTH. [Ipu aTOM, 3HaUEHUS
napameTp Ep B 00J1acTU OATOTOBKU 3eMieTpsiceHus npeBbickiin 18 (puc.3). C centsOps 1991 . nocnenosano ocnadbieHue ceiCMUYECKON aKTUBHO-
cTu BIUIOTH 0 coObITus 02.03.1992 (puc.3). 3a cobeitem 02.03.1992 r. nocienoBaia agrepiiokoBasi akTuBu3anus (puc.20), KOTopasi CHU3WIAChH
nepen HacTymieHueM celicmuaeckoro coobitus 08.06.1993 . ¢ K=15 (puc.3).
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Puc.2. Pacnpedenenue napamempa Ep no oonacmam Ap XAA=1°x1° ona epemennvix unmepsanos: a) 01.01.1990 —01.01.1991 2e. (0o coovimus 02.03.1992 2.,
K=14.6, h=20 km); 6) 01.01.1992 —01.01.1993 ce.
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Puc.3. Hzmenenue 6o spemenu napamempa &p, gvruuciennozo 0as oonacmu Ap=51.7° — 53.7°, AA=159.2° — 161.2°, nepeo ceticmuyeckum cobvimuem 02.03.1992 2.,
K=14.6, h=20 km.

Ha puc.4a u puc.5 npencraBieHo pacnpeseneHue napamerpa Ep, paccuutannoro a0 coowitus 08.06.1993 r. U3 pucyHkoB BUAHO, YTO
ATOMY COOBITHIO MPEAIISCTBOBAIO CHIKEHHE CEHCMUYECKON aKTHBHOCTH, KaK MPAKTUYECKH BO BCEW pacueTHOW 00iacTu (3a MCKIIOYCHUEM
paiiona Komagopckux ocTpoBoB (puc.la)), Tak u B 00sacTu snuuenTpa rorossuerocs: coositud. [locne coorrrus 08.06.1993 1. mocnenosano
MOBBITIIEHNE aPTEPIIOKOBOM aKTUBHOCTH U HacTyIieHne coobITus 13.11.1993 . ¢ K=14.6 (puc.46, puc.5).
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Puc.4. Pacnpedenenue napamempa Ep no oonacmam Ap xAA=1°x1° ona epemennvix unmepsanos.: a) 06.08.1992 — 07.06.1993 ze. (1 200, npeduecmayrowuil
coovimuio 08.06.1993 2., K=15, h=40xm),; 6) 01.01.1993 — 01.01.1994 22.
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Puc.5. Uszmenenue 6o spemenu napamempa Cp, 015 obnacmu ¢ koopounamamu Ap=50.3°—53.3°u AA=157.3°— 160.3°, nepeo ceticmuueckumu codbimusimu
08.06.1993 2., K=15, h=40 xm u 13.11.1993 2., K=14.6, h=40 rxm.

B ob6nactu monroroBku Kponomkoro 3emnerpsicerns 05.12.1997 . ¢ K=15.5 nabmonanack NOHMWKEHHAs CEHCMUYECKast aK-
TUBHOCTH (pHUC.7), XOTS HEMOCPEACTBEHHO €T0 HACTYIUICHUIO MPEIIIECTBOBAIO YBEIWYCHUE Cp 70 TOJOKUTEIHHBIX 3HAYCHUI

(puc.6a).
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Puc.6. Pacnpeoenenue napamempa Ep no oonacmam Ap xAA=1°x1° onsa epemennvix unmepsanos: a) 01.01.1997 — 04.12.1997 ze. (0o cobvimus
05.12.1997 2., K=15.5, h=10 xkm); 6) 01.01.1997 —01.01.1998 2.
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Puc.7. U3menenue 6o epemenu napamempa Cp, 015 oonacmu ¢ koopounamamu Ap=>53.14°— 56.14° u AA=161.05° — 164.05°, nepeo ceticmuueckum
cobvimuem 05.12.1997 2., K=15.5, h=10 xm.

Otpunarenbuble 3HaueHus: nmapametrp &p mnpunuman nepen 3emnerpscenusiMu 08.03.1999 ¢ K=14.3 u 08.10.2001 c

K=14.1, xoTopble 3aTeéM CMEHUJIMCh Ha MOJIOKUTENbHBIC Mepes coosiTreM 15.03.2003 ¢ K=14.2 (puc.8).
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Puc.8. Uzmenenue 8o spemenu napamempa Cp, 0151 oonacmu ¢ koopounamamu Ap=50.65° — 53.65° u A1l=159.15° — 162.15°, nepeo celicmuueckumu
cobovimusamu 08.03.1999 2., K=14.3, h=7 kxm; 08.10.2001 2., K=14.1, h=24 km u 15.03.2003 2., K=14.2, h=4.5 km.

