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A crustal deformation model around the Izu Peninsula considering inland faults and elastic
collision
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This study models crustal deformation focusing on inland faults and elastic collision around the
base of the Izu Peninsula using GNSS(Global Navigation Satellite System) time-series data. First,
in order to extract steady deformation, we correct the F3 solution data about antenna replacement
from January., 2000 to January., 2010, and remove non-stationary variations using models of
earthquakes, volcanic deformation and slow slip events. Next, we set elastic collisional power
sources around the base of the Izu Peninsula, locking of plate boundaries, a deep creep of inland
faults and a stationary volcanic deformation with a dislocation model and rotational motion of
rigid bodies of the Izu micro plate and the Izu arc block (Nishimura, 2011). Then we perform an
inverse analysis for the crustal deformation in this region.

The inversion result exhibits that elastic collisional power sources work at -12.7 mm/yr on the
eastern foot of Mt. Hakone, 6.2 mm/yr on the northern foot, 11.6 mm/yr on the western foot and -0.5
mm/yr in the eastern Suruga bay. The plate boundaries are locked at 6 - 43.8 mm/yr beneath the
Sagami trough, 3.6 - 39.3 mm/yr beneath the Suruga trough, 10 - 15.9 mm/yr in a southern edge of
the Itoigawa Shizuoka Tectonic Line and 11 - 185.5 mm/yr on the boundary between the Izu micro
plate and the Izu arc block. The inland faults creep at 23.3 mm/yr in deep extension of the
Northern Izu fault zone and 23.4 mm/yr in deep extension of the Sagiriko Rokuroba fault group. In
addition, the stationary volcanic deformation source at Mt. Mihara in the Izu-oshima island expands
at 2.0x10°m’/yr. Furthermore, for the Honshu, the Izu mirco plate rotates at -3.1 °/Myr with the
Euler pole of 36.57 °N, 139.72 °E and the Izu arc block rotates at -11.3 °/Myr with the Euler pole
of 34.95 °N, 140.46 °E. The spatial variations of the elastic collisional power sourses correspond
to actual terrain around the base of the Izu Peninsula.
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Analysis of crustal deformation due to slip across faults using finite element method
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Interseismic Crustal Deformation in Southwest Japan: Oblique Plate Convergence and Forearc
Block Motion
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Tectonic and volcanic deformation at the Azores Triple Junction, observed by continuous
and campaign GPS analysis
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Visco-elastic relaxation in volcano deformation
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Satellite-based observation (GPS and/or InSAR) has precisely measured surface deformation, but by
itself does not derives a mechanism of the deformation. We therefore need to employ some
theoretical model in order to understand characteristic deformation pattern for a given source
mechanism, only based on which the deformation source mechanism can be objectively deduced from the
observation. Magmatic activity in depth is particularly considered as the source mechanism in this
study. We employ a parallelized 3-D finite element code, OREGANO_VE [e.g., Yamasaki and Houseman,
2015, J. Geodyn., 88, 80-89], to solve the linear Maxwell visco-elastic response to a given
internal inflation/deflation of magma chamber. In a rectangular finite element model domain, the
crust is mechanically two-layered, in which an elastic layer with thickness of H is underlain by a
visco-elastic layer, but the entire mantle behaves as visco-elastic material. A depth-dependent
viscosity (DDV) is adopted for the visco-elastic crust, where the viscosity exponentially decreases
with depth due to temperature-dependency: hc = h@ exp[c(1 - z/L@)], where h@ is the viscosity at
the bottom of the crust, c is a constant; ¢ > @ for DDV model and ¢ = @ for uniform viscosity (UNV)
model, z is the depth, and L@ is a reference length-scale. The visco-elastic mantle is contrarily
assumed to have a spatially uniform viscosity hm. A sill-like magma chamber is approximated as a
spheroid, and it inflation/deflation is implemented by using the split node method developed by
Melosh and Raefsky [1981, Bull. Seism. Soc. Am., 71, 1391-1400]. We first employ UNV model with c¢ =
@, which shows that visco-elastic relaxation abates the inflation-induced surface uplift with time;
The post-inflation subsidence would erase the uplift in ~ 50 - 100 times Maxwell relaxation time of
the crust unless the inflation occurs within the uppermost elastic layer. The rate of the
subsidence is governed by a depth of the inflation and the equatorial radius of the sill; but the
latter is not important for the earliest post-inflation period. Time-dependent inflation always
accompanies with visco-elastic relaxation, and any significant surface uplift is not expected if
the inflation has occurred over the time-scale greater than ~ 50 - 100 times crustal relaxation
time. DDV model with ¢ > @ is also employed in this study to examine how a spatio-temporal
deformation pattern at the surface is deviated from that for UNV model. The predicted model
behaviour shows that UNV model behaviour approximates DDV model behaviour, but the apparent UNV
which best fits a DDV displacement history depends on distance from the centre of the inflation;
smaller viscosities are required at greater distances from the centre of the inflation. Such a
model behaviour would expect that the spatio-temporal ground movement also depends on the depth of
the sill inflation. Furthermore, a UNV model behaviour that the post-inflation subsidence depends
on the thickness of the uppermost elastic layer requires us to examine the DDV model behaviour in
terms of an effective elastic thickness for a given DDV structure. The model predictions obtained
in this study provide important insights into geodetically detectable ground movement in volcanic
provinces.
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Crustal deformation by the West Off Satsuma Peninsula earthquake occurred on November 14,
2015
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The earthquake (JMA Magnitude 7.7) occurred on November 14, 2015 in the area of west off Satsuma
peninsula. The epicenter is located in Okinawa Trough where is in about 1608 km west from Makurazaki
City in Kagoshima Prefecture. This earthquake is one of the largest earthquakes in this area.
Seismicity in this area is low in last twenty years. Two continuous GNSS sites are operated by
Kagoshima University, one is UJIS site in Uji island which is 84 km to east from the epicenter and
the other is MESM site in Meshima island which is 1271 km north from the epicenter. At UJIS seismic
observation is also operated by Kagoshima University and it is operated by Kyushu University at
MESM. We went to those sites in order to get GNSS and seismic data because GNSS and seismic data
are not telemetered at those sites. In this research, co-seismic crustal deformation and activity
of aftershocks are reported.We relocated the main shock and aftershock until 10:00 on November 16.
Length of aftershock area is about 60 km. Its Strike is the same of Okinawa Trough. The epicenter
of the main shock is located at the south-west end of the aftershock area and maximum aftershock,
which is occurred on November 15, is at north-east end. Activity of aftershock in northern part of
aftershock area is high. However, in southern part it is low except aftermath of occurrence of the
main shock.GNSS data analysis is by Bernese GNSS software Ver. 5.2 with CODE precise ephemeris.
Daily site coordinates of UJIS and MESM are calculated with GEONET sites. Coseismic deformation is
estimated by the difference between two days averages before and after the main shock. Displacement
at UJIS and MESM is 0.82 cm and 0.65 cm, respectively. The theoretical coseismic deformation is
estimated by a strike slip fault model (Okada, 1992). Fault length, strike, dip angle and fault
position are estimated by the length of aftershock area. Fault width is assumed a half of the fault
length. Amount of fault slip is estimated by the relationship between earthquake magnitude and
moment (Sato, 1979). JMA moment magnitude 6.7 is used (JMA, 2015). Theoretical displacement at UJIS
and MESM is 1.3 cm and 1.1 cm. Direction of observed displacement is coincident with that of
theoretical displacement. However, amount of observed displacement is smaller than theoretical one.
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Surface deformation associated with the Meinong, Taiwan, earthquake
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Using the 1998-2013 horizontal velocity field including continuous and campaign Global Positioning
System (GPS) phase data, we interpret the kinematics of Sunda Block and the present deformation of
Indonesia. Four major earthquakes, the 2006 Java (M7.7, e.g. Ammon et al., 2006), The 2009 West
Java (M7), and the 2012 Indian Ocean earthquakes (M8.6 and 8.2) occurred around southern boundary
of the Sunda Block that affected the horizontal velocity field within the block. Since we only have
the short span of time series for several sites especially in the Java island, we should remove the
offsets and the exponential or logarithmic trends in the time series due to the earthquakes. By
means of TDEFNODE (McCaffrey, 2009), we invert GPS site velocities simultaneously to estimate the
Euler rotation parameter of blocks, earthquake slip vectors, and uniform horizontal strain rate
tensor within the blocks. We constructed several block models for the Sunda Block kinematics and
deformations. We assume one to four faults extending from the western part off the southern coast
of Java and estimate the slip distributions. We also assume the different constraints on the nodes
on these faults. From a series of the block models, we determine a preferred model by applying
F-distribution tests between two models. The preferred model here is the one consisting of four
faults along the java trench with unconstrained nodes without a homogeneous strain rate tensor, and
produces the reduced chi-square of 0.754. This model generates the Euler rotation parameters of
48.917 oN for latitude, 86.876 oW for longitude, and 0.330 +0.002 °/Myr for angular velocity with
an error elliptic axes of 0.962 and 0.152 for the pole location. The distributions of interseismic
locking on the plate boundary along the Java trench demonstrates the low coupling rate of ~3@ mm/yr
in the western part, the very low rate <10 mm/yr in the middle part, and the very high rate of ~65
mm/yr in the eastern part. The residual velocities derived from this model indicate the effect of
the postseismic deformation in the western part of Java and the extensional pattern in the eastern
part of Java, which may suggest volcanic deformation.
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Vertical displacement in Naruko Volcano area after the 2011 Tohoku earthquake deduced from
precise leveling survey
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Precursory Strain and Tilt Variations of Earthquake Swarm Occurring in Izu Peninsula in
March 1997 and Occurrence of M5.5 Earthquake.
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Permeability change due to the earthquake estimated by using atmospheric effect on
groundwater migration
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Real-time monitoring of crustal deformation
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Characteristic of inland strain anomalies caused by the postseismic deformation
immediately after the 2011 Tohoku-Oki earthquake based on kinematic PPP data analysis
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University

