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Fig. 1 Yearly frequency of earthquakes felt at Unzendake Weather Station of

’ JMA, 4km SW from Fugen peak of Unzen-dake volcano, 1925—1993,

Most of the earthquakes occurred near active lava dome in 1994, The
highest bar in 1984 was made of active seismicity beneath Tachibana
bay, some ten kilometers W of the volcano’s peak Arrows at top mark

eruptions,
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Fig, 2 Monthly frequency of earthquakes at Unzen- dake volcano, 1970—1993.
Monthly frequency of earthquakes reached 25,340 in December, the highest
in the present volcanism, Recorded at seismic station A of JMA, 3.6km
SW from Fugen peak of the volcano. Bars at top mark eruptions.
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Fig. 3 Daily frequncy of earthquakes at Unzen - dake volcano, 1 January 19903
February 1994,
A seismic swarm began beneath the active lava dome in mid—November
1993, following some swarms in March, May and August. Seismicity
of the swarm attained a peak mid—December and declined early January
1994, Recorded at seismic station A, Twelve arrows at top mark
appearance of lobes 1 to 12,
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Daily frequency of earthqakes at Unzen - dake volcano, 1 November 1993
—20 January 1994,

Open bars show frequency of earthquakes recorded at the station A, and
solid bars, frequency of shocks felt at the weather station. Seismic
swarm began around 19 November beneath the active lava dome, increasing
toward mid- December. Frequency of larger earthquakes (felt shocks),

attained a peak around 28 December, two weeks later than peak of small
earthquakes.

Fig. 4
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Table 2 Monthly frequency of’ earthquakes and pyroclastic flows recorded by seis-
mometers at Unzendake voleano, 1990—1993,
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6 888 12 492
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2 542 0 44
3 2985 0 171
4 656 0 352
5 3037 1 281
6 506 1 295
7 1,034 0 353
8 12946 1 147
9 1,032 0 138
10 L101 0 80
11 2661 0 32
12 25340 170 34
TOTAL 54987 174 1,964
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Magnitude-time diagram for seismcity at Unzen -dake volcano, 15 December
1993 -5 January 1994,

Magnitudes of 197 felt - shocks are shown time sequencially. The magnitude

was increased gradually till 28 December, reaching about M3, and stagnatd
thereafer. )
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Magnitude — time diagram for seismicity at Unzen- dake volcano,
1 September 1993— 27 January 1994, :
Earthquake swarm began in the middle of November, Magnitude of the

earthquakes was steeply increased from mid-December. Larger earthquakes
ceased abruptly on 5 January.
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Fig. 7 Frequency distributions of magnitude of earthquakes at Unzen-dake
volcano, 1 September 1993 —27 January 1994.
Frequency distributions of magnitudes by six time - segments in the period
of Fig.6, They do not show linear alignment.
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Fig. 8 Cumulative seismic energy released from the dome area on Unzen-dake
volcano, September 1992—January 1994,

Energy of the December seismic swarm was far larger than past swarms.
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Fig. 9 Traces of earthquakes at dome area, March 1993 —January 1994,
Seismic waves of the swarm in December have characteristically hlgher
frequency than those in March and in May. In January 1994, after the
swarm, both high—and low- frequency earthquakes occrred. Recorded at
seismic station E3 on the slope of the volcano.
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Daily frequency of pyroclastic flows, seismic durations of the flows, and
cumulation of the durations, May 1991 ~February 1994,
Frequency. of pyroclastic flows, seismically counted. was increased from 30
January following 4 months of lowfrequency since October 1993 (upper figure).
On 20 January, a multi flow with seismic duration of 910 seconds travelled
down 2km S from inflating SW slope of the growing dome (middle figure).

On 3 February, another multi flow moved down 4 km SE with duration of 890
seconds.

