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Earthquake with Intensity 3 or larger
20054 1 A (Jan.) ~2014% 12 A (Dec.)
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“Earthquake” and “Earthquake Disaster”
e ﬂi“, earthquake |
| > BARIER natural phenomena I
| [FHIbHhARFFHE (FEiHHE) I
| Off the Pacific Coast of Tohoku earthquake (Tohoku-oki earthquake) I

. I
| « =& earthquake disaster I
| S #£&-82FHZE social and/or economical ;
| o -
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Great East Japan Earthquake Disaster | _ _ ]
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EE - EES(NY—F) EBE
Seismic Hazard and Disaster
Risk Equation

Risk of Disaster = Probable Loss (lives & dollars) =

Hazard x Exposure x Fragility — Resiliency
NF—F (KEHEH) BE 551 E1E 7

Faulting, shaking, Extent & density of
landsliding, built environment

liquefaction

Structural fragility

Ability to respgnd
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Slze of a quake oc Area of a fault(A)

€ Moment (M, )
M, = uxDxA
€ Magnitude (Mw)

2011 Tohoku-oki

Earthquake
Mw = (log Mo -9.1) / 1.5 .
w=-{logMo-3.1)/ o
M=9.0
— 1923 Kanto earthquake
M=8.0 (BRH#h )

M 7 1995 Kobe earthquake (FEEEFEEHE) 400km

0 100 200 km
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Energy in seismic waves that cause

the ground to shake

Energy
M Equivalentin  |oule
Megatons of  |equivalent
TNT
3 0.0000005 2.0 GJ
4 0.000015 63 GJ
5 0.0005 20T)
6 0.015 63 TJ
7 0.5 2.0 PJ
3 15.0 63 PJ
9 500.0 2.0 EJ

e The atomic bomb dropped
on Hiroshima in 1945
released the equivalent of 16
Kilotons = 0.016 Megatons of
TNT, ~ M6 earthquake.

e The largest hydrogen bomb
ever detonated was the Tsar
bomba (AN602) device
exploded by the Soviet
Union on October 30, 1961,
with an energy equivalent of
about 50 Megatons of TNT.

http://www.openhazards.com/fag/earthqua

Megaton= 10Ton

kes-faults-plate-tectonics-earth-structure-

user-submitted-questions/what-energy

o


http://www.openhazards.com/faq/earthquakes-faults-plate-tectonics-earth-structure-user-submitted-questions/what-energy
http://www.openhazards.com/faq/earthquakes-faults-plate-tectonics-earth-structure-user-submitted-questions/what-energy
http://www.openhazards.com/faq/earthquakes-faults-plate-tectonics-earth-structure-user-submitted-questions/what-energy
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“Earthquake” and “Ground Motion”
o FENDKZZ: Size of ground motion

=% (Shindo) Seismic Intensity domestic

HARTIEIRRITEE JMA Intensity
ZETELBHHENA: Modified Mercalli

>i'H_1, @j(%é Size of an earthquake International
ERRE T =F1—F (M) Magnitude in Richter’s scale

Mw : Moment Magnitude

> E s D EEEE distance from the earthquake
> 1 fig D X1 5 M S softness of ground
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9
2015F5A30B/MNEREER/AHD 2011 B Jbith 5 K EH i = (M9.0)

#EE (M8.1) West of Ogasawara Islands 2011 Tohoku-oki earthquake (M9.0)
2L - [a] - .
7 > ~ y
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' " -:: }"g E
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& ' ; 7 -
LA ) 'c" D = 682km o Lo M
fy & 20 km :
xme Hez; BDazen Hewzes Hawss HmEss Xme Haz; Bsxsy Esecn Haxsw Fesy ©$—T_"%H:
[lmes Hams: BEas: [O#s Mgxs Ham: gz MR

201545 A30R/NERFEESAANDMMEL, 201 1 FRILMARXTEF P itnE
EnmDLLE,
Comparison of intensities between those of the 2015 and the 2011 Tohoku-oki EQ
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Selsmlc Intensities: JMA scale vs MM scale

e The Japan Meteorological Agency seismic intensity

scale is a seismic scale used in Japan and Taiwan to
measure the intensity of ground motion. It is

measured in units of shindo (EE, seismic intensity,
lit. "degree of shaking").

e Modified Mercalli Intensity Scale

— is determined from effects on people, human structures,
and the natural environment.