We have investigated spatial and temporal development of anomalous crustal strain in the
northeastern Japan region associate with a postseismic deformation immediately after the 2011
Tohoku-0ki earthquake. Ohzono et al. (EPS, 2012) found the characteristic strain anomalies
associate with the step-like stress change caused by the large coseismic displacement. Their
results, however, should contaminate the crustal deformation by the early postseismic within one
day.

Based on these backgrounds, we adopted the kinematic precise point positioning (PPP) analysis for
understanding the crustal deformation caused by the early postseismic immediately after the
mainshock. We used GIPSY-QASIS II Ver. 6.3 software for kinematic PPP processing of whole GEONET
sites in 10 March 2011. We applied every 6 hours nominal wet and dry zenith tropospheric delay
value as a priori information based on the ECMWF global numerical climate model. For the coordinate
time series and tropospheric parameters, we assumed white noise and random walk stochastic process,
respectively. These unknown parameters are very sensitive to assumed process noise for each
stochastic process. Thus, we searched for the optimum two variable parameters; wet zenith
tropospheric parameter and its gradient.

Furthermore, we applied the principal component analysis for eliminate the spatial correlated
noise from the kinematic PPP time series. The strain calculation from the displacement data is
based on the method developed by Shen et al. (JGR, 1996). Obtained dilatation strain clearly shows
the inhomogeneous distribution. Compared with the seismic tomography results by Nakajima et al.
(JGR, 2001), large expansion area by this study mostly just correspond to the low Vp region at the
10km depth. This results suggested that these localized expansion areas correspond to the lower
elastic moduli in the upper crust and/or shallower portion. Furthermore, we assessed the amount of
strain anomalies by the early postseismic deformation relative to strain anomalies by the coseismic
deformation. Our early postseismic results suggest that the 20-30% of strain anomalies by Ohzono et
al. (2012) may by caused by the postseismic deformation. This result suggested that the early large
postseismic deformation behaved as “step-like” stress change to the crust as well as the coseismic
deformation.
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Surface movements immediately before and after the 2011 Tohoku-oki earthquake from
kinematic solution of GNSS and thermal expansion of the pillars
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Change of crustal deformations after the 2011 Tohoku-oki earthquake
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Insight into poroelastic rebound deformation following the tohoku earthquake
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K. Wang, Hu, and He (2012) proposed 3 primary processes that dominate the deformation following an
earthquake at subduction zones; (1) afterslip, (2) viscoelastic relaxation, (3) re-locking of
subduction fault. However, if the upper crust was saturated by fluid, the crust must be treat as a
fluid-saturated poroelastic medium instead of elastic medium. Coseismic stress change disrupt pore
fluid equilibrium and cause fluid migration from high pressure to zone of low pressure. Fluid
migration drive transient surface deformation which is known as poroelastic rebound. Pore fluid
flow induced by coseismic stress change is usually ignored due to the fact that; (1) this effect
occurs in short time at early postseismic deformation just around the rupture area, (2) and no
clear evidence of fluid-rich existence in the upper crust of the rupture. Due to the fluids-rich
existence detected in the upper crust (Z. Wang, Huang, Zhao, & Pei, 2012; Yamamoto, Obana, Kodaira,
Hino, & Shinohara, 2014; Zhao, Huang, Umino, Hasegawa, & Kanamori, 2011), pore fluid flow induced
by coseismic stress change can produce contribution to the surface deformation.

Therefore, poroelastic rebound should be included in the analysis of early postseismic deformation
following the Tohoku earthquake. Previous modeling studies in poroelastic rebound used various
values for undrained and drained Poisson’s ratio (e.g., Peltzer, Rosen, Rogez, and Hudnut (1998);
Jonsson, Segall, Pedersen, and Bjornsson (2003)). Instead of just assuming the values of drained
and undrained Poisson’s ratio, we use grid search to estimate undrained and drained Poisson’s ratio
value by combining forward calculation of poroelastic rebound and afterslip inversion of inland and
offshore GPS data. In total, we build 400 poroelastic rebound model with different combination of
undrained and drained Poisson’s ratio. Grid search approach obtained optimum value of 0.23 and 0.29
for drained and undrained Poisson’s ratio, respectively. Poroelastic rebound produced by the
optimum value of drained and undrained Poisson’s ratio estimated horizontal displacement up to .28
m in the rupture area. Majority of large uplift due to poroelastic rebound occurred in and around
the vicinity of the rupture area where maximum uplift estimated up to ©.37 m around the maximum
slip area of the mainshock.

Keywords: poroelastic rebound, undrained and drained Poisson's ratio, grid search, co- and
after-slip inversion
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The slow slip event in the Tokai region, central Japan, since 2013 as seen from GPS data
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TEHMICANTE.

FTF, 2013F10H~12B £2014588 ~108 (CEHIRILAEER T2~ 3N BilkiG I SEHAMSSENEE SN, C D
RICREMERRMEN SR I N, Tz, 20014F18OHH 528 (CHT THRBERIDER TRAAMISSERERE &
N, IROOINRE & ITSFEFPEFRBEINERI I N, MICE2015FEN48 (CEREKISFEBIERRBEIMN
HOTZRVWITARDAEESINZ. CNICMRT, CO2DEDEIRDREGEVDR, FHEREDER Tk
BN ERRE DEHISSEM 2 EREE LIz EEEINE.

