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Preface

Institute for Geothermal Sciences (IGS) is an affiliated institute of the
graduated 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 gigantic 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 inferdisciplinary 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, resulfing 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 Contracted research expenses and 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 seven times in the 2022 fiscal year. The meeting has been held online using
Zoom since the COVID-19 pandemic. And, we have decided that the meeting
would be held online after the COVID-19 pandemic finished.

Although the COVID-19 pandemic was prolonged, most of the lectures have
been held face-to-face. Furthermore, we are very glad that field training programs
with  accommodation for undergraduates have resumed, albeit with some
restrictions. We would like to continue field training programs as a window into the
field of earth science in the education of the Faculty of Science, which is based on
the philosophy of gradual specialization.

The Kyoto Branch, which was established to clarify the position of the IGS
within the university, now has been available for more than three years of service,
and Associate Professor Tomoo SHIBATA was the first person to continue to work in
Kyoto for more than three years until September 30, 2022.

In terms of personnel, Dr. Kazumasa SUEYOSHI and Takeshi SUZUKI joined us as
postdoctoral associates in April 2022. Meanwhile, Associate Professor Tomoo SHIBATA
moved to Fukuoka University as a professor on October 1, 2022, and Associate Dr.
Kazumasa SUEYOSHI moved to Tohoku University as an assistant professor on January
1,2023. We are looking forward to their continued success. Finally, we thank Ms. Miho
MIYATA and Ms. Sakiyo YAMASAKI for their hard work for the institute and wish them
good health and happiness, who refired on September 30, 2022, and December 15,
2022, respectively.

July 2023
Takahiro OHKURA,
Director of the 2022 fiscal year
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2. BF32i5Eh) Research Activities
2.1. WL Scientific Reports

Early Evolutionary Process of Primitive Ocean from the Viewpoint of Heterogeneous
Chemical Equilibrium
T. AKIYAMA and S. OHSAWA

To quantify the geochemical evolution of the primitive oceans, we conducted
computer experiments of rock-hydrothermal chemical reactions using the geochemical
modeling software PHREEQC (provided by the U.S. Geological Survey), which has made
remarkable progress in recent years, and examined the chemical changes that occurin
the liquid and gas phases and the secondary minerals that appear in the solid phase
during reaction processes (Table 1). Moreover, based on the results obtained, we
discussed the geochemical evolutionary process of the primitive oceans, which are
believed to have originated as strongly acidic hydrothermal fluids, with reference to
findings in other fields.

As shown in Figure 1, it was found that during the neutralization process of
hydrothermal water, there is a phase in which the pH of the liquid phase considered as
seawater is kept at 4 for a while due o the buffering effect of carbon dioxide (CO2) and
becomes Mg-Cl type. Subsequently, it was shown that as the reaction proceeds, the
partial pressure of CO2 decreases rapidly and the seawater changes to the Na-Cl type,
which is the most characteristic chemical property of the present ocean. Then, as further
reactions with the rocks progressed and the pH of the seawater approached the present
pH (about 8), the Na-Cl type became less and less. This suggests that the actual primitive
ocean changed intfo a complex system that cannot be explained by the simple closed
system of rock hydrothermal chemical equilibrium.

Although no clear numerical information on the temperature of the primitive oceans
was obtained, it was shown that secondary minerals produced by rock hydrothermal
reactions are mostly anhydrous minerals at high temperatures and clay minerals (hydrous
minerals) containing H20 molecules and hydroxy groups (-OH) in their structures at low
temperatures. The formation of granites unique to continental crust requires water supply,

Table 1 Input sheet for PHREEQC programming for geochemical
simulation of the primitive ocean.

SOLUTION 1
units mol/L
pH 0.15 charge
temperature 150
Cl 0.7
S(6) 0.07
GAS PHASE 1
-pressure (The following a+b)
-temperature 150.0
-C02(g) 50.0 (=a)
-H20(g) saturated water vapor pressure (=Db)
EQUILIBRIUM PHASES 1
minerals 0* concentration[mol/L]
*:saturation index



and dehydration due to plate subduction is thought to be involved. If the above-
mentioned transformation of the primitive oceans into a complex system is the beginning
of plate tectonics, the temperature of the early primitive oceans would have been about
150°C at most.
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Fig. 1 Temperature dependence of the pathways of change in pH and CO2
partial pressure of the liquid phase in rock hydrothermal reactions modeling
primitive ocean evolution.

Although we were not able to compare the age with the reaction progress (amount
of reacted rock) used as a parameter in this computer experiment, we imagine that the
time of the primitive ocean reconstructed in this study is approximately between 4 billion

years ago (birth of the ocean) and 3.8 billion years ago (start of plate tectonics).

Heat discharge rate of Aso Nakadake first crater during 2020-2022, as revealed by
multiple thermal monitoring methods
S. Narita, A. Yokoo, T. Ohkura, S, Yoshikawa

The surface thermal activity is a good indicator of the degree of volcanic activity. Few
studies have provided a complete picture of thermal activity over an eruptive cycle,
which is essentfial for understanding subsurface heat fransport processes. This study
quantifies a sequence of thermal activity associated with two phreatic eruptions in 2021
at Nakadake first crater of Aso volcano. During 2020-2022, the primary form of heat
emission was plume gas discharge, rather than crater lake evaporation, which was a
typical form of heat emission during the past quiescent period. We estimated the plume-
laden heat discharge rates (HDR) and corresponding H20 fluxes during 2020-2022. To
achieve this, we employed two simple methods: mass and heat balance modeling
based on thermal infrared (TIR) images (Matsushima 2005), and buoyant plume-rise
modeling based on visible images (Briggs 1969).

