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Active volcanoes and monitoring
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Active volcano:Last eruption <10,000 years ago

111 active volcanoes

50 volcanoes monitored by Japan Meteorological Observatory
Integrated research on 25 volcanoes by universitiesand institutes
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Rapid increase in fumarolic activity
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Unrest event at Sakurajima Level 3->4

77 are evacuated from 3 villages (The Kagoshima City Hall took measures
equivalentto level 5
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VT earthquake swarm on August 15

Seismicity and ground deformation
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Dyke intrusion model

Horizontal displacement by GNSS
In-SAR by ALOS2
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Volume increase: 2.5 X 10° m?
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Chronology of eruption of Kuchinoerabujima

1000 BP, Lava flow Level 5
(No historic records)
1841 Eruption, village destroyed

(many casualties)
1931 3 eruptions

1933-34 Vulcanian eruptions (8
casualties, 26 injured)
1945 Phreatic eruption |Level23]
1966 Vulcanian eruption
1980 Phreato-magmatic eruption [ievel23]

1980 eruption

2014 Eruption
2015 Eruption

Collapse of treas,

Eruption on August 3, 2014

Mostly phreatic (slight effect of magma)

AIST and DPRI, 2014

Alert level stayed at the lowest level 1 before
the 2014 eruption and was upgraded to 3 after
the eruption occurred.

Monitoringcamera by JMA,
Time lapse rate x8

Long-term precursor

Increase in seismicity of volcanic earthquake
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Extremely shallow VT type events are dominated.
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Inflation of ground around the crater Increase in geothermal activity

February 26, 2005 October 19, 2006 Appearance of new fumarole

14, GNSS data by AIST

" Alert level upgraded to only 2

Airborne survey by H’Z from 1. Level 3 was needed

infrared scanner

Day number
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20cm from 1995 to 2014 B s L R (4 months before eruption)
Heat acc i led by i tolalforce Kanda et al. (2010)
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Eruption on May 29, 2015

Volcanic cloud reached 10 km
high. VEI 1-2. After the eruption,
JMA upgraded the alert level to 5
(max) from 3. All the residents

(137) evacuated from the island.

Vldeo camera

AIST (2015)

Monitoringcamera by JMA,
Time lapse rate x8

More intense precursors to the 2015
eruption

Kuchinoerabujima
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Normally, hypocenters were
concentrated beneath the crater

Felt earthquakes

VT earthquakes sometimes occurred at western flank _ """
VT earthquakes occurred before the 1980 eruption
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Short-term increase in seismicity before
the 2015 eruption (May 29)

Felt earthquake M2.6

Depth 1-2km LF earthquakes and Tornillo
Fr———— May 23, Felt earthquake
g
- May 19 Seismicity increase
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Comparison of precursory phenomena
between 2014 and 2015 eruptions
s euption 2015 cuption
Precursory period 15 years 10 months
Seismicity Shallow VT earthquakes  Felt earthquakes on
beneath the crater Jan 24, May 23 at
No felt earthquakes west flank with
depths 2~4km
Ground Concentrated at the Deformation detected
deformation summit, no detectionat  at a flank
flanks
S02 discharge rate  Max 300 ton/day (2008  Max 3000 ton/day
~2009)
Surface Increase fumarolic Volcanic glow after
phenomena activity., no volcanic glow March 24
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Felt earthquakes prior to disastrous
eruptions of Kuchinoerabujima volcano

* Eruption on 7PM, April 2, 1931
* Felt earthquakes 7AM, 12, 3PM at the summit, 4PM, 6PM at

flank on the day
* Eruption on November 22, 1966 UGN SIS G E
* 10 min before, a few min before l

Level 3->4 & [ One more felt earthquakes within 24 h
Is one more felt earthquake needed for the 2015 eruption?

* Eruptions in 1931 and 1966 after a quiescent period of
~20 years are likely to cause earthquakes

* Before the 2015 eruption preceded by 2014 eruption 10
months ago, an earthquake is hard to occur
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Reasons for upgrading alert level 5 by
the felt earthquake on May 23

Upgrading 5 after the eruption on May 29

1. Restricted zone of level 3 after the 2014 eruption was
closed to a village.
* Restricted zone 2 km from the summit, village only 2.2 km, alert
level 3 was operated the last minute.
2. Felt earthquakes as phenomenon for Early Warning
* Felt earthquakes occurred before eruptions accompanied by
evacuation, although the occurrence of felt earthquake is not
necessarily linked to the eruption.
3. Step-by-step increase in activity after the 2014 eruption,
the phenomena is more intense.
4. Felt earthquakes prior to historic eruptions
+ April 1931, November 1966
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Dy BONEREZHTIHICR > TEZNUIZNVET X, E9B 2o T,

BERE : 2oL EE L ThETIRE D,
FO: 0O, BREEL < A2y,
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ng, research and disaster response in the US

. REBFREF (Uses) TR, BB, FH ZUSGS
- RIUBFE, NF—FTuTBR, B RiREXPLE ST TR, k1L
RO ERITUSGS KRB D HRAE .
- g—w—amr. BUARTANSIZ2 =T — DB R CRBIEEYER

- W B RESAEER BT AES—AREE R
© RUKEHBEKDSSEEEH, 3) ORREBRAKE, SUD
MICFEA DK BREFICIERCSVEGEBRBEETRR FEMA)
HEL,

* US Geological Survey (USGS) — research, monitoring, forecasting
— USGS is the key for volcano monitoring, research, and preparation ofhazard
maps in cooperation with partners (e.g., universities). Volcano information
and alerts are issued by USGS Volcano Observatories.
— Long before eruptions, they assist enlightenmentand emergency plans for
communities jointly with their partners.
* States, Counties and National Forest services - countermeasures
— States, counties, and Forest Service (land owners) are responsible for

=t

emergence responses to volcanic disasters, Multiple states will ask the
11/:»80vernment response (e.g., FEMA) when a large scale disaster happens.

IR &

KENEZ D25B1Z

WO L EHND ETAIEKILDNH DB TT, BEEDOM
RO FRE PR FEMA 28O\ CTEDS SR T DA 2 > TV E T,

USGS XK WU/ —RTOT 5 L
USGS Volcano Hazards Program (VHP)

« CKEXHME> AHE > KEBEBMIER (UsGS) > BA/NY—FEHH
(HO5%, KUIIRA. BB HRY. HoK GE BTH LF- LD FE
R LA F) > K NF—RT OS5 L (VHP)

s RWNF—FTATSLA (VHP)DIY av (g, KILTOEROHLMER
[ZESNT, KILEROMHKR, WA TR BRERETHLITELT, K
XLEBEBRL, HBOUDUIVREBHHIE, >>> KB, WAD
AREDHHXUOER, R, HREOIZ2=Fr—2aVITEEERHD,

* President of the United States > Department of Interior > U.S. Geological
Survey (USGS)>Natural Hazards Mission Area (earthquake, volcanic eruption,
tsunami, landslide, flood, hurricane, geomagnetic storm, chemical-&bio-
threat and zoonotic disease, forest fire) > Volcano Hazards Program (VHP)

* The VHP mission is to enhance public resilience and minimize social and
economic disruption from eruptions through delivery of effective forecasts,
warnings, and information of volcano hazards based on scientific
understanding of volcanic processes.>>>Hazard assessment, momtonng of

Ily volcanoes, research and c icationare core

VHP ® X v a3 %,

FwDOUWTHE K OIF#R 2 FEn LTl
HEDL YT A EEDAHT-DIC

hEFt (RRXFHERGIERA)
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Ho TS USGS DWFEENLDa AL kL&
WO vy a T ZO3 A v FE2—
L7ERERIZESNTE LD H DT,

T AU S OKILBLSE LN D O K EHVE FHA AT,

SIX USGS & VvnET, EnzikEic LT
TRENR N E W E T, USGS & v 9 DiImsE
OKINEERL, THIE T2/ L TV D DMK T,
HARTWZITKRFEZ: & OB, #ih b k%
[T Ml Lz, £V bDOTHY £, 0
KIFRLEHRE D DIX, 2D USGS 7 HEE
SNET,

AT LT, KF ORI, e BRI BT
BLOBRAREER, 5 WIXENL AR 23T
ZLIZoTWET, &9 L THRKERR, ENL
(CEZR D, BRDORE 72

USGS X7 A U B ORNBEICH LM T, H
RKEFEZR S R H Y £, 2Tk, HE
KILME K HR, HITE Y | ok, ®R, BERUR.
{B2AER. ZuE7 e cTigne s, Bk
WKFREFEFIIZSDbDEH/RITTDH L
272> TWET,

ZD 5 HLDKIIEKZER D> DI KILAYF— R
Tua s 5EN) VHP LW b ORH Y 7,

TITENTHYET LT, MR > TRIURS AR L T, FhZ
WA RETHZ LI TREZEFLET, b
st aIa=—TarEHEONIRET LRI v gy
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Five U.S. Volcano Observatories - -y — - N
: ' TAYUHE, 2R T L ST 170 1% 8
SO0 KINBMFHNKIUNSF—FIOTSLOBRFHBRER

5 observatories are the fundamental building block for USGS Volcano Hazards Program

T OIEKILAH Y FF, ZATRLIEZLDTT,
" @) USGS 13 5 >OBMFERE LTHET, —
DIMNT A FEEONT A KILBRIFT,
BH AT — RIWARIZ & 5 B A — R LELH
i, TN T ZABERLET LT T AT
KIWBLRIETC, b~ U 7 3RO Kb k4
WL TWET, SHITIEINEROA =r—2
=tz 35, HECKIUEENS LT Z %% 5 . A = —R b= KIUBRIET, 5121
AN THAN=T DKINERD ) 7 H=T OXKLBHIFTCTT, ATV P D.CIZHDL LV
A RAZHY ET,

VHPHL I S5 DB TE LA B
VHP Location SIR Funds and Staff 70 USGS @J( m E’l‘g'f?fﬁ @Eﬁﬁ?ﬁ %% % . - c:/j—_\‘

LTWET, AL RLETTENTHY F
To VARV EWIDEARTOHL L2 A,
TNNET ALy T ENDIDIXT T A K
BRI, Avy - =2 LoDt B
T AN=T OKIBRFTE A = — R b=
ORILBIFTZFTE L CWET L, 2anb

o 2 N = R—= 0D DX A — kLB
Y720 9, TR bAT A BLFTA LTI,

TN—DN=PNERTREZRL T, AT — RKIWBRIFTOH 530 7 — =N =R THERNZL
<T, 800 5 KVELTTYT, ZATHAHTHI & SEHICHEYLET, TNNDLAX v 7
FHEOTHANCHEEY DV £+, N7 —R—=RN—FELL T, 22 TET0AERITHIHNT
HDHENIONRFNYET, RTHEE L TIX

A strong research program is an integral component of EF‘Eﬁ T 20 f%? Pq <*‘ % W 3;) T LA g v 7 {fff%

USGS volcano observatories
« USGSOHBEEIL, @I, MMFIHTS -(/:'ﬁ’g 150 )\f-g—o - 2}’1/753\”( IJ-I Eg{;ﬁ 0)—@“/{"( D
TREANMEWS ZEIZRY ET,

LomYLEBRT OS5 LAUSGS KILBAIFT D BERLER

RBERREEZNYS T TIILELY,

o BORWMERFHITMZT, MAEDNHRMICEZ,
L—FoDE=RLFIZBML, #ilPHISRAFR
FLHELTHL, B EU4BMERETo TS,

« They do not organizationally separate research
from the operational duties at an observatory.

« In addition to research assignments, research

scientists answer media questions, participate in ﬁ: o et '_ USGS ﬂi%ﬁ@”@? &\:j{ U—l "_%A%‘ ZJ§ A i ‘é‘?ﬁi N %
routine monitoring activities, meet with the O
media and public officials, and work on 24/7 N ooy 5 C o= N SHIS
watches. ig :T@%%ﬁ@i@ﬁ(ﬁ“%?}}kﬁ%& %@Déj\&j”(
tg§m§1:§1<ﬂjixki%ﬁ%ﬁh;ﬁiﬁigmfgﬁﬁ = g;j g ‘ . . .
AFHCEBNTETUR, @ T20FELLED 5. . e e S N
Eruption eL\;enl trees which were made based on their research [==1 i m‘ hj: l/ A iﬁ l/ A k l/ A 9 — k T j‘o — ﬂ !j:flﬁ bi k 0) /])
results are inevitable for asses.sing and forecasting eruptions. - !EJ b ‘
Already more than 20 years history. : .. = ‘ & U 77 0){&” & %) J: < 1& -(‘ l/ N 6 (l: 1E|§\l/ N \32 .g—o 6}".
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ZTICMZTRHEDE=Z YV 7IZBMT 5DIT b HAATT N, FIZAIEAT 4 7 OEMIZE AT
D, HIBOREED 2 WVIFBBRE L RHETHZ bV ET, ZOLIICLT, A 24 KO
EIT> TWVD DB TT,

R EBIEBZDVEEL XN T RnEn o o, BlFLopRALE#HERTHH Y E LT,
BIZIEA LV T THRNINE LA, A2 b U =X KIUDOFFFRDERE AT\ e H DT,
USGS TiE 20 FLLE B[22 D EBRITEMN LT, KITEB OGO K TR TTUVE T,

2T A RigA Xy v U —OfF 9,

USGSD X LU 8 Rl D H B
Operation of USGS Volcano Observatories

¢ 5OONILBRAITIEER-FEICIST, MUEHCEOREOERE RS, BROK
WEBORMAPCERE LT SRAR I GEREE DS — BT THEREIERREL,
FRAPCUETE RUAREES, BAEFOHIOZ2=T—LGHTH,

« RILKEEMTOYT 5L (VOAP) A BMSDERIZEST, KILKBORERKOHE
[ZDVWTERAIEE (k)

* Monitoring/research at 5 observatories
advances their understanding of
volcanismand its impacts, and enablesto
provide information about and warnings
of volcanic activity. The observatories and|
their partner organizations operate real-
time monitoring networks, forecast,
notify activity, assess hazards, conduct
scientific research, and work with
communities to prepare for eruptions.

+ Volcano Disaster Assistance Program
(VDAP): works internationallyto prepare
forandrespond to volcano emergencies.

UsGS X ILIR AR D Ba1E, BT, HMBH

USGS Volcano Observatories autonomy, responsibility and identity

- WHABRMOMKIE, BAICKY, BAEBOEHRER
BIIHERESAON TS, Ground-based Volcano Alert Levels
o RERICIE, KL R (RS AW AIRBLER  Nomel Adisoy  Watch - Waming
EHTHBESESATLS. A A A
« LAL, XEHEEERCXLRAFRS, BiHHO RS SEr Cotas
ZFDMDE KD G FEITRELLEL, Green  Yellow  Orange  Red

« Director, U.S. Geological Survey by historical precedent is
“empowered to exercise the authority” to issue warnings
and notifications of volcaniceruption.

+ Scientists-in-Charge of the Volcano Observatories are

e

eruption notifications.

* USGS and volcano observatories do not issue evacuation
ordersor other measures related to responding to the
eruptions.

USGS DK (LRI OREA A R L TWET
B, HEFEFS oL DIV A R ITARER
BHoT, ZOTFIZ 5 2OKILBLIET, Zh
VDAP 23% VY £7°, VDAP 2D\ T L% THA
ITLETH, WSO KLUKER T 27T A
T9, VDAP THEOLNLHA, 7 AU AT
D KIIE R DTN FEF AR > TV DH DT
T INOREEELOTKILF A ZE
Y=L VWET, FERITTEAL 5 HODK
(LT3 > T E T,

USGS DX LBAIFT &5 DIXETEHE, €
WINBEE, MAMEEW Y ORI TH
£9, USGS OfFfEIZIE, ZiLE TOMEMIC
L oT, BAEREFE LY., HAERE
RIET HHERZ 52 b TV ET, FERRITIE,
WFIEHE T db 2 KB ETET £ A3 K LR ) &
WaEHTHEREZ BTSN THET, LirL,

Z 2 CHIE SR e & 22 KIRICITERIL Y 7 LTWRnEWn ) ZERH 0 £,
TAV A THERH S TODER L ~LZIE, SPLRETO 4 BEHY . BUIIZE SN T,
Normal, Advisory, Watch, Warning OJAEFIZ LR > TWEEF, O IEIMEHO D T —a—

REV 7 LTHET,

BT AU 2 FEFICER L COE 0, Uizt ns &, BRIFTo A% v 7 23FE T
TEOKILUOWRICETTEL120TT, NIARLERY FARY MKILOWE K, B Ar— Kz
HART— ROJERKILOE K, 2V TFICERT L TR EZIT) 2R TEHLE0nH Z k
"C“‘—a—-o
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Why the regional emphasis with observatories?

+ RBYIN, FCHEMEROXIUOHEIZEPTES,
+ MBORFFICHRAAZRHULAREREHZHEE(VHPFREOKI12%)

o i, W, HISEIK, TROIOBFEZEERL, ERERENTECLD
f-oTERELIFTETLS,

+ BAFFOMRBEMICEST, MAMRAZYIMOEHEOAETID,

* Enables research staff to concentrate on specific volcanoes in similar tectonic
settings.

* Volcano monitoring is carried out jointly with local partners (e.g., univ.) with
funding (~12% of volcano research’s budget).

* Facilitates working and building trust with local, state, and regional groups
and media to prepare for volcanic events and respond to them. Branding of
the observatory and building trust over decades in the community.

* During a crisis everyone has an important role - research, technical,
community relations, admin —and all need to work together as a team.

2017/11/22

ZiE USGS TiE, AARLELC X IZHA
PHO R &L L TR 2 Mg L T\ E
3, HlziE, VHP O&TPH
D 12%75, BUHINEZ 4R TR 2720 D
FHE L TR, H50IF 38— b —Icfifit
SNTVWET, £V HERT, kilDiE<
BTN D L) ZENEETT L, S
HAZITHE, N, BiRtk, Hiko a3 2=
T A= TN ETAaAIDEZ RS D

7ZHIs, HITICHLE R H 5 &V D T EREETY, USGS TIEZ 9 LTI HREIC b Tz » THlUE

EEHMRE RN TE TN D DORKE RFFHETT,

S OB M BMEZ R > TOETOT, BHFTAZ v TRICHB AN EEN T, WEKF

EWVDH EXITHMNERTE D LV IDIFTT,

VoD ke ooz ok

CVO Facility: Projects

HRE - HifTE (3814201752 AKR)
81 people as of 02/14/2017
Non-VSC Surveillance
Projects (4) (4)

IT& GIS & Outreach
Building(4) graphics (3) (2)

CVO Project (31)
VS€:Volcano Science Center, Sed Lab: Sediment Lab, VEP: volcano emission project

Emeritii,
volunteers,
interns (12)

Research (17)

88

Field
instrumentation &
engineering (5)

—H/EREW, B AT — FALBRIFT (CVO)
DREREIZ DWW T, FRIT LTewn & Bk, of
e - HIRF LA T8I AVET, o
HiIZZicENTHY £33, VDAP LW
IENDOZIREAT ) F— L. Znb U Z A
TLIERT T4 7 EIHEERWET £
ALAMZIL, R 5 AN72 b, Hafito5EER
T HNEH EN RN Z AN TWD DT
fiizZ &, InSAR O DN HRWET,

ZOBMIFTMBEDO T 0 Y =7 N EFEMT 570K B E L DAPWET, £ OFITIIIEE D
174, B COBRIBEORRE « MeFi a2 T 280552 5 A, £4n s IT BfRE 2 4 AL GIS 573

cvo 7avxik
201742 AR A D/ —T R UMNBE

62 HEER PR
Geology Geophysics—RG
6 5
7

3
b BRI A k>
GIs Geophysics - Hy
3 Operational Op:
s

CVO Project:
Permanent staff, Feb 1, 2017

k3
Hydrology - RGE
6
-

1T/B&G/fii, 7 4% ¥ il

8! IT/B&G/Aviation
4

TZI)—F-PIOfIxT

Outreach/PIO/Web
2

Who isn’t here:

Sed lab

VDAP positi "

s (1 #) 20204 1= (335 517155 R . 304 L E
Admin ik or 6SELLEXYEATL, MBEShEL,

Non-VSC employees

Web & social media development (Warry) ASSUMES ALL STAFF WITH > 30 YEARS SERVICE
Emeritii OR > 65 YEARS OLD WILL RETIRE BY 2020 (35 —> 17).
ol Not a given. 1
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Eruption of Mount St. Helens ;
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. BEALEOXUERENOREFRRLEL PN (ST OO I N E VWA ET,

DEEELEIC, BEDRTUOYILOBE X Japan‘snot

LX%J%M@#ME?ML. R E AT . #1! experienced L2>L 1980 ﬂgz)) 6 86 ﬁziz%\éé L/7Lf:\ ok

oo =USGS these 300 yrs.

" contastto v g andand Ao, [ ———— . > 7 DL VETL CKILRERIEE) O 5
though Mount St. Helens erupted during 1980- . -

. fii:/:‘\i/::?):-sze%o; results of VDAP and joint VC‘\ El 2':&1 VEI5 % : 0) 300 ﬂiﬁzﬁ\ jJ & = 7‘

LTI LT 2 L2 ) £t A, USGS I3,

LWV RELEABEEABRL THD L

research on foreign volcanoes, USGS performs
assessment of potential active volcanoes at
home and assists volcano countermeasures for

those volcanoes.
2017/11/23

5z LTY,

135 <1372 T3, VDAP AR E® EEO KUEEROZE., ., s LFEE %
LTWET, ZOMREEZEICAHEDOEKILORT V¥ Va2 iTo TWET L, WEE ki
ToltEEXORKICHIELE D ELTWD LW ) ST,

KL EEBT OS5 L (VDAP) - X - o
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KU K o THEERINTHD E DT TR
HFEAEL, 80 F 1 bEENZMTIZAIVIAZLE L
/ 7 | oo TZT2H 5 TABLEL o7zl K
o g on e vt fow o Nt o combgd | 1585 % L7z, VDAP 122Uk RICH
DE L,
Z DO VDAP, KIUKREE T 0 7T L W5 DL, 30 FDORELZF>TW\WAH b T, ZhE
THARLI—m ROk, 2l =a—V—F 0 FERLS, ZEAEOEDOKILNOSE, )
EIToTETCWET, ZATRLTVDION, EEITo TE kLT,

| @ 7L AR TV HABORER
BRUVERITOFT RN .. Chick->TZ
B RN TE K WEHO F MR,

Installanon of a telemetered scanning spectrometer VDAP O) j%% 0) 'fﬁ[J % i_\‘ L/ i j‘ 753‘ N E‘E li/l)

at volcano in ia. The il
measured the amount of SO2 gas emitted from the

volcano, which helps forecast volcanic activity VERRIVT DR RTEOFT kILICE
| wTL KL R R 2 B A R L
TWHEFRTYT, ZNNETFDIES X, ML
AV RRVT T~ vayTEHNTNS
B TFn, MEOT—2 %R CEimz LT
WET, TORPKMED T — & b B O¥
Wiz 9 51T E D Lz b nnad W\ ) i

W KK EETO Y5 L (VAP (LB F +
NOF4—ELF0 T A=+ F—DPRRAHRE
FEDDT =023y T TR, 2HLF -2 EREA
DHWiERDIZRRET 5. AV FRIT O
FEHA DRIEMBOF - ATDVTRRAR.
Capacity building through VDAP. Workshop allows
VDAP partners and collaborators to discuss best
practices for a wide variety of situations. Here,
they review seismic data, useful as eruption
precursors.
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VDAPIZ KILFE &R N XEB BT

VDAP aims to prevent volcanic disasters and advance science
diplomacy

ALK EIRBY T 05 5 L (VDAP) 13, USAIDEUSGSHGEHEL, i& EEZE Sk
WK BEBERTHIEN AN
NEOAULICHRABBEZRELTERZTL., HERRELBRAZR, 7OH
Y—FPa32 =T EWEXRTH—F, KUFEBHOFE- FHET.

« BEOXWUMEAKEC, VDAPRZYIHREYELWRAHNTE, BAISE GG
MAREISE D, ChISE->T, BEDOHEORLE(REL, KLKEHSUHRN
KHRKZER/IRICTHIENTES.

* The Volcano Disaster Assistance Program (VDAP) is a cooperative partnership
between the USAID and USGS. It works to reduce volcanicrisk, primarily in
developing nations with volcano hazards.

Includinginstallation of monitoring systems, research exchange with foreign
scientists, outreach and communication activities, and interpretation of
monitoring data in relation to forecasting.

* When domestic crises occur, VDAP staff can provide global perspective and a
breadth of eruption-response. This mechanism enhances public safety and
minimize social and economic disruption from eruptions of home.

