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KK D FENZDWTUE, PHRENDIEAN T K THLIGE, 1 JEEORENF
AN PRI TEDIENINETORE, AERIL, EAIE, =FHOEKDERPLRISNTND.
BITEDMLK TR ORI IR D2 DITEKI TED. 1-D13KASKUEIE D LOITHTIRBIZR A/ NSV
Yt FHNCTRILIEERENRNIETHD. KRBT THoTHE AN 3km (ZERSNLD

BbHLIENLKFIILT L/ NSNEITNZ 20 $5 1 D1E, =R 2000 K280V T
MBEZ RSN IITE KO EZDOHER O TR S TlXe N ThHhD.

H K B IIRLEICIR SN TV DI O K Th D R IR 12 4 (1841 4F) DM K LI, 204
D 30 FEBENTKEKIRT DDV 7 v KAEKUERZHEK O BLOZORMOEINHIZ
BUWTHRDIRL TET2. 2000 FIThESToRERIL, =FBOIEE D EIZMD>TWDHEE, H
K ThRBfERRZR K IMEALEN T OND. etk DOV K DSFEE LT 1980 52725 26 £E 23R IE L THY,
AR A CTHIR OB KD TRSND A, Feilt O HERDERZHELINE, IROME KIZTel ) THUT
TEAEFALL TWDZEERL TS, TR0 HHEIGTEN 10 4FRTIZEERIEDMITIEFE /e
THEY, ik O JEL O #2350 10 457 C 3~4em IEIRL, K DAL OB ZE idk D E
TICBTLROERERL TNDIETHD. ZIHDOBLHIEEFE TR DOWE K [A]1TC O HEf
N RITHEITLCWDIEZR T, Tk, EZECIOUEIRBERPSEIT I IUEE KA
DIENIE KT DORFINZ BT D REIX W FEIZ ISR S TRV, Fz, Il OHVE A I
FiE, RAKBREE TIIBIEEFERIC~ 7 IR DSIE AL, BE I KIS £ 1UE

EIRVIB BT AEL TNAZEL D> TEe. ZOZEE, E K TFEN KA RUBERICLVIGED
PHLIVRWD, ZD%~ 7 < MO KITEIT T 2030 LIVRWZ L2 R L TRY, MK IFEIHE
BOTROMENEDD TEHE THLII L ERT 5.
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Volcanic Activity at Kuchinoerabujima Volcano in 2006

F0 - IEA GRERZBS S FEnT)
Masato Iguchi (Sakurajima Volcano Research Center, DPRI, Kyoto University)

1. [EL®IZ

Hok BESE KL, BARBOMS 14km 12655
LA EOEKINETHD. BOFOITITHHE,
WG, el ok 0 AR T 5. SRERICRS
NTODHEKIIFEDHDNIZZOHOEIE D
FAEL. B OMEKIT 1841 4F 5 A 23 H (CRER 12
FE4H 3 H) DK THD. ZOEKITE > THEEN
BESR LT, B 0D KIEME K D B (2 H IS B 23 [ 70
TS, HK BESS I O MG EI) TH
D, 1931 4F, 1932 4F, 1933 4ED 1934 4RI T
FERE IR D R E VK ANFEAE L T2, FFITZ 1933 4F
12 A 24 HBB4E 1 A 11 H ECTOBR I
FAEROHEE 1.9km (CHHEERERITERITEST

AP, FEHE 8 4, ABHE 26 L OWELL-SLT-.

FO%, AKBEEKINE 1945 FEICH BTN R A
L7z. 1966 45 11 A 22 A OME AT, FrEodtas

FALRIZHNT THEADRIL, 3km D FREEIZEL7Z.

1980 ARIZHHHE D RITTERRS N T =EILH
BIDPFAETHIRE, Nk REEBIIKESIBRE
MR C&ET-.

—J7, BAKBE BT ChL0IT, KilE
B FHEIT 1T TOD LN, 1966 4F
11 A 22 ROMEKD 3 7 HENZIFHEBIID T
I8, KL R ITIEE A BRI S Wi o7
(G5 )11+ th, 1969). 1969 AFH5E I 25 U H1 R K 1L
= (LD MR DM BLRI S B E o 7278, kKA
DO FEREED 2D, K L R O 23

W Chr o7z, mUER R B S TR TR B 1L
AT (B K S EIF TR 2 —) 1%, kKOs Cot
B O LB AR AT, 1991 4F 12 H O D
METSQUSR A SRR, HTE K D DVE S 0.4km D HiLR
(KUC) IZF VT LM R O H e B 24T > T&
7= CRUER R B SBFZE T, 1992;1993;1996) . Hr i
AR O HUE LR S I TR T L A—ZIZX
WHIEE DG B alnkL, XVarE Wi N —75
AC KB B2 Rk U718, B4R K LRI T £
T BI#EZ VDT B AR 15 L T & 7= (Iguchi,
1991). 1996 ALK Ltk H B SN 7= B T
5K 1735 3.3km DEEREIZH DI EED GPS L=

\CHIEFH AR L7, 2000 4E (I3 R A 8L
ERisA, NKEBEEICBWTEIED K L
MR VTR E N ORI TRAEL TNDHILRE
MABNI g o7z (FE A i1, 2001).

LU ss, e Blila2s 2 JR720 T, kil
PEHUE O RIRALE S + 7 IR TERW e, 1T
KB SEHFFEATClE 2002 4E 5 HIZHT R DD
678, AL KOV R H R B A A TR L, BLHA
ML CT&72. 1999 4ED KILTEHERIR B DTG /b
PABE, fEAE O LI HUR TR B ANE S AL 3 2 IR 1 23
HbnHEHI720, KriZ, 2006 4 11 A 121X 330 [A]
DK LR S BRI S V7. AR T, 1992 L
B EUHIRE B H-SE, 2006 40 K ILTE B O R
[ZOWNWTE D,
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2. RILMEE DR
1121992 4R LARE, 11K BB R KIS I T8l
S AT LM R O BRI 20 Gk 2 R . FR I
#9732 6 FHEAD K ILPEHIEE - SE 23RO HALTHRY,
DI E AL O,
A BIHEE &R /I E 2Bl TR,
PR LS DNARD A THD. 22Tl
S-P EERIZS 3 LA T Ob0E A R,
EJE R 5Hz DL RO R AR 0 3 Lk
TOHFETHY, S-P KFEAY 0.2 FOFEEE LA
TeOHUBFEGND S W DONAH DA 23 AT
5. BWOMBREB W TCHETHIENS
V.
fERJERR IR . BHz LUR OARJER Ry 75 H
THHETHY, S WONAHOFHRI N HEETH
2.
NAT Yy RHGE 5Hz BLF OARJE I A 53 1 s JE
W NEELTZHETHS. mE R ELS

‘ T T T T T T T T T ‘
20 30(s)

SR 72 K MEHI R DB

(S i HUER O 5 O R A R0 D&
2, ATy RHIEEE L.

EB/IART 4y HIE BRI IRE DD
A—LER—HRIZD oD LR L TOSHIE
Thd. Lk LcUXUIRBIIES N 3
(Sawada, 1998) &2\ ML T M (e - fth, 1975)
EREIENDHIERIZHELIL T 5. BHz LR OIK
AW RSy S B Dh 0L 6Hz LI RO & JE
FROY DT BH DI T B,

5 JE B : 5Hz LA 0D & JEE B 40 3 LB %
WETHY, B TRAT LG L& E
BOHEIHRET 25 a0 D%,

Zooh, K EMBEEE ) I~T 4o /BT, A
NIV BLEIE DR N ENE S Th5.
WEIVB BT K H B T O AR O E\W T A
EBIRETHDHETHD (Triastuty et al, 2007, AH

).
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2. KL EE D H BT A S

SYDYEBEL, A R IR O R R R A U
THFANIRAETDHIENHDHT-0, 1 HOFLERTE
F6i%, ATIHIEED PR, SHRZRD), &8 =
HIER DO HIW NN R G E 03 0% . w5 JE B
D S-P eI 0.2 MRRE TE D THEVS A B
HIEETIX 1~3 B THY, ZOERNLEIZH DAL
BORDHD. 2002 FLAKE, £ S HERBLN A FEfE 9
LTI ZDEBFEDREE IR E TE D812 -
7. e JE I RO K N O K HE LD
EATIZ RN TR AT 528 (Triastuty et al., 2007, A
W), A BIHIER IS P ok B o AL Ve (LSS
BOPEMANZBWTHAL, TOHWSH 3~4km FRE
LRV (B ZE-F 10, 2007, A#Ri) . £72, 1996 4L
1999 FFITIE H ok BB IS &R B O M O I
THIEE DN FE LT,
v JE 0 B L G 5 R il A O TE I g
ThHHZEL 53D > TE = (Triastuty et al., 2007, K
W) .

