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INTRODUCTION KURILNET DATA AND EARTH SURFACE DEFORMATIONS ® The computational scheme that was used to build the keyboard model is
described by a system of equilibrium equations connecting the stresses in the

® Large subduction earthquakes are often characterized by very long - :Z:k.m_:.w,‘ﬁ,_:é o o (k) ® Analysis of spatiotemporal distribution of deformations related  *" — V o We model the deformation processes providing the o seism_ogenic block ur.1der cc?nsideration and the corresponding_block of the rear
source zones and complex long-term postseismic processes, ccror oorane on i e 3 to the great 2006-2007 Simushir earthquakes became possible I PARM relaxation of accumulated elastic stresses in the vicinity of the —_— . ARMV Meters massif, as ‘_’V9" as neighboring b_|°°k5’ expressed through the displacement
following the coseismic release of accumulated elastic stresses. sy B e e e 1 after installation of the regional network of continuous GPS _— SEA OF OKHOTSK %mm"sh"'ﬂ/ sources of the 2006-2007 Simushir earthquakes using the “, 2/7 " CUEIEIL AR iU e BT e g LI ER S U u U
e Modern seismotectonic studies are aimed at obtaining a self- | : 0 stations (Fig. 4). This regional geodynamic network (KurilNet) KHAM g FRM1 - classical dislocation approach for spherical layered earth to — SEA OF OKHOTSK oy // . the rear block and fault zones separating blocks (Fig. 11). In this case, the outer
consistent explanation of fault zone heteroseneity. the rupture was arranged in the period from 2006 to 2008 along the entire »Knarimkotan isi” analyze deformation fields occurring at the different stages of %, KHAM g 7 edges of the blocks from the side of the trench are free. Additional conditions
P : : v P 500 Kuril island arc from Japan to Kamchatka by joint efforts of the senein s MATC / the SDC [Vladimirova et al., 2020]. . g 2 7 include an abrupt coseismic change of stresses, which leads to synchronous 1
process, recurrence times and rupture mode of large earthquake - : : o KETC ~ Mawaisi. )/ | S MATC % | ™ /7 ; displacements of the points of the seismogenic block. Calculation of elastic
sequences. A set of mechanical models was already proposed to : Institute of Marine Geology and Geophysics of the Far East o ,/ e We invert our coseismic displ 480 N4 : P P 5 ' : :
: iSe . : Ketoy Isl. placements to make an &, KETC |, N : is of - f - ' Figure 11. Keyboard elastic
: : : T N BN G el A s 80 Branch of the Russian Academy of Sciences (RAS), loffe o /w=8.3 15.11.2006 L C e %y ) af energy density on the basis of model displacements of block points and its > LS
describe the generation of largest earthquakes based on the idea of o oS G T 8 (s 113012001 _ _ _ URUP. SIMU estimation of the slip distribution in the sources of these | . A : : " : ition f : : deformation system
: : e _ 2 e STIRRTE - Sl Tk S Magnitude Institute of RAS and Geophysical Survey of RAS. The final el D : : - ) . N JY— | comparison with the critical value allows us to obtain the condition for triggering :
the synchronous failure of several adjacent asperities [Ruff, 1992; T rptst. 7 Hs.1 13.012007 events (Fig. 8). We estimated spatial dimensions of the source URUP 2 L . : : A- il if
_ RN o Ssm<e configuration of the Kuril network consisted of four survey-mode Wl e i e IS0 . . - / NG | a seismic event. The system of equations constructed in the manner described island arc massif,
Kaneko et al., 2010; Rosenau et al., 2019]. . | O osv<T _ _ _ _ Lo B zones of the 2006-2007 Simushir earthquakes based on ITUR/ITU1 SO L . : o egs " : : : B - seismosenic block
_ _ - g ar A © oy SEUPACIFICOCEANG | () 751+ sites and eight continuously tracking permanent sites: PARM URA P aftershock distributions recorded in the first 2 months after 7 above is characterized by significant non-linearity, and we solve it using an g ,
e In this study, we propose a model that is based on verified LA, | IS TS N O ssui<s P hir Isl.). SHIK (Shik Is.). KUNA (K hir Isl.). ITUR e Kunashirlsl. % . y % 4 explicit finite-difference scheme, which allows to obtain the increment of C - subducting lithosphere,
: : e : P oo 2 AR S T = e 0 (Paramushir Isl.), (Shikotan Isl.), KUNA (Kunashir Isl.), ITU ®SHIK /¢ 2006-2007 earthquakes according to GCMT catalog [Ekstrém KUNA o Visubduction . . .o . .
