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Futagawa fault zone of Tateno, Minamiaso village found by UAV

Tsuyoshi Nakahara, Tomoyuki Takami, Naoya Takahashi, Shinji Toda,
Tomoaki Murakami, Kazuma Matsuyama, Keisuke Kamo, Yuichi Bando

1. [XLC®IC

gk 28 4 4 AICHA LT REARHIEE 5 1AL EARRE U 72 BU7E, Bt CIZEBLO 72 D KL
BTHENERSN TG, B, FRTREAE TE-CARRB GO TH Tk, KR8+
ROMBEIEHNC X 0 B RBEAHBL L T D, —F, BUoWE&EEY, KA 100m L Eo
RRHEICETET 25A Y, T 00/ LWET L L4 5 5.

Al MFHUKIC I\ T, UAV %40 L CIRaRE s L O - iEm S oM 4 Eii L, W
JBH DO SAREGHEOTER AT - 7= DT, BHBSARE L AbECZONEERET 5.

2. FAEEZE

] L7z UAV 1% DJI #:8 PHANTOM4 T& Y, FRITHIL 2 BElE Ci L\ ORE 217 -
7=, BEfgT — X%, Agisoft #H# PhotoScan T, HGEIEDFI CUI L, f#i5 3D 5 /L
LAY T g FEER L. OB, BERICHDIAE MBSO G, I FEEMR L
TETMELL TS, 8D TV ENGIEREEGHITS Z L bafgeL 725, F£7z, UAV i
F L ObeTHM AL EE L, BOBEIRN I A 2R £
EMRL TS, AWETIE, BCR1ICRT S o’ il bt b W
T O S & Jo M L7, :
3. UHMROME & B
SEFRAOME L, BUEORBEI LT T BB
Shiz Aso-4 BIEORIHIZT, TR DHNR /1 o2 -\ 1
VL, W5 KW, SIEPRE, AU (B S D
BRIMRAS), MTE R TR, Alass o O

L OMIE A S KRBT 2. ST <
0B O 72 0, A B OIEE | o\
(AT B AL mLTE 2 5. AL LS o
£ S35, 2km (A7 HETRE 2 5 60 5 &K 20km) T, = _
e R 2SRRI PR 92, By & 18 5 A H-1 HEEfuER
TIWIEE D (HhERRE ) % {5 )

B

T



3. HEHMBE
OEMAILASVY (REREE IR THET)

BEALOHRIRIERY LN ER S D, £,
FEBIZEJNKE SR L, b 100m 2L E DR
EEKT 5. 7L Y OTAEM T I IS B R E 23
oA L, HERETE AR S (K-2).
Wi iEEC LV EE L-b o LRI ND.
QW ik KA L= 15 iy JE 5

BT R A T D76, KB 15318 Rk
ENTWD. BALSIL Y THERR S Lz g o
SER RITALE L TR0, WiEosmaHEl Sh
L. A EE O KILKERES oML, K
IR FENIZIE, TEWTE R OBREN MR I N
*ﬁfﬂﬁ%@%ﬁ L5770 —HiEDREN
MHEEL S AL D0, YA E 21280 R E AT 2
Y ’ﬂFﬁf@%}”%ﬁﬁ L ENTWD T, Hig
WED /) TV b=y W ThsAREMED
REIND.
(3 [F AT gk A e AR A

BINAFICALE L, ENE-WSW 505
HMEWEIERE EORHIE TH 5. UAV iR EiE
ﬂ%,i%@%&kMﬁn%%E®ﬁﬁ&#6
NAHF L TaETHKUKED, WiEi
THRNT BSREFAICEM LTS Z & 75%1’%
BENz. fi5 3D T /I X B EHIITIEK
10m OFEENHDH. Fi-, WiEOILEE M (b
W) OHIERE TIX, SAEZENK) 60cm, 7K
ZEK 40cm @iiﬁi'%ﬂﬁ)ﬁﬁ)%ﬂﬁ%E ShTnbd
ZEND, BEERFEIOEEICEY, BfEDE
Ll Lfoiof: EHEHEND.
4. £EH

A TIL, UAV Z0E M Ul i Ui
= LFIC LD BB T — 2 245 L, 3D
ETFNVEERT D2 LT, mm)lEEE (Fm
LK) DIZREIER: FMICDWT, Firc ez
RER/DZ ENTET.

K-2 EAL/NILSEZDO D ETFIL

B-3 #FAIFAEBEIEEHRDO D ETIL

X-4 |BRIEREREAIREO D ETIL
BRI 10m DEEZER (BHAT)



P-6

TV 2 I NIV OREEE & RERTE
—RAREMEZHRMAIIEFMRICE TS VAV BRAE—

OEBEtH (EIK-B) , FEEE (EER | EAER GEL
X)) ., WE#E— (RIEH) . mEEH (CHME) , WLUMNE (F4v7
:yﬂwayh),¢%%,%E%Z(@%M¥)

Internal structure and a growth process of tectonic bulge: an example
from afield observation using an UAV at Tateno, Minamiaso village,
Kumamoto Pref.

Naoya TAKAHASHI, Tomoaki MURAKAMI, Shinji TODA, Yuichi BANDO,
Keisuke KAMO, Kazuma MATUYAMA, Tsuyoshi NAKAHARA, Tomoyuki

TAKAMI.
1. [FC®HIZ
BTk 71 V7 7 VAWV 5 2 SEEFRT 1035 30 i, Lﬁ)z BN L DAEEY OREEIC N . Bl
BERIB A 72 & TR ARBHAAENRAE L2201, REEATEMNMTbA TS,

TR ET D2 EAIL (A7 v~) (K1) (1T, $%%I$blf¥0Tﬁ%EﬁKE&%éﬂfis
D, WNEHOHERENGE DT> Tz, BAILNE, BTIEMICHE D KT et 3 SR L
TCTELET 7 b= 2L ThDH. WLV UHEOMEREL, BTSN THL—
jif T UM E DN T AORFE-CTE B E 2 B D C 32 E CHEHERFHR TH D, ARKE

, BUABIZRER & AW HBREREND, 77 h=v 7 VP ONEMEE L, T OREBRIC
Ob\f W5,

2. NILARDHEEE

2SN PNE, NE-SW F O &2 RS, FE &30 30muigokmnd s, FOE FISE, T
M BRI 7 WA (8010 ka) , YEEFWEAS (54%5 ka) , RS (2622 ka) AL T
BY, SNEREEITHREENBEL TS (B%IED, 2004 ; Miyoshi et al., 2012) . /3L
CEALHMN S RS L, SRS &b A AREEE O E L2 = > ML I EE L
TEY, "ATVOBEENRE L CWBIZAELEEREEEZDND. ZbEEILI-2=y
cD FALIZIE, BETH» AR (30 kas Miyabuchi, 2009) , Z7aARZ+ (FErHH
13,000 calBP, #2264 10,600 cal BP @ “CAEMEAEGTWD) & & GTen — A0 HER
LTEY, " YOFIPN ImATEIkET A EMNZHE T TS, ZOEZEOEMOHIZ
1%, HIEETELTWDALDOLEZITRVWEDENEBIELTWADIZD, Dl & HiREE T4
il S1ANE i/\/l//qjﬂ%*fﬁblﬂlﬁrpﬁ‘éﬁbéfbﬁﬁLfJLLTb\t%@c‘:%z%7}%%’).

