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The monitoring of multiple gas species from volcanic plumes in real time is crucial to understand the mechanisms involved in
persistent degassing, and can be used anticipate volcanic unrest and magma ascent towards the surface. Progress in gas ren
sensing techniques during the last decades has led to the development of ultraviolet absorption spectrometers and UV camer
which enable to monitor SO2 emission cycles in real time, at very high-frequency (about 1Hz), and from several kilometers
away from the volcanic plume. However, monitoring of the more abundant gases, i.e., H20 and CO2, is limited to volcanoes
where infrared spectrometers and infrared lamps can be installed at both sides of the crater rims. In this study, we present a ne
and simple methodology to register H20 emission cycles from long distances (several kilometers), which is based on the ligh
scattered by the micrometric water droplets of condensed plumes. The method only requires a commercial digital camera and
laptop for image processing, since, as we demonstrate, there is a linear correlation between the digital brightness of the plun
and its volcanogenic water content. We have validated the method experimentally by generating controlled condensed plume
with an ultrasonic humidifier, and applied it to the plume of Erebus volcano using a 30 minutes-long movie [1]. The wavelet
transforms of the plume brightness and SO2 time series (measured with DOAS [1]) show two common periodic components ir
the bands about 100-250 s and about 500-650 s. However, there is a third periodic component in the band of about 300-450 s
the SO2 time series that is absent in the brightness time series. We propose that the common periodic components are induc
by magmatic foams collapsing intermittently beneath shallow geometrical barriers composed by bubbles with high content o
both H20 and SO2, whereas the third periodic component could be induced by foams collapsing beneath a deeper geometric
barrier composed by bubbles with high content of SO2 but low content of H20. This is consistent with the fact that most of
the water exsolves at very low pressures. Our new methodology should lead to new insights into magma degassing process a
anticipation of volcanic eruptions, in particular when combined with other monitoring methods. [1] Boichu et al. (2010), J.
Volcanol. Geotherm. Res. 195:325.
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CO2/H20 ratio of volcanic gas: Geochemical index for the evaluatlon of eruptive poten-

tial
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Temporal variation of the ash component of the 2014-15 Aso Nakadake eruption
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Radon monitoring at active volcanoes: achievements and perspectives

CORRADO, Cigolini* ; COPPOLA, Diegé ; LAIOLO, Marco!
CORRADO, Cigolini* ; COPPOLA, Diegé ; LAIOLO, Marco!

I'DST University of Torino, Italy?1GS Kyoto University
I'DST University of Torino, Italy?21GS Kyoto University

Understanding the behavior of fluids in hydrothermal systems is a key factor in volcano monitoring and geothermal exploration.
Moreover, measuring gas emissions in volcanic areas is strategic for detecting and interpreting precursory signals of variatior
in volcanic activity, including eruptions and flank instabilities of volcanic edifices.

Among gases, a very peculiar one is radon. Radon is a radioactive gas generated from the decay of uranium bearing rock
soils and magmas. The role of radon as a potential precursor of earthquakes has been extensively debated. At this stage
knowledge, radon anomalies appear to be better suited to forecast eruptive episodes since we know the loci of volcanic eruptiol
and we can follow the evolution of volcanic activity. Radon mapping is also an effective tool to assess diffuse and concentratec
degassing at the surface. We hereby present a collection of data on Somma-Vesuvius, Stromboli, Villaricca (Chile) and Lz
Soufriere (Guadeloupe, Lesser Antilles).

At Somma-Vesuvius, we used a network for radon monitoring to discriminate signals produced by regional earthquakes fromn
those derived by the local volcanic seismicity. Moreover, the duration of radon anomalies have been used, together with othe
geochemical and geophysical parameters, to infer the permeability of the hydrothermal reservoir and the ascent velocity of fluid:
At Stromboli volcano we were able to detect earthquake-volcano interactions: radon anomalies may be coseismic, precursor
and may also occur with a time-delay in respect to the onset of major regional seismic events. In addition, automatic and real tim
measurements allow us to detect major changes in volcanic activity. The simultaneous collection of environmental parameter
substantially increase the potential role of radon in volcano monitoring since the data are easily collected, transferred, elaborate
and filtered by applying Multiple Linear Regression analysis on the radon signal. We hereby propose a methodological procedur
that can contribute to improve volcano surveillance in the attempt to mitigate volcanic risk.

