VOLCANOES

VOLCANO MONITORING AND DISASTER MITIGATION

AR

Japan Meteorological Agency



o g
Z A

i

HARZIZZ2 EADOKIUDDH Y, b7z LIz bR EEWO LD ZF - T
WET, BOKINEEIANEY i Lz E e st, KL Fh ) IEET il
B BEWMEREL DR EL CEE I, FA2BIE, KIUAh 72567

L- Introduction

HADHTHEHF LT,

Lo L, RIZKINE, BREIC L > TRILEERZF ISR L, bl

LIWELZD LT IELH) T,

SRITIE KINGEE 2B 57280, EEIOWKIIOWEBRI 2 Bt LT
WIS KINOWEINZEEATED S, LR K20
KROFEEDTRENGEH O HMRKERZII LD LT LR 5 E R

LEdo

There are many volcanoes in Japan, and their activity is closely connected to our
daily lives. While we receive many blessings from volcanoes, including won-
derful scenery, hot springs and rich soil for agriculture, volcanic disasters also
occur as a result of eruptive activity. Accordingly, the Japan Meteorological
Agency (JMA) observes volcanoes in all parts of Japan to mitigate the effects

of damage from volcanic disasters.

If an unusual event is detected and deemed to be the precursor of an erup-
tion that may influence people living nearby, we issue information such as

Volcanic Warnings.
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?ﬁ*lll Active Volcanoes in Japan
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There are 111 active volcanoes in Japan, while the number worldwide is about 1,500. Based on a study
by the Coordinating Committee for Prediction of Voleanic Eruptions, JMA defines an active volcano as
“a volcano that has erupted in approximately the last 10,000 years” and/or “a volcano with vigorous
fumarolic activity at present.”

BEZEOFEXILDST  Location of Active Volcanoes in Japan
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1 Active Volcanoes in Japan
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’/ E*Eﬁ] Recent Remarkable Volcanic Activitiy

#5 (B¥MXO) OBX FE18F6A~

Eruption of Sakurajima at Showa crater, June 2006~

SPEC84FE6 HAH, 584E SN AT K IT TR AFEA L E L 720 T D G B AN FE
72 0] ) & AR 2 0T I 2 0 K L P 204E 2 HO NI K i 2 ) MK A3 7 A L E L
2o PR2IAE 10 HEH A S TG BTG FEALL TIHBD, P Ri234E5 A3LHIZIE KT
DRIVETHO THEEDHERSNEL 720

BUEDIG KB 26l T TR0 EBRCER T 2L E A H L5 KITT .
Sakurajima erupted at Showa crater on 4 June, 2006, for the first time in 58 years. Eruptive
activity continued intermittently thereafter, and a pyroclastic flow occurred on 6 February,

2008. Eruptive activity has increased since around October 2009, and lava was observed on ¢ — EEFIACOOME X (FERK20E286H)
the floor of Showa crater for the first time on 31 may, 2011. Sakurajima — the eruption at Showa crater (6 Feb 2008)
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Eruption of Kirishimayama (Shinmoedake), 2011
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At Kirishimayama, eruptive activity began with a phreatomagmatic eruption at Shinmoe-
dake on 19 January, 2011. On 26 January, subplinian eruptions occurred, and large
amounts of volcanic ash and lapilli pieces with radii from 4 to 8 cm fell in Miyazaki and &BIU (##E) — EA (FKk23FE1H27A8)
Kagoshima prefectures. A lava dome that appeared on the crater floor on 28 January had  Eruption at Kirishimayama (Shinmoedake) (27 January 2011)

grown to 600 m in diameter by early February. Explosive vulcanian eruptions repeatedly occurred; a ballistic projectiles reached a distance of
3.2 km from the crater, and air shock broke windows at the foot of the mountain on 1 February.
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Eruption of Ontakesan, Sep 2014
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Ontakesan erupted at the summit on 27 September, 2014, for the first time in 7 years. The ash
plume flowed eastward and rose to an estimated height of about 7,000m above the crater. In .
addition, the aerial survey conducted by relevant organizations showed that ballistic projectiles R — KFER (EFEE26$9H27E)
were scattered about 1km from the crater row and pyroclastic flows reached about 2.5km to the ~— Ontakesan - Pyroclastic flow (27 Sep 2014)
southwest and about 1.5km to the northwest. The Fire and Disaster Management Agency reported