2017/31/2. 15

LD IROEREFTRINEER, WAARBIIICHISTE 2 &9

LTWET, 2OV HIHEEFEAZ LT, v
RUT L EIT 4 T HIT> TN D DR
<7,

VDAP (I, % 9\ B TIIAME D kLB

KICHBRL TV D & FIIFIC, S b
RIELTWET, 20X RRBROBAER
DGR b 72 B I TR, D% %
LT VDAP Ol &, KILBLRIFTO X 5 v 7
2725, Filo. TOREREZEL T

HEOKLOKEEBICHGEBRT 2 ENRTELLNIEZTTY,

REIE AT L (NIMS)

National Incident Management System

NIMSIZ T ~ T Oihis - HEFIThi- > TERATHELBHERIZHT 5%
HThdH. TORECERSICRAREL, BRORILA O TU M
NF—FZhloTHERAT LI EABEBRToATEY, ChEEET
BICIZBEROAR L BABRELNFARTHS.

+ NIMSIE3DDELVATLNR—REH2TWS, Thbs, 41Ty
FERSRATANCG), ILFI—Vzo— - a—TFT4p—30 ¥
AT L(BEGE). ARIFRRATL (L),

* NIMS is an approach to incident management that is applicable at all
jurisdictional levels and across functional disciplines. A full spectrum of
potential incidents and hazard scenarios, regardless of size or complexity.
Coordination and cooperation between public and private entities in a variety
of domestic incident management activities.

+ NIMS standard incident management structures are based on 3 key
organizational systems: Incident Command System (ICS), Multiagency
Coordination Systems, Public Information Systems.

201711422 16

—HOXRDIZDIZHOWTEE LIz & B

S, fEREEHL L D D1 USGS D4t
ZHDDTTTN, 7TAV I TIEKEA
TV NEHY AT L (NIMS) &WHDRH
DET, ZHITWAARGE, WAALRA
TR, KE ENPDAR B EDT
T T OB S ITBIMR e <
L2 HIE DT 20 2 L BNER TR O BT
WET, TNEZEHATLHEDICITEROAE

DFFEEPMETT L, BIBIRAHERF LT 2 Z ENEETT,

Z O NIMS Ev)H Dix

v MNEBREY AT A, 2 DI, vAF—Vsr Y — s aA—F 4 X — g -

mERSHTWET, 3 DAL
5 D,

Ao TUNMEEBVRT A
Incident Command System

© oSl EITBRBISHELT, HoWHEUE-BHRICML TG TS — THEREA G
ATL SOOELER(5E, HE AR MB B RTE8T.

+ ICSis a disaster response management
-
‘Command

organizational structure with integrated
Informatian Officer

“Protocols for
Geological Hazard
Response by the
Yellowstone Volcano
Observatory”

technical competency skills mainly on
site, providingthe flexibility usable for
allincidents. Five major management
activities; command, planning, logistics,

— ty Officer
finance/administration and operations. YVO siCLiaison to IC

Finance/
Planning Logistics
Section S Administration|
- - Section

| ;E%%&é%“—y-mbrimﬂnkﬂmmtﬁ

i Hypothetical organization of ICS duringan 1
i event response at the Yellowstone Caldera |

Gperations
Section

onal Water Infarmation
* Other USGS Staff

YvVo

Selsmology and Active Tectonics Research Group
+ University of Utah Seismograph Stations (UUSS) BRANCH

Comimnaie oo

Monitoring

*Yellowstone Center for Resources (YCR)

! b=k BRI
| Partnership of the Yellowstone Volcano
| Observatory
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* Mission: State-level geo-hazards risk reducti g in
cooperation with federal partners (USGS, FEMA and NOAA);
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communities.

* During the disaster, they have to provide emergency alert and
warnings, situation awareness, resource support, emergency
operation liaisons, logistic support, public information, and
coordinate preliminary damage assessment collection and
“Declaration of Emergency.”
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Outreach for communities
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* Coord and open Long-standing partnerships between USGS, emergency
managers and other government officials to reduce volcanic hazards risk.

* Hazards-education programs: They participate in a FEMA certified Volcano Crisis Awareness
courses. The five Volcano Observatories support community resilience via trainings,

presentations, and partnerships for preparedness and education efforts.

+ Teaching and learning: They provides opportunities for educators to learn about volcanoes and
volcanic hazards via summer teacher trainings, downloadable teacher resources, educational
articles, and creative use of our various websites.
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Preparing volcano hazard map
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* USGS prepares the volcano hazard maps and publish
hazard assessments for major active volcanoes
based on their own research, and their information
and knowledge are utilized for outreach of the

ities and making coordination planson
active volcanoes.
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Hazard map showing lava inundation at Hawaii
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Summary: volcano disaster prevention in the US (difference from Japan)
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* USGS also is responsible for preparation of volcano hazard maps, outreach for
communities and raising social resilience with their federal, state and local partners

* VDAP’s diverse experiences (monitoring, joint research, resp and c ication) E%ﬁngﬂﬁ &: %E:'f?’ti i&? ﬁ D /C A i —a—o f: 713 L/

which are very useful for forecasting volcanic eruptions at home.

é@ﬁ fEHEE R L ITER L CnRnEng Z &

[)NlED-—- BRI IR A

tiowal Research stitute for Earth Science and Disaster Resibence

= APS-TN T S

USGS FNYP— vy MEV R EA2 GO T, a3a=74—~OT7 U N —FEBEZEKL T
W9, ESEBOBRER, EAREE#EL T, 2oL ) oAl ECES L THET,

ZOMRELEEMRE, HOLWVITERBEEEZH-TWLENWH I Z & e, Zhnbitanaa
T4 — L OBEEIEFITROTVD, &) DRKE REEM T,

E HIZ VDAP OIFEH TR L2 L 512, WS CHEix ke, WAALRRBREEATWET, BEIC
SMNETCHEER U L DIk UER A LT, EFEMIEE LT, KEINS, PHlZ LT, #ilkl o=
Ra=l—varbeoTnET, 20X RIGEDPRMEANTIT A E DMK IEE DOBIIIE) &
noEns ZELTY,

ZOXEIT, BRENRY VAT ABRESTNDEWI DEFHAKTT L, 41XV 7, HDHNIE

— V=TV RTHRfENZE 7, HE0aIa=T 4 —LOE#E L V) ORIEFICER S
TN D WK E AR RHE & B ET,
LETT, HOBRESTINELE,

H:EObHUNEITINET, FEDLBRENS Y ETOT, AEMENT A2 BB
HVELLES, BEWLET,
BRE : BB SRRERGREE 2 —Da T TITEWET, USGS #hind Lz, EH
=TT A XSNTMIES< D T, TITVREVISHITHIELE LT,

XV SADEEDT VBT —2a T, Uz AU 4 KIS evacuation 12 70 T A b
DABRBET DL, ZHIRLERLALTROLRNE RULEARVWEBRWESTR, 7TAU D
IZBWTE D W) JRIROBHHE L VWS b DI, "YP—Fvy 7 bk v F VAR Rah Tk
WDE D D,

Z U CEBIBREDE Z 5720 & FEMA B R2NWE W) TRENBHV E LA b LEDO L
D IRRBUL M A 95 L X2, EINTEEZ L TRDINTEBIZR S TNDLIDH, ZD~ADOL:
A Z R TW 2T & BnE T,

FH:M5L80 FEMA WO DI, ORI bW E | KENE Z o THEOMNAER B

44



LiaWne MEPEZ LR JEELRWY) ATTR, TNE <Dl FEMA &) USGS,
NOAA. &2 WIMOEHEEBHN Il > T, WAARKEFa—T 4 x—var7r7ren
SDEANFST, EBRICEIMEET 50, 250D L E2EBEXTVET,

BARMICERNR E SRS 2 e VS, REBERZ LITEEZBZ LTV RNEN I DR, IE
B b ZAEERNWET,

BREE: Szl oy — K~ 7OH T, Ready, Set, Go! &9 D3 - T, GollZmE kN Z -
b EpoTWETITE, BE., MALPRETFL T DI ENBESNDIFT, BEREYT
—If, BFRNEESIITHL ROV ERBNETITE, FoV o HURICKE TR, EdH D0
INIFFEE L CTORWATL X 95,

B AU 0 ERIEE R AT R, BIERIICIZA S OEATODLENLE 5 WO ik, Mk
MEZSTZHEIRDMNEND T2+ ETHEL, ZRAFTHRICH > T, BIRIIIZE
KB o7z &I, ZONIEIBHERINENI | ZH0IMARH LI TIEARNTT,

BR&E: bont ) T8 nET,

FHE: *U S, bLaXr MRbAUL,

2 A2 VT OHREEF AT — RIERIZESH TR/ OIE S bRt s FRIZES N T,

DPC 2SI OV TWNANA Lt 5 Z L1/ b £7,

BT Va—xEAnD, BIEELSLHLIHRS L EBVET, HOITHI D, £
L2 OV RERMBEITHIE L TWDLD0, RS2 L BNES, ML LB, VAT 4
OB BRIEFTHENL 95 FIT/ELIVE Lz, 23720 BV, MVMATEVWD ELEDOT, 20
ML &5 ERNET,
BRE: a A F2WEEE, bUREI TI0ET,
B EO9bbHUNE S TINE L, ZATHRITOMBITKDVIZLT, ZhnbBEDKR
B2 ET, 120 00D EL I ZTHED, B 1EORFEDIT) 2D ETOT, FOEL
BEEVWETULERNET,

T, E200nE > T8 nET, BEL, FEBEFV W EETIEEENET,

B ISRV E LT, B 1 EHOFROF LMD TN EBWES, —FRIOMEIT, A

VT OEFEHRE#ERO~ Y a =R ELOFRET, A2V TIZBT KLY X7 - Fi,
BB T, KALSBHWLET,

45



(MR YTICBFARRUDYRY : FH, BREEE)
FrAza 2oVa—x (12 ) 7ERTRRER)

IoVI—R EIA, ZAIBIE, RA=za <o Ya—xtHLET, A XV TOERFEHR
REROKINY ZATZENEEND F LT, BANES EHITTBPBNIZ2W 2 L 2&SH L L
FET, BRIZKNT, ESAICEBELATELZ LE2EFRIELIESTWET,

ZNTIEHASEIOA Z UV TIZB T HKILOU A7 T, B EERICOVWTRIEELEZ LET,
INDRADERORMRMG L I0 £T, FTHRANA XU T OKILOBEIZHONWT, ZAbEFE
MTREEHEIZONT, ZRNDLREEDR Y NI =712 T, TR b KILERY AT AT
OVWTEHE LW EBoTnET,

STAZ VT OERKILA, KNZZDOEIIZR->THEY £F, 1F&ALEPEEOMEICESD
LTWDLDONZOHIKTESD WEET 5 EBWET, 1ZEAEDRMEFEKILE RS> THET,

ZOFREWNED TTIFE L, ZhpEE T MR, RAREAF A kILL, 2D Colli Albani
bHOET, ENNOTNA—DHITMWEKLE RS THET, KILOSEE LTI 2>EHFIALZD
FLREEBONET, HEREBICE > THTFTET, A XU TIZBWTIE, FEkIL, RkiLZL
TIHEKILE WD S22 T ET, THLOHMIZITEXKLIZBWT, 77— b g
LAV DI T —a— RiZg > THET,

BT Y=o TWLORIEEAETTR, —EETHEa DY £T, hov- 717
LA ZHUIX 2012 FENBIER E WD LULIZ 2 > TWET,

EDVNINF—=RRHDLONE N Z ETTR, £ T,

PBREMTEE B IEA hr v R Y BIZBOWTEFIC 10312 1EIS B W BRI ERR’H Y £7,
ZAIN DKL L DBE T KL, 2R T REDRH D £, FrZ ML oWnWTiEE )
TT, THLOELEBTFKLKICEAL TIRAELT A, HHEWEH B - T T LA R ELED
TT, ZNNOAKRICE L TEIRAEF A, AU E - T T LA RETHEINTHET L,
WA, 70—, AR, AR THESNTOWLHITEY | HilE D ICffEo TAEU D
W, #HE, = FTOLUETHEINTHAIAFLENI LOLHY 7,

ZHE TAABREDSHNKIUAF =R VZAZIZIH5INTNDN VW) Z LD TR
AT 2B E LTWOBERTS, I - 7L LA DINLT INLIREENT-FETT,
24X Monte Nuovo T 1538 FICHA L2k BEOEK TR SN2 kLT, ZRO X HIZ,
KEEBEOEDCN LT, HoE - T LT LA« AT IO N 120D ENS 2 ERnbhn
DVET, THLHIEFRAEFRAKINTTITES, KILDFE D ITEBHRESTWD LD T &R0
% EEWET,

ST, RELOHERMAEL AT LTI T LS, EFRHREGESMBIIAE DT AT LDOAK
DO—FTTN, WROBFETIE R, A XV T TOVAT AEBKRIZOWTEHEZLET, ETA
MOEE, BEEZREOCAKNLTFLEVS OB ELDEFLER>TNET, ZOATA RO

46



FERE, ZOSFHOHEA TET TWETR, ERTTREE S X7 L%, HEOFHHAR,
ENINOFARL—va DA NT I F ¥ —, BIPRERESR, RT T 4 TR ENLRY . £
NOEFAHIEL LT “BFHL T EHLTCWET, 2—FT 43— arya@idairo0ik, X
M ERRER T

ST, ZOVATLAOP TR > TWHERE, EOERTTITEL, ZAEKRKEEZ = SORHHIC
FIFTWEST, AL TDAXR N, BEATDAXR N, NG CEATDARNEWND
ONRHY ET, HRLEELRONC THY 4, ZWERERMEEZET L LI RKETT, Al
MO~V THRISTEES, £ BICEHL TIHUIR TG TE S5 L5 b0 TY, #ilxif
BAIOLOREIEERTH D &1L, B ICBLTUIARE, B, H50EHF LD Z Ly
EFT, T D COZA T THIUE, THUTBINLRIGT D E WD Z L2 4, Kilhd U A
7LV O DI BN CIHESNET, RO THIRD L~V ARKRODBND, HOHWVIZEE L
TONABRRKRDHILDHDEWVWILEDITIZA > TWVET,

ENTIECDOEATDARY EPRERI T b EIRDENEND ZETTINEL, EERREHE
BEWVWIHEEITIE, EFTARN L= aF a3y T 0 bONRTEET, ZHUTTRRER
OF T, TRFERDORRICE>THObNET, ZLTIDOAXR V=Y aFfraliyT  DE
AR THY £ EL, BIFERLEFEZLORETHRANICAD E W) Z Lk £4, &
2R ER B, 25 VE INGV (o # U 7 ENSLHIERER S KO LAFZERT) & 2 D
FIZAD £9, FRMOBELAL T, FIZEERERERE, HDVIEK, EmAfRos
HHZELET, EWVODLIOT—TNAOELRBED, BAFEICHEIIKHETHZ 1D
TY, ZAuk, BERICEKIT KO =— X720 TF,

s, BAaRkHSD Z2oH & LT, “Di. Coma. C.” LFEIINL A xSt & —DBWNERICTL S
FFoET, Zhik. “Direzione Comando e Controllo” MEEXFT9, Di. Coma. C.I3HERE
ICHEASAENFE T, BRBICIE, 727 =WV, v o AT ¢ 7 7oklee, EWmBAMR, kLR &
Wo TZHERE B U 97, Di. Coma. C.NRERETINEIS; T L 9, Di. Coma. C.3 D
ERpE A= aFaly T T BIERAET AEmA R £, LeA->T, Di
Coma. C.3A L —vaFaly T fIZfoTROLENWI Z&ITD £,

ZOFNE EIZHP> TRL TS D%, BEFEOMISTY, IAITA XA TORSFET
HIVTHG BIEERE WS Z 222 3, TTRLRFRIZIT, BIRERL L TOA L — g
Tt Z— COCLWI bDERISEET, T LTREMND, HD5WVITHIRO L~LZE
WL, HU L~V ORERE Y X — N TE T, Fx IO LD F N —v g o 2 —%
ma LA —yartr—ii L CERZEZELEST, £2EO L~ T Di. Coma. C.
INET O D AITVET,

TiE, KLY A7 BOTEBLE AR BOTL X D0 ZHTRMN., B, &25WIixFEks
FOVTNEALELGTHIENTEET, FEROREHE LEL T, KLY R7RZFR 51
BE L7 AZICHBE LIEBEDOA =TT 4 7 Thoteh, F=F IV U TV AT LADORETH-

47



720, vFIVADOERFTH-o7-0, BERKEH E Vo2 b ORFEITF LN ET,

—J5. UTE A NTT O B REIC OV T, KITFEIORMAZFTM LT, 2 L THE
WIS CTER L~V 2R E LW 2 g LEY, TTRRGERNER L~V OFITICN L TEER
BNET,

TIEE I Vo BN EITKIL Y 27 1IZBb>THhDDOTL X I, BF¥a =7 ¢ 1345
FULETL, Fxid, SR LICifEEEZ R LEGEEA, KECMOBFEII 2 =7 123
LHEMHBERZELC, BFala=7 s THRAE#ER LFHTHOVTWET, £L T, INGV (24
LCEOEEBED N THNET, 2F 0, INGV IZIXEOEERH Y, 2O T, INGV 1LH
B kY 27 OBERICH L TELAFFOME— DM Th L L ED LN TV ET,

—H. REPBRFEEE v 2 =7 L3, BHESICESWIEABRERT 220, xRN E
BT D 2 ENTE DRI 28T 5 2 LN TE £,

ZHUTA R AR Y KIUTHEANBIEET D Z EEBELAITT, ZBO XS, HFsBEIC
KL TWHOOALRTF U RAEZ =R ZAblEENEi RIGGEEIICEIRL THET,
FNHIE T 4 LY = K%, National research center. INGV., EZFHWFEHEE. b i T
T, TNENDOXGTHWO=— X &M= T 12O ORECIHFEDHEE LN TWET, Kk INGV
EHYFETN, ZIUTEE T AT Db b B REERME L $3, £ ToOf#IT DCPC IC
LI E T, ZL T, ZAHITRATHEINTEY, 2 TCoOFRITFTEL DB LT ERT S LT
AHZOTY, EFRRLFEOLGEIIIHRMAERNHEYE LET2, B FRNE & 72BEO
IR S TH AR T,

ZhPSMZ L EMMICITON D FkA OIFE) E LT, RIEERVHE LTI DOFERAHY L2
Lo, WEFHESET ONET, NP Fvy 7R INGY B LT — 20T U A& b L
2, A IFA_NA A AN T 2 B E~ v 72 ERlRLE LT, A E - 7L 7L AT
fEoTWET, BT —ZOMEMmET Ve Ea b Lo, ZORWVERIIRAZRELET, i
[IME K AT A FE DT D HUIR 2R DO T3 KR O R A 5T 2 2 & MEE S 5 HUls 2 AH Y
LET, Fexid, 70 TABDOANTZHR, 72 FFHIUNICHEET 520 ) Z L2 MEL TWET,
AN — NI EO KUK ORE FIC L 58522 55T, HEnYy — 4T 548
THEBHESED2DT TIEH Y FEAN, ZIUTEKFFO RN ECHEKDORSITKFELET, L
Ro T, ZOFHEBVHIRITE K DA E o 7B DI, ORI D A X 35370 T2 & Z 1D HbEE
IER O A R 8 Rl T BNl e o = S

BREEEEE LW ) DIE, HOERICL > THRESNDHE— DT A FT A&V H DI Tldd
D EHA, HITIEEBEITH) 2B TITOET, FIZIERZAEAALICONTIE, TRE#RIZEA
RIEEITODONESTVET L, BRI IS 2 ERNREHZH L, HOY AT AR
THETOALNINICAEEZ LT, ME OB H 27 CEd,

Bl Z X2 DIFBFOPTEAEL SN TWDON, Ko0db 0 £9, Tiud, BB E I
THNEEHMAR S 3, 77805, VAT AIBTH2ETOSMEIL, B OWNEFHE L0

48



ThV ., TOFHENIANL ORREFOIZVFMLIZDT5Z LB LHET, ik, B2 ¥ —
T ENI BOBNEMHIZET LN ETR, FIZIERFEBMTHILUEL INGV S5 E LTV ET
2, ETORFHE S B L- I RITULR 0 EEA, T bilg, o778 b

DET, TAUTROLEZERLOT, ML~V &2 WIETHH O LU nTh, £ OHlk
IEATODLTHRDHSICENEZERE L, 2> TITEITE 5 L 512 LT < TERY
FHA, THITEFERS AT LDV —7 70 —TF, HxrOTITid, HIBREHE NS —o
DT —HBA->TNEET,

Ao T BT =4 LERT —ZOFEOT — 2B £, DPC DKUY A7 47 4 ATH
XELTUL, ZHITEDOFEDOEY TRLEL IS, EFA2#L2E U T, a3 ala =54
U O T ERAEERD O XLER & L BRI A T T ET, a0k Azt EBEHITo T
EF9, FIZIXTFITED, HDWVIED A== DKIIZONTH, £9WVo7cZ & %175 T
W1, BEOEMNHIE., Commissione Grandi Rischi 8B SN F 4., ZHIIEFRHRER
FEMEITHY , TRAERIIFFEOEMICH LIS ZIT) 2N TEET,

B L~V OEFEICE L T LEARE-S121E . Commissione Grandi Rischi 23814 L4,
BIZIE, I E s TLT AR F T TROIERRITF U 7 KILDOGE, FlobHib Rz &
F ORI T2 0 . P OBEOBEERIEFICHRWNGES, JIUTHE LET, OOt
FDRDFBZEDERFIE, B~V T DR DO TR, TR, #5280 TH 4RIT
IMESND Z L2 £,

THLDFRIFIKUDEHR L~V ERLTWET, TIZENTHD Z LI1FAF U TEEROTILKR
WTLFEREATLEDR, ZOERL I ESWT, A IITEONEEEZE D Z LI 5,
BN D IR E BT DN T, Bxr OBREIFIRE LS o TnE ET, EFEFD DPC RN XV I
AEFRDTNEET, ZOEH L ~UTKLOBEREEZ R L THET, PO RICRD LN D
ZEiE, EAREAVEZRORBRDY BB o TN L) 2 ETT, 0 bRICBITT 5B T,
SREEDSTRVEIR AT WITEZEPBRE SN D, HE, ALV fkbbHbAAL I TN, Z
OEGITE UCHBIAES, g, 2o LIEHETA b £ HRBICEE T2 & &80 £,

RO E IR COFREN LI 0 £9, KLY 27 OBENHER LS VEETT D
BE, BEREA T ¢ AE, 2 A RO L-LIZBWT Y, MO OITEINLEE SILET, .
i, ALY RTEODBEOA XL — a VOBERH Y £, £ — a9 DB
T, FIEECHE S TITEILE T, ZHUERAEA A LOA R —v 3 VOEBEOFHH T, FA
HIZIE. DPC AHUED o N — =% ODRFF LFEL LT, FRIOERIEZZMIT T, BESL
LHROBISZL VO TEENLRKENVDO TR, I Z OMBESEOBRR PN ET, KiZE
AL BT EEATLER, MRGERITEHEMKO TICE ML THWET, Thbb, fRAER
FEHEEHIEFE L TWAHEE S Z LTk £,

FeaDEHR L NN —BEREESLEBEOaAIa=r—raromhTciogned, Zokin
5L TORES SV A ThHIUL, KINEEOBE &\ ) 2272 b TEVWE#RD INGV & K7

49



MO INET, Z0 D DIVOIVZRNEIT IS LR T UT 2 50T 2, BIEOXRE L
F LT, WU CEPHE 2 MBI LTHTEE S 2 LR 4, 2ok RhE i3 A
BIRIATZ Y . #7 BEVEAITH RIS L TRz L2 D | KIBERIS A T i BRI T & (2%t