SR I NZREASSEZ, 2000FEMNS(EUE oESSEEFEAERUNPYOREICEESI N, 20135FE181BHMS
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BAERG. CEBEOMRIGHES
Crustal contraction of the Sado Ridge estimated from geologic structure, eastern margin of
Japan Sea

RN TS

*Yukinobu Okamura'
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1.Research Institute of Earthquake and Vocano Geology, National Institute of Advanced Industrial
Science and Technology

HABERBOEERET. MEEEHN SHAXMICLDINREMWEDHTEEAH . BAHERR(C(IWZ50EE
FINSEABMERGNICE DT, ZLOEMHBENERIN TS, EMENZ  (SHFIEDERENEESE
LIZEDT. 7 YN=J3VFORIORELTHISNTU S, CEBEJCEEDILAICIB T SR T#250
km. 18570 kmDBEDEZT D T. ZOARABICEFZ OFEMBRFEEL. ZNENHNIE10~20 kmDIEXTRILRT
HER DOEMEEEMN DS, COERBEN LIRS AETIDERBN IR (C L > TERSNIZKIBREEE
HTHDERET DE. HRBEOKEREE. WETImFEE & LBROEBEDBELDIEIT T, MRERH
EEHEITDIENTES,

ARRWTIC(E. |BHESRAER (EEEMBESHER) M1989FE~19924F(CHFTTEE L ERFEMEERAU Z, B
BIYXTLRZYVIILF v IURILOEERME T, MTEBOMEEE IRBERECTH DN, BETHE nEkT
DMEBE I+ CERTE S, FEAEHAMICIV290ESEOARNKISZ knfEkR CEET 3o
CNSORNKEDRETN S, CEBECYENBNAER I NBHIZZFFTERNENSEDMERLN ST
Wz, FREDFEC L > TEHRBENRE LIRS & HERICAEBENER I N EMRESHI(
Ho2TWB, COARBEENDERRE., BEREANRCEBEOBEZ R IERE NBEOERBEETAILZ, C
DR, BERBESANEBEENSHD. LBEREBINTUHVWC ERZF LUV, BREODKTV\ENEE
FEFHABRINTEDONTULD, T, —HBOEFRESIERN SO, REEABHSNLEL, CDLD
IHFIBEICE. REEE LD MUOB L EESEINMEESEN S, SRHBENOENEREHELZ, D
K STSEET & #I50MTEI(C DUV TIT o I,

IEEEEIEROERIINSED, TNENOERIIOEBDAEC(IERNOMEBNRET < ELT BN, BB
BESAEEN T IRAMEOIRTOEREBEAETIT L. ARBEOZEGMNEDINS LD, KE TimE
EB&E15 knERET D& EEBEDAOMBREMHETTFIL TH2 kmsgE VWSEMNHEESI NI, Tz, REMT
ENABEHNNINETHIN, REOEMHEABIELDEAIGEVNC EHHEESINLE, COLSEMERBECETV
EHRREMREEDEEF ENFELEERICOVTERRT 5.

F—O—F  BRERR. MRREHE. KEREEER

Keywords: eastern margin of Japan Sea, crustal contraction, fault-related fold
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Relation of decay time constants between postseismic deformation and aftershocks of the
2011 Tohoku-0ki earthquake

*FSFH &3
*Mikio Tobita'
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1.Geospatial Information Authority of Japan

R34 (20114 RAG A A FAitiE (LUF. RAGHIHE) ORMEBEREFENZNER L DD Tk
LTULD., ENENDEEROBERZRETILIZOTHET 5.

1. [FCIC

FREH (2014, 2015, 2016)(3. ERALHAMEDRMEERFRIINTHMER & EHEROMN AN &R
L. 7T  WE+HEH. EF7I)L2 @ W+ TR +HEH. EFIL3 I +HIER+HEH ERELR, Tne

NOBEBIREDEMESN (ICHET 3R CREDENIKEN ZHRT 5 LT BEIEMIKIT IMTD

BREATHINMNBARRX T BABEEN D B2, SOIERATRINDIEFTIL2ICDVWTHELT.

D(t) = aln(1+t/b) +c + dln(1+t/e) - fexp(-t/g) +Vt

LWL, ZEZEHEOEELHS. MBI - EHENTEMTESINE SHERBMTH o2zt BEFED

AHRAH. HERBRAR. ETASEFILES®. FF(E. MEOEELIMOBEEEALIN SR ZIRH T,

2. BR

X1 AORI(CTRENIZEREEENT2011EIA1TENS52015F1083T1HORBICERI T NIZM M EDOEDEE

Oz, KMFCTRLE, COBBRBICHL. T BHEHTOEMERHS M, Utsu et al. (1995)DiE

FED. FoRKEAULEN DR, RIS, WHEBEHTOELESR SN BEEF+DTELMN DI, EC

T. BEEESI (background seismicity)ZEZRUIZEC S, WHBHTIERICRAEMTET S EMHIAL

Zo

RIS, BTV 2D 3 DOBEBIEDREL=0.03H (FGHL:EEE) . e=49.68H (FHI:EEE) . ¢g=4610H (E
HEE) TNTNORERZFH OBRME BEFEESHZAV T, SRS SEDOBE LM DO FEIRE

Kole IRIBOHZEHE) BR. K1OEFDELE e, FHERAORELIC L SN & IEHERIC KL

BOlFeRIE. SAEICE<BEBEGUEVLA, BHHONHBEREEIMEICREET %,

3. ER

EiLHEDRENEEOHIRIEZIFRIICET I 3 ETIL 2 DADEHRONMEBEBIER D & (F(ER UK

EW (HEE) THEHRLTLWSCENHIBALZ, RE (2016)(d. FHADOKEEER & READIEHEEEUI LA

VEBORENE € DMEEHEN (CHESRWEESZ=ARIT ITEMRH D, —FH. BHOTHBEHIIRINED

(CHESRMBEFZERITEUERHDETRLTULDIMN, SEINOBRIECOEZIEFBHLLL,

HWEBSLHANHER CROGEMTEDI LG THEDERBRETIVRENTH S C EICMESEV, T

g5, RRARNOKEBED ETTHEHRELDINSTH D,

E R

EFEREORE. MET—5. EFTIVIISA—TFEFKRTICELBIENTT, CICBUTREHABLE I,

F—DO— 8 EE2IFEQONE) RIS AT FHME. RMWEE. BHEL. RE. RN, ERRE

Keywords: 2011 Tohoku-0ki earthquake, postseismic deformation, function fitting, aftershock,
viscoelastic relaxation, decay time
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FRAGIS K FAE (C X S RMEBBIFRIIDET UL

Time series modeling of the postseismic deformation after the 2011 Tohoku earthquake

*=E N KB B2EF

*Shunsuke Miura', Mako Ohzono’

1 WEXZXZEEBETZMZERL 2. LK ERY
1.Depertment of Earth and Environmental Sciences Graduate School, Yamagata University, 2.Faculty of
Science, Yamagata Uni- versity

KEFQFEBONSSERIR TR/ SN0 FR LA X FHIMERDORMEIMRERIIE, RMIRNDDEH
KBERE LB, MEEENORERERERE ULBBEREERTANTECET, Bk <A
I3 (FIRIE, RE, 20158HFR). Tz, NI THERIFROBICEIINIZRIAREE 50D
GEONETERAIR I3 DRMEZEFIFRIICH L TE, = - KE (2015815 5) THHBEHE EREHROERS
DETAYNTESZCEETRL, KERDICH T ZOREHREIENZNNTIBREE, 25008 DC EZRE
LTW3. Ffe, LTFERATEXFFRZEROICHHEEENC L IEFMAIRL TLB LV >T/BRIMES N
lz. AAETE, BRIGAMHSEBOSNZERNEE D T FILOZEEAHISEEL, MOFENSHEEIND
RWEEETIVE DR ETO 2. MERIFRORRIEMNSBSNIERBORMIAND (C X BHHREED
TEDMIE, KERDTEFEDAFBCTREZDIITFTIVAKRE LD, RAXIEFWHTD100mE FETN

3. BT FIVRAEL, 80em E &7 3 EEHE (FRTNEDI IFH 2D\ SFFOMIKICIENRS. NS DERD
mE, FBITHAEORMIRDETIV (FlZ(E. Silverii et al., 2014; Yamagiwa et al., 2014) TESNT
VBERRHEMREISMILTS. —FA, LTFTRATHRT DL, BFEBO—IBTEH/II—VICBULRHS
Nz, RRIINRIEER - MEOEAZETIVAFBHLEINTULELZHEEZ SND. MEEHEND> JF
IDOBRKER, RMIRDDENLDEINTVEDD, ERAOLEADAEIMSEE TLBICHATRTSD. — LR
WEESHRBEERFC K D TIERIN TV CERFERTES. S&, CO—KRLEEHEHBPITIZODE
TIMEETV, BRIBELUC K > THES N SRR ORZERDMOHATEHHS TLE ).