Our results show that heat emissions vary significantly throughout a cycle of volcanic
activity, including the pre-eruptive quiescent, run-up, co-eruptive, and post-eruptive
periods (Fig. 1). During the quiescent period (June 2020 to May 2021), anomalously
significant heat emissions (300-800 MW) were observed, likely due to enhanced magma
convection degassing, despite the absence of eruptions. During the run-up of the 2021
eruption (June-October 2021), there was no evident change in heat emissions (300-500
MW) accompanied by simulfaneous pressurization and heafing in an underlying



hydrothermal system. These geophysical signals imply the progress of partial sealing of
the hydrothermal system. In addition to sealing, the subsequent heat supply from a
magmatic region resulted in additional pressurization, which led to the first eruption in
2021 (October 14, 2021). On the day before the second eruption (October 19, 2021), the
heat emission reached its largest value (2000-4000 MW) after the cessation of the 2020
eruption, accompanied by sustained pressurization of the magma chamber, eventually
leading to a more explosive eruption. After the eruptions, enhanced heat emissions (~
1000 MW) continued for four months and finally returned to the background quiescent
level (< 300 MW) in early March 2022. Thus, we quantitatively tracked the transient
thermal activity despite using simple models, revealing the underlying heat fransport
processes throughout the Aso 2021 eruptive activity. u
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Fig. 1 Time series of estimated HDR. Red arrows indicate the timing of the 2021 eruption.

Reference:

Briggs GA (1969) Plume Rise. Critical Review Series, Rep. TID-25075, Atomic Energy
Commission, Washington, DC, USA.

Matsushima N (2005) H20 emission rate by the volcanic plume during the 2000-2002
Miyakeijima volcanic activity. Geophys Res Lett 32:1-5.

A system for measuring the electrical impedance of rock samples from geothermal fields
T. Suzuki and K. Sawayama

We constructed a system to measure the electrical impedance of rock samples. The
developed system allowed us to quickly measure the complex resistivity of samples
collected from the Aso volcanic fields and Beppu geothermal areas.

Impedance measurements were performed using an LCR meter (ZM 2376), as shown
in Fig. 1(a). For the measurement, the rock sample and electrodes (Ag-AgCl) were
clamped between insulating rubber plates, as shown in Fig. 1(b). To evaluate the porosity
of the samples, we used an impregnation method with an aspirator and desiccator, as
shown in Fig. 1(c). To test the performance of the constructed system, impedance
measurements were performed on a volcanic rock sample collected from the Aso
volcanic area. Prior to the measurements, the sample was saturated with distilled water
using an impregnation method (Fig. 1c). The conductivity of pore water was measured
by conductivity meter (AS 650) as shown in Fig. 1 (d). Note that the sides of the sample
were sealed with Parafilm.

Figure 2 shows Bode plots obtained for the saturated rock. The Bode plofs show the
frequency response similar to a parallel RC circuit. In the low-frequency region, the
impedance is nearly constant and the phase is close to 0° that is, the resistance
component of the impedance. This shows that the resistivity can be determined from the



low-frequency values with the sample geometry.

This system enabled us to measure the electrical impedance of the rock samples.
Information on the electrical properties of rocks would be helpful for interpreting the
results of electromagnetic surveysin the Beppu geothermal area and Aso volcanic fields.

‘ gy " ‘ — ﬁ P =
Fig. 1 (a) Photograph of the LCR meter, (b) clamped sample, (c) desiccator with samples,
and (d) conductivity meter.
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Fig. 2 Bode plots of (a) impedance and (b) phase angle against the frequency obtained
in a volcanic rock sample saturated with distilled water.
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Construction of Elastic Wave Velocity Measurement System
K. Sueyoshi, K.Sawayama

We developed the ulfrasonic wave velocity measurement system (Figure 1). The
system is based on the pulse fransmission method (e.g., Sawayama et al., 2018). In this
system, the input trigger of a pulse was generated by a function generator (WF1974), and
the transmitted wave was recorded by an oscilloscope (DLM5034). Based on the first
arrival travel fime and the distance between the fransmitter and receiver transducers,
we can calculate the ultrasonic wave velocity of the specimen. The acoustic (or elastic)
wave velocities are classified infto compressional wave velocity (V_p) and shear wave
velocity (V_s), which are expressed as follows:

4 1-v)
N LS L Earna—am (1)
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where K is the bulk modulus, u is the shear modulus, and p is the density. The bulk modulus
and shear modulus are converted to Young's modulus E and Poisson's ratio v. Therefore,




these four elastic constants can be obtained by P-wave and S-wave velocity
measurements.

We used Olympus ultrasonic transducers (V103-RM for P-wave velocity measurements
and V153-RM for S-wave velocity measurements) as a pair of fransmitter and receiver
transducers. Based on their resonant frequency, the input pulse was set to 1 MHz of
frequency and 10 V of amplitude. To improve the signal-to-noise ratio, the fransmitted
waveforms were amplified by a preamp (NF99213) and stacked 256 times. The obtained
waveforms (Fig. 2) were then used to calculate the velocity and amplitude.