[Tepen coositrem 10.03.2007 1. ¢ K=14.3 mapametp &p MpUHUMAN 3HAUCHUS, OJIU3KUE HYIO0, a coObITHio 20.02.2011 1 ¢
K=14.1 npenuiecTBoBaIo 3aMETHOE MOHMKEHNE CEHCMUYECKON aKTUBHOCTHU U TIapameTp &p MpUHUMAN OTPUIIATEeIIbHbIC 3HAUE-
Hus (puc.9).

20.02.2011

10.03.2007

| r | | |
01062006  0A.07.2007 01092009  01.10.201

Epama

| | |
01012000 01022002 01032003 01042004  01.05.2005 01.08.2008

Puc.9. Usmenenue 6o epemenu napamempa Ep, 015 obaacmu ¢ koopounamamu Ap=>54.7° — 56.7° u AA=161.4° — 163.4°, nepeo celicmuueckumu cooObimusmu
10.03.2007 2., K=14.3, h=10 km u 20.02.2011 2., K=14.1, h=48.8 xm.

B 2011 — 2013 rr. B FOxHoIt yactu ceiicmodokanbHOM 30061 KamMyaTku mpousoliia cepusi KpyImHbIX CEMCMHUECKUX CO-
OBITHI € HPHEPreTUYECKUMHU KilaccaMu K>14, KOTOphIM MpEeAIeCTBOBAIO YCUICHHE CEHCMUYECKONH aKTUBHOCTH, MPEBBILLIAB-

1ee MHOTOJICTHUE ()OHOBBIC 3HAYCHUS, UTO M OTPAKAET MapaMeTp &p, MPUHUMAIOIIETO B ATOT MEPHO] 3HAYCHHS TOXOIATITUE 10
50 (puc. 10-12).

2
S
v 14= Ks-\: 15

%)
o
T

i)

10+

s 04.08.2011

1 1 1 ] ]
M.062006 01.072007 01.082008 01.092009 01102010

Bpema

0 ] 1 1 1
0102000 01022002 01032003 01.042004 01.052005

Puc.10. Uzmenenue 6o spemenu napamempa Ep, 0 ooracmu ¢ koopournamamu Ap=48° — 50° u AAl=154.47°— 156.47°, nepeo ceticmureckum cobvimuem
04.08.2011 2., K=14.3, h=50.9 xm.
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Puc.11. Pacnpeodenenue napamempa Ep no obnacmsam Ap xAA=1°%1° ons epemennvix unmepeanos.: a) 2010— 2011 ze. (0o cobvimuii);
6) 01.05.2012 — 01.05.2013 2z. (nocne cobvimuii).

162° E 164°E 166 E

‘ Yo usk<is g K215

154°E 156 E 158" E 160" E

50

28.02.2013

|
01.08.2008 D‘ﬁﬂ"'—”mw

Bpema

Puc.12. HUzmenenue 6o spemenu napamempa Cp, 018 obonacmu ¢ koopounamamu Ap=48.3° — 51.3° u AA=156.1 — 159.1°, npedwecmesosasuiee epynne
ceticmuueckux coovimutl ¢ K>14, npouzowedwux ¢ 2012 — 2013 ze.
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3akiouenune

Ha ocHOBe BEpOSTHOCTHOIO MOAXO/A K KaTalory KaMYaTCKUX 3eMJIETPSICEHUN MPOBEACHO MCCIIEOBAHUE CEHCMUYECKOTO pe-
xuma Kamuarckoro peruona 3a 1990 — 2014 rr. PaccmarpuBasi MpoTy M JOJITOTY CEHCMUYECKUX COOBITHH, MPOMU3OIIEAIINX B
celCcMOaKTUBHBIX 00nacTsax Kamuarckoro pernona, Kak ciiydaiiHble BEJIMUYMHBI, ObLITM BHIYUCIICHBI X BPEMEHHBIE PSIIbl BEPOSITHO-
cteil. Ha ocHOBe moTydyeHHBIX BEPOATHOCTEH ObLT BBIUYMCIIECH MapaMeTp Ep, KOTOPbIM MOKA3bIBAET UX CTATUCTUYECKU 3HAYUMBIE OT-
KJIOHEHHUS OT JIOJITOBPEMEHHBIX ((POHOBBIX) 3HAYCHUM. AHAJIN3 3HaYCHUN, MPUHUMAEMbIX TapaMeTpoM Ep Tepes] HacTyIUIeHHeM 27
cericMuueckux coObituii ¢ Ks>14 moxkazan, uro £p<( (ceiicMmYeckoe 3aTHIIhE) MPEAIICCTBOBAIM BOCBMHU COOBITHSM, &p=0
(TeKymui ypoBeHb CECMUYHOCTH HE MPEBHITIACT (POHOBBIN) — ceMU COOBITHSM, U Ep>0 (ceiicMuuecKast akTUBU3aINs ) — ABEHAIIA-
TH 3€eMJIETPSCEHUSIM.
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