F—O— 1 RWEE. RIS ATE

Keywords: postseismic deformation, tohoku earthquake
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Heterogeneous surface deformation of the Kanto plain after the 2011 Tohoku earthquake

*RIR Bt FER et W g

*Kazuya Ishitsuka', Takuya Nishimura?, Toshifumi Matsuoka®’

1. NBMETEA FHMERTA. 2. ZTEKAE PHEHARER. 3. ZEBMRE ZEBESHESHEHELTY Y —
1.Fukada Geological Institution, 2.Disaster Prevention Research Institute, Kyoto University,
3.Center for the Promotion of Interdisciplinary Education and Research, Kyoto University

201V ERAGA K F it ER O KRR EEN . TERMRR/ L3V > R LOREEERS K UERRB D
IEMEMBD (K> THERINTULSD, ULHL. SOERFEO—WTERRDODETIVTIEHBETETLEVE
PRSI ANFE L TLD C E DR o fce AR T(E. GEONETT—S H KU TerraSAR-XT—S &L\
PSTHSSAREEITIC & o T MER(CEIRTFEH CHRE LUIREEFNERET L. BEMREICELD. BRFEH—FT
(&, 2011EEHIEEN S, MENICEREL THE D, BRAACAEN > TEREENMAZTVCEARSNTULS, L
WUERS, RHRFEICH UV TGEONETD T —S Z BV CTERFHEOMRZEEHEE LIz 5. KIEMIC(FBIE
MEEBENTHDIENONO. ERNBIEHSERASICHANTF T, AELDERS-10 mFEFRANICEEZEN
AEVWHEAFEEL TULSCERBESHER >t COBRMNEERBIIMEBEEZNSHEL. BRAEEBITE
ELTUB, BADHI D TULBRD TIE. 2011ERIGIHA KFFE =R (C XM (< S L\ THE R AR B D
SRLENNEDABREHTHEODELIRESIN TS ST, COBFRIILERSER(C. HTESCER
L. BRARENICRC DREDEEZZSND, T PSTSSAREEITIC K o T, MREENF ML ™D e
ELRECS. $10-15km’ DZERIM X T — L TOMBEE TH D E NREINIZ, SEB DK SEBNIL
HRRZBDRTEEGHDE(CK D HIHRNEICHELPRREZERBIN TUEOREEB A N Z I LNESH
([C/EDAREME NS B,

F—0—F D 201MFERILMSRIFAitE. BRTE. MRRZEE). GEONET. PSTISSAREEMT

Keywords: The 2011 Tohoku earthquake, The Kanto plain, Crustal deformation, GEONET, PS-InSAR
analysis
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Aseismic slips synchronized with earthquakes in northern Chiba Prefecture, Japan

*I\Wh BBX'. BAME K

*Akio Kobayashi', Fuyuki Hirose'
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FILAATIE1992FE=FEF D HPOME (M6.9) [Kawasaki et al. (1995)] . 1994F =E(F S H\dtthE
(M7.6) [Heki et al. (1997)] ¥°20034+RsHittEZE (M8.0) [Miyazaki et al. (2004)] B(C. ELRAZF
PitEE OB REDIEMEMDRNEZIMAERNINTUND, KD/NSHEMEE L TE. 2001F2825HEER
SADME (M5.8) W2002FE1MBEIAEHEFOMIE (M6.1) THIENREE LEIZRMIROREEINTULS
(=3 - it (2005)] . Sato et al. (2004) (F. 2001EBREESHDME (M6.4) [CDVWTHIERDIENDT
RORMERICHRELUECEEREL. C OIS TN/ )RETHEC DV TEXRSTERWEE &S
CEERB LR, AEOMEF. CNFETARSERMESHNRBESE SN TOEVBERMSISHHFHATAKEFET
L—h~EEOMEICDVWVTERSNDZNESSH, CCTlE. SkF A EFEMDEOKEF IL—~LEED
HETEENHED T, M60 S X MithE & [ URRICIEEMOMRBRESMANERIINzC . COMREEH SHE
EINZIEMEUHIRDARENEEE LOISCEERET B,

GNSST—7A (&, ETMIEEFEGEONET [E LR RIMERRItT >S5 — (2004)] OEEEEE (F382) &AL

2o GEONETERBIR D7 VT T RBWLE (CHEDIABNBRAICLD A TV S [BHT - 8 (2009)] (F. ELIERR
WebR—ITRATINTUVDT =Y ~EAVWTHIELZ, CCTIE1997FE6H1HM 52000F6 3 1HE EEH
MELT. 2HANSZORBERAVTERR D EZEZ LSV Z. FABIEFL TULEL,, 200051 FRIDIEEE
BT, BEFHEICT.5 cnfREDEENE SN S, 2005F1ERNIEEEEMICIE. FEREILELH SHERIC
MNMITI~1.5 cmDFEF>TEEREAESND, CNSOEIGHEICKDTIHTOA Tt7v FREE{L T
<. 2000FE (1D AMSENH. 2005FEFHENANSIEEFEENITEILLTVNDLDICRZS, L. &b
EMNNSTOz0. FFEBZRMUMMEDRINSIEE D TLBIMNCDVTIEFRETH S,

BEF OFERIC (HEREMEFINH NS D BEIOFEB M EDHIEMRSE] (1989F3856HM6.0. 1990464
1HM6.0. 20004E683HM6.1. 2005443 11HM6.1. 20114E4821EM6.0) FEEL TUD, FEANACIEIERL
WEFEESEASG D . BEIERMCM6L EDMEMDE (200557H23EM6.0) FEL TUL\S, Nakajima et al.
(2009) OTL—REFREHNS. CNSOMEERF T VEVEBTIL—FOTICEFAOKEETL— DO EAIC
fIBELTULBZERDN B,

2000 FE6 B DBKFAHE. 2005548 OBEFII & 20055 7B DFEMDEDME (C K DIERNEL L TEMT

(E. GNSSTERAISNZREEZHBETETL L, CNSOEUAMEEFEEBIERIUIGFATOIRDICKIDIENER
ELREEZOMB/IISX—F(CDVWTHEE Uz, MICAP-G [FIEE - /11 (1999) ; LLA (2005)]1 &EFL). FERMY
BERICE DL\ /2Matsu'ura and Hasegawa (1987) G)é‘lf.‘f-»?ﬁ?*f)/\—/a VFERICEODEIHROERNA. IAD
A, TRDBOINSA—IEREL, 2000F(C DU\ TIZ2000FEFEEEIERO BN I LSEEN (1S KFEE(]
BRREVEH. ETFEMNOHERU,

2000 FENDIRNDAFHEAST T BERBETL— MR (22E8) ([SEWMEEE DTz, —7. 2005F NI RO
FBEF. FEEERASIEZALPAECERGD. ERBEVTFNEFEREHNSHEINIAE (F. TE
EEN22E) KD15~1BEREI N DTzs 1995FLBRICHEE LML EORRTNTRICDVWTRE S & SkFT
IEOMEOERIAF16~32E (BUOREMEDH) THD., —H. TEMMDEDMEDMIFROERIAE
3H~38EE. ZOHBADOTL — BROEBERALDPPOLARET (), 20005F £ 20055 (CBVF( DA THRE LIZHED
BEARC T, EBICTLU—RBEROMEEEZI SN0, 2005FE(CDUVTE200FE(CDVNTHEINZE
DERERNDT RO FHADHE(CHE O TREL TV ERET B €D LET0FEDFERHANDIT RO
[EDVTHOHERA. IRDA, IRDEBEHTELRECS. FEMDEOITARD DIERAFHZTE

T. 2005FEDOTFERIEIO L TERUOERBEFEREL (ZEE e NN EMNDS. 2005FE(CDVNT
(& BkFHETIF200FEEBAHRDIFFTL— FBRICA>EMBE TIRDNELC. FERDHETIZZDMIT
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DMEERARICTL— BRIV POSALKBHRICH FTDIIROREELRE LU TESBATET S, IRDD
BHEZ. WFNERELMO S IOMEDEETHD .. BSHNCHEMXDIEMEMOIRODARKE
<. MBOSRERWVWZIT RO MIRE(I BT T20004F. 2005F & EMw 6. 310K, 2005FEDFERHAT
Mw6.5ME4 TH D,

AFE(C(SE T HIEFTGEONETDBEES L UA4 Ty MEEFAIETLEEEE LI

F—O—R IEEBIAND, FERIHE. GNSS
Keywords: Aseismic slip, Northern Chiba Prefecture, GNSS
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Time dependent block fault modeling of southeast Japan
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E:3

BRZESHT. BEEARAOTOVIKMBETY VI &E{T >k, TOERIO Y UEEE LNIES. BA)
TL—hETrUEYBTIL—REDNYTY YVORANEWVBEICHRTEF NS K LIBERNESN
fco BICHEMAEEZ CRESNETIL—REAY T VY IONNSKEDB EDERI NI,

[FU®IC

HAMEDBHFAHED L —EAYV T VI ERE LS RODD C EF. [FROBERAAMEDREE DS
Fi - iRBEEHTE I D L TAREETH D, HICHABEAXRDET - EiE~> AV TERE T IHE - mBHEE
HBHNESVREREREEINTUD, COLDEH. BEEADTL—EAY FY VT DHRERNEZ T
INTElzo ULHALIEMRS, CNETOMETIE. BEZEITEDCETIMEEHETDTONTULEL, C
CTld. BREZLITENZIOVvIRBEST ) VIFEEBEHEL. AEEKRIOERL THZ.

