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JAPAN

Total number of

national parks 30

Parks in volcanic area 22

Number of active volcanoes 110



DEFINITION OF ACTIVE
VOLCANOES

by JMA (Japan Meteorological Agency)
1. Volcano currently erupting
2. Volcano with record of eruption
in last 10,000 years
3. Volcano with active solfatara and
fumarolic fields

Note: Academic definition is % 1 1 o

not at all clear-cut.

Quaternary volcanoes 350 (0-1.7 Ma) volcanoes
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Volcanic Eruptions in Japan 1977-2011
BA®DXILENX 1977-2011

:No of active volcanoes jENILDE  ca¥y 110

:No of volcanoes erupted BEXL=NIUDEH 30

- Eruptions (Year) WS K [B) 2 () 134
-Average 4+ eruptions / year Ty 4+ MENIEE
Many more crises REFBICDIENZSH
- Casualties &)
Usu 1977 BIK1977 3
Unzen 2001  E{lEE 2001 44
- People evacuated HHER  cafy 42000

in 8 events 8IENT



Deaths by Natural Disaster, 1945-2011, Japan
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BBREN, 1977
Usu Eruption, 1977

T =—KRKZE4[B
Four Plinian eruptions

l
KBRRKDEREAKEN 7=

Grave danger of pyroclastic flows

)
NERZAOICHT &SRR

Strong opposition against public declaration of
pyroclastic flow










BHR1977THE X DHEIE During-after Usu 1977 Eruption

T =—HXBERDER, KBRROBELEERSNE.
After Plinian eruption, possibility of pyroclastic
flows was feared by scientists.

PRESFARATTEIKBERIEVIEBZART HE
[2ELWERA HoT-.

Strong opposition to publicly announcing
“pyroclastic flow” was wide held among

mitigation specialists.
-HREOERTHMEER - UHFICESFANT-.

Scientists adivce was ignored by local authority.




FEKE Izu-Oshima 1986

1986118 November 1986
PREGA O R KXE L. FENKOAZEDS.
BERDDILTIRIZRTE.
Moderate Strombolian eruption, filling of old pit, overflow
the crater, lava flows spill over caldera floor.
RR2kMDESDIRANEIN B HELS. MLLVESIRR.
KBREGBEER. ShimILME OB SR TR~
Sudden formation of fissure 2 km long,
Vigorous fire fountains, clastogenic lava flows
One flow threatens the largest town on island.
S£ROMEGS. SEFRELIAIZ10000 A H SE/HH.
Evacuation of the whole island ordered.
10000 people evacuated within 5 hours.
17 ARICEERNIES.

Islanders returned home after 1 month.
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1990%

Z{ll Unzen 1991
118 KEKIERSR

November 1990 Phreatic eruptions.

aat—LRKER

1991%

ESA19H

May 19, 1991
50248 BYIDONEREE

Lava dome starts growing.

May 24 Generation of first pyroclastic flow.

5H25

H ﬁ%T *Ezll-'ull.%f

EERR

May 25 JMA announces that pyroclastic flows
occurred.

6A38 KBRICKYA3HIET
June 3 Pyroclastic flow killed 43.

19954

EET HT

DK TRFEE

BEF—LDORE.

Till 1995, thousands of pyroclastic flows occurred.
Slow growth of lava dome.
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ERUPTION OF USU VOLCANO
2000/03/31 14:30 (no.14)
by Asta Air Survey co.







BLLMERERR-LA)L

New Volcanic Eruption Warning and Levels

EMERLAJL Warning Level

LARJL1 Level1 FEE Normal
LARJL2 Level 2 N OED=EE

Attentlon Close to Crater
LARJL3 Level 3 *5F Advisory
LAJL4A Level 4 8%

Prepare for Evacuation
LARJL5 Level 5 %k Evacuate

WARNING






=FE2000 WIAXODRM=

Early stage of collapse of the erater of Miyakejima. Taken on 7 July, 2000 by Asia Air

Collnpsed and enlarged crater of Mavakepma. Taken on 22 July, 2000 by Asia Air Survey



=ESWUTAXODMNE

July 6, 2000 August 2, 2000




PHOTO BY T. CHIBA :
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ECONOMIC AND HUMAN LOSS
ESTIMATES

COMBINED TOKAI-NANKAI
EARTHQUAKE M > 8.5

ca.8x10'3Yen 12,500 dead
(700 BILLION USS$)

FUJI VOLCANO
(equivalent of 1707 eruption)

ca.2.5x102Yen NONE DEAD
(20 BILLION US$)