3. MEFBOHER

21 KUC BRI B TRRIRIEAY 10 1 m/s
LD K LRI IC >N T A BIBEEE AR T, 24
SOHBEDIZLALE D E B HIEE THS. 1999 4 7
A LT LM R D FE A BE L 13 72<, J8 440
FE7S 50 [Al&2 B Z 7D, 1992 4F 4+5 A, 1996 4F 3
Hine 6 A8 H, 1997 4 1 BIZT &2, 1999 4
7 HURE, KIIPEHE OTEEN SERILL THhDHZE
NAHTEND. 1999 4 10 A 121 300 [E]0D K L
EOBRISN. TR, ZEBFEOIITHIE
TEBE)OIEFR 7RI BLAL DS LOIZ720, 2001 4F 4 A,
2003 4£ 2 J, 2004 4 2 H, 2005 4E 1 Aicizzn=
AU 285 [\, 147 [\], 227 [\], 258 [0 K LIRS
BT

2006 4EIZITV > TH 3 AT 166 [A], 4 T
151 [EOHENFEAELTZR, D% K LIEHED
FEABEEIIROL, T H OFEEKIT 32 [BTH-
72, LTAN 8 AZANLE/Vu~T o7 MEN



BICRATHINTRY, 10 AITIHEE I R %
AT BI517857= (Hetty et al., 2007, AHE). &

11 AL JE R R AR L 330 [RICEEL 72,
11 A 2 HIZIX 42 RIOHESFEAELT-. Z LIk,
AR B D, KIREL TEVWEEI DL~/
HHZETITEDYRN. 1999 4E 7 A LI, Kbk
HUEE OIS B 2N ECR BRI S HL, Ls K0TE
> TNDIENNZD.

4. HBELTH)

KL HUETEBY DTG FEALIT L, HIR DD
HEITLTWDZERHLNI /2o T2, H 1 - th(2002)
1% 1995 4+ 1996 £E& 1999 4E0D GPS BLIHIFH
AT IKEENE N DR % HR O S R S IZaR L T2 2 &
Z R UTe. MU R L 7o RN DUV TR IR
LBLRIDNSIZ D B7208, 2004 4F 4 A PE S
AR FE AT & R R B S FE T IS LV BR AR S 4L
7= GPS 3E#EFHEMITIL, 2005 45 1 A5 5 HETO
Kk 0B O DR AR e i3 2 8T -k 78 oo iRl
ROACTE 7 [0 ~DZEALIT K LR OTE B2
KT DZENABDNCZe o7 (G- 1171, 2006) .
SHIT 2006 4F 9 ABbRIRARZEE MBS DK
U720, 2007 4 1 A BUELIZRDSEITL TS G
eI A, 2007, AHE) . b KIIMEHUE OTEE)
NG LTS, SHIZHHE T _EZ &0, 1995
4F.+ 1996 4F~1999 4F FCOHME A BY D [T S IRIXIE
KHELLT DORRIRWNGFTICH > ToDITHTL, 2005
FEORZRIICIIHMEE T OPRE 300m, 2006 4F Tl
RS 100m FREEE LD WGETIZE RO IE D
BLTWOIEnbnd (A -, 2007, A
F).

5. BEE

HEETE B DOIE AL 36 L O OISR I E) L C
BUREILIERILL TVD. Nk BREREOHEDE
MDFFLH QR O, L OTERINSF Ok A%k

(2N CEEROMERDAFAET 2 (HFSIR) . FRH -
ft(2001)1% 2000 4= 8 AbfRiBEAFI HL-2
W EZBAR L, Bk 1 E T CEIEREA K L
PEHU RIS B OTEFRAITHB) L THEITL CWDTE%
FEL TS (B - RS, 2003) . TR K HNTH
RS HERRSIUI L 872 2003 4E (2 X B Z R T
DRESIEALREOITHE R, @R Tk F %
EA~DOBEEMIRL7-. 2006 4E 9 A ZAH 5 GPS i
e BLINZ o THT IR K A AT oD Mg D itz 23 8L
SHUVED T= N Z VLRI CEWE G2 7~ 3l 148
(LA EE AR IR E TS (R, 2007, A1) .
BRI TE N DHEE SN DHTE K AEENIC RIS
I SR, AIEBOIERL B HSh,
MFEREN EH LTI ERBIHIIN TN,
2001 AFIZITHTE K DS CTIIER B A DIR)>T
23 (FE -1, 2002), 2003 4= 2 A Z A0S EET
EHID0 (BB ), BURSMGBLRNIC K0IR
JE BSOS RERR S LT, F T, PE DR EIRR O VE
ST T IR EE B H LR L T D 0 3 ELRIE
iz, MR DRZ R4 ) Z24IT 2006 48 9 H 715
B ENARD TND3, 2006 4 10 A IE s
22 IR IR LR CH BT, K RS KO P
M OB F NS HIZHEA TWDZEBRBRIS T
WD (G A, 2007, AHE) . SEAR- il (2007, AR
) 130T 6 O B O ME S HLA L2 38 W TR SR EE O
BRI ZIT>TVDE, 92CE TR FL TV IR
FEAY 2006 4 8 H Z A0 balire EAICERT, 9 HIZ
X 98CETELZIEAHEL TRV, HEFHTD
IR A 2V E RO LR AR DR r £ -
TR HEI T L 722 VoD,

6. 2006 £ A LLEEN D FFAE

M7k B EREIZHUNT 2007 4E 3 H RS Cldek il
PEHIFR O F A BRI TRAMEICHY, FT2, kI
FEoTUVRNIENE 2006 FED K ILITEBOTEFAL
1, 1999 ££ 7 H B FED I IRS N TE/ig



BOREID 1 DThHHE ISR TES. Ll
R, — i
RSB, BUEE), KILTADT —Z B b EL
SUUZHY, WO FIUZITFFICEH TRETHS.

1) E/7a~T vy MR L OMKE B RS )

H7k BB TIX 1996 47, 1999 EOHIRIE B D
IHEBHIOMBICH T /7 a~T v 7 B CKE I
RSB TERY (A, 2002), 2006 DT
HCHRARICKILIMEHERTEE O — 7 Th o7z 11
HIZHEATL TR/ 7a~T oo 7HEIT 8 A, KA
HERIE 10 Az LU TEEBIHISHIZ. Zhbo
HAT OHIEERIL 1996 4F, 1999 L0350
2\, B/ rawT oy MRS E I HUEE A3 kL
PR OB HEL B L TOAZLITRER» DD %
<DOKINTBNTHRBENL TV H LR THY (F1 2
I¥, Aoyama and Takeo, 2001), JEEIDOFIHAIZZ
OHENSZHRALT-Z81T, ZEO KIIVETREN
EHET LR L TEEHRDHRNETHD.