BB FE

BAMRO IO SKBETIVIE. BAMIC K > TRSOEARERNSITONTU D, AAE T, B4l
(2000)NTOV I EFTILOEREFERAL CREEARAO IOV I ETILEBRE LUz, B, RETE. B
(2000) DIEFEMIBZ JOv UERE L THU., BEEOTL —MER(IE. KWAMEICL > TRIEESNZR T
S VEBOBEHERAVZ, COTJOvIEROT. BREAKEDTV/NN—J3a Va7, AESRCEBEHD
TLU—rEAYTU VD E#E LIz, FERBEARNDS00=ENCPSERIRMOER. fEit. ETOREERRSE /A
LTULB, BITHARS(E. 2008-2009E & LTz,

BREER
BFREZbESHZJOvIOMBET Y VJICLD,. JOVOEERHE LWNEWEEEVNKEVEE TEEETO
TL—rEAY YU YOS K EBEENE SN, REEMA TEREFBEI TRITL—~EHY S
DYOm JOvOBEBERD ANZIBEG. HX3ZEMNERI N,

F—O—FR ! REKEOTrNN—Jay, JOvIOKEBET L. BEAR
Keywords: time dependent inversion, block fault modeling , souteast Japan
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20035F+B5HiE (M8.0) (CH(FTBIEEMANDEHEE I HDIRL
Abnormal strain distribution in Hokkaido, Japan, inferred from the 2003 Tokachi-oki
earthquake (M8.0)

“A AR, KB B2F
*Kentaro Ishimori1, Mako Ohzono’

TILFERZRZHRIEBT 2R 2. LEXZERE
1.Department of Earth and Environmental Sciences Graduate School, Yamagata University, 2.Faculty of
Science, Yamagata University

GPSIC KD ERIT NS MERIERL S E, FHEREDEBMAZREUCHBETILICLIERBEC LR TS &
T, EBROMMTBEERRUCEHFBREDMERHETES (Ohzono et al., 2012) . AR - XE (2015,
JpGU) (F2003F+BSHithEE (M8.0) MDithERMtREEH SivEEMAFNEHFEESHOBREEAS

() . GEONETERRImETES & 9% ROXR—=AFH SKIMTICH (T 3 NEROEBEH = EIE - BRET
ZTNENKS, ZNELEEDIEFEESMICOVTERLZ. ZOEBR, HEWLRARIOEOIHEER & ERE
ZEODHR—BUE. CNiEYabe et al. (2015) THREESTNTUVD L DI, BHEEHNNST VEBBOLE
HEROEHFEEE LTRMENEREEZEZISNS.

BEDZEDD, CNETMHRDEAMETCOHFBERINCUVEFRE L HTEEE OBRICDUNT, MR
DIMETEARICBRETEDCEADM /2. MXTARETIE, ENEREDEHEE T FEEDAIEM
EEBRTETBINERSTILL. 201MERILHBEATEHRE (M9.0) TIIRKR102E, 2003F+HBHETII
10 REOHEREFBRE S TEEEORGAR SN, ILEEMA CRABmDEAINE Uz20114E5EL
HHEICH (TR EHRENEOREEASEC S, ZOA—F—(F10RT—ILEKD, TS & DR
HRGEREHSNEN DIz, CHTEDD, BEHFREE LTI U EOZEREIRESNZIBAE, HTEE
EDBRICDVWTERCETDIAREMRADDIEVNRD.

Iz, BFH% - KE (2015, Jp6U) THESNEBEHRIBOIEE - REMBOEHFERESMICDOVT, EEHOXRE
TEATICEBULTERLEECS, XFEFTIL—RHNINET 2F-FARAROIEEZREEL TH

D, 2004FFBEFHE (M7.1) EDBEERTRIND. 1952F+B5HihE (M8.2) DBRECEIIBEHTM6. 10D
MERFEE L THDEUMARAEZEZ SN, SEBEINSOMENAMEICLDIMEREHEE(ICL DO THERINE
AEEMEICDVTRE L TUK FETH S.

F—D—F 1 2003FF-BHFHE. MTRE EHEE
Keywords: 2003 Tokachi-oki earthquake, subsurface structure, abnormal strain
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Coseismic and Postseismic Deformation Related to The 2012 Indian Ocean Earthquake using
Three-Dimensional FEM

*Cecep Pratama', Takeo Ito'?, Fumiaki Kimata®, Takao Tabei

1.Graduate School of Environmental Studies, Nagoya University, 2.Earthquake and Volcano Research
Center, 3.Tono Research Institute of Earthquake Science, 4.Department of Applied Science, Faculty
of Science, Kochi University

On April 11, 2012, a Mw 8.6 earthquake struck off the west coast of northern Sumatra approximately
100 km west of the Sunda trench. The 2012 Indian Ocean earthquake, which is the largest intraplate
earthquake in recorded history, yields a total seismic moment of 13.6 x 10% dyne cm. Aceh GPS
Network for Sumatran Fault System (AGNeSS) observed a predominantly ENE coseismic offset of up to
10 c¢m while the sites on the Andaman Island and southern part of Sumatra GPS Array (SuGaR) network
observed southward and northward, respectively. In order to construct more realistic surface
displacement due to complex subduction region, we consider developing inhomogeneous
three-dimensional finite element model incorporate subducting slab, three-dimensional velocity
earth structure, realistic topography and bathymetry. We infer uniform slip for six fault planes
using fault geometry as reported from Hill et al. (2015). In the other hand, the time series of
continuous GPS site coordinates clearly exhibit postseismic displacements. We parameterized the
displacements time series due to previous earthquakes and remove pre-earthquake trend from the time
series. The corrected time series of permanent GPS data shows that the relaxation time in the
vertical component displacement is longer than horizontal component displacements. This discrepancy
indicates multiple physical mechanisms. We proposed a mechanical model, which refer to afterslip
and viscoelastic relaxation, to explain postseismic deformation following to the 2012 Indian Ocean
Earthquake.

Keywords: Coseismic, Postseismic, GPS, FEM
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Investigating the crustal deformation on the Hazar-Palu segment of the East Anatolian
Fault (EAF), Turkey

*WUMITI JULAITI', Semih Ergintav', Ziyadin Cakir?, Ugur Dogan’, Selver Senturk?, Seda Cetin’,
Hayrullah Karabulut', Fuat Saroglu, Haluk Ozener'

1.Bogazici University, 2.Istanbul Technical University, 3.Yildiz Technical University

As well known, strike-slip faults are a fault type widely spread around the world. Many of them are
located at boundaries between two tectonic plates. For instance, the East Anatolian Fault (EAF),
the one in this study, forms a 400-km-long boundary between the Anatolian and the Arabian plates.
It is a typical left-lateral slip fault with an ENE-WSW strike and a total offset of 33 km. As it
is easy to obtain velocity solution from GPS raw data on a specific block or plate with the
software, here is GAMIT/GLOBK, one can estimate the long-term slip rate as well as creeping zone,
locking depth and the offset between two nearly-rigid blocks of a fault or between the fault's
surface trace and the dislocation below the seismogenic zone by using inter-seismic GPS velocities
and proper models. However, not many suchlike studies have been carried out along the whole EAF as
those done on North Anatolian Fault (NAF) during the last 20 years. Most of them are focused on the
area around the triple junction where the Dead Sea Fault connects to the EAF and the overall
deformation using mainly InSAR. Moreover, there are only a few large earthquakes documented since
the last century and InSAR based studies indicate that low seismicity can be related with a creep
mechanism that may reach to 10 mm/yr creep rate, along different segments of the EAF. Based on the
recent published GPS velocities, the slip rate on EAF is estimated about 8 to 10 mm/yr, which seems
that the strain accumulation will not occur and therefore the creeping zone of EAF will not produce
a remarkable earthquake. But the extent of the creeping zone is not well constrained, which still
implies the potential of the seismic hazard arising.