3. EAWLNILSDHZEETE

H (2003) OFRRERBFERICK D L, BEEM ORI THTNEMHZIT 1) U
— T VEIREDIERK—2) U —F LB O iR DR & Z2—3) Lower—angle shear DJEL—
4) Lower—angle shear MOHED EFHIZ L 5L UREDER—



5) U EY)LWIE (Y-shear) DR H NI VL URICE T IR O T —6) Hiin7e
RO & EDOWNEIZEB T 287272 U — 7 VEjl, P-foliation MFEEE, 72 H NI/ LT D
R, OXIRBEREERD. SV UNTOE#RENS, BUEORAILALIE, 6) O
BMCHD EEZ LN, K9 TEATOMER 4 KFEEE R, —E#TORMENY & v I\ é

NizEEZ L, ERRORZEEBED 1) D 6) [ZBIETHETIZI FERE D Z LI

5. L, HREERTIHER - #EEERAN KL WSEET TH L DITkt L, %ﬁVvv/T

T TWEO FEENEHIND Z L EFETIUL, ERRIZ D 206 6) OEMICREET S E
TORIZ I TELY EL D TPHREINS.

4. @R

HixlEnr (2004) , WEIRET 7T L OREFERD b AT Blig g1 sk B e pg ol ek oo 58
L kI, 49, 267-282.

Miyabuchi (2009) , A 90,000 year tephrostratigraphic framework of Aso volcano, Japan. Sedimentary
Geology, 220, 169-189.

Miyoshi et al. (2012), K-Ar ages determined for post-caldera volcanic products from Ash volcano, central
Kyushu, Japan. Jour. of Volcanology and Geothermal Research, 229-230, 64-73.

Em (2003) , BTHETEROREERR S CICENMHIE O RGEE -WrE R IR K 5k
af- . TP RPEATER S, U03021.

() M1 Bfy (A7) WALV PREIOMER. YL THITRIOD, HIED
I & 1T 70 5. EEmiiT 2m kR, AR, li%@h%?@lmwmﬁéﬁ
[H 5 FE X % f .

(F) 2. LT IbE O RFEEA &N S, AR ER R O XX

(- H(2003) % FEIZERR) .
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MEtERRERERAEICE I BRAMBTSH-AERREOEBEE
BE S’ -ET BFRAST)-EA BA-#IL #hE (RREX)

Paleoseismic events on the Takano—Shirahata segment of the Hinagu fault
zone interpreted by sequential radiocarbon measurements
Yoshiki Shirahama, Yukari Miyashita (AIST),

Yosuke Miyairi, Yusuke Yokoyama (Tokyo Univ.)

LTI AT AR IRAR AR IR AT A LA a2 AR S L, SRR IS E AR SK 81 km OWiE
W ChD. HEABERILE EOTETR 2O m B — A X E, BRAXKRE, RUEXEIZ5T
HIVD (HUEFH A HEME AT 2013). 2016 FREAHIER S, FEMRIHISTHENFE B LOTUNKRF0E
DEFLEL AL 28 FREAMBABREX 2R A HRIGHIERE  O—BREL T, HRAWIEH 1
D HSIZB W T FRAEERFEML 7. EOREE, B A2/A KM O R HHUE TR 17 8 T8
ATLARR I 72< &% 6 (81, @ B — B X o0 11 H HiS TIE 15000 AEATLARELS 5 [E1 DA R 3FRE
SNz (FE 1. Zo9h, U o F TRIESNIZA XU OFRERIHEE DR E 2 E D D72, K

RS ZATHEEBIT, HURPE R AR E A BN CE a7,

KK Sy HrakbhidAbBE i o0 3 JIHR, FEEER O 3 IR DEFEAN BRI U7, KR 34T 1 (%)
AEREME KL, KRR AT B KO T 21T 72, T ORER, BB T C-4 Jgh»
DERIL 72K ILA T A& (M DIERA T AV KUK (K-Ah) THHZ LA MR L. £2, TXTO
HIFRDD K-Ah JREEE A U772, K-Ah BERE XL TAEGIE K-Ah TR HES 7wz ens,

TRHERE I B T KUK B E B D ZOSHTICEYD, HIEBE RS RAEE 572 C BNICE
5 C-4 DA DALERY, AbBER O C-3 g LW OFE %t a9 Rkl £ Tl rc o 5
ZEDBAGINEZ T L EXY, AXUNEREER BT L, C-5 E/C-3 JEIZRREL TW A 2
DOFRAERNL, C-5 EHERELIKE C-4 JEHERERTE B 205, Fo, JbREm Tix C-5 @K Tl
DIHHHTHIE, FEEHTIL C-5 @AMK Ml CRMICEEZ L THofMiT52800 C-6 JE
/C=5 JEIZA XU NEHEDNRH L FTREMEDS RIB S D,

R T Tk, S e AR E I RUEHC W T K LR A3 BT ERIBR IS, g r 7 adopt
PR A i L7z, ALBE AR TR 0 — IR ORI EFE RO 1%, HERI AN E BRI HEREL T2 e
DRARRIORSNTVD. AEFERMERFICBWNT, SRS RO W TTERME A HFHN TN D
DHThD. FFRTIX EREROEFRFERPER RboOE T, & - X EOTEB)EREIZ O
T, KRR E1TO TIE ThHD.

BEXR MERENFEHEARR AL B, A ) ETE - B AW O R BRHE, 2013.
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EHBOERWIES T UL OBREN
EERGMENT— FRFICSX2BEBORE
NHEZE—- °1§EHE AELF(RFHARFMTREERRMERI L—T)
An effect of multi-segment rupture scenario of active fault on
probabilistic seismic hazard analysis
Jun’ichi UCHIDA, Yutaka MAMADA and Reiko TAJIMA

1. 3XCOIZ
JF- 713 BT T OB 2R OHSRE FE 55 ®$%®%Eﬁf&%@%§%miﬂﬁ?5$&k
LT, HERGRIN Y X7 3R 8 5, FROFIKIIER < & D73, (CBH L TIRRERFEEAL 5

HHUEB)OIR S & OBE 2R T 5 720 fERimHE N — b%ﬁﬂxrwwm&w9>
NAVWSI S, PSHAIL, Mokt LT, MBS L CEELZ RIF LS L RERE S
ﬁb EHEHMNIZ, HOMETRS 282 2R (i) 2/ ML, SRz HENF—
ﬁ&bf%ﬁ#é AR e OO L I R THIE @%éﬁ#kﬂ SENIR S & T ALl 5
. OB, WATARBRET VRO /NT A — X EIZET DR NS EBET D,
ﬁﬁ Ti PSHATH ) RN S D H B, HFEAYP— h%ﬁ#% RO RE B LE 2
HEROD—>Th HHIE /f)jﬂﬂ:@ﬁ@/%)ﬁ&@%@Iﬂ%@ﬁ%%%b@f%
BL7ZHD) ORFENSIZONTHE D, fFH - th(2015) TIXEEOWE 23 [FIRFIC IS B3 2 Hi
Ev U A S AR /%@J?Léfﬂ STV FERSLRE LT, —oOOFMEIIBIT AR RINEE
DOBIBHEEORFE LI T -T2, TORE., bHMER (MM O5GE. KKRNEE1500cm/s?
FREELLT) (CH Y9 2 EimakesiE, RRFCHEET A HES T U AL b, &M EBIz
BT HoMES T VA TREL LD L ZR LT, EBEOFICB W TIE, FElAL & WrEsr o
NERRIC & - THRIBHERNZILT 2 Z LN TFREND 2D, iHMiSONEEE BT 5K
TR FE OB MR O BHRIZOW T, HIICHER L T ZEREETHDH, £ 2 TARIFET
X, Wi AR S ISR R 2 5 E L CHEBOHE > U 2 DWW TPSHAZ Sl L, WilE
HENZIBIT D, A& BT 5 I RNEE O IR =R O 346 & OMEE T 5 e KIEE 7 DO %3
WREER & 72 DRI A R 95, MREHIEEE - i (2015) TH- 7= (LG E R 234t L L, KR
Wi, L5 Wi K OV & Wi o =i O RIRFIEEN 2 B8 L7z E T U Az o0 Tl 5,
2. [LIEKES %61 & L - resRiRi R N — R OREMARNT
PSHALZ FH 7 LGy 1T Jo 45 3
SO = EoET L E @