that the total number of missing and dead was 63 persons (as of October 23, 2014).
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Eruption of Kuchinoerabujima, May 2015
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Kuchinoerabujima erupted at Shindake crater on 29 May, 2015. Pyroclastic flows reached the
northwest coast of the island, and an ash plume rose to over 9,000m above the crater. As a result,
JMA issued a Residential-area Warning and raised the Volcanic Alert Level from 3 to 5, and all
residents of the island were evacuated. This was the first level 5 warning since the launch of the OXBERE — gk (FEk27E5H8298)
Volcanic Alert Level system in 2007. Eruption at Kuchinoerabujima (29 May 2015)
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'Ill%% Volcanic Disasters
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Volcanic eruptions can cause hazardous volcanic phenomena, including large and small volcanic projectiles, pyroclastic flows, snowmelt lahars, lava flows,

volcanic ash and volcanic gas, and produce disaster conditions in some cases. There is also elevated potential for mudflows and debris flows after heavy
rain in areas covered with volcanic rocks and ash. In particular, ballistic projectiles, pyroclastic flows and snowmelt lahars offer little lead time for evacua-

tion after the start of an eruption. These highly hazardous volcanic phenomena are positioned as highly significant in disaster prevention measures.

KZ LEBA Large Projectiles (Ballistic Projectiles)
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Volcanic projectiles can cause injury or death as well as damage to buildings, vehicles and roads. JMA defines

large volcanic projectiles as objects exceeding around 20 to 30 centimeters in diameter. These are minimally
affected by wind, and follow a ballistic trajectory.

N§ei%E Pyroclastic Flows
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Pyroclastic flows are rapid downward currents of fragmental materials (tephra) and volcanic gases ejected from
volcanoes, and can result from collapses of large volcanic columns and lava domes. Such flows have tempera-
tures of hundreds of degrees and travel speeds exceeding 100 km/h, making them impossible to outrun. Large
pyroclastic flows may spread over wide areas, and are extremely hazardous because of their potential to bury,
destroy and burn up everything in their path.

KR Lahars (Volcanic Mudflows)
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Lahars are mudflows consisting of volcanic products and debris mixed with water. They can cover large
distances, and are caused by snow and glaciers melted by volcanic products (snowmelt lahars), influxes of tephra
into water areas, overflows volcanic lakes, emissions of volcanic hot water, and outflows of volcanic products
associated with heavy rain. They can cause major damage to roads, buildings and farms in their paths.

a5 Lava Flows
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Lava flows are currents of molten rock. Although the speed of lava flows depends on several factors, including
their temperature and composition and surrounding topography, they generally move slowly enough for people
to evacuate in time. Their extremely high temperatures mean that everything in their path is burned, including
buildings, roads, farms, forests and residential areas. The land they cover becomes buried and barren.

RILKRP/NEBIBA. BREDITRGE Volcanic Ash and Lapilli and Debris flow |
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Volcanic Projectile of Asamayama (4 Aug 2005)

EEOXPER (FR6E6A240 )
A pyroclastic flow from the eruption of Unzendake
(24 Jun 1994)

BERLORR (FR129E6R148 %)
Structures damaged by mudflow of Usuzan
(14 Jun 2000)
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Lava flow during the eruption of Izu-Oshima in
1986 (19 Nov 1986)

ZEBORIX (FRi12%E7816R 8%)
Ash Fall of Miyakejima (16 Jul 2000)

Small volcanic projectiles of around several centimeters in diameter under JMA'’s classification are affected by wind, and can cover extensive
distances. Even small matter follows a ballistic trajectory and can cause injury or fatality around the crater. Volcanic ash consists of fine particles of

less than 2 millimeters in diameter. It can be blown over wide areas and affect agriculture, transport and buildings.

