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Preface

Institute for Geothermal Sciences (IGS) is an affiliated institute of the
Graduate School of Sciences, Kyoto University, infegrated and reorganized from
the Geophysical Research Laboratory (Beppu, established in 1924) and the
Volcanological Research Laboratory (Aso, established in 1928) in 1997.

Central Kyushu, one of the largest volcanic and geothermal areas in the
world, is regarded as a gigantfic laboratory, where fieldwork and laboratory
experiments are conducted to establish academic frameworks of geothermal
sciences. Based on this fundamental scope of our research, we have the following
five research units in our institute, geothermal fluids, geothermal tectonics, volcanic
structure, volcano-dynamics, and geothermal intelligence section (visiting research
scholars from abroad), so that a variety of research works can flexibly cooperate
within this interdisciplinary geothermal science research system.

During the three periods of the é-year mid-term plan beginning the 2004
fiscal year, the number of faculty members has been reduced from 12 to 8, and
Management Expenses Grants have also been reduced, resulting in a continuing
difficult situation for the management of the institution. Fortunately, the financial
concerns have been addressed through the acquisition of competitive funds such
as the Grants-in-Aid for Scientific Research, which are summarized in the section on
Research Funding in this annual report.

Meetings of the steering committee of IGS, which was established in 2004,
were held five times in the 2021 fiscal year. The meeting has been held online using
Zoom since the COVID-19 pandemic and we plan to contfinue this online style in
the future. The Kyoto branch of IGS, which was established in 2007, has been able
to operate flexibly due to the revision of the agreement on the tenure of Kyoto
staff. The Kyoto branch will continue to play an important role in the education of
undergraduates and negotiations with the Graduate School of Sciences.

Due to the prolonged COVID-19 pandemic, various lecture/seminar styles
were established, such as online classes using Zoom and a hybrid of online and
face-to-face classes, in addition to conventional face-to-face classes and seminars
using video conferencing. On the other hand, on-site field training courses with
accommodation in Beppu and Aso for undergraduates have not been available
for the last two years. This is a worrisome situation in undergraduate education,
which is based on the principle of gradual specialization in the Faculty of Science.
Therefore, we and faculty members of the Geophysics department are working
together to offer the training course with accommodation safely in the coming
fiscal year.

In terms of personnel, Dr. Kazuki SAWAYAMA was appointed as an assistant
professor at the Institution Headquarters (Beppu) on December 1, 2021. Meanwhile,
Dr. Chisato ANAI moved to Kochi University as a specially-appointed assistant
professor on November 15, 2021, and Dr. Heejun YANG moved to Toyama University



as a specially-appointed associate professor on February 1, 2022. The impact of the
COVID-19 pandemic has also affected the personnel plan of the institution, as the
invitation of foreign faculty members in the field of geothermal information
research has been canceled.

Finally, we would like to report that a ceremony to commemorate the
restoration of Aso Volcanological Laboratory, which was severely damaged by the
main shock of the 2016 Kumamoto earthquake, was held in May 2021 in a hybrid of
online and face-to-face style and would like to thank all of you again for your
heartfelt support.

August 2021
Takahiro OHKURA,
Director of the 2021 fiscal year
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2. fHZE Research

2.1. i E Scientific Report

Temporal change with rock magnetic properties of volcanic ashes ejected during a
one-year eruption event: A case study on the Aso Nakadake 2019-2020 eruption

C. Anai (Kochi Univ.), N. Mochizuki (Kumamoto Univ.),

S. Yoshikawa, T. Ohkura

We investigated temporal changes in the magnetic properties of volcanic ash ejected
from the Aso Nakadake volcano during a sequence of ash eruptions from 2019 to 2020.
Titanium-rich titanomagnetite and fitanium-poor titanomagnetite were the dominant
magnetic minerals in the samples where titanium-rich fitanomagnetite was more
dominant. From the rock magnetic measurements, parameters such as the saturation
remanent magnetization (M,), saturation magnetization (M,), coercivity (H.), and
titanium content estimated from the Curie temperature (T.) were exiracted and
checked for their temporal changes. The magnetic behavior of the magnetic minerals
was confirmed by the increasing values of M .//M, and H. at several periods. The samples
with higher values of M,/M, and H. included titanomagnetite with a low Tc (high
titanium content). The clear increase in M /M, and H. suggests that the ratio of the
single-domain volume fraction increased, indicating that the fitanomagnetite particles
became finer in size. Interestingly, the periods of high M,/M, and H. were synchronized
with observations of the volcanic glow. These results suggest that changes in the
magnetic properties of volcanic ash reflect changes in physical and/or thermal
condifions from the vent to the conduit. (This report has been submitted to EPS.)
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Fig. 1 Hysteresis parameters (M /M, and H.) in chronological order. Gray squares indicate H. and blue triangles
denote M,/M,. Red squares indicate the day when the volcanic glow was observed. High M,/M, and H,
mean the predominance of single domain (SD) partficles.



Spatio-temporal change in ground deformation of Kuju volcano, as revealed by L-band
InSAR time series (1992-2021)
S. Narita, T. Ohkura

Kuju volcano is one of the active volcanoes of Beppu-Shimabara graben zone.
Iwoyama and Mt. Hossho, those which are at the central part of Kuju volcano, have
experienced numerous phreatic eruptions in recent 5,000 years (Itoh+ 2014). The latest
eruption occurred in Oct. 1995, forming eruptive vents fo 500 m south of Iwoyama.
Since then, significant ground deflation caused by active fumarolic plume discharge
had been observed at Iwoyama and northeast of Mt. Hossho untfil, at least, 2003
(Nakaboh+ 2003). From 2003, there have been no detailed investigation about the
deformation. To investigate spatio-temporal change in the deformation field around
Iwoyama, we here analyzed L-band Synthetic Aperture Radar (SAR) data of JERS-I
(1992-1998), ALOS-1/PALSAR-1 (2006-2011), and ALOS-2/PALSAR-2 (2014-2021).

For SAR interferometry, we used Radar Interferometry Calculation Toolbox (Ozawa+
2016). Then, we applied NSBAS (New Small Baseline subset) mode of GIANT (Generic
INSAR Analysis Toolbox) to all the inferferograms to estimate displacement fime series. To
disclose slower deformation which cannot be clearly detected by NSBAS, we applied
StaMPS PS-InNSAR to ALOS-2 data after stacking ALOS-2 SLCs (single-look complex
images) by using ISCE2. Finally, we fitted linear function to the time series to extract only
volcanic deformation velocity.

For overall period (1992-2021), line-of-site (LOS) distance increases have been
observed around Iwoyama, indicating long-term ground deflation. However, the spatial
scale clearly differs; 1.5-2 km in JERS-1, 1T km in ALOS and 0.8 km in ALOS-2 results. This
suggests that the the source depth has been gradually becoming shallower. Although
the spaftial extent in the ALOS-1 and ALOS-2 results are similar, quasi east-west (QEW)
and up-down (gUD) components of the velocity fields indicate perfectly different
characteristics. While ALOS-1 results show a simple deflation pattern which can be
explained by simple geometry source, such as a sphere, ALOS-2 results show a more
complex pattern. geW deformation field shows consistent eastward displacement (2.5
cm/yr) over region in which LOS increases are observed (lwoyama lava dome and
north-east flank of Mt. Hossho). gUD deformation field shows consistent subsidence (3
cm/yr) over the same region. These patterns are not due to simple inflation/deflation of
single pressure source. Focusing close-up of these deformation, we can see two
deformation features; one is landslide-like slope instability, which is seen at the west half
of the deformed area (northeast flank of Mt. Hossho), the other one is local scale (~ 150
m) subsidence, which is seen at the east half of the deformed area (the lava dome of
Iwoyama). The subsidence area at Iwoyama overlaps the most active fumarolic area,
suggesting that the local subsidence is caused by pore pressure decrease within
near-surface fumarolic conduits.