T, BODPOBANTHED K OWRL7ZY LET, Fx il INGV & & bIfEo TV D HER,

DIEDBHAOFEFT 72 EPMER L T2 RINE R Z T v a— Ay E—URH D ZHUIHRTAS
ICEHEED Z LN TEET,

B 27 2%, FlziE, = P FILEdRICHFEL TWET, BLLogEs ) ) 47T
FTE I 2= =2 arbIRERUTTA, EME—ES O, b LREARD Y DT Ln
IYE . KVEMRERINRbINET, Lo T, FxixFkicrECHE2H L ET,
DPC IZZ 6 DIFMRMFEE LN HIT, INGV ROKRF L & HICET A2 & CTHHMi 21TV E
To bLEMLNVELERTLMLERDDL E VD Z L Thiu, £OFHRA MBI L, k)
ZOBHIFICBEMRZMC, £ LTHERER/IREEZT L 0D ZLiZhoT0ET,
INGV DSFATT 25672 SCERH Y £33, ZOFIEFL 10 £ D INGV & DOWHEDHFIZA-
TWET, KUNEFENZE L TS T 28, Bl IXA b r R U ox b ORI 0E OO
KUNEEID K 5 72283 F R LTE 5 UNIZRET 20BN H Y £3, F . H=0KIE
FOPFICOETE L TUL, BERICHET 53R 00> Tnh, FRICEITSNE T, 20K, &
SEREDLERBRESNETE, ZROOERHIT MR hr AU O XD Rk E 1358
BEOL L TITHEICIE, Ly PERITRAEOLLTIE1H 2EFRITSNET, 2FED, F
TCRAENE L E 3 & BIBRICET 20N 21T O CEPHEA L Z LI £3, 2hnb,
FASLEEWI B ONRH Y £ LT, THUTHGOETZITRA LV O N R IOBEND
12 BtE, 2 L CTRAIOA L v D E TR A L ~LRHCRE DN RO E 5 6 Bk I
s E ¥, ZHFFEFITHEHELRLE T, BROSBZHEELZLOTHY . FRLETLHON
W E ORI Z T2 E o Te iz m$ 809 REREFEERC, TRISHDBIRICKRT D5 il & v o
Tz, et e G ET,

ENNOMEFELNOILDORHVELT, ZHUL6 WH ZLIZETOXKLICK L THITENT
WET, Lol FrEDOFEENRAE LA, 121X Commissione Grandi Rischi 75 INGV (Zxt
LCHEZRDTHA. INGV X Commissione Grandi Rischi (Zxf L Tl & 7D LE A 2RI
HETLHZ LT £,

Vb, #amTd, B2EH Lok, BFaa=7 4 L ifiRBGER O IBRIZONTT
HYELT, TORRIIRELHEEL TWET, BEICESWO THERA RN Y 2T L OE
AT TWET, BFaia=T 4 LHRERER L OMRNZEDY EWVICE> T, AF—F -V
A7 S HETH LN TEET, MREERIIANL—2a VBRLOWET R Y =7 &l
U ChkA 35 CRERBEM AT T L OV MATHES, #lIX, BABELLELLELD
I, B U Z —TIEIBIRNE Z DRI TORMEM S 2T HMZHONWT, ZOMIZH < D0
2 DY EF 2, K4 TERZNMZTIROAMAZIT> TOET,

50



ETOTREERBIOHYa I 2 =7 113, 2R TRFRA =27 7 4 7 OFHR, K

AN MIXHST DR 2 b 25 Z LIZHR L TWES, SHICERTREET. WEHL T
JuP—affio T, RHIZHEMARETE L L O RBEIEL AT L0 bWl A <L — 3
Y VORI A TND & F 95 2 & T, U > T RHHITEA THWET TR E S,
E0 XOWBPHZRIA, A —32 g v EOMRAE T RICIREES 5 7o OISR 2285 ) 8 32T
T mZRICRV ELLER, AABBR D& bEELR AT, TR EOEEOBUEY LEIE 2 855 L
TWS ZEDBRETHDHEEIZ LT, AZIVT TR, VAZRBBENEZETEWVWEITE AT
Hh, ., HBOHFENR IV E L, Ao 7L LA - BT T TiE, 2012 FEICTHFE LN
NRBHRY E LT, ZZTHRBZOKILIOHIZEATHD AL LW Bl gxm< 2D £L
o, WRIEEI L HV E LT, [ZHUdkiLZzolz) Ens EMiTmEY L2, L, £h
THELETHTIEH Y FHA, FRICHED FELTLLLIEELHE . BKRFIRE, T s MR
REROTTINEDL, 20 o7 Z ENEFICEELEE->TVET,
BWIREF ¥ v X— IOV TER LET L, TTRIRERILZ O o BRI & I wisE
XY o= ETOoTEVET, 29V oleFy o RX—UTHEV A7 16 AZ—FLELT,
WITAKFEY A7 KCHE S, £ L CTHR Y A7 I RS vE Lz, WD IE, Ky 227
WRBR LIRS TNET, TIVSERT, A XV T 0K A7 OFE# %D DIHB % BT
LEWVWF Y RIEEENWET, HURE I TIVET,

AR E2LbVRLEITINET, BRMODIZEINELTZ-50HD EFTOT, MInTEME
MAaAXs b RHYELLELBEWLET,

BRE: bR Z80nWE L, 72<HEHEN272TT, BEEZLEWOR, 75 TALDAN%E
T2 REH TR T LD Z & T, ZORFTDIFTOANTZBIE, EOL H0EITFRNEWNITF RN EWN
DT LEFNPOTNDLDTLEID, EIROTHELZINTNDLDTL X I D
RoVa—R: ZHMHEEILHVNE Y ZTXVE Lz, BEHONR LS THD AT HIE,
TOBLBRFEZ M- CWALERH Y £, WE, Fx ZEF TORMAEES TOE T,
FNEFNORGEL 72, “BHebo” BAREEAZES 2 ude 0 8 A, —EBIREOR
SRFEIE D TENIT, £ 992 LBEEERFIC S 2T ) REDPDRDLNY £3, Thnn, BEEER
TLZRRGINCED DI, ZO%., BOITMKETICBEILET, Ly FY =0T 5% H
BIRZIE, A2V TENICESRE T2 ED D CTOET, dERITSRE TS, £ OIS T T
BODLETBEL T, £E2ICFELEWVD ZLICRVET, LL, ZHUIRERTF ¥ LIV TT,
RERL, WAITEKPEE LWL ONOHEITONTFEATNDNETT, LWnHDh, H
KB ZD5E, HAKENWIONREIHRNWZ EbbiuR, Hr AbLiciEZsE 0oL dH
DI TR, ThEIKREARFy Lo PTER, HETHLFERLEOETT,

BEfE: zo7my—Yy—i3 fIROANEILEITTIZ, 50O 2 La205 L0 ) T LITP#E
ZLTWNDHDTT D,

51



Ro90a—R:EHTT, HELTOHWET, b FRESIEINNoTHET, 2OT, Farnd
XL, FTICEELINEND T EAMEL TR ETREERWET, TRIIBECARE i & 2
RONEH > TWNDHDITTTNG

BREE: bone > 23 nE L,

BRE - BEBT R RGEEAE L 2 —Da T TTEVET, ElRL I Fr—%bH YN
EHTZNFE L, FEFEICVATZOLVE LT, EOLLVOITERHETToE0Ws 2 & h
I<HEMTE T, HEFIIBBIIRV L LT,

—-2 Question THIFNE S JEIZEROTY 76 OBFEOFE NV LEEEIC2D F LT E
b, HOOT YT DL AN, AMEIZE > Ttz S oz RET oL VWH> 2 & TL
nEL, ZOANEBIFZEDOLEXORMXICE ST, FANGHHET I LE2BLZTVHo LR
LD, FHEBEKDPEELTOLLMETHZ 2B TELNDIDH,

HULANREL ThD LW ZLiZd, BIRORENHEEMCEELROONE S ey

9T &, b LHEANGEEET 2 L) 2 & ThiuX, 72 FEMFTOJEMN X THEr S5 Dby, HOH
BWIZBWTIE 3 AT 2 LRI CEME &0 9 DIE, 10%< VLRV ENS Z EABNTNE
TUNEL, EOXIRFA IV TORMTREISND DD, ZED~NAIZOWT, ZhMRZ R
WLET,
YoV —R: VN ESITIVET, HENILRZ DR\ XI5 T 50T TTR,
INGV LR HREEEEOE WY S 2L —2a BT AEZDLDE L, ZOFTF L2 H
THI LT, BEMOREE AW L & AREIIE D RO, KILKA E OIS 5 Dh>,
ENL BWVWOEDKINKPHIBRIZEIRT 200 E 0D ZERDNY ET, TTOT, EERITHE X
DR Z S TZB T, A& N EZIZHDIDEWVIDIXIEEAELG N> TWNDHDT, TOERD
WX ZARICHE LS BV FHA, BELZRNONDTHA I AXITH DB EAWHIEIZ)
HEV) ZEIFRH L TWETOT, ERRITEADEZ o2& &2, ZORAME, FEIZIS T T
BEEE L 2 T uE e e v ) ZEE Mo TWET,

FREFHESE VO ON, ZOEA WV, SROHUBRO A BIcx LS TnEd, 4
ZIFFERICEHEBEOSWIMEEDOH 51 > 7 Z1%, BIFERTHEEWEHTIEF—brok
BRELIEZWEENETN, ZoOHRTTR, Jiuk, HEOFEKLZ CICEESNTHET, Zi
%, GIS Z HWTHED Lz, BIKIE A 7 T DD LT, ZDT 4 T3, 300kg/m?
DIKHED D ATREMEDS 5% > 2 FEIICHI Y LE T, ZHITFERBEORENEE S5 BEICHYS L
FT, MAIFZZDOL I oA 7 T LREIREN DD Z & AR, FBIKIC K 5 EE2EEL T
E

ZOHIBRDNTZHIZENEZRFE L TWET, EREFONA FIA 0 2@L T, ZOHIKROE
BEOEWA 7 Z12%F L TIE, 400kg/mi IZTM 2 52 5REDNLETZ L WD T ENED HAL TV E
To TOXIBRMYMAITHEDE, BIKIITE U T AL T ZITVET,

BREE : a0 7I3KER, B LR, BMAREHITIE, EZRFT X0 Eaidk

52



LTZRVWZ Y TROTL L ID, TILE BRI ZOMIED X - & BEIZREY IR THRWN
EWVWTRNWE SR U T DO TL X I D,

IV —FRF, TR ETERBNT, EAFRAERICH T D KILRORMBEICET 204 A
URHY FET, HIOBEHE THREAMOND Z LR ETH, BIZIEZOHEIE. TORK
KA % & ZTIMI RN D ICEEER L TWET,

Flo, RO LN TV DN REET 5 2 &0, KIUKOBRE, B (RET D7Dic~v A7
BHEETD EEEME LT D ED, FHITHOFOFETHEARONTVET, ZORERO
RREELISMZ b RITH D 37,

BE&E: bone )28 nE L,
B WITH 1 SORZOHEHRICR D 9T L. NEMFO S Y ORFREAEN S THARD KL
By o Z & THREFELEZ L TWEEEET,

53



N=F NPl ;o
REESR (NERF RhiHEH))

BH : T W EE L, NERFORGS
HYTEHEELZ LB EIEEEPLE

BADKILFR +, £ L BEOWE LET,
Volcanic Disaster Management in Japan -
A HOFO ZFEE, THARD K LB

y 4 LS F e B B BRE LR, ETRE
2941185228 S NE: 43 N -
NE%&E&%E(M%@%)JT SEE RE-bEEY) TOBEOYII R OREE ST
D‘rectorffkie:c;ﬁand Planning, fi% i LT\ I/ \ik u_l Ea{%\f E 5 l/ ' 5 Hy D ;ﬁﬂ
Director General for Disaster Management, Cabinet Office (7%% L/-’Cll \ 5 7536?_'0‘/ \_,C\ %il\% é ‘@_‘/Cl/ \7,,:

Masayoshi Hirose

EETZWEBWET,

— » & n and Agenc :ﬂﬁ§b\i@®k§b\i—g—7b)‘ b\b@é

[oams  CHEET e mmtem,  ERAsAs - .
— o HIRBF DUE D T & A 72 B S % B> T
e e e | N BHMENS D ETIENET, NS
St s g — il [
BES | mews SRR gaesemees ZIWRLETINE S, NEO L & IHENT
o e
wans TIUID T wswm Syme IHREAY R LW D 2 & T, BISY KE
- -
— NEESNTEY £,
’ ZHUTFERR 13 4RICUVE OH T ORI 72
DE LT E S, 13 FLARERS S KEIX

Frn KE & LCTT o LRE S, ZO TICBORMIEE BhR#EY) Lwnwd LT, BKICBET %
BEARERAZBEROFHHNLRE TH 720 Lo, R LIZEEITE WD 5 I ITHLT 570, FFiC
KL ETTITINRE L, TIWVIRATHZEPEREOL - g 20 H 2 ELaH-
TWDHMIZZe Y £77,
ZIUIRAETEEZITHO>OTTIFEL, ZObL LICHBRETHAZINISIICHATIENEL
TRIEEDPLBHEMH TV AR TIIZ ZICH ) TR ELERBEEOHRE L THHo=—V =
VRELTRGTHRRELTVDEEVNINEBICR>TIEWET, I FE@ e LTSt
ELTWAATRENTIEVET, My 7BEETHLIGEE. Ny TR RN AFEAETH
DAL HFENASWARMEN ZEWETIT L, Z oM EEE A X o TG EHED TN D,
FBIEEXVEEORBFE L THY I LT E S, AAIT C3 TIHFITLFTY A7 BEmHE N
IFRENR DY E LI, KK, RRSHERCEEDFG/Z L . AARD U X7 3@ & D OB ZENR -
TWET, 2OV AZTKLUOHRE T, PKSLCHEOHEENENE WD Z &2 £7,

LI HIERIM R0 TN E D, BHARDKESIEEF 36 4, 1961 12| E S v

54



= TRESIREARE] EWHEHRICE SN TARL—va v a5 0 2 LIk TIENE
o ZAUT 1959 FICFBEER L VI RREN TS NE Lz, AARFAKDZL, millb o
TTINE S, RAAKEK, 51T 1995 FEOFRMIEE KRR ATO —F BIRKF THEN L -
TZDIE, BRI RERLIBE T &b, 5000 ALL EOSEE A H L7-JHEE SR, 1959 DR
FUZ72 0 £,

Central Disaster Management Council

RIS (SGhE) ). KEAREZ L

SRIENEBEXE AN FEEBESH TR TN oy, &
Chaired by the Prime Minister. ~ . .
SRR, TELARBBORRUFHERE THA DN HLHA TS TN E )

Consists of Ministers, heads of public institutions and experts. DK 1961 o TX His-
R, PHKEBERETE DR KEE X 1% ARV
FAHOREAL . BANEHEHR | TIENET, Ok, RENLL
EFHETHRENEESTVS,
The Council develops the Basic
Disaster Management Plan and
establishes basic disaster

KFISCTRELZLTETEY
T EL, ERRRERNIZ, 2D

management policies, and plays a WIEBN b OB HEAREE LT
role of promoting comprehensive = oy
disaster countermeasures. " L ZE8WELT, ZORTHAREGKS
HBEVIDEMBESITTISNET,

ZHUE by IR SERPNEREKE CTREN A > TIIWET, 2NN A#E DA Ao
TWZEE LT, EEEOPROEAFTBLELZFHZFE L TWZE< &0 ) EREoR
SR MaRD D —BREREZHTISVET,

Structure of Basic Disaster Management Plan

sumcsarsam /AN IS N T VR s g

‘ RoTWNDENESWNET &, EiIK
‘....,2'3". ﬂluiuill&l l*lﬂl kw!ﬂl!’l !.'.?,’-

- T SARKECLIET AR

" RENMNM  MZNENR  mAREWN  AREEN HI35 3 5 DT, ZORZTNS

RENREYIN FERRSRERNNY (ENASRENN QRN KEITAHRKE, BIFERLELE

-

(REAMOMEL D L R) KIFER A TWETIFEE, £+

SRSy B EEs MUK B R, = 0 H

AERHBERE | STHONN €M S Dt b A g
QeoEe®

T. ZhAekicimTaxtiE s, #

AUDME 2 TR LRV E W) iR AL L TR D £7,
ZNEKFEOTH, BETDHRIOTRHERR, ThrbR K L & OBREXKR, b
B S>THBEEARSIITEAZED TN NE NS 72— &3 TnHD L, FEEERD
(BRSNS DREI AN AFE T2 2722 b H D £ LT, ZOEKRFEOPTIR, FEDN

|

55



TROLENTH-7D, HEMNEBTHS720, FRPTHS72D, ZOEESHE, HFENY
EIZENTHHFEIZR>TIEINET,

FRRCENZE EAREIITAR L= a T e SEFSIERIOES TTIWE
TTEL, WERLELEZLIIZ, EVAAATITREREDO S L ICHRRSEPRESNTE
WELT, 22 CHREAGFEZLTET,

ZORFKBEAF B bHEEL T, ZIITHETEE L ZSWETH, RIFEFHMAMLEL
72 24 OB, BTN HV E LT RE L, TOMKBNE LSS ERRE A KE L CENE £
T 5, ZORKERFHEICESNT, TNENOEENZE I VW) bOEETHZ LTI
SVET,

BIEEBAZVTOREZRENTEYELLTED, BIXZZICH 9 —DRELALHEE L W)
DRAS>TIINEL T, TS 60, 60 Z B2 DHMENRA>TIINET,

ZOBRBICITWDW L T 7T A L OBEATH o720 L, KEO L IR AEA TN
CEIBRERDFHFTHSTZD L0, £HVIHIFHZOEEALKEAL LT, REOF TR, K
FOHHASTWIEIZNT, AUEIICZIVIFHESC D A2 LT, 2N L) & &EITiT
FITWTT2L, SO UDFEITNEEL LI RRICR S TIIVET,

e TR R
Outline of the Disaster Management System

ST R Y BB ASBS SEE T &

ROy | MMERAE P pEE. E O EARGHE & LTz b T
M it LDt gole mj Iemnlauao’:npi’lo m‘:a“:‘»cbsaslel N - fe==
e e | (PO TS, 0L IR
- HE Governor :&33;:;’;’: :‘T":;llenllew":l“(;;:voa"t;‘n Plan jj /l}i[\:% Eg N jﬂai ﬂﬁji ??Lﬂz% Bg k I/ A
WEFTR LA
:é::gﬁ:: Prellectural Disaster Management Council — -g‘ 5 D &j:\ ,/[Z\j“‘ L %) %Bﬁﬁﬁ!(%)%ﬂ%&:

| RARER S ﬁ—“—”—’—“—”—*"j‘ skt | B N

T Elﬂ: i nobOTEHARL T . Eﬂi{i’g

S s e s Gigmigbns | CHET 5 b0 TR b XD

[ R —— ,',.‘2‘;25":21:"’_2?;";:" '_ VO BB b 2 5 T X biC
R | WL AL BRI K SRR TS
Lo TIZEVET,

BHHDOAT A RTEWVWENTZOTTITE, FUIHNEFICEY £ LT, —FLANZENTNT,

FAFDNWE S 70, BEE I RMBICENTHL L) TITENE LT EL, ABFIE S— M2 A A

RPHER D ED T, WEHRIFT 100 A< SV TSV ET, 100 4 0T, = ZiCif

ATWDEEREIE, FIFRBTESAUITRREEF->TELILT, B OO Z T IZE )T
N D AT,

ZUDLOHEMIT S Ay ZHUTHIRICH 20T, EEOIHMITEE 2 S5 DI, #hiEFRIC

BN DN D > T, MG ALEFYR L L K> TEH L TWDMMRICRV ELT, Tl

Z OO, FU XD RMHRRIEEIC > TWDbIiFTldZe <. B2 ® Branch > T\

56



B S EFROEE
Establishment of Government Management Headquarters

SRS Estblisher

Tt NI, Tt SR ol

PRk I (MR PIN R EAE

FHIE Chiaf

[jgls: = B AEE (I

Autherity

* A EE N T H I B R R RN B R S D 2]

SRR, s AHE . HERE () & H R ICH T 2 SR T R RO R

(e SN TR, FEND0 S a #52 TH]

- ETEITRRIC A T 5 ST (R RN AR A 0§ [EeefdetE] *x

D\i—?—o

IHLMAINEY RERKEDLEZTIINE LT, BEKENSRAE L VD O3,
WRBERREL, I3 & DhRphssig &
AN T2 T B T OEEESEE R RA 2 5 &

ZAUE 1995 FEDORAFEIERKER O & EITHREOBEHEMN LB ST,

LHEBE L . T b AR L

i B T gy | kT e i BHE % [ TR 58 ot & 9 2 HEBE A3
ot ai:‘?l;’g’%‘;‘?:'f)‘f R ;i:tn f" TOMEEA L =P P R
DEE R (R ARSI A S AR ) T EALL =R L] N NS —- —
i L T Mping D URIEL TV DRBUC R > TIT &

WET,  RIEFEAZITORITY

Prime Minister Minigter of Slate (Minisler for Dieagier Management)
BFEE [ (B 18 2 RPN R P EREEL- 2 PR TR M o M 2 T e {7 S N
Ear o ’ RO B <(3 L0 B RN 5505 AR A TSWELZTNEL, B o
AT R PIRARF R B T 3 A AR R
FHIM e ToEEAE P EREEL- 13 TR o R 5 1 F RS > = - SN
Fortbara A BRI R <13 £ B RO 5 A PR A TWLEITHMENS Z LTI
-BAE RERAB LA RN n s | MR RER
BRI T S E MRS R
wfad) . > Fo 458 H2 AR AT
ciE e TS F9, BUFIZETIIRE 2 EKEFENE
Secretary Gener|
AR R D R DR T R AT BT K A {0 S B i iz S ani 2] AL, ZOOREE NG KXTE
uriediction ared GRS S e e B, 38R0 28]

WINBEST O THWETITES,
ODOARMEHET DHZ EIZ72->TEH
P P

—f TN E S, WEREKREZ~y F& LT, BIFRREME
FTHZ LR ET,

4 ECREE SN0

WAAKRERDE ZITHRELZ INLEFHLHY E£T, —FH T, EZFETIEIRFERVOTTITNE
b, —OOEBEMIR TS EE LK) ZRIKEE R KE . BRI EWET &, EH, 1ThHAR
HEDTT 273 100 A& 2D &9 258 — OOERIR TIIISA R LWL 9 258 12E, Ik
HRERAERET D2 LR TIEVET, ZHOMIERZLOB S THD, EFHKE
Toh LB Y RE A AR T2 LE LT, BRI D 72 D RAT 23R E T2 &\ O
BT o T ENET,

BRI ZO LD RREIC2 50T, EBRITEZ 280000 2 EHTENET L, TRE A
BEDIEONWTND K] AW RIENRHD F3 L, PREY REZEHLE 3 5 BREHEOEM=
VIO BLOEFIT RIS Z TR TIEWE LT, EHEICESIH2WITRE L, BUFE L
TIE TR e bFFO L N S L —LEFF > TSN E T,

ZNNHH 9 —o, T IOOR
MBS D Enof & X2, BIHTH
KRAERE NS BT 5 &0 9 (kA
7> TITEWE LT, HEAIZER

B EEANEEBORE -Rib-
Establishment of Government Management Headquarters — On-site

RRLE - FRUT Db EES
Lecal Management Headquarters for Extreme
Disaster/Major Disaster

L B e A o R . DT S e O et B (3T
i drasie | e T

REEE
Criteria

wAE | FIRIRCEES. MMEFEEREE ¥

Chisf Cetinet Office Deputy Minister, Cabinat OTMQ Parlamentary Secralary e /% k 353@;'3 s «( s @zlgl'il's ﬁ) ﬁ ey : :Z
Frpdd | DEEER- B BERE D Re AN

Main ZHS AT RART MRS, 050

Rolas S DRSO E. FRWERD EH DR,

bLEd e, BliE oML EICT D
LW EWT, HDOWIBHTO—
I 2R D b ONBHH LD Z &
bdo T, BUXIRAT 2 H I
HZEZIo T EVET,

WO I A e I BURT T IR DU Tw i R
DETE EIZERL - o B SR S RS A R VRIS (SIS T 2
QE R AL MRS I DL T
DR T TR R T D e
DEFNED AEFEEMERSICLERNEE RRRFIC RS B3

[&=]

* e a0k BENATER M MR (. L ER I A R P L ML

(DR R D N

TR TR NIRRT (T 18 - N T

DD RS (M TS AR i R

T 1 SR T R (R IS S S S

* EIRFOEEE B L EERER T, R E SO IE 1L VIR A 13lC DL TR
* ME AT (1, BRI R A i M L

57



L RHBEIINBEFORIKE CTH o720 BUSE N T-> T, A0 BIHIZERRIZIT - T,
ZZICEBENTIEINVET L) B COEKHETH o720, EARBEERS L0 E0, BARH
WZEIWIHTFEERNTEDLONENI) Z L ERHETHZ LI TIENVET,

B KI5 E O TN KINZAH LKL LIAAVTHET &,

Implementing Agency of Volcanic Disaster Management in Japan
B K (LES S ECIT &2 2 HEM b - THY. HICRE- VR RNIEOMM. BMREA AT {88 NG o N A > >
¥®ﬁﬁﬁﬂagﬁﬁﬂ4th%ﬁ; Bﬂﬁ&ﬂ@;ﬂ)ﬁ}!b‘i?. EI{(;"‘}’(UJ“EK??HEJ@%(C%LVC?’—’}’G)% k U—l 0) ijJ(XT% 0) %f’lﬁ% Eg & I/ 9 @ ;i NN —
BHCLYERL TS,

TUEMEMEERAT - SRS > N ~
Bh S T R AR cao: XEMMEREE FHAUAERBIER ZERE, KU EHESE c“" %: I/ A f : é I/ A i ﬁ— J: 9 fg% F%g 75) ‘%:) el T :
Disaster management ﬁ?fﬁ%@[ﬁ#{ﬁa@j}ﬁﬁ@tu e, FRMED EE R, LU —1F
measures in general TIK 2, B, » >
KA — 7o TR | BR3E FTEL Prefectures: X [L1/viF —F 7o D ERL é " \\ij‘o %mﬁ%ﬁﬁ&@i\ %&i CE @é'f¢ﬁg

Making Hazard Map E+3EBE MU LREROEEIONF—F7o OB (E&

AT B A SRT JMA: B SHRROEHICE T S EREROME E 2 =S N
S hsearch, | R 0 34 B3 350 K WD E A EMEFHTISWETIT &b, AN
Observation B+ GSI: @+ o LB THAENE LR

B BHE BRI NIED: B5 20 338 % 8005 72 (W R AR E ()
BREFWRSWRN AIST REFORNR LU BERE. A WLKEE
tRHEE ST NICT: UE— e L0 BT MR

M Tho7o b, T 25HINET, FAED
K% Universities: S ifi0) e e B9 Ui £ BT 3 S HE RO 81
ER-BHRA ABAIMA: 2EINGELUESAL . RABE WABH L ZERR H *%%E\Ejﬁ’?g SETWEENWT By * j‘o

Monitoring and B30 E (B MUT: TEEEERREORE
Issuance of warning Tk limik Froksse) T — 234 0

= T - ey A S s - o S N
T T | M CAC BRI R D e ko Al KNP — R~ TOMERR, FEIEENBN
Disaster response{non-

e e = ANARBINBHTHETITRE S, FKILD
EIZEINI VDRI BHLON, VAT EWNI AT —RKREELTNDLONEND DI, HAR
HINITADE AT IR 23 ] LA % LB 2 [ > TIER STV D

AT - BFZE - BT Z ZICA TR £ T L9010, KBTS A, B HRERT S AL B S A
FElEED 24 BEBIIC A - TE BTN A T A H b EEWZIEWTE Y BRI SATH -
720, ZOX D RENERBIEN, RFEDELED Ao TN NTe b TOFENFIE D
LTS, B - HHAERIL, LBIFENLERITR o TVD LI, EICRGTSAZFLIC
HEDHOLNTNDEN) Z IR, TIENET,

S EBEOBES BT DA — v 3 U, BIEEH LE LK 36 45, 1961 4EIZT
EELESAET, EAMARASN L=y g v BEEESORS T, WEAARTIEZHITNOEE
LN LIRS TIIVNET, BTRETOIEIMORAR LN EBNETIFEL, 2Ok
P & Z A% KUK PHEESSE T, 2 TEVIDIT TRV ERBNE T T &L, LB ER
K, T HRBEEN SN TOD LR L TR £,

TUZHAD 111 OIFK LT, Ll EHn

I e N
Lo e ol L FAEMS G TWABH Y F L, NBEFE L

{ ﬁb‘ﬂlz&#t‘ LABDOKIE, EROFRNBDT%I=HTH111DEKIH S, ‘

has 111 active vol ing to 7% of the world's active volcanoes.