Fig. 1 Photograph of the elastic wave velocity measurement system.
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Fig. 2 Typical waveforms of (a) P-wave and (b) S-wave recorded by the oscilloscope. The
black lines represent the trigger signals. The gray lines represent the P-wave and S-wave



transmitted through the sample.

Reference:
Sawayama, K., Kitamura, K., and Fujimitsu, Y., GRC Transactions, 42, (2018), 2459-2475.
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Temporal change in rock-magnetic properties of volcanic ashes ejected during a 1-year
eruption event: a case study on the Aso Nakadake 2019-2020 eruption, Chisato Anai,
Takahiro Ohkura, Shin Yoshikawa, Nobutatsu Mochizuki, EARTH PLANETS AND SPACE 75(1)
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Temporal variation in the depth of the magma surface at Aso volcano in 2014-2015 ,
Kyoka Ishii, Akihiko Yokoo, Takahiro Ohkura, Takahito Kazama, Bulletin of Volcanology
85(1), 2022 412 A
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Tourists’ behavior for volcanic disaster risk reduction: A case study of Mount Aso in Japan,
Daisuke Sasaki, Yasuhito Jibiki, Takahiro Ohkura,International Journal of Disaster Risk
Reduction 78, 103142-103142, 2022 4= 8 A
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Volcanotectonics: the tectonics and physics of volcanoes and their eruption
mechanicsAgust Gudmundsson, Kyriaki Drymoni; John Browning; Valerio Acocella; Falk
Amelung; Fabio L. Bonali; Abdelsalam Elshaafi; Ines Galindo; Nobuo Geshi; Adelina
Geyer; Michael J. Heap; OzgUr Karaoglu; Shigekazu Kusumoto; Joan Marti; Virginie Pinel;
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Temporal variation in the depth of the magma surface at Aso volcano in 2014-2015,
Kyoka Ishii; Akihiko Yokoo; Takahiro Ohkura; Takahito Kazama, Bulletin of Volcanology,
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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, 2022 4% 6 A, &aifi v, FIHES, BLEH
Hydro-Mechanical-Electrical simulations of rock fractures toward indirect estimation and
monitoring of EGS, Kazuki Sawayana; Takuya Ishibashi; Fei Jiang; Takeshi Tsuji, Proc.
CouFrac2022, 20224 11 H, &@tfa v, FiREE

Accurate determination of the first arrival time of elastic wave traveled through rock
sample by machine learning, Yuji Suwa; Zhiming Gu; Takuya Obata; Shinji Nakagawa;
Ryoichi Morishita; Kazuki Sawayama; Takeshi Tsuji, Journal of Applied Geophysics, 2022
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Simultaneous changes in electrical resistivity and elastic wave velocity with fracture
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Rock physics and fluid flow of fractures: Possible roles in understanding slow-to-fast
earthquakes, Kazuki SAWAYAMA, Slow-to-fast earthquake Beppu meeting, 2023 42 A

kE
AbifiE - ARBIIC I 2 WEKE DIERK A 1 = X DRSS RAJIFERE, K)\UKRZER: 2022 4R
PR E R RS, 2022 4511 H



R A

FEHR O MR E ) SRR I NS LB KILO KGERAZE, m Y, KA 72, BARKILZES,
2022 4

Rl L 2021 AR K RiTt: O BEEHHERS, A1 FINE BRI 7222, KA B2, BEARKILFS, 2022 4
ALOS-2/PALSAR-2 Mz 7= LB K INREDO B HE 72 A B, sH A, KEHKZE, BRSPS E
138 [Fla 4, 2022 45 10 H

gnREL

/NS BT 2 5 C 2016 TR S - i m sUR O R BT - MR - 2B - BEHIE, faA
flts; AN FRILFN & SARIE, SOR 05, ARkathik; FrILAl R, IR, (LA —; ATEFE,
2022 £ Conductivity Anomaly 52 (SGEPSS 43Fhes) , 2022 412 A
FENRRIR RE O 35 A PR BTUIC 72 D AL D IR AR A7, $aoR Mt 54055, (Likrfd—; s A 3LFn
B KAEHE A, 2022 ££# Conductivity Anomaly #2284 (SGEPSS 43 F+4y) , 2022 4£ 12 H
A procedure for stable electrical measurements on a rock sample against high contact
resistance as a prerequisite for electrical tomography $iAfE+; SEFAE; (L E—; K&
JE N 2022 4% Conductivity Anomaly #ff7E % (SGEPSS 3 EkE) , 2022 412 A

RKEMR

Experimental investigation on fault reactivation by water injection and the relationship
between slip characteristics and injection rate,Kazumasa Sueyoshi, Manami Kitamura,
Xinglin Lei, kuo Katayama, A ARHIERZE B} 7 2022 K43, 2022 4F 5 H

Wrks 12 & 2 KISR0 K E 3 W e PTG B~ D R 2B R RN Y I, 0 A = o AERE T
44,2022 %11 A

24. EEZHMY Books & Other Publications
HRKHEFZHIMOER - EWETERD 2 DOEE LA R FRFZREFIEER) KIRE 1Eh,
I, AR THIERELVY: | AR TR S, 2022 412 A