2) FENROBEFH~DOBE)

GPS #0UBLNC I, KA R B
SEILAS A HNIHT Tk A JEIZE P L TETNDTD
LRG3IND. 2006 FEO MR B A G| EI T LI ES
TROVESZIE N - 25 HE(2007, AT 130m & R
HoTRY, ENHEPBEBETHEHL TETWDHD

CITHIER . ZORZIRIT K (LTRSS
TEFRLTELILICEDL DL TES. [RIUKE
HNZBHERZ R R ) B EATEZ L (R,
2007, AEE)ZZOMAEP IR THLILE R T

3) MR ADKAZEA

SRR (2007, AL, FEK O JEIDOES
T AR AL, 387247 > T3, 2006 £
9 HOB R TRODHEDOERD SO, #EEAHSH
I EFLTWA, ZoZ i, LSO SO, it
EHHEICE->TH 40ton/ H EHIE TEDHIZEETIC
725 TS (£, 2007, A#Ri) Zembbbnd. E
72, 2005 4F 2 HZA0bHHOITWDA, KILTE

DIEFF O EVOHT, KLV HFETEE),

BRI L7RD Hy W ARERS SO,/H,S E/VId B5-
LTW5%.

2006 4EDIEBO @ EITR O LH 7 Th 7=
LHEESND. 8 HITITE/7a~T 1oV BN S
FAELTZZEND K LM IRS ER-LigdT-. 9 A
[ZADEZOMAGEDEEINL, MR ORZIRNS 2T
HATL, BWAIZALEL TBIND I/ oT0. F T,
BT 4y HEARE B RS SRR AEL
7. 11 AIZiE@ B BN I AEL TWOD3, £
D—J5T, MO ERITE T L. &8 5=
132 DB D TR A DIKIEICL->TELS
EBZHLNDD, KILFEARD EFIESE S O8N

ZE o TELOEADBBIES IR, Z Ok FLE
D [ BRSOAE R D &> o T MBS~ D 3 K 2 i
KIUTAD—ERNY — 27 LhkeD, I3 EINZ 5
Lotz Z 2 U, BT EL o7l %
fRIRCES. 12 HIZE S 172 SO, iU B OHlE X
A7k BEE TIIPD TOZETHY, VoD SO,
HUHEDHEANL 72T S TIZZRNAS, DR AL
THAREESKILNALHEHEITHD K ILATAD
FatIE H A 3,200ton (£, 2007, AHd) LHEES
NTEY, KINTAOBHIZEYETIN D RS
AU 2006 FORF RTIIM KIZES Do T2 E b
. LIPLZRRG, KILRIE D EFICES T £ S)
PR EFITH K O OMEEICE->TEY, RO
EHOEEVIZB N THINA S NDRIEITE ZITE
7200,

7. EEIOHB T

THIVE TR A TEIDNT T R TOBRIKS K5k
LEBOTEFALZ R L THY, ITVOEERIE K35 A]
REMEZ MO TRV Y. 1980 AEOWE K, HiE sl
FH A TRAELNBR~ /< KAKIBRE TH
TS CRUE RSB S JERT - L, 1981), 20 ffc
i 2 [HOT VT A KPFEAEL TNDHESILT
B0 (Fal-/IME, 2006), £z, HrEmEsa i 8 ikl
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NTW5. @ FHEE FOEEIEHE, @ ATME @ 199645 HOME, @ 1999 4 11 H~12 A

DB

7213 11 RS AEH LS ES Q0D (RS-
fitl, 2002) ZEMD, IR DU KKK KIESRE T
WHEDIZLTHEDE, v 7 v KBTI 5 W
RMEIE 25 B 2 bis. £z, B OBIRNCE
STOY I PFEOH TIAFIET DEZ2bND
WOMDT —HZPFHIL TS, (1) AR« th (2007,
ARG ) 18T P90 38 KOV I O M R T AT iE
7'~ HRO BRI O T AR EH 2 CO ARG EN
TWDZEEFRREL CD. KT ATREDS 100°CHI
B LIRS, HCLT AW E TV enb v~
EE, KA O T KIS IRVIGFTICH D &
HEEL TWL03, ITER T AEOTRIR THD. Q%
5OV LIFE D 7K HERI B2 o TRk 0 7 1aNc
PV VRCIE 2005 4F 9 A 25 2006 4F 12 A £ TORH]
K 3~dmmfEEDOMEENSRHEN TV (F
(Li-fh, 2007, AK#4) . GPS BLAINOHEES DT
VRO (B LB D58 EEHS RS S vl L
BICBIT2 ETEIEIFKENE TORETED

BT, BRGSO E RN DL
ERZDHER. 2005 1 HIZITHEROALEIL
B, A 12 AICiXrE L3, 2006 4 3 AT EH»D
AEPE~ Tkm BRIV, WTIUBTIRS 3~4km DG T
A TUHRANFEAEL TR (2R -1, 2007, A
), INBIE~ T~ DB AERIET 55D b LI
720N,

KBS, ~7~<EVICOVTERLTHD. F
- 12007, ARWA)NLE S D% A5 K B
RO HDADESIFRAT VT T3
L, Ok BREEIIINTZOMBENET D452
7o AKBREE DO~ <IBEVZHOWTIE DN
STVWRVWONEEFETIEHLN, bULIFIETHET
AU, EERESAANOINT 7SI GHIR D
b AREMED BT DS (X 3) . 1996 45 A
BEOV1999 4 11 H TG 12 T TOBK
B0 B AL R I 8 1 2 B IR BN X - o ik o b
BIOBEMNCAIE TS, b0 RIS E
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Hypocenters, Spectral Analysis and Source Mechanism of Volcanic Earthquakes
at Kuchinoerabujima: High-frequency, Low-frequency and Monochromatic Events

Hetty Triastuty, Masato IGUCHI, Takeshi TAMEGURI, Tomoya Yamazaki

Sakurajima Volcano Research Center, DPRI, Kyoto University

Synopsis
In 2006, monochromatic events characterized by slowly decaying quasi-sinusoidal coda part
increased in August and September, and were followed by the increase of low-frequency (LF) events
significantly in October. And then, high-frequency (HF) events increased to 450 events in November.
Hypocenters of HF events located at the Shindake crater at depth of 0.0 to 0.6 km beneath the crater.
LF and monochromatic events are also distributed inside the crater rim with 0.0 to 0.25 and 0.0 to
0.4 km in deep beneath the crater, respectively. HF events have a wide spectra in frequency range of
6~25Hz, meanwhile LF events dominated by lower frequency around 1~5 Hz. Monochromatic
events show two patterns of spectra. First ones have a dominant frequency in range of 1~5 Hz and
second ones have higher frequency around 6~15 Hz, and some subdominant peaks also appeared on
the spectra. Fault plane solutions of HF events are normal fault type with WNW-ESE extension.
Mechanisms of monochromatic events for high-frequency component are similarly normal fault
types. LF and low-frequency monochromatic events show non double-couple mechanisms due to

polarities at all stations are dilatation.

Keywords:  High-frequency
Kuchinoerabujima volcano

events,

1. Introduction

Kuchinoerabujima volcano is located at Ryukyu
Islands, South off Kyushu. The active crater is Shindake
crater and the geothermal area is located at the western
part of the crater. Historical records of eruption at
Kuchinoerabujima started in 1841. Since then, several
eruptions occurred in Shindake crater such as in 1931-
1934, 1945 and 1966. The eruptions were dominated by
phreatic eruptions. Last eruption was occurred at the
fissure, east of the summit crater in 1980. Sometimes,
the seismicity increased such as in March-June 1996,
February 2004, January 2005 and November 2006. In
August-December 1999 the number of volcanic
earthquakes increased significantly and from that time
to now, the seismicity at Kuchinoerabujima tends to be
in the moderate to high level of volcanic activity.