The aim of this study here is to perform the velocity solutions from the present-day cGPS sites’
data (Tukey's National Permanent GPS Network-ACTIVE data, i.e. TUSAGA-ACTIVE data) and new sGPS
observations (up-to-date surveys based on proper profiles) on particular segment of EAF, the
Hazar-Palu segment, which may be combined with the more recent InSAR observations, to develop an
appropriate inter-seismic deformation model around this region with a multidisciplinary
perspective.

Keywords: creep, GPS, East Anatolian Fault, slip rate
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Computation of uplift rate caused by present-day ice melting in Southeast Alaska
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775 2 NZF O TEACARER (S S HRERBRNERAIN TS D, COERIIHUEERICLDIED
E. MEMERICIDIEDDZDOBRKRAEND T DEETHAINTUL D, MEMERIC K BERRER(FPost
glacial rebound (PGR). EZH(C K BEFRIRKR(EPresent-day ice melting (PDIM) & [E(EN. CNS&EIEE
TBEICELDT. VY RILOMMERGEEMZENCEEL/ISA—TEF UMD ENRTES,
AAFEDNRMHE TH D75 X NEAEREBIIPSEDAM T —IMREE(CHD . FLITHEEZE DNEFET DHMEHT
HD., TEO—DTHBSun et al. (2010) TlI2006FE~2008FE L CENEHRAETL. ENEL - HREELRED
BRI — 9 HSPDIMIC LK BEERERE (dA/dt) EREE Oz —FAT. H5I(E. PDIMETIL CKAIRMERERRE D2
BAMmERIT T—5) OBBERDHNSEI/MERDTUDIM. CNIFERHNSKHTZEDE—B UL
hofee CORAELT, BODETIVEIBEMGEEINTULEC L. FRAUPDIMETILBERIREDK
SRR MICEB U TUEVW AR ERE X 5N D,

ZTCAMREL. ENT—SFNAIMT—I9ERANTT S I NEERICH FTSIPIIMERE L EZRIT S0
(. PDIMEFTILERBEBIT—S DZNZENHSENENEER (5165) (CH(FTSPDIMERDMREIRE (dA
/dt(cal) B &K VdA/dt(obs)) ERBEE olte TTFETILEEICLDHETIE. FEEES FTCOMREICHT
BIGEEE (Farrell, 1972)&FU\. UAFO7 (Larsen et al., 2007) & L\SPDIMEFILEHERD T B E TR
SNREQICHITD/dt(caVERBEE > co —AEBIT—5(C KB HETIE. Wahr et al. (1995)(CED
&, 2006~2013F(CH (T BN ENE(LEE CCPSEREEDERNT—5 (BEE(EEH, 2015)DIRFEEICLOT
dA/dt(obs)E BEE o1z,

Z DR, AHEDIA/dt (obs) DIE(E14.7 +/- 2.2 mm/year EIED . FiTHAFE(Sun et al., 2010)DfE (10.7
+/- 7.3 mm/year) KD ENSHRETRBEDICENTE R, CNF. AAETHUVWEENERT—5 (BB
(FhH\, 2015)DINERHIBMRLS L >flceC & T BENELEEDREBENBELEHEEZEXSND, e, A
FEMdA/dt(cal) DIEIE10.3 +/- 1.4 mm/year C&H D FolRDdA/dt(obs) DIITEICHEY T D EMPM e,
TEAFE ClddA/dt(cal) = 5.5 +/- 3.2 [mm/year]C. dA/dt(obs)DFISEIUHERBATE TULEM DD T, A
EOETIVGHEREAT —IE LD ERICBRTECVBIEERD. COEBRELTIE. AAEOETILAE
TRBETHTF. KDBRE(GEVKT - ESEE CHBEBRZXMmUIZEH TH D, —H. KHAFTEDIA
/dt(cal) (FKA & L TdA/dt(obs) H\SHIZEITEEE L TLB M. CDEZELD/NS KT BICFETIVETE THERER
R - ERR - HERREBEEZRB IS &P, KDBENLPDIMETIIVEER T IMEBEANHDEEZX ST
Bo

F—O—F  AEEFE. KRB, ENEL. MRER. 7>5XN
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Spatial variation in Earth structure inferred by GNSS seasonal deformations due to snow
loads
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GNSSTERRIS N D EEEF R T —F (C(E. HIERFD X T v TR EECHEROF(E—ERENDEELLE (M
Z. FAZEBERS5NS (HlX(E. Murakami and Miyazaki, 2001; Munekane et al., 2004) . Heki
(2001)(3. E:HIEFEGEONETORMREST — 5 (CEDE. HiE1999.0~2001.0(c SV TR S D FEEE B =
BLU. RANRKS(CEEL TV CE. 2L T COFEAZHINBERECHATETDIEERLIE, U
MU, ZOEOFT—IMOEEERLUcC & BBTEIROSE(CKL > TERAZESRA NN K LBHZEN
o (Rl -1, 2009) EENS., COMBEZEBRITIMEBURETSE R, TCT. AAETIE. K
DERIADT—S(CEDE. FAZLEBEEELOHEBERANL, ZORBRE. —BOME TEREFICRUVMEREMN
HdE. Tle. AEOHERICEIMBMENRESNS & 2L TIOMEE. HMTEEDEWVICK > TEA
AREE VS EMPH DI,

Rt A OFERAZEERANDZHIC. ELHIERNSRESNIZGEONETE RIS DAIMET —F & GIPSY-0ASIS
Il (version 6.3) (Zumberge et al., 1997)(CK DT L. THCE DEEET —IZ XKD THERHALZ, <D
EZERRINT—9N 5. A - #FAZREL. FRAZHRDEI1FCEICHEHELR. EH. AT TIE LT
POHEZRI Do o, FAZHELWRT SHIC. [KRTAMDASOBRIBEERET—S&HFHALZ. M
(&1999.5~2009.5M104FM. FHY SER = (FEICHTT DGEONETDETRI R 1355 & AMeDASERAIFT102m & LTz,
MEC E(CREECFRAEEFELRIT 6. BiLAZERETT0.5x0.50 TV 7 (CHEILZ,. €L T, 15%C
CICHEUREHAROFAZSET ) PRTHIL. ZOEZI U 7OFEZEBE Uiz, BERIC. AMeDASER
BFFOBEREZ L) PRTEAL. CNEITUT7OBEFREE L. TUT7OFEAZEHNS. 1999F881H
(ENTDEADFERZEFOENM ( TERAZEM EEEITD) 28H Uz, BRIC. TUTOBEERENS. &
BOBEEREEHELR, TU 7 CENFAZRUEBERECRKARILERANcECS. ERXBESFREMN50
MU EELBBEEDZUVIY 7T B, MBEBOMEBEGREN0. 6 EERVEBZERI CEMPN o, CD
T, CNSOEEMAFEVIVTZICDVT. E5(C. MEDHTHS. BERE malcHI SFRAEEDEN
£ (b&93) ZEtELI,

ZDfER. HIR1999.5~2009.5(CH LT, RABEREMI50 cnld LEEELDZ8DDIUTPNDSE. MITKS H
FIFOEEEZ(F MRS DT Y P3DERL. 5DNIVT (BEHROIU 71D, FeEiInI Y7

4D) (CHVT. FAZMNEBTREDOLFEVEFANZE S, 0.021-0.053 mm/cnf D1z,
COEBRATH/ONLERIDEE LT B0, MTEIEDRU(C K > THEIRICENDEENENBERGFINDID
HWEETIEIRICKDRBEE oz, T MITHEIEE L TGutenberg - Bullen AEF )L (Sato et al.,

1968) ZREL . BEHREN0.2~0.5 g/cm3 GAIE - fit1, 2007). BEFEMN100 cnOFREEZBV\THEES DR
E7%SPOTL (Agnew, 1996) U\ TEET 5L0.83-2.1 mfE ol CDEEEEBEEEE100 cnH\SKROHITLL
b (b_basement) (F. 0.0083-0.021 mm/cm& 7LDz, ERRITESNIZLEERbDEEE(E. b_basement DEIE KL D
EREL TEDE, ALHEICH LT, KDEBEERKESEDOTUS,