2.5 SREE : BHEHREMHEIE External Funds: KAKENHI

KiRE=

ANT T OKE 2 7o R KNGS T =% U > 7 FEOBSE, EEIE(C), /NXKS5
25030:F/5 5 5B, RKHRS:, M Fnzz, B 201944 H 1 H, =& 202343 J 31 H
WRALIE TR 2 B L 1o 7o WIEZ A B TOWK « Bk & iR BhRE IS O f I, FARATSE
(B), /INX43 17040: [EM A HIEREL 7B, SUHE R, 5 5250, A 20194 4 1 1 H, & 2023 4 3 /]
31 H

METSRUT DR 2 M 0T IC & D K ILTEE) Tl JKZSE K O MEf ISR O g, FAEFFE(C), /)
X453 17030: ER A&7 BEE, [F01R%, 7k il A 2020424 1 1 H, & 2023 43 J 31
H

SEEER
EPERR K BRI A A2 W DB BT EEN O KEREICET 24158, BEIZE(C), /DX
17040 : [EAHIEREL 7R, iRy, SRR, B 2021424 A1 H, £202443 31 H

FERF

INRUSEE N 2 VN T2 0 ik L 22 RSB K 2 KIEBE =4 U > 7, JEESE(C), /NX 5y
25030:05 5 TR, sURR R, FHER 78, B 2019424 3 01 H, & 202343 31 H
IKZRSME KA B0 2 BT ik [ L T 2K R O BLRIROFIE, BARATZE (B), /N X 53 17040: [ A I ER 2B
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AR, BN, B 20204F 4 A1 H, £ 2023423 A 31 H

R — AR ERIRAC L DMK =2 ) 7 Lk Ua PR, BRI (A) Xy
25V AT LT AT DI LU OB, B hss) [ R IR M2 20T ZE 0T, 4R
—Idl, B 2021 424 H 5 H, & 202643 4 31 H

EUME

W8 PN BRI BB 2 DL TE DU D e A W ER 7 /L D B FE 2 8 R 78 (A) AT 48 S AR AT 72 X 0y
() RCER RS, 3l fnig, B 202246 A 16 A, £ 202443 A 31 H

R v~ e aEicE S BEA RO~ VT A — VIR TREN B OfERH, TR, /)
X457 31020: HiBR & I T35 L OV oL ¥ — 2B, mUA R, 1L fni, B 202244 H 1 H, &
202543 H 31 H

WkE
N A 2 B & L =i ok ryBhigds X OUKBETERUE R OE T, 7 F0F%E, /X255 04010: 1B
R, RELR, FRE £, B 2021 24 A 1 H, B 202543 4 31 H

AR
T VAR TR D A O SR BU A SO D R 22 B, WFSEIER B A & — b 3dR, 0204:K3C
T HEREE R LU OB B, 5UEBRE, daK et A 20224 08 A 31 H, & 2024 4
03 A 31 H

2.6. 8RB S - D External Funds: Others

FHEKRF

Al ZFIR U 7o AERPU BT R O - RAEHEE, NEDO ESZAFZEPRFEIEN Hror L — «
SEBANIE 5 B e, NEDO MBIV FEEAJLRAFFERA FE A58, B 2021 4F 4 1 1 H, = 2024 43
A 31 H

EUME

H O OKEGRLFHEROBR BT 7 > K 2022 410 A - 2023 43 A

EABH IR LI Hi - e BT 7 VR ) ) 7= [E B S R FE LA, AR K 2022 4FFEfl
AHF — L7 1 75 L SPIRITS 2022 4F 4 A - 2023 45 3 A

FEHRHT & BRI R 20 & B & 2009 B 08 A ORI 5 o 2R oo o JE AR F VL I ZE B, TR FELAE
ZeBEk, B 202246 H 1 H, & 202343 4 31 H

REBY Y HIZABH 38 2B 1)) 72 F2a sl B O M PR & R O > R = L— 3 U KRB
ZEIRBLARR, B 2022 4E, =& 2023 4E

FEREMETT IR 2 Bl 72 H F BRI i h SR Ak 1) o 7 ZE R MR 8 AR R AR 32T U — & o 7 3L[E]
W22 2022 45 4 A - 2024 4 3 /]

HIEREL S 27 I O FE R BRAR 30 < Bk & A7 ot i R PRI 125 EFRLE 7 7 R <
Tox - 125202244 -202543 A

i N

TUANAAEROTEAEAMEHEE DT DEADEREEA A —Y 7 LEFH GEF)
BRI 2 7Bt o ¥ —, AR 2 7 et o ¥ —2E L ER L (5
Fn440) , 8B 2022410 A 01 H, ¥ 2023403 A 31 H
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3. #F Education
3.1. Y48 H Teaching Subjects

KE BE

ILAS & 2 J~— : Bilfk G2 Koo = A, 2% 3tEk
[E AR HIER B A 23, PR

Bk R B R E D A RTH], B

Bk R B E D C# ], B

Bk 2B EER NI T 3 AR, B
HER DM EFTHY, 27 L@ F H

7 4 —/V FHUERBM R, 27 @R H

HIEBSY I F— 1 1 ARGH, PP

MBS I F—L 1 [ BEH, Bt

HIEBSY I F— 1 1 CHIH, PR

MBS I F—L 1 [ D%, Bt

KBRS R, PR

KINERSE « KILFARSY S - — L AR, BRI R
KBRS « KILFRTY S - —L B1& M, #E R
KL ERE - KL < F—v CRITH, BPFER
KL ER S - KL I — v D%, BEreR
KBRS - KL AR, PRS0 R}