numerical schemes, w_hlch allows us to quantitatively characterize VIE 145 14BE 190 1SS 1S4 180 1S 18v (Iturup 1sl.), URUP (Urup Isl.), KETC (Ketoy Isl.), MATC (Matua Isl.), T;T\-Ik;tan i PACIEIC OCEAN et al., 2012]. The fault plane of the 2006 earthquake consists ™ oy displacement of the nodal points (taking into account the location of the 1 - underlying asthenosphere,
the process of generation of strong earthquakes [Lobkovsky et al., Figure 1. Seismic activity of the Kuril island and KHAM (Kharimkotan Isl.), which provided unique data to Fokkaldo sl. 45" e e ong a'i’] B e rectang?es dipping 9 S e PACIFIC OCEAN observation stations) within each block for a set of times specified with a 2 - viscous contact layer
i - H H H . u ’ ] ON] 1/{-\} - - ’ . fb& 1
199:_'—]- The model takes into account the fault-block structure of the  arc region in the period from 01.01.1976 to study the seismic cycle deformation. N T 16, and 22°, each of which was divided into 4 subplanes. The Hokiaido lt. 4" certain step.
continental margin and combined the ideas of a possible 15.11.2006 and the focal mechanisms of . . . © P8 stations of Kurl redional et : ’ _ ' i e [~—80 mmiyr . ¢ . . . . c .
synchronous destruction of several adjacent asperities, mutual the 2006-2007 Simushir earthquakes e The KurilNet is located along the margin of the Sea of Okhotsk e ot o onal netuer fault plane of the 2007 earthquake consists of one 230 km- 14 14PE  SE  180°E 182 1S4E  1S6E 198  160° '.I Hzre W? prii%r(‘)t the m(()f()ell'ng reSrL‘lltS 0 thed sels.mog(:rgc[:) g|1?Ck; d)_’ln:mlc Ln ﬂ;e mlggne part o thf[iFKgr"
- : : " it ) on the hanging wall of the Kuril megathrust, which in our stud long and 50 km-width rectangles dipping 59°, which was . Island arc tor years (10 times the mean duration o or Kuril-Kamchatka subduction zone [Fedotov,
subsequent healing of medium defects under high pressure 3 is considered as a part of the North American lithospheric plate _ _ : divided into 4 subplanes. We calculated the seismic moments : i : pliry : :
conditions [Ekstrom et al. 2012] (NAM) due to very small relative motion (less than 2-3mm/a geodetic network. Continuous GPS-stations for our distributions, which were 5.93x10% N-m for the 2006 5’_”7U3h"’ ear th_qua_rkes constructed on the earthquake catalog data, large subduction earthquakes of the Kuril Islands are characterized by a focal length
S | _ —— relative to NAM) of the Sea of Okhotsk region. are deno_ted by filled circles, campa.lgn-mode earthquake and 2.98x10* Nm for the 2007 earthquake. The basis 01_' cosesmic dlsplac.ements observed at of 120 to 250 km (Fig. 12). The rheological properties of medium are selected according to the results of
e The applicability of the proposed model is shown on the basis of the Ralkokaile:< e \/0 _ _ _ _ _ stations are denoted by open circles obtained values are consistent with those obtained in [Steblov Kuril GPS stations during these events modeling of geodynamic processes associated with the SDC related to the First Simushir earthquake.