— is used in US, Korea

M = %\\\\ﬁm
MM, vl Vi Vil

F----!---F--!--!--F-H-!-T-------!----F---!--F--F-!-F-H-r-------F-
[gall

100 1000

o


http://en.wikipedia.org/wiki/Seismic_scale
http://en.wikipedia.org/wiki/Japan
http://en.wikipedia.org/wiki/Taiwan
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Each country has own scale!!

JMA seismic intensity scale: Japan
1884-, 1996- date: seismic intensity meters
0 to 7, 10 scales (5 and 6 have two scales)

Mercalli intensity scale: US, Korea
1902,Mercalli-Cancani-Sieberg intensity (MCS) scale
1931,Mercalli-Wood-Neuman intensity (MWN) scale
Now Modified Mercalli intensity scale, MMI scale
a scale from | (not felt) to Xl (total destruction)

Medvedev-Sponheuer-Karnik scale( MSK scale):CIS. East European countries,
Israel , India
1964-, | to XIl, 12 scales .

China seismic intensity scale(CSIS):China
1980-, 1999: modified
I-X11,12 scales,

European macroseismic (EMS)scale: European countries
1988 , European Seismological Commission (ESC)

1998, modified to EMS 98
| to XIll, 12 scales

o



http://ja.wikipedia.org/wiki/%E7%8B%AC%E7%AB%8B%E5%9B%BD%E5%AE%B6%E5%85%B1%E5%90%8C%E4%BD%93
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Seismic moment and Mw
MEETE—AREMW

The seismic moment (Mo) is a measure of the size of an
earthquake based on the area of fault rupture, the average
amount of slip, and the force that was required to overcome the
friction sticking the rocks together that were offset by faulting.

Moment =pA D - ﬁ,/
p=shear modulus =32 . :‘f r = ——wm—_—f—x\ﬁ ,Ir"’éuﬂm
GPa in crust, 75 GPain . W D —= |
mantle | L mpmmj |
A= LW = area e e — ] ol
D = average displacement - L - g seismogenic zone

during rupture

Moment magnitude (Mw) = (log Mo -9.1) / 1.5


http://earthquake.usgs.gov/learn/glossary.php?termID=174
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Deformation of Japanese Islands
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| 5" AAEEZDEDTHRELF-MSLLE
(1885F M 52015%F5830H)

BAE D THEELI-YT —F1—K8LI EHE (18858 ~20155F5829H)

Dih=

F A H Eakm) | =Fa1—F = R ith 4
1891 10 28 10 8.0 I5; BB 16 25 3 ch ff £
1896 6 15 60 8.2 = [E

1911 6 15 100 8.0 BEKXEITE
1915 5 1 60 8.0 FESS

1918 9 8 60 8.0 TEINESE

1933 3 3 0 8.1 = [

1946 12 21 24 8.0 FEr LB F A
1952 3 4 54 8.2 4%

1958 11 7 13 8.1 RiE S B
1963 10 13 0 8.1 RiEEmaT
1994 10 4 28 8.2 | &S Wapis
2003 9 26 45.1 8.0 —+ B

2007 1 13 30 8.2 FE3 S

2011 3 11 23.7 9.0 = [

2015 5 30 682 8.1 INEREERA

o
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M=7

% = th B (Destructive)
219 events/150yrs
£ = (All events)
222events/150 yrs

1855 07 03 00:00 —— 2015 07 02 14:46

N=219

onNe

Og
w

(03] (]
2ete

~ 130°F 135°E 140°F .45°E

E

2015/7/17

i L



© 2015 Naoshi Hirata. Earthauake Research Institute. The University of Tokyo

1855 07 03 00:00 —— 2015 07 02 14:46
S500km N=74file:KAKUTEIZ,ZAN IVI 7

° ey
45°N y,

o

e

‘ Depth = 30 km

%X = th E= (Destructive)
- | 74 events/150 yrs
Iy E#hE (All events)
a9 9 77 events/150 yrs

40° N

'%JXVL

35°N

ER R AL

30° N ==

/ N )00 —— 2015 07 02 14:46
\ depth
(km) N=74

S . M 0
S : 9.0 @
ok K
- . "\1 .

7.0 30

od -~ L
125°E 130°E 135°E 140°E 145°E 150°E

1-2/yr in and around Japan

12—, BAEDTE N 'W

M LI
I I I ‘ I
1950 2000
2015/7/17 FPCJ 18

i




© 2015 Naoshi Hirata, Earthquake Research Institute, The University of Tokyo .