KL EREE - KILFRIARS: B # T, PRI

B HER B ARTHISE S, B

RKREZ

HERT 7 b =27 2& I F—I AR, BF2HFER
HERT 7 b =27 2® I F—IBH%MY, #HEHER
HWERT 7 b =7 A& I F—IARIH], BEUEE
HERT 7 b =27 A+t 2 —IB %W, HEGZER
kR B E D D&H], B

Bk R B ENTSE T 2 WeE, Byd

HIEREV R, B

HIERENT: - MBS ARITH, BRPHFIER

HIERENT: - MBS B2 S, BRPIFSER)

HIERBNE « HIBGRIRS2E < - — v AR, BE2AF 7R R
HIERBNE « HIBRIASE < - — L B, E2F 7R
HIERBNE « HIBGRIRS2E < - — v C R, EZF7ER
HIERBNE « HIBGRIASE < - — v D%, EZF 7R
2k ERS EYVRL 2 R im - TR L 2t IR T, BREEAFZER)
KEHERY PRSP I —0 1 T 1 AR, BRI 8
KEHER PR I — v 1 1 1 B#&H, BRAF5eR
KEHERYPRZY I F—A 1 1 1 CHIH, F2se st
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KEMER B Y 2 — v T T 1 D%, #EEF e R
BLI R P75 B AR, B
P K FRT AR, PR

A BF

EARHER D FR P < - — L ARTH, FFe Rt
BEAHIER P Y I F— L B, B
EARHER D FR Y < - — L C R, FAFe Rt
BRI Y I F— D%, BRI R

MR R R D C1R M, B
HERECR B FER ST T 3 Gl Bl

HBREN R, PR

HIBRENY: - MRS AR, BREAIFSER)

HIBRENY: - AR B 12 3, BREA0FSER)

HIEREASE: « HIBNRIRZAY X J-— ) L A BT, BREARFZER)
HERENE - HIBNRIAZEY S - — L B 1% 1, BREARFZER)
HERENSE - HIBNRIAZEY S - — /L C BT, BRZARFZER)
HEREAE: - HIBNRIAZEY S - — L D%, BRZARFZER
W E AT, PR

W22 2 —L ARG, FEARSE R

A=Y < F— L B, B2Rirse R

A=Y < F— L C i, B2 sER

2P 2 F— LD, BRI ZE R

R - M Ehis AR, FRERFIE R
BLNHER B 3E B AR o, B

EUES

ra—sN 7 s =7 AR, B

KIS « KILFRSY S - — L AR, #EF R
KIS « KILFRSY 2 - —L B1& S, #Ere R
KIS « KILFARSY S S —L C RIS, #RF R
KILERE - KL I — v D%, BErER

5o ERR

HERRC R P FRRENTIE T2 @ 4F, #
HERBVEATI, EREEE

HEREN: - HBAGIR AR, BRSROFSER)

HIEREAY: - HIBGRIRSEE < - — L AR, BESAATSER)
HIEREAY: - HIBGRIRSEE < - — L CHi, BEEASER)
HEROWEEATH], AgIER E

KB HER B R X T — VT AR, BFPRFEER
IKEHER B R X — VI CRIY, PP
Pk RS, B

ok

i
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BE 5w

ILAS & X F~— : [ilfig TBLD Kt = A, 2 k@s H
G AR B X - — L AR, BREET SRR

[ AR ER 2 X - — L B &, BREEFSER)

[ AR ER 2P X - — L C R, #REEAF e R

i AR ER B2 X - — L DR, BREEF SO R
HERRERFIEGE D CHRM, BN

HERR R FIRENIFET 3 W4, B

KL EAATY, B

KILERS: - KILRIARFE X — /v AR, BU2REI0R
KINERT: - KILGRIRE X —/L B, BREAFJER
KINERT: - KILGRIRE < J—L CRIl, BREAF TR
KINERT: - KILRIRE X — /L D&, BREAF SRR
KILWELSE < KU AR, BLSARRZER
KBRS « KRR B & HILE o, B2 5e Rt
BUAHWER Y B2 AT, R
BUAHNER Y B2 0E A RITGISR D, B

FHEA T

ILAS & X F— @ Pl TRLD Koo = A, arrdk@Es A
WERREBFIREGE D CH&M, BHEE
HERR BRI AIRENIIE T 11849, B

S A HIER RGBT — v AR, BRERRSERE

&S HIER R X T — /0 B, BEARFIER

S A HIER RS X T — 0 C R, BEZAFSER
SRR X - — v D&M, BEEARFIER

KL ERZERTY, B

KBRS - KILGRIRE X —/L AR, PSR
KBRS - KILRIRE X —/L B, BREAF SRR
KBRS - KILGRIR 8 - —L CHil, BREAF SRR
KL « KL SE X - —/L DR, BEAT e
KBRS« KGR A AT, BRI E Y
BUAHER Y B2 08 A RITIISR D, B

E &

HEREN: « HIBRIRZE Y < - — /L AR, BRI SRR
HIERENY: « HIBRIRSE X - — L B&#, BRPAF SRR
HIERENY: « HIBNRIR S8 X - — L CHIE, BRPAF SRR
HIERENY: « HIBRIRYE X - — L D&, BRI SRR
B ER Y B8 B AR b, B
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Erhiis (BB ERIGRSE - ERRCR B AR 2)
PERRHE - TREIfEIR (6 H 20~22 H)