N TR0 R L HRORET, YO K IR
\ ABMEND T L OTHT P,
W2 DIXRIEEREDLBDOFELH Y £
L= e b, R BEHAS . 5L
RSB C 8 5 00 T (LTS B 2 I 3 2k
AT B, 1T EICE 5D AR D S b\
51k, FHICa = s KLBN B S

® sacom - ﬁs)(u; 111 Active volcanoes
[1oRITA A ily (50) Cont inuous 1y Menitared Yolcances among thes |

58



HEND DD, R EEWET,

DL IEEOEKORFTTIINES, 5k
I ENDRIE LY D HE, EAIEE 2 IEE
: zsamexs ]

.Qﬁﬁﬁ = %ﬁ%ﬁ ICIEFRICLTEY £ LT, 2272 0 FERBEIK

-;Eg%ixmﬁm Eo s T-RIZEDEERRKRENLE ZATLAN
IV 3 BN TND DT,

Z AU EALE B ORI T K N AR
) Emses, AT LT, ~AaIfEEbadcel o

A RIRARIC PR o (R0
1 56F ADE " 105 WD)

| Tonen i EUNH T ET 1990 FH D DIEBY AN T
Do

FNDPHAEKRILTITENWET, 2000 FETTITNLE S, ZHIAEHREKORNIZ 1 6 TAD
HRWEETE 2L\ 2 & T, AREEN oo W TSN ET,

2000 FO=ZFEFHTIIVETIFEDL, 2T 4 TASOLWVWOLGNAEREINT, 4F1Cb
Too TREEER LW e T oot W ORI T &N E Lz,

2011 SEDOEMOHRE, ZrE 2014 FOEBOMK LN TEY EL T, ZITH34D
T EETHAHOTRNGE - Led &) ZET, EFITHE LWKEEREAEL TH DRI
o TCITEVWET,

HLRAIIZZHONIKED L EH, HIZEDBMIIRAITL L WO OIFHREBESNE LT, HDWIX
R KERRABORE SN T, BIFRETORKBZEOF XL —r 3 D TWD, 2509
K% UL TWDDIRPUCTAR D £,

SO KILKEE

Volcanic Disaster in recent years

i - M TERIAL
BB

S REERDRE

o s1stwcEnn
- (THTOEA

&
3% 7 ~§Eg~ﬁﬁ$ﬂﬁi
BRI T [ AR
B P al PN )
it

MTEH L O EDIRR TIINET, BIFERFLE L LD, HEVNIEFICRE A
IR EZENE LT EL, BAROPEHGICHY T LT, EHRLIERBEOBEEICH S IUT
TEWET, 3000 A— RO LT, BTV IZ LRV O T E S, FEELIICEDS NTIEA
KOBDHUTEEENTEBYELT, —#Hre—7 U2 b TET, BT WL E

BRI BEOBE INELTREHETT I EDL, 2o20nWHr e A

Overview of ﬂamﬂﬂé by the eruptlon of Mt. Ontake in 2014
\ 3 Eﬁ%g‘gi'ﬂ;%ﬁﬂﬁi’,&s;p" 29 (I SADIUUNERS D Z EN, FNES
. » FIE128536%. WA BHL IO (B8 DS ?ﬁﬁ,j O _,C‘I/\ ;_:) 0)7‘7))72 k . ‘( é b\\i

SCAWMS) ([C51= Lif
Volcanic Alert Level were raised from 1 to 3.

- > 28B17BHIIT rsﬁmy&%ﬂ!tﬁmi. zznsr:

S ERERER | o 7 07 p CHAAE B T A THIICK

(!!Ranmgel CPH29%E10A B

> Brrws onwn | KLEPoARELRBELTBYETIE
‘ e L 11 B 524 T AICHEAAFA LT, Zh
MBI 30 I KEH LIV E & RS
bID, DX FITITIER KEXNRAE, H
2 UM B SRS & BRE L 72 &0 9 IR

ﬂik(bﬁ?(mmeisﬁzsa)
Eruptive Activity (Sept. 29, 2014)

59



TIEWE LT,

© BET BRAUTVU(CLZRENE
¢ HAERRONS R

OFE TORPHIMIG

- FRABHEEFBLOTVEER
ONHILDEHRIE

OBy 12%

- REHEEERD FI IR

© EBEERTE (R, ALD2)

< KUWFBER(KIIEPIREDEE)
OZRXEBLE

- BEMISAO ZRBEESIE (SR, T80

[EREIGESCY

FH2EEBMBUFALETOM (BFOHE) ERRZ ST ORI TTTX Y
PR END ZORP TSN EF
N ' o TS IR SCER ORI, SCE L
ww 37 \
R | SEEEE ” M RAT E VW) DEHRBLELT, N
Major Disaster WEL: AR, BRT AT, kY. AT B3%E. — >
st ersgerr ootz | T s s BIRFOIE/NC, BEEH L P E L7 iksx
QE. EDby LN TOREHRE. A%
- @-REEER N IS
OIEmEY. 1Rt | %V%%T&)Oﬁ’_b\ [EQ%’C“%OfCD\

L HANVKRIT, BB b ANoTehic b
S 2 ZACHBIMSE AT 2 TR L, FEEI

FERHEE 2 2SN 2 b o

| oo BB O SRIE B OTE B S

J

FIFELREROFELZISVELLETNE S, £IVIHFEE 2

PN W T & WET,

PRI ke % 52 11 SR AL R B E A O E D SR

Sequence of Amendment of The Act on Special Measures Concerning Active Volcanoes

DR T LT, Wama SETWIE

RO k22 FE LT, &IV H%t

ISEBUF L L TR I2mIs 20T, T

r SETWEREEZWERWET, £

TAITEDIE D &9 DOIE, BT

IS DI, EHRAHIE L, BRI

WTWAWNWARFHEENTTZ0 Lo, B
FlZNTTZ0 & IOV T LEESCH

EaF1474 EBOWIEBAERL
(1970)
BBfasE (7R | FEBAUEDRISICHS T HRHERFORGSICMTHERIOMNE
(1971) Jul. EEEIRO R, SRRSO
BB S3E 4R | LEEEETED AL REEIEELISRE
(1976) Apl. - B EEE, R ERO
Fri26E |[9R
(2014) Sep. | Eruption of Mt. Ontake
118 | PRI ER{TREIC
Nov. T LIRS 560 SR M WG I Bl
Ea274F 3R | TRILBGSOT RHEEWG S
(2015) Mar. UmEOEE) ”
BT £ 3 K LRE ST B SR g o B
R BB O WEE ORI
RWMPIRD KBS S OTREEIERE 5y
7R %ﬂ*mﬁﬁ%su#‘*ﬁﬁmmm (2R
Jul. d of “The Act on Speci
FEissE |28 | IEBXUSROBESOTHEE BT 2 ERMNTIEG AR
(2016) Feb. | Mikligéie ¥ s shish 6 E
- £ @494 L8 D6 238HER. B~ 155HBTHREHE 2

TWL EZAIRYETITEY, EiITE

B LR BT EE (R IER) &

DB WEHDDTTITFED,

Z DIERITIREE DMK IEFN 40 FAUCIEF ITEA Th -T2 &

1970 FERITEEAIC o722 & b Ea T, 1971 FFEITFEN K L OERORIEER LE Lo,

EDANE VLI 2k 2 1= FE D e L SR R D

Amendment of The Act on Special Measures Concerning Actwa Volcanoes

El_ﬁ JER

Z2

TOL X FMIKROZE, LD
DY E LK T, BIEMEA~

DE

DHEELRENENIZLELEDHY

FELT, BRIKERL DRI EEE T

HM:N—%'{Q‘J WP 2 At

MHI/'UIA)I!E. T S T R O, —IRD WA |
bl bl Tl

/[L\L:'?DO TWn & 5 f:&)@ifﬁ

l%ﬁa
|—|

LTS TEAT=OTIITE, 26

|| FEommonskssn £ Lo,

s |+ s emomemoun za remno | | semn e || 2 O TE K L R AR B I & 2K
r_WMﬂ TWJR%E :'E’tml CETTFRTFIEE AR A || [ e Sr) (e N
S B oo ENZ UE LT, FRIZEEEEO BILRIC

»
O LR EEEOEROEL, hiL=FRORH - #R [3;3
OBEEHPELESFOENRE (B11%) aiﬁmLx

ODOWTOFEREZH 7L\ H DD,




Z O E Z T TR SIZ 7R 9,

EREOK EOFHETTITEL, TPTEICE > TEARHZEDLZOTTIFEL, ZOHT
KILSEFE IR & D OFENEDE T, FAIUTEARPITIZEIZED 111 O KILOH 5 FH R
BUKILE WS OFIFOLEFTB> Lo TWE LT EL, ZOFBBIHLZSSIZ, £ 2
DEIRVHIR A2 DN E V) DEFELET, TORE LMk T, BRER kLo T
BEEERHIE 2 R E LTS SV I ERIZ o TEET,

ZOPTIOERICESETE LT, KUK FH#RES &V D 02, IERICES s, Fx il
BEM#EREEVETINE S, TREARET DIV ZERBHEST O L ) 2 &ITRY
F7,

ZOPFIZ, ZZIKIUEMFELE NI OB AS>THAHEOTT IR E S, kilNox LTz B8
HLOHHIDALNR—IIIMZTAS TV & E LT, BIfROITEAERE, I3 & oRumiidh s %
19 BEFRREE S Ao 7o BT SEREN HIFERFICIB W T, BEEEE Ao Tl LW H &
HE, ZOEMFRIZEAS TNEENT, Ko T2 TWng, ZINERIZE SO THLE S
Tonizlensd Z iz TIENET,

FIF EMNER L NV OFENRZSNE LT E S KSR L ~UIE UC, A L~
NDEBVIT, 1, 2, 3, 4 EMTLLHLIDITTIERNTT L, ZIICEEEZ LWy
EEWVWDDOL, ZHEEEEZT LN THRIEETEIZED L WO FEICR D £ LT,

KNS —FET v TOM
h

M.Fuji hngtibokiAYF—R< v
O© xoncs 61:«09!0:;?':““9”0“ 700)12;”( : é)ll A jﬁ jﬂo Z h&i%ﬁ%ﬁ
- i AT A2 oL 2E1E & E 14

L5 AR (MMUAICLTES SR T Y S RE)
ammommsans Saritat AR O HSE B C i % MG KRS &
O BERAUNMUAIHTT SBE . - o
tvaflowlinzé hours) 3 JHLHE 2 [X] > T, Wi Citiam L 72

Wb T, EINKOIDOTEDHY R
T BRI, EOREF & LTk
N E TATHRAVIATe D>, FE A D RN
HLDILEZ ), BWERDEEITLE

Volcanicaﬁr{'ingfa-n;kvﬁﬁa:;z%mLeval . = 75)& vy ‘5 /\‘Hi‘—— ]\‘\%i‘\‘ L?L:\ :ﬂ%i‘a&

AR
What is Volcanic Warnings N .~
avorn O S&h. £E11007BXW FEFEZ R DIIRET D E VWD Z il
AUCERRRSS EXRIC. EGICERBRERIFT
.8 S AUREDORECZOILADTF
v, R AACIERIES D &S

WHIZATLTRRTIER.

o _ IHEEZEEHNELEDIII NOHY %
! i crmmenes | LTSI L~V OFET IS0 E LT, 1

120 o coninny T. HAWRFEOLZ <& {THE

B el ) - BER 7 s ARy R SR G5 AN 1

AORIAOZA Li-4EE.

Shomal | o sreethe Lo 22 ine: B N BE ARG A IR LT, [E LA b

A BBETSEDIOLTE

s

T4 |srecrmans

| ERUTHS :», mnm. . HEGL (83E BLEAWICSVTRAERE - - -
bl Sy S | weoes W, RAEDEE, o bR kOD,
e

61



ZobLMEROFTIENET, ZobBIUEA A=Y ZobRERA A -V TLEETNE S,
BT ZARMPIEHTL DD, BRIIZE S W IHOITEIZ IS V&R LT, LkE LT
BEEZ LT EWIFEEZBD TOARIICR>TIEVET, 20U LT, BAARMIC
EDX DI E A ED D E VI FRIC R o TR N E T,

B TR B RIS LE L X DI, R

Specific and practical evacuation plans
] zﬁi(?3£¥ :ﬁiﬂiﬁ BEFROSE B T 5 R/ 8 ST
evacuation t

.w‘,"“"' e!":.’. T el HHEITH WL, 7 nBlikiciknT
Cimsaoanmeems || 1ZEHERDKILL 100 A LHPWARNOT,
n eosngminE LAT T2 66 19 £100 A AT

ELENLEL ETHHFEICRLRNVDT, 72
MIEPETEZTERVEWVIFFEICRD L,
Fex DHEFELVWET D KILOBER A D
BT YTz o TR, EAMR G ML R LT,
TN T ZnoOEBERPER I A>T
W22 EWN S ZINHIAF—L TR TETVET,

FFME L TWNDLNEWND & BEETEA DAL ETHERH D HDITR 2N EWNTRNT
FTERENWHIZ LT, brodSENONTTI L, BRN CEREM GG E A2 EY 4, &
EKRIZIT VDD X A I 7T, HER, ML, o~ FOLIRFETLENIDEZLSD A
A=V LTCHEEZEAD ENH Z LI TIENET,

NEBEOFI T ENET T EL, Ik LI EZ DML E NI RT, EZ KT ET
MEND L ERD TN NTWSRGIZ 2> TIT N ET,

------

SREEORERLE LTRSS, FE

RN RN R

Plcerte i el e 0| CRBIR O, NERF OB S TB R ED D
o e s s N T | INEFR
O MABRUAIIE L BHAGICLTEE, MAFALANS ] %}g ]‘ i 0T & LT & RIS R O D5
HohUH3IELIfFoNBBEERREMWMATIHESEREL. M il . .~
EBMOHTORNERTHL. LI D E LMD, ETHITAKEEKROE S 12
Z OREER B A AE > TN B L9, F
GIEafFo TENEBA L T, ENENA
ARHASTHHAL TS LN ) WEDHE
SRR AN s | BBIZZE S CIINET,
BE#HR Tl #Ema L TE-> Tz
L &z &, AREFB TITERTIEH RS TBAKEDO D TL oD T, BULE~OEE
ML TH D L, NP O KER L~ L BRI ER D X5 ICBbiLCLENETITE S,
) TR T—RICENRDAREERH DD TIH VN ENI ZEHEFED T, T2V H T E&ER
A MZLT, BERBIZEIMENDZDNEVS DXL A NS HWVDREIIZR Y 90, D LR

lSiﬁﬂ%l_bIféikﬁ%@!lﬂ&‘fﬁﬁﬁi®¥§Ié’

The Guide to Formulate Plans o Sec omer Atracting Facilites, etc. at the Tim
O FHESHOENIFIATIMHRL, BECHMEETIER
BENFIAT MR (RMIRERD) ORBROFHESFN F
AEORHERHEEERTIROSELTILHICIER oo

1
O HEOEHALBEL. MBEECERBEELL, Bl 7‘\!_/
RUHBEICEHLZTIEESHVRBCEEALGEERE o~

62



WDOTTNR, £V HEDEFEST, WEBHHEELZLY RN HL> TVET,

TN bb 99—, EOLTHAEII/NE, KIFEEBICENTZTILINERH T2 & H D
ZBRELELETNEDL, 290 ETATHLDT, L SADHERBESTNDHEWNW) Z &
WD ET L, WSV EEIT, AMMTETESTFDLEWVWIFREICIRD &, — R RGN E 5
DTIEZ2N D, BEEEEIRFTRIORE D F5 & &2, BEMRIZO > TWIZEZR 0L niTian s n
HIZLET ZINIBDITHOEFELTHFLI & EES T, ZDEMIFEDTND LI IRBLIZ 22 >
TIEWVWET,

Fh LAz TV SENOREDEE
Consideration of individual issues of each volcanic area

TEEHOEAEORBIEICHY F LN

o A B R R B, SRR L A KIIZ R o TYF U A b Y RE O E
L] FABER PRIIES BE mmwﬁxm% L. ;(j‘% > ‘é‘é/\'ﬁ*—‘ AR HLEHAALY RY
Fitaoas | ) oy Dx o | 21U
= = EiEL N - S N N N >
URGRE|Renv | MMMeRR mc-wes HiEH, ENETEROEEDENS D H
T ;mm
Anianom |2 she HEIEWNWHZLEHHY ET,
PERBRNCID [amil] Qi thilE 2TE
- nesoEs | seamis |, DB, SIE Y ARDKILOWEKDH %
m GRFETHE X IR
B Mol | zeaniome |)\F5U
SREIERRE E% O, EENPORXNLRLOLBRELE
BEHORAT . . X ;
arranun §§§§§ %gg%ggé LET T A L7223, 111 OKLUBANWL B HARTHZ 5 i

HIZEW TV DI TIERWD T, 7257
ZDOXKIUNEENCHEE S D BIBIRD T 3D 720,

FIEFEHARDY AT TR NEWIGEEZ LE LT EL, KEFEICLA, REWARHEIZLA, W
FRMEEBIL 1700 HHATTINE S, TOHEMEBIRETH 2 HHTA 23, 1700 23R/ LTED
BB D J5 2 BEMTPIC, ERPICKRENEZ 20 E Vo h, BT LEZE I TIEARNWTT ki,

PEWE LT, 2 I KINEEI DA HAR TS KINEBI O %E . BT EIEF5]
ERETZEEST, TR THIEKRBBTEDINLE WV IFRIE, ROBRNT I o TRV E NI BLHE
HIZNVET,

WENBFTOIZ D Tlk, &AMk BEEEFHE O R E DI Y #A %2 D FEI & 2EoT, 2509

INCTEETLENI Z L EFoT2DTT N, R —RUCT CFHEDEERNE WS Z &
HLHVELT, 2HINISICT—~EHRELT, 72 SADOKILBEN X NJEIIZITND
LA N, NEICHERH D E Z A L, HEEOKOBEESND] L, KIFED
DELZEDIC, BEENDERAEERDBEIND LI RFLH L0 Litky, 275057 —<
ZRELT, THERHDLEEER, WLV ETIINEDL, £OVIDEFEE LN HT
WY MADIEZ LTV D,

FEBIZ, NERFORBENRZOHIIT> T, 2TH0H I—T 4 U ZITH T, D0 IidHHEAY
ICZ AR AR TE 200809, B o EDOMPVKIEE SETWZZnTing & o
ATITENET,

63



KILLEERIBIC 3514 3 KILBS LA ROMBARR ZIHANADEZANIEFICEEL
Implementation status of volcano disaster management measures in Volcanic eruption hazard zone

AL RIS TSN AL T SR D ALLEY XU DA IR (F el zoieaf 20 B >
o | R " ] TR WHEENE B> TVWET IR E b,
sue | mawam [2F 4-:—:-_"_ - 206 | mawam -:.w-?—__ - o
Bl Il o (S B O bl o 5 (e TR S Hpl = oy 2
=T =R i e S RVIVBEHEIH A ETREL RN E
rerry |tea ° 0 o |o AR 4 C Ty o [ o |o 1 [a) 3
anee  (1aa o O o tal) e (mue 3 (1) 3
o ——— — i%%: = — LWL NS LD ANLTHE L N
I i3 o o o ta) - ANS e o o Q [ [s)
mn L ol Lol L .
N EEREEREEDIEE| e e aEEOEED EXZORELBNTNDEZATT
e nae o O o ta) sExA  |vew o [ [ 1) 1
. Ll o o () 3 - Al o s (=] ] N
R T SWNWFELT, brodkZiui/h&<
L he e o o o & ta) ) Al o [s) 1
abef (e ase o o O (s a A ° [e) 1
e T = ——1= = TAHECTTIFEL, 2FET 155 1ED
oM LS e o o |o [N L Ll o [ o |o [a)
L LS A o o |o ta) s A 3 Q [ [3)
Tl L Ll tefmeeeel L NEWTF RNt ADS L, 3 A
g a8 wre o o tal) ASana avas ° o o (1) 1
wAnSs (wre nEe o O (3l CARNA (avas o o [ o 1 [1) 1
i - e e DEPET 40 TETEBY 7, B
x mnnvkuﬂu ..\.lb“d.l sm I(v-o- !LL\’;:L“: 3. m-- IA.II '\—:"‘l- eﬂl' -A‘.-,‘\M m.- otathonn
::fF~.:-'-'.=.'--,::...‘~'r'f:;".'.-':‘£-‘.".“:" - ——— S FDOBEAKRTHLERSTEY T

