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Date : 23rd to 24th January , 2016
Venue :
Day 1 Room 1824 in the 18th Building, Nanakuma Campus, Fukuoka University
Day 2 Studio in 3rd Floor of the 1st Building of Faculty of Engineering, Kumamoto University
Organization : West Japan Volcanism Research Group, AIG collaborative research institute for
international study on eruptive history and informatics, Fukuoka University, and
Implementation Research and Education System Center for Reducing Disaster Risk,
Kumamoto University
Support : Institute for Geothermal Sciences Graduate School of Science, Kyoto University, Aso

Volcano Museum and Aso Geopark Promotion Council

Program :

Day 1 (23rd January) “Human resource development to consider the future of volcanology in

Kyushu: from basic research to disaster prevention”

9:00~12:40 (Chair: H. Inakura, T. Fujiki, T. Nakanishi and Y. Horikawa)

1-01. T. Fujiki et al.: Pollen and tephra analyses on cored sediments from Lake Barasantou, eastern
Hokkaido, north Japan: An impact on the vegetation by the volcanic eruption and their
recovery process

1-02. S. Takahashi et al.. GeoLog Mobile: Development of mobile application using outcrop
database for eruptive history and informatics

1-03. M. Okumura et al.: A report on field testing of mobile guide application for GeoPark

1-04. Y. Horikawa: Magmatism of the Futago Volcanic Group in Kunisaki peninsula, SW Japan

1-05. S. Fujita: An estimation of crustal displacement, strain and stress in case of huge magma
accumulation in the crust

1-06. H. Inakura: Volcano monitoring by Sentinel-1 interferometry

1-07. K. Yamasaki et al.: Stratigraphy and age of cored sediments from Paitan Lake, central Luzon,
Philippines

1-08. K. Shiihara et al.: Composition of melt inclusions in minerals of Omine scoria: Magma
supply system prior to Aso-4 pyroclastic eruption

1-09. M. Kawaguchi et al.: Compositional variation of Holocene volcanic products from the
northwestern part of Aso central cones: correlation with magneto-stratigraphy

1-10. T. Kobayashi et al.: Eruptive sequence of the Penelokan eruption from the Batur caldera,
North Bali, Indonesia

1-11. M. Okuno et al.: Eruptive history of post-caldera volcanoes in the Buyan-Bratan caldera,



North Bali, Indonesia

13:00~17:00 (Chair: M. Okuno, S. Takarada and Y. Nishizono)

2-01. S. Takarada: Volcanic hazards mitigations using G-EVER volcanic hazards assessment
support system and Asia-Pacific region earthquake and volcanic hazards information
project.

2-02. W. Hong et al.: Precise measurement of millennium eruption year of Baekdu Mountain by
wiggle matching of carbonated wood

2-03. S. Doshida: Quantitative evaluation of landslide distribution in Japan

2-04.Y. Nakamura: Human resource development for students at the teacher training programs that
will play important roles in the education for recovery at Fukushima's tomorrow

2-05. M. Seto and T. Takagi: The role of Japanese counter disaster for the human resources
development in foreign countries

2-06. T. Hasenaka: Education and development of human resources in volcanology — Focusing on
the field of petrology, mineralogy and geochemistry —

2-07. H. Shimizu: Promotion of the observational study and human resource development for the
prediction of volcanic eruptions

2-08. M. Okuno and T. Kobayashi: How to use databese of eruptive history for developing scientific
research: A proposal of new international journal on basic data

2-09. Y. Nishizono: Fusion of science and engineering, specialist talent images from social needs

16:30~ [Theme discussion] “Human resource development to consider the future of volcanology

in Kyushu: from basic research to disaster prevention”

Day 2 (24th June) “Disaster prevention and mitigation efforts in the Aso caldera”

9:00~12:00 (Chair: M. Torii, K. Nishiyama, Y. Takeuchi and N. Tsuruta)

3-01. Y. Miyabuchi: Eruptive history and the 2014-2015 eruption of Nakadake, Aso Volcano, SW
Japan

3-02. K. Nagata et al.: Significance of Geoparks Network towards local geohazard risk reduction -
Cooperation of Aso UNESCO Global Geopark and Kumamoto University -

3-03. C. Nagaoka et al.: Designing e-learning to learn about Aso Geopark

3-04. Y. Takeuchi and Y. Inamoto: Disaster risk reduction education at school in Aso Caldera

3-05. M. Yoshida and |. Watanabe: A preliminary study on public concern on catastrophe risks and
crisis management

3-06. K. Nishiyama et al.: Recurrence interval of slope failures and debris flows at the caldera wall

slopes of Aso volcano, Central Kyushu, Japan



3-07. N. Tsuruta et al.. A multi-purpose outcrop database for volcanic geology in
Knowledge-based society

3-08. K. Tanaka and C. Sasaki: Hazard map for decrease of natural hazard in case of debris flow

13:00~17:00 (Chair: T. Mazda, M. Torii, H. Inakura and M. Okuno)

4-01. H. Okada: Gaps between eruption prediction and disaster reduction --- century-long
collaborating challenge from the “Never Again” lessons

4-02. S. Yokota: Challenges of community building for natural disaster reduction

4-03. H. Inoue and M. Nishi: Volcanic monitoring and observation by Asosan Local Cooperative
Office for Volcanic Disaster Mitigation.

4-04. T. Ohkura: Research activity at Aso Volcanological Laboratory, Kyoto University

4-05. S. Ikebe et al.: Comparison of Nakadake’s volcanic activities between 1988-95 and 2010’s
and Aso Volcano Museum’s role

4-06. T. Mazda and M. Torii: Actions for disaster mitigation in Aso volcano by IRESC,
Kumamoto University

4-07. T. Ichihara: Activities of Aso Volcano Disaster Prevention Council

4-08. Y. Nakata: Countermeasures against sediment disaster due to Aso volcano eruption

4-09. N. Komorida: An overview of local disaster management plan by Kumamoto Prefecture:

Special reference with eruptions at Aso volcano

16:00~ [Theme discussion] “Disaster prevention and mitigation efforts in the Aso caldera”
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Pollen and tephra analyses on cored sediments from Lake Barasantou,
eastern Hokkaido, north Japan: An impact on the vegetation

by the volcanic eruption and their recovery process
Toshiyuki Fujiki »2, Keiji Wada®, Eiichi Sato* and Mitsuru Okuno®

! Department of Applied Science, Faculty of Science, Okayama University of Science, 1-1 Ridai-cho, Kita-ku,
Okayama 700-0005, Japan

2 Corresponding author. E-mail: fujiki@das.ous.ac.jp

% Earth Science Laboratory, Asahikawa Campus, Hokkaido University of Education, 9 Kitamon-machi,
Asahikawa 070-8621, Japan

* Institute for Promotion of Higher Education, Kobe University, Tsurukabuto 1-2-1, Nada-ku, Kobe 657-8501,
Japan

® Department of Earth System Science, Faculty of Science, Also; AIG Collaborative Research Institute for
International Study on Eruptive History and Informatics, Fukuoka University, 8-19-1 Nanakuma, Jonan-ku,

Fukuoka 814-0180 Japan

To estimate an impact on the vegetation by the volcanic eruption and their recovery process, we conducted field
survey and collected peaty sediments from Lake Barasantou, eastern Hokkaido, north Japan. We identified five
tephra layers, Ma-g (7.6 cal kBP), Ma-e (5.5 cal kBP), Ma-d (4.0 cal kBP), Ta-c (2.5 cal kBP) and Ko-c2 (AD
1694) in ascending order in the core with EPMA analysis. Three radiocarbon dates for 230, 95 and 65 c¢cm in
depth are obtained as 3765+25, 935+25 and 370+25 BP, respectively. In the peat sediments above the Ma-g,
Alnus, Gramineae, Thalictrum, Artemisia and ferns were dominated. The latter three species indicate dry
environment rather than the present. It becomes gradually wet condition as same as the present until
approximately 5 to 4.5 cal kBP. Increase of Pinaceae conifer around 2.5 cal kBP implies cool climate. After ca.
0.8 cal kBP, Quercus subgen. Lepidobalanus decreased, and Betula increased. This is considered to be due to the

influence of the human activity.
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1. [ZC®IC

ALHEHE I SEHHE K LT KIIDE < B0, 77 7 OHRIR EIC ko THAEILSE A —VE X
lelEZBND. Fxld, 2014 FITEROKHEE L RE - JBFEHLTE— Mo 7T =2k - TR
AREHZ BRI L, HERIICE SN 6L A EPHET 27 7 7 2ot LTc. HEREZH LT T 57
¥, MEIERSINIE (AMS) 12 X Dl ERSE (MC) FRMEEITo 7. ARNE, KBHEOHEO
TG R RET D,

IRHRIE, SEH - BRI & 2 PELBI N I & 2 A 0.3 km?, SFEIKEE S m OB TH S (Fig. 1)
HIZIX Y = %4 (Brasenia schreberi) <> = 7 75 % (Nuphar japonicum) 23% <, J&3Z1Z1% = 2 (Phragmites
australis) ° A7 %H (Carex sp.) OERERFEAAHILD. BIEHLICIZ N>/ F (Alnus japonica),
F¥FF (Myricagale) V%% L Gib-3F - #%, 2003), ZDJENIZIEL, 447 U =Y (Phleum pratense)

PEERETAHREMNEN > TS (Eh, 1988).

Asahikawa s ] “\‘v
Mashu ‘A Lake Barasantou 27\
@57m % i \
.Sapporo Kushiro u \,
4 | | R oy palre 1,
Tarumae ‘ 253"
7 (1041 m) e & §|1é54. ‘1‘5’"13
3 ﬁ)magatake
~ (131 m)
4 300 m

Fig. 1. Map showing location of Lake Barasantou (closed circle).

Solid triangles indicate source volcanoes for Holocene tephra layers.

SRR & AR
2014 4£ 9 AICKEOETE O AbkE 43° 257237, HHEE 145° 15’ 13”08 & 4.4 m ORHINIZB N TE— k
P77 =330 cm D aTREEEZ. aT RN, 2EROMORKEBY THY, SKkoT 7T

(1) :38~41cm, FE2J& : 150~159cm, &5 3J& : 207~216cm, 4 )& : 264~271cm, F5)=Z :
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315~330cm) %R TE (Fig.2). HbDT 7513, WESWUET S u—T~A( 207 F 54
#— (EPMA) ZHWTKIIT T 2D ERE AR A/ TRE Lz, JESRME, MEEE 15 KV,
EIE 0.8x10° A, E T — ADEEHEK <10 pm FHEHTH H. WETHKIL, Si, Ti, Al Fe, Mn,
Mg, Ca, Na K Cl ®ESy 10 THETH 5.

18 (38~41 cm) 1E, TiO-K,0 BALRIX (Fig. 3) 2> 504 £ 1694 4EME K DK LK (Ko-c2) 5%k
Ehs. LavL, #1739 4k D KUK (Ta-a) OB H DT NREL TWD. F 28 (150
~159 cm) DKLU T 2 DOALFAREUE, #alklT 7 ZIZ8EEILTB Y (Fig. 3), Bk ZhE TbH
NTWDT 7T D5k s, ikl Ta-c (2.5 cal kBP; )1l - £li, 2006) ([ZxtttEins. 3@

(207~216cm) 1%, WA A%< Ete. KIUH T 2D K0 ElE <1.0wt% &K< (Fig. 3), SiO, D
BRI 71.4—T72.9 wt.% % < L, FEJE KL Ma-d [ T8 (4 cal kBP; FAIEA>, 2009) (Zxftb S
5. AR (264~271cm) 1%, O ATREZR KILIRKL - ZfliH 2 2 E N TERD-T2D, BENSE
% % CEEJE KL Ma-e (5.5 cal kBP; FEAIZAY, 2009) ZxftbT& k9. %58 (315~330cm) LKA
a2 &t KILH 7 20 K0 &13% < (Fig. 3), SiO, £% 71.3—75.1 wt.% & JA VKL 2 < L,
BEE B VT Z 0 7Y =—Xig ok Tl EALT 7 7 D Ma-g (7.6 cal kBP; FEARIEDY, 2009) (2%t
Shb.

g (1988) 12 LAUE, KO REOBEEEBIETIE, TR 250 cm o 11,960 BP LLRTIZIZVER
JERHERE LTS, LasL, ZRLIEISHK 90 cm DJE & TEEE o Ma-g, Ma-h, Ma-i, Ma-j, Ma-l 231%
VEEBTAICHERE L, TRAEKD 140 cm 22 HIXH OVERB A HERE L, Ma-d, KFEI5I, MERTHED Me-a;, Me-a,
DHIELTWA., AREESNT- a7 iEHT, Ma-g BT LUSICHFOHERS LT RIRBICHT-5.

a7 REFOTREE 65 cm, 95cm, 230 cm (2 £ DB IEKIZ OV T, AMS EIC L D MC A REIE &
Tolc. ZOORBZ-T V7 ) - (AAA) LB LT, (BR) INESRE &0 rbtsemmc s 7 7 7
A MbE AMS BIEZKIE L. oz “CHEMIE, 2 ¥ a—F—7 1275 A Calib 7.1 (Stuiver and

Reimer, 1993) & 5 — % =~ b IntCal 13 (Reimer et al., 2013) % L CHEAEICEE L2 (Table 1).
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Depth (m)
0
k”\w@*‘
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370+25 BP | F
935425 BP 1 |
Ta_c TR = +
2.5 cal kBP  pusse

Ma-d
4.0 cal kBP

3765425 BP
Ma-e?
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Ma-g | i ! ; ; ; ; -
7.6 cal kBP 8000 6000 4000 2000 0
cal BP

Fig. 2. Columnar section showing the stratigraphy and age-depth profile of Lake Barasantou.

3. Mk

AlENE, 5em R, BEOKT 7T OET - B F Cotrkttz 7370 o 7 LIEKR o 217 -
7o, WBHIKER L U 7 NAUER, SERRALER, MR bARgn L E BB, T N U S RLE A L, HERR
W slbafe a2t Lz, k=% / — v U —X (30, 60, 80, 99.5%) THiK#, F 1L i
EHLL, 44 %> hTKAT LT — M L7 (Fujiki et al., 2013).

4. SIHTRER L BER

B cix, 28 ca)r 7 =) 7dE (Quercus subgen. Lepidobalanus) 7351, O, i
THEB2 59 300 cm F T4 * Bt (Gramineae), # 7~ Y vJ& (Thalictrum), =-EXJ& (Artemisia) 723
2. K240 cm £ TIEANY L FJE (Alnus) & F MBS DS o 72, £ 150 em 22 HIEE L
J& (Abies), F vt (Picea), ¥V J& (Pinus) O~ Y HSIEEBNEML, aF I Eatr JlEOET
DO NBBIND. KIT0 cm 0 BIEYFYFF, 37 F)E (Betula), >/ XEOHEME & I,
aFZEa S ZHEORL R A G (Figs. 4and 5).

EEJE g (Ma-g) MET1%, JRRMDHEREZIADTSIHE, ~> /X, A 3F8, 1o~y Y UgE, 3%
X, YHAENEL, HFARMBIEFITERNBCTH T2, TO%, Ra Il TRMAEL 2D, £5
~4.5cal KBP £ TIZIFBAED K o piHIZ 72 o 7c L A b D, 25 cal kKBP 2 bRMEN L, <Y F
FIEERIMHINT 5. %9 0.8 cal KBP LAREIE, BT TR TR -72lzdhy, Y F ¥ FH0onr s
FREAEML, BHOBDICEE LT HrbND, R, aFI7@aFI@BEREdL, 1%

-4-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

BOWMAHOND. ZHUINEOEERH IO T RnneELLND.

wi. % D ¢ i 1
v % ° o8 Ogo e Ta-a
5 . . . 5 B L (811 7395)
K20 B o o Ko-c2
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= ' I H = Nea 4 2. = Ma-b
+ No5 o (B, #91000%#)
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Fig. 3. Wolcanic glass composition of Lake Barasantou.

5. 5 7 S TFIC L HAEAE~D BB

LEIOSHTIE, 77 THFICL DE~DOEERRD b rholz. JBE 10~15 cm BEDOT 7
T T, JELOBAEIZIZEAERBE LD THAS. L, BUELKRBHICAFT T2 a4 X %%
REVEL AT D LD @ SN om OBHMEHEMICIZZ KR D ER b I TTHD. LirL, =
O O DOIER EPERITIEF IR, SRIOEH O CIIm SNt b H 2. 51%,
T7IDET « HEZOWTE, BAERORIERZELL, SOIFELIRFTO2LERDS.

Table 1. Results of AMS *C dating.

Depth 8 *Cppg C date Age range (cal BP)

(om) ~ Material (%) (BP) (26 probability %) Labo. no.

65  Plant fragment 252 370 £ 25  319- 392( 306% IAAA-150502
426 - 500 ( 60.4%)

95  Plant fragment 276 935 + 25 793- 919 (100.0%  IAAA-150503

230 Plant fragment  —26.1 3765 £ 25 4006 - 4033 ( 54%  IAAA-250504

4080 - 4183 ( 78.9%)
4189 - 4191 ( 0.1%)
4196 - 4235 ( 15.5%)
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Fig. 4. Arboreal pollen (AP) diagram for cored sediments from Lake Barasantou.
(] (%]
© [T w
+ L.
— [
5 & 3 S 2
»
— [} [} § g @ g Rl % e 3
E 8 S S aE W3 “a 3 3 &
c o o O S — N > (3] +
= @ S © ~ S= 8 s + 2 5
=) = o = > S o X S @ =} —_
& S g = 8 SE 38 N = & =
8 2] S 4 = v s = 5 ) E +
TS e e e e e s o) 100%
| P P |
Ko-c2 (1694) | B ] [
1] | (= ] ] »
37025 BP | : o [ |
. [ s F ‘
93525 BP ; P —r L\ <l :
B [ - ke d et
1] 1] r » ] s
| 3 b= » ] e
Ta-c (2. 5ka) F ol r r I8 1T e
" ) bar Jaas 3
| (=3 P » e
[ | [o— ) ¥ r——
2 - — ) ol 1 » —
Ma-d (4. Oka) S a L — | -
376525 BP P i F F |- fr—
| L e
Ma-e? (5. 5ka) [ e |1 i—
= | : | p—— —
3 b e—
C— \ —— | . —
0

- Peat

Fig. 5. Non-arboreal pollen (NAP) diagram for cored sediments from Lake Barasantou.

Tephra 50 1005 0 50 100% (Gramineae, Cyperaceae and FS)
1 1 1 1

HIEE AMFIEIIE AAREIIR LS ORI E - JHERTSE (C) DRI KDREAE~DA /37 b L[EE
n Y ADmESMRRERIE T (N BRARIZ, #UEH 5 26350411) Zfif L7z, L L THIEE£T.



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

Reference

Endo, K., lgarashi, Y., Sumita, M. Suzuki K. and Miyata, Y. (1988) Paleoenvironmental for 15,000 years from
Barasan of Notsuke coast, eastern Hokkaido. Iseki, H. ed. A study on the relationship between the formation
of alluvial plain and chuseki-so (Recent alluvial sediments) and the natural environment in latest Quaternary.
Report of Research Project, Grant-in-Aid for Scientific Research (A), 1986-1987, 45-52. (in Japanese)

Fujiki, T., Okuno, M., Nakamura, T. Nagaoka, S., Mori, Y., Ueda, K., Konomatsu, M. and Aizawa, J. (2013)
AMS radiocarbon dating and pollen analysis of core Ks0412-3 from Kashibaru Marsh in northern Kyushu,
southwest Japan. Radiocarbon, 55, 1694-1701.

Furukawa, R. and Nanayama, F. (2006) Holocene pyroclastic fall deposits along the Pacific coastal region of
eastern Hokkaido. Bulletin Volcanological Society of Japan, 51, 351-371. (in Japanese with English
abstract).

Kishimoto, H., Hasegawa, T., Nakagawa, M., and Wada, K. (2009) Tephrostratigraphy and eruption style of
Mashu volcano, during the last 14,000 years, eastern Hokkaido, Japan. Bulletin Volcanological Society of
Japan, 54, 15-36. (in Japanese with English abstract).

Miyawaki, A. (1988) Vegetation of Japan, Hokkaido. Shibundo, Tokyo. (in Japanese).

Morita, Y. (1985) Palynological Study of the Deposits from the Uryu-Numa Moor in Mt. Shokanbetsu, Hokkaido.
Annals of The Tohoku Geographycal Asocciation, 37, 166-172. (in Japanese with English abstract).

Reimer, P.J., Bard, E., Bayliss, A., Beck, J.W., Blackwell, P.G., Bronk Ramsey, C., Buck, C.E., Cheng, H.,
Edwards, R.L., Friedrich, M., Grootes, P.M., Guilderson, T.P., Haflidason, H., Hajdas, I., Hatté, C., Heaton,
T.J., Hoffmann, D.L., Hogg, A.G., Hughen, K.A., Kaiser, K.F., Kromer, B., Manning, S.W., Niu, M.,
Reimer, R.W., Richards, D.A., Scott, E.M., Southon, J.R., Staff, R.A., Turney, C.S.M. and van der Plicht, J.
(2013) IntCal13 and Marinel3 radiocarbon age calibration curves 0-50,000 years cal BP. Radiocarbon, 55,
1869-1887.

Stuiver, M. and Reimer, P.J. (1993) Extended **C database and revised CALIB 3.0 *C age calibration program.
Radiocarbon, 35, 215-230.