recent seismic history of the Kuril subduction zone. Kuril island arc is Sea Matuals. g oot ® High-quality long-term geodetic observations provided a s :
) : : ' ) = of va /| v 5 - L : : oo et al., 2008] within 15% and are about 1.5 times ® As a result of the simulation, we estimated the total duration of the seismic cycle, which lies in the interval
one of the most tectonically active regions of the world (Fig. 1) due to ¥ LA . shapshot” of the evolution of the seismic deformation cycle in the - ) _ ) ’ ’
. L ' . Glorsd ' : : ' ——— higher than those provided by GCMT [Ekstrém et = of [113, 330] years with an average value of 196 years and the duration of the post-seismic stage, which
very high plate convergence rate. Heterogeneities in the mechanical Kuril subduction zone. The obtained data allowed us to determine I 20121, Th . lio in th £ th ! . . S .
coupling of the interplate interface in this region lead to the formation interseismic velocities, coseismic displacements during both GG al., _ I- 2 e dnniEl S ) Unis SLiiEs edie OPE B S corresponds to a range of [11, 19] years with an average value of ~ 15 years (Fig. 13). These estimates are in
of the block structure of the continental margin (Fig. 2) Simushir earthquakes and postseismic deformations developing ~ *"] 2006 Simushir earthquake reaches 12 m. SEEEREE $30 A good agreement with the real values of the seismic cycle associated with the 2006 Simushir earthquake,
S =) near the source zone of the 2006 event for the next eight years. Overall, the area of maximum coseismic w-iiiliii A | which is 224 years and more than 10 years, respectively.
e Keyboard structure of the central part of the island arc is confirmed z._ _ _ o _ Shkhalin Isl. displacement in the source (with slip ranging SRS, piSpiacements SN oA o
by the data obtained during the complex oceanographic expeditions ® To investigate patterns of postseismic surface deformations oN- % KETC | from 6 to 12 m) affected three seismogenic N 4:00000+000 g | | | | | | |
carried out in this region in 2005-2006. According to these data the caused by 2006-2007 Simushir earthquakes we fit the time %, blocks from 5 to 7 (Fig. 8). Coseismic 3/05000+003 ;
central part of the Kuril island arc is divided into 10 blocks with the series (from mid-2007 to mid-2015) of GP'S displacements with URUB: 200 Ny displacement of several adjacent seismogenic IBE e 50°N- s
characteristic sizes from 30 to 100 km [Baranov et al., 2015]. P piecewise I;_neafl_i;lqnctlons cor:\stlllructeg u3|tng linear si)llpe 46°N //2007 S e el e Sauee ocerdls s e e Y g0
: : : = : z approximation. This approach allowed us 1o assess station . is possible in conditions of lateral compression of 4 o
o The First Simushir earthqua.l.(es 15.11.2006 Mw = 8.3 (accordlr_mg to & velocities over 1-year intervals and mitigate the biases in these displacements > : - S 1e0- : % o
the Global CMT catalog [Ekstrém et al. 2012]) started the new episode estimates. The obtained velocities allowed us to studv the spatio- ™ | vaootes: seismogenic blocks due to oblique subduction. o e - | | | | | |
' y P . /S PACIFIC oy The modeling provides us with additional - - o 200 00 600 500 1000 1200 1400

in the history of the Kuril-Kamchatka seismically active zone.