DT, FlFEE ZOHEL K> TVETLNWEE>TNHEZATIINET,

FIEEBHOFENZSWE L, BANEFEETLL0WETH RILTTIAEDL, TV
iz LThH I LWV EHRNST DL, HRNARZER, WEORMUIIFEFITHRNE VDS Z LT

S TR AKILMKIZ &L SEE & H AR (Bi%Es) e ) #
TECE LT, ApRDKIMKD

2= AL f 2 P 7 22~
ER26EORICREL/L DB OMAIL. FEF-ITHTAZTEIALLD. AFGBFELLFL. COHIIF l\iﬁ) fcﬁ 1% I:F' T N J( u-l HEK — cl:
FREZ T2 7ECHELLFMAERF EEECHEL T, XEZ TR AR IRON ®FIC5F
BRI EERYELE, Tio, AUEDOREHSRS GER(RERS) ICELTIE. ARE0RABFORSME = 7 - - —
ORBDHEEFRT AL R, 3 WELZBMBNTZELIZODOT =
ARFTIZ. Zha0 XIS EHBCOL TR S0 EARERD. Bl IO BEAE RET ~BRRTIE
fERLFEL. BEUSOSAF 0 ETHBFO SZE(CIIFRBEZ RS, WMABRFOTEHBCBIAT — N —
TS IC, BARD AR HinTE W I HEIC BREAL. A—=var, CG 2L > ThH—L4
I RS S AR FRAD X — 2 (hitp:/fwww.bousal.go.[p/kazan/ezoshiryo/tozansha shisetsu.html) D SIREEACTIRET T,
= [TEAMPS 274 1 8 = LA =25 (htps:/fbosaijapan. jpf) D BA DO —F Dt o o 37 S >
£i: B 34527 4 4 82 ) Drt— LA =25 (https:/fbosaijapan.jpf) D B2 DO —F D TTRET T ~ /%T{&ﬁ LT}O D i LT\ ﬁ

)
RUNEATZEED S RIHREL. EOLIERELLLSTOD, (GLEROR BREZLTRBLET. s - .
$1o MAICIRA TR B S AR, WAL RO C ol TA b E TR T W35 6 D & R

H/NBZEHIN TS, B S
T ’ cil NTWHLHTRIZ, Bz LT\WD &
BB CRA( B ; RAEERBCHI13

TRROATED. KILERD g 4 2 FIREDRABFZFOEE e B TS
Wi R R - HEGRHO. FHOE ‘ IATITEWVWET

FHHEICOLTREL S il ZEED E 5 ORA I D)
PEAAFHEZA

e e R ZRBALUOARR LT, HELZ

TN B DENEST, RITVEAEADEZ TR E VTR, 1TBE LTHRND Z &

Lo ERHATZTNESL, AAEAELTEI WSV RIZBHDLDN, UEEDL L EITITE

INIZEEEBELTNELENTHL, BLHRNVEWNTRWVATT L, ZOKILE E kg L

AUF T ETNREL, REVEDOIVAZIZIZOWVIVRIBHLAE, ZOTDITITEI NI Z

EEHZ TR TN E VTR0, ATV Z L2 ZORIURTIEE > TW el X720,
ZHONIHEEE L TR E LT, fTBET TIEAR< T, RIZ LB SEARFEIC THR) &

IDOMAS> TV ERNWETITEEROFLICEFEIZEILTHELINEINIFFLELTYH,
YNV AAAE L TWAHRIIZR > TIT SN ET,

REMN R o CEE LD THENLRDOTTR, SHO—2DT —<ITH>T=Dn, R EH]
WCHLELEL I, BARDOXKIL, FAENEED L 2702508 DX, DL WAWARBEEIN,

64



Fom AR
Strengthening cooperation in the Volcanic disaster management system

O R T MEIFRHAID B, — A7 ML S DR LTCWEEWT, WERDRHA TV
&Emﬁsﬁg%ﬁgament measure conference -
ZE5:FHE. PRET(ARMA. BT, XY BxE. BB R 8T BLREM . f:b\Tb\é k nth‘ﬂ&% L"Ci\) D i.ﬁ—
Wnﬂl’ﬂﬁﬁﬁ:_f:.iﬁmﬁﬁ PR R R BN, ERRNR S WA, AR
i L ey, o, O REA TR R SHETRIEDFEEL L
O BEMILEIZE> TREARES SN E JUT K S~ X B F L7, EIFENBIFICIE K LRSSt
e BiaEERT O Uk K idESIcemd S $F1§@(1 - = o
e e G KUSMREDIMAR | fooerts DELELWVWHI LT, AHDBWVL o

fv Icanic disaster management councils etc. —

EIER: ARIAT (RS 1B%) | JHRAIT.
EtZREunihs S8&T

FIE: KBS R R RIRMA. KBS KT+ 2
A=t BRFETIELEGY

[B=]

~ZXINEREE OMT
&f-&?ﬁm
ﬁﬁé‘-ﬁﬁ)ﬁi‘w) Y

between Volcanic disaster management councils

FEIEIERSER | | o TV BB b A TV

%ﬂﬂ% )\mﬂﬁxm‘aﬁ%hﬁ@btmékwﬁﬁﬁ

ooy "*’” WTBDETIRE L, BEET D

S0k 10]

AWIBR SRS RS YR B 4 p
).ﬁ’é T %d‘ﬁb.ﬁ \I*é-ﬁ-ﬁ
o PIzREEL B R

ASTEMTZH T, KR EZ E D0 D
SOITHED TN 2, AT CTELEN-

KRR Z ED R HIZRo> Ty D LD 0N TN LD TTITEL, Z0EERZ L5
W5 IS TWNL WD T & T, RO KLRE, KLUBFKZTRD RV E N TFRnEn)
LTI ENLD BT E L,

PFETCINEFRRTOREROTTIT &L, LRIFEH L LT E LI ST, KLUB K s
MESTONE LT, TOBEBEERRD ELEZOEFZHS TV TNLOTTIFEL, &
DIZEOEEPAML SN, BEETEZ/ES RV EWNT RN L3, EREBNESIT bz
LWVWH ZEEHLHDOT, BlnRA L E Lo EEig ik,

AUIEIZER LE LI L 512, KUK FEEZRBRINTZBIBKRE WD DIFIEFITDRnEN)
HFC, RBENTABENSORENE VD DN RN E WD Z Ll d & Rz Zhudih
HIAT DI DO ITHEE > TWEEEE LT, EMEOHFITHRTWENWT, ZOFMEH LR
LI REHEEIHLL TR TNET,

ZFRPHAH S THFEWEZENTRY 3T 8L, RIFEKUBEB#ERIC, ERROL RS
AR ELTEE W) BFEEIETWEEE Lz, KIUZET 2HMDO ST 2 D538 v Dl
HEFICZIGIZ DI —05T, 2072 111 Ok, R TEHMMETHET L2013 LV v 5 IR
WbboH, ZOHFEMEDT 2 ICHEEERFHEL V) DERBEISETWLEEELT, ZArbk
LOHFTEI NS Z L& FRTHEMED S 2 LBEEZ X > THDRNEWIT RV, HFEI A

REORRS TobaEmE =
Volcanic disaster management measure conference

B 8 0K L 3

mﬁﬁkﬁ%t;ﬂdi‘éﬁi%(‘_ﬁt fﬂiﬂ’a’_\“ﬂ)
=i

e DONTH, HEDSIHTWEEZNTWNEHEDT
KLESRO TR E RN MEFRANE LU T 52T B, NEOBERMA L0
B IEIZ LY, — B LSBT BB ET B N
REHRE TIWET,
- EEEMOEROLYELSD
B O KRS SRR ORE B »
L SR T — 54 I — T DT LR A B 1= 0 A LIS DRI oL TIDBMESEREIC 0 T E G, KILBs
T(@B&) IO7+0—TFvT #E
nza - N .
(e G eI T — RAFESFHIIAS AL THE W20 TWAh
bR E (—BDRER T S — TFSERAR FIRIRL. JHBLAT. SRS, B AE. ETIERT.
. ok > i RET. BLEET. SRR EHTHER N RN N y Ly
EEEM ;ﬁ;;igg:ﬁﬂ%ﬁ#ﬁ ;ﬁﬂ—’iﬁﬁﬁf;H& AR ASTRR. TARMEm %ézjio)k% HIJ %) &) D i‘ﬁ"aj‘ﬂ & %) N 1&”%}0)

(BRI EEAE NRRWETE R

- B iR ERAR SRR

ST EACRP RPIREFH R MR

- 5H #— HRAY s IR BiR
WBARE S

1 E: FR7EIA4E 4B FR28EIA0E

WEKLARE Z DT b T L T EE &
- LT, I bR, &0 BIRFEED
BR800 59 ICEL DTV O, &

W2 Tri2e=2 100 #MoE: Fri20%3R2808
OB FE2BF6AI7H  H6E: FR29F6ABH

65



ANV 5D ITENCHED TV D,
AV ARG

KBTS RME SRR - MR

Conference for communication and collaboration between Volcanic disaster management councils etc.
HmEH

KWK BBEOMT, X
AXTE DD L TO I BIPE

BEES
ARIFT(FF S4B E) ARSI, MBS WHE. SRT
BEEAT
AKUWOBIERER. T —THRRURR. AUBLIFR -+ EOFMEEOBRLZ R RRFEGE

1omr;a155%(mmms@. Slﬂxﬁlﬁliwﬁ B0
55% AUJI%;J’.*R/‘ r#ﬁ:&%u& F) DB,

62&&1104%(%”?‘123% %ﬂiil‘l%ao% B #
40% AU.IDJ')\1$XI( +EREETE F) LB

93@@155%(mmn41€. Gﬁﬁl‘h—-ﬂa% EDHM
43:5 )\UJBEAI#RM FERRE17E B HEM.

. e
1086!55179%(?5"’11‘]43% HERoE. MOER B
sz% KWL+~ SARE18S % HS. S

W11 2 O 14TE BafReos o B o
635, KUBFLTHR/ S\~ SEBE27E ) DS, 2

KRS K BAL (B BT 5 RUFPIRFOEELBOMME
Conferencefor communication between volcano experts participating in Volcanic disaster management councils

| IEEB KL FAS B S B OMEAT (T Rk27%12A) ‘
| ERBHARORI2RITHIY, ENLSBNILURRNBESNINEEEPIM RN SENE
|i—ﬁ5f.&‘) KIURRICHALPBEBREATIEORRE~DSELRE (F4F)

—i—
FRILBKBBRITEVDTHEMMRITE SO RIS RORIE LY —BHET 10121,
RIS IRBRCBE T 5 XUEPIRFOMOBRE RS | BUECKDIZE A
- KILFEPIRF EBRE AT 4 T DR SHE UEFHCKILRG KN TSI T HEHIC OV TER XM
TAHF. KU ROBMAMEEED SEEH B R T HBERTEENHD

— L

TR K RSB T 5 XILEPIRFOERLMIE T R29F3A 288 IHME. Lkt
F1ELZVLRERETOEMMCMEEL T E

oFES
PR RS0 MRS, XEBNe . EEANBIE mRT
" ;ﬁgﬁﬁmﬂﬁcﬁf:vf(l. EESNEFONIE S PSS e 1]
KBS SBRSI BB T BRSNS, KWBSHTHF /S~ BIRRI TIRSE 5
BRSSPI RIS JUUBA I RILED — 5 ), —

B: i e
;?é%?ifﬁgg%‘m "THFERIR LIRS HHROBEE LU —BHGEL T, MMA@!H%(-!EtéAmlf’rb‘:!

KIRERR KB O IG ROBEH

Considering the measures against massive volcanic ash fall .

FH

FRERRDRETSE. WECE Htembl £ 8% § L BRI TE BemEL Lo K WRD
HRT RN DD

B EICHRNEALLRAO BTN A RERKICREDNLCERE . (MEOFHCHLTEE.
ERHARERAFELIEROBELLEDOERTFENBETHS.

RRH(RB -ERA35E, BEHEET
‘$HiE ST I
B alts - EFokE R

ETRE. BETD

“Ashfall distribution of Hoei eruption at M. Fu]l in 1707

T, WEREL, EOVIBFHEZIHETHLEoenE ) &
IZZDREFLZRYBZ DR TETWNDDONERNETNET,
SETWEEEE L, HAIHEDRE S, HHNTREIKD

I TWEEEE L,

66

— (KRN ERTHITIEE I THEDONEVNIDEREL ST

ZINE TN, TETR ORE D H I b5
F o TWTZEWN TN D K LB 5 it 2 5
e EESETIIVETUREDL, 2T
ORI H T TIZR-TEBY LT
Eb. FAZIMEDPEZTODHIRIT, EIF
EHLELELIIC, ok LK ELR
B9 2 DD IRNPT, I N—TEEE o
TWeEWe L) 2 & T, B2 X
LR TV TWET,

HHZORHITIZARNZH T, RIFLH
LE LikiiBi ks icsimantnsd
BHAZEDOF 212, HIZ—[EEE > TN E
FLT, ZNENOME, HDWITHREFD
ML EZ CWEEnTns kot 5
EEDTIFEmWNTETENT, brobkHard
FEORIBOLNTWEEZALHD, BT T
BIFLonDHEW ] EEbit Tk &5
RO TV Y, FHOSHELEL O T
TUNEL, HY RN THEREE N ZENT

KkL VO LTI LNERE A,

FLOFFITZ ZF THROTT MR,
Emb, FMISAARNBZEHOAE—F
TEY 923, Conclusion E\WVHDEZEFHD

PN ES
—Z o

Pt BT EST, 401X
Conclusion 272U T97%a,
Ly Z 72T, Conclusion 2% £ L

BESEATEL & W9 DI, K55 4220
IKEDOFED FKFHEDFEN D

FEMNBAIIAMOREIZE TS VIO EE



AT EN D KILOFE L B OGEZ — IR WV TN LI RGEL S VWE LT E D,
Fox & L TERMIRBCHERAARER T, WANWARKEHEOMREBRE L TEE L, Inrbk
LHIZDOWNWThH, EINIZENREINVBLONE NI ZEEZX TR TV KLENDH DL DN
L,

ZO—ORFHEDHY ELTZL DI, KDY R RENEWND Z 2D e 1707 FITEZ -
TZEBOWE KNS 300 FToo TWDHDITTTITNEDL, WEHOBDEANEZ DL, ZOK
MECIT L T+ FORKBEDL L VWS ZEREDLITWET, ZTOREITEAARK
BR TR STZDBNEOEEIIDMDITEZ 2O TIE ARV E NS T ZSW0WET,

RILVRAARREBRTHINC 20T f 5702 b, BELF{LZEZNANALEZTRLEWN
IFOPTIE, BRETHEVWAVNAREIRTIE TSN TWD LI RMABIENL DD, Zd
LREFEZ, AINPTRBLIEKEFELENL T, L0 LVWELEEZS< D, 10 Junllgizc LT,
FOIVEIZLTWS, LI bD0l AL LT, REBKEFEORY AL Z b NE
e LTI, BMREERD ZWH N A2/ THED TWETWE NS 2 & &, BHAIRT2DFICH 0k
WTTIUT &, FAORBEERAMICSE TV W T, Conclusion & XA STV Z&E 0 e B
FT, THEHV N E D TINE L,

Al EH9bbONE S TINE L, BRFHEDIZIBHESTWETOT, ZEMPH 551,

FERNRANT 4 ATy arDIE) TEEOVW-LET, 2 TE 1 Ho#ESEEbYICLE
WEBWET,

67



[B28 RV T+RAyvay —BROKIUEREHLEEHRHORE—]

BH (A—TFTAR—8—) 145 BBV ETDT, ZAEALNRKXNT A AT vy a  ABY 2
ERWET,

IRENT 4 ATy v a RO LRI, BPICEISAICEELTHLLR I NEENWE LT
Eb, RSBV AN=DIHLD 2 NE, AHIFINETEROEENTSVEEATLE,
IRENVAN=DFEY D 3HDHIE, AEFTHERLTCWELEEELEOT, HEATHUIELE
WETUTNEDL, TNFETHZINTWRDSTZB AD/SFIL A U N—CE T H O & IR
T, FAWVWF—27%2 L TCWELEEET, ZOBRTRAREOY~ Y —ZfHEIC L ET, AT
M EIZ ERS> TN T, BRI RN T 0 Ah v v a v EED TN ERNET,

FNTIIRANC, [ETHEKHEHRRE OB AN BN LET,

BH: ZHENMCHETNELE, KETORNTIIWET, SHIZSHNOO 7T HICH#E -
T, RERSHICHBE LR LB THWETITRE DL, THOWVWANALFDONRB LT - L&
TWELZITE, T30 E NS 9 FEFITEE DRI/ £ LT,

EVWETDOE, WANA Lo T DA, IEFICEEEZF > THA Mo T\
ELEVWSIDE, —ORHFERDN, ZOREFOESAIRT T 4 7 TRETFOKILEKICS
WIINTZIZNTND W) Z & T, ZOREHTMLRKEND L, AT EILLI bk
TLEIDTHLWVWBEELHVETITNLE L, 5B BNANA L THEZWZIZWT, HiE>
TnEZWnEBnET,

HOMITEW D 2 [ETOKIERZHRIC, BHOMELH YV T O T, 4 HiF LT
SHTCWEEETEWEEWET,

. . : : LA TTINRED, ETRETOKIIZE
Volcanic Observation and Warning/Information

Center (VOWC/VOIC)(2016/2002~) pie PAS e = N SR
e.nzﬁj%;ﬁ B> A — (Has~ ) . ' B, 4 OEHINTEON 2002 4T, 4
-4 VOWCs in JMA for 111 active volcanoesslfn j\aL;;anT;I e Mt TS - B 2 — ] LWHLETTL

-2 core systems at Sendai and Fukuoka
e el e oo ZENZM DD v # —%& DL o T HLIE,
i, H i & RBRE X3kl 23 /e
WO T KREBRWTIZ L A EEXITHIST
LHEOomE L TRV F—E2 DO DELT #E
ZTHYOE Y TOKINE RS, T 24
= scivevocaro | | M 365 H. Ml IFEARD T, 22
Sves” R F 7" active volcano, 7 FFELHIA L T
WAIEBIAER 72 KL E WS Z & TTENET,
24 5[] 365 H, (22 HIULT ITHISTE L LT, T LTHRRVERRV ZHEDL L D1
LTEBVET, 7—FbBMBA L TA LV TRTEBVETITNEL, 207 =X AL LT, EH
BT aZ s ARV AT A, T LTIEREEET LV AT 40 CPU MG &EMIc

68



TEAZ L TENTWNWAE LN Z LT, AINEFDOIVATAIEBENR ~TH, XNy I T v 7T
IS TELLIICLTWD E WS EKHIZE->THEY £,

BARRIZIX, 2T ADOLAE LR T Observation to Information issuance
BRAOSIERFERET
MafoTHY L LN b, Tox i1 _— p ;

s ) Information
2 7

WA LT, BILEAD L X OEBE RS I

Iow—frJquency
migmbhone

Local governments
Mass media

JefREl, Z D Do TV D HIFER
TN b MR % % GNSS, g, %
LCH AT CEINERD E WS b T,
RARCENZ LTVET,

T THRET— 2%, BIFERL BT (Gps) i tiithnesilbich- Bt R
B0 24 BER TS LN ZET, 2 | | Qiiresearchen () 8
CCUBAREHA Y TRE LT, i B
HLTWD LD ZETT, ZOBICWAART =2 b KIITAEZ > TWE 5 EN ) D%,
LHAARRITLEZETINRE L RV EETNONANLLE CHEENEENT, 207 —
AOFEE, EOn) ZENRKIL, HIFTTREI > TWL0OMNEWND Z L 24 LT, Wi Hd
ROLTWEEND ZETT, ZLTEOERNMND L. ZO%KITEIBEEIMERICH LT EHR
EHLTW EWINeblzz £,

BiaiFviaEiiL T
FRAEE
General public

ZOLEITHES LOTTITNE S ME K
WCRIZEFRIPICHDEENLHY L
o & BRILEF T OER, £ bERM
JOERE NS Z Lo TNET, 2%
WMOFHTTIINE S ZNULZ ZIZH Y F
T LB EE RROBRTT L EER,
R E WO T H | AIREER, B, R
BRERS>TBVETTNEL  ZNITE D
W LAUL R TE TNA TS T8, ik
WANE D DIT AT ~E &S BHERTIS

Volcanic Warnings/Forecasts and Volcanic Alert Levels (2007~)
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Issues warnings with target areas where extremely dangerous volcanic
JMA ’ phenomena are expected and action is needed.
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Levels linked to actions to be taken (Hn2~& 5 4 55 TL~0L 51(4)

Warning

Forecast

Local Restrict to enter volcanicareas, issues evacuation order, etc.
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Development of JMA Operations for Volcanoes
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Before Establishment of Volcanic Observation Information C‘entsr (%IOI%) (1888~2002)
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Establishment of VOIC (2002)

*  Four centers monitor volcanoes in charge around the clock (X ILE8UR#E2—%3D) (H14) E’i*}]@ ii 5 Z)) % %’O T Fj:l/ N \i _g_ oj’zf[, 2_’_“ %) .
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* VolcanicWarnings and Alert Levels (2007~) (0i &

* Enhancementof continuous monitoring systems (%%
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* Enhancementof organization (increase staff members/->Warning Center ) (2016)
T
New System (VOIS3) installed (2017) Bz Lz, 20O 2 —0nTEEEEIT
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National Project of Prediction of Volcanic Eruption
1972F10 2 B SREREEZBICEHHL. BREHBLIERLERE

(kwmxFmpmonnrsss |[(1073% | EABXUNRSHNES:

~z
- KIAXF L]
SRABIRS OB 1974%
- KIEDORRREOER
I B AF - BHARFRE 27— hEH
: Er-ELiBR- B FRET- SRIT
% | mawmss - wrsmm -
E KL AP HEEE & CCPVE WEpE
& BERWT
»n
3
[ KL DT - A ]
(HR7- B ERTT)

KUFEOROR L
sl B REF

3

BMERORSEM(EMBLY)
TERER
RRPREREE

U ewemer EREN
O Awmnpil

AOTELT, Z2ICHENTHDHRE, WHIEHKE. T SRBTEN,

I ENEFOBEBI ANELH Y £ L
TINEH 1972 4D 10 HD 2 H DM %
RGBS TR AL L T 2 D%,
I g iR 2 > © K ILE KT 5 HE 23 BA AR
KEICE#HS LT L, RIUEC, BiZEDH
DELE Wb LIHEKIESESTHRILL
b THY FT, ZOEFKICH - TRILE

i KRPHERES T, BED 1974 FE 7 HITKE

INF=EnH ZETT,
ZAUDN K IIE KT RN EH R O T, S
HHE L CHFSE & 8L

bZ O DT T, PREHEO BRI E WWE T OIR, BIRBEEOIIERIR 2. FEEROKET,
Mg LR OEBITIEN L. KIEROE DM Ea B L7zbiI T, TOHNE EERICREZT

Mk L LT, KIIMERFAES S RE S E LT,

FIRFIC, YR, 2ROBOOLNE LIKBARELEDHKICHEHFEGTHETHDL LWV I RNE
b0, EETFRHME 2L CDITEET L THEERICASTLDITTHY £,

NLE kT ERS DR Composition of CCPVE

[(FEH: 30+ 551 : member)
HRRT- AR HH SRR
*ifE EREF
pageilabiik: 1
HETKFSEITREEA
X CEAEX CEX CEEIK XK
EK CAKOHA
HHERER=ERRTE SRR
gV R ek R e B P SR R S
PRQIE: S T i A O R e
*ELZEAS ( )
7 B T B i
*ELF=RHE prtisE )
#r XA /BT = R EE

KR AT R E R =
CGEpIZ-F3E)
(1) BB RO T 7
BUE# O MR (21E
(2) RGN DL TS FIBE 171
- k54 [ = T
(3) AMLEAFACMT IHREVR
B KD BT 0D FERE D
LTEEMICERETICL
BER(HEA)
FREFOBS TGS
‘BB S -ERse
I
HIE RO K L EED T
-PE#s - HHRBE
it
HECIFEO BT

>HTER GEAMCETHEER (REX)
(1 22t5R- 3 35 supporter)

-dEEil T e R MR E R R
RECEE- B8k i
“ELAFIEA. ARIAFOHE
-EMOREES

SERLORFE - BT
Abd BB LDEEGE

AR
HEO XL EEEFELE- 1T
T A O WNEESHO @
‘REW - OKRBE Y

(27> TWET,

ZAVDSBULE O K LIVE K T G 23 DA R
R LT Y E77, KL T RIS DA
Kk, TNEHERT HD1E 31 DAL N—T
HE LT, TOHFITIIRGT, AFFERE.
K2, BUREITRA->TEY 4., 0%
FH TR S TR Y 97, KMk T anERk
KO TR RES, B, Bita, Ba
BUPEENR BV 4, AT 5 OB 2 KIS
SR X 2GS IR GBI, & 5 Ik
KBERD, BRICWAARIIEETHZ L

T2 KINME K PENERE =13, BIZZ 0 31 OZAOFTER T 2 TI372 < T, 2E 0 BR O
B, B 2 TACEE N O MVEFR AL AT & 253 LR 2P 28T, 2 IE D [EAFANE R S2R0 B D A
FEDHIB/RNE, ZOEENRSNTNDIDITTHY £,