NATIONAL BUDGET SPENT FOR
MITIGATION OF DISASTERS

JAPANESE GOVERNMENT WHITE PAPER 2003

FOR EARTHQUAKS, TSUNAMIS
16  BILLION US$

FOR VOLCANIC ERUPTIONS
0.11 BILLION USS



ECONOMIC AND HUMAN LOSS
ESTIMATES

COMBINED TOKAI-NANKAI
EARTHQUAKE M > 8.5

ca.8x10'3Yen 12,500 dead
(700 BILLION USS$)

FUJI VOLCANO
(equivalent of 1707 eruption)

ca.2.5x102Yen NONE DEAD
(20 BILLION US$)



NATURAL DISASTERS IN JAPAN
ECONOMIC LOSS + DEATH TOLLS

METEOROLOGICAL DISASTERS

TYPHOONS, TORRENTIAL RAIN, FLOODS,
DEBRIS FLOWS, SNOW, HEAT & COLD

\%
EARTHQUAKES + TSUNIMIS
\%
VOLCANIC ERUPTIONS
SIGNIFICANT SOCIAL IMPACTS!!



MITIGATION of VOLCANIC DISASTERS -2

FORTELLING VOLCANIC ERUPTIONS
and RESULTANT DISASTERS

1. ERUPTION FORECASTING through
INSTRUMENTAL MONITOIRNG

DETERMINISTIC APPROACH

2. CREATING HAZARD MAPS
PROBABILISTIC APPROACH



HAZARDOUS VOLCANIC PHENOMENA

- BALLISTICS - TSUNAMIS

- PYROCLASTIC FALL = GAS

- LAVA FLOW - SHOCK WAVE
- PYROCLASTIC FLOW, SURGE

- MUD, DEBIRS FLOW  EARTHQUAKE
- GROUND DEFORMATION

- DEBRIS AVALANCHE

- GROUNDWATER ANOMALY

- GEOTHERMAL ANOMALY



Coordination Committee of Prediction

of Volcanic Eruption

Cabinet Office
Ministry of Education, Culture, Sports, Science and
Technology < University Observatories
Sabo (Erosion and Sediment Control) Department,
Ministry of Land, Infrastructure and Transport
Geographical Survey Institute
Japan Meteorological Agency
Maritime Safety Agency
National Research Institute for Earth Science and
Disaster Prevention
National Institute of Advanced Industrial Science and
Technology

Person of learning and experience



Volcanic Disaster Mitigation

Cabinet Office (Disaster Mitigation)

Other Ministries incl. Japan Meteorological Agency

Prefectural Governments

Cities, Towns, Villages
Mayors have the right and responsibility of
Ordering Evacuation, etc.
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X 10 % m/s

X 10°° mis

BT XILEME

132 134 136
(b)LF earthquake 2000/11/12 FJN

130

Low Frequency Earthquakes
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(C)Tectonic earthquake 2001/2/17 FJN

High Frequency Earthquakes
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PEOPLE AT RISK

AROUND FUJI YOLCANO

0.7 MILLION RESIDENTS

3(0) MILLION VISITORS/YR

(SIGHTSEEING, CLIMBING, CAMPING,
VACATIONING, WATER SPORTS...)
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LIMITS OF
HAZARDS

LAVA FLOWS
IN 2 HOURS

"




. DEBRIS AVALANCHE
2500 YBP




YAMANASH

PREFEC”/kANA AH'.. : 1707
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100 km




CRATER 1

CRATER 2 Cne el HOEI-SAN
CRATER 3




ISOPACHS OF AIR-FALL PYR(_)CLASTICS, 1707 ERUPTION
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DAMAGE ESTIMATES
HOEI-EQUIVALENT ERUPTION

CASUALTY"""NO DEATHS" - HEALTH HAZARDS" -
EVACUATION
BUILDINGS* = =280-700 WOODEN HOUSES CRUSHED
TRANSPORTATION"*-ROAD CLOSED 3700-14600 km*= = -
RAILWAY 1800 km* = -

AIR 515 FLIGHTS 220 K PERSON/DAY

LIFELINES " *ELECTRICITY"GAS*WATER SUPPLY "
SEWER*COMMUNICATIONS*BROADCASTING

AGRICULTURE *FORESTRY'FISHERY

MANUFACTURING Total Loss

TOURISM 20 Billion US$
FLOOD*MUD FLOWS (In Rainy Seasons)



HAZARDOUS VOLCANIC PHENOMENA

+ BALLISTICS - TSUNAMIS

* PYROCLASTIC FALL " GAS

- LAVA FLOW - SHOCK WAVE
* PYROCLASTIC FLOW, SURGE

- MUD, DEBIRS FLOW - EARTHQUAKE
- GROUND DEFORMATION

- DEBRIS AVALANCHE

- GROUNDWATER ANOMALY

- GEOTHERMAL ANOMALY