Time passed (yrs)

e According to historical data, the last catastrophic earthquake in the S1E | 152E ASE 154E after the 2006-2007 Simushir earthquakes along the Kurilisland [, ¢ - structure of the studied area, in particula rgthe Figure 9. Result of modeling of coseismic displacements : : o e
central part Kuril island arc, from Simushir Island to the Kruzenshtern  Figure 2. Location of the main identified arc (Fig. 6,7). Analysis of these variations revealed a UKE  MCE  MRE 1SCE 150 1SKE 1SPE 1SME 160 I e e stagc’a (which exceeds 10 distribution during the 2006 Simushir earthquake. The o 5 T
Strait, occurred in 1780 [Laverov et al. 2006], and for the entire period transcurrent faults (red solid lines) in the multidirectional movement of the earth surface observed along Figure 5. Interseismic velocities years), mean effective viscosity of underlying black line at the plate interface shows a region of | Mturup 2
of instrumental observations, up to 2006, no events were recorded Central Kurils region based on the data of the Kuril island arc. Such a pattern of displacements indicates that registred on KurilNet stations asther’losphere which is as low as 3x10” Pas decreased dry friction forces [Lobkovsky et al., 2017] g
with M > 7.5 [Rogozhin, 2013]. It was established that the average geophysical and oceanographical surveys different segments of the Kuril arc are at different stages of the [Vladimirova et’al 2020] - 2
duration of the seismic cycle for the Kuril-Kamchatka arc is 140 + 60 [lefa'LOV et aO”-, 201311-939'3'71;{36”'0 SDC [Lobkovsky et al., 2017]. e . . i £l
B EIRE CISROUEE o7 i IEE i PARM R/ In order to check the applicability of GPS data for studying of s 3 s
years [Fedotov, 1968]. ® The northwestern direction of the displacement vectors of the e, ;patial hatterns of the prlgga gationyof deformations causye dgby the —n PARMV :of
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KEYBOARD MODEL OF THE SEISMIC DEFORMATION CYCLE (SDC) sites KUNA, SHIK, ITUR and PARM located on the southwestern SEA OF OHOTSK %9, [ first Simushir earthquake, we perform mathematical modeling of LY / _ . 2 B B
and northeastern flanks of the Kuril arc is close to the direction of T e - ; , — SEA OF OKHOTSK ey y 140F  146°E  148°E  150°E  152%F  154°E  156°E 158  160°E
_ _ _ _ _ ) ) the distribution of coseismic displacements in a section crossing /r 0 % y : : : . :
® The mechanical keyboard model (MKM) of subduction plate convergence and is consistent with the direction of the ) S the Kuril-Kamchatka subduction zone through the earthquake ’“Oe@%KHAM.g 7 Figure 12. Source zones of the strongest megathrust Figure 13. An example of simulation a series of
deformation cycles [Lobkovsky et al. 1991] was proposed to displacements recorded at these stations before the Simushir e source. In our model we use the density and lithostratigraphic Yoo MATS% ,f’ 7 earthquakes with M 2 8, since 1904 , and the main shocks  seismic cycles governed by block-like structure of the

of the 2006-2007 Simushir earthquakes continental margin

explain the patterns of seismic activity distribution taking into
account the block-like structure of the continental margin.
This model combines the ideas of possible synchronous

earthquakes (Fig. 4). According to the keyboard model, it reflects
the compression of the main massif of the island arc during the
interseismic stage of the SDC and indicates the ongoing process 46°N-

model characterizing the current state of the transition zone. For *™
the Earth’s crust and lithosphere, a model of unassociated plastic
flow with the Coulomb-Mohr yield condition has been selected. It

failure of several adjacent asperities and slip-dependent of accumulation of elastic stresses in these parts of the ITUR - T 46°N- . . L : :
L ) - : : 7 6P satons s assumed that sliding on the contact surface of the plates e GPS observations recorded at different stages of seismic cycle related to the 2006—2007 Simushir
friction and stress-dependent healing along the subduction subduction zone. LA P csplacemens occurs under conditions of dry friction. For mathematical ) : : : : .