F—7— R: radon, monitoring, diffuse degassing, volcano surveillance, volcanic risk
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Near Field lonospheric Disturbance by the 2014 Kelud Volcano Observed by GNSS-TEC
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Combination Mogi and Yokoyama models for ground deformation in 2011-2013 at Mer-

api volcano
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Merapi is a strato volcano located at the border of central Java Provinces and Yogyakarta Special Region, Indonesia. Afte
a big eruption in 2010, eruptions with VEI | occurred on 15 July 2012, 22 July 2013 and 18 November 2013. Characteristic
of eruption is one of the indicators of volcano hazard mitigation; therefore this research has a purpose to estimate locations ¢
pressure source and magma supply volume during the period from 2011 to 2013, based on ground deformation obtained by
GPS (Global Positioning System) stations installed in December 2010 and 5 additional stations in June 2013. The baseline
beyond the summit crater show extension. This means that Merapi has already entered into inflation process immediately aft
the 2010 eruption. The amounts of extension of the baselines from the summit area to the navigation stations range from 5 mi
to 15 mm and the displacements of GPS point varied in 2 mm to 50 mm.

Locations and volume increase of the pressure source were estimated by using Mogi and Yokoyama models. The depth
pressure source before eruption on 15 July 2012 is 9.8 km and the increase volume is 45 nill@noumd deformation related
to the eruptions on 22 July and 18 November in 2013 is modeled by two pressure sources; a deep source of Mogi type and
shallow one of Yokoyama type. The pressure sources are located at depths of 10.9 km and 4.5 km for the eruption in July an
are 8.1 km and 2.9 km for November eruption. Increase in volume of the pressure sources for these eruptions is 1& million m

Keywords: Ground deformation, GNSS, Merapi volcano, pressure source
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Monitoring system of Kelud volcano, Java, Indonesia before and after the February 13
2014 eruption
Monitoring system of Kelud volcano, Java, Indonesia before and after the February 13
2014 eruption
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Kelud volcano is located on the island of Java, Indonesia is a very active volcano. The last eruption occurred on February 1
2014. Monitoring network of Kelud before the eruption on Feb 13, 2014, consists of five Seismic stations, two Tiltmeter stations,
one Water Temperature Sensor, and one CCTV. Tiltmeter data show a gradual change since the beginning of 2011. A few da)
before the eruption of February 13, 2014 tiltmeter the data showed a sharp rise. Increase in seismic activity observed since tt
end of November 2013 and then recorded more frequently in mid January up to early February 2014. It made alert level of Keluc
was raised to Level Il on 2 February 2014. All monitoring stations recorded intensive increase in volcanic activities after the alert
level was raised to Level Ill on 10 February. The appearance of continuous tremors with over scale amplitude on 13 Februar
2014 at 21:11 WIB (local time) caused alert level was upgraded to Level IV. Eruption started at 22:50 WIB on February 2014,
less than 2 hours after upgrading of alert level.

Eruption with VEI of 3-4 destroyed all of instruments, except one seismic station still work which is located 5 kilometers
south of the crater. After the eruption, Center for Volcanology and Geological Hazard Mitigation (CVGHM) has added several
instruments of monitoring. The monitoring network at Kelud is currently equipped with 5 Seismic stations, 2 Tiltmeters, 2 CCTV,
and 3 additional stations which are equipped with seismic and CCTV for monitoring Lahar. In 2015, the network will be added
with 3 stations of Seismic, Tiltmeter and continuous GPS as part of Project SATREPS. Until February 2015, activity of Kelud
volcano is relatively quiet with volcanic earthquakes less than 10 events/month and domination of tectonic earthquakes. Visually
the actitivty in the crater is weak emission. Alert level of Kelud volcano is Level .