72



B I [EITHER, BAME) BN THY ETTREL, b9 104FEIC2 ) 328, ELK
FHENKFENE NS LIV ELTE, ZhThoT, WhiIFZENE TOEN KT LILED
DT BREEAIZT ERF LD bIFFITHR B DORONRFIT IR > TV DD T, T ORI,
R NEHIR S T, KT TE 2 Z5 | L C & 7o [ENL K OB % O #ERE A R #E L2 -
b THYELT, A%, KFEOBMT —Z %I L TV ARGTOKILBLIME, Zhok
BRI ORES) DAL T2, KILPTRORE RIEEMEIO—2 Lo TNDH E NS T ETT,

PR, ML B K AR,
KR KT HHEOBE S LA FE DS AT, IR KSGH, K

Ng5 -
YT ——————reepe | B L EOSE L SN R S A

WRIEE A, M FOVT T OBEEEEO KBNS =LY BT 52 " - . _
SRS AL d P R= DA B MK PRIEHR NS S LE LT, 1

O MAFASLCANELBI-HT 2 EEREOTREHE ) _
> XKWANOSHE(L-F—4 OB R, MAEZORR. kWAzeRy || T O~ 7~ O#)& 2480 K LB T
DICLZFATHEOMR. KPR -ERLEORK KBOBADWE. K1l

Ofi‘ﬂ:;;vggfgfﬁl.\iﬁﬁit%[ﬂéfcwlli KINFELROBBETE PB%D—TZ) & 73“1 k?’ﬁ] \—Oiﬁﬁ) Z) 0/(
RanoaRIAEL e T ERBORBERIAMSIOIEE || KU T A, KL BT % HE R
=SKIURXFHEERRBE(1974F7R) G 7T L RKECHD L. D
DR AL (RBOBWRE T3 7 7onS 2 RAD) 3 ZBHIC., TEAPTRLSERLEXS -
N iR (RERA) B e AcEdoR, CorEnn) || DIC. BEBEEBIC, EROEBICHI A
NDED . KE¥ELERGTOMSEZ REICT
L&, ZOFEHIE S TRIIEK PEEK S BEREL CE/obiF TIINnET,

TORER, HEIATHEIFTNALR, [EGITHRRIZEFEINE LR ES, HPHIEE7Z0
GPS 720X LBEAMT O FIXZ 5 W R LOEIRHY FL T, Z2ICENTHY T X
T, BEHOBEE Cv 7/~ 08X 2 MMmT 5, ZHUIHHRNEAEND S OKEE & 2R OH)
WMol LBWET, £H50WH ZENTE, TNEEEOKRITOXKIUEHRORED M L £h

DFERINCENDEKEROENIZE ST T, —ISEN7bo ETid, YuHEmE L,
KILE K FPRIGHEO B E T2 L 2 A, BAFHOFERALO AT RKIEDIEAS S LESTEBY E
75

FTAF EM B ADPRFTEEINTZL D12 >

K[RITOKINEER - EHRFAERIAH Volcano monitoringsyster of JIMA CHIEC b o C. L B U 7= BT <
"
. - el e zl.e b | = gy by
§ Efmm‘ ; ié_ Tk B D)5 # PNHEBL 21TV &8 L o H
£ o Sy T g BRHETD B EAIELE RS &
iy <
5 B VO IEERSTVELE, TNSBIHER
\ Ly
:‘E § | HSAEFIFELOL I, EEENT, K
: klll‘lll WMT—SRIT ‘: 7?( —r. — I - A
4 '/';') I O N (1= 1 P AR I 1T/ N oY o
_;f_‘ % X HOE S w BT T OO ILTE B A R
——M | L) ERE VD ERCESEI, — R
[ KoLz gL - RiRm - BRI + BRI+ BRRA= A LNBRE
L LD THY 3T &, A, FHE

XES>TL X 9D

73



TSR RELPES AL, KIERE T THRIL TV ATZHERL NI, WAAR
EWNWEWZERHVET, DFV A, KETOKILERITIMO SIS L TND L D728, IV
AINBZIRERLWNT RN ERHDHEAI LN ZETHY 9, KUK TGS %218
Fo, PHPERS KK THGHE D > TE RN 6T 25 &, oL Ko EEM
BRdHsE NS Z ETT,

K[ETOKILERDIRRE Problems in volcano monitoring of JMA DREEMELD 1 FIE, FARIIITRERE
OFMIZKILEFIRMN DN LERHE . AHOEHIZBHD Bahihl L TR TWARETN, Ko
* KRR EE K DB OV TEREZRDD i o
EGEBIE RN BHZR-> TS, ZHUTI=a—Y—F 2 R
KT BT FIKARAITE TS, 39 ~ 108 % LIEAUEL
RS TRIBR TELVRR A B WCLAA XY TIZLA A YRRV TIZLA,
* NILEREFOHME - ZREO[REREHEDEV D N
CNERRATE AR A BRICEE N S BRIOEEFAKR PIES L ZATT, USGSIZLA, T AU
EHIE— B TR EROR ST S RRES
KSR B TR TIREE S BAK, ERADBBARAR HEBEI, T DOHNVIPHWAAZRRIEN
OFNTXILBLEZ DA AMEL, KILERIZEHIET
SRR OWMKERL AT FIBMEET EETW5
R RI I RRLEE  REBCEEEENTIEABT N
OB AS D AMEI=d B KE K LM OREER fIp&nnET & FFH IS, Ko
RO T —HREE BT BRI A E R e _ - -
'gigk;ﬁw%m&liﬂd%é?(*#Ewﬁ’}‘ ?@Fﬁ%ﬁ)%%ﬁid} 7RV, TGS E SRR

MENRBDOOLNZOT, EHLE2B0T
T, ZIUTKILOEKDFFHEIC DWW TOBRN, FEFITE D s s 2 & T,

BlZIE, KLEVIDIFZEL DFREI B THDHATLEITEL, AERILOD 2000 F DM
KOX Iz enn, KILOWE XL, HENFINOEEXDINL THTE L LWV I EMEEF> T
Do RETOHOHFIZEH, 290 bDaHoTEbLD,

FRETIZE O MEVWET L S H, FOEENS DI OKRHEIL. 1999 405 B 725
L 15 FEHFNT, AT Do T, FAT 20 BAERTIC, Nk REBE X 2000 4225 2010
FEORNTE KT D LMo T, HuToW a5 T, Bl — R~y 7L WAHANA L L
FLZTNES, HITIEINDHAR, TNLV BRI RDIDITTT, ZHfETIETRY, Lbok
JEZIEZ TRILZBHI L2 E | R TWTRWDITTHD £,

LG RBITERNIC/AR > T, HFASA, 30 5 TLED, 30 SRS - THEAGAEIK . EAT
IZRDBRNVEZI NI ESE Y LEBSEREZ L2, ZHW I kLofis, KLoFHEIOE L
ELWVIHBHOIE, REIVERETOH T LT RETHH LENET,

ZNLBHE T, KT OH 2 BKINER EKG. HDHWVITHE, BIEOEF L DBEBEVWE LS
NEBRLTHHDRWERD, HEIL, KHETRITIVUIANITIER R WDIT T, KE R
TRV E NTFER 22, THAIE, NERERKTEL DD T, FAUTEI AN LI IHF
UV ET, REREAIT, RIFEHVELEZEBICLA, RARBHEL TS b T,
INERMEKTZZBERODITTHYEL T, TORLEZ T, MAER LN DIIMLONE X
KEZXTHDHUWELY,

BB, ZZIHE DT ETITES, ZRIERITVK[ETOHRTO, KILOERE OHIAL AT
Eo PENE LT, KILEHRORS, MR, & 2 \VISHEEMBLIIEEO HBh 7 & OREDE < 72 5 1

74



NV ET, ZHFHFDSABERMINZZEEBE#ELET, 1LY 2T, e &b ik

LI 2 Bk L RS & BN KIS & V0 D D& DL BRE TR E BV ET,

FRNE, KRETFIIRFEONSNA BT — 2 LK UM AEZ S TICLTE LN £ 9
TIN, BIFERLEFELELOIC, RFPOBMIFTONBRRMIZ. 72A 7 AME/IMERIZ 72 -
TWET, HEEAFTHELO LT, B0 DORZOKILBHIFTIZEANC/R>THET, HDH W
FZOFEFMEHINLINE LV, RIIVEKTHOLSNANRTRLRNE ST, [T
IV RFDOKIBLIFT 24 5 HHR, BN E WD bONRKERES S EBNET,

2o KM K & B KL SIS

W AP0/ RIBE K ISH T HEFIR D& E

Roles of volcano experts in CCPVE and communities % j(%ﬁjb%;@‘& IJ \_Ob\_(kujé L Li‘;‘
O TNZThDOKREEFT, T EELT, MUBOKLUKE
l:EﬂETé#ﬁ&iﬁ;ﬁﬂ-Hf“’;‘f&@*?ﬁl:ﬁ%‘d’éo FPEEE L OB L ENE LT, R
O EMEMH, RANBNIIE, KIEPIREL TRILKES LR 7 B O A DT T e DRSS
ekt il o HE I8 EOARDIF ISR FOMTEE
* AL AT HERR R x Bl JUBL KRS - %6i$l/§>j«/\o% fi% 5 k ,EL\‘E\I/ \iﬁ‘ %@J:VC“

HEMUEDIANDEBE L. KUBLOLBE S TAEE (ERLD
BE) THHE, K KSR A HEBR T )
wg)@g)a?ﬁ]%ﬁ*ﬂ*&%&%@gggézﬁz{%%f&mﬁwmwﬁ BN B D 75 HIE K LME KT RNERE SR, e

SRR TORETE, SWRRTS | | (51005105 Lt Lk, RROBSS I
(1987FEEUAFAIFHEZET )L—7 volcano of national uni ies)

- - J i $8 Ee 3

U mxsaoamn:. mxonssgustazeted. Ant (CRFI 72 2T D A RIND KISk

BRICEZ LV E, AULKERER,)SOFERERETIE
I N A N - - N
The main purpose of prediction of volcanic eruption is to urge/advise EA fcﬁ éf @H:%\ E/J 7L£ {ﬁéb 5\— Fﬂ'g Zb 5 N &i N3 j(@

people to evacuate from dangerous/hazardous zones . ~
7259 L BWET

EHTAUTMEE L VI DIFNHBRBHIZR £, LALARROEKTmELEE L, kLB,
SATHLY T Y BFHF I D 2 T, MIRFXFERETIEIH Y FHA, T LT 0 Bk
RELEAHH EHNET,

ZNb b —oF, KBS, BMARELVI LOIIEANTHY £ LT, BEOHIESE
DEMFOMEAZELST ILENHY FT, ZOZLEREVRITEIREESLH LEVET,

%I, AT 30 RN K UMK ARG R 2 #5| LT & £ Lo, &EOKRFOBMFT, BFFEET
OFEIAIER L TER L2, —RAIT DR 7 by hORo—Th Y £, ZITRFRIITH 2
TE DK THILE S TIER, LLRRLE I W IRMHRICNL 72 BT, KILUE ko
FHHE WS DOIX, WAORELZSFS VY TLHI LT, AMZERICIDIRNnE S, fali
MO T D Z LRI LAY, LN TEY 7,

LSHITHEOT 21X, BMATHMENIBDEEI NI SIHIIEXTELNLDON, 5L TOH
BYHMEFLEICEZATVDLIERELNI S LIVETAT L, W B EBRICERZR TMA T
ET L, RIFVADPMEFELIRVEITD, BHICWRIEX 77— F&2lHTEn) 2 &icR
B EEWET,

INEHOSARTENWSSbNEZ LR LETUNRESL, ZTOAFEMML T, AT
RKO B EEE 272 ETORMERMLETIT RV nE, £V IEEALETIE ARV EBNE
3, LLETT,

BH:Cobbont I8k LE,

75



ZET, HILARRFUCBELG L TWEESBIACBEZWEEZEEELEN, 2P0 L5HD
F—2DFEED, HEIWVIZDHEDONREALT 4 AT v ay TMEHSTWANEN) Z 2B
LT D70, RS LI Z W2 & Ton e R E T,

INE~ YV a —REANRIFET VB SN OTHY £T8, ZHCFRICHEED L Z 5
FRICEAT, HROHZEEZESMZ D L, FIZIERETE KUK FPRELEL D L, 2Oy
WZHIET 5, HLWIETHEFE DPC Z2xflibsE5 & A XV T EHREITIZFEALERU L DI
RFET, BBEIN/NESREL v RKELNEERVIEAD L E T, TERS - L RER,
IR OBEEZ B L $ 5 K5 Rk D & E DA TT, 20L& ZITINEMRH TS D& W)
M2 HT, A2 Y7 L BROKLPEDOHAMAIT, —R, I<ETHWD Lo IiTiAET,

FC Lo, NEINDNEIEERSNZHIZA LEESNAE Lz, BEHIAICIS T RETWEE
WX Z O TTINE S, 20O R THA - HF7E - B & WO S0, FEFITL
SADMFEREENTFVEE - T, PHEZEL T, [REYTE ORI T LT — 2 2T 5 L0
IMMIZBITIR > TWET, N — R~y TOERR ELHY LT\ D 0I%, HiF ALK L B
T, [RETIFHEE L THEEA,

EIAHNAZ VT OB R TNZIZ< & —#, T4 LY =2 REPA->THWET TR E
B EARNZIZ INGV DHEM TR > TWDH 0T T, EOEN KINZEDLHIZE A ERTDS
BAERLTVD LI 2 INGV OFLTERGRLDH ., fid - LT 2 LIZhoTWET,

THUTK LT, BRDKLPEDFEE VWO REB DT, ZZIEFBEEXELLTNED, —
BITOH OO TITe < T, ZEROETOERETIZH DR, &2 WIERFELER
RIT, AEF. 2505 bOOBEEEIZ L 5T, LKL L TWET, #HEEOSA KL AT
HE WD) ZE 2D ETTNED, TIUTEMREMT L0 0, BESC TR EOEMITIX
72T, K[REITR'E ORRIFERIEE & W O LB T2 > TV E T,

TNNBHH O —DORE R L%, HIEDGAIZIX, HEAE (MEFRENIEHEEARTS) % BT
WEE L TWETITNE S, KLDGEIZITZE 5 ) HEEARTAT] . headquarter & 72 T,
ZAUFFER TR E BN T,

TN HH ) =D ZHUTESHBMANCHERINELLZL BN IALROELLTNE D,
KEITIFEARPNTKIIFZEE 22 TOWEE A, & - FEIERFERR L R EWn T 2n & v
IR > TNET, LETAR, WERHARDRKFTHITOY TUTTERVIRREIZZ > T
F7%

ZHUFARDICKIGTFEDOZ L2 F > TWH DT TIER T, HRFPORFICET 25w, £
DL HBVDENPEPNTNDENENI ZEEZRLIZBDTT, ZIULT AV A TT, ZAnFE
T9, 2005 F0 D AMICHENOTHD, TA U DELHAAMONTWETH, HMAE L

XEPOEGLFEC T, ZHEEE, XY AT,

HERMIBE LTUIAFV ZALIFEALEFR LS HWE 72 AARIE, 2005 LR, Jelx & AR S
IINE Tz, ENLRFOENMEDITONTZON 2004 FTT A, ZO%, 1FEAEERE LT

76



WET, RIEOFTHDLEIGTHDL & IEZPDEIFZEAEAZ TWDLDIZ, BAREITN TR -
TVWET, TIVIHEETTD, ZHUTKILICRY FHA, BITPHADOKZEICITH £ 0 #
RERTERVIRRBIZ R > TV E T,

ZRUIZHEDP DL THIE L KILOEZ2FEE220L. A2V T X5 TTIINE S, AR
G7 OHCEPAHIE L KO FEICEDLON D AREEOH LT T, 7 A U A0, 33— v ROEIT
HANTZEE LT e nsIRETT,

ZOZEEARNBMNLBERZ LT, BIEEEBIANREE LN E S, KUK T

LRI T 272D D KISt R Z . 4. BTV DT TR, AYITEBERE THLD
MEIMENI ZEHEDT, NRALT 4 ATy a ORTIEER TV EBNET, KLIFE
FHEPEREBEOTIZN R THNONE NI ZELED TR 2 E BN E T,

TNLHHFHIAD USGS DL ZAICEPNLTWE LT E S KILEHIFT S EER I E
Taa s ThEd, fEEIZIZES LinE v on, Ziudtt R ofid - BIsEE o Hm
L7ZEBTT, Z08lE==2—Y—F Ry, &D5WEA XUV T H% 9 TT,

LL, BROEEIE, SoEHMIARAELKTTINE L, TR THAShIZEH I

W L~V DR L REEE, SREEEYE( & D o PR SRIIE AR K 50N TN D D FERICHE
B2 b O TY, DFEV VRIZFHEICE EEHT . U R ERITE CHERIAL TV D DRKREGT
LWNHZETHYET, TNBHARDFEETTITNE D, KYIZZDXE IR0 HRNONE
IMMENI T EBEZ W EENET,

TIMNS, NRAVT 4 Ay yare LTUIET 1 FHIZ, Z2IZFN T, KILOESRKEE &
KIF5EE DRk, SMETITZ— 2R e R 23 KL 2 LTV D 0lcxf L, BARTIEEE D
BEEDOHEHE TR N> TOWETH, 2D ELLRNNDN, 2T LWET D RMAH D D,
EORoT b0, L) T e Zikm Lz e BnET,

ZNH 2FHOT —~IE AF—FHDWIETY 2 7FliE U A7 FEOBRIZONWTTT,
FIF LR L ST, KBTI A7 EHROERE THAAATHET TN E S, B - Bl
BNZEINS ZEEZTL2ONRNNDNE N, HOLWVRENDOEIZE IZBZ D200, LnwH &
Zedgeam L CDVE D E W ETS,

NG AR T —OES I EIZ ER > TW W T, 20207 —~&i#m LE T,
DURHEBH L TOETR, =207 —~vBbolz b AT, AL THL7rTNLOIERD
AN EBSTHNETOT, ZOLEITEIALIBBENLET, ZNTIIAARAL A N—DT;
I, HEEIZ ER S TWEEITETD,

ZNTIH, ZHDBRRIVT L ATy v a VOFEENRFRBICA> ThEznwEBnE+, %
FEEHL EF72L51C, F1O7—~ICB#E LT, AARTER - BN S 72 5 K[8TICE, kil
FHHR L L TRA SN EITIFE DTN TT, £, % b KAIHEME L LTR—iBEND
EBIFEAERNVEWVWI VAT ATTN, ZOZELIZONWTHED N E I BEZIRDN, T
ERAEZR > THIEWERWET, TR Y SALLBEWLET,

77



RYHOVRESTEINET, 2 B Mozl D EBNETN, BRCRAOFEERTITH L E
FELED, INGV bRIUELZF->TnWE L, FTEREZTS, ZLTEOXA T IV A%
Mg+ 285 % —2l, 1P —mfbL LD &Eno 2 eNnRHV ELT,

INGV X 99 FATENLENFE LT, TDEXIZHODORR DN &2/ T2 T, B4
PR KILEIET, 7= 2T 4 ALOBEIFT T &, B DT CNR, [EZEMFZEHT THIZERS 1 20 -
TWERER S ZoHICAD £ Le, THURHIKILOX A F I 7 ZAZEFET H720I21TE S LT
HEREE L, 2L TEDOKINDEAF I 7 ZADBEMERHAESNDI ZERNE R L 20E2S
INR—Z|272 0 £ LT, INGV B TE b} T,

ZD%, b 20HFIFERBMAEBATEND L, BAHL EF6RD01F, ZHUTIE LW
WrCTholelW\WHZETYT, EWHDH, HEIRNPTES SADVET, HEVITHIEISAE
s> T, —DRTHEHTOIFELN HENTT,

H9 18, HLEFEWZERBYEL T, ZOEH, T=F IV 7I2o0nTTTiInE b,
F=H YT Ry NI =T OKREMNTEX O, BEEZTTIER, R0 KILOBEEED
HZENBRTLE, B, 250, IRV, ZhEabo bHELEL Y LV ) ZENEMTT,
FCERR Y NU—7 F=4V 73Xy NU—7 %o T, MRRERDTRORELITD &
TOFEEITHHES Z LB TED,

I ZoZozXKald5 2 &iFTERne BARICES TWET, x OWFEFTICIEEEL
TOWZE, HDWITFED BEIE, B3R 175 A6, AFMBRICTT L, EMHEDRO—DIC
X, 2 XA FOHIELHY £T, ALV AT ATHENTED, MEAMMREZS, TH _H>DR
ROV —ERAEZFEBTE D, MikzGd. £ L TEBOITBI —ERTORITLHEND T LA,
ZOoODAY y MW EENTL 2017 TT,

TN x OMBEOIEARTLBS>THWET, ZH0H T EE2HL BT oz & HnET,
B4 2V SAnD, BEHREMELED—MEL TWD Z ENIEFICHELZ L WO BHELH Y
FLi, Val—&A, PR TLL I,

23— Bbd GNS OfRBEZ SV ERnET, INGV SR U XS ICHRELRHEL I
L EE, =a—Y— T NORERAT & MERMBRENIZEIT, T bIEEERABIIZER.
D92 I —FEIT IR > T TE DI TT,

Rz b, E=F V7 EMREEZRUBIBO FTITI L WH Z & TL, ENADNIEFIT
HEHAIN TV 2b T, ZAUIMTE BV IRT FRITT=F ) v 7% LT hude b,
EFE=F YT TEDVINWT =22 876 TNOM%ENR D ESTED, TOMRBELE=FT
TWENPSND LW D) ZET, BRMOY A 7 V3% EBNET,

Za—V—=J U FNIZBETELTUL, RFELOEHELZOITEHIT TR LT, KILERICE
WTIE, 7 RAAL U =B E2 W70 TCnEd, CCPVE IZH D 3 L9512, £k
e, Bz ZALB ORI H D KILFETT & A, ZOHLIRT KAL) —271—7 1% GNS
2725 TWETHA, ZOFIZKRELSMLTEY LT, /-, MU TIBUFEELH O EH

78



M7 25 1T->C, £ LT 28BN fEICER L & 212, ZofESeE=41 7
WZE-T, ZOEIRIEKINTH LTEY TWRIRRTE L2090 WITE L0 E0 D ik
BT TCWET, KL~V TES Z7L—7BIEOHNNC 1D, T F7FIC1D, IALTTK
21 2LV )5512H 0 £7,

FNPBEFLSNAVLDOT RALFY =" b b0 £7, RTOMEANREE > T, EHOELHR
BUZOWTHM CTE DL RoTWVET, Eo Amiki#, BaXhE, £oHThHomegs &
LC, W%t - BSHIEES & L T GNS b £,

BRI RA#E, T OEBEREELE O~ b —2 v TOEEHIZOVWTTTIINED, =
DA 2= —a UPRIFFICEETYT, B S TTREEIL, Mhdbol b &iTvAal
ST HOIXZ O OO L 720 £4, TTOT, HUHEEE, ThibRZERET BN
HICHMB TRFENRTEDL I LICE 2T, EREELTTZENTE S, ML TBEVDHE
AFMEFRTETCNDEWVWI ZLERL, AT 47K LT 1 A TRESREZHWT, BEHIC
BRDHEWVWIIGERITHZ L TEET,

bomEH> TN ET,

BH: S0B - ANDOBRETT &, FREEZITo TWVDH AL EEHRER LV OIX, FICERERE
RIZHD LV ZEBRBEINTNT, T TRVWERDENBIIEE LML EEZ 2L, F

RIS T DEHRIGIED D ES WD RNWEWVWIBERH Y LT E S, ZHULAR LS
O HAA T, SHOHMNLD =27 2/ Ic L, ESATRMEEBNWETITNE S,

AARIZGDMEEDO L AT AEFoTNDH LN ZEIZBE LT, KBTOHMN S AT, 54HOS
BTORSEZHNT, EOVOIBEZEBRLTLE 2 A LEETWEE T T E BEnET,
Bf: WA ART e —Foinh s EEVET, Hr O HAROEAICKELRDOIL, 4. 50
DKILERTWD, FEFICBENRL OO TN, £k 24 FH 365 H, HIZABI AT AL HD
AUTTFES, BRRTHIEIWT RN, £V ERTRy NU—27 720 ZN ARSI 5],
ME W DI, Lonh LIebORMERLLEBoTEBY £9, ZHIEHERTETWH EE-T
BOET, ZNDRETEARTHAD &,