interface to describe the generation of megathrust S AT e 1 et P ® vl s ). S /@\(@@ PR - o FLACD sof .h' . , it earthquakes allow us to model geodynamlc_ processes of slow strain accumulation anql its rapid rglease durln_g
earthquakes. C_ & R et e o e T oo sl o puiae—— modeling, we use software, which Implements an explicit. | i@‘? e — the earthquake and the subsequent postseismic process. \We use parameters describing the regional tectonic
Accordi he kevboard model the f | £ i part 9TENE 15 ane are, benwesh The AIU2cnSiiein ant Busse L OCEAN |eminm pmosumszons finite-difference scheme for solving three-dimensional problems o L TBHIK  6¢ dsplacemens structure and rheology obtained from the inversion of geodetic data to construct a model of generation of large
® According to the keyboard model the frontal part of the ; Straits, are sliding towards the ocean during the entire P e e Sy e B of continuum mechanics. o o AcHIC = 20mm earthquakes in central Kurils. Analysis of paleoseismic data on dates and rupture characteristics of previous
Island arc is divided on wedge-shaped blocks (keys - B), 0 observation period. Their |n|t|allyoh|gh velocities (up to 90 mm/yr) o As a result, we constructed the distribution of displacements in ., S — 80 mmy major earthquakes shows a good agreement between the modeled and observed seismic cycle features. The
which are separated from each other by transcurrent vertical decrease with time (by about 30% per year), and gradually rotate Figure 6. Velocities of horizontal the section and on the earth surface (Fig.9). The maximum slip in ~ iwe e e e e tove e roe e predicted horizontal displacements of the seismogenic block at the coseismic stage are consistent with
au s (C) that reach the surface of a subducting plate (D) o the stationary interseismic state. The nature and duration o CesaEEE (e ER TS G the source at the interplate contact reaches 7 m, and the vertical . - satellite geodetic data recorded during the 2006 Simushir earthquake.
(Fig. 3). The blocks are bounded from the ocean-side by A C these displacements can be explained using the MKM model _ _ : - ; : Figure 10. Coseismic displacements : L : : :
. . ———_B : . . . stations estimated over 1-year and horizontal displacements in the medium were about three . . . ® The proposed model provides new insights into the geodynamic processes controlling the occurrence of
deep-sea trench, and from the island arc side by a (LLLLLJ LI LRLEY: assuming ongoing retreat of released seismogenic blocks toward _ A - £ 200 km f h ot | observed on KurilNet stations during .
R . LR <= . : intervals from 2007.5 to 2011.5 meters. At a distance o m from the source, horizonta . ; strong subduction earthquakes.
longitudinal fracture zone, which separates them from the 2275 the ocean at the aftershock stage. On the other side, this can : i the 2006 Simushir earthquake
main arc massif (A) //// indicate the presence of transient postseismic process in the displacements are no more than half a meter, which is in good
: . indi | ismi | : : .
Aftershock (Afterslip) 52°N agreement with the observational data (Fig. 10).
: : : : stage region surrounding the source zone of the 2006 Simushir i V
® —— PARM s : : - : : : :
|ith[3)l;e rtlc;rlir::tergfetlsor;hbeeg;voecekns t:cecﬁf:agltceasr::jeggggr::rr:ltcal-: earthquake, most likely caused by the viscous response of the T ‘5%,5 o The possibility of direct high-precision satellite geodesy observations of earth surface displacements in Baranov, B.V., Ivanchenko, A. ., & Dozorova, K. A. (2015). The Great 2006 and 2007 Kuril Earthquakes, Forearc Segmentation and Seismic Activity of the Central Kuril Islands
P P == : ~~1 (A2 ==]3 k=<4 w5 ibility of f : SEA OF OKHOTSK %, / subduction regions provides new opportunuties for constructing a quantitative keyboard model taking into Region. Pure and Applied Geophysics, 172(12), 3509-3535.
are released during the megathrust earthquakes. The stage asthenosphere. The possibility of appearance of asthenospheric Ry p o i t di tinuities in th if 1l tiot | het iti f the rheological Ekstrom, G., Nettles, M., & Dziewonski, A. M. (2012). The global CMT project 2004-2010: Centroid-moment tensors for 13,017 earthquakes. Physics of the Earth and
of elastic energy accumulation within each block occupies Figure 3. Scheme of successive stages of flow after penetration of coseismic deformations to sufficient s, KHAM 4 - a;coun sl '?”r'] Ies in the “rle?or massit, ?S we ads Sfm:\ = en;\pora he e_rogegel Iesocl)'ff 2 izt oglcaf ) Planetary Interiors, 200-204, 1-9. doi:10.1016/j.pepi.2012.04.002.