F—"7— F: Kelud volcano, Multiparameter monitoring
Keywords: Kelud volcano, Multiparameter monitoring
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Locally-distributed inflational deformation at Midagahara volcano, Japan, detected by
INSAR time series analysis
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Short-term gravity signal during major eruptions at the Sakurajima volcano since 2012
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A fullwaveform seismic event location method for volcano monitoring operations
A fullwaveform seismic event location method for volcano monitoring operations
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Hnstitute of Earth and Environmental Sciences, University of Potsdam, Germ@/y, German Research Centre for Geo-
science, Section 2.1 Earthquake and Volcano physics, Gerri@olpol of Earth and Environmental Sciences, University of
Adelaide, Australia*ERI, Earthquake Research Institute, University of Tokyo, Japan
Hnstitute of Earth and Environmental Sciences, University of Potsdam, Gerf@iy, German Research Centre for Geo-
science, Section 2.1 Earthquake and Volcano physics, Gerr@olpol of Earth and Environmental Sciences, University of
Adelaide, Australia?ERI, Earthquake Research Institute, University of Tokyo, Japan

Automated seismic event location procedures are very important tasks in almost all seismological applications, including
seismic monitoring of volcano activity. The large datasets produced during these operations pushed the development of new a
tomated location methods. Seismic waveforms recorded in volcanic environments are often characterized by low signal-to-nois
ratio, thus a successful data analysis requires noise robust automated location procedures. Standard automated location meth
based on automated picking of the main seismic phases (generally only P and S first onsets) are prone to fail with noisy dat:
limiting the location performance. In this work we apply the waveform stacking location method developed by Grigoli et al.
(2013, 2014) to volcanic environments. This is a noise robust and picking free location method that exploits the full waveform
information content of seismic recordings. Starting from raw seismograms, the first step of the location process consists in th
computation of a P-phase and a S-phase stacking functions. For the P phase we use the STA/LTA of the vertical energy trac
whereas for the S we use the STA/LTA of a trace obtained using the principal eigenvalue of the instantaneous covariance matri
(Vidale 1991). For a given source location, we sum both P and S stacking functions along the theoretical travel times corre
sponding to the selected hypocenter. To locate a seismic event we iterate this procedure for all samples of the recorded trac
and for all possible source locations within a predetermined seismogenic volume. In this way we retrieve a multidimensional
coherence matrix whose absolute maximum corresponds to the spatio-temporal coordinates of the seismic event. Here we pres
an application to a sample dataset for the 2011 unrest at Kirishima volcano, Japan. We show that this automated location metht
is particularly suitable for volcano monitoring applications, where large datasets are produced and need to be processed fastly.

F—"77— F: Seismic event location, Volcano seismology, Microseismic monitoring
Keywords: Seismic event location, Volcano seismology, Microseismic monitoring
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2D AND 3D SEISMIC ATTENUATION TOMOGRAPHIES IN ACTIVE VOLCANOES
2D AND 3D SEISMIC ATTENUATION TOMOGRAPHIES IN ACTIVE VOLCANOES
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One of the last major challenges in volcano-seismology has been to obtain the internal structure of volcanoes by using seism
tomographic inversions and discern the role played by the fluids involved in volcanic eruptions. Despite this progress, a few
indeterminations are present in the geological interpretation based on the tomography images, due to the resolutions limits «
the tomography techniques and the difficulty in associating the physical parameters deduced by the tomography with the roc
properties. The most common way to solve this lack of coverage is to perform active seismic experiments. However, working
with active data, P-wave tomography images are straightforward, while S-wave images, on the contrary, are almost impossibl
due to the lack of direct S-wave generation by shots. Moreover, the unclear association of the tomography-deduced paramete
with the rock properties is a well know uncertainty of the current seismological research, which despite from lab work carried
out till now, needs more advances.