Areas covered with volcanic ash and projectiles are associated with a higher potential for mudflows and debris flows even with small amounts of rain.
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AT KINSEFRIR D720, A E111OW KINE3 T G E LT, BHll- B - Sl ORG RIHEOE HAER 25K T0ET,

WAL Ko T A A I fe B e KU T3 RILBIR CREZRWEA KRR 5 B LR it 55 S8 2R 2 BRI ] T K 1 52
RS I ENEL BT TORF P ANIEA LR WILR) OFEEDTREINDY G R 2 OfE A o S OJLRH P -Sh
LY A (B LB g | (A fabig KT 3 #PH, TROODHP) 2 /R THRELE T B P B B W bR 32
B SRR LT F72 R G a9 AW KU AR R B AL E DT TVWE S,
JMA issues Volcanic Warnings and Volcanic Forecasts based on the results of observation, monitoring and evaluation to mitigate the effects of
related disasters for 111 active volcanoes in Japan. When extremely hazardous volcanic phenomena (such as ballistic projectiles, pyroclastic flows
and mudflows caused by snowmelt) or expansion of affected areas is expected, Volcanic Warnings are issued for areas where extremely hazardous

volcanic phenomena are expected. Volcanic Forecasts are issued when Volcanic Warnings are lifted. Volcanic Warnings for residential area are
issued in the classification of Emergency Warning.
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Volcanic Alert Levels describe target areas and recommended action to WEERAL (50AWL) EBANERLANILDREIhTUVLB394 0L
be taken by disaster management organizations and residents in five Volcanic Alert level information in effect for 39 of the 50 volcanoes
levels depending on volcanic activity. under constant observation

In line with the Act on Special Measures Concerning Active Volcanoes, ( )
which stipulates basic guidelines for comprehensive promotion of
volcanic disaster management, individual prefectures and municipalities fT s S

in volcanic areas run Volcanic Disaster Management Councils (including DEWEm PR e g
representatives of prefectures, municipalities, meteorological observato- == "m (ZaN V)

ries, Sabo (soil erosion control) departments, volcanologists and others) to m

discuss evacuation planning in the event of a volcanic disasters in normal BRI RISRIEE D GO HEREI S

) ; ) . . W PO

times. The Volcanic Alert Level System is run by the Council as part of its . RILBGSG RS

local disaster management scheme. Since the system is closely linked to ERER L NIVOFRE. ChITh-> BEERIOBELR E.

local disaster mitigation measures, such as decisions on areas where  —ENOZERGEHEHICOVWTRIUFXRESTHE CGERIMUMESIREE)
evacuation is required and the timing of evacuation, regional authorities  Volcanic Disaster Management Council, Volcanic Alert Levels, evacuation planning
can take prompt and appropriate action in line with the Level.
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Volcanic Warnings and Volcanic Forecasts for volcanoes where Volcanic Alert Levels are in effect
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C|aSSIﬁCat|0n Term arga VOIcanlc Alert LeVelS & KeyWOVdS Expected volcanic Action to be Action to be
activity taken by residents taken by climbers
) Eruption orimminent Evacuation from
. 2 eruption that may cause residential areas at
VOICa nic q q C p serious damage in risk is necessary.
a Residential dCUatlo residential areas and non-
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Enaergency| (Residential ) non- = the crater.
Warning area residential '
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e || e e EATTE o o A ot
i Vi e e .
area Waring ey e e el s
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Stand by and pay
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Note: The target areas subject to evacuation and restrictions varies depending on local conditions and volcanic activity

20215128168 BEAEHLANLF—T—FEE




BENERLANIVHERTNTOELXILIC DWW T DIENERMUTEN TR

Volcanic Warnings and Volcanic Forecasts for volcanoes where no Volcanic Alert Levels are in effect