Tsujii, T. and Tachibana, H. (2003) Wetland plants and vegetation of Hokkaido. Hokkaido University Press,

Hokkaido. (in Japanese).


https://www.jstage.jst.go.jp/AF06S010SryTopHyj?sryCd=tga1948&noVol=37&noIssue=

Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

1-02 UERuaZENAb o KIUEKRIERT —F X—22HH L7
TNRANT TV — 9 U ORRE

EAEARTRT* - BRI - R T

GeolLog Mobile: Development of Mobile Application Using Outcrop
Database for Eruptive History and Informatics

S. Takahashi™*, M. Okumura®'* and N. Tsuruta®*

T Department of Electronics Engineering and Computer Science, Faculty of Engineering, Fukuoka University,
Fukuoka 814-0180, Japan
"The Information Technology Center, Fukuoka University, Fukuoka 814-0180, Japan
*ACRIFIS-EHAI, Fukuoka University, Jonan-ku, Fukuoka 814-0180, Japan

[EIBR LM I LA A IR, KIS - A H L T2 BRBIROMEE L L, HRLY42 R
FlE 32 THOMTEE DICLDEBENHE I N—TTH Y, 74— RU =75 THLN DGR
CRILME R B ) DI R OFE R IEMBANT AT L, 2 B WICTE AR 2208 72 7 JCLLME K SR 1
T=HR—RAEREERTH L RARNE LTS, KM KRIEROFCHRIS, B (BB T
g - EEABH L CTODEAN OFRET — & _X—2$ 5 Z 1%, HREEALT TR
TURN)—FOHENPO HIFFICEETHL I END, FAZINETIE, BIET —FX—ABEDOH
FHZ oW TR 2o TE 72l

WRDT —H R=AEHFIZB T, T—F T OMEEE R TEX L T 5 RDBMS % F|H
TOHLDON—REITHDN, kT — 2R EedR L, 2 7RV ENLEERT LRI RV AT
LHFEBT D OI20E, FHRME - RO SARE S 225, T2 CZOMBEICH L, Wibid D NoSQL
EMEEIN S DBMS @ 1 5 TéH %5 MongoDB # W TT —#EHAEITHIZ L L L, SHIZT—HRN—2R
ALY 7V r—2a VBRBERSICT LD, T—FX=RLT TV r—a oOMICHE
By A7 AT OFEES — A2 RZHET2 K957 API 233E L7 L—4 U —27 MOMD-GIS
(Metadata Oriented Multimedia Database for GIS) Z##£% L7z, Z» MOMD-GIS Ti%, ¥—%4
DEGE « For « BH - HIBRE W o 7o — k787 — 2 FERERE 721 T <, (BT HIRRIERE & VW o 7z
MongoDB DOffiE s, API & L T L T 5.



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

MOMD-GIS

(MongoDB)

Server

Y
(g‘,“ ”z‘o
Q /‘
é@ Web Geolog
N

Geolog Mobile HTML
£— ¥ WP
HTML K JavaScript
i A
JavaScript
— = Web Application
= Apache Cordova - :
nterne
MobiIeAppIication) v
=xx - @

Android/iOS devices
PC

(Windows/Mac/Linux)
1 Tk ZE 4] OFEEE

AEl, ZOT7Lb—sU—27 ZFM LT, BEERZNESTDTODEASANNVT Y Fr—a vz
LT, ZHE TS, MEESHO—a—V 0o ofRitt: - Iga2 A E Lz, HREHRD A
Tk 2] 1AL, 7—F_X—=2WEOFEHI OV THRE 2D TE TV 523, FIH
HOMEESCBM CTORMAEEZ D EESANT TV r—ra v ~ORBIINETHD. BRICYT

1%, BUEIAL EH Z T 5 Android OS X TNiOS #5#DT NA A (A~—hKy /X7 L v 1)
Zxig & L, Apache Cordovazz H 7oA 7Y » R7 7Y & LT JavaScript & HTML5 |2 L 0 54k
L7=. Web ¥ MEERHTIER L7z a— FRAFAHTE 2 Li1Tz, 7 L—2 U — 7 ko &5l API
ZRIRT 52T, BN SBZICESRANNT TV r—2a VORBEN AR TH - 72 801E, Fx o
TL— AU —7 OFHNE - JLEEOE S EZR LTS, K1, RrOBELET—F =27 L—
LU= &, TRNETITEALTEEWe bRD [Tk 7| KOAREIBHZE LT M LRO TUE
07 OBBREMRLIEZLDTHS. K212, EARA RO FETHEOF 2R, BETIE, &
FEREREIC DWW THRAN T2 & & bIT, A%IBITEDHEEEIC W Tigim L7V,

1 http://www.acrifis-ehai.fukuoka-u.ac.jp/geolog
2 httpsi//cordova.apache.org/



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

235 R

[1] BaAfth, “KIUEREAT — & N— R 7o 7p “ERRAAE” O L 2 oFEFI” , ki, Vol. 60, No.3,
pp. 349-356, 2015.

[2] BAHth, “T—ZIEHOTZ D A X WA BE LI HBEER S AT AT T — 2 X—2ADORE,” H
PG AT L8 22 BISIRAFIETE R RS, 2013.

A

Geosite Map « { Back  Submit Geosite info w

20 :
1. Confirm a location
e i sl [ o caa] wadsiies
( = iy | \astssage | 3 E.
v \
= "
ol | ke AKI
| e |
"
4
B
*

Recent Posts w

1%

Tite: ABBLANEHET SRBARAINNE
ARHAT TRER

Acthor, RWE %

Dave: March 20, 2014

(a) Top page (b) Map view (c) Submit page (d) List view Y

(e) Detail view

2 PR LIZEASANT 7Y I THE GOS M)

-10-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

1-03 VA NSN—Z@THA RT7T 7V r—=3 3 > OB HEHELHR A

YURF 2 - SOPI AN 2 - EAGIR 2% - BEFELE 2 - Bk EZ 3

A Report on Filed Testing of Mobile Application for GeoPark

M. Okumura®*, Y. Yahata?, S. Takahashi®*, N. Tsuruta®* and M. Torii®*

! The Information Technology Center, Fukuoka University, Fukuoka 814-0180, Japan
’Department of Electronics Engineering and Computer Science, Faculty of Engineering, Fukuoka University,
Fukuoka 814-0180, Japan
*The Implementation Research and Education System Center for Reducing Disaster Risk, Graduate School of
Science and Technology, Kumamoto University, 2-39-1 Kurokami, Chuo-ku, Kumamoto 860-8555, Japan

*ACRIFIS-EHAI, Fukuoka University, Jonan-ku, Fukuoka 814-0180, Japan

[ U LM K SRR TR, kI - A S L T2 BB 2O EE D L, HRL¥EEH
M L4 25 THROMEE SICL DB V—TThY, 74—/ RU—2%THLN L HEE®R
(KM SR HR) DU R OFERRICAEREANT A TEH L, % B AICIE F ATRE 2R 8772 72 A LM ok s 1
—HR—RAEERTDHEEAMNE LTS, RFEFTOT —# X—RPETlE, KIUEHEEHRO
DDOFIIRT =2 N=AT7 =LV —7 25t BT 5 & & GICEREFRONE, LA D720 D Web
YA bR, BHEG R & A2 FRICEEY A PR TO2ODAY— 7+ T T 7Y r—3va v
DS ZAT > T 72l
BxldnooBYMEADIGHE LT, V47 25T 5THRSBINOME T — % OUUE &
ZOIGH) CELEMETr Y s M EEL T D, HEGEEZ S5 D V48— 7 ORFE
FIZZNODHERAZT L DT 52 LIk, RKFEITIMEED S A3 — 7 (KRB O 2 17
35 L FREIC, FRICHET — 2 OWEICH N CTE A2 Rt 52 LT, A =2tk
LHEERLWNRATEBZ AT 5D ThH LB, pk 26 L, FFT A/ —2 & B AN
—J7OWHIIDb L, A— R T H T HA KT TV r—varoartr NOBIEORK D IAKEZAT
VY, EABBEORGRICERAZBE 70 N A TIROB 21T o 728l SEak 27 4B I X ARBR M iz
TAKEBNZ BATEIZ B Y FiLAr, FERERHAMIZ A 7 Ml 22 D T & 7o AR T, SFRK 27 48 12 A PlgF
AN T IZBWTEM LIz VA= 7 mif A RT7 7V &r—3 2 (Android i) D BLHIGEAIIZ DU
THET .

-11-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

B BDHERBE L TCOD VA =TT HA KT T Y r—va vid, FOX ) Aeklie s £ 1L C
W5,
1. EARBERE
(7) VA NETR (AT A SOLHRIER, 1(a))
) =~y 7FR (PHYA bOMEK ETOMEER, X 1(b)
(V) &VAY A boFEER (X 10)
2. ThEERE
(7) KAV A b~OF s — 3 UHRE (A, #H, X 1(d)
1) H%2AFHA FTOF = v 7 A e
(7) LR— LR
() &7 7 v arFEhiRoAaT Y v 7 ke
() 52 =7 e pkee
EARBRRICOWTIE, oA RR=7 D7 7V r—va RO DO TH L0, Fox IXBLHGE M
DIE & FhRE ORI ER L2 BEEE LCThh, MAOKELZBIML TS,

) - €« @i MEH &

Hig
=1 WSt ¢ )
geasite_data B @ . Bt FERLASES
— e SRR A i =
e Z5T BIR
hEND &
geosite_data s
> L m
e -
Wi plztap this for watchingr
_ e ! : R :
T2 : N .
\ A k= .
g e
B  bun b NS
. A |
A / || -l “ e '
R i & iw :
) ) EXR '2 V
[ ) 3 a5 yal

AMEHBEES

(a) List View (b) Map View (c) Detail View (d) Navigation View
B 1 FEHEHHIC WAL NI A RT 7V r—2a COETHEE (Android i)

VAN DREZLHLRDFVAYVA FOIFHRFET OV T, FFFERT TH%E L7 MOMD-GISH
ERWET —ZR=2 ML TBY, SBERFIRDOA~Y— 73 THA KT TV r—va vk
BEET2E, A 2=y FENLTENLOEREZIGF LERSELEHMATH L. A ROBLHIEE
T, HOMNUCOMEEY A/ S—27 DDAV ER 2 LI U A A h Ol (L2 T —
B R— 2N LT LT (X 2).

-12-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

No uploadDate Title Author entry_typerange  IMG Comment 3 o
o RO LATIRIRIZOT O 3 AR L S renl) gon.
s o, SUFHAR, SHOKE, BWIRIRKE. MoK s ! —d - BEER- — pgo @D
p oL gk Esie 1000 WL WSROI LTS, JIAG, 1RO & AR % Q=N T NG Acoumen o
o P 3 BRBTE, Thok, PRKOE moher @ ’ /
25 ORIKTH2 L ELSNTOET, ; L
Kbk BUEDERANT I 5T ZHITICTBRE 2 Kk KL
T Kill. BROBIAROBHERL . BASRHEE
15-12-1 .
R 2 E#faso  geosite 2500 _ WEOCHELELE, 2Ot SHRAEETT, '
06:48:27 0
2 BUE, TOAME TERECE b LB, L LTH P A o
fi ALTuET, EEAY BOGE * @
FifkD AT 5 DRAB-INT O HBFTT. 20 w7 @
| oisi207 I i lisii WEE, BRAZE>TOIMMPRAICEZODT| iy =~ @
153536 ks e TH TRETIMEDBETHE 7 T Edth oo
b, ZORHCIEH A WICHD BRI E L2,
LT E @O TAYA = TR ~
s T 20 R £, 2 ORT
01207 WSlmo  peose 500 [P MUBEMNCT ST EATEET, 18SEOMBHE
’ B R 2, MIRIKRIT DA S LA N E L e
1
BURHOAAKERICEIEATL 5 IR, Al e .
2015-12:07 il 1358, 530 ¥ L0 BHAMKEH TV E » Y
P oisase g™ O 0 BUWITE g mamnke, BRI R TASIIHRA -
otk Ly kil I : Google 7~ ©2076 Google, ZENRIN. FIBMA"
(a) Detail Information of geosites (b) Geosites on Map

B2 A RT7FVr—2a VAFIcT = _X—= A8 LT VA A MER

VK 2T 12 A 10 H—12 H, FI#EYA =7 I2BWCT 7 U r—v a3 VORBEE &L 340
BKHART TV r—2aZfHLRRG, HICTEYA A &K, B LY AT LOREE
RN A B & LeBIMEHI AT o 72, ERFHMIEE I TOEY Th 5.

1. UAHA MIREZEAT, EBEOFAY— &2 E LFIA
T IV = a » OBERERR
T =3 v OFEMERGE
TSV = a i b NV AT ADOUETAH O
TV —va v b NIV AT AOTE A RTEENE
FBRCBRIE LI A KT TV r—a b BAWRR L, 3t WETOVAI A N &2EY, KEEOBIE
MesB=°, FMEVERGE R & 21T o7z,

ook W

BRI OFE R, RAA KT 7V r—v a I VA= BEA L TWDLEGFO R 7 Ly FROR
WD FERRRAICR 2 SO TIE AR ho7zn, SR THES Z & THMEDITHRME R b DIZR D
e EORMEDRHER TE 2. FRCBHICIKIT A VA A NEOBEIRIC T B — 2 3 VRS I
x5 L%, PO TORFTEHNDIHMHFIZE > TA B LVADDRWENFETHD Z L BHERT
. —0, RMEBRFEEARA P ORER EFRRMA L 25 DA =7 ANTR D i D EE S B
LinkRy, 5%, A RT 7TV r—va rORMEEFERT L EToORBE ORI L. £, A
K77V r—yarDF =y 7 A4 RSP LAR— MERRIZE Y, HiEOKREDRITEIEESER S
FraERfifecEx o2 (K3) X, SHICINLEZMOFME~OSZEFRE L TRIETL22L T
FME I LD VA= HEROBEINCFRIF IS D788 5 ATEME /e & bR T 72,

RETIE, 77V r—3a O LB OVWTRET S & L b, SBOEEITHIT-#E

EoE LAY AR

-13-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

- @ SRR @ e o
Checkin Place Checkin Date Geo Position SR BRLOISE? @
s pe
[ 2k 2015-12-10 13:04:58  32.947966353648,131.11611843109 o o RazLEN
® os. bod
[0F 2055 2015-12-10 13:06:28  32.947966353648,131.11611843109 T REcn
. e amu - @
EE 2015-12-10 14:17:54  32.989659624669,131.12439572611 - a )P a8
EpE A 2015-12-10 14:57:00  32.989658624669,131.12439572811 @. A P
B ER 2015-12-10 15:05:36  32.9677029,131.1071607 o
. . 15 @
RiE R 2015-12-10 17:38:17 32.9677029,131.1071607 oo O o 3 @
SR ERRE 2 o
( - S REs R -
KIEKL & ERRA 2015-12-11 10:24:47  32.858791,130.948354 J ARNTERR ' wFe . ® @
il I
KK &R A 2015-12-11 10:26:42  32.858791,130.948354 “w 2 Do
mERYES
LR 2015-12-11 11:33:37  32.854472134515,130.88275363445 1 i z FRER T SR ~ i
TS
BSED DR 2015-12-11 12:25:55  32.868634574654,130.89111138774 *
e =T e
= -12-11 13:184 @ 10
v 10233 2015-12-11 13:18:05  32.871729913425,130.83402862549 Google Ty = Y67 — 5 ©2016 Google, ZENRIN RN

(a) Check-in History (b) Visitor’s Reports on Map

3 SME DT 7V r—3 g % B RE O e

3 Ok

[1] BAHh, “KILFEIET — & _— R il kAT ofE L = oRIER” , kil, Vol. 60, No.3,
pp. 349-356, 2015.

[2] Bk, “CAN—7 R ETHTRBINBOME T — 2 OUUE L Z DI, 5 4 [BlEEE K LE
KA U SR 2 5 4R, AO6, 2014,

[3] B, “T A NN—2 BT DEBRAMER EA BT A KT 7Y r—a VORI, EEKILE
KRR ST 2 5 4R, 4-6, No.1, 2015

[4] Bk, “F—ZIEROTZH DA ZIEREZE LI HBEERY A7 AR T — 2 X— 2 DIRE,”
MG S 2T L i 22 I IFZESE R R4, 2013.

-14-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

1-04 [EBRHE, W KIUFEO~ 7 <7 4 AL
Y)llFez (fm R« [EIBR A LM K S AP SERT)
Magmatism of the Futago Volcanic Group in Kunisaki peninsula, SW Japan
Y. Horikawa (ACRIFIS-EHAI, Fukuoka Univ.)

1. Lol
VR HATIE, 74U BT L— b OLHATAEVELR KL T 2 FRTER ST D, kIl
Tuy FORE LT, FEM SN NT TT XA NEKIENEL TS, AR A
TWL7 4 Ve AT LV— b33, JUN-2NT A5 o FUANS S < BV ERER, Pals < mfonig >
4 U EUMRE L o TEBY, ZROAFEMSMLIEIINO KT vy s BT Z A N EFETS
FRE SN TWS (B 213 Kimuraetal.,, 2005 ; Miyoshi etal., 2008). k45 W [E S 5124546 5 i+
KIDEEASELE, tEAiATe T ¢ V) e L— bR TlEh LT s UMl cm AR, FEMRT
KAKE) HATHY, FHEBARINEREKIMOFENEKILIDO~ TV ~T 4 AADEREHRTH 5 2 TH
EThDH. Flo, W KUEREENLAKL T 7y M2B W TR D O ER (2.0~1.0Ma) &R d
ENL T4V L— DT h=J ADEEDHEMICBWTHLEETHLIEEZE L OND.
KL, EITE OB R (40~30vol.%) OARALLE~T A A O KILIEF THR SN,
TRAERAEOEBIZZR . L L, BRUE~T A A FOKIEEFERICEREA 7 v—2 2 D3
WZEEN, o, SAFNICKREE~ 7 v BEE L TW DA RAHIWLFET D, 22T, AW

TIXPAMBIBLIE, SEkd L OB b E -V, W KILBEOERE~ 7 ~ICHEgE ~ 7/~ )
EOXEITHEG LI=OMRET 2L EHIC, TR~ ~vORFIZOWTEmT 5.

2. Wi KILEEOHIE - H A FHRR

W KIUEEE, PREOES F— AR L T2 T KIIEEW 5720, £ 2.0~1.0 Ma (23T
TR ENTZEBZ BN TS (B - fh, 1988 ; FAA - fill, 2012 72 &). i1k (LD JEPHZ B v PH
To K LT 1T 30 K HERE ) & T K HERE I I X0y S (AR - ff, 2009), H it oD AR AR itk o
BT FHEKRAHERT) 0O AL W KIS BRI O/ & KRR A3 0092 ()1 - fil, 2016) .
WK IUBED KIS A, HUE - HIRR, BERIE OMAE DR DE, BEGRILY O
B ROEECFEHEDO R DOENZ b LI, BTEA-ARaZIE~T A %A b (Type-1), HifHEA
A -APAL LA (Type-2), HAMEA-AET A %A~ (Type-3), BER-ANAET A1 b
(Type-4) @ 45D Type \IZHFELT-. ZhbilifKILEEDOR Type O KA, KILEEY Rz
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N VHEREY)) PIZITRBTEL TWAD7e®, BaEE LTET LI DX EICEmONRETH. £72, W
FKILUEED Type-1, Type-2 [ZIEMICESE = 7 L—7 (mafic magmatic enclave : MME) 23F7E L,
ZICHE & LEUEE O 2 FIHO MME 238l s .

Type-1 [E M KILFED E22KIZEFAT, Wi l7g & NW-SE JFIZELSI L TWDEE R—AREL,
ZNHICEETL2EAETH L. BRIFIHEA, ANA, RTEARIOREHIEY N GRY, i
BORETEL D FEZET DS B — L T ENIT I O BB A fi 855 S A3 7E97(0.5 volL.% LA T). BEdh &1 35
~40 vol.% & &\,

MME (X Type-1, 2 D5 IZHFET 575, LA E e b O1E Type-1 AR END. ZREE MME
3PS & LTI ADAA, BEEAZH Y, Wit E L TANAGPREADR D 5. Kidbiz s ban
IR L BN 25N E AFETD.

Type-2 1%, BRESELZ EOBCREBEARE LIZEARTHY, BRI AZZ G2 &N
BMTHL. ablIRREA, ARG, BEREA, RO XOREHEwNGRY, BEsRIE 25~
30 vol.% & Type-1 (Z b K.

Type-3 [FATHE LICORET L KER Y 7 LENRTH L. BEIEANA, BHAEEA, B ZOREN
D720, WEEEE L TREADFET D, BEdL I 23~25 vol.% & V. FEEIIC 1om LA LIS
R LTZANARH Y, READ/NIV.

Type-4 (ZEHCE ST IREOMRBHIBIC O HPET 2. BEdnldRHRA, AR, BER, BIOANEN
WP 5720, BESEIT 30~35vol.% TH 5. KA BRERMEMSSHHL TS,

2. ¥~ DIRE - E£7] - GKE

K ILHEED K LS FH O B 2 R 2 22 L R 2 ) LIRS < J£ 77 - H 0 IR FE & 3R 6h 72 Type-1
TIHARNAIE 2T (840~890 C) 725 U ATIAMVMEL 7210 (820~850 C) UMY ATE < /2% (880
~890 °C). £ /113 130~190 MPa, H,0 #J£I% 3.7~5.0Wt.% & 72 5. Type-2 1344 PO BES O FrfiE 7 = 7
DOURFENL 950 °C, JEJI1E 220~230 MPa, H,O JREEIL 42 wt% & 70 % . BEEET DA D U AIZBWT
AR R A VW5 L 950~960 'C L 72 5.

3. AALIFEHRR

W KILUFED SiO, A &1 59~67 W% TH Y, U U ARFNZAS. Typel IL SiO, & f & 62~65

WL%TH Y, WEREA L7 —Ya a0 AF LTS b DOIXZIIEMRICED. Type2 X S0, &H &
59~63 Wt.% & ZZ (LA RIARIC A 5. Type3 IX Si0, & A & 63~66 wt.% T, Typed |X SiO, & A & 64~67 wt.%
Thb.

Type3, 4 (% MgO, Sr, Ba, Ni, LREE IZ&E%, Y, HREE\ZZ L T X I A bOKE RS, TH
A MEBICT 0y FERDH O HMA OFEEICH AV, Ni @A EREV. ZRAEO MME (34
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H o BRI (A ERAOD CrE7ZR L) HIEZNKIEERD Y L7 A MIHEEIL TV 5. Type2 1EiHE
M7 b L F(RFIC MO 72 EOBEFIIREETTHR) 2R L, SUY vsY [ ETIET XA b & BilEERE K
HAEOmER A -V T ey hEahb.