X1 (a) i d, FEEFD7 o
U v RIZPSHA D FEAfi 5 T & e 1 S— '“'*

Y . W A 2 P2 80km X 80km

(Z LkmfH R THRLE L 72, X1 REWE ©

(b), (o) 1XMF L7z o o Y
) ADPIE CI KT B B e
Bk, HERE M) FTh T Y W M

%, ARETIIHEAY— R H1 LEKERE SR E LB — FORME () Babdge
EI e L7 WiBH; & — RO (b) M LGB T U A0l (o) v
Eijii%)ﬁiegijﬁfg U RO & C

Case2) #4525, CasellX = D>DOWEMNIRFHEEI & A HIET T VU 4T, Case2lx = D>DWiEMN
FERNZIEE T2 BTV A ThD, TNENOHME /‘J‘)ﬂ‘;’)b\’(q:i@/ﬁ@mﬁm%ﬁﬂj
T5720, £ FTIVATHETL2WEOREI OB 97D I XY, HEREAHEL, ~
J=F a2— Kb —ROJFENC L A& D) #5HHE L, iﬁ\ iﬂ%?ﬁﬁﬁ%%@ﬁ%ﬁ
(2013) 12 & 2 Ykt OIE BBk 2 B H L. Bk, )11 (1998) 12 LV AL & (Vm) & 5



Z 10 VL EZHOWTCOEEIREIFEZD/Vnlc L O HEE L7z, F£7-. PSHATILWTE O i fid Bhiks
WA E LT, MBS AEMRIIART Y o almfe, #iEshIE] - 22)1 (1999) O B TR
B L7, 728, PSHAIZH04ER] D (a)
iR & UCEM L7z,
2 (a) LN (b) IcHiEE> TV
FACasel }x NCase2lZ x4 5 K
JI3E £ 500em/s?, 1000cm/s® & OF
1500cm/ s* O it 18 fife 3 D 53 4 &
AT, WO R KRIEEIZD
WG RIS O (b)
HREEICIKF Lm0,
Casel ™ = Wi &g 23 [RIBFIZIEE) 5
AHIGETL. Case2 DA BN EEd
DTS IR (e

ROK X pEEN S AT S, — 2 (a) FRMEFEfE D Case 1 OiBHEE (1B),
5. MBS O He i e VAR Tk (b) S AN 15D Case2 OMEMER (FB).,

TIX. CasellZ}thCase2 CTlEilH a)
R R & < 70 D BB FTE L
T35, Casel & RCase2d i
e DO R/NEHRITE B T 5 &K
NEFE & ZAMh AL E S 5 Wi g
2D OFEREC L b K& < 2T
B, gL U Az gEd (b)
HEAITIE. ZNDDOMEEE
EICHRE L TR ZEREE
Thb, K3(a) & (b)iTiE, HiE
v+ U FCasel e (RCase2|Z %7~
% 504 #2310, 10° KLY

1070 & 72 A 5 FNIEE FE D 454 & 3 (a) BBIBME R D Case 1 DI KIRE AR (LB,
i_\‘_é« v \ﬁha)i‘lﬁ%?f/'ﬂ— U j_«c‘ (b) R RfF:D Case2 DR AMEE S (FEX),

& IR OWNTHE Wi 0> SRR & 2 3P O F KNS TN~ %, 107 & 72
2 R R O KINEE D34 CR.2 & | Wilg 2> & 10kmF2 BE LN O W g 17 T 5 Tl Casel
12 ~Case2 D E KB FE N K& < 720 Wrkg 2ME BN IR BN T 2356 O BN EHIT /R D08,
10°L 70 22 BB MR O H RN Clrx, Wi 2> & 10kmFREE LN O Wi #7014% T, Casel®
BRRIEENRKE 720 WiENFERHICIEE T 558 O BN EE LD,
3. ¥&8

LLEIZR L7 K 912, PSHADFERIZ K E 00 B4 5.2 D R g s D—o2 & LT, {HF#v 7
U 2 LSEEEEMR 51 530D 03, PSHAD FEAm AL S 1L FHM S DAL ECHE B 3 5 fie KN
FEEIZOIKGFT D, EETAHIMLEND D, PSHATIL, RHENSZHEIIEEIS T U A0
YIEEMMESE I Y v 7Y ) =R T 5 Z L2 B0, WiE & iR O ERIFRCE B T
HIERESEIZONWTHSEE LI LT, O ZENEELEZLND,
5| SCik
(1) &M - NHE - BEE, FERRNIENY— NFFICBT 20 Y v 7Y U —OI8IH B Of%E BT 2 et — N OIG B E % %
BLLT—, BHARENESES, 2015, (2) M, SWE» DRAET ZHEBEOHME L FHIZOWT, HIFE 2, 28, 269-283, 1975,
(3) HEFHEMNFICHEMEALS, ILIEWEH OREWFHN (—EHWaT) [TV T, 2013, (4) BAS « FI, {EETE OIEBIE ) S HEE S
D BN GEREE I BT DM, AR RESEIE R AR i S 4E . SETE (B) . 554-555, 1998, (5) =] - BJII, W
J& 5 A T R OME SR AT % B 8 U T i KNS - 5 Ol E O BRI, B AR S Ram SUEE . 5552375, 63-70, 1999
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R/ NY— FEHE 12 & 1 5 R KW E O E B 45Tl F %
Simultaneous rupturing model of a long and large fault
CKEHE " - EIREH - KARE - Bx 827

TEEARRSH - HXRHEELAHRA - CHLKE

ONISHI, K. ™, NISHIZAKA, N. ™, OOUCHI, T. ? KUMAMOTO, T. ™
“IShikoku Electric Power Co., “*Shikoku Research Institute Inc., "*Okayama Univ.

1995 F D EEEFEEME(Muar.3) LR, HEFXADE#INTELH T, HELEMEIC
BT 2MERED) RIVFMADISANEENT NS, TD=HIZ, [FERET HHEDS
i, HE, BHOFTAOESELEZERY, KYBEOSWMENY—FIEJZTSLEEE
THY, BIZIEXEEFEE - thEAEARHEERE (LUE, THEXRE &U05.) O T2E
HMEHF AR (HMEAXRE, 2016) (FZFS5LE-EEO—HITHD, CORFT, HlRIER
B -HERBERIVBETCEEROERBNEELTHHL, ThoD FLUFRERER
BENLBEDHMEREBHIZOVWTHLT L —ETHVWRXRZEHBFOMEE, HED
HENEFICKENS EDSABHBADEENKENEEZONDS. D& S LEER
BHERNIBTOMEEFHDER & LT, 2016 F£ 4 A 16 BIZEKAE L =EEAEMjma7.3) DT
bhd. COMETE HHI-BEAKBFEOST, HHINIXM (FHEIIEE) ([CmMAT

maﬁﬁmkaihé&%zBmtm%—EmEHL,ofmimaﬁﬁbﬁﬁbfk
Y, Thi 2 DOMBEFENESL THENRELIZC LT, REXEEIN TV HERE
(Ma7 )& Y B KELE2=ESh TS BIRIE, ﬂE$%QmwomE$%(;ééE
HMEFTRME (LIE, THEESTAMK] L0 5,) ITENTEH, BENKECLYBZE
FRMEDREZHRFA-MENS— FIEHEOSEILLAED NZEZAHTHD HERE,
2016),

LAL, #ENY— FEHMEICH (T 5:EEREORBE L HEOAEMSICET S EEEF A
HBIShTEDLT, ChETICHERBIZCEVWTHEHDEMFEENEZEESINA TS, 25
LE-IRREBEZ, AMETE, HENY— FEMICHS T 5EHEBEOTMFE (UK,
EFHDEZHF] ELVDS,) ZHERL, EHFDEZAAICLIMMENY— FFHE~NDEZEE R
EERR

ERNDINETOMEEZLEL—T 5L, BEDEZAZTTHTLNLTIE, HHE
BREOEITA N ENEFNERTRET DI LLIGEHLTHRET S LV o -HIE/ A
—VEETIMET R EELD, H1ICIE, BREDEOHIC2 DOEMEDEF:ZXNRIZLI:
BEDS DNDEZFDBESETRT .