Other important feature of ALOS-2 results is a uplift-like LOS change over wider area
around Iwoyama (~2 km diameter). In the results of NSBAS, its signal-to-noise ratio is so
small that we cannot confirm the uplift-like phase pattern as real deformation signal. To
confirm this, we performed PS-InNSAR analysis and succeeded in exiracting a very slow
uplift-like deformation (0.4 cm/yr). Spatial pattern and extent of the uplift are similar to
those of the deflation observed during post-eruptive period (1995~1998), indicating that
a common hydrothermal reservoir, which is modeled as a deflating spherical source



550-730 m below fumarole area of Iwoyama, had depressurized just after the 1995
eruption due to violent fluid discharge (Nakaboh+ 2003) until at least 2003, and then
started to be pressurized in 2014. This is consistent with GNSS baseline length changes,
which show onset of ground inflation around Iwoyama in 2012-2013.

All the observed phenomena from 2012 (pressurization at ~600 m depth and
depressurization at near-surface, and very week thermal activity at surface of
Iwoyama) probably suggest ongoing partial sealing of the fumarolic conduits just
beneath Iwoyama. This is likely due to precipitation of hydrothermal minerals or pore
collapse / closing due to long-term depressurization (Hamling+ 2016). To validate this
conceptual model, it is necessary to evaluate mass and heat balance between the
pressure sources and surface heaft flux.

Prototype geochemical towing observation system for detection of seafloor discharge
of volcanic fluids in coastal waters and its evaluation of performance at volcanic CO,
upwelling area
S. OHSAWA, K. AMITA (Akita University)
T. MISHIMA, K. SAITOH, F. MASAMOTO,
H. TAKAHASHI(AIST), N. MORIKAWA(AIST)

A prototype "Geochemical Towing Observation System" was developed to detect
the presence of volcanic fluids discharging from the coastal seafloor in shallow waters
from the sea (Fig.1). We confirmed the stable operation of the observation system and
evaluated its ability to detect volcanic fluid discharge in one of the coastal waters of
Himeshima Island (Oita Prefecture, Japan), where volcanic CO, gas has been
discharged from the seafloor. In the observed sea area, as the concentration of
dissolved inorganic carbon (DIC) in seawater increases, its d '*C value changes toward
the estimated J'°C of volcanic CO, so we believe that the observation system has
successfully captured the seafloor discharge of volcanic fluids. In addition fo DIC, a
significant change in redox potential (ORP /Eh) also appeared (Fig.2), which can be
explained by the detection of H.S dissolved in seawater contained in seafloor gases.
Combined measurements of *’Rn, salinity corresponding to electric conductivity, and
water temperature, which have been effective in detecting submarine groundwater
and hot spring water discharges from the seafloor in the Beppu Hot Springs coastal
area in the back of Beppu Bay, showed no expected changes. This may indicate that
submarine groundwater discharge from the seafloor along the coast of Himeshima
Island is not significant and that gas discharge is the main cause.

(Submitted to Journal of Japanese Association of Hydrological Sciences)
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Laboratory experiments of pressure-interfference and tracer tests of simulated
geothermal reservoirs involving transport and dead-end pores
K. Sawayama and M. Matsumoto (Kyushu Univ.)

The permeability and porosity mainly control the thermal transport in geothermal
areas. In the field experiments, we use pressure-interference and fracer tests, which
individually determine the in-situ value of the permeability and porosity. However, some
field data show a large discrepancy between the estimated value of each method.
One of the possible causes of this discrepancy is the heterogeneous porosity distribution
in nature, such that the pressure-interference (diffusion) and fracer transport



(advection) depend on different void areas. Based on the rock physical point of view,
a “fransport pore” affects both diffusion and advection, whereas a “dead-end pore”
only affects diffusion, not advection. In this study, we infroduce these two kinds of pores
to simulate heterogeneous pore structures of actual geothermal reservoirs. In order to
develop a numerical model of comprehensively characterizing pressure changes and
advection in  a reservoir, we demonstrate the different void areas of
pressure-interference and tracer tests in the laboratory experiment.

The transport and the dead-end pores were simulated by a tube (an inner
diameter of 4 mm and a fotal channel length of 2 m) and a tank (a diameter of 100
mm and a height of 100 mm), respectively (Figure 1). We performed a laboratory
fluid-flow test by an apparatus involving these voids to reproduce the pressure and
fracer responses. The volume change of the dead-end pore was also simulated by
changing the bulk compressibility (changing the gas-liquid ratio in the tank). The
fransient pressure change was driven by the opening of a valve on the higher pressure
(higher water level) side, and was measured by three pressure gauges connected to a
data logger (GL7000, Graphtec Co., Ltd.). In this experiment, we recorded voltage
values at a sampling rate of 10 kHz, and resampled them to 1 kHz via the Chebyshev
filter for noise reduction. After confirming that the pressure reached a steady state, we
then conducted a fracer test. The fracer was an aqueous KCI solution (10 wt.%), and
electrodes were placed downstream to measure the electrical conductivity between
the electrodes with a multimeter (VOAC7602, Iwasaki Tsushinki Co., Ltd.). The fime
variation of the fracer concentration was estimated from the obtained electrical
conductivity. This measurement was performed at a sampling rate of 100 Hz, and the
raw data was interpolated by a spline method to reduce noise.
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Figurel. Outline of the experimental apparatus

Figure 2(a) shows the results of pressure change at P,,.. The horizontal axis shows the
elapsed time after the valve opening, and the vertical axis shows the pressure value
converted from the voltage value of the pressure gauge. The pressure change exhibits
different behavior depending on the tank water level (i.e., bulk compressibility). Figure 2
(b) shows the results of fracer concentration changes. The horizontal axis shows the
elapsed time after tracer injection, and the vertical axis shows the relative tracer
concentration normalized by the injected tracer concentration. In contrast to the



pressure change, fracer concentration shows no significant difference depending on
the tank water level (i.e., bulk compressibility). These results suggest that the pressure
change is affected by the compressibility (=volume) of the dead-end pore and
depends on the total porosity of the fransport and dead-end pores. This experimental
result that the volume of dead-end pore contributes to the pressure change but not the
fracer concenfration change suggests the possibility of explaining the different pressure
and tracer responses observed in geothermal reservoirs.
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Figure 2. Plots showing fransient changes of (a) pressure change and (b) tracer concentration. S,,
represents the liquid-to-gas ratio in the tank.

Numerical calculation of groundwater flow for local distribution and short-time variation
N. Takita, T. Shibata

Numerical methods are often used to determine hydraulic head distribution of the
target aquifer. The spatial distributions and temporal variations of the hydraulic head
are generally calculated based on the diffusion equation in groundwater flow(1), which
is obtained by the Darcy's law (Pinder and Bredehoeft, 1986),

oh _ 0 (rn 0h\, 9 (n 0h)_
57_ dx (Tx 6x)+ ay (Ty 0y) W#(l)

where h hydraulic head [L], Sstorage coefficient, T transmissibility [LZ/T], Wfunction
describing the net water amount into or out of the system per unit area and unit
time[L/T], respectively. Numerically solving the equation (1) requires the development of
a finite-difference approximation. Actually, we can assume an isofropic and
homogeneous aquifer, the derivative functions are replaced by the second-order
central difference functions at separate discrete points of the equation (2),

o _ T [ L N MRt b | W #2)
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where i, j, and k are the index of x, y, and tdirection respectively, Ax and Ay are the
increments in the x and y dimensions, respectively. The general-purpose software,
MODFLOW (Hoffmann et al., 2003), solves the diffusion equation (1) using a
second-order backward finite difference approximation for the fime derivative
(Hoffmann et al, 2003; Harbaugh, 2005). The method is suitable for obtaining spatial
distributions of hydraulic head in a large scale, but not for local distributions or




short-time differentiation. Therefore, to improve time accuracy, we developed a
calculation program which solves the equation (2) using forth-order Runge-Kutta
method.