To  monitor the  seismic  activity  of
Kuchinoerabujima volcano, Sakurajima Volcano
Research Center (SVRC) has built a seismic network,
which is consisting of three broadband seismometers
and three short-period seismometer of 1 Hz around the
volcano (Figure 1). The data is telemetered to SVRC by

telephone lines. To cover the eastern part of the volcano,

since the beginning of September 2006, two temporary
seismic stations have been installed at east and
southeast part of the volcano (Figure 2). These seismic

Low-frequency

events, Monochromatic

events,
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Figure 1 Seismic network at Kuchinoerabujima; stars
and pentagons indicate permanent and temporary
stations, respectively.

stations have been equipped with short period (1 Hz) 3
components seismometer. The data has been sampled



with a frequency of 100 Hz for horizontal components

and 200 Hz for vertical component by data loggers

(DATAMARK LS-7000XT)

Volcanic  earthquakes of Kuchinoerabujima
volcano can be classified into (Yamamoto et al., 1997;
Iguchi et al., 2001):

1. A-type: P and S-waves can be identified clearly and
spectra with dominant frequency 8~10 Hz.

2. High-frequency type (HF): S-wave can not be
recognized clearly, has spectra with frequency of
6~30 Hz.

3. Low-frequency type (LF): S-wave can not be
recognized clearly, dominated by lower frequency
around 2~4 Hz and some subdominant frequency
peaks appeared.

4. Monochromatic event: showing slowly decaying
quasi-sinusoidal coda part, having 2 patterns of
spectra i.e. with low dominant frequency and high
dominant frequency, also showing several peaks of
subdominant frequency.

Example of waveform of volcanic earthquakes at

Kuchinoerabujima, which are analyzed in this study,

can be seen in figure 2.
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Figure 2. Waveforms of volcanic earthquakes at
Kuchinoerabujima.

The seismicity at Kuchinoerabujima is dominated by
HF events. Monochromatic event, for the first time was
observed in March 1996, following the occurrences of
A-type, LF-type and HF-type events in January 1996.
During 2006, the seismicity at Kuchinoerabujima kept

high level. HF events dominated the seismicity (Figure
3). In August and September, number of
monochromatic events reached 115 and 75, respectively.
After that, the number of LF events increased
significantly in October and about 55 events occurred in
several days. And then, in November HF events reached
450 events.
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Figure 3. Monthly number of volcanic earthquakes at
Kuchinoerabujima volcano in 2006.

Yamamoto et al. (1997) observed the
monochromatic events, which were recorded in May-
June 1996. They analyzed that the monochromatic
events might not be generated by shear faulting
mechanism, because polarities of P-wave first motions
were dilatational at all the stations. This pattern was
similar to LF events. The other study was done by
Iguchi et al. (2001) suggested that repetition of HF
events, which were generated by normal fault
mechanism, was a trigger of monochromatic events that
occurred in November 2000 to March 2001. In this
study, hypocenter and source mechanism of HF, LF and
monochromatic events recorded in 2006 will be
analyzed and the results will be compared to the
previous studies (Yamamoto et al., 1997; Iguchi et al.,
2001).

2. Analysis
2.1. Hypocenter

Hypocenter is calculated by using WIN software.
For the input is used P-wave arrival time, a reference
point, coordinate of seismic stations and assuming a
homogeneous half space of V, is 2.1 km/s (Yamamoto
et al.,, 1997 and Iguchi et al., 2001). In the calculation
only ¢, is used, due to #-¢, is too small < 0.2 s.

Figure 4 shows hypocenter calculation using 4
permanent stations and data from January - August and
October — November 2006. Hypocenters of HF events
are located at the crater with the depth of 0.0 to 0.6 km
below the crater (Figure 4a). LF events are located at
the crater with the depth of focus between 0.0-0.25 km
below the crater (Figure 4b) and monochromatic events
(Figure 4c) is located at depth of 0.0-0.4 km below the
crater. Those three types of volcanic earthquakes are
located at the same region. These results reveal that
hypocenters of volcanic earthquakes in 2006 are



shallower than the previous studies which were done by the calculation. Comparing both results show that the

Yamamoto et al. (1997) and Iguchi et al. (2001). hypocenters are distributed at the crater with depth of
Figure 5 shows hypocenter calculation using 4 hypocenter calculation for 6 stations deeper up to 0.08
stations and 6 stations (including 2 temporary stations). km than calculation for 4 stations.

Recorded data in September and December are used in
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Figure 4. Hypocenter distribution of (a) HF events, (b) LF events and (c) Monochromatic events, grey and open
circles indicate low-frequency and high-frequency monochromatic events, respectively.

2.2. Spectra Analysis
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Figure 5. Hypocenter distribution using 4 stations (open
circles) and 6 stations (solid circles).
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Figure 6. Waveform and spectra of HF event, recorded at 16:35:21, February 27
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Figure 7. Waveform and spectra of LF event, recorded at 15:20:23, October 9.
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Figure 8. Waveform and spectra of monochromatic events, recorded (a) at 02:47:05, February 24 and (b) at 03:48:22,
June 11.



2.3. Source Mechanism

In this section, fault plane solution will be obtained
by assuming double-couple (DC) mechanism due to
polarity of dilatational and compressional of P-wave
first motions are mixed. Fault plane solutions of HF
events are dominated by normal fault types with T-axis
toward to WNW-ESE direction and P-axis nearly
vertical (Figure 9). These results are similar to a
previous study done by Iguchi et al. (2001). HF events
occurred in November 2000 — March 2001 were also
generated by normal fault type with east-west extension.

Due to only 4-6 stations used in this study, focal
mechanism of HF events during period 2006 is
compared to the HF events recorded during the research
of subsurface seismic structure of Kuchinoerabujima

volcano in November 2004. In the 2004's research, 79
temporary stations were deployed on Kuchinoerabujima
Island. Polarity distribution of P-wave first motion
which can be identified is shown in figure 10. Those HF
events in November 2004 were generated by normal
fault type with T-axis tend to WNW-ESE direction and
P-axis nearly vertical. In figure 10, two HF events
recorded in November 11, 2004 were located at
southern part of the crater with a depth about of 0.11-
0.14 km below sea level deeper than HF events which
occurred in 2006. In the hypocenter and focal
mechanism determination, velocity structure resulting
from active seismic survey at Kuchinoerabujima
(Yamamoto et al., 2005) was used.

2006/1/18 04:36:48
X=0.151km Y=-0.232km Z=0.353km

2006/02/02 16:20:34
X=0.163km Y=-0.198km Z=0.334km

2006/3/8 11:30:25
X=0.187km Y¥=-0.Z214km Z=0.259km

2006/9/24 7-47-44
X=0.121km Y=-0.274km Z=0345km

2006/12/23 13:13:32
X=0.135km Y=-0.195km Z=0.384km

2006/9/26 16:17:09
X=0.156km Y=-0.214km Z=0.461km

Figure 9. Focal mechanism of HF event in period year 2006 using 4 stations (above) and 6 stations (below)

2004/11/5 16:03:00
X=-0131km Y=-0209%m Z=-0.146km

200471175 18:48:00
X=-0.156km Y=-0.256km Z=-0.113km

Figure 10. (a) Location of seismic stations (solid square) and hypocenters (solid stars). (b) Focal mechanisms of two

HF events on November 11, 2004, plotted on the upper hemisphere of focal sphere. Solid and open circles indicate
compressional and dilatational components, respectively.



Since all polarities of LF events are dilatational
components, the fault plane solution could not be
obtained (Figure 11). The other method, such as
moment tensor analysis could be used to determine the
mechanism of LF events.

Monochromatic events at Kuchinoerabujima reveal
some mechanisms. Solution for monochromatic events,
which have low frequency component, could not be
determined since all of the polarities are dilatational
components and those are similar to LF events
mechanisms (Figure 12a and b). These results are
similar to the previous study which was done by
Yamamoto et al. (1997) that showed both LF and low-
frequency monochromatic events may not be generated
by double-couple mechanisms due to all the polarities

are dilatation at all the stations. These results are similar
to study by Yamamoto et al. (1997) that inferred LF and
low-frequency monochromatic events may not be
generated by double-couple mechanisms. Otherwise,
fault plane solutions for the monochromatic events that
have high-frequency component could be obtained. The
solutions of such events are similar to HF event
mechanisms that can be seen in figure 12¢ and d. Those
high-frequency monochromatic events are generated by
normal fault type mechanism with T-axes tend to
WNW-ESE direction and P axes nearly vertical. Iguchi
et al. (2001) suggested the initial part of monochromatic
events which have high-frequency component were
reflected by repetition of high-frequency events which
were generated by normal fault mechanism.