FT, [EZAD] 1L, RIZHKETD 1 DOMEZEZDZZELELELT, FOMENEDE
EFTHRET INEERTIETILTHD, COBEZHIERICHEET HHEIZKZ/\Y—
Rz R ELTHEY, —EHREOTHHENY—FEFMTHIELEZBMELI-ES
FRHMREFELIIRLG - BZZAATHD, BHZOEEHMBFRNTCZOEDOMENY— I
DT, HMERLERICCOMENARKELE-CEEZERLEBHEZREICITS> C ETRE
BEDEERT7T Y TT—rEhbdl LEi b, ﬁ,:@%iﬁEDPJ7VJ—l%Tﬁm
&, DIEABEWNIHithE L 5T, N — FABNERE LD EDEREH D (RFHE
2015),

[Z2Z2AQ2] 1, EWEIBIZHE T HhEREEEZ SHR, HOAMEFTOHED/N2—



FBEESINTNEREWVNWSETILTHD, CDEZAATIE, HAMBHFTRET HHEITEIC
BHTHEREL LLTIBICESILTRELE VNS 2 DBIENNI—VFEETHIEEL D, —BF
DI ERWN-HEEF AR T, EBEZFEIATLWENWI &AL, COEZADEIC
BEMTRET HIGEEDHIZEZET S,

Z2Z2AQ1 1, EHOWERE— DEAEEEETIEZAAETILTHD, CDEZ
HlE, g ENITHhN - ANt EZESRICHHEEFFTRAMRICERYAENATILNS, HHEKR
BT, BRTRETIBEDRERRENRT 5L THHOWE NI —VDXREHRSE
BEETHFENEEINATINS,

[ZEZHD] 1, ERMODEEINITARTORIENNEI—VEETILIETZETILTHS,
— RN — FEEBEIZHE VT, HE AT T E3EHOMEIC LD\ —FIIREREL
TEEIND. COEAZAATIIHMENRE LB IMEGELED I RTOERENI—2VEFEE
FTBHEH, TRTORENZI—2DNF—FORBHNTEESNS,

[ZZ2H501IE MBS LR TRERENLDETEIETILTHD HEHF AR TIL,
BEMNS JORMEICHLTEE NS 722 —DDBELEZ, KBMIZHEHEEATRY
RLUKHMENREEL TS E LTEMT SFT, COEZANFEAINTILS,

AMETIE, TOLEZBAAZELICRENVEBELLGDINTGA—2FERHTHELELIC,
PREBEEMERICERA L TN\ —FEMEICEZ SFEEZERT D,

BRFD EARQ
SRICHETHHNRIARM, BEIM, SBRNS-YBEEThTVS
ABEBDENNEETTS
EAF2-1 EAFD-2
=HEALHEBR(CHMTETS =HifEALHEBR SRS TEEHTD
PgGg
PBGB Pa‘GAB
ERAG EXH@ E2HG
=AM BHIM, ABEZD3IDOOD =SHRERMBESNZITATOHEER =SEETSETREREKELD
MEOREEEETS K= EETIAETS
ABiHE i ‘BAHG-1 EAAHE-2
=HfifdALBH =HiEALBH
ERULEZREIC EHUERER
BT RE EEFLTRE
9% EE]
G':gé B P.R:BGAB
B hiEEh
ADHBHES) AHIREBEIRISED)
el
bR

PIXthE RS, GRHHHNEENEIEM I SHETH), PXGOMIHHMEICIMENT—F (HENEBUIBRCH MRS

wiBiRd o) £#FRI,

M1 EBHDEZA
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AL B AR S ZRTIZE 11 5 HhikiEE
FHEEN (RIAXRFXKFRZERTZRA)
Subsurface structure around the Sendai Bay in the fore-arc region of
Northeast Japan
Shinsuke OKADA (IRIDeS, Tohoku University)

[XCBHIZ: 7L — FMEFIALII - TEEIILDEH DR 90%FE AL, 2011 5L T K
HEMHEOCXL Y727 L — MEROBERMEBIZL > THMEEE L LTSN, EH O
10%FE B 1T N e 12 58 23 2 IR E SN L - C, BN OIEMMEAE (ML r) &
LTEMESND (ME - [, 2011). Z O RINHEROIEFHIELEOFMEZH 50icd 5 2 L&
1%, thAIAHZAE D BINDO RS EE « OBEBBREZHA SN T 2 ETHHRETH D,
AL B AL, SERTHELIEEE £ CIIEMSE TH 225, Hoiihici, AARMIZKIZ E- 72
MIESICH 72 SN TV 5 (Sato and Amano, 1991; Sato, 1994). fIESICB VT S
AT IEWTE L, SERTHELUEICEMIC BB b L% T, R UCWREEEZ BV CifilfE & L
THIEBLZEE2Z0NTWD (77 h=v 7A=Y =3 ; Okamura et al., 1995;
Ff,1992). S v, HALHARIMOTEWE XD MRS 2 361) 2 EREMHE ZER & LT
WHZEREL, MRS Th oo Hthc o CTHERE 2RI 5 2 ENEETH S.

RIAABAREIMEICH T HHMER : ELIXNE TOMEICENT, HILAAROFINIKIZE
W, MESAHEMERES LOE T — % 2 HW T, Hog ik LU oo His K S A & & ik
% balanced cross section 7% % W CTEEANIZA#MT L 7-(Okada and Ikeda, 2012). # Ofik
A, AT T 2 Al B A Ik O Mg R 1L, BRI IRA T Z v F A 2 MFEIC &
STHEL, ESIERFRWIIZOHEBMANTER SN TWD Z N nhroTe (K 1, Wrim A).
F7o, HAEA AT (X 1 ZOM#E T E45r) 1%, thin-skin # A 7OLETH Y, fFEFHELL
BRIZT &y F A MEEDWETE & L CREEI T2 2 L2k 0, HEAZRIET 2 EVHER
Y (Fek 8 km BLE) ICKR&E 2K PERER (10-15 km) ZfEo@lARZLE LT Tz, S
5, Fgrtt oMkl LU LR OEME RIS RICKRE S EZRRH Y, FFITH E
oW B T3 L < MiEREB KOEM RSNSOI EAHLNIR T, ZORIILTHO
B & OFERT, NEEAHCRTMRIC oA T 2 IEW 8 OTREIE L BE L TW D a[REER H 5.
Z ZCANZETIE, WAL B AETIIMA O s LARE O Mg ik B ds L OVERME R A2 B S22 L,
HIMNEROHBRETE D ERZHONIT L2 2 HE L.