RIS, AATEOWREE(C(F. BEVEBBZ EOMBEFNSINSIDT. HBEBICH T3 RE
Eolt. EEIRTHITEEET IV (BER) (Koketsu, 2008) (CH(TRIHBIB~FNBEEC. FHBEHICH
(T B HEBBOTINLPEEEE 2600 m/s, SEEEE1100 m/s, BEE 2140 kg/mMERET D L. P UIR
7.2 GPaZEB D, Chic. BROBELAKRLESHEZIREITDE. 2.7-6.8e-TDEH EE D, BIXRIZRAM
FRZEATI-SHIS (http://www.j-shis.bosai.go.jp) TREAINTLSMMEERAENDREEZE(C. FRTEHTOHE
BENDETZS kn& L. REZEFEFCCTOHELDERET D E. KDEEHFIZENM2.2-5.4 mm(CHHIET
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%o NI, LEZ=b (b_sediment) 70.022-0.054 mm/cmTH D C EICHET B, HURBED TIEH 3N i
BETHEREZRIDCLET. BHATEONIEAZTOLERDBEESRBATE D, COENDS. LEZRbDMHE
Zld. BEBEOERVLEITEHATET. FEBEDRBUICLIFENSINTLIEERXSNS,

AHAFEDBER(E. GNSSHNIIC K DT, BEFE(CN T DEWAIMERDEM L 7R X DS R &R TS S Ol8E

MERIEELIHRTH S,
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Keywords: Deformation by surface load, Seasonal variation in crustal deformation, Sedimentary layer
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Theoretical calculation of internal stress/strain changes caused by earthquakes: the
effectiveness of the reciprocity theorem in a spherical earth
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HIEE(C K o THIERDAIBICHE U DI NPELE DRIBER(E. CNE TO0kada (1992) (CK > TEHANE—FRYE
HEREEETIVOARERVTHESIN TS, J—OVOBNGHEILOHEESZD—HTH D, LH

L. 201MERAGPHIE(C K DDA EREER400kmDI R TEO. 1bar(ELTZ L S(C (Toda et al.,

2011) . BEKMEICKL > TEUBDLEHE(CRIIGA - EELE. HEROMEOREBEEERBLUILLDIREE
FIERVERETILVE RV THE T D2REBEN D Do LVWHERET IV CHIERNDERESAE T S HDERNE
{&(Z. Takeuchi & Saito (1972) ([CKDTHEEINZ, LM L. ERRICEHEETHRREFEDEEEEIRI B
[CIEWVWK DO DNBEEFERIT IMEND Oz TN—DOHHTEENEETH D, FHA (L. Okubo (1993) DIER
FEEILRIBDCEICEI DT, CONTFEEDOMEMERINBZICEERVE LIz, ARERTIE. ERODA—V
Ry O AEBETIEIHTES DBEBEAARAE THI . HREBZEAVCAAETIENTES DMENDE I N
dCE&7ETRI,

Takeuchi & Saito (1972) OERLICHKE D T. Efu. DN EEKAFNBH CERI L. EFHEALLE
DOxEAERE. FRICEAITZI—BOIFBFXREMDARIICTET 5. COMDAEAERITHIC. -V
Rw O IEEEETE. (1) TFEXRARAOBENRD. (i1) RICKHRZEKS. (ii1) REBICHRTOERRZG
EWMILT LSCHERBERRERLENDE S, 5. BROFEELC L. BERDIZVBROF¥Er, Gri D
EOBROANRN) £TBE. ROZVERIE (r/r)" (nIIREBRBEDORY) DA —5F -3, THIC
WLT. (1)) DTOCITKOD SNDEFREE RS (I’p/l’s)n DA = =18, DFD. (ii1)DTF
OEX TR AROBEDE(r,/r)'/(r/r)'=(r/r)" BRIIRZVEORTERLAETNB LT

D REnBPRELED ENTES DREBEHEH TSNV, FIXE FT20km (r=6351 km) DEIRICK > THES
10km (r,=6361 km)(CEUBERESET BB, 1=8,000T. (r,/r,)"-10"E1 B, MIBENESETEN
=8,000fF2E N\ SHTE S DRIENEE CTETLUED .. ERICCHBRMER I N,

—7. HREBERVCIETIE. (a) IFWHF. ABCERREF DMERICE D THE(CEUDERE
FIBAER. (b) RICHERDIZVHEr TEUXT Y ITER DL IS ERS. CNSR>BIERD(C
KO TERBICBONB, () REICHEREENS. ROPVELREY XD TENTE] TB5N3, OF

D, BLEICL>THEUBLOLHTREDRMEEDET S C EMEESD,

F—OU—F  ERER. AMER. KM, BREE
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A change of the crustal vertical ground deformation estimated from the repetition
observation of a leveling
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E IR T, FEEEEEREHNSHAIBHICEDMTHCSUNT., KEAEDED R UEREEREL TL
B, YihE(E MKREMENRIFANEEE] (CHVTHIERK(CRAT INERERET INEND DIHTH
D, AESIUKENRERNECED IBETHERETH 3 ETMER TE. MEESRRGSIOER LD IME
PESCETDINL, YR (CH (T IER/RELMBO L TEEEEHNE LT, 1979F LRSI RRIEEE
@, AEHNEEERL TULD,

WERIthE " SO EEMS T(E2000~2005FE(C. BXERASEICERL TLSBFEEIENSERIN
DONSSEERRIME (GEONET) MERRIERNS. R E(ZERLDIEEENLIHREARA TNz, CDIEEE
WHREEE. TL—ERELTORBICLDEIETTDRAINZIAAE FFEAZTOBDICLIDEIFRINE
EBZOSNTHD., ZOBOODFNIEZBHS IEBHEIETICHDEHEINTLS,
KEREZEERDRUERL CTOBMRIIERADRAECHkmBENEE CBTH D BROIEEEMRLEE
NEELUTOEABEENREZOSNDIMN. CNFETCOXKEINENETABER(C DV TYZBEREFMICRETLTE
EDEFEV, ZDIESH. AHETIICDIEDIRUICKBKEMNENEAERN S, FHMAICHLT
2000~2005FB(ICHRE L TULEZ X SN TV D IEEEMREEC DOV THRIEETO I,

AL SRR, FEEERIHICEEIN TS KERT40-1HSHEHFTIBTHICERB I N TULSDKER2595F
TIINONEKERRDBBEETH D, COLRICMRTIN2IHRBICERBINTUVD4OKESRIC DV TERER
(CHRU). BEH6RNEESNRERL (KESROBEZNREZR(L) EZRONURE Uz, EH. 19965481
BRICEMINZEIAGRERVSCEE L. 2011E3B1BICHAE U e iuiths Kt E DRz g8 it 5
[EHEVWTERSND LMD, UMERLERI TICEmINEHABRZFERL .
CNS2RENEBEDREZRLICDOVWTENENLIRET ILEER LUIZ, &P, GENETIC L BERAERESZE
(LT, YSETIEEBRONRE UICHIR (199648 ~2011F28) (CHIREBEBNINSI—VERELE (E
. EERE. EB) £EX. IDDERS L2EFAOIFNERD HSESD. FNRICELBORETILEHEEL
fzo NG, RBREEDEANRENSD C & TREEZEDRERLICERIMERNOEENRFEET D ELSEZICK
BDENTH D, IEH. MREFERLEDMREEANRE LU CBES. REFMRICEVTERIIZENDDIEDDZNE
{EZDEDFEHREL TLBETFTH D, ZNEH. FINRICEBERETILVERALZ, CNICDVT. BIR
NDRCHITFTBRIIARTMHENEEE. B5H120ED(CDVTITDO I,

EonBERIE. 2R ULTEZTDELLEST<L<BRLUTCVIORETILARH D —FHT. KERD—KNLE
FRZENY, BAIRECERT 3 EZX SNIEBHNICKHSNIZET IV oz, BIEICDUVTIE. BEE
DERRILIC T v IROBUNESNBIN. COXTYv TIROEMEBHEITDLSHETIVANEESN