the principal part of the periods between consequent great deformation (Ioading and relaxation) of depth is confirmed by the results of numerical simulations h SV ﬁ%? // characteristics o t. e contact “lu rlcatmg ayer and o the ast (::'nosp eric We .ge at different stages of the Fedotov, S. A. (1968). The seismic cycle, possibility of the quantitative seismic zoning, and long-term seismic forecasting. In S. V. Medvedev (Ed.), Seismic Zoning in the USSR
: the seismogenic blocks and the correspondin [Lobkovsky et al. 2017]. Thus, it is likely that the high rates of the - 'V'ATC% e SDC. The construction of such a model allows us to assess the times of transition of structural elements of (pp. 133-166). Nauka: Moscow.
earthquakes (Flg- 3) g ) ) . P g -_ ] - ¢ 7 . £ th h f ithi @‘%OE(ETC /4 the subduction system from one state to another. In particular, realistic estimates of the time of the end of Kaneko, Y., Avouac J. P., & Lapusta N. (2010). Towards inferring earthquake patterns from 513 geodetic observations of interseismic coupling. Nature Geoscience, 3(5),
b [ el e th e G S stages of the seismic cycle: observed postseismic deformations of the earth surface within N NNy _ _ : : : : _ 363360,
e_ _OC pro;ec .I0n on _ € ?Uf ace during the seismic 1 - Undisturbed “roug ” contact zone structure the island arc are associated with significantly lower effective URUP ‘ 2006}* ubducten healmg of the contact _Iayer (I'e" the n.10ment of resto.ratlc.)n of mechf.mlcal coupllng between the seismogenic Laverov, N. P,, Lappo, S. S., Lobkovsky, L. I., Baranov, B. V., Kulinich, R. G., & Karp, B. Ya. (2006). The Central Kuril "gap": structure and seismic potential. Doklady Earth
stage is identified with a seismic gap. The release of the ) : : itv of th Ivi h heri Viadimi . Sk block and the subducting plate), the time of the termination of the displacement of the rear array by the Sciences, 409(5), 787-790.
2 . . (CZS) (stable stage of the cycle); 2 - elastic viscosity of the underlying asthenospheric wedge [Vladimirova et 7 2007 . . : . . o o | | | |
seismic energy of the whole seismogenic block occurs when p ” . . _ .. 2020 he | ¥ . £ ol flui / viscoelastic asthenospherlc flow (|_e_, the end of the postselsmlc Stage)’ as well as the moment of the Lobkovsky L.l., Baranov B.V.,Prllstavakma E.l.and Kerchman V.1 (1991) Analysis of seismotectonic processes in subduction zones from the standpoint of a keyboard model of
a critical value of the tangential stress is achieved along the smoothed” CZS (preseismic stage of the cycle); al., ] due to the local loosening of its material by fluid ITUR i TTg— besginni £ th f el . . f th ied bv th lati f great eartquakes. Tectonophysics. V. 199.1.2-4.P.211-236.
T 3 - strongly fragmented and heterogeneous CZS transport from the subducting slab. The velocity of the site URUP HIK e g displacements eglnnlng of the Staj‘ge 0 .e astic compression of the system, .accompanle y the accumulation of stresses Lobkovsky, L. I., Vladimirova, I. S., Gabsatarov, Y. V., Garagash, |. A., Baranov, B. V., & Steblov, G. M. (2017). Post-seismic motions after the 2006-2007 Simushir earthquakes
. . . 44°N- 3 = L _ : - . _
£ P P (seismic stage of the cycle); 4 - partly restored located south-west of the source zone of the 2006 Simushir KUNA /@0“ :‘fi‘;::i:: br e are very important in solving problems of long-term and medium-term forecast. atdlfferentstages of the seismic cycle. Doklady Earth SC|ences,.47:-3(l:l.), 375-379. B | | |
® Durlng a fast seismic stage, only d partlal relaxation of CZS (aftershock stage of the cycle); 5 — spring earthquake demonstrates similar behavior, which can be 4 okkaido 's"{é@& %qccéill\cl; €m0 e (period 2013.52014.% e The geometric characteristics of the blocks are set using available geological and geophysical information, (Igzlr?rl‘cgke?.Baer:ﬂrI]Ec2h(t)Igg;-lgﬁ,ésogg)plgogg;o_tggtgmcand Geologic Digital Map Compilations of the South-Central Andes (36 °-42°S) in The Andes. Active Subduction Orogeny
1aY . . . . . . . . . . ags . . . X &= 20 mmiyr (period 2014.5-2015.5) . . . . . . . ] ) y , , . » PP- .