A way to partly overcome these difficulties is to jointly interpret tomography images based on the measurement of different
physical quantities. Thus, there are a few (but increasing) cases in which velocity tomography is associated with seismic wav
attenuation imaging. This association is essential in volcanoes, where a correct interpretation of the spatial distribution of the
physical properties in terms of partial melt materials is necessary.

The Coda-Normalization (CN) method is the more novel method for estimating seismic attenuation, which measures the de
crease of the seismic energy. The attenuation parameter can be obtained by measuring the direct P- or S-wave energy and
coda-wave energy, calculating their ratio and inverting the given equation. On the other hand, the presence of magma in volcan
regions leads to the hypothesis that the predominant cause of seismic energy attenuation is the heat dissipation mechanism (intt
sic attenuation), but observations show that in volcanoes the heterogeneities (scattering attenuation) are the widely predoming
cause of energy dissipation. Using the Transport equation in the asymptotic diffusion approximation, we are able to obtain whict
is the contribution of each phenomena to seismic energy attenuation and to separately obtain intrinsic and scattering seism
attenuation 2D images.

Results of the present work will help to better constrain the P-wave velocity images obtained in Deception, Teide, Asama
and Stromboli volcanoes (among others) and will give soon other useful quantitative constraints for a complete geological ant
volcanological interpretation which will help to prepare a more accurate volcano-dynamic models.

F—"7— K: Seismic attenuation, Scattering, Tomography, Volcano-Seismology
Keywords: Seismic attenuation, Scattering, Tomography, Volcano-Seismology
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Preliminary ambient seismic noise study in the Tatun Volcano Group of Taiwan
Preliminary ambient seismic noise study in the Tatun Volcano Group of Taiwan
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LAso Volcanological Laboratory, Kyoto University, Kumamoto, JapAnstitute of Earth Sciences, Academia Sinica, Taipei,
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LAso Volcanological Laboratory, Kyoto University, Kumamoto, JapAnstitute of Earth Sciences, Academia Sinica, Taipei,

Taiwan

The Tatun Volcano Group (TVG) is located in the northern tip of Taiwan and also beside Taipei metropolis. TVG is one of the
potentially active volcano regions on the Taiwan Island and was predominantly active in the Quaternary. Besides, an active fau
(named Shanchiao Fault) transits the center of the TVG along the northeastern orientation. Since the major geothermal activitie
expose on the surfaces along the hanging wall of the Shanchiao Fault, it is thought to be a passage for gas, fluid, and magma. E

the magma chamber and detailed velocity structures below the TVG are not well resolved.

Studying continuously ambient seismic noise to obtain S-wave velocity structure beneath a densely seismic array is wel
performed around the world in the past decade. Seismic activity at TVG has been monitored by a dense seismic array wit
around 20 permanent broadband stations operated by Taiwan Volcano Observatory at Tatun (TVO). Since 2014, there are 20 mc
temporal broadband stations widely and evenly installed at TVG, supported by Central Geological Survey (CGS) of Taiwan. It
is a good opportunity to study ambient seismic noise to investigate more detailed S-wave velocity structure in the shallow crus
and searching for possible candidates of magma chamber beneath TGV. In the meanwhile, we can also relocate seismic eve
and compare seismicity with the newly velocity structure derived from ambient seismic noise. Furthermore, it is a possibility to

search any velocity variances relate to large seismic events like Shilin earthquake happened on February 12, 2014.