3.2. Z{HEE Participations in PhD/Master’'s Defense

KE BE

ACTIVE BN X 2 BTgg L o F eSS & 2 OB Z L OHEE, Aiges, BFes (&

+) , A 202342 A

Rk 7 LT T JE30 O R IR TL R [ R PSR B R O EBRE L O~ 7~ 6 RICET 555, K

DARZFES, AR (B L) |, =2 202342 A

2020 72 B 2022 FAT T T OB LR — Kk 0 O ENE O & Bk, Bk, B R
(f&+t) , BI& 202342 A

B AHEWHAR 2 o SR KBS E DO A r— v 7 7 7 2 —RE, £

+) , Bl& 202342 H

3t

BR, BRSARRSERE (18

RREZ
JUERRHE IO HERILET — & 535 I K LBV R O W B LIRS, BORE, FL2RF7ERE (s
1), F=4 202342 A

A piLE

TR A L5 5 TR 00 B SR VRS /T AR ROV LB O S B K O 7 ~ BEA R I BT 5 558, K

DARESS, BERFSR (B4 | BIFE 202342 2 A

2020 4F71 B 2022 GEITHNF T OBIFRA LI Bk 0O EEB O E Bk, BT, e
(f+) | Rl%E 2023 42 2 A

B AKET I % A\ T SR RAIRI B FF D A 7 — L 7 7 7 4 —HRTE, BARER, BERTAERE (1

), El# 2023 4 2 A

W

ME wE

2020 47 B 2022 FEIZHMT T OB LR — K 0 O BRSO E BiAt, Booqm, BEpres:
(&t) , =& 202842 A

ACTIVE BN X 2 Bk 1L oo it R LR UG & 2 DR 2L OHEE, Fffte, BLEEprsest (g

+) , FIf 202342 A

JLERF IO HERALE T — & 2 b BT iE K ILBVKGCR OB LK RE, BOARRA, BEZET7ER (&

+) , FIfE 202342 A

FHA I

ACTIVE BN X 2 Bk A 1L oo i1 R LR UG & 2 DR 2L OHEE, Fffte, BLEEprsest (e
+) ., Bl 2023 4 2 H
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4. KZFEE Administration
4.1. 2F8E (&%) School management

RE B8R

HERBNFER S i i

%

4.2. HEEE (KB%) Facully management

RE BER
HIERBN BTN A it
AT FER - ER BRI SE A B ek ik B
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HeebiseRE Rt X2V 7 4 ZBERER
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HEATIER BUOR i K A
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ARREZ
AT FER - ER BRI SE R B ek ik B

A &

AT FER - ER BRI SE A B B ek ik B
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EUE=
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M
ﬁ
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(AT

%
i

v
/

JRH FER
PR FE R HIER VT S0 i 55 = s ik B
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5. 24F - tt&EH#ER Academic, Social Contribution
51. ZERE Committee Members

PV ¥

= HUE, U Bl - AR ERER
2 BUE, JAURFHUE « KUK TR ZE i % B
= HUE, AR AMBRHEZE R

= BUE, KUK PR ZER

= BE, KK PRIERS AR R

= HUE, PRk L R EnE R

B HUE, gk LT 22 ex REMERREE

= HUE, PIERKILEMEE AN EME RS ER

E=) EE/%E, Bqﬁ*%xuq:uﬁié

H 2022 4= 4 A, & BIfE TEC-DOCTOR, [E 12284 T #1554 5

KRB
H 2021 4, & BifE, BB, M Jllkr(m%ﬂﬁ%ﬁﬁ PRI 2 B &
H 2021 4, & JUE, fFak B, AARRFZ
= HUE, TR, BN TR R EFES
= HUE, R, Ry RRRERRELZES
= BUE, BF, RO RIERFANIES
= HifE, ZAR, RO RREFESERES

RN
A 2013 4F, & BUE, (G R, YERES
A 2009 4 8 A, = BI7E, TEPRA ) fﬁ%éé\, W RAE SR

4R &R
[ 2019 4E 3 A, & BUE, THAKWERsasE) MEZE, lkmeys

BE
A 2022 £ 07 A, & BifE L H, AARKIIFER

E &

H 2017 4, & BifE, HAMBGE F2 v b U — 27 B IRleed, HARHE S

H 2022 47, & B, Koy IR TE S

e £
[ 2021 4F 4 /1, % BITE, [KHZ AR, RBORE B2

18



oK et
H 2022 4F 7 A, % BIfE, Electromagnetic Induction Workshop 2024 F5IIF K flikZE B S

5.2. 2B BEE) Academic Contribution

L g
A A BRSSP 6 R, A - AP, 2022 47

7 JE 5
EBORFEMER 2 2021 4EFERE 2 M2 (S0 RY T L) AR AFER -y arF o745,
/NESLE, B 2021 4512 A

5.3. £ EH#kiEE) Social Contribution

WA B

2022 AEEEH; 2 [RIK AR BV REF FE 2 Gl R, AL RS eIm B A H R BB RSE, B 2022 4R 11 A, &
HifE

TN AR PR X — THIRE - BIKURA) RN EIRA T, B 202248 1, &
HifE

=ik £
HR oK BREEORE —FHAE, IS - 8, HEEY, BHmE B L OeEKEE~ v 7 ET
FE%, B 20104F 6 A, & BfE

g L

HERD EZ CHIENEZ 7200 »b 9 [R—03—7 Z 7 NiEkEE | GE, 328 FmTRAEAN
B, ERkAZ L #EE, B 202247 A
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6. 27— Seminars
kil o KILFEZEE 2 F— (MBEREEE I F—)