2006/12/25 18:01:40
X=0.176km ¥=-0.123km Z-0.499km

Figure 11. (a) Composite polarities of 12 LF events for 4 stations and (b) Polarities of LF events for 6 stations,
recorded at 18:01:40 on December 25.
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X=0.197km Y=-0.148km Z=0.421km

2006/12/24 3:51:25
X=0.118km Y¥=-0.216km 2Z=0.311km

Figure 12. (a) Polarities and composite of low-frequency monochromatic events for 4 stations (b) Polarities of low-
frequency monochromatic events for 6 stations. (c) Focal mechanism and (d) Composite of high-frequency
monochromatic events for 4 and 6 stations.
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(km)
20 Jan., 2005  22:20:25.974 30.44789 130.21244 3.36
21 Jan., 2005  00:26:01.658 30.45066 130.21324 3.23
21 Jan., 2005  00:26 - - -
21 Jan., 2005  00:29 - - -
21 Jan.,2005  01:52 - - -
21 Jan., 2005  02:09 - - -
06 Dec.,2005  13:45:05.670 30.44573 130.19981 4.61
06 Dec.,2005  13:52 - - -
06 Dec.,2005 14:25 - - -
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18 Mar., 2006  01:13:28.900 30.49778 130.14995 2.84
21 Nov., 2006  21:57:40.669 30.50141 130.21618 1.64
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GPS monitoring results at Kuchinoerabujima volcano
-April 2004 to December 2006-
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M. Iguchi (Sakurajima Volcano Research Center, DPRI, Kyoto Univ.)
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Repeated GPS Measurements at Kuchinoerabujima volcano during the Period from 1995 to 2006
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7k BEsE KIE, BARBOWEY 14km 125
HEINIAEDOIEKILTHD. FEFRICESN TS
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FETPTTISEE 8 44, AUGH 26 L OWEHELLE
D HEEE I HIBL D R E WK FEAE LT, T D%,
1945 A\ ILHTHE BRI OEIE 2D, 1966 £E(2
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80 [a1/ A LIEFALLT-. 1997 4ELIKE, MRS ENX
UIEBSERAMLLIZ28, 1999 4E 8 H ZAMDLEO
TERAEL, 10 H1ZiE 320 [E0 K ILPEHIEE A3 A
L7z, AV LARE, K L H R o0 1% B 9% 6 70 ik
REMeE, 2003 4E 2 H, 2004 4F 2 H, 2005 4E 1
Az, 147, 227, 258 [AlD K (LPERTE
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FAR R 7B ST T I, 1980 DMk
(I ] OB SRR E LTy, MRS E)
B ZsR(L T D721 1995 B2 B BHT
FINT GPS D HIE R AFRE L, GPS Bl 1k
LT&E7Z. 2000 FEOHEPHABIIIVTHERML
7= GPS BLITIL, Hrma .ol 2ROl
BB D R IS F, 1999 4F Dk (L I FE TR
B OIEFRACEBED HLHE O EHEE S TS (I
H, 2002) . 2004 41213 EZEEA TR BT JEFT & AL
KRB KA FEFT 23T I DAL Pk 3 T /N 4
FEATIC GPS e BLIN AR EL L, 2005 4 1 H ~
6 H DKIIPEHEE OTEBENIZ R 72k A E
O HIAR D3R A 7~ 3~ AT J7 [0~ DL A AR
HL7z Gk« A, 2006) .

H 7k BB Tl 2006 42 7 ALk LPEHIEED
FEA RS 44 [EIETRA LT3, 8 HIZADE/
a7 4y MEDBHEIIR AT LI o7
2007, A . IHIZ9 Al
Y, Frs AL O BRI T 2005 4 1 A
~6 H LRI T M ~OZEE B e E-T (G

(Triasututy et al.,
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1. AKBEEIC

7, KUCT 76 KUC12 £ CTo i Ik HERI & #4779, KUCG 1% GPS 1

AR T AT
—E AR THD.

GPHOPIER X Z 774, ILTEK A A

-0, 2007, AR . HUBRZSB) O 1
K PEH R O A RSB HEINL, 11 Al
450 [B10D K (LR MR ALl S 472, GPS el
N & C, HR S Bh 28 K (LM MR TS Bh oD 7% %
{EERIHIL TWDZ LD BEIR o773, B
BB REL TODTDIZED IIROALE OIFR E
([TIEES TRV, ARHRE T, 1995 48 LAY
KL CE GPSBLRIOT — 2% VT, A28 &)
EHIEEILIEDRON EERDDEEHIZZD
A L E% LD o 7.

(Rt

2. #A

LIZR$ 8912 1995 4 8 A 12 GPS @il o K&
W A B Dk 1B M(KUCL~6), #
Ftrmo LI 6 R(KUCT~12) R E L.
KUC2 1T 1 % =8 Tho. Fiz, FritoILEEIC
1T GPS 3ifge LIS KUCG 7235%:7%. 2004 4E 4 1T
THEERAET—ICEE 5812, 2006 4 1

1000m
1

BIF5H GPS BIOVKHERED N F~—IELER. BIIEGPS DXUF~—

ERBHLR ThHD. A

ZIL KUCLI~6 AR ESH TS, KUC2 I

VAT IR (KUC14) &8 I P V8 A 0D 1 5 it
(KUC15) (ZEEHE iz tlix L7e. GPS 8L, 2
FTIC19954E8 H, 19964E3 H, 54, 8 H,
£9 A, 20004F 12 A, 2001 4 12 A, 2004 4 3/4
H, 2005 4F 2 A, 2006 4E 1 A, 2006 4F 12 A
/2007 4F- 2 H D 11 [ADOF v ~— &L=
2006 4 12 H /2007 4E 2 A @<, 12 A 21
H75 23 HET KUCT~12 LU KUCL 0, 2
H6H,7HIZ
15 DRNEZAT -7, MIERFFEIZ LSS Tl 48 By
i, IHTEEN T 2 REC, o7V 7 RIRIX 156 7
LU E LT GPS {51, Leica SR399 8L
O SR520 Thoe HAEHTIZIE SKI-Pro2.5] %
15 U 7o SRR AT 0 JE Y & U781 5% KUCG
THY, LT DOEEEEZ .

FEHE 30° 27" 46.18787” N
R 130°
5 69.3755m

e
DIE

1999

KUC1~6 BXO'KUCT7, 9, 11, 14,

11" 48.27582" E
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\ Kucc;(lﬁlmg
K 031725,

2cm

7J<:F£LL
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X 2. 1995 4%/1996 47> va 2000 4EETOKFZE

WAV

7}<:FZ’£1_L’\7I~)L (2oo4$3ﬁ ~2005£$2H )
D77<E‘W5

T T

KUCG(IEIES

KFEZERL
1

3. 2004 4F 3 A5 2005 4F 2 B FCOKEL

DRIV,

3. R
212 1995/96 4F-735 2000 4 F T O HEHE L
BUDAEEN ATV, #GEHLS KUCG
Z BB ORUZ. IR OB AT 1996 £
3H, T B JERD OB I 1995 42 8 H il
EENSDENTHDH. L THER OB ST,
2-4em DEALHS, [UFEFRTIL, 1-3cm DENLA
Bz, Frim Kk afhnzpoeT 213K

7}<:F’£1_L'\’JI~}I/(2005¢2)E] ~2006¢1 A)

l
| KucGEZE)

< 4. 2005%2 A M 2006 4E 1 Hi’(@ﬂ@iﬁ

(A4S

7J<IF£LL'\’JI~;L(2006¢1 A ~2006£|E1 2R /2oo7£ﬁzﬁ )
n:ch"}YE

L Kch(lEm) el
| GSI725 -

1 1 1 1 1 1 1

5. 2006 4 1 HA 5 2006 47 12 A /2007 4F 2
HETOARFLENLAST L.

FHR DKL — 2 BFEDHID.