F—77— F: ambient seismic noise, Tatun Volcano Group, Taiwan
Keywords: ambient seismic noise, Tatun Volcano Group, Taiwan

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SVC12-P0O1 S Ry g ViR—)b FFR9:5 H 26 H 18:15-19:30

TVT IV« T &/ VRIS K B2 5N 5 R ENOZEREE Al GEIE O Rl

Atmospheric effect on infrasound detectablity at Chichi-jima from Nishino-shima as-
sessed by a Monte Carlo phonon method

MR L I 2, DAV Vg T 3 EE L E g
ICHIHARA, Mie! ; KIKUCHI, Junji®* ; LACANNA, Giorgio? ; KANNO, Yo' ; NISHIDA, Kiwamu'

L HURAAHEEIFZET, 2 RGUR R AR RIS R, 3 7o LYY 2 K%
LERI, University of Tokyo2Dept. Earth and Planetary Science, University of Tokydniversity of Florence

Nishino-shima volcano in some 1000 km south of Tokyo is active since November, 2013. The new island keeps growing anc
is almost swallowing the original Nishino-shima island. We installed infrasonic stations to Chichi-jima, which is the closest
inhabited island in 130 km to the east of Nishino-shima, and have been detecting clear infrasonic signals from Nishino-shime
since May 2014. The detection of infrasound at such a distance obviously depends on the atmospheric structure. Here we pres
a simple method to evaluate the atmospheric effect, which is crucial for interpreting the infrasonic observation to the change o
volcanic activity. The method is similar to the Monte Carlo phonon method proposed by Shearer and Earle (2004) to investigate
seismic scattering wave fields.

A million phonon particles were transmitted from the ground to the atmosphere in random directions between zero and 9C
degrees in the vertical plane cutting from Nishino-shima to Chichi-jima. Ray-tracing calculation (Tahira, 1982) was performed
for each particles assuming one dimensional atmospheric structure with the effect of wind advection in the plane. We counte
the number of the particles that reached Chichi-jima in the area of the infrasound stations spanning about 1 km, and regarded th
the number represented the infrasound energy that reached the stations. Perfect reflection was assumed on the sea surface
the particles that were trapped in the bottom layer thinner than the scale of the infrasonic wave length were eliminated. The cal
culation was performed for atmospheric structures from May to December 2014, using the data from radiosonde measuremen
twice a day by the Japan Meteorology Agency.

The calculated infrasonic energy arrivals were compared with the power of the signal from Nishino-shima detected by the
infrasonic array at Chichi-jima. The calculation and the observation showed similar tendencies in general confirming that
detection/non-detection of infrasound at Chichi-jima was controlled by atmospheric conditions. However, discrepancies were
found in the beginning of May and in the end of June. The calculation shows infrasound was detectable, but it was not detected b
the observation. These were the periods with low growth rates of the new island according to the satellite image analysis (Maen
et al., 2014). We conclude that in these periods the non-detection was due to the lack of the infrasonic source at Nishino-shim
and not due to the propagation effect.

Although information for the atmospheric structure is limited, this simple method provides a first-order evaluation for the
atmospheric effects and improves the interpretation of the infrasonic data at Chichi-jima for Nishino-shima activity.

F—T— Rkl 224k, B2 U U7 WK, EHERE
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Characteristics of Eruptions Accompanied with Pyroclastic Flow at Sakurajima Volcano’s
Showa crater

B R O IEAY
TAMEGURI, Takeshi* ; IGUCHI, Masatd

URTER AR ST
! Disaster Prevention Research Institute, Kyoto University

1. ZLCBIC
FENILTCIE 19554E LI, ILTEXI NS BN T 7 IV REMEN S BRI ERE DR L TWS, F LSO
1Tl 20064F1C 584FE5 D IR L. 20094ELI%, MUTEEIMNERIL L T 5, 20104Eh 5 20134 % THHAF 800
[l 772 2 @R ER IR TEO . BREBOEINE & &IEMNRENKE L B> T3, 2014F 3 BEFMEIED
7 500[E & JA Uy, WEEE DS 3000~5000mIcE#Ed 2NN E S AL TV, BRINE ORI E LT, il
DR, BB OFE, 2un LR IL AT ZADRHED BTSN %0, 1LIEICH 2 BRI TOBRNEA TIEZN5IC
MA T, KPEROFEN EF 5N 5, KFRIEERO K0 LA D LERHE 2 #d TR N2 & DT, KUK D
HTRLEMRAHEDO—DTH B, TRTOBEFEIENIC B TARERZLES DI Cldk . FERBEOERIENTE X
PR FRELEWIEED H D BRIKCNC I 2 KFEFRFEAE R B = X LORAICIEZE > TRV, 5%, FRIAIOE:K
TEEINE DITTERIE LTzBICiE, KB AR ORE S EZ SN, ZORETFRHNLK E, BEARIRTHD, ZDiz
DITIIWBRIN I THAE T B KPR ZE S BAKDOFER N Z X LZRIAST 2 C ENEETH S, AWFZE CIIHEBRY M
KILHBRAN & KPR 2 TUEN V) 2 BIR 2R U, KRR D B TR OFE T ZT1TS T ZHNET %,