B Z & 1T 5P EFE LR OMARER - st OMIRZ T 6 J ORERT HH LURE O B2 T I 1
SIT 7 b=y I A=V g 0F, FALAAFI Y TR <, M A< oA LT



W5, b BARHPE R T E A Tl doET o MR EIT 5.2 km, SERTHEDIREOMHE R 1.0 km
ERAEL bR Y (Kato et al., 2006), Ml Z4L & bl LA &I/ S (B A Tik
HOEr O R EA) 40 km, fEFHCIEOERERE 14 km). LU, ZORHMOF E~l&1Z
2T T OHBTIE, FIMUOMHIRETE - FigAEnE L </ha< (M1, Wi B), £hicft
o THIBIMAIRC N R4 T O MR TE S R & WATREME N S 5. BB ICB W I ILE R O
T b= I AN =Va o LEER AR S A TW DR (hRIEA, 1990), =
S OHMERMIERR X OEHEIC OV TEHALMC SR TWARY. Z2T, AT, 1l
B A O TR LS 00 His (i ik B ds L OMERERT HELABE O B S A B 52T 272012, AN
61 FFEEIN Al K IR T A FEETAA e FILAE BRI (R =~ RE S vh) (AIAE, 1987) @
BT 24TV, Zhz Rl oHS AR &2 62007 5. RSB ERE T
— X T, WEICERTHEHO Y X NY v s R EREAEED, EHLRICT 7 b=y s
AN =Va &z, B E L THIEBHL TS Z ERH LN o7,

X 1. HAL H AT ok oo 7% 5k &35 1T OVEHE & & ASHFIE 0 i 52 ik
SEE - AFZE 13 JSPS B JP7K14404 OBk A5 T £ L-. ZZICER UREE L LT E9.
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(1992), S MEBIIREE, 38, 3-45; PANEAY (1990), 43 L EHVE B, W HUE X no. 33, HVETFHAFT; Okada,
S., and Y. Tkeda (2012), JGR, 117, B01404, doi:10.1029/2011JB008355; Okamura, Y., et al. (1995), The Island Arc, 4,
166-181; Sato, H. (1994), JGR, 99, 22261-22274; Sato, H., and K. Amano (1991), Sediment. Geol., 74, 323-343. T iliZA
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Mapping of the Chaman fault in Afghanistan using CORONA and
ALOS satellites imageries

°Zakeria Shnizai', Yuki Matsushi’, Yoshio Soeda® and Hiroyuki Tsutsumi'
'Department of Environmental Systems Science, Graduate School of Science and Engineering, Doshisha
University
*Disaster Prevention Research Institute, Kyoto University
*West Japan Engineering Consultants, Inc.

Afghanistan is located near the collision boundary between the Indian and Eurasian plates. South
of Afghanistan, the Eurasian plate meets with the Indian and Arabian plates in the Makran coast. The
Indian and Arabian plates move northward under the Eurasia. The Indian plate and Arabian plate move
northward towards the Eurasian plate at rates more than 39 mm/year and 23 mm/year, respectively. The
plate boundary between the Indian and Eurasian plates is marked by the Chaman fault system that forms
one of the largest continental strike-slip faults in the world. The Chaman fault system, which includes a
group of strike-slip faults, is a major left-lateral strike-slip fault that accommodates much of the
differential movement between the Indian and Eurasian plates in southeastern Afghanistan and Pakistan.
The ~860-km-long fault strikes from N10°E to N35°E. The Chaman fault generally separates the eastern
area from the central and western areas of Afghanistan (Fig. 1).

The slip rate of the Chaman fault has been estimated by several studies. About 1150 m displaced
alluvial fan with a '’Be exposure age of ~35 kyr along the Chaman fault in the border region of
Afghanistan and Pakistan yields a slip rate of 33 mm/yr (Ul-Hadi et al., 2013). GPS and InSAR data
reported slip rates of 18 mm/yr and 8 mm/yr, respectively (Furuya and Satyabala, 2008; Mohadjer et al.,
2010). Matching four geologic features displaced along the fault indicates a slip rate of 19-24 mm/yr
(Lawrence et al., 1992). There is a report of volcanic rocks with ~60-80 km offset along north-south dated
at 2 m.y, the fault slip estimated 25-35 mm/yr (Beun et all, 1979).

The Chaman fault is a large strike-slip fault with high slip rate, which is known by previous works
in the Pakistan side. The detailed mapping of the fault trace on Afghanistan side has not been done while
there are some works on the Pakistan side. Therefore, we mapped the Chaman fault based on previous
literatures and visual images interpretation. For mapping of the fault, high resolution 3D Corona and
ALOS images were used. Stereographic pairs of ~1:125,000 scale aerial corona photographs for the whole
length of the Chaman fault in Afghanistan and Pakistan were interpreted. The fault is approximately 650
km long in our mapped area within Afghanistan, and terminates near the southern margin of the Kabul
block. Tectonic geomorphic features such as offset and beheaded stream channels, offset alluvial fans,
shuttle ridges, fault scarp and tilted alluvial surfaces are common. Along the southern part of the study
area, east-dipping thrust faults on the western side of the main fault were mapped; they were formed as a
result of compression on the left-lateral motion on the master fault. Some of these thrust faults are more
than 20 km long and extend more than 10 km wide on the west of the main fault trace.

The geomorphic expression of the Chaman fault in Quaternary deposits varies along the fault
trace. The fault typically offsets late Pleistocene and Holocene deposits and landforms, and is generally
marked by continuous fault scarps that offset older and younger alluvial fans and stream deposits. There is
some information about the relative ages of some deposits and landforms along the fault, but their absolute
ages are unknown. In the absence of absolute ages for specific deposits, it is impossible to determine the



fault slip rate. Determining the slip rate is usually difficult in desert areas because of the lack of '*C dating
materials. We will introduce the consmogenic dating as was done in Pakistan side. Terrestrial
consmogenic nuclide (TCN) is a relatively new method to date sediments, and our study focuses on the
Ghat Bandakul alluvial fan, which shows clean left-lateral offsets of two channels. Analysis of satellite
imageries and field work indicate that middle terrace and older terrace is left-laterally offset 55 m and 90
m along the Chaman fault (Fig. 2). Six samples were taken for '’Be TCN dating from three different
terraces of Ghat Bandakul. The samples were collected from well-embedded sandstone boulders, typically
less than 1 m in diameter to avoid any surface alterations and leaching. From each desired boulder, about
1 kg of sample was collected using a handheld hammer. We will process the samples at the TCN dating
laboratory at Kyoto University. We plan to obtain the first geomorphologically determined slip rate of the
Chaman fault in Afghanistan southern part of Kabul.

Fig. 1: Location of the Chaman fault
on the southern end of the Eurasian
plate. Gray-colored arrows show
relative plate motions and velocities
between the Indian, Eurasian, and
Arabian plates (Plate velocities from
Rulman et al., 2007). Black arrow
shows capture location and direction
of the Fig.2 (Ghat Bandakul alluvial
fan).

Fig. 2: Oblique view looking east
across the Chaman fault showing
typical left-lateral offsets of stream
channels and a beheaded stream. The
white hollow arrows show location of
the Chaman fault trace, which
generally has formed a west-facing
scarp in this area. The area is fed by a
moderate to highly-incised,
discontinuous  ephemeral  stream
network.
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2017 £7 AO4VEV LA T EHIE (M,6.5)

17 &2 (RS KE) -Jeffrey S. Perez(T4JE L KILMEFATLFT)

The July 2017 M,,6.5 Leyte earthquake: a moderate-sized surface-rupturing
earthquake on a creeping segment of the Philippine fault

