Efi & o kLES (12)
—19944:6 A~10 A—

Volcanic Activity of Unzendake Volcano (12)

— June ~October 1994 —

=l & W B F
KET KL K=

Unzendake Weather Station, JMA
Volcanological Affairs Office, JMA

1. RUGFEENMEE
OIS BE K — A ORE, B%, KBRREIEO, KBROBEIIINS L, BE25knTh
oles 7 AIZAICHIBEEOHB GRS, SETEkﬁk@ﬁkﬂémg%btowﬂkﬁ%wﬁﬁ
JRITIR D E TR BIED DB - Feo
AAOKIEBHEEIRDLE Y ThB. $ 1 RICKIIEBEBER L,

6‘H.

7H

8 H

9 A

108

¢®k@mﬁ%ML,Hﬁ@ﬁﬁum@ksﬂoﬁaﬁukakomTﬁmﬁitmE(ﬁo
BBTE ) Tholo 5 AREICIHE - r—HOMBERIL 6 AhAICINE -7z 4 BICHAE
o F B ¥ — ATHOBHNL 6 A FABE L,

12A B IBEEOHBPRR SN, & DRIRIC KBRS < 72 - 7205, A RIERIE44E & iz
Brofro MTFHFEEICHEE (FBBHE ) Tholeo FAGLEE ¥ — ABHINDRH YA
¥ D 9 Adf)E TV 2o

B F — ADEHIC X EAD S KBIROKSICHEML, FTACKCSERL, BHICIEEH
WK% 68l % 5z, AROEIRD 2641 L 1993 4E 7 A LROBUT I » 720 T H I
FICHT (BOESHA ) Thoteo Eh, AMKEIHRBEI BEINL RIS -
o , ; ;
FRICKFBIPSEL, B TFHARECEECH -2 ( AR128E ), 8 AlICh% » - 1ES
Fi3 9 AR IR T L , ’

KB 72080 7 ( ARITE) o FU4ORSRIAMICHIM S8 ) R H R HBERIME - 72,
BEEIVE S Wi,

* Received 20 Dec., 1994



#B1E  EUFHEXUTEEIEEBE ( 19904~ 1994458 )
Table 1 Volcanism at Unzen - dake volecano, 1990 ~ 1994

R 24E (19904F) o ,
78 4 BEKENBARG, 24~ 250 FUILIE CHIEBIGED,
8~1148 HWE . HWER< . ‘
118 17RO ( R A D - A+ AEA.D ),
R34 (19914F)
28 12HRREAKOWK, 2~ 4 AGEILEBEESR,
58  12HIUIEHEG, 208 %E F— A, 248 KRR,
6 A 3 . 8 HARINKE, 11AER, 0HITAHRE,
98 158 kR 5 E,
PR 44 (19924F)
6 A BHIROR~NEE,
8 A 8 R kFHKE, +AMKE,
11 KBeiEAd (2 RET), BHEBRA (1BET),
RS 4 (19934)
2A WHEECEN, FI05586R, WEEAD ( LE3ILALE)
3R KBWBOHEM, FEEHM, LRSS IEEAEE,
48 28 ~ 290 -G T E,
5A 2 AEAHKE, FRJIARITEREE MY LERXKRRE,
6 A +ABERE, 23~24FFHARFE AR HKE, 260 KFHEEBESTST,
7H +RWHKE, 198 KB EES7SHT,
8 A +aHEKE,
118 INTE IR AR FE PR RZaRBARR, MEBKREEHM, KBHRKERD .
128 MERREE, WEBER (LEER, SEEETRIER ).
PR 6 4E (1994 4F)
1A 1A 5 & OHBEERT . 150 FI12BERREK. 27025 KRN,
2R LRk ( 30 3.5km ), 6 B=Z&JHAMARK. BE F— 200 RE LR
fEdEhE 5, IWETR O FEREER L
3AH KBS . 190 2km, BIARRA 5. 3 ATH~ 4 AhHRBER, BE ¥ — 2BHRE-
R <. ARICHBITERERT (1ATE 2250 ),
4R KBMRAEH. 258 B ERRAREE 2.0 km,
58 KPR - BRICES, 5 A TH~ 6 ATHnES%E,
6 A bRk %, EICETEFR,
7H 12H BIBREHER. FHARKLER, EICHELR,
8 8 LG5 9 Al THESLR, TOBBIRAABREESR ( AEREL ),
91 R LIS ERY ., PRARTERE. F—A20BHEHET( 7ARLD),
108 A & R HIR 4005 B DI RIRE), AR,

—56 —



2 *ﬁlllb .