2. fi#kr

KIEFROFEA: A /1 = X LN 72 fRgiA S % _F ClREREHRISBERROMGENOYERIRIN TH 5, JEFREIICHAT 2 aiikihE
R, AR, 1BREIEIATLE S EFEHE ., AIIED A A E 0ICB T 5 FEHER R I GEN ORI 251 %
HHRNTENTVD EEZ SN, HlgZE), M UMEIEE, Z25URE), AUA A, BUSEEOBIINC X > TERINE NS
KOKERDOT— R ZINE L., KPHRFEEICED Z2YPST A—RZIHLEMCT 2 08B 5, HER X CHBRZEE
A B EEFEET O N LIRS E O FE AR, ILARZE 7 0t A2 2RI, AGENIC I %< 7 ORI A A
EFEE RIS %, HAME O OBEOBICIZERIESFEAE L. Z0%, KU AR Z0RIC I E NS, KA
DOFEIITZ OMHEPHE SR L TWBATRENN D %, AFE TIIZHOBINIEE O T 5 AR 7Z 5 1BFHEE
NATOHEEZES) & M UPEVE DR/ S X — 2DV THET %,

R R AR 2 R B DI S N %, BRIZEAD 300 ~3 KIZ ERTD SHET 2L OME LA LT
HBH., KRS EADIERIZZ DR TE HRINEWERRZ DT T3 EDOHBZ W, Fiz, MBI HiERHIE 2 1
FSESEHBIEND C ENH D, FERHIEIZRR & & BICHREMED LD | RIESKE L A3EADD S, KEvHE
£S5 A ORI FEE T B REEHIE L. REFEIEZVEDOOD, RIFZSIEFERE L AL TITENCELEHANH B &
oo Tz,
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Recent seismic volcanic activity at Deception Island volcano (Shetland Islands, Antarc:
tica).
Recent seismic volcanic activity at Deception Island volcano (Shetland Islands, Antarc-
tica).
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LORENZO, Franciscb; ALMENDROS, Francisco javiér
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L Andalusian Institute of Geophysics, Granada University, Sg&ablo Olavide University, Seville, Spain
! Andalusian Institute of Geophysics, Granada University, Sg&ablo Olavide University, Seville, Spain

Deception Island is the most active volcano in the South Shetland Islands region, having erupted at least 6 times since it we
first visited 160 years ago. The 15-km-diameter island is horseshoe-shaped and has a flooded caldera (Port Foster) measur
about 6 x 10 km and a maximum depth of 190 m. All historical eruptions have been relatively small in volume. Evidence for
present-day volcanic activity at Deception Island includes fumaroles and hydrothermal activity, resurgence of the floor of Port
Foster, and seismicity. Seismic monitoring has been going on since 1986 during austral summer surveys, in which volcanc
tectonic earthquakes (VT), long-period events (LP) and volcanic tremors, among others, have been recorded with a local netwol
and seismic arrays.

In this work we analyze the results of the last two Antarctic campaigns conducted by the Spanish research team (2013-201
and 2014-2015). Although seismic volcanic activity remained at relatively low levels in the 2013-2014 campaign, a notable
increase has been observed in the current campaign (the highest number of LP/VT events in one day is 1500/100). In this pap
we will be discussing the initial results obtained from our analysis of the data, focusing our attention on particular periods of
intense LP and VT activity.