Hiroyuki Tsutsumi (Doshisha Univ.) and Jeffrey S. Perez (Philippine Institute of Volcanology
and Seismology)
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74 VWY, FodmdE e i, EFIIICZZ U — 7B E L TWD D LN ERER
W BN SN T A IRIZ LD 72 WO O LS THhH 5. %b?iv4?éﬂﬂb%%¢
HIZBWTHIED 7 )V —T BN LD NTEEMOT N EfHER L, I — PN IR
m%%ﬂﬁ%%ét@@%ﬁ%Mﬁﬂ%w//%ﬂ%\/&%ﬁ%w1wﬁﬁ 2B\ T
2013 L VIT5TVD. LA 7 HoAuimil & FETIEL, 20 mm/yr ZH 2 % 7V — 7B (0HE
“ﬁMéh,_®ﬁfiGM$ﬁﬂfﬁﬁ%EMé74UHV%E®E%fh%mﬁ£K@
M 2720, VAT EBETORMEBEOBEDATREMEITKWES X T2 (&I1FH, 2016). L
L&#% LA T B THE mmyr D7 U — 7ﬁuﬁfbﬂﬁﬂéh&wmm%ﬁﬁb,%%
NI B LNERE L TV AHEENTFET A ARE% S H o 7-.
NNE7H6HL,V%T%%%@Omm&Wﬁ%%&ﬁk?éM65@% EDFAEL,
& 26km (27 2 HIERTE 2N HBL L 7= (PHIVOLCS, 2017 ; X 1). Z OHEREILX, Fix
DUV —TENBIRIRRRE Y > THIEL L, EFMR7 U — 7 BN & PHEHERICE O 200
DR EE 25 ECTEERIFRARELL TWD. 22 TARER H~9 JIiICHE MF®ﬁ§%
FEhii L, TOHBMESEMNEZBS L. £EFERO 2 rFHicREL Wiz 2 U —74
THE D S A 4T o 7=

2013 FE~2016 FICHITHERBODY ) — TELLOE A

Tsutsumi and Perez (2013)C, ZEHEEHFEIC L > T7 4 U Wi DOHMER 5 5D 1 W
B EZER L. TDhk, LATEIZBWTYZ V=B LD NT#EEMOERE L EiE
FRG, WE10~40 FD 7 V=T EMEEE RAE -T2, 2013 FEnb1X, 74 U E W
B Lo 15 iR T ) —TENBNET-o TS, LA T BT, JLmEo Leyte LH D
Abuyog [ZH\W\ T, 20~30 mm/yr DEF W27 V—TEMERERBH SN TS, —F, 0
fi] ® Ormoc City <X° Javier T, 7 UV — 7" (0 E 2K 6 mm/yr &) 4 mm/yr & /J\ Iho iz,
Ormoc City Ti&, Wil h L—ADLEAT v 75 —FHOWE ML —2ADHEZBH L TED,
ZDI=OWL 7 V=T EMHEEPN/ NS WAL H LD T, 9 —FHDO L —RAZH A EZ
JCEIEBB LR TH T,

HEMEDORAE

HIEKE L, BEEOWBENMMIZIZIZIERN > THELZ (M2). ©¥Aot s 23EETh
NDETHY, ZEITHRKTILIm ’C&boﬁ 7V — 7 AL OB S & 5T TV D Milagro
HURTHR 1L.0m OLT A SN, MEEE»OHEZRT CV0D 7 0 U B kL
BmAFSCHET (PHIVOLCS) O 7 v—7 1%, HiE ﬁﬁ@ﬁé%ﬁﬂnmkﬁﬁ%ofwé IR
BWCTIIWE ML =AM 1 km EAT v 7L, EKELZNLLD ML —R 2> CTHE L=,
ATy TA ==Ll D ~ L— AT - T, @NMmML@ETﬂW f@ﬁm Tt
TEHDIZXL, MO R L— 22 > TEWHEE ISR 22 B U 23588 B 5 721 T,
TR TN AR T S IT R o7, £727 U — 7B 2% 1T T\ Lake



Danao #1CTH, FAH OEEEE K PSIEE SN PNARRBE T AN ITME T T, Ao
SIS &> TR 2 em OEBFNAFHI S NI DB TH S e AT T A — N — DA D
h L= - TE, BIREIZ/NRBUCREEN A T2y, B2 WITHESNCFE R S CHEl
mﬁéuki‘ﬁmWW\iofzm7$7ﬂﬁ DO HIE MF®§éiﬁwkmtﬂmém
Z DfiEiiX Wells and Coppersmith (1994) 1 & 5 HiEErfg o & & & B O BIFR A & IS IZFHF
MTHD.

EE
LA T BALRERC R TIE 20~30 mm/yr D7 V) — T EMGEREN RN SN TEBY, ik
GNSS B TR b b 7 4 U B WifE DA T AENEEIZILET 5. Milagro HiR Tl
2013~2016 EIZ ¥ 7 V) — 7 2ENGEER) 6 mm/yr DSBS TR Y, £ 15~25 mm/yr O3
Dﬁﬁﬁ%ok:kﬁﬁé.iof%ﬂ$7ﬂ®%%ﬁié%lm®%ﬁ X v 40~70 4F
BONRE SN2 LD, EFENICZ V=B LTV DEEN, HENEZ L
$ﬂﬁﬂ STCHEET S5 2 8L, Y7 RUT AWEO® Parkfield €7 A > R ETH B
TEY, 74V EUVHEO—EbLZDO L) REERZRTZENHALE. 70V B HiET
I, 201742 AICRAELEZRAY HAHE (M6.7) THLEI 4km OMERENE LN, Z
DOXEIX 1879 FE-OHE (M6.9) THEL- B X 5 THY (Perez and Tsutsumi, 2017), 4
Ei&@dﬁﬁ@m ECME L2 mlREMERNE W, Tk, T4 Ve CIENDLRAE L
BT O EHRITIEEIE ) G RAET HHEBO SR ZBE IR L TN 5.

2017 = 8 A ~9 HIZAT» - HUEWI B ORE 21T, BRI REMBESRBEMEB I 74V B OHE
BEHE M E O AR ROIER & ERA T E R LIS 2478 (WFZE0EE - vl &) 2R L.

B2 BEfFoia E{KWEE (hill-side ridge)
DHFBIZH B U 72 HugE Wy =

M1 v/ T7EBEO7 4V EVEED N —2R
BB S OME. TRAITRINAKX
fi] CHUE W g 23 B L 7.
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A2 RRIT7HMET7F oM Weh Island IZETH AT FSEEORAE

CRIEEYS (F B ABIRHRS) - 8 e (REHRT) -
Nazli Ismail (27 27 7 K%2)
Tectonic landform of the northernmost Sumatran fault
in Weh Island, Aceh Province, Indonesia

Yoshio SOEDA (West Japan Engineering Consultants, Inc.), Hiroyuki TSUTSUMI
(Doshisha Univ.) and Nazli ISMAIL (Syiah Kuala Univ.)

A~ hZWifE (Sumatran fault) 1%, A FUHEICIRO A K- A=A NZ U7 7 L— FORMD
TEAIAFIT & ofﬁiﬁiéﬂf:%%twﬁﬁffmm)%ﬁ FERRRBER 1,900 km, AT IO ENLEE
23 20 mm/yr \ZEET HIEWIE CTH D (Yeats et al., 1997 ; Sieh and Natawidaja, 2000 72 £). A~ ~ 7
Wik 2 in - CTIEHIEETEE &5 T, 8 EK) 100 M~ 7 =F = — R 6.5 LD KHEEAS 20 {E LA
A L'Cb\é (Natawidjaja and Triyoso, 2007). L2>L, A~ hZWiEdtiio Aceh 27 A k&
Seulimeum-tz 7" A > MZBW I RHIEN A L TR LT, HEDZE [k & X4 TV 5 (Hurukawa
etal., 2014) .