ZOHR ( 6~108), BE ¥ —LsBERTREL HEI RV ESHh, ECHEESA (EOES ) RUE
BFiE (FBE ) KKRRPE 2R T Lico KREPRIZRLIOZSARETH- 7 (HIK), &
BOKRBRIZ25kmTH -7z ( 8 A29BFERITA ) o HBIZKDLEBY TH5,

6 Beh Az kKPR AHEML, HEEECHERBLER TH -, 6 A TH»L7ATHIZ 7b=H'C&i:ﬂ:73‘“
LA b BSE L (H2R), 6 BOKREERBES0L105EE, FEE 9 ALRDSVEICI - 728,
7 BB MENIE - Tz 7 BIEISEENHET 50#EO LS - PRICKBESSREL, HEIZEICHE
HTHoTeo '

TATHICIEE > B8 F — 2 0BANDOEZERRHICL - T, 8 A LAPOER - BHEGRNKHE
DREZHEML, FTHRKZEENFEECESROXBEIH T L (F2R), KRR B ERIT23A
28[H], 24H 32[E, 25H68[E, 26H14[E% LD, ZDH H25H DESENISEIDKINEE TRATH » £
(1), EAMOEK264ES, 19934F 7 AD353BILRDENEUZE 7o 8 A THDKBINR
X, EBERGERARWD ORLWEMAEHD (F1R), 27A21E25 0 1720 B2 CH, 10708
640%, SOORMERTH/ENLB(F2FK), ThHRVTHIRBIINES L, MR HEIEROICH
A LT DICGEREARL R o b DL E A bhiz, 8 AORROW FEEMIAEE AR 2 km, EMRF
] 25 kmTH » Iz, ‘ ,

KPR E DB— B - 108, Bl EHRBIZLY 9 AI~1BEBECSRL, 11RICIISTHRRER,
FICHAICKE TFLER 2kmBE TH oo 9 AFHICHEE F—20BHREAKRDY, DRIOARET
KPIIEF I A I WIRRBIZ /2 - 2o

F2RIZZOPRDOELR KB O—ERE R Lice KBRIC X 2BERGEEIT R -7,



2EAN ;)

IEAN
BT X
Fig, 1

. top

2nd

3rd ¢

bottom :

M 3R B B

(as.
12 34 56

e

1Seef H ]

seor. Hounng
1990
KB TR B

S (AW, E3BTBR>308)

1991

30|

1990 1891

KR A

(E3XDBTHE)

¥

18081
1209

638

1990 1991

v 3

sooooe, XBRBMERAIM
(E3ABXHR)

4000001

200000

]

19905  1891%

A, 1990118 ~1994F10H260)

7 8

s
ororn

1Br~1n

1992 1933 1994

1992 1993.

8A278
1720%
2R38
890 9A11
NIA3. Skm 8403
NE-RNAL. Skn
.-!-";"*I Uy y x.l'.nxnln '
1992 1993 1994
1992%  1993% 1994%

Sl F B snEEnE . KFP&%E}@&% (1990481 A 1 H~ 19945108268, EAERERT )

DHEEK ( KR AR

lﬁ?géﬁli&ia 12 ABEICHREBDE LI, B8 ATANRE9 A LRSI Lco KANKE 1 ~135BLE DR

KPHRBEN ( K& E 3 UK T30 E0RE )
199452 8 ATFMICHR L, 25BICIXEBBBLRES DS ZRR LI 9 AlI~I3ASSR L),

: KRR RRGRER] ( E 3 AIEET ) . .
9 A11 B SIC B RIIR VKB A D » oo TH BIZERHNC B L o dMBERRIA R 2 - 1o

KRN IIBE KPIDP RN L EFRL TV D,

8 A278,

| KEBEEERY R ESRD ( E 3 SipEat

i)
8 B TR 9 AhaiclnL 23,

Daily frequency of earthquakes at Unzen- dake volcano and seismicity from pyroclastic flows,

1 January 1990 — 26 October 1994,

August was the most active.