3122004 4F 3 A5 2005 4F 2 H ETOH]
DKL MV E R LT, LA ClEk A
T LE LTGRO BN RS — o B LD
DO, [LFEEH TIIRMAIZRZEB LA DILR.

4122005 £E 2 A 735 2006 4E 1 HETOK
SERENL AR T MV E R, RIS Ok 1 %
DETHHSHROEE) 7 — S RitEsns. 1l
B CTHENIRD A E— NT R ENTES



6. ARET NVEREL TCROTETTRONE, JREDHTRUT, KPR MV ORI
1995 4/1996 475 2000 4= F TOBIMIE, Ak IBIAMEZ b LT 2B A2 £ L, KUCG

HRMELLORLTE,

23, IUTEHE D KUC5 X2 SDW T 2cm Z# 2 52 )
WHHDITKEL, IEFTIX lem BLF&/hE0.
512 2006 4F- 1 H 235 2006 4F 12 H /2007 4F
2 HETOAPEEN AT MVERT . [LEROE
B OZENLIE 2006 4 12 A O TAEROBLR S D
ZENE1E 2007 4 2 A DRIEIZEESBDTHS. =
DA U7 Ik 108D O FEE 2381 D JiH
WOEE A Z— DIEF TR >TRY, £

DIHITF LT 2em R HEENBINISIZ.

KANGHEENDEBICEB /NS, FiiEk
[ L2 0.5km O FEEIZH 2 KUCT Tl 0.3cm
Tholo. INEMTII RIS, KFEEAL
1% 0.2cm BAFEFHR S, IZEAE BB 2VD
2LV,

4. HBEEEOEHFEORE
RARET VA AL T, ERONE SRR

BAbER DT, Mogi(1958NZ L AUIE, Himkz -4

FRBPER AR E T DL, HI N IZHD N a DERIR

JE RN E OFRKEZLAL P IZLDMFE R OTT
ST VIO KA Ad BIO E T A8 &E
AR ITRDIHZFRESND.

d
Ad = KW (1
Ah=K W )
ZIT,
K= 3Z;P (3)

ToY, u(=2)FFAOER, fITERKE IR
DS, d 1TENPRE ELO KN THD.

JE IR OALEITHT K gD KUC6 226 374
+5km, gk =+ 5km, HEE-0.5km~5km OFEFHE
VR —F L, MIEEE BRI O /N — 3Rk
ZEDF/ N2 D35 A RD 7. KUCG ZARBjEL
F=L &0 1995/96 035 2000 HEFETOAKFEENL
7ML ORIEEEZ N % b LR 3 28R
il b UCIX 6 1R L7z, JE IR K oD



6. BHOEN B ET NEIEL TROTZE RO E, JKEAD A TR, KEENRTML
D IR 1995 4E/1996 H=D15 2000 4E FCTOBUAME, MR ITBRME b L<HH 28R E A 3%

L, KUCG #&HEL L TRLTZ,

B 500m, HESHER R 100m (kK 1 RS 600m)
LEDLO THEWGITIZRD O, £, RFEZE
bl 17 7 m® ERtR SN, KFEEM AT
OHFREIX, BRTeRHEME—EL TWDH,
JE ST ED 5 KUCA TRV 3 e
STWHTE, Fe, M ILIEED KUCT T, #
TEMEIC R CHEER AN R EL, £, WicdbdbH
LD KUCTL TIZHIEEIZ O BEFRED /NS
W2 E, WLOMDEVENDNR BN,
BEORIZIERALICET T2 ES 700~800m
OEFVEBFIEL, 1945 4RI LN 1980 121X
DEFVEPLEAARIHEAEL TS, 22T, BN
FALHET NV THIENIROAE B LORFEZE(L
BAERAL TRz, BES2L, IEW OB D x
FHIANZ =L 26+ LIRS HEE, FliLH OB
M PED AL B IX L F D X512 S S (Okada,
1985). F% f(E,M)| ZRDIINTERTHE,

SEm|=fx+Lp)~f(x+L,p-W)
—fGx=L,p)+ f(x=L,p-W)

HMFICBITDEAMIILL T DOIDICRSND.

Q[L—IS sin &

27 S(S+¢)
u, =
+ cos §{L—Arc tanﬁ}]
S(S+¢&) qS

2
u, _G_q —1,sin”§
2n| S(S+m)

C . —dq
27 S(S+&)
u =

—sin 5{—@ — Arctan ﬁ}]

—1I,sin’ S

S(S+n) qS
ZZT,
;= M [ -1 &N}_smf’)ls
A+plcosdS+d | cosd
=—H LV insen
A+ cosd S+d
SN0 (5 +d)—sinIn(S + 7))
cos” o



ISE # 2 X
A+ cosd
Arctan n(X +¢gcosd)+ X(S+ X)sind
E(S+ X)coso

F77, O VXEIN B OKENSDdipH, d ITIERS,
C IR &ETHS. 72721, dipf o 23490° D

I,
__ ueq
20v+n)(S+d)’
__ M T
YT 2A+u) S+d
yq
+——In(S +
S+d) (S+n)]
7 =_ u&sinSN
T (S +d)
L. Fe,

p=ycosd+dsind
qg=ysind—dcosd
Y =ncosd+¢gsind

THD.
EARETNVOGELFCFHFAIC DN T UYR
Y —F&ATo7. Ko, B AFIRLE DL, dip
ABIZONWTH TV R —F &7 o7, Bl
OFEFE TR TIZES 700~800m, 1F 1~2m
THDHD, KFEENRZ VBB BT RH AN
OISR D RE— 2 B> TNHOT, BARE
NWHDORESE 700m &35 LKL AT VAR
BIC&ERWn. 22T, &S, @b 100m &Lz, X6
2B D E B T S SERRACEENL RS
MVEREEE i L COR LTz, B O El7L B ONL

ETEARET VO E T E IR EFRITHT XN
DEHK) 500m (ZRFES7-. T, TSI, WEE T
500m L7p-o7z. BAHEIIVE O Strike D J71AIZ
N330° 23MF5a, ETIXIZEEIAL A THS.
Dip fi% 25° XA THEHLHIMER T 5. 2D
LA OB OENBIZBTAEEEME 41 F m’
Lipot.

[FIARICL T 2005 4F 2 A 7225 2006 4F 1 A £T
DHENZDOWNT, ZUy R —F XY E RO
(LB ZRD T2, JE IR K AL BI85 K 1D
FIZHY, ZOwRSITMER - 200m Kk ANLOH
XiE 300m ERFo7m. TR E IO
(2006) 2587 5 AL Va iR DBLHIR O _E R R A5
7= 3 WRITEEB STV OF LS HEE LIRS &
ZIFFRICTHD. KL EIT 24,000 m® LEHE
e,

2006 4 1 H 735 2006 45 12 H /2007 4£ 2 A %
TOHRNZOWTIE, JIIRO AL & 387
ANIZHHZETHALNTHD. —F, ESIZON
TUE, FHEA O HLA 0.5km LML TR
VWKUCL T 0.3cm DACEZENGLL 3R D HALR)
STDTIRDOESIIHRD TRV EMHEE TE
5. 5HE FEOBESIRZIZT MR E 70D, GPS ik
LHIEDRZEEBEL, KUCL OZENLE 0.5cm &
FTHERS 130m, AR L EIE 6200 m* L3R B
5. 2005 4E 2 A 75 2006 4E 1 H £ TOHR D
MR B A 5 [ R LI DIEROTES 300m ZE
T5& KUCL OZKEEEYL 1.2cm & TRISNDD,
ZOIHREE IS TIEHT, 2006 4F 1 H
M5 2006 4 12 H /2007 4F 2 H ETOHM DM
RSB JTIRIE 2005 4 2 H 7 2006 4F 1 H D
ZAUTHARTHLNIZELS RS TN,

5. F&H
1)  GPS HI&IZE>T, 1995/96 F7 5 2000



FEETIT, Fm ATz &3 2R
DAYVt DIKIEAENL B — D3
S AEEIIE R OAMET 2-4em,
[HEIZBWT 1-3cm ThH-oT-.