%2‘%%‘% ITHETIZ, ALOS PRISM 7—%  (ZE[RI153fFEE 2.5 m) O~ g 2 FHV N2 SRR

X AR, HIRESEE NN L oTIREIFREIZ LY, A~ N ZEEdtEoiETE O~ v v
7%3% ETAE A EDTE 7= (BIEIE), 2013 ; Tabei et. al., 2015 ; E21E7», 2015, 1). Zho

DOPFEIC LY, A~ FTZWREILEBIZEBWTIE, Aceh 7 A2 b XD Seulimeum &7 X2 hDJ5
DB IADIERENE 2 E <, Seulimeum 227 A > s MAHUBR O E A O %2 EIZfH > TS 1]
BEMEDNEWNZ & b TE 72, 2017 429 A2, Seulimeum & 27 A > O Jb ST AL E T 5
Weh Island %5510, THETEORHE A K VMRS 2 2 &2 B9 e L& Z1T>72. Weh
Island (2B TiE, A~ M T7HiEO—E L S 5TEHRTE.S Sieh and Natawidaja (2000) (2L VRS
VTSN, IEWTE OFEZAIEOCFBIIARThH D, ARETIL, WiEEAHIECERIHOBIE2

23S, Wehisland 12381 5 A~ b 7 Wi OFRHBIZ DWW THRET 5.

Weh Island (%, A~ b 7%@4!:@1’*’] 17 km A2 & D ALPE-FE BTN 20 km, AL H-FE P8 710

K12 km DR S 2FOBTHD. Fm B O SR IE 1 515 716 m @ Jaboi LI T 5.
K%Oﬁ{ﬁ\%ﬂﬁ T D RKERI i%@fa@ﬁmw’?”@kﬂhafﬂ%fié (Bennett, et al., 1981). BDJbiK

TIIEEED 130 m DA P g s L (2B #is 01), BIHERAE OSSR, Mkd =
E’Eﬁxﬁﬁ“(%é LR S LTz

FHETIXET, ALOS PRISM OT WG MRS L E 4 T30 1B L2 550 1 THAL,
SEARFRHITZRIFEC K 0 IERTEXKI B LT-. g &, WiE F L— R Zih> THIERIEE 217
ST, EORER, FTATHE L RERIZ, BORERIZ Seulimeum & 27 A > NOIERH EE 2 Hvd
ALTE-FF R T ANCIE N D IEWIE 238 E L=, ZOWiE F L— RIS 9 km T, Bodbiiko
Sabang 7> 5 —fAEm N35° W CEFHIZO TN, Aneuk Laot 11D B D BRI %% C Balohan ™
EHOALRIRICE D (X12B). Sabang OPE 5 TiL, FMEEFZO EEED AR NAO” W OERRI7EE
ICE DR EE2 L CRY, ZOREOIEIMITIERTEAZRE L7z (X 2B H1,:502). Sabang OFFH 5
(CFEEET DY SHEBE AL, AEIf) N35° W OERRAY2F P & OAEIC L Y Aneuk Laot
WO LS, ZOREOETICIEWEN I HEE D (X 2B His 03). ¥ AR DBk
FAIATA D TIEZ20DS, EHOBNTE 72 K OHIZRIFHED O, SEIUREZINCEEK U7z "TReMEDs &
WEEZ BNS. Aneuk Laot DR TIE, TWiE b L — & LT LI ERRIRSOMIZ, Th



IZAETHEEDOY =7 A v FOEARRAGRD HND (K 2B #i504). 72, ERREOR
ﬁ VB BRIR I N R T8, ZH DI 0D, IO TIEEET 58 OWE A%
s EHWrsnD.

Balohan DAL TIE, ALPE-FE BT AICIEON D Fof% & Balohan OO HIFESE KT s L
—AMWEIND. T 2T, /J\ﬁ%‘ifoﬁﬂé@ﬁ’if’ﬂiﬂ BB, >y v 24— v UREDHHND.
F7-, WIBFMICRETEXAWE N L—RI2IN - T, OIS GBS D R IE D 2R,
2@71. W2 & HiER) 30 m D KFEEE Tl ;’c L e RIS DA O WS <O s

ER bb%ﬁ”bt (X 2B His5 05). BEESNSWIEHEIL, HIEFAGERESNAHE KL —2DE
ﬁ T AT/ AbdL v ~ALva A CamA R fER O b o RN é@ﬁ‘é o & B RRREOTE AT Sy

;t 5 30~40 cm OEE Wi g 7D UHRBOH LD, H U IR HALD TR O W .
BEHT N27° W - 80° SW TH 5.

Weh Island (2381 5 A~ b ZWikglL, BN SIZEHBEE XS 220V H00, B, %
Y, ERRRA S Ry & i 5 2 &R0, SRR INCEEK LT EHEE S o Y kR
DN ERD Z &, EOICKRERE CIE BB 7 U3 Ebinsd Z &b, BIULEIIC LY
UGS L CO D RTREMEDN B W EHEE S D, IEERUIC W CiE, WiE b L— 2o JbEAZ A
FEEY» TWERLNDMTHZ L, £, /MU TH L0 EOHIEHMPFEO HLd Z &b,
T & UL 0L UTE Ll S D, Loy LENEENE L 72 2B R O EICZ LS,
BRI 2T — X 2155 Z LI TE R0 o T,

Weh Island (23831 5 A~ kT Wi DOIEEMED X 572 RO 7-DI21E, P& WiE T 7 D03
T D KA OEHFEROFYECHEK Y THEEL HEORRFE DS E“C&)é. F7-, Krueng Raya
/5 Weh Island (1228 A UHEOFHA Y, Seulimeum & 7" X ok O th-olE BN O fEIH DO 7212
ECThHD.

1 AT FSERBILERDERE ~ L 2 Wehlsland [Z8BITAAT +S
— X & Weh Island D& BTEDEE ~L—X

BHEE -

BHGEHAE CIL, v 77 7 KRFZEOHESKFBAEDWH N 1=, FHEICE L=BHO—HI2iE, B
EotihiBh & BRI 22 (BN FARAAE (177 L — ML AT & NFERE KBS NE OF EAEH - EoRHER A%
DA~ NZWikg ), WS B ALz, L CEERLET.
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hE B (RBA-8) - ERER (FEX) -2 B2 (ASHA) - #HER (KBX)
74U ED R EFRFREET T v LT F— L

Distribution of marine terraces and crustal movements in the Philippines
Takashi NAKATA(Hiroshima Univ.), Takahiro MIYAUCHI (Chiba Univ.), Hiroyuki TSUTSUMI (Doshisha Univ.), Hideaki

GOTO(Hiroshima Univ.) Earthquake-related landform mapping team, PHIVOLCS

7 4 ) EVTRIBEBREOREMRIGENTE D, v = JHEEL 7 4 V) E VISR OHRAH) & 0B A FET L 2265 bt
AR RZITIE EA &R, $2, BRBRONHEZEFEL VTE L OPFRITR Y, Z0E T, VY Y EIEHEO R Y
F A 2 D i (Maemoku and Paladio, 1992: Ramoset al., 2010)% 2 v ¥ 4 B Hi#EHE (Ramos et al., 2012)D—
Hofrbn W IR ER OIS RELR S D | IITHEEOZ 2 Z 5 10~ = F iR 7 1 V) E VIRERIR O OMIEE & Bl
DI E. MEND R B, #EESIX, IfSAR (THAKHOL—4—) XhBEsnk smP) v FOBMEMIEE 7L

(DTM: Digital Terrain Model) Z{iH L CTER L 727+ 7'V 7R OHGFEE b LIz, 714V V2O ELEO~y BV
TaRIFOH IR R O THRET 5,
BREEOS fDEY