4. i

IR, HBNTEE Y SoH 2 mWEEREDERE~ 7/~ NEiROEHRE ~ 7~ offgic kv,
B nmimE - B2 28Ik, v/ ~RAaMEESRD LW OEmA RS TVD (Bl2X
Murphy et al., 2000 ; Suzuki and Nakada, 2007). Type-1 D~ 7 < ZANARREAHREDO T A T 7 7
ANDLFEMADBEREZELTEY, SWVHRECEREE~ /v NEiEo L EE~ 7/~ DiEAIC &
STE - FRER D EZMAONTHDEEX OND. REFHEN» HIREOHIEITMEL, —Ham
XA LEERE~ 7~ MME & LCEHREY/ vICRViAEhizbo L Bbhsd. £/, &
RSP HE I A B o D Type-2 1, Type-1 DWW S E DEERE ~ 7'~ & ZRAE MME 2> 5 7
B AAZE 10 vol.% o3 Bl L7238 E ~ 7~ (Si0, : 53 wt.%) LD 1: 175 3: 1 DIRETARATEE
Thsb. ZhbDZEnb, MFHKUFEOERKIGEEH TH S Typel & Type2 (T~ v ¥ 2 ROBERE
YT BEANSNEERE~ 7~ I K> THIRE) LEkx 2BIETRE - BRZLEHLEZb LB BN
D, %y ValRERE~/~OBELZRD D & 2.60~2.66 glem® & [FIE S Z&fbh 53K 6 5 E ~
Z<=®V Xy FEE (246 glcm®) LV &V, ZODEENIEIC L HIRA  IBREMEESh - b D L
EZAbhD.

W KILEED ~ 7~ EILE DL FEN S T XA b~ <IlLbbDEEZ B, Type3, 4
IXEWSIY (e T A A FOREE R L, mMgO, NigH®ETH 5. £7=, Shibata et al. (2013)1%
StIY BEWE O Sr ALK DMENZ LR L TWD. 2D Einh, Typed, 4~ 7~ AT7 AL b
M~ bz V% BEHL, BEO~ Y MVERIGLAERINIZEEZEZ BND. Typel DS 7 4
A MEBICAVERE LCTH A b~ ~R3BEZ b5, Typed &~ MgO, Sr, Ni &H&EN
D7 <, Typed ~ 7' Dt M EH TIERBBITE V. Zhbid~ v 2RO~ 7~ 0 OJERAN
L7 ORIERIC L2 b0 B2 HND. MME O XREE~ 7~ 32 kIS ED Y LT A
MZERILTEY, BV TR Z R~ L, 2.0Ma DI TH MR~ ML ORANRE 2
LD,
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1-05 KE~ 7 ~OEBRBIC L HHRLEENE & - S OHEE
FEMERRE OUNRFZRFRR) - 5K B JUNKS)

An estimation of crustal displacement, strain and stress

in case of huge magma accumulation in the crust

S. Fujita (Grad. Science, Kyushu Univ.), H. Shimizu (Kyushu Univ.)

—FEITHE 100km® P LD~ Z~ ZWEH L, BT T BT D & 9 BRI R R o0 kLTt &
B HAE L T& 7, &5IC Takada (1999) 1Lk LD~ 7~ & EREOLZ R L, EH U725k
D= TN I <IZE VIR E LTERBMEN T L AMREM AR L T\ d, L Laens, 2ok
IRKEO~ TR ED X ) ICHFENICERT 20N OV TEINE TIZFEAEBEN 2 I T
720N,

Druitt et al. (2012) (% Santorini X LD H ORLEAIZ-2UT Mg OREAENT 2170, M KAT 100
FEFEFE DRI T 10 km® D K ED~ 7~ PNERE L= TREME 2R LTz, ZORENIE LW ERET S &
2O LR~/ ~ BRI L D MR OIREITHIEROER L LTI 2 &N TE D, e n,
7 A KEEIR & B 2 o5 G OJE IR L, ~ 7~ EREICE LR 23 5 222 Th

5. L, KREO~ 7<= PERRICHBNICERT T 256, Hlka Bkl & 2703 2 &8 ERICH

Z DT, RHFTRII AL A MR S RE LT- BT, AR 10 KkmP R E O~ Vv A B XY
IRELEIEIC X ABUERIE 21T 9, fERDOTELE L RO RATE 7 10°~10" (Rikitake, 1975) % i+ %
T LT, MRS L U CUHME AT REE AR - 9 2 L L . bR kED~ S~ %

WDED LM TE DMNITHOVTHREET D,
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A2 BV R TH Y . A=p=40 GPa L RET 5, BT /VOMEEIZABMRmIZ L, SEHE
FOERIZESTMOZENZ 0 ICEE L (K1) . v7~EEDORRIZONTIE, ik LU0
[EIEAFE R D > /VIRD 2 A B 2. iR S 1T T 5 km IZHE— L7,

FEREO~ T~ IZE VI I~ BT ICEHBT 2564525 L. ~ 7<% Mogi (1958) <> Okada
(1992) ZDOfRNTETRITEE SN TWVD EIICONLEMT 2LV, T TICEREN TV HHREE
DRESOYITIEEVITHIZIZOT MO AE T IV ~NERHT L EEXL2FPARTH D, RIEE
TIXZ ) L [ 7~ DB3F AT b 2 RNCBEICAAAE L TV e~ 7~ E D OBFE) 28R L

FEON, WIHHATRE O QMR DL ES « JEINZE DT DN OVTHELRET S,

1 AIREFEET L OEKE

TTVIIHEE VA IZYI 572 TH 575, UIBE PR R 2 80E LT D72, 360°HAEE T /L
ERUARERICIR D, o, ETVOFEBLVRS 2/ EEV PO FAEVEICRD Z & TF
TV RS BT R E B/ NRICIA TV D, ~ 7~ 12 E D ITRAIONLE,
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1-06 kILHEIZ 31T % Sentinel-1 12 & % 4 SAR f#E#T
fiiE T (08 BAREABASE)
\olcano monitoring by Sentinel-1 interferometry

H. Inakura (West Japan Engineering Consultants, Inc.)

2014 4, 2 SOHFENMARWNTI b LT oz, A EOTEHM 2 FEEE R (JAXA ; Japan
Aerospace Exploration Agency) @ ALOS-2 & KiNFHi#4E (ESA ; European Space Agency) ¢ Sentinel-1
THLWTNOMESL W SARDE U —2#EH L Ty, HHANEA LT IMETHD. EoT
W SAR (DINSAR) | X 2 f##ris, REFHOMBOE A FINCHIZ 5 Z LN TE, KILEORZE - IX
i CHIR IS L DIEWTE O T o IICIRA S A S TWD. FESAR O I —i%, BT 5L —
ZOWRDOESIZE->T, LAAVE, CAVE, X AV RO 3FEICHHEND. HEORW LAY
R DT EIEaE S IEm e, B SN D EABIAROEZ @i LEOMEmIZEL, C AU R, X A
VREWRENPELRDICONZREBNIBEDLD L EDILTND. ZD72) LNy Ra#E# L7z ALOS-2
X, BIROZWHRZMHT T 2IZITREOHE THLELNTEY, EHECHEL S &> THAERDH
FHEIZZZ->TALOS-2 ZRHLTVD. o & bIFFEHICIE ALOS-2 OF — & MR TR ST
WHEWIIE L HDHN, RIEOLGAEIIV Y v—2 8 T bR E45. DINSAR Tix 7% 2 FEioT
— B NME LD L. L RIOMHT P 16 THbLOHE L2 5. ZHTINZ iAo Y 7 k
=T, WHOLOTHD ESEOERN»ND. 2O LD ik MIE A ALOS-2 FIFH O REEE &
2o TWD. —J5, Sentinel-113WF%8%, REZMbd—F—Fgs 2k, aftior—2 25
BECRIAT 2 2 E 3k 2™ Zhucinz, fifo Y 7 8o =7 b IEEFCAB LTV 5™, Sentinel-1
D P —1T ALOS-2 K VW R DR C Ry RTh D, KILRd 2 Hil & v\ 5 DI EXIZ L TARA
WA 2 FMZHEAEICZ LWEAERZ W), C AN RTHL AT ChH L B2 bbb, £
ENEWSY, HIEO XV /NS RIROWZ 5 Z ENTE B, FERIC Sentinle-1 % > TR ORESE 8 A
15 H O i1 O DINSAR it 21T -7 & 2 A, BAFRHTRRISE OGN (Fig) . 295 LTHY k
FoHEVNEZRS LD Sentinel-1 THLIBKRRbHD. ZD—2& LT, FENTGEE DN TZ DB
T D MR ISR OB U IZM W R D 5. FHR KL OIEEDOTEEIHIFTH O DINSAR #2147 7=
&5, ALOS-2 THRLNTWZ X 5 2B HTiE R IT4F b/ > 72, Sentinle-1 (2% ALOS-2 & [ D
BBEE—REHLIL LD, TOT—XEIHEVRBLTWRWVWES . £z, 7 —DEMT
BOHN, T—HOMEMRIESN TWRWE S &5, Sentinle-1 AWM DT — X 1T %5 AT
Tlzh, FEAETH Lo Tc. ZORIT 2015 FF0 8 AEHICKIBICSE SN2, 2 TH FAUC
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NTDENET—=ERoD X7 £z, BRYIHIOT =2 LIRS OT — 2 T FilLiank o7,
CORIFZYV =Y T by =7 ZRMAT2ROLEERITLS, 7V —DbDLWNIDFRLT 44
T 22— TR FEZREETICHRETIREDR DL E NI 25T L T MNERD S.
Sentinle-1 ICh I 2 =4/ —va DL LT BIEHEL, Hxoz—— L BRE OB LAHN
7RI TS, Sentinle-1 1358 )72 KINE=2 Y 7Y —LThHY, Lilomz+oBfiE L7z ETHAR
EHNTHIREWFIANEER .

Fig. INSAR result using Sentinel-1(2015/7/31—2015/8/24:1eft) and ALOS-2(2015/7/22—2015/8/17:right) for

Sakurajima area, Kyushu, Japan

*1 https://scihub.copernicus.eu

*2 http://step.esa.int/main/download/

*3 http://forum.step.esa.int
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1-07 74 Vv, WY UEFIF DA Z ARD 3 7RO
J& e & AR

gt BHEZ 2. hfgd- 2y 7y RNy vt F=a JxF5 4.
07 YAt Xxr— AT BT kRIS - s S
EE Ry Uyt g3

Stratigraphy and age of cored sediments from Paitan Lake, central Luzon, Philippines

K. Yamasaki', M. Torii?, T. Nakanishi®, E. Bariso®, D. J. Rivera®, R. Lim*, C. Pogay®,
A. Daag”, T. Nakamura®, K. Kashima®, T. Danhara’, W. Hong® and M. Okuno®'®

! Graduate School of Science, Fukuoka University, Jonan-ku, Fukuoka 814-0180, Japan
2 IRESC, Graduate School of Science and Technology, Kumamoto University, Kumamoto 860-8555, Japan
® ACRIFIS-EHAI, Fukuoka University, Jonan-ku, Fukuoka 814-0180, Japan
* Philippine Institute of Volcanology and Seismology (PHIVOLCS), Diliman, Quezon City, 1101, Philippines
® Institute for Space-Earth Environmental Research (ISEE), Nagoya University, Nagoya 464-8601, Japan
¢ Department of Earth and Planetary Sciences, Kyushu University, Nishi-ku, Fukuoka 819-0395, Japan
" Kyoto Fission-Track Co. Ltd., Kita-ku, Kyoto 603-8832, Japan

8 Korea Institute of Geoscience & Mineral Resources (KIGAM), Daejeon, 305-350 Republic of Korea

T4 U e AREL Y L, LY R REEIEERO Paitan 1%, Amorong HiRL K IURED X 7Y
ThHY (SFEIED, 2014) , EFYRKLNSHK 90 kmALHIZET S (Fig. 1) . ZOWOREEIT
0.8 km?, itk mifkix 38.5 km® T, ALMICHE 2—3 m OFEHINH DDA TH S (Fig. 2) . VY
BT DT 7 T B A MALT 572012, Paitan MiBEOBEEET 2SN D 2 DOR—Y 7 - a7k
PPL-1 (E£13 m) & PPL-2 (BREE28 m) Z#RIRL7- (FJRiE2y, 2015) . 2o = 7alEHE, #
E0~3moRRELIBIROANE LIEE 3~28m £ TORARRED 2Ky TED (Fig.3) . 68D
T 7B aT RN OHER SN, BAREINTERE T 4 v ar T vy JHICKE L. S5
WAET 7 7 &M+ 272012, 2cm MR CHIBMERIEZIT 72, R—V 7« a 7B OHEREE IS
OB DA % R 5 7o O I X R G B 2 e LTz, BREEAEZ i 5 729, 20cm MR T
EEMEIEE T 21T o7 (Fig.4) . CN a—X—Z2 T, a7#REoR#E (C) LEH (N) GaEE
JI7E L7=. Nakanishi et al. (2015) (%, % 1.5 m~13.4 m T 7 SOWH T 2 HE L, i S A
7ebe (KIGAM) ONIHEE BT (AMS) 12 X v it e (C) A& HIE L, ) 1600~9500 cal
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BP ODFMRAEMG-. FEL < a7 OHRFMRE RS 5729, 4 & EKFFH HERBR BN ZC AT
TERFZEE R L OV (BR) IdE & raFZEiro AMS 12X v 12 55 (28.00m, 26.84m, 25.76 m, 22.86 m,
2090 m, 17.66 m, 13.66m, 13.42m, 11.82m, 7.88m, 6.96 m, 4.72m) OHHEEHFRY O “C FEit %

HE L7 (Tablel) . BEEIEORERZ Fig. 31277,

s Villasis lava flow

3, ) Balungao scoria cone Amorong scoria cone
3 - S~
@ _f Paitan A é
g ( tuff ring - ¥ 11
< £ \ - 8 o
) @ OB DT e

e o 3 lava flow
Cuyapo scoria cone N - /\/8 &

! 1 i AT
Amorong mnogenetic volcanoes ¥ IV -

. Bangcay
scoria cone S
T ~ Umingan
) small lava field

Mt. Arayat ¢
©

Mt. Pinatubo
o

Fig. 1. Geomorphological map of the Amorong monogenetic volcanoes (after Moriya, 2014).

Paitan Lake

Site

Fig. 2. Satellite image of Paitan Lake showing drilling site (after Google map).

% Fr (Nakanishi et al., 2015) & e d 57212, BREE 13.42m, 7.88m, 4.72m @ 3 0 “CAEAUE
AT, VREE 13.42m & 472 m T WVAERAEAMG H 7223, TREE 7.88 m TIIAMEHERIY 250 2.5 kyr
TUVMEZRY. 8, AHEEREY Z V- BRED (2015) 1F, TEEE 10.25 m 7> 5 9396-9486 cal BP
PEOI, BANRERERT. —J5, W 472~0.00 m TiX, WA E2BAWEZEBRIE) (2011) B
42 O% Nakanishi et al. (2015) THERHEZ DR TARD LN L.

EEBEREAR AT CI, TREE 0~1.2 m TIIEREA R ST, RE 1.4~1.6 m THAEVEEEREN MR S L
7o, TREE 2.8 m /)T CITEEERAHBIE T, RE 32 m MK PICERT DIRERERTH D
Aulacoseira FENHBL L72. F 72, TREE 25 m TORPEKFITAERT 2 RIEMEEE TH 5 Cyclotella 73 Hi
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Bl L7z, TR 24.8~25m T 2 cm RO E#E/HT T H Aulacoseira 72 & Cyclotella ~03#fEf) T A L—
I SRR OTN B BT, I OEEREE ST L Y, 0.00~3.00m (FLfE~# 2300 cal BP) 1X7BIR
b L IIRHHTH Y, 3.20~28.00 m (%) 2300 cal BP~#) 22,400 cal BP) ILHKIMIE Tl o722 L/
HEE S D, VEEER 25 m (59 19,800 cal BP) THEZR S5 Cyclotella  (HBLE, CN 44T (Fig.5) 1235
TORFBBLOEROGHBN L ROWELHIELTWD. SR IO &) A X M AECZHER
OV TOHRPLETHS.

Age (cal BP)

0 50100 1 O(l)OO 15000 20(1)00 25000
PDxmrr—T Tt e T T T
5=l
10—+

e |
< -
o
k) L
S5+t
20—
25—
[ —— :Organic sediment (This study) -
[ —— :Plantfragment (Nakanishi et al., 2015)

Fig. 3. Depth versus age diagram
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Fig. 4. Diagram showing diatom assemblage of Paitan Lake
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Fig. 5. Organic carbon and total nitrogen of the cored sediments
Table 1. Results of *C dating.
: 13, 14 Calibrated age range (cal BP)
Depth(m) Material & “Cppg (%o) ''C date (BP) Lab code (20 probability %) Reference
151 Plant fragment -28.2 174030 KGM-OTg150724 1566 - 1713 (100.0%) Nakanishiet a/. (2015)
2.63 Plant fragment -23.1 2170£30 KGM-OTq150725 2066 - 2082 (2.5%) Nakanishiet a/ (2015)
2106 - 2213 (46.6%) Nakanishiet a/. (2015)
2218 - 2309 (50.9%) Nakanishiet a/. (2015)
368  Plantfragment -23.2 2360+30 KGM-OTg150726 2332 - 2468 (99.2%) Nakanishiet a/. (2015)
2478 - 2483 (0.8%) Nakanishiet a/. (2015)
435 Plant fragment -25.6 2460+30 KGM-OTq150727 2365 - 2367 (0.3%) Nakanishiet a/. (2015)
2377 - 2621 (68.9%) Nakanishiet a. (2015)
2627 - 2707 (30.8%) Nakanishiet a/. (2015)
472 Orqganic sediment  -24.1 2734+39  NUTA2-23787 2785 - 2892 (95.6%) This study
2904 - 2923 (4.4%) This study
5.45 Plant fragment -28.8 2360+30 KGM-0Tq150728 2332 - 2468 (99.2%) Nakanishiet a/. (2015)
2478 - 2483 (0.8%) Nakanishiet a/. (2015)
6.96 Organic sediment  -25.7 5153+37  NUTA2-23786 5757 - 5822 (19.3%) This study
5882 - 5991 (80.7%) This study
7.88 Organic sediment -21.6 6044+37  NUTA2-23785 6791 - 6989 (100.0%) This study
793 Plant fragment -17.6 3920+30 KGM-OTq150730 4248 - 4278 (6.5%) Nakanishiet a/. (2015)
4280 - 4428 (93.5%) Nakanishiet a/. (2015)
11.82 Organic sediment  -23.1 8570+43  NUTA2-23784 9479 - 9607 (99.9%) This study
9619 - 9629 (0.1%) This study
1341  Plant fragment -15.5 8560+40 KGM-OTg150731 9477 - 9560 (99.2%) Nakanishiet a/. (2015)
9574 - 9581 (0.8%) Nakanishiet al. (2015)
1342 Organic sediment -19.4 8933+42  NUTA2-23783 9914 - 10,100 (64.4%) This study
10,108 - 10,200 (35.6%) This study
13.66 Organic sediment  -20.3 9430+43  NUTA2-23781 10,525-10,527 (0.2%) This study
10,554 - 10,768 (99.8%) This study
17.66 Organic sediment  -20.9 10,867+47 NUTA2-23780 12,691 - 12,813 (100.0%) This study
2090 Organic sediment  -21.6 13,248+57 NUTA2-23779  15,725- 16,124 (100.0%) This study
22.86 Organic sediment -18.1 14,674+49 |AAA-150827 17,681 - 18,022 (100 0%) This study
25.76 Organic sediment  -20.3 14,520+t62 NUTA2-23778 17,503 - 17,908 (100.0%) This study
26.84 Organic sediment -21.5 17,667+54 |AAA-150828 21,107 - 21,617 (100.0%) This study
28.00 Organic sediment  -21.6 19,692+78 NUTA2-23777 23,467 - 23,979 (100.0%) This study
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1-08 KR =) 7D A ) NI DOV
[l fg-4 KAREE K IELRT O~ 7 < G R

e g - B4 I (FEAK)
ZEM B AN 25 GROCHIERT)
B HE CILIUN A 2ReE - e it

Composition of melt inclusions in minerals of Omine scoria:

Magma supply system prior to Aso-4 pyroclastic eruption

K. Shiihara, T. Hasenaka (Kumamoto Univ.),
A. Yasuda, N. Hokanishi (ERI, Univ.Tokyo),
Y. Mori. (Kitakyusyu Museum of Natural and Human History)

BT k-4 KA KB RTIC VT Z %0807 5 km ©, Kk OT R & 2tk o @il REes O H 23
FZ 0, R 200 m O KPR & JE S 100 m, RKEFE 28 km® OBLRIEE 75 72 D A & TR LTz,
BifE-4 7 7 Z I3 HIB 2 XS ETICEEREE 2 8-> TR Y, mUERES O & Bff-4 KIE K ORF
MFIBRANE E A ERNZ e bhD . Ez, k-4 KGR OVFEEER S ITx LT 8947 Ka, il
(Z%F L C 9044 ka @ K-Ar AERGHIEE NS STV D (IaARIED, 1991) . [lfg-4 80 & il s s X
S\ A PO B A AT BRI T A Y1 N CTRUE - 7o LR T o D 2%, ATH 2SR A 22k
ZEZ L7eIx L, BFE IRk 2 2 L

AR TIIRIER 2 ) 7TREI AR L, KEZX2) 7THOMER - BAICEEND AL NIHAHO
KRR IS & OIS MRSy O & A B % BURR IR FEET O EPMA 25 35 LU FT-IR 20 ot EERH 2 L
THIEL, Flff-4 KPRHERED O 7 2=y S OBA T OFEMITE £1D AL MaOAWRAR L i L
7-.

KlgA =Y 7 FOFMITE £ D AV N EAWIT RO FLEL P (Si0=68~70 wt.%) IC&EH L,
flf-4 7 2=y MIEENLIWEAITEEND ANV MIAY (Si0,=71~T4wWt.%) & i+ 5 &, Mgo,
FeO* (&8k) |, TiOy POsIZE A, HEARDM ML FER LTz, KIEZX =) 7D A NMIAEWITHER
e TH D SO; DIEHFT#E-4 B0 L 0 &Eiehd, HO A &IT 1~2wt% D b DN <, [ilfk-4 84

(3~5wt.%) LV HIRWZ L3, RMEAITH S, £, AT T AL A N OREEYER Y & Hg
TH5L,ClIZIFERUCTHDN SO EHHET T ADIFEI N, IS T 2O MK
(Si0,=69~74wWt.%) (X A /L MEIEWD SiO, DIEL Y 2N &0 h, KIEZX 2 Y T OFYHF O AN M,
AW DO~ 7 <0 OMBEERFLTND EEXD.
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Kl 2 = U 7 ORHEABER SR IE Ang-Angg Cot = — 2 L7553 fi 2ok U= (-4 KREiHER Y O
REABSMARIT2 =y T LI L TR (LIEFED, 2015) |, KIEZX 2 U 7 ORMNRA ORERK &
WMEE EDHOLETR, KIEA2 Y 7TOREABMER U XD Rz RDL, »oaz=F—F L/
3 R T4 D=y MIRho T

BTf-4 KAMRHEREY) & il JRaoE O 2E bR &t T 5 &, @l RS O AR DAL b L
v RDIER-4 & B DD, BEVICER > TWD (BINED, 2014) . SBEIOKER =Y 7O AV k
DEDORERRIZ L > T, KIE2 2T RO, milEiEs O, b4 BER~ 7 ~</EY
LR oo~ 7~ G RICE D Z LR TE .