6. Earthquakes and plate structure in
Tokyo metropolitan area

- (1883/9/1~19823/9/1) i

ur-;a
H= v &

T e e e S o
' o ' 1895
Kasumigaura

o 1921
oy Ryugawaki

36.ONpc™ o g gga/6 [
; Tokyo

1891 .

Yamanashi-Tobu| | ¥ \

355N

\f‘ﬁ Off-Chiba

350N} =%} =

...............

T139.0E 139.5E 140.0E 140.5E

Possible source faults along the

subduction mega-thrust Damaging Earthquakes
around Tokyo

2015/4/17 JRC2015 19
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. . . . ih 22 2R B W ZE HEE A ED
Sever Seismic Disaster in Kanto weEmzzzs

M8-class earthquakes along the Sagami Trough

EJ | | N | N |
| | 17037ctFithE 1855 Bt &= 1923 KIEHE
8 "rﬁf Genroku EQ | Ansei-Edo EQ B Great Kanto
] 10,000 fatalities 7,000 105,000

Magnitude

M7-class earthquakes caused by subduction of
Philippine Sea Plate from the Sagami Trough

20
2015/4/17


http://www.jishin.go.jp/main/index.htm

Characterization of the plate structure
and source faults in and around the
Tokyo Metropolitan area

2015/4/17 JRC2015
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Assumed earthquake beneath southern Central Disaster Prevention Council,

CBD Tokyo (I\/|7 3) Cablnet Office (2013)

_____

Area with 6-
is 4,500 km?
30% of Tokyo,
Chiba,
Kanagawa,
Saitama
Prefectures.

JMA Intensity

. . =5 . - . 7
Estimated fatality: i = : 0 6+

23,000 o

. 5+
Economic losses: o -
JPY 95 trillions 0 2

2015/4/17 JRC2015 =<3 22
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7. Death toll by the southern central business

district (CBD) earthquake (winter/evening)

REE
concrete- g;;“gg 2% 2000
\_ 1
block wall g0 |
y 11,000 A

>00 ' buildings,
________________________________________________________________________________________________________________________________________________________________________________________________________________ 6,400
28 %

Rt

Flr;o1 6(5),/1)00 \ 3
T " Landslide60
Not correctly evacuate
Y Total: 23,000

Central Disaster Prevention Council, Cabinet Office (2013)

2015/4/17 JRC2015 23
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Cabinet Office (2013)

=1t Earthquake -resistant

BHE THENEEITT -0 —THERE (FEr25F12A198 A R)

southern central business district earthquake &B/I0E FEIEHIE (M7.3)
AL FBNE MIEE

200,000#% 12,0004
T #0004 Totally destroyed
180.0004F . . .
oo == buildings by shaking | omox
— Death toll by
140.0004F . . 8.000 A
200001 building colaps
6,100 A
100.000%% ~ 6,000 A
80.0004% | #798.000%]
60,0004 | 4,000 A,
40.0004F 2,000.A
20,0001 #927.0001%
E 1 I 1 1 U./l\.
it AL WELE it L 5 (L
#79% (&2 E. H20) #190% (£ E) $995% (£ ED #¥o00%(=E)
¥287% (FRF 4B, H20) #194% (R EP) F97% (FRZAD) #1100% (5L &R)

Ratio of Earthquake-resistant buildings/houses

2015/4/17 JRC2015 24


http://www.bousai.go.jp/jishin/syuto/taisaku_wg/pdf/syuto_wg_gaiyou.pdf
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N T ZFire Prevention

southern central business district earthquake #8/0 B FEA SR E (M7.3)

SD0,00Dfi - -4 18,000.A
450,0004% |- #316,000 A _ Totally lost buildings | 160004
4000008 1 ghas0. 000tk — Dol by fire 14,000
350,0008% 4 12,000 A
300,0004& |
- 10,000.A
ESO,UUDE -
4 8,000A
200,000 |
150,000 1 &o00A
100,0004% | 1 4000A
50,0000% | §eooA 2,000 A
gﬁ | PEHITI.E’ D)\
Current Measures for + Early fire
BEE ‘Fiﬂz =R R T —F > electric fire fighting
GO N—T =M (FER25%F12

H19H /A%Z) JRC2015 55
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Summary for Earthquakes