20224 H 12 B pcHFRE T parsg L 25—k 0 OIS B O 1 51K (2020-2022 4F) |

20224 H 26 H  mEK - SOR TR TRl ek 2 S BRE S A7z KUK O e ek
-2019 &4 8 Axn 2020 4 6 A £ TOEAb-)

20225 H 10 H &ARfEt TARAEARABIOEBER NEZ 77 0 —lCmiT 7z
TR EIIN R 1 FEAL AT O 5+ T

202246 H7H  KEMA THIAFEANT L > THERIN D WBEIES) & AR ORIRIC
B3 2% SEBRIIIFIE)

20229 6 H 21 H FERMF - TRIER (AT KO~ 7 ~<HED |

2022 % 6 H 28 H 75k £ TERZERPEEEROT — 2 {LIC X 0P8 O & #ii- 7
WFIEIZ A T 3l - B A FRHE B & B S O AT TR A 5 D e A451- |

202247 H 5 H  LEMBERS NEEME &Lk, Bt

202297 H 12 B WA TEAWRFENZ Mvid AW EERAT IS T

2022 4E 10 A 11 H pEANE TILE KL OBEHEZR IR B & BUKR OF K MEZEAL

2022410 H 25 H $aRfE L TIEIRMRAE O 28 A FAR BTS20 D L B 1 LR A7

2022411 A1 B REMA T =i S28 & Ok B D gl @ lc S RERICTHET 5
ZERAE 1S D HETE |

2022411 H 22 B 7k == T b - ARBIHIC T 2R KE DK A 1 =X I )

202211 H 29 B FHREERER (Mg D2) TKILEES Co~ 7 ~BEh & n Y « KED
BT A AREE D D DRI

2022412 H 6 H  FHEARFE [HBb_Y ML A RO DT D DRI =/ A v 38— 3 1T
DUNT |

2022 /12 A 20 H KRIUE = TSR~ 9~ 2 KPR AR o i ERA L 2 ao 8L )

2022 412 A 27 B KEREITE 22ROV R RN I D HEE 3 5 KR KBS AR BT |

202341 H 24 B EUFnE A AWM %2 SCBL3 2 B 2 # 7 8 s L - ¢
R 3 2 32

HERBVE: - HBREZE I —1 (eI )

202244 H 22 H (HERAN [AR—ZRIRA 3 — a URNT & RIGFEIZ DUV T OMGT
-2004 FJLE KL ZE PRI BT — & OFRAT-)
20224E5 0 6 H  RAARES [FIEED /LT F 80O R MATEERS DL EHRIZ SV T
202245 H 13 B ook [BlfgH S — K0 0O 3 RITHI7RIBEE /34T X O VERR &
HBENRDFHE )
20224E 5 H 20 B #ipkE [ R EIFHTBIT B A7 —L 7 7 7 B — O BUBEKAFE
20224E 6 H 10 B /MAEEAN TRTER K IIZ B TR EBRE TRAT 5 A BIHIE
20224E 6 H 24 B WEMNEK TEEEGFANCESH-AANORIK « B OREFH )
202247 A1 H  BOREAN [TEKILEVKROWE LR REIZ B9 5 #hER L5
-TREEYE SR 1> B Ir 1= R L R UK IR EE - )
202247 H8 H  MalLfrs: TwHiHhEk & IHEhg K DI ok
20224E7 H 8 H  JHBMAEL [JUNHTT R sMAEE |
202247 A 15 H TR (%27 BF % AW R ESET — & QR KMIE )
202247 A 22 B FifERL THlsg 2021 45K KA K BT O # T ELRHT 0 A DO HERS )

2022 4E 10 A 21 B EHZEA THZEN OF ARG ENRHE
202210 A 28 H BEARRA [E K LUEVK R OISR BB B3 5 HiBR L5
~ER & IR D AT BUKRDOIRE~ |
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2022411 A 4 H

2022411 A 18 H
202211 A 25 H

202211 A 25 H
2022412 H 2 H
2022412 H 9 H
202212 H 16 H
202212 H 23 H

202341 H 6 H
202341 H 20 H

202341 H 20 H
202341 H 27 H
202341 H 27 H

202342 H 3 H
202342 H 3 H

202342 H 3 H

KONRESS TRTEE A VT T 80 O S IE R EL S O LB EFIZ- SO\ T
(1997 4~2015 4E) |

ARERE 12021 AER R K AR RUB R RT3 1T 2 H T EL L0 A1 O HERS |

MR 3 TERAYETE O HER L 090 2> © B 7= (LB R o
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TSRS TIUN O ph oA 8 oD BRAZ L h) 1 C

Ewkr ARSI ENGFO R r— 7 7 7 X —RE

ot 12020-2022 4Ol k L HHE 2 — K 0 OBIE B O & £k

INREEN TRTER K ILIZ B T A (R IR TRAET 2 A BIHIE |

FHERA [ Z = 2R A =2 a3 URHTIC BT 5 _F LT 1 HD
Wiat LA T ZEA X — g U ~DEY A

Ewr AR KFRENGFORr— 7 7 7 X —RE

FUIEER 12020 E7 5 2022 FEI2F TOR#EFE KL EHE— kO o
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g TACTIVE BLRNC X 2 Bk Lo T ek hiag s &
Z DRI AL OHEE |