5| A STk

BRJIEE - BRI - ZREE (2014) Fiffif-4 JOHIBE ARG K ELRTIS J OIINE ) O SEfiRL. B A HIER
BRI S 2014 FREFHHEF, SVC54-10

AR — « FHERUE= - /NBPSEF] - W — T8 (1991) AR KA K-Ar FERIIE — KILEF & 0%E
P & KRR~ DG - BAKIIF 2 1991 4R R 233 TRatE, 73

LIRS N - ARG - ZHEC (2015) REEA B LAV NOAWRRD & T2 [l -4 Kt~ 7~ 18
O OfEfE. HARRERK R E S 2015 4 RS2 S, SVC4T7-06

® SBIEEE KRR
U R4 OB RO (LEER, 2015)
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(Wt.%) (Wt.%)
1 T T 5
W,
g - 14
a%%? x % * 7,
i %g #x ¥
X » Ve,
*e * w b4 P4
e | R
TiO, o0 - FeO* ..""----"-1
0 od¥P
0 [ 1
2 ' ' “‘-.‘

'y Kig2 1 1) 7 MI (host : PD)
@ K 1) 7 Mi(host : Opx)
R KX a7 HE

o PER-4 MI (IN5IE A, 2015)

2 KlgAa ) 7HoORER - BAICEEND AL VEAYORMAE ~N—T—K. fl#E-4 O AL M,
HYOMBEGHEHIIRER, BATIELAEEDLLRWED 1 OB TENFNOEREZRLTWS.
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1-09  Frrgifoh sk 1 ERREAL P BB S T L ) DRLRRAEAL
EUE Fr & DXtk

NS - RAHTHIN - GREAFEIR - THAGTR (RBAR) -
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Compositional variation of Holocene volcanic products
from the northwestern part of Aso central cones: correlation with magneto-stratigraphy

Masataka KAWAGUCHI, Toshiaki HASENAKA, Takanori YATO,
Yuya TAMAI (Kumamoto Univ.), Nobutatsu MOCHIZUKI (Priority Organization for
Innovation and Excellence, Kumamoto University),
Yasushi MORI (Kitakyushu Museum of Natural History & Human History)

Bl gk rh ek 1 ERE OB 1 TAEM OTEBYIBEEB P o & L EEEIET LT 2. (243
72, 2013) . TEET 7 T REFFRINIEIC & o TEAREF LML S S>oH 5 (EkER, 2010 ; =ik -
i, 1997) . YREHIEZN (2013) & EH (2015MS) (E bR A HIE S D 2 & ThgR Pk A
FEOKFE T « HAE - KEOWERNER D=y Mpb5 2 L 25 Uiz, F 2[RRI k
DAEPERRAK T B 70-180 ORI Z & o> THAEMHIN D o722 L 248 L, 5 OIS
ik B i MR AU Fr A 42 %8 Lo, KIS ENZH5\ T 70-180 AE DRI A HAUIE, (LR CHL P A
BOENZLTWDLAREIZ D L. N 7Tkl (AFTa) OEEYIITEE L T\t
1943-1952 D) 10 4[] T Olivine-bearing basaltic andesite (55wt.% SiO,)”> % Orthopyroxene andesite
(60Wt.% SiO;) ~LFEHLARES K ORI A G321 b L7z (Wilcox, 1954) . F 2R K ILOME HA)
XSCHINE K (1471-76 4F) DARE, BpRE & HIC X0 EBE A~ RMAICE(L L T D Z & NG S
TS (F)INE7, 2011) . & 2 TSN BRI NLIZ Ko TR L 7o s i O ARl & b
SINTEATVY,  ~ 7 < MR ORI, [RIREIECK M YA O RIS & 23 2DV TR L7z, STl
DWW TIIIREAIED (2013) 3 HUBE R AL 2 E L7z R oalkl CE)INE A, 2014) OF —4 &
A Lo TR LT — % 2 iz,

B OEN X ROV ORGSR, FrEE - HAE « KEO ZREERESTHRISEN RS Y, RIS
TEE) L7oios b KB 2 508 TE o MRS IR - R R RS OMARIE 2R & LT 51.0-53.5 wt.% SiO,
DOFIPHICILE %723, FeO*MgO 728 1.7-2.3, Rb 7% 30-60 ppm D& T 5. K%, 1EAERS O/
RUZ MG A28 L CE & A SRS ZE L TR0, SIS HN Th 3T MIck 2L 2R
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T, BEEOHATHD. FREERUSIIEE 1 L 3 THIRIC R D8k & ka2 R, —F
kR & LRI E R L, Mk 2 =T =2T—, tFIEA v —Y—F Lk TH
% . ALSFHLAR T SiIOx(Wt.%) THI 1 %, FeO*/MgO tbTH) 0.4 DR ¥ v 7R3 H 5. BESLFAAHEIX
PAT—VZBLTRLETH T

MEDIEEETH % Rb &, FeO*/MgO WA LK TIXFEERD Ly RERT I ERMIFSN D, 114
- RBFHEETIEDO TR R D250 MLy RERL, TOMBELE B FBEGER - LRV, =
DZENBEFENDOT IR D 2 DOH~ 7~ & ZDREMMMEDPFEW INFIET  FAIREEDR B 2 b
5.

5 | STk

FNHE—ER « RATFINE - LA - AREE (2014) Fggb gk b e, FeBrit o Lmg Hid) o5 AR,
{EEEAEAR & AT IR P O % e, B AR HIER B B 2014 42 k4%, SVC53-P03.

ERER - O (1997) % BERZ LB UCHEMRD L ATEHIKILT 7 T OMEHIAEM. kil
42, 403-408.

Hixd R (2010) FfgRkil, SKREEORLEN. ki, 55, 219-225.

SRR« ERRE IS - AT RER - A BRI (2013) HERIULMIBT AR HIIE T 35 1T D R 22 I LITEBY A
HTIHER, 62, 168-176.

HIEEL « AT A1« B ERFE - BT - O IEA (2011) REE KL OREXIGEIERR &~ 7 < fik
RO 20 HAd b OEALE ZDEFE. FKEKRFBIERATERFT, &K T 22 HABNICES
K LMK (B AR O 72 D O 8 (AR5 1809) 2010 4, 14.

EIAEYR (2015MS) Bl rf gk O AL PSR IC 81T B VT O i M R OB FE. SRk 2 6 AEEEREA
KRB AS 3R 3L, 55p.

Wilcox, R. E. (1954) Petrology of Paricutin volcano, Mexico. US Geological Survey Bulletin 965C, 281-353.

WREAPEBL - LA - ERRE R - ARBIRE - BRH R (2013) RFrEFET Sk 0 ERRIC T 2 SERiEk
LI ) D I IR SR RORIESE. B ARHIER AR BB S 2013 AE K4y, TRRfE, SEMB36-06.
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Eruptive Sequence of Penelokan Eruption of the Batur Caldera, North Bali, Indonesia

T. Kobayashi', A. Harijoko?, I.W. Warmada?, K. Watanabe®, T. Nagata®, T. Nakamura®,
S. Taguchi® ® and M. Okuno®®

! ACRIFIS-EHAI, Fukuoka University, Jonan-ku, Fukuoka 814-0180, Japan
2 Department of Geological Engineering, Faculty of Engineering, Gadjah Mada University, JI. Grafika No. 2
Yogyakarta 55281 DI Yogyakarta, Indonesia
® Department of Earth Resources Engineering, Faculty of Engineering, Kyushu University, Nishi-ku, Fukuoka
819-0395, Japan
* Institute for Space-Earth Environmental Research (ISEE), Nagoya University, Nagoya 464-8601, Japan

® Department of Earth System Science, Faculty of Science, Fukuoka University, Fukuoka 814-0180, Japan

A RxyT, NYEIEEO Batur VT 7%, R _EONNLVT THEETHATH D (Fig. 1) .
KO EI T V7 Z (C-1) 134 13.8km x 10 km DK E ST, ZOHREIZH DHH AT Z  (C-1I)

B 7.5 km OME T, TONMEIREN2 Y — L KIUBR EDTHND. IAT TRBICEE LTz
WS K HEFEY) 1 Bali ignimbrite (Marinelli and Tazieff, 1968; Wheller and Varne, 1986) & #Fr S 4L, M H4E
1% 22 KBP~24 kBP L H#tE S7=. LA L Sutawidjaja (2000)LLEEDIE & A E DBFZEIE, 2 DDA NT
7 (C-1 & C-II) FERIZRES- L7z 1%, Ubud ignimbrite (29 kBP) & Gunungkawi ignimbrite (20 kBP)? 2 -
L A7 L T35 (Reubi and Nicholls, 2004; Sutawidjaja, 2009; Watanabe et al., 2010; Ryu et al., 2013) . 9
2B C-l VT T RIS AT 5 "Batur ignimbrite” | X% I IREERE T, BRGSO B IO ET DR R
B A BT HHERE TH DAY, Gunungkawi ignimbrite ok D UTERAR & HEE 47z, LA L Nagata
(2009)1XE DXt b E R E L, C-Il AT FHAIZEE S L7 DI% Penelokan [ T#A ThH D LHEHGL,
Batur ignimbrite [ XHA M K 14 O KFPTEHERIY) & %5 2 72, 723 Sutawidjaja et al. (2003) THE <7z C
AE(AEIE, Ubud ignimbrite 73 23,230 + 80 BP (23 kBP), & 7= Batur ignimbrite 235281t C& % 5240 + 30 BP
(5.2kBP) Tho7-.
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Fig. 1. Batur caldera, Bali, Indonesia from Williams and McBirney (1979). 1, original caldera (C-I); 2 and 2a,

later collapse depressions (C-11). Ages mean the eruption year of lava flows.

AEIOFETIE, C-Il BT TEICE S L= Batur ignimbite”Z ® & O T&H ¥ Gunungkawi
ignimbrite & (ZMERIRCTHDH Z &, ZOMHAFENRIT 52kBP TH Y, H%AHLT 7O & #HE S
TV 7= Penelokan [ Tt A HEREY) & 8272 ik IRBAMRICH 5 = & (£1d x Penelokan tephra & L C—#5%
9%) , & HIZ Baturignimbite [ X4V 7 T NIZIRE ST, FEERSE CTlEd 2 B ILEOISRIC AT 2 2
& EoRT. R RE Y OLEAEIE, Ubud ignimbrite 235 ¥4 b, Gunungkawi ignimbrite 1Z7 1 ¥ 1
NS EEET B N LA HAFAE, Batur ignimbrite IXZLE (+7 A A b)) BEBTAHEICH D.
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FITHNAT T (C-I) WOBERIZOWTEHETS. BT Z O Kalanganjar (Batoeranjar)2» &
FT TNICKED HIEBIDVOFEIATIE, Mo ZRAET 7 7 O%E, Payang cone HED H ik
K& (~7m) , Penelokan [ TR AHEREY) (~5m) , B NIRATE & ZITHAET 523D intra-plinian
flow deposits, fx A7i3 Batur K LGEIRO LA E K LK « KILEEE~L 2T 5. Zo—hEoidk
ICI%, FRESHS @ Batur ignimbrite ~ & EMA AT 523, JLILH D Paketan (2% Db VT T EE %
B0 20— b CIE, TEHE O Batur ignimbrite 23f T4 & AJE L TWHORBIETE 5. 3705 Batur
ignimbrite (% Penelokan BAAME KD intra-plinian flow deposit OEFEM TH D Z ERHHA L. 2P
Sutawidjaja (2000, 2009) (Zi%, /T TILHEORE S 7o fiPHIZ, 472 5.5 kBP @ Blingkang
ignimbrite 2349 % EFLE STV DN, FO0Ah, S KO KERD D, Fxid Blingkang
ignimbrite |3 Batur ignimbrite (Zxftb S5 & L 7.

WIEH VT ZigOIMUDFERIZ OV T OFEHF TH 5. Batur ignimbrite (X4 /L7 Z INIZRFEIF) 72 HEFRE
WThHo, HLT THROIMITOBREITMON TN RN, LA LA EIOFHET, AT Fixost
PICITIZIZHALL U 7=k HERS A o 9@ IADS, A 7e < &b 15 [EFTILAERS C X 7=. Penelokan tephra J& i3
225 B m o T, FHEME TREA R, KM HERY, KiloalE, Lk TEaE~ L 2T 5.

200

155 .
'160,25ﬂ Batur caldera
210 535

Buyan-Bratan caldera

50 q (100 (160)

iﬁﬂ Agung volcano
35 . A
130
30
68 .
10 km

_ S5

Fig. 2. Thickness (cm) of Penelokan pumice fall deposit. Figures in parentheses mean the thickness of only the

lower pumice fall deposit.
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Fig. 2 X Penelokan tephra JE D THADADEE A7 vy M LIZKTH D FHINN OETFIL T e
FADHDIES) . JBIESAAXZR AZET —F BEALTWRWAS, oA EEhTAE P~ P8 5 m -
TWAHEIICRZD . KIERHEREDIT—A%ICEL 10 om B &<, Bk =y MBI ND. &
Warillgiea=y b, WHEOZ 7 FEZMEI 2=y b b H DD, T XTHEROHERY T
b5, KIUTGABIIZERERER 72 WD T, 72< SADKIERIZHEKT 57 7 F  (co-ignimbrite ash)
b LIV, e EEIERE TR AICHEB S LTV D, KRR & LTI T TR b7
&b 30km Ll EDiES £ THEGETE 5728, EERITIZ 40 km L EE TREELZWREE S H 5.

LLEDFERD D Penelokan Wk DOHEB A FE T 5L, 970 =—XOBAEKNPIEE TR, &
225 intra-plinian flow 23735 X 512>, TOLLIIHAT T (C-l) WIZHERB LN, @&
DOBEROBNREEY, BHlEZEICEG=y O, BOAETICE CEIFET S low-aspect ratio
ignimbrites H 74 L7, BIKDH%R N/ D &, WNAVT T a2 1mFITET D KERITD R <720, &=
HTRHURE RS EICHER L. 20X REKMEBOIZD, WT 7 NITITMEER L7-"Batur
ignimbrite”23 F1Z53A0 L, BV T T OIMAITIZRE FEAIZEAES 2 IERSHE O ignimbrite 233419 % &0
DBHDORIR DR ERT I LI RoTe LHEEIND.

FINNT TIERIZOWTIE, BT T C-l OFZREKIL Ubud ignimbrite DFEKIRFToH 553, FRICD
WTIL29KBP & 23kBP D 2 DDfEMN®H 5. L LR EIEH%E OFERITIEL, 23KBP BNEZ Y B2 5.
FANT T C-ll OFERKIE Penelokan M KIZ K 2D TH Y, HERHETE STV 72 Gunungkawi
ignimbrite TIXZ2WZ EVHBA L7z, Zhwx, ZOEMHIFIZ-DOWTIE, Buyan-Bratan caldera ¢ RREME
H 5 DEMRBP LR TR b7V, F 72 Penelokan &k DAEIZ-SUNTIE, Penelokan tephra [E R ™
Payang tephra (Payang tuff cone FERIF D7 7 ) DAFER7AY 5.4 kBP (GkH, 2009) , F7-iliF o 15
JEDIE S5 100 LA EDOEMRGENHERE S 15728, Penelokan MK IE 5.2 KBP 23 %472 & &
25, FEREE~ 7~ PNEET 53— LK INZEBW T, Penelokan Mk 0> 100 4E1% ERiTIC Payang
KAMBTA YA NE~ 7 ~PREHLTND 2 EE, W7 FEAORIRESR (k) LRAeTZL
NTED.

RBHNT T ORRKIZONWTIE, 40 & ZAMHERNRBUTRNE S TH D, EANRFOBLNDL
FNVT T ORI KRB B RE ~ 7~ OB K LV IER S D RE ) RER (M1, 1969)
&, REOZRE~ 7~ OiiIctEo TER SN D mEIRER (Yokoyama, 1969) (23S 5.
Yokoyama and Suparto (1970)/%, Batur caldera [ZEEIERF X A T OINT 7 THY, KREBLHERE
~ 7~ DIEFAEKIZ L VR SN2 b O TRV ATREME A2 "2 L 72, Williams and McBirney (1979)
BEZERE~ 7~ ORI > TRk SNA VT T % 3 DDOX A7 (Hawaiian-type, Galapagos-type,
Masaya-type) (Z43%H L, Batur caldera | Masaya-type &3E{LL 7= — & D cauldron TiX7eW s EHEE L
Tehs, AT TR Lo K BIRIT 2 OFAERE R LT —B L 722w,

_38_



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

Reference

Marinelli, G. and Tazieff, H. (1968) L’lgnimbrite et la caldera de Batur (Bali, Indonesie). Bulletin
Volcanologique, 32, 89-120.

KHEABE (2009) A > KR T, NUEBON Sy —LIVT Z1280T 5 KILEFERFE. JUNRT
TR, ZRSERR L, BTp.

Reubi, O. and Nicholls, I.A. (2004) Variability in eruptive dynamics associated with caldera collapse: an
example from two successive eruptions at Batur volcanic field, Bali, Indonesia. Bulletin of Volcanology, 66,
134-148.

Ryu, S., Kitagawa, H., Nakamura, E., Itaya, T. and Watanabe, K. (2013) K—Ar analyses of the post-caldera lavas
of Bratan volcano in Bali Island, Indonesia — Ar isotope mass fractionation to light isotope enrichment.
Journal of Volcanology and Geothermal Research, 264, 107-116.

Sutawidjaja, I.S. (2000) A guide to the geological phenomena of Batur Caldera, Bali, Indonesia. IAVCEI
General Assembly 2000, 33p. with geological map of Batur Caldera in scale 1: 50,000.

Sutawidjaja, 1.S. (2009) Ignimbrite analyses of Batur Caldera, Bali, based on **C dating. Journal Geologi
Indonesia, 4, 189-202.

Sutawidjaja, 1.S., Okuno, M., Nakamura, T. and Kobayashi, T. (2003) Eruptive history of Batur caldera, Bali,
Indonesia estimated from new radiocarbon dating. Abstracts 2003 Japan Earth and Planetary Science Joint
Meeting, V005-P001.

Watanabe, K., Yamanaka, T., Harijoko, A., Saitra, C. and Warmada, | W. (2010) Caldera activities in North Bali,
Indonesia. Journal of Southeast Asian Applied Geology, 2, 283-290.

Wheller, G. E. and Varne, R. (1986) Genesis of dacitic magmatism at Batur volcano, Bali, Indonesia:
Implications for the origin of stratovolacano calderas. Journal of Volcanology and Geothermal Research, 28,
363-378.

Williams, H. and McBirney, A.R. (1979) Volcanology. Freeman, Cooper and Company, San Francisco, 397p.

Yokoyama, 1. (1969) The subsurface structure of Ooshima Volcano lzu. Journal of Physics of the Earth, 17,
55-68.

Rl IR (1969) VT T OREEIZT 5B, ki, 14, 77-83.

Yokoyama, I. and Suparto, S. (1970) A gravity survey on and around Batur Caldera, Bali. Bulletin of the
Earthquake Research Institute, 48, 317-329.

_39_



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

1-11 ANV EIEES, vy s T XTI D
%17 Z KL DRE K ER

Wy 2.7 ANy Yaal- 74 Uy Unwx .
TSN —BR Y . kR s mOmErE b2 kTR 2
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Buyan-Bratan caldera in Bali Island, Indonesia is ca. 6 km x 11 km in size and contains three lakes (Tamblingan,
Buyan, and Bratan). The post-caldera volcanoes (Lesung, Tapak, Sengayang, Pohen, and Adeng) occupies from
centre to south of the caldera (Fig. 1). In order to reconstruct detailed eruptive history of this caldera volcano, we
conducted field survey to establish tephra-stratigraphy around this area, and distinguished geomorphological
features.

Tapak volcano has three craters aligned from north to south, which can be correlated with each sub-divided
edifice. Lava from the central crater flows down to the northwest, and divides the Tamblingan and Buyan lakes.
This lava is also covering the tip of the lava flow from Lesung volcano. The central edifice of Tapak volcano
covers a part of the south crater, and the direction of eastward lava flow is controlled by the north edifice.
Therefore, this is a product of the latest eruption in the post-caldera volcanoes. Lesung volcano also has two
craters, and specific gully developing on a pyroclastic cone from north to western slope. Lava from the south
crater flows down to the western flank beyond the caldera rim. Another lava distributed in the east from the
south also surrounds Sengayang and Pohen volcanoes. Adeng volcano is surrounded in lava and/or pyroclastic

deposits from Pohen volcano. Based on these topographic relationships, Sengayang and Adeng volcanoes are the
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oldest in the post-caldera volcanoes, and then Pohen, Lesung, and Tapak volcanoes have been formed up to the
present.

On the other hand, to establish tephra stratigraphy around this caldera, an ash-fall layer by the AD 1257 eruption
of Samalas volcano, Lombok Island (Lavigne et al., 2013; Fontijn et al., 2015) and Penelokan tephra (Kobayashi
et al., 2016) originated from Batur caldera (Wheller and Varne, 1986) are useful key bed. The Penelokan tephra
corresponds to about 5.5 kBP of the Blingkan ignimbrite (Sutawadjaja, 2009). At foot of the post-caldera
volcanoes, coarse scoria falls (Yamanaka et al., 2009; Watanabe et al., 2010) are intercalated with two foreign
tephras (Fig. 2). The source of these scoria falls are estimated to be Tapak or Lesung volcanoes. It indicates that

at least two volcanoes erupted in the Holocene period.

AT ST T

S [
-t Lake Buyan
:», & 7

'0
)
2

— — —\ T
%\Sengayang
~
"7

Batukau \ AR NN
S Loy 0
; E
d N 0 2 km
- &~ - . ‘.