. Current seismic activity is not high as compared
to that immediately after the 2011 Tohoku-oki

earthquakes

. Earthquake, Ground motion, and Seismic

Disaster

. Japan has developed dense nation-wide seismic

and geodetic o
Kobe earthqua

. The 2011 Toho

oservation systems after the 1995
ke

<u-oki earthquake has brought a

great impact to Japanese Islands

. New risk estimate for the Tokyo Metropolitan
Earthquake was made by Japanese Government,

o
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Volcanic eruptions in Japan

8. EBNZEF L NJL Volcanic Alert Levels
o {HI5EkLL Mt. Ontakesan

10. XIUENDKRKES Volcanic Explosivity
Index (VEI)

11. BEDRKFIRE N EIREDEE)
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Volcanic eruptions in Japan
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8. Volcanic Alert Levels

: Explanation
L Abbreviated Target L Is & K d P
activity taken by inhabitants
Evacuate from the
Eruption that may cause danger zone.
wla E t serious damage in (Target areas and
; ; ) Vacuate residential areas, or evacuation measures are
Volcanic Warning imminent eruption. determined in line with
Emer’gency (Residential area) | Residential current volcanic activity.)
Warnin areas Prepare to evacuate from
9 (aka.Residential Possibility or increasing alert areas. Let ({isabled
: ' Prepare to possibility of eruption that | PETS0NS EVacuate.
area Waming ) ious d (Target areas and
evacuate May cause serous damage | ayacyation measures are
in residential areas. determined in line with
current volcanic activity.)
Non- Eruption or possibility of | Stand by, paying
_ ) Do not eruption that may severely | attention to changesin
residential h affect places near ;?Jacarégadgg'smt
Volcanic Warning| areas near ﬁppr?ac rlesi{dential. areas (threat to prepare t(p:eevacuate in
(Near the crater) the crater the volcano life is }possmle in these line with current veolcanic
. areas). activity.
Warning
(aka. Near-crater Erupt!on or possibility of
Warning)| Arou nd Do not eruption that may affect
approach L} areas near the crater
the crater PP (threat to life is possible in
the crater these areas).
Stay as usual.
Normal: Volcanic ash
Inside emissions or other related
Forecast Forecast Normal phenomena may occur in
the crater the cra life is

possib) JMA bas).
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monitoring volcanoes

Sapporo Volcanic Observations
and Information Center

Sendai Volcanic Observations
and Information Center

Fukuoka Volcanic Observations B0 .
and Information Center \
2 N3t
VN
A
A
N28
q q A
Tokyo Volcanic Observations A
and Information Center AA
A
A
4 N
24°
‘A
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Volcanoes where Volcanic Alert Levels are not appl[ed
@ Residential-area Warning*: Extreme caution advised in
residential areas am:l non-residential
. O Near-crater Warning: Caution advised in non-residential
QO Near-crater Warning: Caution advised around the crater
Submarine Volcanoes

© Volcanic Warning (sea area): Caution advised for the sea area ir
‘the vicinity of the volcano

Volcanic Warnings marked with an asterisk are issued in the classification
of Emergency Warning.

Asamayama

Ontakesan

Nishinoshima

Kiri’%h_i-m-’é'?ama BARAT) W
(Shinmoedakg);_ ' Hakoneyama

o, -.\l ‘

4/~ sakurajima

Kuchinoerabujima

Al fights|reserved Copyright L llspan MeteorologicallAgency)
Volcanoes where Volcanic Alert Levels are applied
A Level 5*: Evacuate
A Level 4*: Prepare to evacuate
A\ Level 3: Do not approach the volcano
201574\ Level 2: Do not approach the crater |
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9 .Mt. Ontakesan

IKZRSUE N
 Phreatic explosion on

September 27, 2014

e 57 were killed, 6 are
lost

(as of Oct. 23, 2014)
e Level1l at explosion

e Itis very difficult to
forecast the phreatic
explosion.