These variations may be related to alterations in the shallow hydrothermal system of Deception Island. In some periods V1
distributions are temporally and spatially homogeneous, with a generally low level of seismicity in certain specific particular
areas. These patterns may be caused by different processes, involving regional stresses and local tectonic destabilization indu
by volcanic activity. We investigated how these events may have influenced volcano dynamics. Overall, this study suggests th:
there has been a significant reactivation of the volcano since the 2013-2014 Antarctic campaign.

F—77— F: seismic array, seismic network, volcano seismology, Shetland Islands, Antarctica
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The sixth round of the repetmve seismic experiment in Sakurajima Volcano, Japan. The
experiment 2014.
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Spatial and temporal analysis of stress fields inferred from crack distributions in the Mt.
Fuji volcanic area
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1R SEEN TG AT TEILIE-F RGO DO X =R b NTz, £z, RE & STEOFERZADRGREL O 55
PEIZHIEED S 4km X DRI L TWVB T EDREENTz, T LEERATREA IR0 Ty I7IcEbE80DE#E
Z5NBH, KUFEAICET 5 TN S DOZE/OSIRICDOWT, SefTii%E (e.g. Nakamura, 1977; Acocella and Neri, 20699
AT R B K CIAE OIS T15 & OREHAVRBE N T Wz, RTINS DEZICH DN TE LILFEID 2 217D
P ZFIAT 5720, ISHETY VT Z2iTo TR, FERDBITIEO 70 & SRS RE RS 5 N7z 7z AR D Hl
TDT Ty I ORRIEDORIRZIGNDFETNCH D LE R T,

SHATV T 1V TIRNTIIREEDIRR DIz, M/NER b2 5252 LI LV, — /5 THIER T LI
&8 & N B COM N B RE 2 LA & 5 2 % T eV TE S, Brenguier et al. (2014 B8\ T., AHUE TIIH
A A BRI HIEE PR E DMK R L2 2 E DRI S N TV 5, ABIZE Tl Brenguier et al. (2014713l <1
TOWARWE LIGERED 7 — 22 v, WER Tzt 7z, L FEIOAMH Lz TEfmic LT, erriise & d
MIERERDME S NIz, SR, K ORI, ZEMNICKE R B iz ada . st s AHEaiiE S K U Mws.9
DB OV TEMHZITI TETH S,
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Keywords: Mt. Fuji, Shear wave splitting, Seismic interferometry, microcrack, Tohoku-Oki Earthquake, seismic anisotropy
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Ground deformation associated with the eruption of Lumpur Sidoarjo mud volcano, eas
Java, Indonesia

FHA B/ 1 ; Sidig Teguh Purnanta
AOKI, Yosuke™ ; SIDIQ, Teguh purmarfa

LUK SAHEITSET, 2 N R IRERY
!Earthquake Research Institute, University of Toklastitute of Technology Bandung

Ground deformation associated with the eruption of Lumpur Sidoarjo mud volcano between 2006 and 2011 has been invest
gated from Synthetic Aperture Radar images. Marked subsidence has been observed to the west of, as well as around, the ve
Line-of-sight changes in the both areas decayed since the middle of 2008 with a time constant of 1.5?2.5 years, implying the
the ongoing eruption won't last long. This uniform decay time indicates that the western part is connected to the eruption cente
since the middle of 2008 to form a system with station- ary geometry. Our observation that the decay started later to the west tha
around the vent suggests that the sub- sidence to the west has been triggered by the mud eruption. A simple modeling sugge
that 1) the conduit needs to be narrower at depth than at the surface, 2) the effective rigidity of the mud needs to be lower tha
that estimated from the drilled sample, or both to explain the observed decay constant of the deformation.

F—T— R ekl HrgZe s, GBI L— 2 —, IRERA Rt
Keywords: Mud volcano, Ground deformation, Synthetic Aperture Radar, Time-series analysis
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