In order to verify the accuracy of the program, we tried to perform two methods. First,
we solved the problems of constant pumping in a well located in the center of a
confined, homogeneous, and isotropic aquifer. The problem can be analytically solved
by Theis (1935),

©
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and

u = —eréj—

4Tt
where h, the inifial hydraulic head[L] and Q, the pumping rate [L*/T]. In contrast, we

can calculate the problem using the equation (2) with the calculation area of
500[m]x500[m] with hydraulic heads at the edges were constant, and the parameters

of S, T.h, Q, At and Ax of 3.0x107, 9.0x10°[m/s], 0[m]., 1.76x10°[m>/s], 4.39x10?[s] and

5[m], respectively (Pinder and Bredehoeft, 1986). The results obtained by the analytical
solution and the numerical calculation are shown in Fig.1, which are almost the same
except for the time over 10%[s]. Although the difference in long time could be due to
the boundary conditions, we are able to confirm that our program is appropriate.

10
— maitical Fig.1 The variation of the hydraulic head[m]
102 obtained by the analytical solution and the
— numerical calculation at 30m apart from the

ORES well. The difference in the time over 103[s] is
caused by the boundary condition.
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The other method is to confirm whether the pumping test data (Meidai Kougyou Ltd.,
1988) can be reproduced by numerical calculation using our program. The pumping
test was conducted on December 14", 1987 at the well with a depth of 300m, which is
located in the Institute for Geothermal Sciences, Kyoto University. The decreasing of
water head by the pumping is fitted by a regression curve of Jacob’s method (Jacob,
1950), and the field parameters of storage coefficient, S, and transmissibility, T are
estimated as 2.87x10°, and 3.66x10?[m?/s], respectively. Using the parameters, the
amount of decrease in water head by pumping can be numerically calculated at any
fime. Some decreases in water head estimated from numerical calculation are
corresponded to the observed pumping data (Fig.2).

We created a new program which solves the diffusion equation in groundwater flow
using fourth-order Runge-Kutta method, and suggested that it can calculate for the
fields under local distribution and short-time variation.



30 Fig.2 Comparing the observed
pumping data and numerical
calculation. The calculated heads are
very closed to the observed heads.
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Wiley & Sons, New York, 321-386.

Meidai Kougyou Ltd. (1988) Report of experiment well at Institute for Geothermal
Sciences, Faculty of Science, Kyoto University.

Pinder, G.F. and Bredehoeft, J.D. (1968) Application of the digital computer for aquifer
evaluation. Water Resources Research, 4, 1069-1093.

Theis, C.V. (1935). The relation between the lowering of the piezometric surface and the
rate and duration of discharge of a well using ground-water storage. Eos, 16,
519-524,

2.2. {®X Papers

XE BE

FalgR AL ESE 1K OICE 1T 52019~2020F < 7 Y IEX D FBRES) —2019F583H~5HEX
ZROKFEEORH —, BREX REEL BEARK, KEW A, AL, 20216098, &EF:ED
The 2018 phreatic eruption at Mt. Motoshirane of Kusatsu-Shirane volcano, Japan:
eruption and intrusion of hydrothermal fluid observed by a borehole filimeter network,
Akihiko Terada; Wataru Kanda; Yasuo Ogawa; Taishi Yamada; Mare Yamamoto;
Takahiro Ohkura; Hiroshi Aoyama; Tomoki Tsutsui; Shin'ya Onizawa, Earth, Planets and
Space, 2021F128

Locating hydrothermal fluid injection of the 2018 phreatic eruption at Kusatsu-Shirane
volcano with volcanic tremor amplitude, Taishi Yamada; Aika K. Kurokawa; Akihiko
Terada; Wataru Kanda; Hideki Ueda; Hiroshi Aoyama; Takahiro Ohkura; Yasuo Ogowa;
Toshikazu Tanada, Earth, Planets and Space, 20215128

HHER - SARKFENFEZ BV AL EAOBZSROSERHBELRY O 0E & BAE



ROBRE, "HTE: BEFEX F2AT F)IE LRME; BAFH KEWE, XU, 20214

KREZ

AERBELICH T2 BARAEME, KOBERAEMRSERS, MANE, KREZ XORER
HEMRRImE, 20214

AR ZFAWRWEROBS A AN, KREZ, =Z81E,; FER L, MENE, XORER
HEMRRIE, 20214

aE iF

Deformation source revealed from leveling survey in Jigokudani valley, Tateyama
volcano, Japan, Kohei Hotta; Shigekazu Kusumoto; Hidenori Takahashi; Yuichi S.
Hayakawa, Earth, Planets and Space, 2022%F1H, &58 D
T—r—RBZRAVWCREEREDI R OME, MARE SEHR RPER BB, mER
& 20215, A&E D

SEH EER
BN RIE IR ICE [ 2R EM TR DO RIAZE), 2ERE; SCMAERL, T KPR, 202148
R . &mAD

HE =2

Sampling Volcanic Plume Using a Drone-Borne SelPS for Remotely Determined Stable
Isotopic Compositions of Fumarolic Carbon Dioxide, Urumu Tsunogai; Ryo Shingubara;
Yuhei Morishita; Masanori Ito; Fumiko Nakagawa; Shin Yoshikawa; Mitsuru Utsugi; Akihiko
Yokoo, Frontiers in Earth Science, 2022538, &5 D

BIRNRNO X Z TR SNICIPEG T 7 1 VOB TTE, BESE, AHEE, KU, 2021594,
HoeA D, EREE BEEE

Combined approach to estimate the depth of the magma surface in a shallow conduit
at Aso volcano, Japan, Kyoka Ishii; Akihiko Yokoo, Earth, Planets and Space, 2021512
A, &%ED

Development of a drone-borne volcanic plume sampler, Ryo Shingubara; Urumu
Tsunogai; Masanori Ito; Fumiko Nakagawa; Shin Yoshikawa; Mitsuru Utsugi; Akihiko
Yokoo, Journal of Volcanology and Geothermal Research, 2021548, A D

FEKFE

Aeromagnetic survey in Kusatsu-Shirane volcano, central Japan, by using an
unmanned helicopter, Takao Koyama; Wataru Kanda; Mitsuru Utsugi; Takayuki Kaneko;
Takao Ohminato; Atsushi Watanabe; Hiroshi Tsuji; Taro Nishimoto; Alexey Kuvshinov;
Yoshiaki Honda, EARTH PLANETS AND SPACE, 2021578, &E&HAE D

Magmatic fluid pathways in the upper crust: Insights from dense magnetotelluric
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observations around the Kuju Volcanoes, Japan, Koki Aizawa; Mitsuru Utsugi; Keigo
Kitamura; Takao Koyama; Makoto Uyeshima; Nobuo Matsushima; Shinichi Takakura;
Haruhiro Inagaki; Hiroki Saito; Yasuhiro Fujimitsu, Geophysical Journal International, 2022
F2H

RS - SARKFENFEZ BV LSREAOBZSOTEHHBELY O DRE EBAE
ROBRE, "H TE; BiFk 8K, F2A KT, S/ 18, £R HE; %8 FE K8 B8R, AL,
20214

Electrical conductive fluid-rich zones and their influence on the earthquake initiation,
growth, and arrest processes: observations from the 2016 Kumamoto earthquake
sequence, Kyushu Island, Japan, Koki Aizawa; Shinichi Takakura; Hisafumi Asaue;
Katsuaki Koike; Ryokei Yoshimura; Ken'ichi Yamazaki; Shintaro Komatsu; Mitsuru Utsugi;
Hiroyuki Inoue; Kaori Tsukamoto; Makoto Uyeshima; Takao Koyama; Wataru Kanda;
Tohru Yoshinaga; Nobuo Matsushima; Kazunari Uchida; Yuko Tsukashima; Takeshi
Matsushima; Hiroshi Ichihara; Dan Muramatsu; Yoshiko Teguri; Azusa Shito; Satoshi
Matsumoto; Hiroshi Shimizu, Earth, Planets and Space, 2021128

=L ME

Elastic wave velocity changes due to the fracture aperture and density, and direct
correlation with permeability: an energetic approach to mated rock fractures, K.
Sawayama; T. keda; T. Tsuji; F. Jiang; O. Nishizawa; Y. Fujimitsu, Journal of Geophysical
Research: Solid Earth, 202241 B, A D, EHEEE, EFESE