ZIT, D BIZHMEDB W RWNE WS L FERbWnD NI Rnnrd LtEdAaldne s,
HTOJT THE->TWAHARIBWAD L, T THE > TWH AR b WD, EFERITE=%—IZH
Do TWDAMEERRE VI DT TIEHERNEWVWS ZERHY ETTNEL, ZORAITN
FREIAMBNWEEEDORLENH) ZET, MY HATIFAITTELDOTIEHRVNE,

Fx BENRZAFELITE-TEY ¥ A, FMMEZ SO X 5 IZEIZ ST T onsn
D EIE, LN EWTERATNE S, ETEARMNLREE, 50 Dk LEEH o & RIZNL
EWVWIHHAE . EPTIEZRNE VT ARNEEZTND L ZATT,

BH: A KERAT L, MIDRFERHLINEIDERLTNDLENI ZEICELTE, £ ThH
fife P b L2 E s, BIZEOHOIADEFFEICEH-TL I, EI25HT 50
MEVIDIZEHLTIE, ZE~v=a 7V EBV TNV WREET, Lo ifsts

79



WL TNDATEBE VS L XIZE X RTIUEWIT v & B,

LSDEETHLHIRESCNDI LV ORBNIAOBEZTTIINEDL, HBRFIXE I BE X
TLEID, HIFEARIANTONLIIC, REODHAEERHLEWRTART T 47 & LT
KIE K FENEICERH L TNDE NI FETTN, TI20IH T ETHOETHRUTONDNED
MEVWHZLEEDT, FEHEIADITZINLIEBERZFAZETTL L 2D,

BEH# - NEIFOSLG L WD 0y, WEFE LTI X0 EOBRGK T, &2 WIdilkops 74 &

I EF T EWSIRENR—FE, FarDBROTNDEZAD DR DHDONR L,

ST E BRI R HNL D GEAMNENC AR D L TR TETWDL EWI BRERH -T2 E D
ATTITRES, RIFVLELTWD Z EITKLDHZZ BT, BIKOMFFEN ED L 5 ITHEIC
FHl TV D D0, ZFIUFEZREITHSRITHHLICH R D725 9 L, T bE WIS
FPHEZ TN EWNWS ZEIZRDDONRE,

ZOVIBLEMNDWZLET L, RIFVASOERLE S TT L, EEOUKOFESZ 50D
LNEFATRE S, BIKOIEEZ L5V D S IITHBTFE L TS OnE NS Z LA N
e L TIERICRELZ EBoT0ET,

BT, MREELEEMRND—RKTHLIDONE I NENS Z bbb BEALHY TN E D, EERIZ
Bifiz LTS FIZBW T, SEEEHPEAEBMNE LT &b £ DDHFEIT N LE R D
MEVND ZELIZDONT, EHAELTEEMRN TE DL I RIEKHTH-720 &y, AL HEZE T
DX o7 e TEL. BLE LTUIEBITHIE L BERAFI TR TRV LN T RN nso
%, 2 LamBians,

ZRRDNNEMoTNDLHBFEICND S L2 b DEEMTIHELET &, AARTOSIEVSET
BroT& 7o, WAARKBE TORANRE D ZTSAZNENOEENBRLTHL 2B %
LHE, FOEBEEZSLSITV K-> TV T, ENAEFEEICE D DRFT TN D, W) ORAEIAT
DN LSBTV ELT, WERD IT—AREINEVIDIF, SIEFELEHEATE AR
[AVIEVA

FNERIFZED LEBFENRHY £ Lz, KILBIKESHEE L0 E ML BT 260123572012
EOVNIIFRMOFEF TR o TWOIHEWWN D, RoE D KLUAEEKE L TEOLNDEAED, HFRENR
BoTETNAHILHIEEXT, BRELLTINNLEITHON, ETIXEITHEZENT
RDLRENEN) T EIZHOWNWT, AlFEmaE W2V TEh £4,

ZOERPFEENICTITEEELEEESTEBYVELT, ZOFRTEFTITHEELE LTEEST L
WIZ, KVEENE BITFL72012, EOWVNSEERKENE WD Z LIS TR ZEWT, T
NN TW DO o TnET,

BEH: 2t AR, BBICBIZEDBFEOR T, bW AARTEMAESE LT
nNEL, WHTZDOMEEZLEIBZEZXTL L I,

BRI E=4 U T ORESN ., FHIEES 2 BT 511%, R01% 0 KILRA AR Fe s BT 22 B,
gtz TiUE, EARETE=XZ VT ELEVENTRONENI ORH LI T, Ziux—K%

80



HDTY,

R[ETDIE) TOWNETE [RETOL HIRBaf WA TTInEd, BEBEHMAZGRITKS
NC . ZHFELEEEVWETITINE L, Z L TKIUTE o TN BB HND DI TT,
ZOWVO AN E HBBESN LS E LTS,

DFEVBIGETUEZRRZRS 2B 52, BROBIFTIZL L >bw 9 RTHETR, HET L. £
NERITIZHS>TH, HDLWVIIKBEMEFTO L Z A T T BIZENEZRD T, Frazlbi
BHl, ZHUIRER. BIG L E R~ TRVWERDIDIT T, Zudd HMIARAIR T, T
Wbl bIHIBLIFTEIICHLRLRLRD,

ZNDBWINOBIEZSNETE, AHLA U KR TOHEMNKTHETIFE, AV REXTTD
LR AR S T D, 1991 ETTNO b ISR ETTNEL, A1V FXTT D
Tix G2 TeDiE, BRI E NS DA R, BRI KILOWFZE LR > Tz, FRIRTP- T
Wiz kb,

—FHT, 3=y RAT>T, FMNEM-TETND, 7T AENTHEUNETS>TND, 72
FE, F—m o TIRKILO Z X, B EM LR, 720 b AARTEE & RS b kLD
EIHZWEWS | MZHIDALELOEREZITTOo72bl T, 2T 52 JICA OWHE
£ B D WITEE A TR DI T,

WOENEDH, Wax LA v RRT OXUFET ., KIUBFRERT, S TEWVETH, kK
EHUE R o & — CKIUHVEREE o % —)  ENPDISHIR S D T 006  HEDIZH 1T1T->
TTABWET, ZOWVIANTLEREELIVFATTLHOT, E5nntBnETdidnes,
TV ONRNEDT, RERZEDEERbholcbiF T, RIFVESGE, A= AT T
IFBKE T3, B TU Y —F%295, £H50\9 ZEEEAERRNEBESDNENVDIT T, RV
P—F ¥ =TT, FIET=F V7 TTLEEH0IF, BANEN,

EFE=Z VI RBHoT, DL 2ATIV—F ¥y —L LTORBREHELy, ZNTELE=F

NS &L Z2INIVPA T NVERRTH, A4 TID, 2L RobIFTIND, £
DAZ 7 EDNOFMEICE ST, 1ZNOMEFELSEFIT, TENLETF ANy 77 =B TEbid
b, RIEV IV —F LA, EOERDH 5 NITHEBIICHIE L S0 L9, £
9D AHEA DI TIE ARV D & VW E T,

HHANVDIRWGEEIESNE FIZIEAY— R~y TORRR AT AZE AV ERETOH TP -
TEBOLNRNL, ZOHNY RATERESLDLRATHRABLRLENLNE WY ZOEZDHEM
WZRDETUNREDL, RITVEIWVWD ZLEZ2EOLELHT, RFEPLOEME, 1Zh0E
T DOEMZEHS EVWH 2L b MELEA S ERNET,

ZONIDEEFEDT, RIFV IV —FLE=F Y 7IFUVEETZ LIXTERNE NS Z &7
i, Rk E TRV E HnE T,

BH:EObbUNRLITENE L, HREEN - =2V L7 E200T 5 L) DITIER

WCHELWZ b2k nW)H Z kT,

81



SORETE=F I T 2L TOo T, SN DIFRED D DT RSA 2T & D00
TEWVWEWSORK[GITENEIFD, HHEMRTIIHEL CWEIERTTINE L, ES5AHD
FIXZ 9 TEHARLS T A XV TIZBWTHEDL O TUIESIEL OMBER H -T2, HD W IF=a—T—
ZURbEITTIINED, Thad ML T, BEHEMREZSHHEEZ TR D L) K
FhPOTRo bl T,

ErbOREE L THARKRBITZ I W) FRIZHNS> TN REZLEENVWET, Z2O—D20D
Bl LT, RIFEHEBHEALEDNE LR, WALRETICHBEZRT VAT AEED LW
I EH—ODERELE L TEH D0 Lt E BNnET, Lo L &I INGV X USGS,
HHWE GNS A= 2bwnole, 4 BRICHSMNEICH 2ET VERM LN, 8L, £
NWrHE=FY IR~ LTcbDE BT &2 L BnET,

Z 90 BT, BB TR, B TTEANEAL L TV A DT TTA, ZHIERZOBE T,
ZOWVIBDOPRHAARFUZTELNE DNV & ZHUTTESABRL KT L LTIARAETT,
RNVLVRNDNT= b EZZ HRETEEBNET,

EWNH E AT, ZOHE EIZWD7 0 OEAIL, RET ENEMITANZ LT, At L B L
WO DE—RIETREZLE VI ER T, ZIUIMHIZIZW DR e WD Z L& NEF, [T
DBEZHIFERLTBONETR, TOZLICEELTHATr T 75 ZER, H25WITEMR
bE, ENETNES BB LETTNRE S, BT LEWEBNES, WA TL X 9,

KIWEEARO T T, BRENEIZY =2 7V ER TIERHEICE S e, b A & LIZiFgE
B EHWMBEEN DR b OBRARIINETHD &0 ) BRICK LT, BRITZE 5 Tidde
WDHITTTR, ESLEDB00DN, HOIWIFRKR L EO TMhZTEANHIL, =i Lz
WEBWETR, WHANRTLL I, BV EFEAD,

L. HEIZWA AR T —DH T, SHLITBMTHNIRS LW EBHoTm b, ERizd,
WHS LoWET), ENTEHENSA, ZhnbTa l—S A,

BH: 5T 5b0¥BE2L Lo L U TNICREASNBETCH DR EVIELEL LT, R
TWAEIT T T, BEOTIITRAE - IFRZ20-o TVDABWET L, i Omikz
FFoTWDHANLHLHWET, 1272, ENNELEDRNEN D DRERETT,

HH—ON, BE=X VU ZIFEBETTINAE S, SFRICHAD LHIBRZR 2 L A2 2 R IR
ICRWERS NS - T, ENEE —ROMIEE OFFICEMLOF 5 OIFHENTITRWVE  FUTE-
TWET,

FHNHEKRT, 4. RETOFIIHIZELDTHE L VI ON, UL —DDETF IR D
REBOTHWELT, #5I13EH, BIBEZRTVWAHDT, HHEDZ L2 I Hh>TWVET, »n
D, WAURT =< EBRDTHE - Migta, X— =2l SAE LWV LIATIHRVDT
TR, WAALRBIRIZOWTT A A Dy v arTh, TOVIRMIEMLTVET, 290D
=B THMT 2 HIAT T 0 OR, BEMEE LT —20ffkfnie L,

FNNHH I —DE, A IRESADIE) TR TS, KIEROAMEROFET, £2T

82



WAABREBENANTZERESTLHENIEZAT, £H0 ) FAxELKLRTOHFIZH AN TL~L
 EFTn< &, £ BERTEOR L, HIXKLOEHSIT NI WM T LR, REL< 2o
TEEDOT, £HOWVIHMDTT 22 AT ZE THHFELK > TWETZWE, TRRBLERN)
REBoTHET,

BRH - KHAKLUAFZE - AMBER 72 Y227 OO E LT, [REFREZTFHLENH LT
HbIUX, ZTHEXRE L LTHRESAFERICHY N e EnES, ZnTidyal —&
o

Ual—: —o, BITHL EFENWZ LT, REEELLERNES720Z, BicbDoAy v 7
TI M, KILOE KK LTZRRER, E50VD T Ly vy —DFTRLDN, HH—D, EHn

FENRZ DN, EARNRE—=UNHDHDN, TREEBRICHS L) 2 ERRYIEE B
F7%

USGS @ VDAP LA LKL 912, R BIZENDOKEEDE 2 | FHIAXT YR b H, i
ODHFET ENoTet ZAICYR—FERIELTEY ET, 250 BAICRELNITEELT,
EERERRETT &, HEYR— T 2000 T, HOKIUFEERLE I WO ERBREZFEE W)
TEMETHEETLE,

— V=5 FTIE, BRI LIS SADEANRLE>bw IR I 5T TIEHY £4
o TTOT, EMOEEREZED &) BT, RIFIVBIOEBICHIREL LT, £ 2 TR
EEATHDL I LW HENRDH L EEWET, £ 2 TEMOEBRARA T, AYITKILDE AL
TEOMBEZ DD, AR —2a VLTI ZTLERERON, TNEEFEST L LN 2

EMEETHDL EENET,

TETOT, —DOHETIFRVWNEENWET, a3a=r—Ta b LVEIL, TLTAM
B, RERZBETHEWVIEERTIE, Z9OWVWINEbTHRRAEEE L2 2L TEHEENWE
¥

FAbEET—FC8EMEZBMILE Lz, I TEI THULHERICKILAE Y T VXA L TE
=2V TTHIENTELON, TNEZNHIENTEE L, ZZTORREIZNO XL
K THIENT LN TEELE,

BH:HLONRLES T ET,

R 1R FOIFIOIVPLRL EF7enZ ENH E£3, 42V 7 OEERIZESNTTT A,
BB XS HEFITEMERMELZ ML L TR LD & LET B, T e & WD E T3,
ZOEHRDOED T, KIUDOEGETIEF I TEMERMERETT, £ L THEBEMR AT ANLER DT
To TOZEZFITRBEITELS RETIIRWTL X 97

FNRHBEBITT L, ZOEPOKGBIN & 13E D L BWET, FEOEHKIT Z RiuL
WNEWI DT TIEH Y A, KIUEKOHEAIZIE, IEFITFEN2T 7 a—FBLETT,
HEOR Y NU—7 bR ITIER0 AL, HIEKEFTT &, ZRbEHAL EOE
WHMEIZ DD TT, ZIVIHHEOLETERE-STH, 29I T—F A2z LT

83



b, TN THANEBRITEZ > TWD 00, HFET 2 OFIEFICE L b T,

A BV T OHBOREBFNES, W E TV T LA DANVTZICHEREZLTEY £, DPC T
3, ZORDESIERELTNDLO0, THILBEZIN TS0 HTY, DPCICKT o HAL
LizA v 7y b T 50 ThHIUE, RULY XA FORFFE, A DA, _A SO KILFEEN,
AUV ERITIER D FHA, A4 L) —THMRERZREZ LT 2O THT, KiLnE
INIEIITHIEEL TVDDODINERVAEZESH TR TR, T TEEdA, b
HAMERT D353 100 LA L 5D THIUEL, SHIbo &ML EEWET, TH, =
DENEEZ L EVET,

W e BT — 2 BT AL LTH, ZNRET TIEARATSTT, SEIXMIAERI > TWD
DONEEHLALLBRET D, ZLTETALEZDSDANLELICbEDBALEA Ty MEfREL, 2L
TELWY T FE2D2>THH ) T ENRETT, /o, AT MEEXDHANLELIZH, &
bl LIl ERMET 5 2 L R0NETT,

TTOT, RUIVKILEBER L0 KILEFFRT D LD Ok, FERICEMERIEETHD LW
FZEERL ETFIEWERWES, TEERUCADBESL T L, BERGT 5, & LENDAA
RBTHL, bHAALENENDOEIITZNENOFELRH Y £T08, TELHLETHFETLDS &
WO ZERBEIIARYES, TTOT, [MShDHETELAL LEMERERZ S » T, £
DOEHENTE DIEHZ DL 5 Z ENKER L BWET, TN KRERME TRV s BnET,

HOMEH TXNET,

BH: S0V SADESTIFEALEZ LD TWEEWZL 27O TTR, AL ERCAHT
AHZEEFHY EHA, A EmSNIcZ LT, BURTEA D Z LIFEEL WS | BUFH 53T
BODIE) THEWETTNAE S AYITKLEKETML T, ENTADLZELHRL LS EE-
b, MREE L E=F— LT MLl b D TRVEIEFICHE LN E WD Z EE L BnET,

Lnb o e LTE, BRICHEZR 720 HEEE 21 2 720 T < T ek b
SV 8T IRERE A BB ETH D, ZHITHIECHEOBA L 13 & > L FHINED,
KIE, £ 90V 9 BERTIIIER TR S5 T, JRWSBHOMWREDLETH D &9 fRfEE -
T BnES, bk, [T ENBNEZEO THMEIIHTEETADT, KOPEDIZ D
B o EEWET,

ZREIANT—=FHLWNEIY 27 OFHiE, VAZERORMETYT, 4% Tilgim L CE24ED
BICTI &, B - BUO TRV D WFEHERS . 61 21X INGV & 2\ T USGS. & 5 ME GNS
A AL B, BHENRERICKE SO TIRICET 2T 7 — 22 HT TR E G, B
DBEEEEE & o7z, OV U R OFEBROMBIZIZED L RN E NS OB L T2k 9
<7,

AZVTOHETHEY AVEHEZITOHDII. S oED~ ¥ a —REAUNF DLz DPC 23T
) Z &7 > T, DPC @1z kL1® Volcanic Risk Center ZBEIZ R H /A TT 1, BT HILE
PPN EICHMI S CEX 2 L1, T4 HALTVDH VI MDY 7,

84



IR DS BT 72 % E NP A T L B, FBIZ EDRFRIARTLATZN R0 FEEH &5 2
LEROTNETINE S, BHO/NIBREARDO L XL, [RETHEEEL NS EZAFETEDT
FHENREREZHTEVI SR> THET, ZORICHONT, NEMOBEBSAIZE S BE
ZTL X I
B : BIEEHLELAEX S, S EED & X ICERARNRIERIN TE TV T, Wb %k
BIRDO~ T A v b ET HOEHITA OFBHIC/>TND DN, 4OEEELEWET,

ZHUZOWTIL, BIEELOIREEHO & x| KR ENH L L XITEINEV I EmILS
NTWEFTTNREL, —HTREITEZHS> TWEZEWTWADIRMITMNTHL ETDHE, VWb
DD KERIC RN ED L5 25 2 DRWAHIE STV D W) BERTIE, o1 X0 HETH O
BAITHESS> TWEENTWD EZANMNE NI ZENH T, R ED L X 1T, =
AUFAAKRELEZOTTT L, ZRNHEEEE ) TTF EG, R0X0 il 25T OERE & v
D, BUTOMHAATRON D DORFAE L TEREN R L,

ZOBEWRTOMIMHEZEDL IR TEDLENENI LN, ETho b ROEENZ/2>T
KONl bHAALBUTTH NI OMEN Kb L 212, fi7ET 2L LAAR-
TWDHDT, ZUFZE I RATT TR E S EFTILHTH OITE S, 2D CORESEE -
TWelE &, EOXSICENIETE 20, BETETE L0V HI LN, £T—oDL

TITHERHZ LB 72 & o TV ET,

ZDET, X VIERBEREEFEIZR ST L ZITE I VISR TEDLDNEN D T EIZHON T,
HAAREBRTHFALZ EDb > T, 4OKRNELWIE L CIRIRAZREEEIZ 51T 2 TR /e
Ao, EEICITHESE RS SEHERE TixZe < T TR & L TAIESEHEIC BALER T b
TR > CIENWET L, BIFEFHEZIETCWEEE LT, 4, BIHFEEICHIES> T
TlEELETNED, EBEITEZ > T o BIHIXIRARMAFRE I, £ COREFEEL LT
SDOXIBBRLERIND Z LITRDDTIERVINE B> TWVET,

FIFEIEEW#S & L TR, 4. SHTEZELORF#HRE LWV O FiE SETHEZNnTE
DELETNES, BB AES s & DB TIIERIOXFE LT TWEW T, MK

TIWEHEES DA U R—IZ b Ao TV W CEma W72 < HlRciz W72 En ) fh
MAz, FEOFTHLENETHEEVTVET,

ZZ T, MERSLOIE, EIFEHDEENL LMo TN X 510, HFEHFEOEE
EATHDOEEIOME|E 2 Lonh EXRo TR RN EWT RV, L) Z Rt LA &
BoTWELT, IVHEENPRES RoTc & EITiE, ERRNPEBRIGHTH L iR 2 3% L
TV EWVN) Z LIRS TNDLIDIFTTITNE S, —HFTHMELORFSHEZKERIRED L
TWLEILTNKDONENS ZEIZHOWWTE, b b Lich—bkz LTELSLERH D D)
e,

ZIOWNH ZEIZONTIE, BIEERNANSE TRV, Hida2EE LD A
BEBOPTHHERLA LT, 4, EHTVDEWIRBITR>TNET,

85



B LOobbNREs T3V ELE, 4. WENOBEBRIS AnG, EARTIHGBHIRETHS &
WOBRERHD LR, ZHEFESAEPOES, HFEUeATI A,

Za—V—=F U FOEEIE, Yal—3SA, URAZFHNE ) A7 EHROBREE SV 59

ZHID 3 T b o Lo oh, RIS LWIZZiT E90,
Jal—: VWWERTE, VRZFHEE WO BURTIE, bR EME#RER>TVET, U X
VRt A TE DN D, NP — RilizZ LT, &L TZD exposure & gtk a ke L £9,
V= bNbHVETOT, VAT EZERILT DI LN HOWZEITITILAREIZ E WS 2 & T
kR

ZNESEITYRICES, FIZIXMREEITE LT, EARR EOEREZToTWLIE TS
NEL, AYP—=FHZ ) TTR, WA E->TWET, PARAEENTETWETOT, &
FRENARICT 7B AEZRD Z ENTE, ERICEVELT, ENARA~DT 78R L 0NH D
TR TOERICRES N THWETIINES, L LERZHASET 2HMRH Y £, 2F D FR
TERWY A PRELEZLZICHAEHTE DN EZEATWET, TTDOT, #FRTEDLY A7
LB DIROD LN TND LWV Z & TT,

ARARERXT 4y FEW) T EBEXFET, BT  TOND L XIS, =2 T R
THUENIGE D, & D VITKILORIEA R S L) & Z12, EERICE K Z 2 F TOR,
WHOFRLHIZH DT TING, BT LEICENS VDI A MR- T, THUTE-T
ENIRRET 4y FR&HDLD), L) T e abig UE T, BSR40 213X 10 AT & &
W2, FoCENERGTT A Z LI £9, AT, BVWTHRHT A DI TTINREL, 20
b, TRREIIA— 27 T > FHURO T BIF 2TV E T,

INETENOEHOAIZME E LTINS, E, Hilll, ZAnrohor~LedhH ) 307
nEL, ENENOAL T RDOLCED £F, A—2 F 2 FOXKLDOSGE T D L~
LTTOT, ZLOHEE, HFHIEIZZOL~ATTINRE L, HBHICE > TUIE O L~ THr
ETHIEICRVET, =a—V—TF UV RORBTITHHA—2 7 RTTOT, BERKET
WEEO L)L THIM T2 Z L1220 3, Boax e, T Fd—7 7 2 FOENAR
ZRAHT DL EDOa R N EL T RICERXT LT, BIFYRNPICEZ L Z LI £,

A BRERERIEL T, ER WO ATEENELZ S > THEHADE Z VRS 00, ZOLEITA
MOV 27T ENLS BEWRODN, EOXIREENEZVHFLONE N Z & 2R LT, #5
DM D, AR s R_XRT 4y FOFHBBITO LWV D 2 LT ET,
BH:50=2—V—F U FOFr—2ATH, MERELVWHERHD LWV 2L bBFELICRY
FLlZTNEL, ZOVRZFHIiE YV AIZEREE SR E 0 DX, KYITHLWEETT,

A2 VT DAL DPC & INGV EIFFHFEFEIC) <UD 3T TWD X IICAAET TR E S,
XY S, AZVTOYATLEND OIFBEENZR, VRAIZFHIE ) A7 EBL DY) 43T 53T
ETVDHHITZEEBEZTHANTL X 9D,

R A2 YT TEERIZ, RBUEY 3 V=S Ao 7@ & IEF BTV D & WL T,

86



INGV 2B\ TIEEIIAY— Nl 21TV E T, SEIERKLIONAY— R ZITWET, T
DREEOPFTHLIMALELZTNE L, N — REHlIZWA WA R FIEEZEAEDE TITVNE
iR

Fer L, ZoFERETTREERICIIELE T, HIREZOEREZ IZNOFER, Hl2IF
FTRYRFETT LN, £IVoTlcd ZADEFEREMAEDOE T, WHMHMIT O, H25VTZE DO
WK (OMEA] BRI ST2EXIT, A7 TIENS BWVOHEENH D07 EOfifie & D
fFEEHb, BOEHRFEH M2 THEL T, &t L TWhET,