Fig. 1. Geomorphological map of the Buyan-Bratan caldera.
A2 RxvT, AU EALE O Buyan-Bratan #/V7 Z1%, £ 6 km x 11 km O K& XT3 2DiH
(Tamblingan, Buyan, Bratan) % & &, H14e7 & FE 2% V7 7 KL (Lesung, Tapak, Sengayang, Pohen,

Adeng) MERRSNTWS (Fig. 1) . & bIX, FHOT 7 TEFE2HET 5 & RIHP N 2
TERL L, BT T KILOME K Z R L7z,
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(a) Scoria falls between the Penelokan tephra and the Samalas ash (AD 1257) at eastern foot of Pohen volcano.
(b) Scoria falls and the Samalas ash (AD 1257) at eastern foot of Pohen volcano. (c) Lava flow from Lesung

volcano covered by scoria falls and the Samalas ash (AD 1257).

Tapak KL% 3 2Dk ANEALICESI L, ZNENDOINKRICKFTE S, FROKANLILE~E T L
7-¥ 513 Tamblingan i1 & Buyan 1% 50Wrd 5. Z OREIZIEEED Lesung KL SALICH T L2 iass
DYt D . Tapak KO RERZ, BAIOKDO—EFHZE, A0 LEIC S ES O T4
XREINTNDHDOT, ThbXFHLVWEEBZLN, BAINLT T KLUTHLEIOLOTHS. Lesung
KINZH 250k AMIERH Y, 1RO b ERIR I I TR LR O T Y —BFET 5. Mo
KANDIRH LTeEE1E, AT TEEZ A THEIZI FLTWD. ML RO D%aE1E, M
B Sengayang /K [LI<°> Pohen (kLI &2 B v PHZe. & HIZEFD Adeng ‘K ILIE, Pohen K [Lid» & DA K
HWEMICRYEENTEY, S50 eEExLNS. 2L OBEMNS, Sengayang kL& Adeng
KIWBH A NT ZKkihE L CiE b i<, Pohen ‘kilI, Lesung *kili, Tapak KILDIETER Sz &
265, 2721, ZOEBIERIZ Ryuetal. (2013) @ K-Ar & 1T —8 L T,
ZOEEOT 7 ZEF T, Batur V77 (Wheller and Varne, 1986) ERO~<xa 777
(Penelokan tephra) & v > 7R 7 & Samalas ‘K (L0 AD 1257 M5k (2 & 5k I1LJKJE (Lavigne et al., 2013 ;

-42-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

Fontijn et al., 2015) DNAERNRIGERE L 70D, ~xu 77 71%, # 55 kBP @ Blingkan ignimbrite
(Sutawadjaja, 2009) (XI5 CMAKIEAY, 2016) . ZD 28K DT 7 T LK T A2 TE

23346 LTV % (Fig. 2: Yamanaka et al., 2009; Watanabe et al., 2010) . Z 415 (3 Tapak k[ 7213 Lesung

KIUBHEIR T D ATReED = <, D L b MAKINITEHHIZEA LB bND.
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2-01 G-EVER KINKETFHERS AT L,
VT RS K LU FE W 7 7 ¥ = 7 MK D KRR

FHEE « G-EVER #iiF— L (GERMIHVE R ERS T Z—)

\olcanic Disaster Mitigation Measures Using G-EVER Volcanic Hazards Assessment Support
System and Asia-Pacific Region Earthquake and Volcanic Hazards Information Map Project

Shinji Takarada and G-EVER Promotion Team (Geological Survey of Japan, AIST)

The G-EVER volcanic assessment support system is developed based on eruption history, volcanic eruption
database and numerical simulations (Takarada et al., 2014, 2015). The volcanic eruption database is developed
based on past eruption results, which only represent a subset of possible future scenarios. Therefore, numerical
simulations with controlled parameters are needed for more precise volcanic eruption predictions. Using the
volcano hazard assessment system, the time and area that would be affected by volcanic eruptions at any
locations near the volcano can be predicted using numerical simulations. The system could estimate volcanic
hazard risks by overlaying the distributions of volcanic deposits on major roads, houses and evacuation areas
using GIS enabled systems. The G-EVER hazard assessment support system is implemented with user-friendly
interface, making the risk assessment system easy to use and accessible online. The volcanic hazard assessment
support system using Energy Cone and Titan2D simulations is available online (Fig. 1). The system can assess
any volcano in the world using ASTER Global DEM (10m resolution DEM is used in Japan). Links to major
volcanic databases, such as Smithsonian, VOGRIPA, ASTER Satellite images, and Volcanoes of Japan are
available on each volcano information popup on the map. A new fast-processing version of energy cone
simulation system using elevation tiles is available (g-everl.org/quick). The updated Titan2D simulation system
could be run using DEM data uploaded by the user and download more detailed simulation results. It also
provides informative and user friendly interface.

The Asia-Pacific region earthquake and volcanic hazards mapping project aims to develop an advanced
online hazard information system (http://ccop-geoinfo.org/G-EVER) that provides past and recent earthquake
and volcanic hazards information online (Fig. 2). The information system also shows tsunami inundation areas,
active faults distributions, and hazard and risk maps. The online hazard information system provides useful
information about earthquake and volcanic hazards in an interactive and user-friendly interface. Links to major
earthquakes and volcanic eruptions databases are available in the system. This project will be implemented with
the cooperation of major research institutes and organizations in the Asia-Pacific region such as the Center for

Volcanology and Geological Hazard Mitigation (CVGHM) in Indonesia and Philippine Institute of VVolcanology
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and Seismology (PHIVOLCS). The Indonesian Volcano Information System was developed through the joint
efforts between the Geological Survey of Japan (GSJ) and CVGHM. Volcano type, eruption category, satellite
image, hazard map, geological map, eruption history, hazard history and reference of active volcanoes can be
displayed on the system. The printed map version, “Eastern Asia Earthquake and Volcanic Hazards Information
Map” (Fig. 3) of the Commission for the Geological Map of the World (CGMW) is going to be published in
May 2016.

1. G-EVER KIUKEFRIXEL AT L

G-EVER DK ILUKETRE L AT LT —F 0 77N —T7TlE, 2012 L0 KILBGK D72 D 4%
VAT LELT, KILOWKERE, KIUEAT —2 =2, FEV I 2 b—va v ERERL, kil
WK DRk 2 o B BE T, KT, BEARE, BEEES ISR ATEEZR TG-EVER KILKE TSRS AT
2| (http://volcano.g-everl.org) DAEEE 2D TV D, 20154E 3 H L0 EXRE LTAR S TS, &
TR 3,300 OFEMALK LA E VA RPOALEOKILERSE « Fx L, Hx OKLIZOWTHRED
KINT —HF_R—=2A KV EKERZIET S LI, HE I 2 b—2a VCREIZITY 2 &0
AHETH DH. HEEA TIX, Energy Cone £ /L & Titan2D 7 /Ui X % Kk ILE i OFHM A3 T & 5 (Fig.
1) . ASTERGlobal DEM 2AlE SN THEY, HRPTOETOFENLKINZONTA S TA » ETED
(ZRHEiS TE 5. ERNOKINZOWTZEEHEEFED 10m A v v =2 fFm7 —Z B TE 5. £,
Titan2D TiE, =—V—HE TIEM L7 LIDAR %D LV 3t iEm T — 2 %7 v 7' — R Lakfilc /A
WHZLEBARETHD. SHIT, FAEBSWRM A, WG, PHEEZ Map LI XURd 5 #6E 2 2440060
L, FEEAICHWD Z ENARRRY AT AL Uiz, 5kl 2014 4F 9 H 27 H KFEGE K OYH 7k REB
K 2015 465 H 29 H KFERICOWT, AV AT A& HWT, Titan2D 12 X BN 21T- 72, i Tk
FRAT ] 2 AR LTz,

A o .; = i w
§§£§ﬁ’i&*fb“““ﬁ4pﬁy S e oaemes L) § M}m

Fig. 1. G-EVER Volcanic Hazard Assessment Support System. Energy cone (A) and Titan2D (B)
simulations at Ontake volcano.
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2. W7 U7 Mg R ALK EFRX

G-EVER O 7 U7 KB E ALK EFRH 7 7 o= 7 P T, a2x A2 Fo g MZ%E
B&(CCGMW)D i & LT, 7 27 HulscE K LS EIF W OER A D TER Y, 2016 45 HD
HRZ FELTWD. WY U7 Ml oME, B, KUk, KEBEELZRVEEOTND.
FAT LT, I A VRO T VT RFEFEHBHE KLY — FIFHRRZXT A
(http://ccop-geoinfo.org/G-EVER) DAEEE A2 T 1, 2014 47 H L 0 S BRAB A 458 T 5 (Fig. 2).
KU AT LT, 7UTKEFEIROME, Hp, KU KBEEEROBERTIRE L AT La B
LTW5%.

s

Spatial Data Catalog Earthquakes: 2011 About G-EVER

aaaaaaaaaaaa

MOPER  Magnitude: 9
Depth: 29 Km

Place:

Date: Fri Mar 11 2011 14:46:24 GMT
Casualties(>1000): 20896

Data Source: USGS

Fig. 2. G-EVER Asia-Pacific region earthquake and volcanic hazard information system

W7 27 MR L SEEAE I, BN B I IE N PEE B ST SR T U EGR R A v 2 —
® G-EVER #iftF— 208\ L 720, 7V T HEOMERMEME (PHIVOLCS, CVGHM, CEA,
VAST, Academia Sinica) D A /38— EIRIZER L2 KEHF R TH SH. M6 LA EOHIEE DRI/,
KRB HE DRI, FEIEWTIE O o0A0, KEHE O30, HE O REIE &, HR O BEH 4,
FVURL K L D534, KB LMK (VEI6 BL E)DWEKIZ K BT 7 7 7 5filk, £BIAVT 7 ONLE
RBWEKIWGROD 5370, RIFBK I KIC L D ERE LY £ L&D TS (Fig. 3). #lxix, KEE
W TIE, 12 DREA R KB A TERHEREY (VEI6-8)D 0T 2 KRk LT\ 5. KRBT HEREY O
IAIE, SBORBBLKIIEXRIZBIT NP —F -« URAZFHEEZIT) ECTHETHS. VEIBTIE, A
¥ K% 7 Toba #1/VF R D Toba KkFEfiHERY) (74 ka, 2,500-3,000 km®) %/~ L7z. VEI7T TiZ,
BB AT T IR O AT K REFHEREY (30 ka, 350 km?), FTE A VT T IR O FT#E 4 KFETHEREY (90
ka, 600 km®), A&7 /LT 7 RIROFAGE KRTHERAY (110 ka, 170km®), XHiH VT 7 REIRO 35k
Wi RS (40 ka, 300 km®), JEAHE B LT 7 IR O AN 4 KIREFRHEREY) (120 ka, >150 km®), ki
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fep R EEBE O [EA LA LT T RO ALK RS (938 AD, >100km®), A > KX 7 D4 LR
T HNT FHRIED Z R T KRR (1815 AD, 100 km®) A7 L7-. VEI6 Tk, BB LT T
FLIE O )R K HEREY) (15 ka, 20 km®), 7 4 U B> O EF VR KILIRD ©F Y R kR HEE Y
(1991AD, 104km®), A > KRR T DY FHE T HVT FRIRO 7 T 5 & 0 KRR (1883 AD,
13.6 km’), T T =2 —F=T DI NTIINT TRIFD T 87 )V KPERHEREY) (540 AD, 11 km®)
oLl ZhoD7—21% GIS TIER SN TEY, 7 V7 KEEMIBHIE X (L — REFHR AT
L ETHHERFABR L TWS PETH D, T 9 LIHIE, EII, KUK K 286, tiEONE
ZEEANCIRD £ 05 2 & T, FROALMEXITT L TORERE, FUAEFORE, MERL
RRETNEIT) ZENARRLERDLITETHD.

Eastern Asia Earthquake and Volcanic
Hazards Information Map

HE7 P 7 HUBRHBEE K SE A T

Geological Survey of Japan, AIST

MR AR
Ny v -

Fig. 3. Draft of Eastern Asia Earthquake and Volcanic Hazards Information Map.
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2-02 Precise measurement of millennium eruption year of Baekdu Mountain
by wiggle matching of carbonated wood

Wan Hong, Jung Hun Park, Gyujun Park, Jong Geol Park, Yoonsoo Lee

AMS Lab., Geochemical Analysis Center,

KIGAM (Korea Institute of Geoscience and Mineral Resources)

Baekdu Mountain (Changbai Mountain in Chinese) is an active volcano located on border between North
Korea and China. This mountain is known to have heavily erupted around AD 1000 and the eruption is called
millennium eruption. Many previous studies have dedicated to determine the year of the millennium eruption®.

Recently, Korea and China launched an international research project to investigate the activity and
possibility of eruption of Baekdu volcano. Large scale in-situ investigations were performed around the volcano
three times from 2013 by researchers of KIGAM and Chinese colleagues of Peking University, Chinese
Academy of Science, and Jilin University. Several wood samples carbonated by millennium eruption were
collected during the investigation and, wiggle match age determination using AMS radiocarbon dating method
was applied the tree-ring samples of the woods.

In this report, the results of single-year tree-ring wiggle matching will be presented and the age of the

millennium eruption will be discussed.
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Quantitative evaluation of landslide distribution in Japan

S. Doshida (National Research Institute of Fire and Disaster)

Many landslides occur in the place which the landslide generated in the past, or its surrounding area. Therefore,
it is very important for prevention and mitigation of the landslide damages to create the landslide inventory map
which is shown the place which the landslide generated in the past. National Research Institute for Earth Science
and Disaster Prevention (NIED), Japan, have published the landslide inventory map "landslide distribution
maps" for preventing and mitigating landslide disasters. The landslide distribution map have mapped the
380,000 or more landslide topographies in whole Japan by interpretation of aerial photographs.

The landside distribution in whole Japan is not equal and there is a difference in the density. We propose the
method of the wide area landslide assessment used by the features and distributions according to of geological
setting. We calculate the landslide body ratio in each geological unit. The landslide body ratio is that the rate of
the landslide body area in each geological unit and the whole area in each geological unit. The results show that

the landslide body ratio is greatly different according to geological unit.

HI9 0 KEFL, WEICHT R ELILERE, b LIEZDOEITEZ D SN ERmb
NTNW5, TOTHBEICHT Y BRAE LR L BODHIE, Whdd THd <0 i) 245
RO L7~ 0 M AL, FEROMIT R KE TR OO DT —% 72 0155, KRR
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DOHIF R A 2 VT, 30 I O IR 72 23 A1) 2 E BAOICEH T 5 FIE O 5 %
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(DWW CE BAICREM L2k 2 r 3 (1X-1, £ (2015)), Hfexige & L CHWZE T — %1%, 20
301 AR — AV AMERTHY, 2016 4 1 ABIAE, AARBIRAMEHET 2B FOHER RO T
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-50-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

Landslide body ratio (Geology) [%]
Ave.(Whole area) : 5.2 %

[ Joo-26
Bl 26-52
52-10.4
B 104-208
B 205 -

200 100 0 200 km
—

Fig. 1. Landslide body ratio map based on geological units divided into 347 classifications
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Human resource development for students at the teacher training programs that will play

important roles in the Education for Recovery at Fukushima's tomorrow

Y. Nakamura (Faculty of Human Development and Culture, Fukushima University)
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B OGN LB BEHEE . =3V F—BEICOWTRELITD, RV O 3EIE 4 ARET
Y LERHEOH Y HIZONWTEZ D,

* 2. RFPRICBT DREHEDOA A= (—f1)

F1E HA4VR(4%E) 6 HEFUBFAIRLF—HE (FH) 11 BRICEHHREHREE (Fh)
Fo HARMIBTAMKEE (PR FIE BHICBHAIRY—EE(Th) $120 ZHELFITHITHHRGHESRE [N
H3E BRICBTAMKHE (Fh)  H8E EBEHBICHTAIIALY—EE (FR) $130 FSNEICHTIRAREE (BE)
F4E EHRYECHTANNEE (FAWN) $IE HABICBHEIRLFY—4E (BH) 140 EREBFOHYAEEZH1(44E)
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The role of Japanese counter disaster for the human resources

development in foreign countries

M. Seto and A. Takagi

(Fukushima Future Center for Reginal Revitalization, Fukushima Univ.)

AR % 2 BRI EDR AT D HKERETH L. KMk, HUE, ik, BE, %5, AbE - H
RY - T AR EOTWRE, AR EHEFTENRVEELE SRR KENEFEREL TS,
S HIZIF 2011 FORHAARBHE TIRFAKEF LR BRLL. 2O &9 REREFHO HATIINIREE,
ITBU 8o D@D TREXILD RRAZZEHL CE7. 29 L2 Z L2 RICRES F o EHEF; 5
KFTONTNS AT S B8 1 8] 1994 43840, % 2 [ 2005 4Ei3#hA, 25 3 712015
L H).

KEITFEARINNI KK SEROT A 7 NV Th D, Lo TRED K FE~O RSB % kil
ELTEMTLILT, TORDKEZBA 2 W REMN R A T 5. #ERBROZ VN HARDH
THIMCBW T O AERITEN T2 203 TE, %1892 X572 JCA (EERHIHE) 72 & Ok
DVEERRAZ B ARD R A SN CHED T~ <, AAE AT OBHE 2 Fhi L T\ 5
MM B RAGICA D AN K EERICET 2B 2 HFO—2%BNT 5. KERKEEREROEIR - 18
BLZOWTIL, A ORI T, PEERTE Y L0 BRUWRPLICE 4 BBB (Build Back Better) 753
FEHREICER S Cd  (Mannakkara and Wilkinson, 2014) . = 03 2 51340, BRBEN, HRFMY
WHERT L W b S BB N O H 2 Ml %A1 5 7-® D J5{kEE LT Roberts (2000), Clinton (2006),
Kennedy et. al. (2008) , Khasalamwa (2009) LN EFLI-HDOTH L. £, ZOWEMSIL TS
LHA ZF 5. FlZE, Lyons (2009) % 2004 DA o REERER THELIEZRAY T2 D

FEEFHREIZOWTHH L. Fan (2013) 131 v RERBEREKMOA > KR T « 7F =, AV T
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YA, 2008 YAy s FAFRAZLLWELEZITZI v r~v—, 2010 FIZKRHEICREDN
A FZFEFN BBB IZ3020 D N x DFEHIEENZOWTH LI LTS, BBB 12K KF
BHLA X SRR 5 7=, Seto and Takagi (2014) (578 2 FE¥E O 55 A bhig L 1 BLE L
EETMALT HZ EERAR, [EFA 7 ET V)] ZHE L. Setoet. al. (2015) 13 H H AKREKIZEH
J 5 HEREOEBBRIZOWT £ A 7ET V) ZHEH L R L.

I B AR D K EE 2 WA O N BRI R I TEHENCOWT, BERFIZZZ 2080 5. EE
HIXIICA 2Efi$ 2 [ICA WHE] OF THE DI T K E R LORAL #57RF O E 2t
DR« KERYF BT 552G, ZOPTIIEEORERR AL, 61y - HHB
e Woe Uiz, BEBGIZIE Bk BBB OF 257 (BHET L) ErSnTnd. EEL1ED
STAEAHE QICA HHEIZ 2[EITH 5. 1[EIHIEL 2015 427 H 21 BT~ N A ANHEHR 2 x5 Fii
L7z, 2 [ EIX 2015 4F 10 A22 HIZEE LTT 7 U MIfETREA OFHER 2t RICE L7z, =
NOOHHEIZW TN BIESTEM L2, 2T 1 » AlcblsifHEa—2 Oo—#Ths. flx
FRX N T AADHHEa—21E - HEBRB CORBE - Hull (R ARG L LIZBIREE -
YAAT 4T 2ER LI E#R O - AE (ZoBEX ML) oFERICH L ToKEE

Z A
EEZEERD 5 O bR IS, 7ok, WHETERD O FKEToK, HE, EE5KE ALK

S

KES) T2, 2015 4F7 FITHEM L7~ ~F L AN OWHERGI Z /B3 51 7 Bl 5iHE =
—AD—EE LT, @ETIHL BZ2ESCLTEL LTRTAIREIC O VDTS L. Y H ORI
DEHITHD (KD). 7k, BMEIFN T LA8 4B L WICA, BERKFERBEGEE TH o7z

WHE X E R EI 2 ko 7=, NADOHTOBETICLEREIT-7-. TOE, AAD, i
RETIE TY72 VAT & SN TWD R REIC BT 2 MR- B OB, Hilgoii 2 &g

HIZZNENL L7 Fx— L7 (M2 BLUI3).
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ER2TFT7THB218 O JCANRTLAGHE
[ IREE=S
900 BEDRTIVEHE
|« NZBEPICHEE
11:00~1200 JNIWRES 2 BEARBRICTHER (BPEX)
|
1200~1300 IEICTER
|
1300~13:30 NIANES 2 BEAIBRICTHER (BRBH)
[
13:30~14:00 JNIANHNRICKDiHHE
[
14:00~1515 JIIRNARE
| 4 XBERROBAF
|« KiRDREB—)ANERIBICRD
1515~
| - EEEREEPNSIRE
|« NZ2BEDICHEE (6 SBRLUBREBTILL)
| - BRIPORERSR
1800 (WEERIBEDRT IVICTHE

1 WHEATREZR

- 5 o Gidi thiéu khai quat vé lang Kawauchi (trudc tham hoa)
Kién thirc co ban vé tia phéng xa B ———
1. Nang luong phéng xa va tia phéng xa : Dan s6: 2.997
i - Thai ky cao diém: 6.463 (nam 1959)
- 86 ho: 1.121
Tur 65 tudi trd 1én: 34,4%

D3 phat tan mét luong I6n chat phong
xa do su’ ¢8 & nha may dién hat nhan

C6 hai loai “phai nhiém phéng xa*
« Loai tiép xuc nang luong phéng xa (chat
phéng xa)

a
+ Loai tiép xuc tia phdng xa
!