BMEFE IC & 2 I ROEEDAIE KR D B EhE#fr el a0 M, B SR, & tht; I EZ;
AT 8R— FUMNE L & BEFRRBEFREWXEE D, 2022F1H, BEFHED

Digital rock physics revealing the relationships between permeability, resistivity and
elastic wave velocity of rock fractures, Kazuki Sawayama; Takuya Ishibashi; Fei Jiang;
Tatsunori keda; Takeshi Tsuji; Osamu Nishizawa; Yasuhiro Fujimitsu, Proceedings of the
14th SEGJ International Symposium, Online, 18-21 October 2021, 2021E118, E&xED,
LHEEE BEEE

Scale-independent relationship between permeability and resistivity in mated fractures
with natural rough surfaces, K. Sawayama; T. Ishibashi; F. Jiang; T. Tsuji; O. Nishizawa; Y.
FujimitsuGeothermics, 202178, BEsia D, FEEE, EXES

FEF - BB O 7 F OV —IC K 2EEHRER | BB AW —F0, AR KR ZFE L f
&, 18 B, AR EEE = Journal of the Geothermal Research Society of Japan,
2021F48, &FHAED

R ER&

KXALENFEE SEERITICSL 2 HIMEROREDDES L IHEDTIFIE, 2 BRE, T
IKEPREE, 63, 137-149, 20214688, AEmvA D, FEREE, EFEE

B KILMERSIR MRS BB IS & 1F NI TKGI D REAZEY, 2 BRI, SRAE R, KPR
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63,151-157, 2021488, BEHA D, FREE HEEE

Large-scale hydraulic conductivity distribution in an unconfined carbonate aquifer
using the ocean tidal propagation, Heejun Yang, Yasuhiro Tawara, Jun Shimada,
Makoto Kagabu, Azusa Okumura, Hydrogeology Journal, 2021568, BERAE D, EEEE,
s5EEE

"HTFE

mHIES - EARKFENFEZ AW EALPREAOBRDSOTEHEELEYONE S B E
ROBE®RE, "H TE, B 5K T2 K, T B LB BE, ED FH K8 BE. AL, 66,
171-186, 20214, BB D, EEEE

Wk =E

Mass balance of saline lakes considering inflow loads of rivers and groundwater: the
case of Lake Issyk-Kul, Central Asia, Kei Saitoh; Rysbek Satylkanov; Kenji Okubo, Journal
of Arid Land, 202218, &&tB D, FEEE, BEEESE

Understanding the water environment characteristics in various rivers, Yoichi Morimoto;
Yoshihiro Igari; Kei Saito; Erina Yaomagata; Muneo Takemoto; Akihiko Naemura; Koji
Kodera, International Journal of Human Culture Studies, 202218, BEFHE D

2.3. i#@&E - (O%EF K Presentations

KR{E=

AFEDARREBERRBHOER, KRED MNEEERERHBEMRSRKIKRS, 202147
B.8BFED

BIEMBEROBREICET 2D FHEMTME, RIEZ; AOMESRS, 2021448, BHFED
AAFEFICHB T ZDRRKPOY VEZTFREERLZERAMALMER (AHW23-09) , ANEE; X
RIEZ; HBEMR, BARMBIRZRERFES2021F K=, 2021F6H

SEH EER

WEKICEDFERS NI TRKPRIERROTVERRY I 2 L—2 3>, IREFESE: SEEER,
AAMIRIEZER6BEIF R, 2021F9H

RUFTFARRHIR (C & 1T B2 ANEM T KGO BEAZEENIC D WT, 2 ERE; SREHERS, BAMTKER
2021 FRFHER, 2021114

=L '

Relationship between permeability and resistivity explored via the numerical simulation
of sheared fractures Sawayama, K; Ishibashi T; Jiang; Tsuji, TAmerican Geophysical Union
Fall meeting, 20214128
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TYZIINERYBEIRILF—HNT 7O0—FICL 25 0BRHOBMERREHTE, ZILME, 7
FE HEER: § R L 2 BOURE, BAIRRENZEG2021F AR, 20215068

B E
BRERREFEROT—7IC L 2AEEBORME & FHIcBFEICHE T TcRA, FFESD, B
EAVSAVEERYYRIYDA TFhEEO—TEDH S EROEEDOHEMZE, , 2022418

2.4. EEZHIRY Books & Other Publications

XNREZ

M AADEBER-170BROY A TV A- (—RHMEEABRERBIESEE) | SEHE (VI
MHEA - 6-1T1IUERER, 6-12FMERR, 6-13FERANILDRER, 6-15BIEFEFOXEFEERR) &
BEE

s BE

An infroduction to probabilistic fault displacement hazard analysis in site evaluation for
existing nuclear installations, HiFEE (LiFE %), £, Intfernational Atomic Energy
Agency, 2021118

2.5. NEPES : RIPHAEERBIE External Funds: KAKENHI

KE BE

201 6FREAMIE (IR AL T TIENZE MU H—F 507, BRIAR(C), INX517040:E A
BRRIZRE, WEKRZFE, KEWE, B 2018F481H, £ 2022638318

Z4VEY - F=)LRLICBITZZDHBHEAED NI NI RAT LORKEBEDHF, EF
HEMFILEES (ERERMITRL(B), FRM7HIKRENZE L VOZORENT, ZHE
KF, RBBAE2, B 2019%F481H, £ 2023%3831H

KR{E=

BEXICHET 22WEIMTIC K 2 ALTEEITE  KEKIEA OB DR, E8H5(C),
N 4317030 ER A FIREIRI 2 REE, (SMIA%, 2588 B+, B 202054818, & 2023438318
HILTSHDAKEEBWHFIBRAXIESE=Y U v FFE0ORK, EBHE(C), INKH
25030:F55%¢ T2 R8E, FKAAS, A 1%, B 20194818, E 20224038310
BACBTTREEEZR U 0T LWERARE TOIRK - BB & RABEIR IR DREE, BT
9%(B), /NX7317040: EHAMBREIZEEE, REAE, 5 RE, B 2019F481H, £ 2023%F3H
31H
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B BFE

BHRET YV ILERWERNGIEENAHEEF EOMFRAR, BEBAR(C) BRKER
2 BEKEE, REBRZ, MARE, B 201744810, £ 202243H31H
ENREVENMRET — Y ZRWCHBREM M OHEEFEICDOVLWTOMFR, EBMR(C), /X
31020 MIRERLTER &K CTRILF—FEE, REKRZ, MAKE, B 2020F481H, £
2023%3H31H

T4UEY - F=)LKIUCHIFZFDBERICEDI L YTV Y AT LAOFKEBIZOWE, EER
HEMFINRES (EREEATRE(B), FRON7HIKBERNZE LOCZ0ORELE, 2HE
K2, BER E2, B 201948 1H, £ 2023438310

SEH 8B

SR RREEEZ AW CEENMEENDOKRREICET 25, EBMR(C), XKD
17040: B3R B 2 B&E, REKRZE, SeH EEF, B 202148 1H, £ 2024%3H31H

Ry 2 TH Y 75 —%BWCRRKFPAGTH A DREEAH O, B8R (C), \NEKH
63010 IRIRENRERRATRRE, BRRKE, MEEA, B 2018F481H, £ 202243A31H

it

HE =2

KINBESY v MEERFEICE & DVWEHT UL WAL XSO AT FE DS, ERMR
(C), /INX5}17030: R ANFEIERIFBEE, mEAZ, HE T2, B 201954810, E 2022537
315

I

FEXRE

RO—YBEHUERIREEICLD2BEARESZETZY U V7 L EAYRBMHE, E8BHEA) PR
WHMEV AT LIR, RE2T%, BXIERELCZOEENT, B RRRMZPIAEA, BFE
—Ml, B 20215F485H, £ 2026%F3831H