accumulated str_ess occurs. The r_elease of the remaining lmltatmg the elastic interaction between blocks eXpIamed by pOSSIb'G evolution of the initial seismic ruPture in the 429N | /““T | | 80 mm/yr mcludlng seismic tomography and seismic data (tO take into account the geometry of blocks in the SeCtlon) Rosenau, M., Horenko, ., Corbi, F., Rudolf, M., Kornhuber, R. & Oncken, 0. (2019). Synchronization of great subduction megathrust earthquakes: Insights from scale model
part of the elastic energy stored in the blocks takes place at [Lobkovsky et al., 1991] corresponding direction in the first months after the earthquake W AbE WGE BEs SR kRS OESE (58 (e and available materials on fault tectonics of the studied region. analysis. Journal of Geophysical Research: Solid Earth, 124(4), 3646-3661.
i I i i . = ] . ] ) S . Rogozhin, E. A. (2013). Application of tectonophysical approaches to the solution of seismotectonic problems by the example of the Simushir earthquakes of November 15,
the a.ftershf)ck stage of the seismic cycle during the final _ _ during the aftershock stage [Vladimirova et al., 2020]. : " : e Since the blocks were considered identical, the limiting condition for the occurrence of strong earthquakes 2006 and January 13, 2007 in Central Kuriles. lzvestiya. Physics of the Solid Earth, 49(5), 643-652.
"straightening" of the system. During the main shock the material of the contact zone is destroyed, that leads . . o Figure 7. Velocities of horizontal . e . . N | | |
to significant d in its effecti : ity f int ismic 10 Pas d to 10% P ’ ® GPS data provide clear evidence of abrupt changes in directions postseismic displacements of KurilNet can be formulated in terms of the critical elastic energy UC of the entire block. UC values were assumed Ruff, L. J.(1992). Asperity distributions and large earthquake occurrence in subduction zones. Tectonophysics, 211, 61-83.
0 signiticant decrease in Iis etiective viscosity from Interseismic as down 1o as. and rates of station consistent with the block-like motion uniformly distributed over the interval (2-8) x 10* erg. The decrease in the amount of accumulated elastic Steblov, G. M., Kogan, M. G., Levin, B. V., Vasilenko, N. F., Prytkov, A. S., & Frolov, D. 1.(2008). Spatially linked asperities of the 2006-2007 great Kuril earthquakes revealed by

i : : .. . stations estimated over 1-year intervals GPS. Geophysical Research Letters, 35, .22306. doi:10.1029/2008GL035572.
® The aftershock Stage can last up to several years and its termination marks the begmnmg of a new seismic hyPOtheSiS' from 2011.5 to 2015.5 stresses as a result of the earthquake was SUpposed to be uniformly distributed over the interval [08’ 095] Vladimirova, 1.S., Lobkovsky L.l., Gabsatarov Y.V., Steblov G.M., Vasilenko N.F., Frolov D.l., Prytkov A.S. (2020). Patterns of seismic cycle in the Kuril Island arc from GPS

deformation cycle (SDC), when the seismogenic blocks are at a maximum distance from the islands. These values were reevaluated for each new seismic cycle to maintain stochastic conditions. observations. Pure and Applied Geophysics. (in press, DOI: 10.1007/500024-020-02495-2).
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