Trong ca 2 truéng hop, co thé con ngudi déu
tiép xuc tia phong xa

Gty Anom o

o W— —m

Negun: Vil nghide i ¥ing hop ¥ hoc phéng x3 (NIRS)

ne eS| I '4 C6 nhigu loai tia phéng xa, méi loai ¢6 kha

Wh @ g nang xuyén thdu khac nhau =
S6 hoc sinh ti'ng nganh
(nam 2010)

B2 BESRO SRR E RS AT A K 3 IR OHIMORRF ZHAT AT A K

8 4D ANHEELIZZN G DA R LG DR D, FERITHITHER 2T
WTWWz, S DITKEARPEEBEORRY, NI RIZK DB ~E L5842 L ([ZIFERFICE
K OHEMMAFE LN (BHELD. Zhid—fo [Em ORARENA~DIGEL DL N
TED. XN FATRFITEED TN L LTI, HEORNFATLFRRBIENIND &

LTS, ZOFHMEOT TIIK 2 BEIOM 3 1271 K 9 2B 22 505k 720 TidZe <,

-58-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

BRYL D I KBS ORE 172 E L B CREl e figin 2 L. Bz I1Ex 4 D AT A4 Rixbrije
W2 X0 34 U I EBEFEY O LB TR O W T BARBICiERR L TV 5.

Thiét hai do su ¢d nha may dién hat nhan

Phdi nhiém phéng xa bén ngoai va phai nhiém phdng xa bén trong

1. Phoi nhiém phéng xa bén ngodi: phoi nhiém phéng xa do bén ngoai co thé con ngud tiép xic
vdi tia phong xa
— Phof nhiém phong xa tif tt ¢ nhiing vét nhiém nang luong phong xa do sy o5 hat nhan
(Nhu @ét dal, nha clfa, ciy cdl, cac phan tif trong khéng khi, v.v...)
» Khong thé trd vé& nha tf nol so tan

2. Phoi nhiém phéng xa bén trong: phoi nhiém phéng xa chd y&u do tiép xdc véi tia phéng xa 1y
céc chit duge dua vao bén trong cd thé qua dutng miéng
—+ Thye phiim = phoi nhidm phéng xa théng qua cdc san phdm ngu nghiép, ndng nghidp,
chan nudi = thiét hai nghiém trong chit yéu cho nganh cong nghiép

<

M4t a4t e tri, gia dinh
Mt vigc lam
Huy hoai cdng ddng dia phuong
V.V

<

Khéng chi dnh huding dén cudc séng
ma con dnh hudng rét Ion dén sinh

mang cia nan nhan chiu thdm hoa (lang Kawauchi, mﬁnshlma) .
B 4 YRR OB kA L2 AT A K FHE1 JIANHE~OEREISE

NREFLANZESTOEZDO—DIIRFNKENARARTHDL L, ThbbHICRZ 2 KEFYH
MWIRNZ L Tholz. ZOWMBITOWTIHMERD B L CAREL RolofEEMAZ R TIELZ LD
Thbd. £lo, XM T ATEFRERTONLTWDH DD, BEBHIOBRYEFIEIZOWT H R E ek %
Lotk HTHDH. 2 BEDI0 AC EiiL=7 7 U A HIRICERHHES 2 15 L LIEHEIZNE
MR FANIT EFERCROCTARETIEEET LS. 2L, 77V BRTHHED FIRE@ER ) 5
Bl & BN E L TG b REHHEIC AN THR LN E W) ERENH 7= 2 L iditlk LTk,
EOHURIZ Lo T [5FE] L ONDFLRL, BUHEBEAH S [FFHFERE b 0MEE) H
B2 E0WH ZLa ZOBEPTIHMITRLTND.

AADNRERL, Fike L TR > TV D KENSOFEFNIKF O - HIHL L bIZZIEITHY,
PSR ANE ECh D ER EEICE > TIRFICAR TH L L Bbhd. T722bb, BenEhIET
TIEZe< Tk TRER) OB AARD R REMWI DO AMBEROEEITIZRNEAS S H. )7
THARBENE T TIER AL W OKEMGER 2 ED, S%OBKICBIS L~V TIEHLTH
LT EMRDOOLND. T, KENDDEIIZH T2 > TLAENEDOBBB OB x HFATEN L, L0 KF I

UV AR SRR TND
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2 [BIOHHEIZIZISPS FHF# 25220403 (WFZENEH - IIFER) DB Z = T 7o pFJEpk R 2 i L C
WET.

SCHR

Clinton, W. J. (2006) Lessons Learned from Tsunami Recovery: Key Propositions for Building Back Better.
New York: Office of the UN Secretary-General's Special Envoy for Tsunami Recovery.

Fan, L. (2013) Disaster as opportunity? Building back better in Aceh, Myanmar and Haiti. Humanitarian
Policy Group Overseas Development Institute. London. 30p.

Kennedy, J., Ashmore, J., Babister, E., & Kelman, 1. (2008) The Meaning of “Build Back Better”: Evidence
From Post-Tsunami Aceh and Sri Lanka. Journal of Contingencies and Crisis Management, 16(1),24-36.

Khasalamwa, S. (2009) “Is ‘build back better’ a response to vulnerability? Analysis of the post-tsunami

humanitarian interventions in Sri Lanka”. Norwegian Journal of Geography, 63 (1), 73 -88.

Lyons, M. (2009) “Building Back Better: The Large-Scale Impact of Small-Scale Approaches to
Reconstruction.” World Development, 37(2), 385-398.

Mannakkara, S. and Suzanne W. (2014) Re-conceptualising ‘Building Back Better’ to Improve Post-Disaster
Recovery. International Journal of Managing Projects in Business, 7 (3), 327-341.

Seto, M. and Takagi, A. (2014) Comparison of the disasters and spatio-temporal scale. The 9th China-Japan-
Korea Joint Conference of geography, proceedings, 37-74.

Seto, M. and Takagi, A., Honda, T., and Imaizumi, R. (2015) Development of disaster reconstruction model
and application to post-disaster education environment. The 10th China-Japan-Korea Joint Conference of
geography, proceedings, 48-52.

Roberts, P. (2000) The Evolution, Definition and Purpose of Urban Regeneration. In: Roberts, P. and Sykes,
H. (eds.) Urban Regeneration: A Handbook. London: Sage Publication.

-60-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

2-06 KILFLIZBITA AMEBERE X2
- HIERMVE B FROMFZEICIER LT -

R FIE (RBAKRE: - B - HARFS)

Education and development of human resources in volcanology

— Focusing on the field of petrology, mineralogy and geochemistry —

T. Hasenaka (Grad. School Sci. Tech., Kumamoto Univ.)

KILOWERFHLBITEE, ~ 7~ O, RRKBIR, MPEEIES<RE, E, SKEOHEE,
BOLWVIREREE, WAXT 4 v 7 AR EERMO - TETe. ZhbOT7—2 XKD~ 7~ {EiE%
OG0 ETEERHIREZMA THY, KLk TH, BHFHIZIEWTHFERER 2R L
Tz,

~ 7R A RET DWSE, REAYORToTE, E R ICE LT, 1970 FARUE T
KW TITONTWER, RN THEIE XTI > TE LN, BUEIZENANERIZR>TND. M
Boosk, FNAMAIZBI LT, 1970 FRET, JFFIE, Bt ko, BEREOHEHE Ao odrsh
D THo 2D, THEITZ IR RIS TE S ICP-MS BEFIZ/2 > T D, JEM /AT B LTI 1970
LI, %< ORFFERERE T EPMA SALS R ST b, IE4E 1T SIMS < Laser Abrasion % Fi|f L 7=
ICP-MS 72 & THM O T HMAICE L CRf 27 — 2 "D K9k o7, £72 FT-IR Z iz
AV NIERDO G BITOND K HIZk>Tno.

T, ZHHOSHTHM, SFEOEHFNMNCHONT, MEEDAMERIZEDOL I ICENTE D
ThAH I EHEPBRRLULEBERICOWTIRRTAL . BAJEIC X D020 T 1970 AU i 1L
R ZRAORRAI AT (LR, BUEOHERMBERI P ¥ —) O NEdRN, BT
LD AN HEERFR L. 20O X5 RorEIROBEIL, (bF0REN D2 OHERR R O %A
IZ& 5T — RADBEL, ERHIEICEE 72V AT ML S5 2800, EFORETH-T-
MAGE 2, ERBEEFICEMBEL, v~ Y —<r TERE%ZT, TNEELERMAR L
MOE~v Y=~ TEHSTLbDTH L. MAEROBEERIDEIL, (LFoh THOAT KA D
IHTEZALFRNS ED K DT D D EEMKLOEBEEZFIZIR > TORLIEZEThHD. HonleT —
B % U YR O RBEH F 2 O TR/ A RIETHFRRAHIE L, & OICRMRETRE L LTEA
72 KO GAEDOR I Z AWT, BEIRED RFEY, METHE OB OV 7 O EfREE RAES
HAM0CRDZ LN L. BEOFAICE S THEORBLATED WD Z &1E, HHW
HRETHD. FERTIE, (AREEIRKTFD) S A FER ORI KFEM & B2 7B A7 B

-61-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

LEY, ERRFERDRIN, IFROMI-L)02FS5EHLRRERT. HiZE L > THEmDIE L
Ll EIFBRCE RT3, THT Iy 7 RFHR, T Zuv) SR 7R BRIEE D% OIS R
WCHERME (—X) ol B Y. BAELBIT TKIEFOS] 232 L, &FEE (05
PRFMOER 282 TUIREKE T R LTEREL TV

Pt b RTO AMBERO iz HEE AT, BfEL kT 5 &, MREFIELF2OHE, FAESETF
DN, DX U T NABEREHELEDY LTEY, hoTo THEBflE] < D AEES o
BV AT DI LT 72 o TETWD. RFICHBE T HAMERICR-> TE 2L, HREIT LD
BE - WV AT LMCHEL S5 2H/ 0. F2RbE Dy va g TLEY, lo /T
e 29 DA FOMEZRT OB E LW b A e,

AN BRI T 2 fRRAED— 21X 7 v ¥ = 7 MZESWI/ BRIt OBE, M chd. 1N
KRF-OHEPRILZEZD GG vz [ A ARKINEEIF S 1354, FRAEBIRVIAALT, AMERD
BEAGEZRMIEL T D LB D, BRI KT 0 B I8 B0 o [FE R K 1 LVE K S AE SAar7E 2 125
DAL, SORDBRPIFFTE D, EoFECEAL UL, HIEP, —FEETIIRY F 272
WP EHBIZ 2 > TE TN DHOT, RENCER Y. S ILFEFI AR X2 To HEBHIE] 12
oD, EERFPEDONMEMILRIZ > TnD EBbhD. KEIC, EFRESER LA 2 —
v NERWTZIER, BEROAH, KWV AT MIBETFHBEICL > CTHERHEREIC>TEY,
FIROHEFIZE > TEAMEBEROFEGTHEEWVIIRENWEEZS.

A CILE A OFFNZ OV Tikam L7z 0.
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Promotion of the observational study and human resource development

for the prediction of volcanic eruptions

Hiroshi Shimizu (Institute of Seismology and Volcanology, Kyushu University)

Rk DMK KT Z 51T, SCHREE B AR - FITER SR s RS R KIS & KRBT
KILPE K TR T LBLANARRI I B 2 MEta) T2 ThBEE I £ Lo, KIEHRICHE
% B FZRVE B RGO @ EAVICE D T KILBFRE R AR LTV D Z E AL T\ D, gL
SMTH ., B, BTERIL, Hk RIS . FARIL O A & HARSIESOA M TR HEALTEY |
KINEPR OB & M2 KIS OBLE D bRICEF STV,

HAEO KB TEE, SR A B A AN - RSN E#T 5 [KEORBICHIRT 572
O MK LB eI (SRS E | TS, KFOBMITE v & — BRI L - CTHEE S T
TWD, ZabDORFEMNE 7 =B B O FEE DT & A SITHERY B0 B2 HH & L
THEY ., WHERFESBHOMREE LD, — T, BUED KM K T EHFE 0K X 723 8L, kTS
BOHR - RO TRITHY ., TORBO-DIZIX, WEBFEHNTIEOEEERS -0 TR SN
TW5, Fio, FALHG KEFEMPHE O AR O HICET 200 EEVICEY . AT TiE
K7g E OIS RHBE KON T ORI EE=F ) VT ORLBHENERH S TWDH8,
O DOHFZRICE LT b KL 20K IS S0 72 EOWERE BN L OREREBRB TSN D,
Z O, BUATOHEKILBFIEEHE T, WERE B O BBINT HFRRE AR LY
LI LTV DY, A% ITHERY LS E WERFE L O S L 58 - ik v, moEaIc ks
IR RN B Z2AIHT 22 L 20 8T RETH D,

SIS O LUK LT 2 15 B TR R R TE TR e R T 2 KU EMEEZERT 5
RFOEMHERGNZOWT S, MERIH D, DAEICIE, KPR L TRLFR) Z23RE L
TV D RZEER L BT OMEREIAROHERE R 2R 2 &0, — I TEROERTF%O%F
TRIVFICET 2HENERE N TN D, £, BB O/ S22 K% T, KL EBITwERS (K
IHWE ) DHDRFNBEZ, S HIT, HEKWER EWER RGO KILGBHELHETLHRFETH,
KINFEB TN AT T DHENRE . ENEIARERIT O LR, D7, K
DKFEZ R MBRINTFER DGR 200, S5%IE, KIERSBORRNRHE M, Ek0 KL
FUSOEIE L ORI A 2R 5 2 LIS L0 KUK TR ORE ORI A5 M OB R A B
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I R&ETHD, Lol ZIUTHMOKRY: - HFEEBICIIBLURCIINEECH 2720, Himid, 2
DEIFFRFFENHLE L TT ¢ —/b FEEFCEPHERZENM L. KL DOV TIRW B O Jeiii) ik 2
T DN EREAT ORI ENELRERDHD EB XD,

L% D KIFFTE & RIWAM B RLOMRHED =8 | STHREE 1L ER28F 2 D 10FFHE T TR K
WAFSE - \MBERRA 7Ry =7 b ZFEETHEHELTWS (K1), Zo7ry=7 FTiE, i
ROKNFHFIEMZ, Ry P LAY, RSB F R EOFIEBIY AT, KILKEFIZ
T DWKICET D20, B - TR - RO KK 2 HEET 5 & & b2, KILFFEARS
B Y =37 DEEEL TCKIIMIREEZER T2 2L L LT0ND,

PR AR =g ’ew-fm.ﬂr% o ~f 1 REY
et ¢ ’;’\J A& WA 1 (/?1 13 [") ~ 252 8 FEINE SNEHE (F8)
SNY NI © AN NI S ﬂ—J ALb
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[7ZIRT k)

EET 3 XUXE~DORD
(RERREYTALS A LTES
L. EBOXBFTRERT)

RBRFRIT VA LB BENRORSE

AREBFHOES LS SR B REE ()
‘Ral—Sav (R REEHAERE (AT B *g:yég_
S RMRT—SO— T RE -
 FIROBIE K= L ST (M) }
WEREPEEFRIO NPT Xlﬂﬁ*)\#‘ﬂﬂ/ V=UT L | HNRIISL~OPE- B BEICELEELTIE-
WEMESTWAREIELTER A CRRECEEERR HEHEEOERTARE
CREEMR () ) 3 & ‘__‘:"_ﬁ& . qta?&fgg - e
BRIOTZIN AL, =R ‘S:m e )

B 1. WAL - AMERRAT R Y= b
SCHRHEE O R8I TREGR CORFHEE R — A=) I2E3.

Zo7uyzr M, REOBMRRTFCHERRE N EE LTI D E OISR RXETH Y . Fhi
BRI E RNV &G, AR ORI TEEAYIFTE S, EL, Zo7ry=2 b
DRWMFFEAM B A > Y =27 L TTONLBEENIT, B OETHzR L BAFZE I PL LR
L2 ENBESH, FAOETR— a3 O RIIIKRE RN R TE 208, 8 H O 2%
BOEMITEHL Y, LR T, av Y=V T AEERTLIERFCEBNTH, 22—V T ATO
BEFEIMZ, HrORFETEALENKIIIFEAM OBERDOIZODHFLRLL, 2V — T A
TOHBEMFEL Ty Y =T 22X X TV ERLETHDLEEX D,
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INLDZEEBEL, WMRFETIE, KILBIBTIEZ1T > TO D & ORZEDELY MTe~ & KL
MNBERBEEDO A 1y FEEL LT, KIEMEFELAOREZ LR L, FR284 % OBRZRIC
EFTns (K2), ZOXKURMEHEATIE, HATFIERE R A LB 7Et o 7 — & Hiskek
BRI, es. EAMFOBEESENRBINL T, LTOFELER T D,

(1) FAV*=aFh (48H) OIERE FEi

FERH OB WS AKKR
REEGER A Ok« EENEERRE  CKILFEE % KRR E)
HIABAEHE A (KIIER DAY UG 2 5528,

ERMEEE, 2t EH . KR )
WESNTEIBIHR (IR ER IR koL P 5

KILE R ER)
(2) ERAOFE (2N 06 ORFERLY) OZT AN
(3) EBERIAMBRR (HBEA 2 —r vy 7)) OFEhi
B, AFETIT, EBEOMICHECBNERLHETL2L L LTWD, FrZ, BERHIZH D HIE
KIBIATZEE > & — BIREIET 2 LR & LU TRE FEE 217 9130 1S OTEEIRY 72 KLz BV Tl
AEBZERT D EZFBELTVD, INOOHEE LHADTFOMAICLOMELZFEmL T, ®e
HIZR RIIEEMZE OF K & LW KU RE D B ORIHICHF G LIz e F L TW D

KEHXUEFAEERROREDLEN
—FERFEN O RKUERETLEVSFOXUAMER —

(2)1;‘55'50)9(1115)} 7 E( iﬁlfijiﬂq—)wﬁbbﬂ' %IE?— L2 EYFLEBZERTOMABEOHRBICEY. BREM
& BAELBORHEHES,

3))\IJ-IE)T EDEMITMAT, AR
[ib‘ E’—T—E‘Y’E%@LUJE)H&E%&‘HA#L’C =t E&)‘c’f"?
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KILEMRE
st mmmnw# EBEMNBEEITOT L KUK SR
IS RIWBRFRA/R—Say J4y [F2OREER00
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2-08 MEKHT —H X=X WIEHERIZE S FIAT D0
HET — 2 2 KUNCT 2 EEEORSE

WLEF 8 - /TR (RRRR « [EIER KL K S AT SEFT)

How to use database of eruptive history for developing scientific research:
A proposal of new international journal on basic data

Mitsuru Okuno and Tetsuo Kobayashi (ACRIFIS-EHAI, Fukuoka Univ.)

We would like to propose new international journal, the International Journal of Eruptive History and
Informatics (1J-EHAI). This is a peer-reviewed journal on studies of eruptive history and informatics and related
field such as geology, petrology, archaeology, and chronology with special reference on basic data. The journal
will be published quarterly, and we also publish conference proceedings and monographs on topics related to our
fields of interest. The journal is open access and subscribers shall receive the print edition. All articles should be
written in English. To see more detail information of the [J-EHAI, please visit our web site

(http://media.tl.fukuoka-u.ac.jp/ijehai/).

KILHIE Tl KIS GRS BRI 72 0, 2 < %G, FSUERR E TIERRD 030 5.
72, B A ARTEENBZ NI, MXTEINDZ L HEW. LL, FISCTIREEICHE R
oD ZLnd, RIERERETIERTHORLCIDMICHENEE L. £z, REoBm
ELTE, A7 FOREREwTIERPEE Y, KN T —2pRfans 2 & bfafllansd.
D& RRBERHD D, AWZERT CIEEMEN T — 2 2 LI Lo, BFERR Z RIS RET S
-7 EESEE & LT lNnternational Journal of Eruptive History and Informatics]  (1J-EHAI) & &k s 57—
B R—=2ZDNH EFICRY A TS, N-EHAI ORI OZ PR (Ban et al., 2013) X, EFE L
TR SN TEB Y (http://media.tl.fukuoka-u.ac.jp/ijehai/) , 2016 4EHIHHIC 1352 Ble SC & BB L
T, HRIRHFIITT A2 I LT 5D. 20 U-EHAL [TV 5 peer-reviewed journal T 0, [EIFE A
LMK S AP AR 70 ECTOM A, MHICETE L TRES L LTERT 22 L bEL TV D.
FHEWREL, 7 bT 27T 4 72— REEGE~ORmSCRR L0 AN, PR T — 2 RElE
R TEDRAEZEOBBEZRMELZVEEZ TS, —F, BWALF—F_—20L, ZTNE TOH
RERERRT DREDT —F _X—R L TR, FREITIE CHRBL & OEMNT — 2 235 2
EEBELTVD. 2T, OO IBRMTHRT —HICLHRL I EEZTELHMY ATRRIZL, TD#%
DRFREZR T D LR REZANTH Y, BEFHRIAY A FT T 7] OF A JUfR (Takahashi
etal., 2016) DRFHIZL > T, BRICFERBEMEIZA-T2L N2 LD,
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¥, ARFIERTCIE, T HAKITEBIFJEESCRRA R & &I, RS Z4E 2 MBI L Tk

0, TOMRESELZERTITY FERiRE 7 = 7/R) & LTHITL TS, ZHUZiE, #@E0Fs
REOBHERF LR, X—=UHIREZRIT VW, ZOBEFRETT X EERT 52 LT, fEifE
WA BIHTE DRIt L TnD. ZAICK Y RERLEZHET L2 L0 bIFEBE AL DR
LT, Xim- Bk EORRERETELZLE2HFLTND.
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2-09 B LHINOMA 2RO D HHFET AMEB
vl sEA (P B ASABE %)
Fusion of science and engineering, specialist talent images from social needs.

Y. Nishizono (West Japan Engineering Consultants, Inc.)

NEIDMAT & 2 OREED 2 AEFET 255121, EORER T AMDBFR CORFHEMNERTH S EIED
IRTRA=Z =TT, BP0 “BIE” 2 ANRTIITSRREDTE RV, T RO T —
BERANTAZOI DI, o & AT HEMEICOWTHISE - BETL72IZ 9 BERW] EWoBEX HIXEE
TlEH L0, EINTRUIY 2000 20N EBEMITEBR TERY. FZA 77 BT OO
EWX, HENENEERLTWEINDOREL - i LINHDT T, FETCHIEHDITREBLISI 2R
ThiE, ZHUIA 77 LTCOEKREZRI RS 2D, bOAAMRITI D mWEZEEEZ RO D, —
IR BATIERL DO RUR & R[] 2 22T T, B RV ENE « ERE G S D WITRE IR E 0 “25E
FEE” BB EOKEIZE L TWD Z AR L ECEMICHEND. BEIEOFR b EUE L W
ST Z T TIThh Ty, V=75 —2—I—0O% b S LIZEWEREH 22007 T EifEfis %2 B
LTV Z LIFEMmOEFETHD.