KERIEAICE 1o 2 BERLLME T 2K R OEBLAIRRRTE, &R (B), I\X 2 17040: ER#1ERE S
B, MEKRE, B A, B 20204818, £ 20234%3831H

INEUEE A A R WVCIR DOR U ERRSERIC L B NEESE=F U v, BB (C), /INXKD
25030:B5 K TFB9E, REKRZE, FEK T, B 2019F481H, £ 2023%F3831H

NH TE

EITEFEEZ B\ o RO HERERE O H KB F O PR ERHER I & 2 IR
BRI DUIRHOHETT & MIERAE G B A DRZE DARER /X 73 17040: EFHIRRI 2 BE, BEAKRE,
RA FH, B 202084818, £ 2023F3AH31H

RIREREEAIREDEHES - EARKONIC L 20 FEMIRES - JIEEEDIETT,
BRARMEINEES (ERLRAERRIE(B)), PR 7 HIRBENZ L L 2 OBEENE, Eiz
MRREREANERBIMR A, B X, B 2020F4A1H, £ 2024F3R31H
BBERIR I & 2 MIRAIIZ T AT 1R O MIERBGSE T & IR E M SEADRZE DRIR, ERIAT(A),
PR 7R ER P E L U2 DBEEDE, B FRREEAEERIME ST, \H &,
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B 2021481H, £ 2025%3A31H

Wik £
MABHZERUIIBHOCFENEES L CKERRERDOET, HFIIR, N\X5304010:3HHE
PRE, REKZE, Rk £ B 202144810, £ 2025438310

2.6. NEEE : #Dfth External Funds: Others

KRE=

BEAILT ZNUCHT BT VRFERAEEE QM2 RFORHIEERRFHR
W, B0 3 FERTARREFHXNRERTLE (EXBATOER FONRERICHDH
) TRFZECHIIT XETTR

RIS QM TKDIIRICEET 2MEME, BT, ZEEME

A FE

ZERENREET —F ZAVCHE X SHERBERFOME R MERAKEFZDOME, X
R, EIERSRA R, ZFEZE, B 20215648158, £ 2021598158

RRHFME, At KBRS ER, TS

FEARFE

ERMTR SRR, NEDO B KEBEALKARHRASE, B 2021F481H, £ 2024F38
31H
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3. HFE Education
3.1. #HYEIB Teaching Subjects

XE WE

ILAStE 27— : g T2 KD E AHTH, £2FHERIE
ERHBRYIBEF AR, B¥Y

HIRRERFZREES D ARIH, BFY
HIRRERFREES D CEH, BFH
HIRRERZREMRT 3BEF, BEE
HIROYIERTHA, £FHBERIB

7« —I)U R#IREIZEIHE, £FHERE
WEZEIF—)U | | ABiEE, EEHER
WEZEIF—)U | | BEE, BEHER
WEZEIF—)L | | CHIEE, EEHER
WEZREIF—)L | | D&, BEHER
XILYIRFRIHE, IBEED

KILIES: - KILTRIAEEE = +— )L ARTHA, IBEAERR
KRS - KILTREEE S +—)L B EA, EBRMER
XKILIES: - KIUFRIAEEE = +—)L CRIHA, EBEMAERR
KIpEES - KILFTRAEZEE S +—)UD%EA, ERMER
NIPBEZ - KILRAEE ARTE, B2 RHR
XKILPEE - KILFEFE B EES, BEHRR
EURIMIKYIEZEE ARTHRSE R, IBFER

KREZ

HERT U =0 XX F—IARTH, BR2HER
HERT U N =0 2t 2+ —IIBEE, BEHER
HIRT U M=V At F—IARH, BEHEER
IV b= U X1+ —IBERH, BEHRER
HIRRERFREEE DDRE BFS
HIRRERIZRERRT 2BF, BFE

HuERENERIH, AR

HOBREE - HEGRATE ABITHR, EPER

HEREE - HEGTAT BIRHA, EPMER

HIIRENE - MERARE S — )L ARTHR, IBZIARR
HWIREF - HBRAFEE S 7 —)L B, BEHAER
HIIRENE - MEGRARE S —)L CRIER, IBEIA TR
HIREAF - HIBRAFE S 7 — )L DRHER, BEHRR
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SREBMIRE RIS | FTHMIMCPRE, BEPMER
KEMIRYBFZEIF—)L | | | ARTH, IBZEMARR
KEHIKYEFZEIF—IL | | | BEH, BEHER
KEHIRYIEFEIF—)L | | | CRIEA, BFEMARR
KEHIKYEBEFZEIF—IL | | | DiRHER, BEHER
FAMBRY IR E B RIHASE T, Y

Be/K P RTHEASE R, FEAER

A mE

EAHERIEZE S 7 — )L ARTHE, BZAAA5TR
EAERYIESE Y X > — )L BRE, BPARR
EAHERYIEZ € S 7 — )L CRIEA, BAFE
EAERYIEZ Y S > — )L DIRE, BRAARR
MIRRERNFRERE D CRE, BEFH

HOEREVERIHE, I

HEREE - HBGRAZ ABTHR, EBPTER

HEREE - HEGRAT BIRHR, EPMER

HIREF - HIBRAFEE I+ — )L ARTH, BEHRR
HIIRENE - MERAFE S - —)L BRE, IBEMARR
HIREF - HBRAFEE S 7 —)L CHIHER, BEHARR
HIIRENE - MERAFE S - — )L DR, IBEA R

AEARIER, BEE

A E X F— )L ARTHR, BEMER
AEE S —)L BREA, BEMER
A = - — )L CRIHEA, B2MER
AEE S+ —)L DR, BRMER
AT - MR EDER A BTH, PR
BRI AR E BaliiEh, B

)l =53

7 O-/NIL77 b= AFIH, BEER

KIpEES - KILTRAREE S+ —)L ARTHR, B2 AAERR
KL - ALUTHEZE S+ — )L B, BRHER
XIEES - KILTRAEE = +—)L CRIHEE, BEMAER
KL - AUTHEZE S+ — )L D%, BRHER

SEH BB

WINRERZFRBEE DCRHE, EBPE
WIRRERFREMET 2:8F, BFE
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HoIREAARIHS, AT

HOEREVE - HEGRATE ABTHR, PR
HEREE - HERAT BIRHA, EBPMER
HIIRENE - MERARE S — )L ARTHR, IR
HIREF - HBRAFE I 7 —)L BEH, BEHER
HWIRET - HIBRAFEE S 7 —)L CHIHEA, BEARR
HIRELF - HIBRAFE I 7 — )L DRER, BAHER

HIERDYIERTH, £FHERE

KEHIKYEZEIF—IL | | | ARTH, BEHAER
IKEMIRYBEFEEIF—)L | | | BRHE, 2R
KEHIKYEFZEIF—IL | | | CHIHE, BEHAER
KEMIRYBEFEEIF—)U | | | DR, IB2IARR

MERZ AU TEZ 2 WIRKREEIRILE—) R, 2FHERE
HAMBRYIEAEE B RiHASE T, Y

Be/KFRTHEASE P, FEAER

HE =E

ILAStE 27— : g CEH S KD E AHIH, £2FHERIE
ElEHERY RSP S+ — )L ARTHA, EEHER
BEAHIR RSP S - —)L B, BEMER
ElEHERY RSP =+ — )L CHIHA, EBEHER
BEAHIRIESE ¥ S - — )L DR, BEMER
HIRRERFFEEE DCHRE B¥S
HIRZERZREMRT 3BE, BEE
XILYIRFEIHE, IBEED

KILEES: - KILTRIAEE = +—)U ARTHA, IBERAER
KIpEES - KILTRAERZE S+ —)L B#&HA, ERAERR
KILIES: - KILTRIAEE = +—)L CRIHA, BEMAERR
KIpEES - KIUTRAEREE S +—)U D HA, ERAERR
XILREZE - KILRAEE ARTE, B2 RHR
XILPEE - KILFREFE BREAES, BEHRR
EURIHERYIRF AIHE, BEY