Fig. 10
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Fig. 11 Growth of active lava dome on Unzen- dake volcano, 30 December 1993 —31

January 1994,

The lava dome was inflated southwestward till mid-January (upper figure).
The inflation was stagnated while lobe 12 grew in the second half of the
month (lower figune). Measured by theodolite from Nita - toge, a view point

S of the dome.
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Fig. 12 Height of steam continuously emitted from the dome area, and height of ash
cloud from pyroclastic flows, January 1990 —January 1994,
Height of ash cloud from the flows was increased late in January 1994,
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Fig. 13 Daily ash accumulation at Unzendake Weather Station, January 1990 -
January 1994,
Ash accumulation was high in summer by prevailing wind. The accumulation
has been low because of low activit of pyroclastic flows.

—123—



6. KIFHMOHFER
SUETERIE 1993 FICRREAIUEE 4 [, BRALERIEEREL, $cfHSHTLAL
B REL, KUEHREEY SEERECEL, EECEREPUENT - (H35, H4%).
1993410 A~ 199448 2 AIc 363 L1 I3EI QR K IR ONAIIE A XD LB ) Th 5,

8} 3 R KILEBHER - BEKILER (199145~ 1993 EEENEFRE)
Voleanic alerts issued by Unzendake weather station, 1991 - 1993,

2! = (%% %)

Table 3

&5 A B B %
19914 (PR 34E)

$1% 5B26R13K30%
g 28 5H29H19404%
#3%5 68 3H16K104
w45 6H 3HL7ELIOSG
#$sE 68 8S8H17TE28%
# 6 B 68 8H19M10%
®785 65 8H20805%
8% 65 8H208304
$9%5 64 8H22Br10%
#1085  6H12H 13054
%11%, 6 H198 1485254
$F125 8HA29H20K30%
#£13% 9H15H8 188554
19924 ( FRI4E )

1% 2R 20178505
w28 2HA12020820%
3% 4H2221830%
#$45 60240181045
19934 ( P54 )

g1% 1H15817K304
*F 15 6H23H06K45%
*$F 2% 6F23H11E25%
*8 38 6H26H0THA45%5

BB KR, ATHE WL,
RRHEDOKE R KFE, BEHS 400~ 500m,
15 RER &0 & kB BB ES,

EARBHX TKEK, FHAHEEE,

17 B 23 S EBL O & 72 KB
KRG Xl & 54, KPES 8 [,
KRB & B X T, 19851 0 bk,
1951 50 25 58, 57 S oK, k%,
KM E Rk,

B, EREE .

14 R 11 FHBE DK & 72 KRR

20 K7 20 D HBEOK X 72 KB

18 R 42 R OKR E R KB, BARBHTA K,

178104, 178384 (1408 ) KRR

20 B 20 5 KR (290 ), KFRRHERE 6 [,
20 B 54 5 KR (270 ), KBRS,

B DRAND KR OBA '

16 B 40 55> & KBRS
KBmRRINFRFEE, BTARKCET S,
kEmRRIN A RREE, TARCET S,
KBFAKENFR, EES7E58E 5,

*H 19935 11 B b [TKILEBHER) 2 BRRKIUER] CEHEE,
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# 4K BRKUBERREZRIE (1993410 A~ 1994% 2 ARUFEIRATRR )

Table 4 Volcanic advisories issued by Unzendake weather station, October 1993
— February 1994,

$43% 10H15H  KIUBXKFHBEESTE—RRE

#4485 11F220  HERR CEHECEE.

$45% 128 2H  EEHANOE%,

465 12H148  HEHER CHETERK

#4755 128248 HMEBER, ARGEHN,

1%  1H158 H12EE V- slE,

2828 15208 EBEOBEHFAOKRR(9108),
8385  1H30H FBEHRKBRFES

%48 1A31HE  HFBEHE~2108, 25 kmDkBER,
#5 5 28 28 FIRAF -~ 480 F, 3.0 km D KRS,
Be6E 28 38 FHBRBHAN4T0H, 30 km DKRER,
B7%5 280 6B  =&AIHROKEE,

#£8% 28 78  KIUBKTFHEESTE—RRE
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