L2L, BLLBEOREILLE D Tholem 2 @EHHE —FFETIE, ANV MU U LITBREIOSFT &1 S /-
W, FHAEEZFHL CEBET 28 (EREOREN G S 2 IXERORFOMEE) N 7EE
DFEEY THALN TS L, HRZTorRy FREAISNTZY LTS, &HEE LEIND
KR THLNER AN (OREN) 7, BFORFCIs TERmShHlicsh ko LTns koI
Bz, #2bZ2 ZICHfF L T DO TIERD2A 5 22 0 LEMII LS 2 ANiUX Z o X 5 e,
MOEERA L7 TZICHHEASN T DOTIEARVWNEEZD. 9 THIE, ERITRERBL ORI
EER O ZHD A, KDV LE, SRl K o TUEEDOXEID S 2 b HWNEWIRRILZ KD
TWL DOTIEFHZRWrE TSNS, 2212, 2B BRICED 5 HME L £ O P A 2R 7o i
T CIADT, BlFAEEMEE D 2 2RO T RUDRTEA B INS>DOH D L F X
L. Fl, BARITHRICROHA ZEL° LT, BB L2 ZELTGER - EMT MM AE2HEL, &
TLCE, ZOMAE, —H TIERFROEMFEZ LN ZT AN D R RIT TV DR
Z, E9YWETEZ LN BHSMOBRETHA .
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3-01 [k kP ofEEh S & 2014~2015 A0 K

kAR (RBARZFEHTEE)

Eruptive history and the 2014-2015 eruption of Nakadake, Aso Volcano, SW Japan

Yasuo Miyabuchi (Faculty of Education, Kumamoto University)

BTfk 71 VT 7 N CEBEME—IG B A ke L TV 2D HEIE, DAE TR BIERRKLO—DTHD. =

DRKINFHK 22~21 ka [ZIEB A BAR L7 L B2 b Tl Y (Ei&IE)y, 2004) , Bk « Bk -
AT LD 3 DOIEZ TR L7z UNEF - JEi0, 1985) . FHTIE, {EEO ZL<HIcH T
% 22~21kalc A=Y 7 & KIR A FH T 28 LWEJIEEINH O, WAT T EDRICENE T 75
Bfg (227 L KUROHERE; LGS 20~% 15 A=Y 7;YmS20-15) Z#HfE S5 & & bic, &l
WAORE (ZREHE) 2FH LT\ 5 (B, 1999) . =Dk, 18~16kalZIZFEICHETFA2 U 7 (1L
IRF5F5 10~551 2 = U 77; YmS10-1) Z fi 3 2 MR FE RO 7R M K 3 I R LT 38 A2 L T D (R I3, 2004) .
ZNOOHFH ORI H =2 19 ka EITIF K LI E o XA E KRS R 2 FLTnD
(Miyabuchi et al., 2006) . SEFTHHIZ A>T D OIFENE, BAWIKROAREKILIK (ZREEL L)
WD 2 KM K VNEFIEy, 1995) A FAR 7225708, 95 ka lZITHT LR ORE (NEF - 53, 1985)
ZWH L, K9 L5 ka ICIFoRHUR DO K& 7o~ 7~ KRR Z o 72 (% - 132, 1997; Miyabuchi,
2009) .

I DO FFT KA, IZIEFAEICES TN 7T EHOKABFEEL TV D, fik) 80 4 o5 B)Ix
—FAMOE LKA TEI > TWDA, 1929 FREKLIENITHMI O 4 K0 HIEE) LTz, #HEE

BIFDHHE L KAWL, HIEEY LN LMD KO (Miyabuchi and Terada, 2009) 725388 b
CAEENTITG T E D NEE L, KAEISI ST KL S IRE B F 7o 13 R O 2 ik Y
& D WITELOFRR THE Y IR LA U CRARNIR O KUK % J80 MU 2 e T S 2 JRIE K D e b FEIEEY
IR AL A )L T o TS (UNEFIZAY, 1995) . & BICIERARREHIZIZA 22U 7 & BRI 3
HA R UARY AMEERZ 3. F2iEEH Ok ONRTHIKRCK TR Lz B CHZE S Lz
1%, KEKIERD 2 WIE~ 7w KEKIERNEZ 52 L0380, 1958 42X 1979 4 DM K IRF I AR TR A A
TR — Y ORENHER STV D (FEFHIED, 1959; /NEFIE7y, 1982; i1, 2001) .

VAR TIE, 1989~1995 4E(Z/ S TIKME A & & b a R U Sk 7p & OIEF RS KIEE A b (i
WEy, 2008) , EILAREIT KIS B A FLEADERC 0 2R IE T d o 72738, 2003~2008 4RI AT THTE
F 0D I B KOLIRME SR Lz (=ifkiE2y, 2005; 2007; Miyabuchi et al., 2008; ‘& #% « it
i1, 2008) . ZDOLX D RRPOHFT, BLL 20 F50 &7 DA 1EE) ) 2014 45 11 J] 25 HIZHA
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Folo. —EHOEFEHIILTZE Y NERLIZPES 1 KOEOIFEFREITH VW 141 KL (&7

2014) ICIRESHTEY, KEAETEERE LELOTHSTN, EADO T PH»H A2 ) 7 &kt
THAMrURYAERERBOONTZZ ERFFRTHL B - Bk, 2015) . ZOIE#E)NT 2015 45 5
A B E TR L7223, ZORI/MEERIEETH 72, £ LT, G E VW RHOEKINIZHZD 2015
9 H 14 HE 10 A 23 HIZ~ 7~ ARG AR A Lz, BUE DS L~ 2 Bk L T 0,
IS 1K B JE 1 km LN ~ONE AT SN T DRI TH 5.

51 F3CHR

S EsL (1999) BIRraASA IZIRAES DHUail. REAM RREE, 120, 2-8.

ML — R~ (2008) BATfg ok L i 1988~1995 FEIEENNIC F51T 2 kAR D&k, kili, 53, 15-33.

KA (2014) BRI PRk 26 4211 3 28 A~12 4 H) .

Miyabuchi, Y. (2009) A 90,000-year tephrostratigraphic framework of Aso VVolcano, Japan. Sediment. Geol., 220, 169-189.

ERRB R - RS (2008) B#R LG C 2008 4 2 A LS L7 KK, ki, 53, 201-206.

Miyabuchi, Y., Terada, A. (2009) Subaqueous geothermal activity revealed by lacustrine sediments of the acidic Nakadake
crater lake, Aso Volcano, Japan. J. Volcanol. Geotherm. Res., 187, 140-145.

ERRE R P 18 (1997) SR 7 L8 O MC AR B B SERT R T 7 7 oM AR k1L, 42, 403-408.

HRAE R (2004) FIERA LI D AR, AT KILKEAEDT 7 Z . Kill, 49, 51-64.

‘iR E RIEZH (2005) FaffFK LS T 2003 457 H 10 H & 2004 4 1 A 14 RIZ Z o 728572F 0 2B 0 kLK E
Hi. kb, 50, 227-241.

Miyabuchi et al. (2006) Bomb-rich basaltic pyroclastic flow deposit from Nakadake, Aso Volcano, southwestern Japan. J.
Volcanol. Geotherm. Res., 155, 90-103.

kBRI (2007) FfEK LTSI T 5 2005 4ROk ITEE) & WA, il 52, 133-147.

Miyabuchi et al. (2008) Geological constraints on the 2003-2005 ash emissions from the Nakadake crater lake, Aso Volcano,
Japan. J. Volcanol. Geotherm. Res., 178, 169-183.

/NP SR E] - P (1985) Rk (5 54y 1) . KILMHUE X 4, HUERRART.

/NP SEENED (1982) K ILIVE ) DM AR < S5 A A AOWTIE. BEFD 54 4R FEReRIT IR dE s 2 11979 O & (L -
BTk I LIMET A L B3 2 R gE ) s, BHAEIRTAT eI, 167-189.

/NEFSEENED (1995) Blfk A LR DKM K & £ DM HIY. kL, 40, 133-151.

M HE R IEA (1959) Prfd kil 1958 4= 6 ™ J@FE” ik, kil, 3, 136-146

50— (2001) FATgg K LD AENWST S — B 3 5E 5 RO BB —. — O =R AR & bl 7, — =T,
241p.

BRBSTE - Bk AR (2015) 2014 4F 11 H 72> B E o 7o BRI L R — K 0 OBUKIES) (AT =MD . KL,

60, 275-278.
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3-02 HWEKESKICH L TOA =T D%y N — T iREIDN R TR
- REARKRF L FEEL R AT a— N LD F o — T D -

KRR s BTHT 2 W fh—ag S - E2EE Y - BHES 2 - N2

Significance of Geoparks Network towards Local Geohazard Risk Reduction
-Cooperation of Aso UNESCO Global Geopark and Kumamoto University-

K. Nagata', C. Nagaoka?, S. Ikebe®, T. Kita?, M. Torii*, and Y. Takeuchi’

L BN 2 Wi R
2 KA RS £ FV TR BRI S o % 7 4 ST IRt 2 5 —
S BTRRA LI ROA
CEAAG ¢ 5= SIEAH

1. FLoic

VA= 1F, VA= OHIEN O AT E 5 T, HOTOHERE R 22 AR E, S O123%
FEK - SULBEEARET D L L ICTDMiEEFO, T b~OHEEZ IR L, BOLFICHIR
DHREEHEIULERE LATE L I 2D I EIERIGEN 2T HMATH D (L, 2014) .
EANTIIMERROKENRZ N L0 D, BEEEIRRA AT 0=V F =7 7 EREK -
KaT —<D—=DNZLTND VA= bEELAFET H. ITHETIE, NREIFP R ESFED KL
BE S R E T —F > 7 =TI L0, VA= 7 & UK LI A B B iR T IS
KU CKRUNTERET 28R L2 D L ORE Sd CRILBPSRRHEEY —% 77—
2015) 7oL, TA/N—27 OB PRI BT - BEA~OF MYy — L L LTRSS KD
272> TE T,

FIERICF VT, 2012 O ZER THMm L OFHE HAEEAY, 2014 0> S 1T E O KB EAET 570 8
HUBRFE IS T 5 558 (VAP —R) MEVIRLEAELTEY, ZNHOWEZRBT 5729
X, WEH O T T <, ARSI SV IR 2B T ~FE OV S BASE - ISR 03N AT
K ThHhDHIEND, FARFRFBEOBMSAU S A7 A ERRHE L ¥ — (IRESC) L3
TRESE - WRBE FIEORBICEFT 572 ERkA RIEHZ1T> TN D,

2. REARKZF: LR[gFE A4/ — 7 OHEEEFEF]
(1) B ZEFH
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PR S A /3 — 2 TiE, 20154 1 HIZ IRESC EED KA « @i Ea kR & LTPidk - B
BIHEICRBWC, PEIAVA N COBMPEEFEE Lz, VAN — ROEFEBMTHEATL
#%, IRESCIC & 0 KEICHB LIBKICH b ED X ) IATH T RENEERD, 7rAa— RO
B ZAT > 7. 7 mAm— N, 8% 1995 4FICFA LRk KRR OBEH & EITEk S
TR AT 52, SR, FEOIRZILICM ESELZEEZHNE LTRFA - aiAE
HHIZ L DBBEOIERZ RS T, ZOMRR, T66E CTRAMEEZ RPN AL, BT
D LI TE NN, NAEREIE L7002 ) I, RFEAE - @ADL CREDME
RENTZ. HEHOT v — MERTYH [HEFCTOABRBOE L I AE L) EWIHIERAND
D, M THRALEKEFEE v 20— REMAADEHBETEDIE, L BEMICKELZE LD
e L TIA DR HGFEND.

W

B

. FEICBT DEAIEENC OV TESER T

(2) HBEL AT LBFEEH]
DA = OHLERERR T I S TR K LEYEE T, “ERk 26 4EEEH) 1000 A OFETEE 25210 A
NTEY, KUFEOHEL L TERICET LTS, L LESERTRY, mAFnb32oNcL b
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AR, Filld D WVITFERIC T A= HIECTZEN PRI LR R 21T 2 &1
L, FELWKILOFBNIBIHIDO Z & S FE D7 < g,

% 2 ChTgEY A/ 3— 27 T, 1D XD REGIThg L A/ "— 27 OFFET —~ THLHERI IV
T IR K, FFR EOTUIZOVWTHERZ LB TE, &< OEFHRITENHN D KEEY 4+
FA N TOFERF] - FHRFE T 0T T LOVAT AORGHEIT> TN 5.

BIEIX, KEUEY A A hOFEHBERIZONWTHRFT TH L0, 4%, Hllo A% B3R OIE#
REBHWY AN HEB L THE L.

PIgR A O E R
(EHBA. W, KUWRELE)
A

FBREZROBEOEMNNL A I—HELTHSEE
FEIRAR FOEE FHORH

- JakA4 T D% SERERFEAf-ETOTO
rMATADESE

RRAKEH K 25— (IRESC)
BEAKREeS—— 7 g

IR OFFHERORE IR OFFEROET LY
AR O -TOkAT DT
Mg D1 HE

(AR PHRER, KEMRE)

%

1. FEARKRFLDe T —=0 7T RAT LBHFEKH

3. FLE®

BfE > A/ 3—271%, ERIAT I b hdekn i, BUEBIEE 26T 5P EkE, 287K
EHLTWD. £72 B 0 ZEH & DI BUOLEENT AL 25 AEEIC 1500 T A Z 2 TV 5 (FEARIR,
2015) Z kb, HUIRNAAD N2 I KILZ DWW TOIE LW E 52 585 L LT, [lfky 4/ 3—2
FREREEZH-TND.
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AlEl B2 X9 R 2 RE ST, FEBAKFEEZILCDFEL 2B B - e A
EHIRIGE T CE A L9 EHITEHEZRILL TWEZNEEZE XL TN S,

51 TR

PN EL A (2014) 2 A 28— 7 O BLIK & #48 E-journal GEO. 9, 4-12.

KBS SR HHEE 7 — % > 77 27 Jb— 7 (2005) Mgk LM K 2 B 3 2 741 0D o LB 96 01 B D HEE LT o U
T () . N, pp29-30.

REAUR (2015) ik 25 4FFEREAIRBLHTEER. REAR. ppd—6.
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3-03 [ A/ =T IZONWTESRIZDD e 7—= V%t
EMTE&T - ks - s BHRES T E2E
Designing e-learning to learn about Aso Geopark
C. Nagaoka®, K. Nagata®, Y. Takeuchi*, M. Torii*, T. Kita®

L BER A ELE AT FIER, FHBIR ST 2 o X 7 A EL TR E T > 5 —
2 R AN — 2 P A
S BEAR A o T—= 2 MR

1. iZtwic

DA N—7 L UTRE S I, R, B0 EIRED) | BED 3 SOiE#E Z @ U T, Fift
AIREZR AR FRfe rTREZR HIER 2 BB T 5 72 O DIE# 2179 (HARY A= %y hU—72, 2015) ,
ENOE VA /N—7 T, Bkx REABEHR TN TWS. Bz X, BREEYA =7 TiE, 1N
DE/NF: 6 AL R LFEAEIZH LT, AT A 2K e’ n, KIUMER 5] & Z 355 & EA
WZOWTHET OISR L TV D (BR¥EE VA N — 7 Hittdig ks, 2013) . £7o. (LEEVE
VA= T, RENRFEORBOANERZAKEL T, VA= 0FEL@ LT E%
BV, T D7) EHICOTESE TS (FilHIEh, 2012) .

IS OHEFEERITKUHSE AT BT D IRE - ARG E LT 528, WERIFE, KLk
DORE - AFETZT TR, KIUHILA D FEIZB W TS, EFRIT TIEXKILZHN DR E, kil
BT 2FEHOBREELREL LTWD (KIS RHEE Y —F 0 7 7 v —7, 2015) . £D LD
RO FADOEDE LT, ARV A2 TiE, HEEE - B - S5 5280 3 BRI L
TeHINT T ORI Ea Pl T 2BMZER L, EFRITAICT L THEA - IEH LTS (B,
2014) . VA R—7 TEEHTEXLREIIB O TNWD 20, FHIFEETHOLN UOMLEFRHE FEE T
52T, BMITOFEOME - hFEE LFHZ LN TESL. L LB D, mAICEELTWLE
FHATEZRR E T DA ETIE, FRIFE L LT, UA—7 OFEMFEOFEZE N IR~ L,
R ERATO T LITEE L.

ERHICBIT A FEAIFEE YR — N T 5 FEOVO L DR e 7—=0 7 Thb. e 7—=7D%< X
A2 —2y NERIR LICFEBREEFRERET D, A 02—y bE2ELT, WOTHEZITH]
FEITLZENTE, BERORE, 74 XZFH L2 oMR, BrEFIH Lo sEE Lo
THRRHSFB MR ENTED. MR EOMEHAL B2, CFCEBOFIMIE T TR, BEOH
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OB, MOFEEF L ORI ENARETHD LIC, HROEHVRS THDH. T CICBLHTE
Hoe 7—=27L LT, B, KK, HWiEe & THOWD/NEASCHERAELZSRE Lz e T7—
=V THOT TV = a r i ERRBES TR Y GREFNEA, 2009 ; BA - IR, 2012 ; KiGIED:,
2010) , iPod ZFIH L CEMOLEZMNZY, OB LG LR 2B Lc#im= o7 o
RE, BRRBRAT 4T HER LTS,

AT TIL, EFHITAE (BRAE) Zxtge L, FERICOWTHRATFYE - BIEE 27257200 e
T—= 7RG U, B TEE T LGN, AT T ORRSEROMR R L, R A —0
LT A RE —HETE LD, KBIEINLVT 740 A NEe@RIRLTZ. SBIChilgEy 4/ — 7 T
EHATAEICM > TUE LN L, Do TUELWI LR EIZOWVWTHEMFEA~AD =—KRE LTV, O

NEZH LI, e 7—= 7 OFEZ2IT-o 717,

2. TPIEEOAN—7 Z2MbIbDe T—=27 ) OikG

e T—=U 7, BMROREREDHRIFEFMLT DA AT I a AT AT (LT, IDer)
L, Bt D e 7= T OFEENFIZOWTONEEILHEZE  Subject Matter Expert (LT, SME)
BB L CRGTT 2 2 LA E L. SME 23 MBI B 2 e =— X223 %5 —77, IDer 13
ZOHER=— AE B ERTFEAESCTFETEZRET L2 RkOoND. Ty FOME
IREATDTZDITIE, IDer & SME XL AME L TRt asnTwd (U vyF 71—k,
2013) . AWBFFETIE, IDer & LTREAKRFD e 7 —=0 ZHEMEMAE, SME & L CRIgRT A4 — 7 #itE
s OME, FEE (KILT - BIREE) "L Ce 7 —=v 7 %&it Lz, e 7—=v 7 O
T, (1) FEANEOEME, (2) e7—=v7 (Fa b ¥A7) OO 2B TIT 7.

2.1 FEHNEORH

9, Bk A =7 OKRBUEN VT T VA A N EHNIAEERATEICEE L TUELW 2 & &2
WIZT D702, FETRENFICONT, SME RO, ¥—T7— Kol &{To72. T,
BET 2% —U— & [T TORME UbDFRE] X [HEOHK] REDTN—TIT75T, &
TN—T7DORGMEEBEI LT (K1) .
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22e 7—=0 (Fa hEAT) ORE

e T —=  ZITERIFEM L HMEBA O 2T A bR SIS (K2) . HTEETLIRNAED
ARG FATFE T 528 T, B THON DB REZRE - DRITHEMETEZ DL 1T 5. F
TFEAO e 7 — =0 7R B BICHE Sz PC TOFEE A AifgIcikat - FEL, B EHHO
e 7 —=VJIFFA L TWLAY— 75 U ETOFREEFRE L TGH FEETDH. e T7—=7
THET 2NEL, WEDREIZIS CT, BEiE R, TR ERERAT 4 7 23EH L TERT 2.

:ml: :DJ

3. BbViZ

AIFFETIL, PlfEY A =7 TEFRITENFTET 27200 ¢ 7—= 7 OREHE LT, [EFET A
RR= T ZOWTEFERITAEIZFATHE DWW Z EAHREICT 272012, FENEFORBEEZ{To 7.
A%, SME 28RZE L7 P BT _RENE L FHIFE LB TEETXEARIIHT, EEice 7—=
e LTREL, 7a N ATOEMZT.

e

ARBEGENE, TR 27 SRR Faffg A S — 7 B e ) OB Z2 272 b0 TH 5. Bz LT
Tl fgR oA — 7 HtE g &, DPJEICH T 28 E &2 L T ic 207 R — i & 72
LET.

5 SR

AR AN—=I Ry NT—2
http://www.geopark.jp/activity/research/p20151002.html  (2016/01/15 7 2 & A)

BN A8 — 7 HEEE AR S (2013). YA/ 8— 2 Th AT A0 DR A HEESE. S
IO VRES BRI A= 44,9

FmAsr, fEm&s, IOBEE (2012) . BHRFE O TR D VA= LA DR
G, BRI AEFFE . 49, 17-28.
KILBG SRR T — o 7 v—7 (2015) . RIS K A B E 2 72 D K LB S E TR D HERE|Z

DWT () . B

BEILE(2014). TRFRIIAERIL O A/ S — 27 BT & 2 N &I U7 B8 J208. Auiiess e BoE oFJe it
BERIAE o 2 —WFJEAC . 26. 82-85.

IS, R, RS, SSOREELY, iR (2009) . EMREICISIT D GPS #E ATE M LT
—ORRE ~OBE SR, HRLHEFRT 2T A A haryYa—T 4 U 7iF%ES (EC) . 12,
71-77.
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WARZET, MRS (2012) . SFRIE L AENEEE SR & T S W AT 1 2 R B T %
T LADOBSE. HAREE LR GE. 36 (1) . 1-8.