EURIMIKYIE SRS ARTHASE P, BFE

FEARFE

ILASE 27— : [E TR L AMDOE HRH, £FERE
WIRRENFRERE D CRKRE EPY
WIKNEXERPREMET 185, B
ISR ER R E X+ —)L ARTHR, 2R
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ISR ERRFE X+ —)L B, BEMER
ISR ER ST E S+ —)L CRIEA, IBEMER
ISR EHRRFE S+ —I)L DR, BEMER
KPR EIHE, R

NILPEBEE - KRR E S — )L ARTER, BT
NILPBE - KILRAEFE 2+ — )L B, BEMRR
NILPEREE - KILFRASEE S - —)L CRIE, BRARR
NILBE - KILRAEFE 2+ — )L DREA, BERR
BRI IEARE ARTEIES, EPY

ZlL &
HIRET - HBRETFE S 7 —)L BREE, BAMER
IR - HBRAEZE S 7 — )L DR, BETIRR

3.2. 2 EE Participations in PhD/Master’s Defense

XE #h&

FRIER 12014201 55EEZEIHAIC B 17 2 VYA Y RDFES OB, AFHAE, BEHER
(fB1) , BIE 2022F3H

201 6 REAME I K BPUERNILALOHREES & VI NIEEDADFE, ERSE, BEMAER
(&x) | E£&E 2022528

LZIEBEHAT — 5 N5 RB12201 6FRER A ILIRRNEX ORE G, BOMH, BEHER (B

+) , & 2022428

IR RN IC & 2 FERILPES — K OEDE DT —2015F 108238 Y I Y KEKUEH

FEARIZHIC L T—, INER A, BEAER (L) | BIE 2022628

XKREZ
BEBEHEKL —5 O ZFERERZER U ILEEE K@ EFEDRSR, 5Kk, BREHER
(&L) , 8I&E 2022428

A BFE

201 $EFREAHNE IC & 2 FER N ILEDDOMRERZEE & YU/ NIEE DANDEE, BEREL, BEHFR
(1&x) |, Bl&E 2022524

TIA Y NECEDCAO— Yy 7REBOERBFIEOHTE, HNEBIE, BEWFRE (1B

I) |, BIE 20224 2H

BE =2
RIERAIL2014-201 SEZBHRICHE 1T B NI NA Y RDORS DRHEZE(L, AHAE BEMER
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(fB1) , & 202253H
IR R IC & 2 FERIL P EE— K OEYE ORIEHEE —2015F 108230 Y 7/ VK EKIER
FKERZHCLT—, IVERA, BERER (BL)  £& 2022628
LZIEBHAT—5 15 B712201 6FMERAILIRFENE X OFEAEBRE, BOMH, BEHER (B
I) |, BIE 20224 2H
BRFEZAWCKEICE T 2 UEEONE, XTIt BEMRR (BL) | BlE 2022%F
2R
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4., KEFEE Administration

4.1. £FEE (®M%F) School management

KE ®AE
HERBVARRTIERR MEER R

42 EFHEE (®HZF) Faculty management

KE BE

HEREAI TR R R
EAMARMIRRAEM R RREE RS RE
BEMENEREX1U T« EEREE
BEPMARRNEIHERRER
EFMANERRSFZENE
fEHEEREREE

KRE=

EAMARMIRAZM R RREE ERER

a4 &
EPMERRHIRR PN AR ES hEEE
EPMARRETEEZEERER

Hlll &8

BEPMEMMIRRPM AR EE HEREE

SEH BB
EAMARMIRAZM R RREE RERER
EFMANECRR - FHIEESE8
HP - BEEERER

B - HEEES HBEEREE
EPMERRE - R2ZE8REE8

BE =2
EPMRRHIRR PN AR ES hEEE
EPARISACRALY - HZEEMFIZER

LHRNEEBRER

A



5. 22fif - tt& 8@ Academic, Social Contribution
5.1. ZBF Committee Members

KE WA

ERE XHBRZE RPN - PWESESSAMFEORE HREAURE RRES
E RAE RRAFHE - KBTI AHREZER

E RE, BAKRZERE AERHEES

E RAE RRIEAPHIRRENTZR  AEHEEE

F RE, RERAUAR - AMBEHBETOY 27 MAILERSBAREEETS 28
E 7R NUBEAFRERRER

E RE, KNUBEAFIERS XEBFHIRESER

ERE MUBEAFIERS &0 ARMEERZEER

E RE MERNUBXSZHEREES

E RE ML ARZENKREMIEERES

E R MR UEMENASULHRIZNEFIZERES

E RE, Y A N\— 7 R PMERRE

KRE=

B 20214, £ ], £8, AR/ BERMFMAMNBEMEE R

B 20214, £ R, B8, HRORRBZER

Z RE, £8, IFTREREESES

E RE 8 AOPRERREGHAERZER

R BE AR ERAEMES

F RE, FER, RORREEESRRIS

E RE £8, MYTBIEARBRRAAR - SEIIYEFREEHRERBART RN\1HU &8

AN
FAN

E 7 &8 BRERBFR
ERE BEEHR KOKXERK - BET YA Y HEHREY 5 —

A mF

B 2013%, £ i, NZEE, MEREFS

B 2009%8R, E Rx, "MERE, REZE VEREFR
B201956A £ 2021458, ff&8, BRAMZES

B20165F6R E 2021658, NMZERE, REZRE BRUMZER

SEH EER
B 2019938, EBE, "BkYEFRFE REEZE BKYEPS
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Il fE

B 20175, & BE, HAMRAEF R v N7 -V HMER LHRHE, HAAFS

H 2020%, E 20214, Secretary, Student Chapter (Kyushu University), Society of
Exploration Geophysics

Bk E
B 2021548, £ RE, LBEER, FRKREMIEZS
5.2. RTSHAEE) Academic Contribution
Bk E

ERAFMEFR 2021 FEE2EGIR (Y YRIDL) , XIVBER - EyYayF7E, N
[R3CER, B 20214128

5.3. t&E@kiEE Social Contribution
=ik E

HERKREOEE—FHE, BE - 158 FHEEY BXXBARLU2EKREY Y 7T
ZE8R, B 2010F6A, £ R#E
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6. EXF—

Seminars

NILPEZ - KILFREFEEI F—) (RS ZEEIF-)

202144H20H

2021F4H27H
20214F5811H
2021558 24H
20215 688H

2021568 22H

20214F6H29H
2021478 6H

2021410H 12H
20214108 26H

2021411H30H

2021412A7H

20214%12H21H

2022€1811H
202241 H25H

EEFAF T#IrNR A X Z8UAIC K B FERPEE— KOO REEHETE
(2020-20214F)

Eik £ 'RIOBRRRET —FICED CHITHKRENREDOHETE,
NHTE TBEZENSHET D ANUIKFREMETY OREERE

S0 3 FE KUS02+HKD04 ERIARESR

2 R TRINEEBICE T2 AEM T KUDORIAZLE,

WARE "EAREPENRED/NT—IRINLET A ILF YV TICD
Wi,

SRR THh TR KA T — 9 D SEEKDREZED BR< )

FEATE ThEAXLUICEITZEDRUZERBKERICDWNT,

AT ThEILDORIAIOEFDHFRZEE,

B A (HEX) THIETEEHL SR I N SMELOBKRETIVIC
2L\

Eike £ "ERafEATICK DEHOHRITETT,

BEZE "SRAEOMERILUFESE—XORNDOMFZEL,

KRIEEZ THILTZEEN S OFRIEIRCO2D KM

KEWE TFERALADVUI(Volcanic Unrest Index) B A DR
EILME THIET & HERREZ AR L CEa8RHNOREREIZE DF
BH.