ROARES TRl VT Z 8L 0 R B TR R / i R ) Pt Bl g2 O A8 Eh it
BLO~ 7V~ G RICET 254

BARJEN TUER S ILOHER(L T — & 5 B 7= 36 K ILBVK R D
LR EE |

MaIldn 32 TERAEPE OB OMERILFY S 2 L —32 3 )

AR TGNSS B B 15 5 - Rh A B R 51 & Fv 7z
FUINHE T D5 D HE E |

TEBR % 72T V& HOW TR OMERT — 2 123t 5 BRKAHIE )
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7. — X ~BR#E Open House
BERU4—7 R —RARBE GUE)

WK 4 — 7 R2022 W5tk — AR E¥EIL TR AREERD DT A N7 v 7 RER), T
FRNBHL. TABHEER] O3 2 b72->TED, 20224 10H28H (&) £ 29H (+) ®2H
M7z > CHEES -,

WFEfEeR REEREM DT A T v 7 RERIE, 10 H28H (£&) L 10H29H (+) WHD 18K
307 ~20 RpIZ i S 317, RIERFROR L U TEY OBWN T A b7 v X W ERICEID
HNRD, MAELEZZMEIL 174 THo7,

MR ABIE 10 H 29 H () 10 RE~15 REloxi CHhE L7z, Fila v v ¢ v 2 EYSESL
KRBGIERR E LT, kUbfgEE > 7 — (fIgR) [FER, SINEDRRE SRR 10 4 FREDLT
DBMEFE 72D L O FRITHGE L, S2MFIESIRFICI VRO LNZRICA )RR T — A
WCENEND LW YT —FRNEERA Lz, TOEO45ENE, RO REE & bic, FiT
IR OWE NS ZFORASCRAFINE T4 [BINOIRREZMA S ) THEEERTEL L 9|

(B KIS NDIE R TEA D) XD 7 T —ATHEROBAELBELZLTAL DY) L
g~ 7~  EEGOWNOL 7R TEXDH2] LI T —vOERSCBMGER A2 LB L TR
B MR L CHELS XOWCHE LT, BIMEIL L TH- T,

ANBRREHSIE. 10H 29 B (1) OI5HRE~16H B A T A N THEM SN, B,
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9. EH#BH 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 filt 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

1 %
AR 3
. KAE2 2% f
L =
3 i & \\'
2
2 Tg:g e
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Nakadake i
¢ i
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F LER 4
- £ RSN E 4 2
g 1500m,
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SUNS . S i
L] 4 Y
VSUN %

Created by editing GSl 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 (Orﬂqipoe telemetry)

131°

e p———
0 10 20 30km
Seismic network in the central Kyushu.
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Instruments and Facilities

[Beppul
Metal monitor
Radon detector
Dissolved hydrogen meter
COz2 probe
COgz2, CHa4 fluxmeter
lon chromatography

HAZa~< 777 Gas chromatography

AN Sy Automatic titration system

VLF-EM {E R TR AT 25 Very low frequency electromagnetic field
detector

v kI Proton magnetometer

PEHBHERHUET - KRB IERGT Sounding resistivity meter

KRHERE Y AT A (AEHEA) Leveling survey system (automatic reading)
HAZEBRERNE S AT L Porosity measurement system of rock sample
— i FEAE BRI L OUG ) A E S Uniaxial compression test system with load

cell and displacement meter

PR E > AT A (H B DEH4E) Elastic wave measurement system (automatic)
LCR A —H#— LCR meter

AR R E R Rock permeability measurement apparatus

i B B K W PEE & AT A Rock Physical property measurement system

under high confining and pore pressure

[Brsiz] [Aso]
Faffk, JUER K LE e R > 2 T A Continuous seismic monitoring system
for Aso and Kuju Volcanoes
M 2 BB HiE Observation tunnel for ground deformation
7o kI Proton magnetometers

7T v AT — MR Fluxgate magnetometers

RS I E & AT A Geomagnetic absolute measurement system

R T Tiltmeters

AR IR T (R, S ) Portable seismometers (broadband short period)

&=/ Gravimeters

MRS S B E S (AP ULF, ELF, VLF ) Magneto-Telluric measurement system
(broad-band type, ULF, ELF, and VLF-band)

e T i Electronic distance measurement system

RUER B AT A (HEFEA) Leveling survey system (automatic reading)

&fd Facilities
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Institute for Geothermal Sciences
Graduate School of Science, Kyoto University
HAHA R R F B B0t e ER BT S f ik

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

Telephone: +81-977-22-0713

Facsimile: +81-977-22-0965

[ BURF 1 T874-0903 K53 BB EF MR
Han: 0977-22-0713

77w A 0977-22-0965

Homepage: http://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

[ g (CkILBFZEE 5 —)]
T 869-1404 REA UL [ A B el kA {0 b5
Han: 0967-22-0022
77 w7 A 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)
FRDGHE: 2015 4F 4 A DOFIEFTFEFH KOO kU R Y Rgkotk T BRREEREY)

Editorial compilation by K. Sayama and Y. Doi
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