KRIGHARES, BETE, AR (2010) . BPHEOFCET VA o425 @ IEOCOEHREZ R AN=FH -
Mg e = a VOB T AR AR - E LR 6. 42-46.
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3-04  [lfik LT TIZI1T D AP K BCE D BR
Prv a1+ - FEARZEA 2
Disaster Risk Reduction Education at School in Aso Caldera
Yukiko Takeuchi* and Yoshito Inamoto

Y RERKFK G RFL IR, REAR T4 X B4 2-39-1
2 FERA B ZBE AR TEFI BT 22 2 X 7 L ERREHE T > 5 —,
FEAR T 4 X £ 2-39-1

2011 4F 3 HICHAE LR B ARESR S 2012 4 7 H OFUNALER SR S E e K AR EFENLH LT
HZEEEELLT, BERPHEICEONEE>TEY, BICHEEEOH Y 7, HRIZONTEL
DN I TV 5D,

RENPEEVIERLBEL TCEXHARIIBITDHEOHIKTIE, AXFR2DIKENLHETFHZDIC

K K
KEAEAL, BCHELHINEZE LT Y, L, HEEARFHEOHAFLEMATIE, hE
TEHIWELZZ T TSR W CTHENED U, KEORESCHEE NS L-FIC XY, K

DEEI TR DISOH D Y, £, EETIIHID I 2 =T  TORELRRLAK TO S EHHT
OREDHMEIICH 0, BEOWAKICET 2 MBMOEALSBE SN TN Z ERHER S TWD 2,
=5 T, HAAKBRK CTHEICE > TREREELZ T ZEATTIE, TNO/NFER 14O RE -
AGER) 3,000 ADMIEIEREME L CTRECTH o, ZOZEIF RAOAB ST ¥, S TH
FRARFEOKBENEETHD Z LRI, FRICBT DR EFIL, < OEELZHRIZ—
FICHENTE D Z LITx, MEAICFER SN D Z & TRIIBICITEA WD A2 O SKIZBE3
DO DR B Z EBER ShTNS 9,

REAS VLRI # T » FEBTRRAT X ER LSRR S 2 B LT T NICALE LT D, BLT Z{lBE T 2t &
720 % AT W RFEMERETTICIEE SILTWD, E2 0T 7NIZIE—#IIITd 2 21 & B
NTEY, FWNFEAE LEITITRA 2 b - PoKEEORADPBES N TV LTS 5,

ok 24 4 7 AICIESENIC L 0 TUNALER SR SEE R R A L, R EEZ T2, FfEhafe LT
IZBTARAM LA CRAE L7 BAFSER &, 21 31T 5 AWHE 25210 72130, WEGIX Tk
HEJDNEE L, FLEDNIA B EICH 72, O T, TRk 24 A£LIATIC, BEFD 28 4E, BEFn
58 4, WK 2 FIZHEMKENKEL THY, 5% bAKOKEFIMZ D MEND D, FOTKE
REOHERHFR A B2, REIMA DR BEENLETH D, Flo/h - FREREOT & HIRRRE
TED B & V3R 2 MBI R AT 5 b H Y, ZORRICHEL TREICHISTE 22 5&
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DIENRDOOND, TDIDREHIRBIKEE 21T 5 LERH D,

REARRFWK & —TiE, WEICHED IR LUKEENRAE LIk - Ao $E b oRER %
XET D70, K - WRA~OEROEAC R TIKBE LKL, TOHEIREZNETDHZ &
&, MERREFEL BIZDRTH D H P KBAE 2R T 2BEOMELIN T2 2 L2 B8
ELTHRABOFEMICED A TND, RFFRTIE, RBARRMETNBUNAAR, —OFEFFHKL, ¥
B A A B HR AR NS C 32 L 72 B KB O FE e F5l 2 FB 3 2

51 FHSCER

1) FREEH, Ka%, WHEL, GANF ML B E L7z ] EIsd3 28 K BE ORI
5B, pp.357-369, HRKFEFRY vol.28No4 , 2010

2) M WCEE, EEME, KB BEOUKICET 5 FKEAE LA NERDO KEER & HIGTT
25 2 58, pp.325-330, /K 256 SCEE 44 &, 2000.

3) EERCHE . TSm0y & THEDWA) , FERFK, 201344 13 H

4) BETHEAT, IR BRI D B KR B AR AR o Bk — R LR ) T o0 A A % ek
L LT, HARKERY vol.28 No.1 pp.67-80 2009.
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3-05 HHZAbLaT7URTIIHT BB &
forgE BRI BT D TR B &R

HHOGE R B (RBARY: - IR AT LAREHEFE N 4 —)
A Preliminary Study on Public Concern on Catastrophe Risks and Crisis Management

M. Yoshida, I. Watanabe (IRESC, Kumamoto University)

fEk, U A7 BEMOM XA ORATEN 22T Z L BB ES R TE . LA LRSS, ITEOH
D, UAZEIOM EBLT LS EROLATEZE I 20 & T DM RAEZ @it sh T
WA RIS, IRBEE, KRB EARME T2 A e 7 ) 22125 LT, FERIT KR Y 27
IR DN ETRT ZERERHINTWS.

ZOEIREROL & RIRTIE, HENRBELEO T OKLKFEONE ST AT 5 L FEF
IZRER « SHSICBT 2 BEEFZE OB AT Y. £ LT, LEZOSE T UL LIEZE O mEMEN R
STV ARBHLHIRE L L TOta— VAT 4 ZIZERHL, #XA a7 Y R7ICRTHFERD
fif§ 2 ZART 720 DI RIZOWTHRET 5. BARIICIE, P RE COEMMTAEORRZ £ 2 T,
KILSKEEINTHRTT 2 MO GBI T B — V720 Tk, (EROITEZET E A+ THHZ &%
5.

7o KIUKEA~OER « FISICET 2F78E, Bk BHRIZOWTEIZ W L IES VA0, KT,
AP = RThH D KK ER D F EOMEY .t R S G2 5B W UIRB R 2 &
HEV. KFTIE, U A7 ROZ OMARDOHROE R HLIE, ERAEE F 7213/ 7 B
ZRET DDA FETHLZ L afE L. £ L TRIIEFITH T D IREoEEEE O -EIZ DV T
R IE 2 0 £ 2 TR 5.

51 Lk
Wachinger G., Renn, O., Begg,C., Buhilcke, C.(2013) The risk perception paradox — implication for governance
and communication — implications for governacne and communication of natural hazards, Risk Analysis, Risk

Analysis, 33(6), 1049-1065

-82-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

3-06 [fgs A vT T REICE T DRmAREE « LA OIEAEMEEOHETE

PEILE— (X)) - BHEZ (BAKR) - MEE—R (BRKAZEZR) -
AR (BRI - JF bk (RER) - PRE— (EERE) - 2 (BAR)

Recurrence interval of slope failures and debris flows at the caldera wall slopes of
Aso volcano, Central Kyushu, Japan

Ken-ichi Nishiyama (Tokushima Univ.), Masayuki Torii (Kumamoto Univ.), Shuichiro Yokota
(Shimane Univ.), Tsuyoshi Wakatsuki (NIED), Yudzuru Inoue (Saitama Univ.), Ken-ichi
Nakao (Tokushima Pref. Museum) and Kazuhiro Hoshide (Kumamoto Pref.)

1. FL®IC

REA BRIk 718, 2012 4F 7 H ISR L7 Rk 24 TN BRSO BRIZ, #ar & 500mm % 48 % 5
FLERIN R ZENICER D, ZEOMEME L ZNICERT 2 tARIC K 2 EL= T (Eik, 2012 ;
BEHEDy, 2013 72 ). PlfRHUS TIEZALANIC &, 2001 4F, 1990 4F, 1953 72 &2, ZEWICKD
RIEREE - LAl REAE L (Al 1990 ; FEHEA, 1990 ; KJKIERDY, 1991 ; AHIE2S, 2001 ; 4
RIFAH>, 2002 ; Miyabuchi and Daimaru, 2004 ; B #%(E7>, 2004 72 &). Z OFEO i KEORAELEE D
WL, BB O OEE L ERER L W2 5. AE - LA THEREY P ICEHE T A OFRIE
RT 7T DORER EICHESE, RERAFMRCREREICEHT 2RI E 2 >oH 5 (FI2IE, W
i« #H, 2015). FlfEkILDSE, EHHE Y ~ERc T CTE L2 BT 7 703043 5 (8
& - JE0, 1997 ; ENfRIZAHN, 2003, 2004 ; Miyabuchi, 2009 72 £). ZNHDT 7 T & - AREERE A A
EOHENFIREL 8D &EZ2bND. LM LAaRD, Faskilogs, BEICEI N TV DE KGR
AT, EREEO N CERFIIML CZ L., iCELGFO WO i - LAY I
WU, HEREWOREFPER SN —HMOMMBINHRE SNTZRETH DL (FixiZs, 2003 ; AR
7, 2007 5 BHEIED, 2013 72 L),

AEIEE B, BIRED LT T RPN OSLEFHIX, 7 6 QN HGH 0 AL HI X O FE R} if A 1AL 3 2 HERS
WOBIEEATV, HEREDF N OREY - S8 77 72 /AL, REWE & THEO AMSHC I
ExTo7. ZOHBRERO—EITT TITHEI Loy (B11Ey, 2014a, b, 2015 ; FH:1%2>, 2015),
A, TNOORREE LD TEREIToT-OTHRET S.

2. iy - HhEHE
HIFE - HUE R & I ESEHR I O x5 & L= D1E, 2012 [FICR AR ICER Lz TAHRATHET -
W LRmo o b, VT 7O FITHIX, BT 7 B OWRFIM X OS2 A OHREI D
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ViECTHo (Fig. 1). WAL h (LR E 72 IR ICALE LT D, Thb o LEEsE - i
HEOHIEE RIS T L TRV, HMEEITEEAKL TWhan

SEPHIC (Figs. 2,3) TlE, R ALKV Bl TRmIE, Jeliar Xk ILCa B Onss - BEIK A ES 3 B
DRI DT> THALTEY, & EEIC Aso-2 KIHEREM DL 0T 2D Th D (VN - )
31,1985) . 2 AR L 0 FEIC IR 2 1L EERRALE O FALICIEL TS (B F o “C 45473 46,400 + 1,600 yBP.
ERxIEA, 2004) 33 L TCERY, LEERE AT 2 HEREWIL, 2 ONERE OEBE S DOREOK
HLBRIZHEFE L 72 DO TH D,

ALK (Figs. 4,5) Ti%, AR VMO NVT 7 RHE TIE, BB PIER K FETAEREY O
FHEE G NEEH L TR Y, THEBAS Aso-1 KWHAHEREY, LEAY Aso-2 KARiiHER) & s Tnd (b
BF - 30, 1985 ; Ef%, 2012). 2012 RICHAEE L-RHE OO E DI, ThORDMTH8ETHD.
Aso-1 KIAFRHEREW) & 0 TALITIE, SepTaf K ILE & HEE S DL Ia O fi L % < &SRR O
B TR HALD . T OWEESEIZIE, Aso-1 KT HEREY LA DV FEBEIK S S & E TN 2 &
D, VT ZIEGRCK D RO Je R R KIS OTEEN AL 5 W)W S L HE I D.

3. HPHEEMIEDTH

SEEPETATHIK O L RE RN A, 72 D QNSRBI O RS S A AT 2 HERE I I E A ik L L, L
FUIEE BT 7 7 2P ET 5. BRI, SEEPHIX CIRERTRR LSO A, AKX Tl
T & U CRTER K PITHERE ) OVERE R E Th 0, JeblR KIS DR IS 2 1F D .

ST BT HL X O HERE 1%, AL 10cm~Fe K CHE m ITEET D A B~ LA BE> B 722 2 BESTRAR (301
EHR) OWEETHY, BEOH HRABBIIET 5. BEEEDE MO F v RUEES, B
ZLW - L MR EBT D BT IRV, 2o X9 RBHEN D, ZOHERYIZ AT - IR
WM Z TR T 2D LITB 2L, EHEHERY Z ERETDRERH L. —F, YO
FERICIZEAR 7 L2 AR T A B AR DAL, Z OBUETITOROM BE S L7 M I 2 & de FLH Sk
DEJEZED Z L, LAHERED O RN H 5.

SEEPETITHIX OHEREY L, A L b 2 BT ADOEWE HIRAIET 5 & & biT, HEFEY
O ESMIZHEERR 7 ERROOND. £2C, IO HE - BAR 7 LR E L THEDZ X
4y L7z (Fig. 6). 2012 fR(TR T « HEFE L7 LA RHERE % Dbfl & L, ZOE FIZH 2 BA 7 T &2 HAE
55 L AVHEREY & Dbf2, &0 FALO EHEMEHEREYIZ, ol HEA R L LT Db1~Db3 (ZHi4)
L7-. Db3 @ Edaftiricid, E & 30em FEEDO A 7 AE KWK BB D Hiv, AT (BBE Tn, 29 cal ka)
DAREENRH % .

BALH X OHEREM) T, BHL 10em~He K CTHk m (1SS 5 i A R~ M g0~ © 72 2 JE RO

-84-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

pHEMENEL 2 —, KBES % 60635500-A-20100¢

—+—
3
&
3 =

Fig. 4

SAL X D T

L3

V& %7
AR
"

i .
A X

¥

A
Aso-2
700 F N
600 -
012X F -
500 [ [ EEN j;r.g;;ﬁ.s
JR
Y MR AILEE
400 GRE - RIRAE)
¥ ERF LR

4 700

600

- 500

- 400

Fig. 3 SZEPETATHIX O HUIEZ - HUE Wrimi

EL.(m) A
- 850 |

r 800

L 750 .
20124 A4 T BRI (Aso-2)
ERHETRY

L 650 TRt~ LB (20124F)
B+ BRI \ g
600 o

BARBRESD)

R SRREBRTE (Aso-1)

BB (SERTIRMER)

850 "

A”

Fig.5 WELHIX OHIHE - Vg Wr ik

-85-



Proceedings of the International Meeting on Eruptive History and Informatics (2015, No.2)

DB THY, LIFLITHCTHREINET Yy XARROLNDL. —F, BEbFEVEET, BELX
DV PEBTLEELRD LD, IO OBHNG, ZOHRWIT AR & EIRE L, M
K E IR 2t 5 LHEE S LS.

WA XAZ AT 5 AMHERIE, LiIZ UIES 10ecm DL EORE W HEEZ AR 35 720, IRfHE][E R

i HEARRIE L LT EATHERI A X L7 (Figs. 7, 8). 2012 ATy T« HERS L7z TomifiHE
FE % Dbfl & L, LAF, Bl C& - fZHHR T Dbfe £ T 6 JEIciliy Lz, ZiLb OHERYHhICIX
BEMOT 7 7R EENTWD. K FOH T AET 77 (B 9em) 1L K-Ah (CRAE T U 7R, 7.3cal
ka) LHEESH, FhEzahtEaE mll EHECHID ZARERERWTF Yy 2V NIC, 777 &0 HiEE
PAET 2R S sm BREOWHENRAREL T D, DEEORNHET M T A2 ) THEIX, TR
KsS (WrEfEA= ) 7, JE& 12cm, 4.0 cal ka), = ® LEAr2s 0jS (fEAEHRA =Y 7, JEE 10cm fJE,
36calka) LHEEIND.

4. FRAERHEAERR

TAMHERY OHRERZHE T 2720, LAY OH HHER O CICREM Z R LT-. 3L
HPRTATHIX T, Db3 Lfimfdir & Db2 Ldmfhir O 3 2 30, BALMIX TiE, Dbf5s D f L
Oy BB T OR'EY, 726 NS Dbf3 fix EEBICE-AET 5 OjS O FALD 188D 2 35Uk &2 2 L2 LR EL
L, AMSMCAHERBIEZITo 7=, FRBEEE B ISP RFZERTICEIE L, 6 BCHLEE1T 724
RfE (yrBP) &, J& (calyBP) O FA RO, JEFIL 20 OFPHTE R L.
PEAEFIZLA T OMY Th 5. SEHHIHXTIE, TAod 1H5ERE (Db3 D i) 2% 26,229~
25,880 cal yBP, Az o>y HEEE0E (Db2 O B#F) A% 21,731~21,226 cal yBP &\ S EZME S av7z. K
BLHIIX 0> DbfS f L& HIEE T O REW S 5,416~5,323 cal yBP, Dbf3 ik L#Eio# H1E73 3,984~
3,845 cal yBP & 72~ 7z,

5. TAROREFREFKEHE

SLEFFTTHIX O, B FEBOO Db2 2349 26 cal ka, & @ 70> Dbl 23549 21 calka TH Y, I
RO R AR T 6% ORI, IR 28 LR A RIS HERE L7 2 LI L7, — 05, RV A
B D LN 8 D BAR 7 T EBPAET 2 AR OFRITHE TERp o720, B 5wt
HeEshs.

BEMX O, K-Ah 28T 12 KESHID Z AT ¥ FAVNHERD OFENRE, MC HERET T
FLERDLETCELDDL L, THED Dbf5 2% 5.4 cal ka, Dbf4 f F#ICHAET 5 KsS 73 4.0 cal ka,
Dbf3 ¥k 1375 3.9 cal ka, #x L#5D 0jS 75 3.6 calka, Td 5. Dbf6 & Dbf2 DHEFEF(IZAH T
HDHD, Fx ML EARORAERET, BLX 10°HESF—F—c1lmE AL bND.
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L
O }i -

NS 21,731~21,226 cal yBP

K-Ah (7.3 cal ka)

4,710%£30 yBP
(5,416~5,323 cal yBP)

Fig. 7 B D7 X5y & FAARBIERF (1)
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Paleosol

: %] 0jS (3.6 cal ka)
I8 3 2030 ya Fig. 8 AKX DJE /7K 45y &
(3,984~3,845 cal yBP) |
b FERBERER (2)

6. TAROREMEICEHT HEE

SEEPRTETHIIX CLE, i B X ONAT Lo b 0 7 AET 7 7 2 HET AR WABE N R L Tk
0, FHOKIIBARIIRT IS, 10°%4EA4— & —I2 1 [BIFREE OB CWHEAIICHERE L T\ e 2 L 3 EE S
7z, ZHUTBALT, BI#EA VT TREDIEERIZ 0 2 AHERE ORRIR & LT, EoKI ORI K RS
PR T CA U7 KT HEHERS) CTd 5 FTREMEM R S TR 0, SEHICI T 2 WL T FHEN S O 1)
BN, BROKBICHRTRERLEZZ TS (U, 1986).

7P T HIIX 0D JE £ B L T HEOK IR AT [ HERE L 72 U T v, BRI 20 1o iR & 138 A
MBIRDT0D, JFUKIMMEHEREY OFREELZE 2 6D, LL, 20 BOEER 7 L28HET 5 -
HHERED P REL TR Y, MTlimb IR RO A REEO AL BRT D &, AR
OLAWRS, BRI BEE TRV LBEELCEZEEXOND (BELIEA, 20143, b). 7272
L, EHtto LARHERYIT, —RICEBOGAEEND 2L, BEGEWOITH L, o Rk
HEFREI T E R 2 PR, JBIENIRE V. bbb, e B &N, B L S L TIER Lo TS Al
REPEDN D 1, ZAUZIZEDKIER 72 ERUBEEBI OGS B b b.

ALK T, K-Ah Z 50 HEBEURRESIVTER SN T ¥ 2 NIZ, BE 5m Bl Eo Ak
YRGS, WA BAN S BB L TEY, K-Ah B TFLIEO HaRORAME L 108 4FE4— 42— &
HEINIZ. LnL2Rs, Fx XV ERK LIZEWR R, Dbfe LARTO AW F L7ZERICH
SN ATREME S H 0, BRIO L AFIC K DHERM D LICBEBE L TS SIFRL 2. B, MWiE
HEDRRAT B, HERRG 2SR RS E O RN MG ICB# L3 < b, N L ARz k-
TR T 2 W EARHERED T TA S, 0L T Lic ARy I x4 25 & T
IND. ZOd, EEOLAMRORAEREL, HREDOREMRNDOOHEEMEY, S OICEME
LRDVREMNR D D .
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WA, %R OHY - HERHEDSRE - LARICKIETEEBICOWTRGT 5. SEHFTHX
HROBFHEIL, K LEHICHY Aso-2 KFHRHERE AN /0 A3 21F 7%, R O LR IE 2y el gk
HHOWE - BEIK AL 72 E 0 DIERLES TR Y, BT RHERR O | HEHERE) 70 & 2 80E L7 V.
—J5, WAMIXIE, SEEPETPTHIX K D S S I B AR ORAEIZ Aso-1, Aso-2 KIHEREM RN RFET 2 &
LB, R EEFICY DT T HEBIICITRK TES 100m ICb#ET 57 7 7 - T HENBRE L TR
v (E%IE2y, 2003), HUE « HWERMENEWDICRE SRR > TS,

—HRIT, KPRIEHERS I, HORERERAS R IR U 72 SRR & FRIRAET & CTIRSREE (RIE) REL
Bign &L biT, WMSHS CIXEARMES R, FRERES IR, E, RO KRTRHERI A R
TLORE OGS, KPR OEITIE, BTN TIEABAEL T D 2 M%<, R
BT IZ B Tl T KRR O & HH OB KM, RERRETER O R U 72 RSB OE S L _TR V. B R
DX D 7e, KREFHEREY & BT KRR DS BAE L7 W VT 7 RIS D5 - BAKREE, ZEM
REICARHE R A 5 SET W E AR END. Thbb, EVKRTHEREY & kT KRR 2 K <
NEBFETATHIRAC H A, TV KR HERS A 28 B L 72 BB X O, RIREAIEE S L 0 @S TR AE LR
FTWEEZOLND. o, WEMX T, REMER EBIIEVETT 7 7ERSMT 52 Lk,
Z DSy TR A Lo s, R ORBNICHERE L CO - EEEO BB E A R WER Y, JRFTIR
DEMHEZRTTHAS. WK CEEIND, BElEE R WVIBRHERY IR OB 2 74 8 1L
EROTev R XL HEERDHD. DLEOZ D, AATIREICEN TS, JEW KSR
PR LR &, B - BIKABEZ BIRE T 2R T, BEORZ VST SO eaE R L
[CZERMNAE T D AR CTE 5.
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Disaster Mitigation
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Research activity at Aso Volcanological Laboratory, Kyoto University
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Comparison of Nakadake’s volcanic activities between 1988-95 and 2010’s

and Aso Volcano Museum’s role
S.Ikebe!, K.Nagata® and K.Watanabe®

! Foundation of Aso Volcano Museum, 1930-1 akamizu Aso Kumamoto, Japan
% Aso Geopark Promotion Council, 1930-1 akamizu Aso Kumamoto, Japan
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Actions for disaster mitigation in Aso volcano by IRESC, Kumamoto University
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Activities of Aso Volcano Disaster Prevention Council

T. Ichihara
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An overview of local disaster management plan by Kumamoto Prefecture

Special reference with eruptions at Aso volcano

N. Komorida (Crisis Management and Disaster Prevention Division

Kumamoto Prefecture government)
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