HuIRENZ - MIRMEFEEI F—IL (&BEIF-)

20215 4H23H
20215 4H30H
2021%587H

2021FE5814H
2021%FE5H821H
2021E5H828H
202168 11H
2021E6H25H

2021%7H2H
20214 7H9H

2021%7R16H

20214108 15H
20214%10829H

AHEE ME - ZRY I FILEBWLCIINYAY RIES - JMERFED
FIRFHERE ]

AiE % TRER014EBANEIRICHE T 2 T BB O#EB,
RESES "MERICERYT 2T KPOZBILRETEDHRE,
ROt TFAEFALICHE BV IKETEANS S CERIBADAHZ
A LHEEICHEIT T,

KAFRES TFEAILT ZEDOHREE ICDWNT,

BABRA "BOSTEMIEIC & 2 BEERBERE DM

IGEBAN T2015F10823HD VY U WKESIBRRFEERICH SN EIR/N
L R D TR |

FERN TAhEALBEICHE T D3DHK A > /\— 3 VT

FHES MEAPEDEE,

EREY WBEENMENLOVIILEEDICEZBFEICDWNT,
IRE AN TRIERIL O K LMEEICDWT,

FAXKR "M KZE(LOHEERN DT

BT 5B "TBRANATICL > TESNDBREATTDIRERIE,
IREBIESL TENZEICER U 2 KPR O ZBLRBETBDIER,
EEREEY TFEHALONYINIEEDICHT %201 6FEREAMEDRBZNALIC
K BFTE,
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2021%11H5H
2021411 812H
2021£11826H
2021412831
20214128108
20214128 24H

2022%1R7H

2022 1821H

20224 1H28H

202242H4H

HBOfE 201651088 HMER A ILIERIE X DERLBRE~FIERBREIC D
W,

NGERA 20155108238 IChERILTRE U ¥ I Y KRR DRIIC
FHSNTZBIR/ VL X DR

INREAN TRIERAILIC & [T 2 BN EERETE TOATRIME D RFEZE),
FEHSR MTKREY I 2L —Y 3 VIcEDWeKkAIOBEZL,
FERN TA/N—2AKRA Y /\—Y 3> 03— RKRDER —ADMM®DEE &
ETF—INDER—,

FEHES 2015F9814HDOMERILEANICE T 2EAMEDETE,

AE 1 THEHEAERICE T 3T HIER S5 O#B,

5T 5 "monoplottingZ AW\ e BvR A BHR D 1E /535

BARA TS8ERME (pH<3) #KICEBEEGHEZRE ST EZSEADE
ENHERE

PSR MTAKREY I 2L —Y 3 VIcEDWekRIOBEZL,
FEBERN TAN—RBRA V/\—Y 3> 0— RKDIER —ADMMODEE &
EF—HIANOBEAH—)

ERESE M2016FEAMEIC K DAEAURDIOMBRESHETINIEED
NDFE

MOt "ZIEEEHNT—9 15 RBc201 6EMERN I LIIERNE A DFKER
£,

AKARER FHEHIILT ZEIORBIGLEEROZEERICDOWVNT,
IGER A TEIREEERTD S M iz MERILFESE— X OEYE O IEHTE
—20155F 108 23A Y I Y KESBRREERZHIC L T-)

FEES 2014598 14H OMERAIUBAICE T 2EAEREDETHE,
INVREN TRTERAILICE W TIEXEFEE TRET DARME,
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7. —#XAFRE Open House

RRKV14—OU R —fignmEs (BIA)

RKD 1 —7 2021 ARFER—RAFEEIL. HRESAERYOZ1 N7y TERIIHFIE
ERBDERULH, BRAHEAHBERIEFHEIOS U ¢ LAREIE (COVID-19) DS
BHIEREDzH, AVTFIVRICKZTIZIVAVT IOV EAY TAVICKDERIETERL
feo

HEERNFRIE20214E11B5H (£EH) 10B~208FIcA VT YV NI K 2 EFER UL EY
THIMEMRAEEY EHRABRZBN Ulc 3ADREREE (5119139 (K—LAFERE
AT K. CHwY 7 YER, WANTER) « 7AORAEHE (5HN269) (EKOREA
E, BROREAE. MEZDORRAE. BREHEARDT YT VJ BEBEHAADH
ﬁ\ﬁﬁémhzwﬂﬁ\EwﬁTwﬂﬁ)\4$®m SIENEE (GH8)  (WHEHEERIB

Etﬁeﬁtaétﬁm AR DEERE DR, ARERDE) 22 KL, FAEER
m%r&otoﬁﬁnM &, 11858 (£EH) 15K~ 16REICEBEL., HERmARE
HIRICL D "ENEEDSHIFHEAMDOEEE TV M=V X, DFEENHD., 720DSNE
MNHhoTco £y 11ASH (EEH) &11868 (HEH) MHED18K300 ~208FIC B #RE
ALY TH DM ERRARERYDO A N7y TERE{To>fco KERRDOL VHED DR
YIRERE T4 N7 ZITEDRRL >V HOLIENGERASH T TRE BN TN ANE L,
MHEDLE28ZDANSIL 2.

FRIOFIAINRICK D EROESHIES . FINFHHRADBE. HRBERDOR—LR—T
NDEBEHDHTH>eh. Z< DHDSIHH > feo

MAERAEREID A N Ty T
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WENSORBENE FYRREECNC

EhRRhodl
s AMDMELTIF=0R

4'..!’“;'?.

VRESHETY EREGOEWENND VAR %

RECRCFRDEREN
L EL RS04

HEER

hHROADAR

*YFY Y RiEEAR AV A VI LB AHBERDKET

RRKI24 =7 —hizxinBReE (FIEF)

1. EU®IC

RRKT4—7ZAD—KRE LT, 202157830H~881HD 3 HME. "HREDZA 7y
+AmIRZFEALY Y v D - 7—R) T—REFS, "@YEEBER) Z2TNThERBLU.

DEDOZA N7y 7TlE. REDBARXRBICMZLEDEI Z13EFERAL., ThedlfTLTY
Iy F—REFESTIL—MEEPANLUICDOWTESRER B >Tc. 2BHED—REZEET
& REBIOCENMCERT—ZAZRIT. RFTTEBOBNPERLREE{To>/, SHEDEYER
BLid. BRETSLHMICHIEESNTVWRREODRNESPEESEEM L I,

Flo. EFECSIESHREHBEIOF VAN AREIAFIERRE LT, B2FHHZEAL.
1 BRSO DABERGHIE (RK104) 2X%iF. ERTINEVDRRISBRVLSHIRER
EUlco 5IC, WBICHIEDBERLVZREFE. YRIBLP Tz AV—ILREZERAL.
FIGEICH ABROERIEP YR DER%EHBFEL LT

2. AR
@ RRY—BRICEDARABE LYY —DELBN - KILFO—ME (T #E
@ NBARER - RER

TR~ o YRR - Y=~ LY —&ER,
MERE & > o IRENAER © WWRD 4 —~JL MR B E

@ HREMETY
MY F VR DER) - BT - KEERE ORIER
MERDRN A 207 4 Y DER) - TRERAKILDOEHYIER DRER)
59y Y - 7— AR - T =AU S RET OETTREBRR,
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3. #H=EMOAE
® RRY—iER
® BABEIFYAILYEX—
@ BHEIKE
EeEl i
HHME - RBABBHE - BEAHNE - SooiE - SEHAE
@ WebR—IEHE
REBRZE (RRKV+4—7VR) - BERARE - KILUFAKREY Y — - #IREVFIR TR
@ LHO#KTIES - Mk
HHE - RABBHE - BEHAFE - 7L ERER

4. HHOKRT

7

KBS T TOWRT EEBF ORI & VIR

FIv Y - F—R%&E o IR BERIBTUAIERER
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8. KEh&E \Visitors

RIS

20214F

20224

Bl

20214

4R19H
5H13H
5H26H
7H14H
1MA%H
1MANH
12H2H
12H21H
1A13H
3R9%H
3A11H

3H16H
3H25H

4R17H
4H27H
4H28H
5H10H
5H15H
5H16H-20H
5H24H-25H
7R7H-8H
7H31H-8A1H
8H4H
8H19H
8H21H
8H31H-3H
9H2H
9H13H-17H
9H15H
10H8H
10H19H
10H16H
10H22H
10H25H
10H29H
11H25H-26H
1MA1H-4H