2) 2004 FELARECI, Brimk 0 E)
DR 2R P HMA A HDIND. KR,
2006 4 1 7735 2006 4E 12 /2007 4E 2
HETOHRTIE, FrimXkAzfhed
% 2cm PA_EDBESHROK VLG R —2
3K A JEA T ALNDDITKIL, 0.5km
BEALT= 5P CIRANERRELL F DL Th
-7,

3 EARETNEGEL THIROALE Z KD
HEFREHE TICRESL. ZOBESIX
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2005 £E 2 A 75 2006 4F 1 A £ TOHAR
TIE 300m, 2006 4F 1 A2 2006 4F 12
H /2007 4 2 AETOHMTIL 130m &
2 LR AR b

i

FUBR K75 SR FE T A IR RN 5L 3B 121X, AR
FFEICBWTIBE W& EL. OKBEE
KINOE TG BIZ FERT 2120720, IR
o VAR B B SRR, R34 36 KON
M7k BES S HORATICZ W N2 W2 & ELT-. 7L
LTHBABL BT ET. 72, ZNETOHIEIT,
JLEE R, O, WRE R, BB,
Muhamad Hendrasto, Subandryo, Agus Solihin
FROWHINZE> T TET. GPS A EHIT
ALHFIE K 7R 7B B0 R O K Lt Bh 2
152 & RUED R K e B A JE R O K B 4 7% B
HIRIOFEE L. S THLRL EiFET.

Z & XM
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Precise Leveling Measurement at Kuchinoerabujima Volcano in December 2006

Tetsuro Takayama, Tomoya Yamazaki and Itaru Yoneda
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1. [EZCHIC

M7k BB T 1980 4E 9 A IC/KARGKUEIE N T4
LT 26 FERMEKAFE AL TRV, FRdklofES
TS 1841 FLIBEDOIEBYEIREIZ ISR, "k

D 30 FREEDRIR TIHAEL TNDLIEND,

WOMEKBIBEINDEZATHD. FUERR RS K
WFFEATCIE 1991 4E 12 ADHET KOO 0.4km
O Hi R I\ Tk [ Hi R O LG I A1 T > T
%. 1996 4 3 A ZAM)B M7k B K ILIZIW T
L I ER TR B M 38 b LTz, E AV LARTIZ K HE AU
RE SN TN, WERBFEOEEIDA 55 TH
STzl , ZOTEBN A RS U TR K 7B A
ZETIX ] I 0> H S LA (9 D87 £ O a4 L)
SALTEEROHTIRIZ E DK 7.4km DK AERI B AR %
RE LT, ZAVETOBLINC KD M 28 Ehik L8
B FO®RWGITIZHHEHEESINTNDDTGHEA -
fh, 2002), jt%tti?%%miﬁ;ﬁﬁf%mvﬁ
0.5cm~1cm F2FE DK FETHS GPS M UL
A, KAER S TIT RO RGO E O HIE A AT R
1999 4 8 AN 5 12 A O HIFETREN )N EFAL L 7= R
Z 5T 2000 4 11 H ORIE T, #5710 O HE o
P SEC AR 1) A3 B HH AL TUND (1 -, 2002) .
mﬂ@aﬂ%f 11999 4£ 7 H LIKE, #ERTEEIOTE
(272 DR 2SR L BLIO AL TN D23, 2006 4EODH
/%@J ILRRCEEE THY, 11 A1 450 Bk L
HE SRS 7 (Triastuty et al.,

72, #rEk D OALE AN EREL7Z GPS #ik ]

ETHD.

2007, AHE).

KT, KO ORERZ R0 J5 )~ D K 2L
M9 A5 12 HIZHNT TS LTS G- H 1,
2007, ARE) . —J7, GPS Bl CIZBIHIKSE A
Fl5E972 ETFE#BIMHIATHRNDOT ETE
OB MNEHEL OKEREZ IR, AFT
1%, FORERICHOWTHE B R ~S,

2. AEDHE
2006 4F 12 H 19 HH 5 23 HIZMT TR KB E

LG 2 K HE T A SR L 7 ) R AR
® KUC12 2bEEEDHS GPS Efse @l s KUCG
(K HEHE K HE S LTI KC101) 28 CKUCT 12 &
DHE~H) 7.4km C, 1996 4E 5 H ICERBE LK Th
. K 1K RO EE R E T ZHETIS,
1996 4£ 5 A, 8 A, 1999 4£ 9 A, 2000 4E 11 H Bk
V2001 4E 12 H, BXY, 2005 4F 9 H (2 ZKAEH]
B, [E - HUE R SEE) (2B C ORI TR R HE
ESAL, 4 EC 7 A H &b,

AL &SR IT A B HIR T 2L~ L
(Wild NA3003) BE AL R — LN —a—RER
(Wild GPCL3) T&HY, HIEDOREEIL 1 SR UEN &
P RRZE 2.5 Lmm LAIPICIN EA -8 R i £
0.26mm/km Th-o7z. JIEIEFEITITATENZ G| EHE
B SR FE AT AT S BLRBE D 3 44 D3doT- Tz
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3. &R

A (A1 FEHE L 7= Bt SR Ll 25 6 (Rl ool ol A 2%
LIZEED TR, KC101 ZHEUEL 3 AR Gl TR
L7z, AKEESITEBRIN VISR EL THoH720, HK
JEIRE TR TR ERMBRSSIVo R, AKUE R
BEREZETTODICLNbL T HRIC L TS
AUCHER (B Lz mbdh o7z,

2|ZKC101 Z B HEL T DA%t BT A8 &2 1 E
M Z SR L, BAEMICKC1021E EH-L, KUCT
TEBELTERY, 20 2 SOKAESICBITALEENL
KILTE B ASS D IKHE SRR OB & & KL T He
EZHND. 2D 2 DOKUAESZFRITIE, 2005 4 9
HETORETIHIFIE-2mm~+1mm OB E
ST, 2006 4F 12 H OJETIL 2005 4F 9 A0
DFIFHEE LT, KC103 L0 BT K 1T r iz
D EADBEOLIL, LPbHEISESUI 21T R
TEBHNREIHEANEZ RO LN, &

R ORI KUCT TiE+3.5mm (L. RHHY
72 E T EE DR TE-OIE 1996 FEICHIEABRiA
LTHIDTDOILTHD.

4. BE

IR HEH SR ARDY H 7K B S BN DO — I LA
W=, A EIOPEICEIVREESN A i OJREE
ETNEBHZIOREETHIEITELDA, KO
FIZWIZE PR AR ELRDIEND, FiiHes
OFgk O EEPLELEEOEEICL - T, |k
TEBED G| SIS FTREED V. GPS il
WICI, B AR TE OB SIS IV TR R K B O
WA R ARVE S M O KEZENALR 9 H OIZLHNBR
BIZHLbI, 12 AZAE TR ZZE0D GE k- I
M, 2007, A, 4B HS 7z 2o B H
(T ST ATREMED @V .