The frequency was increased late in August.

: Daily frequency of earthquakes recorded by station A on the volcano.
Weak seismic swarms occurred beneath growing lava dome almost monthly in 1994,

A swarm in

Thirteen arrows at top mark appearance of lava lobes 1 to 13,
. Daily frequency of pyroclastic flows seismically counted.

A total of 68 flows was counted on 25 that month, the

highest daily number in the current voleanism. Another high occurred 11-13 September.

Seismic durations of pyroclastic flows,

Multi flows with extraordinary long sesmic duration, upto 1, 720 seconds, were generated late 'in

August and mid September.
short, < 2.5 km.
Cumulation of the seismtc durations.

Seismic amplitude of them was small and travell distances were rather

Cumulative duration of pyroclastic flow's seiamicity shows relative quiet in the reporting perlod,
June to October 1994, with small steps in August and September,
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Directional frequency of pyroclastic flows, June to October 1994.
Most of pyroclastic flows travelled down southwestward. Most of

the SW flows occurred late August and mid September (lower figure).

Northward flows occurred sporadically in June and July.
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Table 2 Remarkable pyroclastic flows
BB REBRBED]  ATHM T332 PR BE (k) S
6] 19] 19:48]  200[7EA - B MR {ES
8] 8| 23:47 180{Fde (BEDEIR) A 1
8] 22| 00:21] 2107 (BRDESR) A 1 EITHES
8] 22| 02:14] 190|mi%8 (BROEW) F 1 1
8|22 15:26] 180|mm (MOEH) HE 1.5
8] 23] 10:31] 260|@fE (BB EI®) M 1.5
8] 23| 22:32] 20| (BROEIB) AW L5 ZPICiEBEST
8| 24| 02:07]  310|@HE (saDEIR) 5@ 1.5
8] 24] 02:57] "180[@@E (BROEHR) AWM 1.5
8] 24| 05:04] 230|@dE (BEDEIR) 5M .5
8] . 25| 02:12] 220|@ds (MOER) AWM 1.5]
8] 25| 04:00 230|Fd8 (RRDEIB) AW 1.5 S
8] 25] 07:28]  260|@e <§§o%g) palc) 1.5 e —
) e (ROEW) N Yo I—H
8| 25 09:05| 1070\mss (sinm) A lyxm - preres
8] 25| 00:25]  190|A<6A T EE .
8] 25 09:31]  590[7ER TR EST
. e (RDER) o
8| 25| 10:13] 240 %i E'*g‘*ﬂ%?i’ 2
) HOE D .
8| 25| 10:18] 640 §§ ﬁ”’ﬁig ?’_? 2B AL
. ) 3
8| 25 15:58] 230 gg% g‘;m% ?’_? 2
o1l DE )
8| 25| 21:21] 180 Ei gém%;i;? 2
Pk 7 (BROE NS .
8l 26| 12:17] 270 §§ EZE""‘%%;?? 2B
o1 ORE) Ho ;
8l 27| 21:22| 1720 HE (REA) BE | 0B AEEL
8 271 21:52] 250|F78 (RO E®) HM| R —
8] 29| 06:40] 190|FE (GRB) AR 2.5 ERICHES
9] 3| 05:53] 250|@f8 (REHR) AW 1.5]
9 11] 03:40] 840|FE GRIAR) AM 2.0hEBESD
9 11f 09:24] 190 gﬁ (’550)52; flﬁ] 1L.5[MBEST
. € {2)] NS
o 1| 14250 20125 (FAB) S 2
o] 12| 08:50] 210/mfE (BROBEE) 5 1.5
9] 13] 10:32] 210|@idE (B E®) 50 1.5]
9] 13[ 11:58] 350|@%1% (saodEiB) AA 1.5 IS
9] 13| 12:22 180/F 8 (BRDE3R) A M 1.5
9] 13 13:271]  220|@®E (B ER) KM 1.5
of 131 14:09] 180[FiFE (BEOEB) Ha 1.5