RIS 54

AAERE (EEREINEAREREE
HEEK (BAPRHARER)
AAPERE (EFRESBARERES)
AEK (FUMNKZE)

ADEHE (EEREHMEARERLES)
BRILEK

NHK X 53 BX#1 3E

APEBE (EBRESEARERES)
KOBEE (EERRESERFRERES)
AEK (FUNKZE)

HEK (BAOPRAER)
NHK R 73 BXA1 3

K (KBX¥)

g

)

KILAARERZ, 11850
BFIERT R34
BEImRLeEERiEyY
KIUFER > ¥ —E RS 8
XUAARERFER, 8&2SM
MK (#PAXFE)
KEEK GRKBKHT)
M (GRAHNERT)
INEARE A tEYY—)
mHNBEZER
MK (PR LZEER)
IAHA RRES

AEEK (REKRZE)

=K (FRAKXE)

G =N

AEANK (GEIEKRFE)
SFRIEHNFESE (BEKXFE)
FREEK (5B (EN 104
&R/ NFEEM20 A
RHERKEN2E (B5KERHT)
HFHEK (F5XEEHR)
AERIEFEME (LBEKRF)
ZHK (JAMSTE) m™MEREK (ZHEXRF)
ABEK (JtEEXEF)
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11H4H
11H14H
1MH15H
1MB7H-11H
11H22H-23H
11H23H-27H
12H6H
12R7H8
12H7H-8H
12H8H
12H13H-14H
12H15H
12H18H

20224 1H5H

1H11H-13H
1A26H
2R1H
2H2H
2H16H
2H22H
3R7H
3R13H
3R14H
3H23H
3H24H

FAIEREE (RABZHAMTER)

VAT IA A RIHE. INFEA26%
BEK FERK (BHEXF)

STEP10 - PgrEEFER

DC YUY hSEAET) ZEFE7E (FTEKRE)
HAK fiiss (JEEXRTE)

THE CRKRFBXH)

EEK (RRT)

FEK CRKBEXKH)

MR BERIE

MERER WBK B FE114
ERK (BAKRZE) ROK (KBRMIZKZFE)
TR THE (RKBEXH)

rAfEEN 24, IR (FUgEk A LIEEE)
HHEK (EERMGEMEN /KRR ERKF)
RIEE

IBEFERRERE

EERMmEREEE

MERK (EEFMHREHIAT)

FERNK (RILKF)

RAK (MEEiTRER)

MHEEKEHN2E (RAEHLKXE)

FERK (BRARME)

ARNEK (EILKF)

NHK (EHRE)
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9. ETEEH Routine Observations

Aso Volcanological Laboratory Permanent Stations
Nakadake monitoring network
Seismic Stations (Short period): HNT, KAF, KAW, SUN, KAK, UMA, TAK2, KAE2
Seismic Stations (Broadband): HND, HNT, SUN, KSM, UMA, KAE2
Tiltmeters: HNT (water tilt 2-comp.), SUN, KSM
Extensometers: HNT (invar 3-comp.)
Microphone: HND, SUN, UMA, KAE2, KAF
Geomagnetic Stations(proton): C1, C3, W1
GPS: ASOM, HOND, MONT, OHJO, SUNS

i = - B it AN S A N A AT
Seismic, geodetic, geomagnetic and infrasound stations in the central part of Aso. Created
by editing GSI Tiles (Topographic maps).

Central Kyushu regional network
Seismic Stations: AVL, UCM, MAK, NBR, MKN, HDK, TAT, MGR, AKG, CJB, ASJ, HNY,

SKM, BEP, KRK, TSK, AMM, TRM (Online telemetry)
131°

131° —— —)

0 10 20 30km
Seismic network in the central Kyushu.
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10. & - Bfis  Instruments and Facilities

IE  Instruments

[RUAT]

BB 1Y —
AN R iE -

BEkER

CO,sHHIZR
CO,CH,7 oY YIAA—4—
AAYIOX KNI ST
ARIOXNITZ7
HEHEEE

EXh>Y ) v y—RIgEREREE

VIF-EMEZERFEEEE
70k VR AET
EHUEYUET - KHIIEHTSRET
KEREI AT L (BEFHEH)

(R

R, NEALEGEEERS X7 A

MR ENERAIYTE

70k UBDE
725w AT — NG
MR SHMERTRIE S X T I
ERIET

AIREEST (i3, AR
BAHE

WHESHENEEE (L& EULF, ELF, VLFEY)

FORRIEE R
KEANED ZT L (BEEH)

5%{& Facilities

(5lAT]
FRRERE

[Beppu]
Metal monitor
Radon detector
Dissolved hydrogen meter
CO, probe
CO,, CH, fluxmeter
lon chromatography
Gas chromatography
Automatic titration system
Piston cylinder type high pressure apparatus
Very low frequency electromagnetic field
detector
Proton magnetometer
Sounding resistivity meter
Leveling survey system (automatic reading)

[Aso]
Continuous seismic monitoring system

for Aso and Kuju Volcanoes
Observation tunnel for ground deformation
Proton magnetometers
Fluxgate magnetometers
Geomagnetic absolute measurement system
Tiltmeters
Portable seismometers (broadband short period)
Gravimeters
Magneto-Telluric measurement system
(broad-band type, ULF, ELF, and VLF-band)
Electronic distance measurement system
Leveling survey system (automatic reading)

RSO HEBIE RS, HAEE B O RECR AT ET S 1o DRILE (B, 8
B, B - BITAE) E1T .

FAEDTE -
HBBBEAAR DA A VA (RBTRLED)E1TS. MFBELEAAVIARRT ST 49
DHREHBEDBBINTND,

MRS :
AIMEE D H R OBROMIETS. MIEICRARIOY RIS T 405 RUHITEER
ENBEINTNS,
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(B #x]

HTEAITE (FIERA LR EERITTE)
g EE—AONSERE] kmD, T30 mIcKITShic, BEA=AFOKEIET, 1987
FEICRT UL RER, KEBERE (25m) , Bi#EET (20, 25m) , EEMAMER, KA
R, LEEES, FLUBMEEINREINTLD,

XIUAR Y ¥ —BRMESRY X T A
KILFAEE Y ¥ —BHNTIE, RENS NU/NYA MK ZHMEERANET>TEh FaI3
FEIC, /A RXEBDA, #9200 mOR—Y VI A EAREEI L, FUEICHESZEALK
Zhnickb, SINLIEKIBICHESI N, ERFBRTCEhh > EORASEMEIREINS
ES5Khaote, e, "R—Uy 7 aA7ERERUIzCEICED, fIREYY—DE, BFEW
B (e o&iIER) KUICDOWTHEZNICHEBMENESNDDH D, hld, [EkH
RAXOFEDEAEEFET 2 L TLEELRERTH .

34



Institute for Geothermal Sciences
Graduate School of Science, Kyoto University

RE AP AR STR BRI

Beppu Geothermal Research Laboratory
Noguchibaru, Beppu, Oita 874-0903
Japan

Telephone: +81-977-22-0713

Facsimile: +81-977-22-0965

[ BIFF 1 T874-0903 AN ERIFHEOR
BiE: 0977-22-0713

77w X 0977-22-0965

Homepage: hitp://www.vgs.kyoto-u.ac.jp

Aso Volcanological Laboratory
Kawayo, MinamiAso, Kumamoto
869-1404, Japan
Telephone: +81-967-22-0022
Facsimile: +81-967-22-2153

[ Fg (RfzRE>5-) ]
T 869-1 40488 AR P ER AR R F B A AT 53
BE: 0967-22-0022
77y R:0967-22-2153

Homepage:http://www.aso.vgs.kyoto-u.ac.jp/

Front Cover Image: A strombolian eruption at the Nakadake 1st crater of Aso volcano in April 2015.
(Photo by A. Yokoo)
FIROEHE: 2015F48 OMEFREE—KXOOX AR XBXOKRTF (BEZEERE

Editorial compilation by A. Yokoo and Y. Doi
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