* Large exposure :
many mountain

climbers near a summit
Notes
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Asamavama
Yakedake
Akandanayama
f O
Morikuradake Yokodake

Ontakesan

r
Fujisan

Haknnevm

Izu—Tnbu'ancannes

)

il -
Allfrightsyreserved{Copyright©llapan| MeteorologicallAgency

Volcanoes where Volcanic Alert Levels are applied

A Level 5%: Evacuate

A Level 4*%: Prepare to evacuate

/A Level 3: Do not approach the volcano
/\ Level 2: Do not approach the crater
/\ Level 1: Normal

Volcanoes where Volcanic Alert Levels are not applied

© Residential-area Warning*: Extreme caution advised in
residential areas and non-residential
areas nearer the crater

Caution advised in non-residential
areas near the crater

Caution advised around the crater

O Near-crater Warning:

O Near-crater Warning:
I T [P——
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HARRBZZOM=8.0DH = |
= DEPTH :
ORIGIN TIME LAT. LON. . MAG. REGION NAME E-ABHE
1891 1028 6:38 35°36.0N 136°36.0E 10.000 80 IRBEEXEHIEE 7,273
1896 6 1519:32 39°30.0N 144° 0.0E 60.000 8.2 =[Eih 21,959
1911 61523:26 28° 00N 130° 0.0E 100.0 0.0 80 ®WEKXKEhE=
1933 3 3 2:30 39° 7.77N  145° 7.0E 0.0 0.0 8.1 =[Eid 3,064
1946 1221 4:19 32°56.1'N 135°50.9E 24.000 8.0 FIFLERA A 1,330
1952 3 410:22 41°423N 144° 91E 54.00.0 8.2 B+
1958 11 7 7:58 43°466'N 148°174E 13.000 8.1 FEIE
1963 10 13 14:17 44° 29N 149°495E 0.0 0.0 8.1 FEIS
1994 10 422:22 43°225N 147°404E 28000 8.2 dLiBEEAMN
o o TN \E
2003 926 450 41°46. 7N 144° 47E 451 3.7 8.0 i ;E;41‘ﬂ1
& 19,225
2011 3111446 38° 62N 142°51.7E 23.7 3.0 90 At AKFEFE A~HH 2614
& 6219
2015 53020:23 27°51. 7N 140°41.0E 681.725 8.1 INEZERFBEMAP
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Dead/
ORIGIN TIME LON. pa REGION NAME Lost
1891 1028 6:38 35°36.0N 136°36.0E 10.0 0.0 8.0 WESTERN GIFU PREF 7,273
1896 6 1519:32 39°30.0N 144° 0.0E 60.0 0.0 8.2 OFF IWATE PREF 21,959
1911 61523:26 28° 0.0N 130° 0.0E 100.0 0.0 8.0 NEAR AMAMIOSHIMA
o o o o FAR E OFF NORTH
1933 3 3 230 39 77N 145 70E 0.00.0 8.1 HONSHU 3,064
1946 1221 419 32°56.1'N 135°50.9E 24.0 0.0 8.0 S OFF KII PENINSULA 1,330
1952 3 410:22 41°423N 144° 9.1'E 54000 8.2 SE OFF TOKACHI
1958 11 7 7:58 43°46.6'N 148°174E 13.000 8.1 SE OFF ETOROFU
1963 1013 14:17 44° 29N 149°49.5E 0.0 0.0 8.1 SE OFF ETOROFU
1994 10 4 22:22 43°225N 147°404E 28.00.0 8.2 E OFF HOKKAIDO
2003 926 450 41°46.7N 144" ATE 45137 8.0 SE OFF TOKACHI 1/
2,614/
2011 3111446 38" 6.2N 142°51.7E 23.7 3.0 90 FARE OFF MIYAGI PREF 6,219
2015 53020:23 27°51.7N 140°41.0E 681.7 25 8.1 W OFF OGASAWARA
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lﬁ@l*'ﬂ Recent Remarkable Volcanic Activitly

Eruption of Usuzan , 2000-2001.

20004E3 H3LH TN CRXAYE T Y. 08K, 4H1H IZIZEERIL TR
KARELE L= BATEHIERISO0AISEREZ YR LNE LA, B
OBBIGHE L Toiciod, —ADREEDB I CHLT L. BKIESIsH
PREERSBCETLELEY BRIH2001EA T RET L

Usuzan erupted through the west flank of Nishlyama on 31 March 2000, followed by erup-
tlons on the west flank of Konplrayama. A total of 15,000 pacple anound the volcanc were
forced to evacuate immediately; as a result of the evacuation, there wers no casualties. The

volcanic activity ceased In Saptember 2001 WEL — WAMREE (FR125:3A310)

Usuzan — Just efter the eruption started {31 Mar 2000)
=EROME 200056A~
Eruption of Miyake]ima , 2000.