3. BEF—L

EMFAETCLEE » 25, ~Y) 272 -8, EEAMLSOHABH - FEEY - 4 V51 88
IV EEF—20RAZBALTNW3,

£3—1, 2, 3RUCHE F— sBROBAARBERRFEBOEENSEF F 54 b CHELIcEE
F— B OBBET L, 2 A EASOMBE - oS F— AT - FREER 3 A —HEEIc iy
oS, 4 ATEICIEELE (B8E ). 20T, 4 A d 6 A FHICHIT K — ABERINERA
BHotedl, 2~4 BORBEEHI VNSV OTHoTeo 7 A12BICAMKZE FHR K LB R O
EBRIC LY, SIBEEOHBIARRS N, HEBITD L OFI2EE LIBER UBHTh - iz, H13
BERHEVAEROT 7T ATHCRREREL Lk, 7 AdgctBES TRERS), KT A
TS 9 AR T—EOBA~NEHAS » o ZOR~DEHICERLT, 8 A THIc—EDX
RIOTEB 33 - 7 ( kb ) o . -

104 10B BigeH 5, BE F— 2HBICBEBPRREWHRD . Zhid, BE30~40mBDOET, WTFT
B< 72 » e BEBHERICM LB S hicd DL Bbh, Bl 5, BERME TANN; BEEE) 2
% - I EIC—5F Bo »

ZOWR ( 6~108 ), BE ¥ — AXEROBANORHICMAT, HHBP-< ) LREERI
(#838) . BEF—20BEKIL 4 BBBICELLER, ETETRVLERCTSHS (H3/), i
BRET - WEFIT » TOBRBERIEC LT, WG OERERI VT, 12AR2~3A0k
SREER DD, -1, 7TAEGCHIomEEICELHTEEN F — AJLFSRHE DM TH - 72
( R4HEF10) , RANARZE L Bbhi,

— 61—



EI—-1R BEF-s2BROBUARER

Fig.3—1 Distribution of Growth active lave dome on Unzen - dake volcano.
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Growth of active lava dome on Unzen - dake voleano, May — October, 1994,

The dome grew rapidly southward from April to June, and from July to September.
The southward growth resulted into frequent pyroclastic flows in late August
and mid September. The dome grew northward slowly throughout the period.
Elevation of top of the dome reached the highest early in April, following a
rapid uplift in February — March, and became stagnant untill October,
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Height of steam emitted from the dome area, and height of ash cloud
from pyroclastic flows, January 1990 — October 1994,

Steam was continuously emitted to heights of a few hundred meters in
the reporting period, unchanged from past (upper). Height of ash

cloud from the flows was increased in August and September. when
frequent flows were generated.

Fig. 4
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Fig. 5 Amplitudes of earthquakes of dome area, 1 December 1993 — 26 October
1994,

Larger earthquakes occurred sporadically and became more frequent than
past after a remarkable seismicity in April. Amplitudes “periodic
seismicity ” in October (figure 6) were small.
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Periodic seismicity, October 1994,

A curious periodic seismicity began at the active dome around 10 October.
The seismicity oscilated high and low in period of about 40 hours.
Waveforms were similar to each other, FFT analysis showed a peak
period of 38 hours (lower figure),
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Seismicity around Unzendake voleano, 1 May to 13 October 1994,
Seismicity in Shimabara peninsula was quiet. Concentrated dots at ecnter
of the peninsula mark dome seismicity at Unzendake volcano. Seismicity
in the sea area, about 30 km SW of the volecano, was at usual levels,