7% 1. KC101 % HEHUE L3 200 o 12 5 i

"BM Height (m)
BM Code]Dist. (km)[[May.96 Aug.96 Sep.99 Nov.2000 Dec.2001 Sep.2005 Dec.2006
(1) (2) (3) (4) (5) (6) GSI 7
KUC12 | -2999 -6.9640 -6.9647 -6.96913  —6.96973 -6.97216f  -6.9766  —6.98153
KC117 | -2377| -9.9988 -9.9983  -9.99914  -9.99820 -9.99725  -9.9971  -9.99751
KC116 | -1.925| -253979| -253974] -25.39987 -25.39892  -25.39895  -25.3995 —25.40009
ko115 | 1489 46500 46499 464805 464859 4.64908 46487  4.64853)
BM3 -1.086] 115024 115031]  11.50201| *11.65735 11.65821 11.6571  11.65583
KC114 | -0.364] -17.1970 -17.1968 -17.19818 -17.19799  -17.19775  -17.1978 —17.19745
KC101 0.000{ 000000  0.00000  0.00000  0.00000 0.00000 0.00000
KC102 o.419|| 136766| 13.6762  13.68321  13.68644 13.68863 136939  13.69503
KC103 0.71 9|| 268769  26.8765 26.87610,  26.87625 26.87591 26.8758  26.87607
KC104 0.938" 214133 21.4128] 2141230,  21.41152 21.41130 214106  21.41048
KC105 1.403|| -49473  -4.9476| -4.94814  -4.94814 -494782) 49474  -4.94671
KC106 1608| 135814 135798 1357813  13.57707 1357714 135768  13.57791
KC107 1916| 337675  33.7668|  33.76190,  33.76239 33.76213 337630,  33.76598
KC108 2150 41.6879) 41.6870]  41.68418  41.68408 4168293  41.6830  41.68602
KC109 2521| 59.7428| 59.7423|  59.73956  59.73817 59.73688 59.7369  59.74022
KC110 2803 725140 725133 7251083 7250951 72.50841 725070, 7251035
KC111 3.307| 936253 93.6246] *92.90674  92.90475 92.90361 92.9009  92.90337
KC112 3668| 1114415 111.4407] *111.19626) 111.19463  111.19295  111.1913 111.19399
KC113 4119 1285858 1285847 12858307 *128.58312  128.58077 1285788 128.58188
Kuc?7 4495\ 1439932 143.9920 143.99241| 143.99181| *144.15417  144.1525 144.15605
* O L 72K HE
EiLia A JFE B — BB (2002) A 7k BB K1z

B DRIV T AR 1K B H
RETOJIHABSANEEEZ > TWeEWe, £
7z, WEOREAEEITSINUIZDIFLLF DT %4 Th
. IWARES JLH/E R H O EN-RERT (B K
WFFEFT K ILTE B TE 2 —) , RARE S (B A
FEATHT ), JURIRUSE - B ik —EF (BE VR R ¢
PR, 8RB (AR E K5 K B BP0 78
#£}), Muhamad Hendrasto+Agus Solihin (f> ' KR 7T
KT SEEBG SR .

23 LR
FHHREANLIAREE - BRERS & LM -FAE
ok BRI PRSE. AL TS - B A - g R EUE -\

\F 25T DO HIARZEB—1995 4E~2001 4F—, HUHD
REFBGIHIFEFT A, 2 45 7% B, 601-608.

DL - RIEA007) 1K B E K LIZds1)
% GPS gt BLAIKE 5-2004 4F 4 H ~2006 4F 12
H-. K.

Triastuty, H., Iguchi, M., Tameguri, T. and Yamazaki,
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analysis and source mechanism of volcanic high-frequency, low-frequency and

earthquakes at Kuchinoerabujima: monochromatic events (in this issue).
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Detection of Change of Anomalous Geothermal Area

by Aerial Infrared Thermal Measurements at Kuchinoerabujima Volcano
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# 1 HKBEEOKILT AR

Locality Date Temp, AET HO Composition of gases exclusive of water Composition of R-gas
T T V% HF HCI SO, HoS CO, R He H, Nz CH, Ar co
KEOHENE  Oct.16,80 97.2 0.01 405 0.2 59.3
Hrli k FH Apr.28,92 335 410 96.7 0.57 9.1 35.9 175 36.5 0.37 - 41.4 58.0 0.635 0.04
" 342 387 96.7 0.59 9.0 36.8 16.5 36.8 0.34 - 28.2 713 0.497
Nov.30,98 | 150.4 217 99.06 8.88 11.9 214 57.6 0.24 0 352 954 0.147  0.774
1451 349 99.07 143 10.7 19.3 54.8 0.85 0 375 61.8 0.114  0.572
Dec.08,00 | 103 266 98.76 0.33 2.10 16.36 80.07 1.14 0 349 93.05 215 1.30
Apr.04.03 98.1 318 94.51 0.0 0.096 217 9711 062 0.024 730 9195 0205 0.519
Aug.28.03 98 306 97.44 0.0 0.137 205 9324 457 0.013 140 96.37 0725 149
i} Apr.04.03 99.1 440 98.64 0.0 9.00 1.30 8431 539 - 8.02  90.95 0.925 0.102
Aug.28.03 97 486 98.55 0.0 10.41 080 8280 5.98 1168 88.18 0.138  0.138
Mar.06.°04 99 434 99.21 0.0 14.97 2.16 68.50 1436 | . 475 9525 0.0
Feb.26.05 102 536 99.45 0.0 10.63 1.02 86.58 1.77 80.95 17.65 1.40
May17.°05 97 546 98.24 0.0 10.47 117 8506 329 46.74 5272 0.536
Sep.26.06 97 484 98.29 0.0 21.31 1.29 76.65 0.789 | 0.024 67.32 32.66 Tr
H Feb.26.05 | 103 446 97.62 15.72 070 8256 1.01 18.62 8120 0.173
May.17.05 98 438 97.33 17.88 090 75.13 247 9753
Ak A Dec.08,00 | 113 314 96.22 1.71 7.1 316 86.58 1.44 0 064 99.0 0 0.332
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Measurement of sulfur dioxide emission rate using COMPUSS at Kuchinoerabu volcano

# BE (EXBTESHIZRRT HEREERZEEF)
T. Mori (Geological Survey of Japan, AIST)
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Picture 1. Photographed at Kuchinoerabu ranch. This ranch is the
about 3000m west of Shindake.
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Table 1. Datas of wind velocity near Kuchinoerabu volcano

Yakushima Wind Velocity
Amedas Station (m/sec)
2006/12/22 10:00 9.5

11:00 11.4

12:00 11.6

13:00 10.9
e 1400 1.8
2006/12/23 13:00 6.6

14:00 6.7

15:00 5.6

Table 2. Datas of upper wind velocity at Naze and Kagoshima

Height Wind Velocity =~ Wind Velocity
(m/sec) (m/sec)
about 800m -

Kagoshima Naze

2006/12/22 09:00 14.9 12.9
21:00 10.8 11.8

2006/12/23 09:00 9.7 8.7

21:00 9.7 8.7




Picture 2. Snapshot of car traverse measurement at Kuchinoerabu.

The GPS antenna is placed on the roof and USB2000 is attached to

the door. Both data is recorded on the same PC.
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Figure 1. Plume spectra (black continuous line) and standard spectra
(red dotted line). Column concentrations of Spec3707 and Spec3747
calculated using W1 band are 60ppmm and 20ppmm, respectively.
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Figure 2. Example of measurement data recorded by car traverse.
Blue line is SO, column concentration calculated bv W1 band.
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Figure 3. Map of Kuchinoerabu. Blue lines show the road the car
ran for measurements and red pins show the point where the highest

column concentration was detected on 22 December, 2006.
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Figure 4. SO, emission rates from Kuchinoerabu volcano measured
on 22 and 23 December, 2006.

Table 3. SO, emission rates from Kuchinoerabu volcano.

S02 emission rate (ton/day)

Date Time W1 band W4 band

2006/12/22 10:05:03 34 44
10:56:41 14 31

12:05:39 30 35

12:20:54 64 76

12:27:59 34 46

12:35:28 41 53

12:40:41 41 56

12:48:01 48 56

12:54:00 59 68

13:12:51 43 38

13:17:59 37 35

13:25:36 37 24

13:30:49 34 24

13:37:08 61 42

13:44:11 42 28

13:51:24 58 24

13:57:02 46 17

Average 43 41

2006/12/23 13:18:11 15 22
13:27:11 64 53

13:31:33 62 49

13:36:19 72 56

13:49:20 43 21

13:55:10 24 12

13:59:40 30 21

14:09:21 54 31

14:13:24 54 36

Average 46 33

Total Average 44 38
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Figure 5. SO, emission rates from Kuchinoerabu volcano.
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Figure 6. The measurement model in the case of using panning
method. A blue line is a direction of COMPUSS mirror. A red
dotted line is a direction through which volcanic plume will flow.
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23 December, 2006.
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