2o BEICDVTIE, RIEBEDIES DS (CHMMITERET SETIVREEINTULD, CNSOETIVIFTIDHE
DIFNEMRD S E2DEDIFNHRAD ROBBEMERB CTH D ENZL ERINOELLESFTHERLTVLS
EFEZICCV, ZDESH. COBHBMERBOLOIRET ILIFERONRALE LT,
FEEBEFTIVEBRNALEEDDETIVICDOVWTIREILIZEC S, ZDO1DEOIFNEIMND =& 2DEDITHLEY
MO RO (CEART MRS o e 2RBDBIREBENTMUTOERBEEIC DV TRETETVDRESNL
Moz TkmU ED2REANBEZEZICDVTIE. IRTOEBETILOIDEDIHNEND 52/181999~2000F
(Z. 2DBEDOIMBIMRD R/MR2004~2005F (KOO SNE, COBRIF. CNS2DDIFNEMD SDOEFHEIC,
ZFO MO F TEEBDEENRIELIEC EERET D, CHNSIFGEONETIC L DESNIZIEEEHIREEFHMN
HEELUTLZRBHEHMR—BLTUL S,

FEERTIE. CNODEFICK > TESNIEHR ETEFOERZLE L — MMERELICSVWTHERELIZED
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Vertical Deformation Detected by the Precise Levelling Survey in the Periods of Before and
After the 2014 Mt. Ontake Eruption and Their Interpretations (2006-2015)
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20145 EXED10H158~178(CRIZ U T2 LERILB DK ERIGEE 2015F48218~ 248 (ICHBRIL Iz, BRI
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(7Tkm) . 2014FEBEANED2014FE108(C. KDILBIGEVEHTO L TEFHOEHE HS USRI NIZHEE
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Fle. 20065—2014FNKEREST—SEHL. 014FBNICEDENEMBEDRERAEZRH;Z, 2K - 1T
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MAOEEMEE TNz,

2014FEBNE (IS ILEOHARE (2009-2014) &, 2014FEBNBIOREOHEAR (2006-2009) (CHULT. ZNE
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HRNEAESEICME T MHEBNLTE, 2015F48 TTEXDMEFIHERILL, 6H298~7B18ICHNF TN
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Keywords: Hakone Volcano, 2015 phreatic eruption, InSAR, Opening crack, Modeling
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Rainfall correction of the Extensometer at Matsushiro
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[EFHIMAR (EFEREFTH) OATED Y RIVAICKE L TULS100mDAREMEHI. RERBICNHEZS
ZELET—INEREAINTUD, COMRDEMEEHE. MOBAID ~ Y RIVNICERBE S NIEfEETDZ
< EABRICEBKDEEEZ(TD, BICHBETOREILER D (IBKRDOEERAET . faal - FHH (1996) (F1990F
DI1EFEBROFRESTOREILHR D DOERIT —5 CMBENDOBSEOMESDBEKET —IZAVTIVIEFTIVICELD
FEKMEIEICENDAH. BRIFEBRESZ, LA L. iAhESERFOZETIITYICH (T DHEsTnT—5(C
([F. BN CDERFKBIENRRRET N TUEL,

TE. AT - fi (2015) (FRRTHOEEHIEN S RERERMMRKIC AT TERE L IEBBOR 7 R—IILROFEO T
HEIT—=FIEDVWTI VIEFIVICKBBEKMEIEICEDBARL. ZORABBRII2014F1HLDRIRTERICE
AN, MEFSNERCHISRHEROERCHEFMEBERRBDNOTFHANDT —FICERBREINDLSIC
D, BIHEBOFHEHCDOWTIEIRINEST —SD@mEARAA L LUZ, 22T mMAAOEBEEHCDOVWTER
- At (2015) (CKBEAKBEFEZERALUCBSCRNET —YDREAMA LT ZIHNE SN DVTOHH
BE{TISCEELU

FaR0 - SEH (1996) (FEITIBRICK D TIRSA—IEHEL TUZR, ARBERFREDEINCAAERERE
HEMUTSCE-UAE (Duan, 1994) (CK O TEEBHTHIERICHE LR ERARSEEVTH D, FEl - FBH
(1996) EAXFABIFEIRABLDIEDDOIEODI VIOETIVEBW R TEELETHD. KBABFTHLZS Y
D DOFARTHERI - HBH (1996) ERICEETRETH Do AFAE T01MENS2014FEDIERDEFEETOE R
TR EBISEOMEBATNOBKET —SEAVWTHEHELLZ/IISXA=9DS5. FFVDDOKUZHETE (OF
&) (CREITIHERBCER TS L. BIESTORILHRAICDVTIET1EREDS VO DFIERBM 2B 3
ERB(ICLRT 1M S, 2BBEZEBEOS VO DB ERBORENREGL THESI N, CNIE. 7

B - EH (1996) (CK D> TEHITHEIRTRODIZ/IASA—SF (1 EBEIFEER. 2EHI(F-0.5e-6strain/mm. 3 EH
(&+0.17strain/mm) &EBET D,

ZOft. FIESTORILRI (T THESERAR S OBRKEEDRERERL. AULSEBKET—5 (ENDES
OMEEt. BRY - Z5R - £H BFOET7AIR) 2R HEEOHRABBRICDOVWTEBNI S,

F—O—F ! fEST. BAHHEE. SCE-UAEK

Keywords: Extensometer, rainfall correction, shuffled complex evolution method developed at the
university of arizona
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Morphometric evaluation of tectonic activity in the northern Ochigata fault zone in the
Southern Noto Peninsula, north-central Japan
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GINEFRRBOFEZETEILEN SFERICIE, JLE-FEEAMICEHT S BIRMER & MEN S KT 44kndERT
BEADHTS. BABRMEREIEICSMT SEELKE, HRES K URMEBOIRICHIRL TUL SISk
B, tFlL—-/N\BFHE, AEWMDEOKEBICDITE5NSD. NS EUTNEEkRET, AELKE, BEMElL
B8, NEMAHEOKE (FRAIRE, SRKE, BFMERS, FlL-\BREEAREREINhTUS. B
SRR ORITEECEEEREDEINEICDOVTI(E, AENLKBHRRIO L Y FREBEZFICKI > THSHIC
SNTHD, AENLKMERI CIIMEBEEN SHHEHELFICEREESHME T L BRI hTud

0, MESEAOHBRESOEBIC DUV TIERES SN D> TULEL. ZCT, KRR TIIMRRER(C L D EEME
ERIMIBETH BS £V EAVT, RRIEEOYNBENDHT 3 ERMBFILEOHREEHC DL TR
Uz,

Sue| SILEEA WV DFEF- LIRS (mountain front) MDEAREREECmountain frontDEMREREDLLTRIN, B
BHILMEFEBEADEEFELS BF/NSHEETRT. V. EFAEREER-SEROESEDLTRS
N, BEEREIRFEVFREORERERERL, VIEINS LS. VB, mountain frontHS1LRI200mOD
UEBECHERZERUEL U, #BR(IC(IEE T MERAFROm-DEMEFEA L, mountain frontd¥5E(C (S
Sm-DEMAVSERL LTz RIERIE it LRIERE EREaDE EttEREMAL 2.
BRRKEFILEOEEERZRI oH(c, RENLKBD D MEE CTMountain front Z22X[E, BHIFMEICES
TIIBXE(CH T THIEEAZET o> 2. ZOR/BR, S BEAEELMBEILEBXETI~6EE, HRET2~3.5%=
B, FEBXETI~2EE, BEMBEILBRETI.~NBEEE . VAEFGEILWEILEXE T2~612
B, PREFTO.5~32E, FEEHXETI~3EE, BFMBILEXETI~EZETHS. S, VMELE(CHENL
BB RE /NS <, AFMLUKEIRES LK OBFHBILECAEN > TEBMT SMERANRRESNS. DL

&, AENLMERREBCTCRETEEMAS <, AIMLUKEILEEMEES KUBIFREILERICEH > TEHEREMENE
DPLTLBCEETRIELTULS.

AR THUWES,  EVEICNFTTHRICH T BMFESRMIEL, SEBSNIIELEEREDBHRERETT S
E®HIClE, MOKMBE CHEZNICESNTUVSIFHIRURECREMEEICET ST —IEERBL CLE
NEBTHS.

F—OU—F R, IREE. SXRKET

Keywords: morphometric analysis, tectonic activity, Ochigata fault zone
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