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Biausinue Ha CIICKTP pPA3/IHYHbIX IAPpaAMCTpPOB

Ecmn #(f) — cneKkTp MOITHOCTH CKOPOCTHU

ABILKCHIIA IIOYBBI IIPpH BO3JEICTBUI celiCMHYeCKHIX BOJIH, HDJI_YT-IBHHBIﬁ B TOYKC
perucTpaniui, TO 3aBHCHMOCTB OH9arobOTrO CIICKTpa MOIIHOCTH 3CMICTPACCHIIA }f( f ) oT

OCHOBHEIX (DYHKIHIT I TapaMeTPOB MOKHO MPEJICTaBUTE B cleayromeM Buze (e.g. Garcia-

Garcia, 1996):
i(f)=X(f)*GR)* D) *S(N)*R(N*I()

rae G(R) — 3aTyXaHue SHepriui CeHCMIYECKUX BOJH I3-3a FE€OMETPUYECKOr0 PacXOXKIeHUS,
D(f) - ¢yHkmus, ommChHIBaromas TMOTJOMIeHne ux B cpede;, S(f) — choexkTpanbHas

CTAaHIINOHHAaA IIOIIPAaBKa, ER(CE)) - HaAIpaBJICHHOCTh HM3IYYCHHI O4Yara 3¢MIICTPACCHHA, f —

gacToTa KojaeOaHHMIl celicMHYeCKHIX BOJIH, R - THIIONCHTPAIbHOC PACCTOAHIIC B KM.

AN



u(f) = X(f)*GR)*D(f)*S(f)




u(f) = X(f)*GR)*D(f)*S(f)

IIppaEMaeM B KavyecTBe ClIeKTpa ovara
MoaeJIb bprona.
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JonyieHnus

1. 3anucn OJAHOIO 3€MJICTPHCCHHUH 10/I’KHbI
HMCTDb TOJIBRO OHH CIICKTP oYara,
CICA0BATC/IbBHO ONIPCAC/IMTD OIHO 3HAYICHHUC _fc:

2. 3anMcH 1o OJJHOM CTAHIIUH 3eMJICTPSICEHHN,
0Yard KOTOPbIX HAXOAATCH NPHUMEPHO B OTHOM
TO4YKe IPOCTPAHCTBA OIIpPeae/II0T TOJbLKO OJHO
smavenne () u (¥
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Pre-eruption deformation caused by dike intrusion beneath Kizimen volcano,
Kamchatka, Russia, observed by InSAR
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ARTECLE I:NEO ABSTRACT
Afﬁc{e history: Interferometric synthetic aperture radar (InSAR) images reveal a pre-eruption deformation signal at Kizimen
Received 21 July 2012 volcano, Kamchatka, Russia, where an ongoing eruption began in mid-November, 2010. The previous erup-

Accepted 15 February 2013

; : tion of this basaltic andesite-to-dacite stratovolcano occurred in 1927-1928. InSAR images from both ascend-
Available online 27 February 2013

ing and descending orbital passes of Envisat and ALOS PALSAR satellites show as much as 6 cm of
line-of-sight shortening from September 2008 to September 2010 in a broad area centered at Kizimen.

Keywords: : ; . s p s

[nﬁfemmem T T, About 20 cm of opening of a nearly vertical dike provides an adequate fit to the surface deformation pattern.
INSAR The model dike is approximately 14 km long, 10 km high, centered 13 km beneath Kizimen, and strikes NE-
Radar SW. Time-series analysis of multi-temporal interferograms indicates that { 1) intrusion started sometime be-
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Flg. 7. {a) Epicantral distribution of earthguakes near Kizimen. Blue, vellow, and green circles represent earthquakes that occurred during july-December 2009, January-june 2010,
and July 2010-November, 2011, respectively. for clarity, only earthquakes with M, > 3 are shown (b) Cross-section showing the depeh distribution of earthquakes recorded from
July 2008 to Navember 2010. Hypacenters were projected onto profile A-8 {see Fig 4b). Kizimen volcano is marked with black triangle, with surface projection of best-fit dike in-
dicated by black line. Rectangle below shows boundaries of best-fit dike prior to its ascent to the surface. Open circles have same meaning as in Figs. 5 and 6. (For intarpretation of
the raferances to color in this figure lagend, the reader is referred to the web varsion of this article )
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Flg. 7. {a) Epicantral distribution of earthguakes near Kizimen. Blue, vellow, and green circles represent earthquakes that occurred during july-December 2009, January-june 2010,
and July 2010-November, 2011, respectively. For clarity, only earthquakes with M_ > 3 are shown. (b) Cross-section showing the depeh distribution of earthquakes recorded from
July 2008 to Navember 2010. Hypacenters were projected onto profile A-8 {see Fig 4b). Kizimen volcano is marked with black triangle, with surface projection of best-fit dike in-
dicated by black line. Rectangle below shows boundaries of best-fit dike prior to its ascent to the surface. Open circles have same meaning as in Figs. 5 and 6. (For intarpretation of
the raferances to color in this figure lagend, the reader is referred to the web varsion of this article )
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3aKJIFOUYCHUE

O]IPE,I[E.]IEHO JHAYHMOC H3MCHCHHC CTﬂH]IHﬂHHﬂﬁ
nonmpaBRH t*; YTO O3HaYaceT CHJIbHOC H3MCHCHHC
}TC.]I(}BHﬁ pacopocrpaHeHHue celiCMHYE€CKHX BOJIH B
BEPXHHX CJIOSIX B}’JIRHHH‘IECROE 30HbI BYJIRaAHa
KHSHMEH, CBH3aHHO€ C YBC/JIHYYCHHEM €10
B}’JIR&HH‘IECKOE ARTHBHOCTH.

Cnacuoo 3a eHumanue!!!