20004E6 H 26 H A S K IR R RS S{E L. THBH MNREZERXSEE L, IIH
AROREIC LD AN T IRRAMER INT Lz, £oOt. SHICA DK ELBXAE
BIYiFE L, 8A29F DX HERARESHELZ L. IAIRCERER
ERDE LN, HboSEROKINTADOBBIN-00, HRIFE RIS
L ERBIOBRES ERWONE Lz 2005F2H 1 HiT2REimR IhLe
A RRHEROKLTAFHIRATHWE T,

Yolcanic activity at Miyakejima increased on 26 June, 2000, and an eruption occurrad on 8
July, 2000, causing the summit to collapse and form a caldera. In August of the same vear,
large eruptions occurred imtermittertly, and a pyroclastic flow was observed on 28 August. All .
Inhabltarnts wera svacuated from 1 September, 2000, to 1 February, 2005. Massive sulfur =sE — Wk (FR2128E8A10A)

dicodde emissions cortinue todsy. Miyakajima — One of the largest eruption (10 Aug 2000)
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EXROMX 2000564~
Eruption of Miyake]ima , 2000.

2000466 H 26 B S KILTHE)ASERIL L. 7THSH MR R SA L., IUTH
HORBIZ L 22N FIREIMEINT L, #0. SHICA DX ELBKIN
WAL, SA9F OB TIHEIRABELFEL T L. 91 IceR#E
D F Ui HithOEROKUFACEBIMO0, ERIEUE LIS
I ERBOBBEEERONE L 2005521 Hic2RERIIRERIhELE
M REEROKLFAFHIEATWET

Volcanic activity at Miyakejima increased on 26 June, 2000, and an eruption occurrad on 8
July, 2000, causing the summit to collapse and form a caldera. In August of the same year,
large eruptions occurmad imermittently, and a pyroclastic flow was observed on 28 August. All .
Inhabltants were svacuated from 1 September, 2000, to 1 February, 2005. Masshwe sulfur =sEl — Bk (FRE124E8H10A)

diaxide amissions corrinue todey. Miyaksjima — One of the largest eruption (10 Aug 2000)

BR (BHXx0O) OME 2006564~

Eruption of Sakurajima at Showa crater, 2008.

20063£6 H4H, S84E SNICIFAM A DT K B A LT L. T 0%, FRINE RS
10 G & MR 1 A BN 3L 200842 H6 R TiT R B & PE B K AT L L,
20004E 10 B E D LR IGERNTHREL T 1Y, 201145 531 A IEIERT R I A N8
THOTHAIRBEISNEL 2 3 B L ETORKBLGHEPHRVTWET,

BTELIE R AERIE R T TEY. BB ER T 2 2B ARIITT .

Sakurajima erupted at the Showa crater on 4 Juns, 2006, for the first time in 58 years, and
eruptive ectivity continued Intermittently thereafter. On & February, 2008, a pyroclastic flow
was obsenved. Eruptive activity has Increased since around Octlober 2009, and lava was  # — EBRUNOIOIEK (ER205E286H)
observed in the Showa crater for the first time on 31 May, 2011. Eruptions at the Minamidake Sakurajima — the eruption at Showa crater (& Feb 2008)
cratar have also continuad sinca 1995,
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BT (20008 LABE) D N ILUERE

BRI (FEE) OMEk 20115
Eruption of Kirishima (Shinmoe dake), 2011.

20114E1 A19B /A BB+ 7 2 KA BTN TR L. 26H A HF300E S DR
BN RUKHRGL KEOK LKA HERRE (KIINE) BN R
RERIERETLEL 8610 28AIC K KIS BB L., 30T K TR
IERLEL A3, AR B L A L. 2HLHIIE RERE A AR O
53 2kmMN L CAITTRBL 3P, D ERRO P RIETEM BT FAPL BT ZR
PHhSREOBEPRELIL

At Kidshimayama, sruptive activity began with a phreatomagratic explosion from
Shinmoedake on 18 January, 2011. On 28 January, subplinian eruptions occurred and large

amounts of volcanic ash and lapllll pleces with radil from 4 to 8 cm fell In Mivezaki and SRBL (EFHEE) — Wk (FR23%E1827AR)
Kagoshima prefectures. A lava dome that appeared on the crater floor on 28 January had  Eruption at Kirishimayarna (Shinmesdake) (27 Jaruary, 2011}
grown to 800 m In dlameter by early February. Frequent exploshve vulcanlan eruptlions followed the growth of the deme. On 1 February, a
balllgtic bomb reached a distance of 3.2 km from the crater, and the resuling alr shock broke windows at the foot of the mountaln.
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