74V EVBE TR, BRREODRIIGHATIES L ZRESRE S, 74 ) EVBEPC = IWBICH T 5BEICEIT
BB LD FEE IO TR 6N TE ) | WEFEITES T b iEz & OMmER 1% biliilc kv EMEI NS, 74V BV
ICHHTY ¥R, HRED 5 8 X 2 100km L2 T wingd, Blo 3 v 8 F A EoREERLV Y v EORERZ £ ClRth
FICHEEEICZ L v 1- 2 RO B ERISRO 513 10§ T, Wb - & bIE»Y = — )L B ORI 4 R IX
FET O, T, = ZHEIBICHT 28R TR, B0y R RV Y VB OIPEREE £ 2 oduiciiiE
87 VERET, BISHNICEBAL L R EDFBEPAD 55, Fio, IHESIHRICRLIEY (H20IF EFET2) Lta3ns
SR REORMEBR T A BOERIC S ZBAL L B EIAFEL Tw 2, JAUCH LT, B9 ¢ GO PO Nl §
%) 4 BRI, 2 20 R GHEE, £ 7R R AR — VP~ L S X R VR CIRSBUL L 2 RS L T B,
ZDILIVYFAMICHT 2HEIE, 74V EVTIEREHIE B FZ 2 I Z MBI EPFET M CH 5, £/, v ¥ FA
BOFNFDOREEICH 5 <)V EITIEEER 250m DTS 5 B oy v TG 2 R TR AFE L TV B,
ETHREE, SHE Sh SR EE

7 4 V) EY TR, 1T LA L DMRRE ISR IR OBEK Y v THEHERI > S 2 D | SERTHB 2 B E T E O ERRT AL L
THARE» SR BREDOEREREZRET 2 2 LPHEETH %, ZDd, BREHOHITAH £ D i F 2 itk o R R4
DB % AR (5e) ICER S iz b 0 LHEE L ¢, RO BRI O L U, WiICHiT 2 ¥ 5D 5e OIHTTHE L
X, SV R uEETCOWEE 50m ZERE 30m MTF2IZEAETHD, L — MEROBRME L OBEEZERMT 2 2 &k
WHETH %, —JH. EVYREEOWEEHO R A -V EPZOMEBRY ¥ RVETIE, S5e OIHTTHEEZD & Hlry A
DT = OIEEPWEES) 72 & OHREBIEE SN D, COMIRTIZ, 2012 4% 2 0 A, 2013 SER A — L HEIC X 2
RN 2 i R YR © &, B O FERE & R R — VI OWRIEINE O 158 L BRI R I NG, £, S VST AED
sk & SN WA DS BAL L 7 B D [IVT M O 224> & | R M OB 2 TR T 2 M ZZE B0 E S 5,
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BEREERBICBITAY dTA//O07—IL D
NHEERNOHT-BR ETER(FTE)
REERCV-RIERA? -HEBEH°
1) EERMBEMER, 2 EBKE, gt B IRIEHIAT
Vertical crustal movement in the Kikai Island, the Amami Islands, deduced from
the height distribution and ages of coral microatolls (preliminary report)

Masanobu Shishikura®"”, Hideaki Maemoku ? , Tomoo Echigo ¥

1) Geological Survey of Japan, AIST, 2) Hosei University, 3) Geo—Research Inst.
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HEBR SR, THHEHN Do tOWRE A FE L TR Y, MEEEE ORI
il & LCab TS CKHE - KA, 2000 72 &), RRICoeH bR E: Bl oW T 4 HiC
Xy S 4, M0 RTHIERICHE - TAECERIROZRERICE > THe THEREEK L, Bl
LEZLNTERE (FTHIED, 1978 L), Lo URilr, EHARMEL & #)72 E
BErZxonFE LEREEABEEEROTEERN THL DOV Iab—rva VR BIERS
LTV % (Shikakura, 2014). AT 2 HHBIHIZ L 5 &, GNSS OBH|TIXFM 2
mm 2R THEE L TWD 2y, KEREORE (19974 9 H &L 2014 4 4 H OLiR) TIXFRH
1 mm THELTHD WS, HRKLEZHERAGLATHD (FERIEH, 2015). Z0D K
N BRGSO MG BT EEBRIUZ DWW TIER 2 72 RAR-SCBLIRE R H Y, RIEIZHMERZE X
PIFONTWRWRIE TH D, £ THLIL, RAROBECH LI~ 7T h—1
WERL, ToomEERPG, BEREEU LICO 28R EOM® L T A ZE T 5
ZEERBTND., AEERTIEINETII/ONET —XICL D TENBRREZIT.
(GEESYRES |

BRI 2 i BN EEICOWTH S BT, ihROMIBOME e SIZ R e S A2 BT TR SRR
EHWD Z ENRZON, FRCAEMEEILE S EFEROEREFEFICND Z LN TS ETH
MThHD. TORTASH U AOMBNRERT D2~ A 707 b—/ix, KEINL 2 HEIZ A
lem BETORET 5720, imO L TEBZFERA Tildgk L Tk, HEROSMRZEH
i Thel, EEROEBLE T TE HIEFITENTIBITHRIEE TH D (Meltzner and
Woodroffe, 2015 72 £). HAIZERBIZBW T~ 2707 b—A0No0MHA L TWDH Z & 2R
L, FTZ0ORREEBLE L. SO HOREHZ W T 1UC FRHEETV, A EE
FEEE D HiF T AB OB RISV TE A RA T UC R OWE Y F— " —2h ROV T,
Hirabayashi et al. Q017 #HE LI EREBEOT — X ITHESWTHIEZIT - 7-.
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AHIE T, BUELRETOBR~A 707 =% 5 AEER L. WIhofEikt %
OTEE OIARITIFIFEAKFET, BV AB 2. TNOORBEEREZHAI L L 2 A,
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£V 2025 cm BEFHWEE T, [ZEKERTAEZFF o2k~ A 707 b—/L b3 A LT,
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- BERERE (GEHIHLIX) -
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Deformation of Marine Terraces and Seafloor Geomorphology in and
around Ishigaki Island Based on Analysis of Digital Elevation Model

Hideaki Goto (Hiroshima Univ.)
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Tectonic geomorphology of marine terraces and submarine topography
in the southwestern part of Tanegashima island and its vicinity
Kohei Hayashi (Regional Planning Consultation Co.,Ltd.), Hideaki Goto (Hiroshima Univ.),

Takashi Kumamoto (Okayama Univ.)
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Topographical and vegetational changes after the 2014 Kamishiro fault
earthquake in Nagano Prefecture
Yutaka Iguchi (Laboratory of Biology)
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Geomorphic environment of the northern part of central liyama City
and the western-margin fault zone of the Nagano basin, central Japan

‘Sugito, N. (Hosei Univ.), T. Ishiyama (ERI, U. Tokyo), D. Hirouchi (Shinshu Univ.), T. Shiono (Hokushin Boring),
K. Mizutani (Shinshu Univ.), K. Yonehara (Nagoya Univ.), R. Suzuki (Shinshu Univ.¥), T. Nakamura (Shinshu Univ.¥),
H. Maruyama (Kiso-seiho H.S.), and N. Matsuta (Okayama Univ.)
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Active faults around the Fukuchiyama Basin,
Northwestern Kinki district, Japan

Masayoshi TAJIKARA (ADEP), Takashi NAKATA (Hiroshima Univ.),
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Slip vector and fault topography of the central part of the Tsutsuga Fault
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Recent surface displacement derived from DINSAR analysis using
Sentinel-1 C-SAR around Tenri, Nara Pref. — Concealed Fault?

“Mitsukazu Kageshima, Takumi Onuma (JGI, Inc.)
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An example of earthquake disaster prevention education,
a case study on the Shonai-heiya Touen fault zone, Northern Japan

Hiroshi SAWA (National Institute of Technology, Tsuruoka College)
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Fatalities for completely destroyed houses ratio in the vicinity of
the surface rupture associated
For example, Kita-Tango earthquake, 1927
Masataka Takayama - Taiga Kadono - Nobuhisa Matsuta
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