&Rl 2N XIREEHE EMFIEEF (F—TU—F)
Classification| Abbreviated Term Target area Explanation
BN EESE “ R -
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Emergency Xl& Residential areas and non-residential (B EER)
Warning ENERR areas nearer the crater Warnings in residential areas and
Warning non-residential areas nearer the crater
IENEESR XNOH S FE{FHHDE < NODSEFWHDIE L FTOLVEEEDXRORRIICHT HER
(WDE‘D) FTOLVLERDOXORMI (ALLfERR)
%ﬂi Tl = Non-residential areas near the crater Warning in non-residential areas near the crater
veming - NOEDEE | O 54 LBEN AR RO 54 UBNFiE CONORIIC S A
Near-crater i‘C(DWEIEIﬂ (WDEL%@)
Warning Around the crater Warnings around the crater
TR =D& 2 XRORFHF CENLUTH DI EICEBR)
Forecast Forecast Inside the crater Potential for increased activity
ENERDIGE

Dissemination of Volcanic Warnings
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Volcanic Warnings are issued to residents through the media, prefectural offices and local municipalities.

WENEZFHZEDHFERK Issuance of volcanic warnings
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The following information is also issued regularly and when necessary to clarify volcanic activity status:

1EEREDIELE  Volcanic Information BIENUFHEROEFE  Details
EECEIDOERICH LT, RIUDEXN LI EZFHICVWERLEA . BZETFDHHDTEIZER DT

Y U 2 Z
© ENERER WL IZhICHERT BB,
Eru ption Notices Eruption Notices provide immediate brief information on volcanic eruptions for climbers, local residents and other people

nearby to allow appropriate protective action.
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Details of Volcanic Activity (Extra) KT DER.

Details of Volcanic Activity (Extra) information specifies the current status of volcanic activity and advises special attention
to volcanic hazards. It is issued when volcanic activity is detected and the Volcanic Alert Level may be raised, and/or when
target areas may need to be widened, although there is no need to do so at the time of issue.
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and/or target areas being widened.
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Bulletins on Volcanic Activity Bulletins on Vol;:anic Activity provide detailed information on the status of volcanic activity and advise special attention
via images and figures.
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Monthly Volcanic Activity Reports provides a summary of the status of volcanic activity for the previous month.
Monthly Volcanic Activity Reports They are issued at the beginning of each month.
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Observation Reports on Eruption Observation Reports on Eruptions detail volcanic eruptions and provide related information, including eruption times,
plume heights/directions and volcanic phenomena. They are issued when an eruption is observed.
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Volcanic Gas Affected Area Outlooks Volcanic Gas-affected Area Outlooks specify areas in which high concentrations of volcanic gas are expected.
They are issued when significant amounts of volcanic gas such as sulfur dioxide affect residential areas for long periods.
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Scheduled Forecasts are issued periodically (e.g., every three Preliminary Forecasts are issued within 5 — 10 minutes of the 1 Detailed Forecasts are issued within 20 — 30 minutes of the start
hours) when there is a risk of eruption. Their information start of an eruption, and provide initial information on areas of 1 of an eruption. They provide accurate information on the
includes potential areas of ash fall and lapilli fall to support ash fall and lapilli fall. To facilitate early issue, JMA runs various |  expected start time of ash fall as well as hourly data on ash fall
preparedness in local communities. model forecasts with different conditions; when an eruption 1 areas and amounts up to six hours ahead. Detailed Forecasts are
starts, the model results that best fit the observed conditions based on plume height as estimated via visual observation, and
are used for the Preliminary Forecast. I are more accurate than Preliminary Forecasts.
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These kinds of information are also reported on the website.
https://www.jma.go.jp/jma/menu/bunyavolcano.html
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JMA operates the Volcanic Observation and
Warning Center in Tokyo and Regional Volcanic
Observation and Warning Centers (VOWCs) in
Sapporo, Sendai and Fukuoka. VOWCs monitor
activity at 111 active volcanoes in Japan. The
Agency also intensively observes 50 volcanoes
identified by the Coordinating Committee for Predic-
tion of Volcanic Eruptions for special attention
toward disaster mitigation, and continuously monitor
volcanic activity to highlight related anomalies for
prompt provision of accurate information.

VOWCs periodically dispatch mobile observation
teams to monitor the state of volcanic activity. When
volcanic anomalies are detected, the centers step
up their monitoring/observation activities as needed.
Any anomalies identified as precursors of an
eruption that may affect local areas prompt the
issuance of Volcanic Warnings.
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Active volcanoes in Japan and Volcanic Observation and Warning Centers
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