ZLTH-OEBHEZITVET, VRAZOERNOHEME V> THEWVNERNEY, THE
AT ETZHOEMTHY £ LT, MAICH L EFX, RROMEFOHFRTEH, E0EH -
ERINY 27 DFHIZIES LTenwE B o TWES, URZDFHEE WD Z & T, 1Z01DHJERT
TTLAMREEF/ T, BTSSR, L%, HOWVITREOBEKRE LITo T d EBnET
ThEh, RV RKIICY 273 iz 3% 2 L RERTT,

7272, VAZERIIEENET, VAZEHRORMT LWV OIFTREER T, 2F D RKHU
REFY AT MDY AT FMGTOV R ZHIZELERODIL, ZIUIFTENE D &
BWET, £72, VRAZDOLVVOERIISEIEREERH D £ LT, BUAKARHKINZ ZIZ
BB TEET,

TTOT, WO IV ETINRE L, VAZFIICOWTIRELE724%., - bae

T DEFOEEMENE NS DICRD L IICHENTEDLLHVET, ZEAEDAF—FEM
Yy U AT 4 A T LT LA OBEFEETEIE, 1T A ST — R ER—R 2R
TWET, bHAALRONDONaFNET —F ZHAEGDLELLLOTIEH D £, bo LiRA T
H7OIZiE, RWVEDOYRH L EBNET, UAZFHIZT 2720121, 4%, FRREHT 5.
ERICEER IR > T D EHNET,
BH: VAT EAA VS DE, ZOMERLOTIIRS T, WAARDBEOERZED
TTHAA FERLRVEIEL DNV EDEE A XV TOHFIFTZZ %2, 5 THLNRY
DEGHERS>TVHITNEL, A%ITbo L BEIE T, 20 ETY A7 EFHIZY -5 DPCIZ%
DFER A G EPET,

ZRTHRIT, BBERI L E DS, DPC 2lix E 03T omE NI ZEEEBEZDL LN,
HLERTITHAN T BN, 4, A Z VT TEZLILTWND, FlELLTEIRHLIN LT
Wb k9T,

FDYVRATTEARAY FOEHSZR, BRTIIAITIRGITER T T 4 7 O THE &5
HTITENTWDA DI T, SN TRL LN EMND LITEWETR, E9L7bd 9
DLYETE D EN) T ea, BRHEADIZEI NEBBENTE 370,

BH . ETAHR S UTEKETR LA, B Lo b a < Ko BEIcRoTna2b L
FHA, BDREFEAIE EBER L SABIIEL TNDHE N ZETLE,
HEETOLOIFIRRETT TN E S, EXDOMISEREED & EI2iE BIGERRVPIKEYL 0T~

87



LEE LA 2T, BINIZ DWW T ZRENWIZZE , ENUSHIST D KILDIRBEIZ R > T bR H

WERZHT LN Z LT, EBRICRBTET THOEEESTHDDITTIEH Y TH A,
W ZIE, BISKEOBEMFE L RGITREE LA - T, 2O DN T E 9 0 I shit 2 BauEnn
o fH2DUNZONWTIE LS EFHELWVWI EDBRESTNDI DT TTIINE S, ZHIFRETIET

TIERL T, TRERLIOIRKIIBEp#ES VY, T L ICRESNEZH#ES THE L TWVD
EWHZ LT,

TTDOT, EHLTEINISIILTENENS & R0 BIRERORE I AT LRI DU
TEREZHLIZEZAT, RBIZELEVELLLEBY ., ETHUIOWDNGNERY, 72D T,
FANCPIKOHEMF L KLZ MY T 58 HE, £ L CKLOEMFZOREST #RZ2 T, bOREY
EoTnBEWVWH ZETTOT, HHEKRTRIZE, HBEIGENWI EEZRDICEI LD TR
MEZBEZTNWDHEZATIENET,

BH: CObDLVNLEITEVELE, NEHOETITHENCE ) RATT L, AR L~
VBB SATENC IS L TV E VW) DI, L TENZ L TRV EBWETR, Tha KT
FHMTHLTW WL WS T Ed, BB EIZITHNEND & BERER L~V &2 KRGT

L7000 EL, EFRWRVITZLIEEWND . £ W) ZFIED TN KERS 72
DT, FPIEFITHAML L TH L BT RE T,

ERE FIE, SIREEO KB HHEEN TE TWETOT, £ 2 O THEKER L ~L 0 E
EREL TN LN ZLIZR-TWET, ZANEANTEH L ThE S, EE RIZZE S oo
TWe T, [BETHREEDL L, HHFRBERIIZO LB VIZEIEZTH LN 0N, £ DH
IBERTROND Z &7 A TT A,

ZIOVIERTIE, /X7 Thb=a—Y—J  FThELNELIZTNE S, KLIZHONT
DIEREDAI 2= —3a W) ORIEFICEEIZR>TET, HHICHMELZLTH LR
WIRD | HORIZETEZIZAEHINTERDBNGNERNE NS Z IR DAL BNET,
ZDORTIE, HNIZHAR S LW E s, [RITIE S o & LTS TOFEEDOMHESLD
F)EEbA Lo TWNEETEL EBNnET,

FAILS Aoy WS T, 4 F TOHm & BT
AR BB LSV OEAOEEERD L BPAEMEKT T DIATT, T Tk
DD, NP — RN TE TORY, T BRERT OMEKER L~ ORHITIL E VAN
ALENTELNETITE, "= Ry 7BRRICTETWLEZAL, ThEEMLIZL O 72
LD TWRWDITTY, Fo, AT FU ALt SOKEENLIZ OO & Z DB
TIMNEVNI) ZLEZFHTERNIL IR LDIIRSTND YTV ARLZNDITTT,

TN, ETHEAY— RIHEA KRG & B E T, 5% AR L ~L & ERICERO T« |
HOCOITBR 53735 £ HIZT D72, ETREITOH BHBEZNOME, Al - MR
BERABE RN, BRTLRHBTELET, "= vy 7RV ZOERITH D D% HfiE
THLZEDNETHE—TAH LBNET,

88



ZOWIZ, FIFEDV AT G, VAZEREN, WANAELDETUNEL, TEYm
FEFTRoTWIEEETLNE, ENTRVWE, BIZRETT LA, APKTZEETROLHDT
Tho, LB RNE D 72, BITIEECIZERLATZAE L ko T H L5170 7,

EWVO OIE, B, BEERNC, FEHORELT, S 1 v & v o Ma2BU50 R0 % i
RWLBRVWEFICRELE L, LKL, 1 Fultolchb, EOWVIOERNENL 0 END
DRI, FESIC 1 FafREIiEe T — X =R HS LR o T, S LD
EAHETEDTZDDNAZE R D NISNDH DT T,

ZIHINH T EBMICEEBEXRLIC, FAE 1FrEE)H, ZEIE VA FHOBR, &5
WERY 273, Y= REE S R LI, 250D ZEEBIICR->TLES, ZATIIRS
DT, FTAP—FliE W) 2Lz, EMFOBREZME N6, ZNZNOKINIZHOWTE
THREL TV ZERRETIERONEBRNET,

BH: EOLDHVBE DI TEE L, MEAER L LR THH E L TH, Th
ERADFERROFREDIIINETIILET, NF—FRiHliE VI bD%E, $H9DLEBLALERND
TEEEXDLRETHAI LVIHIBETLIL,

ENIS, ZONAF—=REDLZWEY ZAZFHIi & 20 b U 27 FEOERIZOWT, [(nE HIZ

TEREMTMZ TN HF TN LoWETTLEI DN, LALNWTLE 9,
Dal—: ZOKHBVHLEFEVWZERHY ET, 3. AFHINE, TaT VLNV AT AL
WHDEMBDE L, ZHIET 77— hLL e LT Eoho T, —DiE, TobmEkLiZZ N
o KINTERPMEESTEHAICHT b0, T LiFEHNTH 2k LT, —
DERGLTOL b TTIINE S, FERRIEANERIGEE T2 b DICEAL T, Oxrol
LEEBIEBH CThH o7 kKILE D B LULRES &) 2 & T, FEFITREL LEbiF T,

T T PhD.OFANHIEEZ LELT, R BIEZT 7—FLLIZELTE I NI 5HHIZ=
Ra=—varLliEbnnon, EHIRo7mb0nnONnENd Tt EELE Lz, &ENICY
MoTeDFT I TN T, "= FNEFEffioTala=r—varLEo )2 &iTh
DEL, ETLUL172E 2OV KIEERHDET, 250V VAINRHVET LN
TEEREETHENH LT, T varlFUVEiLCala == g LIZATY,

REZIVISITLTENEVn) ZETTITREY, FIAIXREHISEROANTZL L5EE L E
T, Za— V=TV ROFETELY ETHNLEL, #6E LTIET 7— F LUV TR %
L7 HWNDE WD DORETY ToipoToblf TF

BIZIHNT T TLUL 0 OFEITIE, HEED R ERMERVnbiITiihd s, THHIE
DIRESTe, HDHVTHBET P IFE o7z L) L XITE, LIV 1 ICEET 2017 T, T
FIUTERFEBS L LCL, R L-VUIEWDIT T, LrALZEHIRDZ Lick- T, &K
HLOT I EEND D DT TT,

—V—=JV ROBOERE LTIE, ESARITT HR0ZIZE D 7W0biF T, HH 0 E LR
IR0 D LIZERD EXIZ, EDWVIRFENREENHLDONEN) 2L a2 ET o Thb

89



Lb e B n ) 28T, bHAAVRFEHRL L TUIELBED LIV ENS R=y 7|2
ROERSTVNWTT R, AR ExEbAibaia=r—rarLnefirnens 2L
2720 £ LT,

ENNPOA—7 Z U RIZEHLTIE, VAR LI ER ST ZERNBYETITNEL, 29575
EBEXIET T E W DEM ST, —Z LTI T Rnondnwy | [T B L X
9 & LB T, ZNTHN2TeDlE, FEEOT T — L) D, EERITE S W
IEMZTDHONENSDELEERDBHD LN TN o loblF TT, KILRE S WD ARBLD,
ZLTT27var&zl)To"ENENI0E, HENITIZZO 2% 2R1FF>, KT &)
TEERDE L,

BRH B L L LN DIF, BAMICT 7 v a TETORND LV ER T, SEHER
BRLOTHY TN, EEICENE LI ERT L2003 ExOMETH L & BVWET,
MIFTRGET T ORBETIE R T, ZAUTKEeik L bBED BT £ 50V EHRTH,
BAO L ZITHEMICeD E LN E S, EBENITERATHE NI T TIEETH 2 <0k
FTED, KUE LS HS>TWD, KLZEWAALRFHENO R TWHHELEHEEL T, Bk
KGNS DIZEZ TN EWIEEBRKET, 50K E@ESOTOHFMFE LW DI, £
DO—DODfNE LNVEREAN, FLEELE STV EBRNET,

oV 27 Ol & ORI T 52— 2 DFEEN ., BB LV TT, A RITERED
TRV T2 SANDH S Lo WETR, T OMEKER L~ DN T, i ZE 7R 0 2R
HLHVELESL, ZOHTEIELWEZETEEEWETR, W TL X I D,

A HENDREGITHREKER L~V & 2000 3IZ EIFiE, ZRUCiE-> T3 I2enid 1 ¥ nm
720 2 X OFANZTICHALL EWVS . £OWOHTBINARFREIZ, 4F7ET LTS LA
WETH, £V bDIZK LT, NI HEEND T WERAD, RNTT D,

ZNTIE, A HOBHOP CHAREROMELBFE LW, v Ya—XRSAh, Z0D

URZFHE V27 EHIE, KIUPFRIZH L TEI HDHRENLN) ZLIZEHLT, ALaxy
N EWZZT 72 b LN ET,
ToVa3—3: FTERL A ONT—F, BHLEFTEWEENWES, 42 Y 7 TIIiENICE
BLLEESLTHETH, THLIOL-ULEWI DOIFLENZR YT Y AIZmid T, EnWH
ETT, TNETHIZITT o EIERREHEZ LWL, Z = bbb AZ— LT, 71—
VTHNIXININI O WO BT LI EIDAEERHV EF L, EWnWH Z 2L T
WET,

TV =P EWnoT, KINTIEE L TWRWNEWI DT TIEHL Y A, KIEFEIZ AL
ThHhoTIAFENET 20T T, ZORIIRDRNPA v =V 2B WEZARHY F LT,
il L~ L& ERNLENFICEIZH B FHATLE, BULET-BITAEIRWE 5o
TWARWL, HA FEL L PHEAIERBEICOVWTUMTLE 2 < AnE 0ok T L,

b9 —Dld, EERMBRELROLGE, PIZITKRERBERNR, A RN OEARH o7&

90



HE, BELVLANLVTEZ Y= THY 9, 7277, o L~Lix, DPC & L T4 XL —v 3
VD7 2—R%EF|E EFET, FLTTIEHA RIA U E2HITHEIFICHLET, TTOT,
BEROR NS TCNDIDITTIEH Y /A, EEL-LTEI Y — AT —F A ZHTH Mk,
Rl h P ENRA PR ARY THhIUE, bo bEHR L~ E BiFHE W) Z &R 9, Kk
I DIFEBDARDLUZ K-> TTY,

BlZIE= N ILDOFIE DGO & Z2iE, HAL~LTLZ, DE 0 IIRAHEIRETH - T,
EEBDMHLTWDEWIRMTHY ELTz, 7272, A7 MEIZENIEERELSRVOT, &
E L)L CEBETDIMLE T W E, 727, Il CIIRHENAIETh D V) 2T, ZL—F—
I ITFHIT RN E S IcE, AL+, 2oV ortamntianE L,

ele, VAZEHENI B TCHWXIE, A XV T TIHETH IO, B2 2BRAFETITI &
WHIDEHRETT, 22N AX—FLEL T AEIIANL—va v’ oL FOIEH IZfE5bo
TV DI TT, TTOT, FHRBENENOHIK KA Ff> T, ZNZENLDONAYF—R
IZOWT, &2 T HRENTNSTND EWNH Z ENRNETT,

Flo, AR YARYEZREFRY BIFETHA, 2OBEBIE, AR IOWUBLGFEEND LW bl
TiEd Y FHA, 2 SADOAYF—= RBETLTENDTT, A by ARY OREE, — ik
THEA LSV OBRT T RN H Y £3, —o, HlTA L~V TOXILIMH, 2o bEugHE2ES
DL EPIZY RV EBLE N ATV ZIE ELNLVOELETH D 2 LITIEREWS D EHAD,
LinLlr—Auie by L~V THIAI U K D RBLE DI A TODRIT VU, Ax %
FHLEWN) TN EERTH I LITTEEH A,

HIZE D RIRo T RITNIERY £ A, R =N LU D DIV E N
FETAITHY £T,

BH .4 v Va—RIALTHREVWLEESELLONE S, DRVEERZ EEEPLTH
5 EEWET,

ERTRL TV KO ZFITEBA LR THD A, B - R0 -> TV D A, B L ~r
BTN b DO ZEHAT HI1E 9 NEE LT, 1357 1,000 F o /zfgro K LR EZNTER
BERDDHENIDIL, TSAELLIRWATE EBWET,

L ANAZOLDOFR L THEWLOTIERWTNE L, ZNE 0o 55 IT@EH LTI
MmENH ZLF, KEITOHRTHEHE, BTV TXEBnET,

ABITH o L IENChEmIEH 0 EBNETN, KAV IBSTEND L L, &AIO
L ATy ARITEMR LWL VD DI LT b D TRITAUZWT 220 L b aF%E
(T HUHIER R 20 BLRI 72 VSR D37, WA AZRIEWER T 20 5 700 &K ILNEERR T & 720,
HWrTE 7R WAL WD Z e S IVE LT,

IOV bDOEHIMRTEENARIMNETCHLEBANVET A XV T =a—T =T,
HHNTUSGS IZENEEBLL T E DT TTA, BRODHEAIIIELEZNANTE TR, £
N BB ENLE D E Vo OB, NEIINRSZZTWAZETHiTREL, 2OV A

91



IR TOLTOEZ TOFTIEARYICEBRTELDONEIMEVNI Z LT, HHIDLEDTER
TWeE&E e BnEd,

THSCCREIK LR - BUANCER LT A A2 bix, 48, &m Sz L H 2o & SERE
PER—RIL LT ER NN EE ST, 250 offkz>< bbbl T, ZRnbE )
WO B ONHR B IUT, SEIXEREOMKER L NV BTN OEENT 5L 2 LI
LThH, EHALRSTWTLIEAD LN BFELE ST LD IZEWET,

L H, THEWZEWTERNAZ, 2T TIERLS T, o EIAWSERIZHDz o T, kLB,
KIWAFZEDOBEEME LR L CWEEEE LN EL, ZORRAT 4 A vra ryTIE 45>
72 2 RUIZOW T O IR bETWEEE £ L,

INHNVT 4 ATy v a v Digam i & o T A 2 E WO RO B D TIEH Y FHEADT,
SRIZZZIC, EBREOBERICYTZ > TWDHRRT. 2 b KUK OETH 2 NS I L
TV ETOT, SBROHARDKILTEARZ, S DOHEMbBEIZLRPL, bol N HD
WL TWET s EEvET,

AR E L2 T, BN IR SRV W ER Lo Lo oz, —DORITBZITLE
FTHN, WDRTLE I, LALWTTD), ZNTE~YrYa—XRI A,

RoPa—R: EHIC-SET, BEREELZDS, REVHRICLEDD LV ) 2 EALER
ERWET, DF VX DPCIXINGV &%, HEFICHMIGEERRRH 0 £,

2008 D Z Lo EENWETN, T n Y2 hEA MR URY TITWGRDE LT, Zh
F=—ANRboeNbirH b T, ZIULINGV IZX L TRAELPMRE LI T3, 104
oo T, A RENRZIMDTEE L, 2F 0 BME T X7 4T,

TTOT, BEREREELDHLE, 275V =—XRHoHL W) a2 bALHRFPELLIRA
HIENMETT, 29328 MREELLBMETLIRENENIZLEEZDLILIIRDE
T L. 2L THREEDT- D DS~ L D213 > TN EBNET,

B . BERERE D FEBRITHIEICR L TH R A LIELE DT D, HOWIIIREK L VDN E WD
ZlHE AT RaAI 2T 4 —LOMTEBALHEMET DL T ENRTY LET, B
FIZBZTINEVIDTIERS V) Z & TTi,

LSDOBBEDIESN, TONRFIAT A AD v armIEFEAEEFLEDTINELE, b L X
IERFELEDT, SHORFAT AT v aii, 22 TROLETWEEEZVWERNE
T, MEETIBMNREEZLT, E2bbVEI TS nE L,

BR: EObHUNE D TSVE L, RFEICO > TRLRFRELWIZIEZWT, E96H
DRE DS TEVET,

RBIZRODELTE, FEFEZRRNZLE LT, BRI Eo tE LY.
BREZIETWEEEET,

92



BFEDKRE IR A (ES) BXBPEREHRER EE)

T8 S TR RN EE Lz, BISKRIREAFERT OB EA LTV £, B TIE
WET, KHIXERMIZOIEDELTIBIMNEEE, ICH VR E S T8N E LT, FHERIZ
BRWLIZEZ A, 140 LW R ITSMN 2N EBWTEBY £ LT, FEFICERRT—2

Ta v TN TELEOTIERWhEES>TIENET,

TREADEBY AARTIISFED 10 AIZFERICHRE CTEAN TS WE Lz, E720fRIICIX
BLINbEARTHAREEDL ZSNET, ZORIZIE, V—27 v a vy T7OHRTHENRIINELE

. HEEZR S L REREEN/MED 2 EMEESNTEY £,

SRADT =7 v ay 7 TE, DRENED XD RKINEER, & 2D WIF K ILBG SRR 2 o &
MEVWDIT =T, NRRAVT A ANy ara2dZd T, SEIEREANOAERR THmN T
XTDOTEROMNEBZTCIENET L, 20T —~%&Em T DU ELT, A XY T,

—V—=F R, ENDPLKREOFEHIREEZBEIZL T, SEISEREALKBMNTEILLES
TIZEWET, KIMEADEHESLT RO, £ 5 HH2 BIEK, EOBEERELED FICh
INCTE R S, KIRE ORI SEHIN TE D Z L&, UICHELTIINET,

AHZ, FEAMOH I FIITERERFRZENTWZEE B MDBWTWZEE, KYIChH
DREDTENFE LIz, FES LWVGEHAEWZE W B TI & ET, EEH L LT, &Y
WZDXEIRT—rvay VBB TELI L2 ELIBVETL, ZoREEVEL T, S

I Z LT B o TIINET, AYICEI DV NLE ) TINFE L,

B CNTAEIDY—2 v a vy 7 EZHSIC LIz EBVET,

FHERPD 2 8, BEWAZIIWET, 1 REIX 4. BEZIZRoTnD Ly — 31— 34k
LIZ72 > T, Lo EIZEWTEWTWeR I E EBWnWET, &9 1 8UE, 5 ROkl
ERATCHBHREWIELET, EEETFRENISVET, 15 BEOBEETITWET O T, FEH
N XA A A O ) | VAVl b gV o s A AR S

Tk, BFMICDIZoTEI bV MNRE ) TINE LT,

93






Proceedings of the workshop
English






MC (Takahiro Miwa)

Good morning. Thank you very much for coming to the International Workshop
on Strategy of Volcanic Disaster Mitigation 2017. We would now like to start the
workshop and I will be serving as the MC. Thank you for your cooperation. Some
housekeeping announcement first. I believe you have receivers for simultaneous
interpretation. When you leave this room please leave it on the desk. Now we’d
like to go right in first. From the NIED, Dr. Haruo Hayashi, the president of NIED

would like to make some opening remarks.

Haruo Hayashi

Good morning. I'm the president, Hayashi from NIED. I think I've had a bit too
much to drink last night. I'm very sorry that I have bad voice but thank you very
much for coming to the International Workshop on Strategy of Volcanic Disaster
Mitigation 2017. So, it’s a long day from 9:30 until 4:30 in the afternoon. We will
be talking about how to mitigate disaster related to volcanic eruptions. We will
hear cases from overseas as well. I do hope that we will have a very good
interaction. Now volcanic disaster mitigation, there are all kinds of different
sciences that need to work together in order to really mitigate disaster, and of
course we first of all need to observe but that’s not going to be enough. We need
to make sure that the observation results will be used to protect people’s lives and
livelihood. So, we have had a 10-year project starting from last year and we
believe that this decade will be a very important one to determine the way of
volcanic research. I do hope that we can get together so that we can really develop
this study, and as a part of this, we have decided to hold this workshop and we do
hope to see great achievements being made through this workshop. And with that,

I would like to end my opening remarks. Thank you very much.
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Keiji Furuya

Thank you very much. I am Keiji Furuya, parliamentary member and I was the
first state minister in charge of disaster management and we have a
parliamentarians league in charge of taking measures against volcanic eruptions
and I actually head that organization, so together with Dr. Fujii, I have had many
exchanges with Dr. Fujii sometimes being scolded harshly by him and yes I was
invited to the panel discussion. Unfortunately, DIET is in session and I am also
heading the steering committee, meaning that I am in charge of the operation of
the DIET. I just stepped out of the meeting just to come here to say a few things
and I look at the program and I understand that you many experts here and I
think you have heard a lot of interesting presentations. So, as a politician and as
the head of the parliamentarian league, I would like to tell you a little bit about

the background.

In 2014, in September, Mount Ontake erupted. Actually, that’s about 50
kilometers away from my hometown and my wife actually saw the mountain erupt.
She said that it was something that she has never seen and my friend who is a
mountain climber, he often went to Mount Ontake. Just by coincidence, 2 or 3
days before the eruption, he went up the mountain and he was saying that he saw
smoke coming out of a place where usually there is no smoke, and his friend who
is a media reporter, he told him, but this reporter was not in charge of volcanoes
and he just said, oh that’s interesting and that was it. What I want to say isI am
not saying that he is to blame or whoever is to blame. I think volcano is
something that you need to monitor constantly or else you would not be able to
understand how it behaves. Mount Usu, for example, this was observed very
closely and that’s why people were able to evacuate quickly before the mountain
erupted and therefore, there were no casualties. So, since then, we set up the
parliamentarian league and the league members - well compared to earthquake
countermeasures, volcano countermeasures are quite behind, therefore, we had
been briefed by stakeholders and experts and there are many organizations. It's
not just the JMA, but there is no cross organizational cooperation. That is a major
issue, and we have a lack of experts, researchers as well as technicians and we
have 111 volcanoes and there is only 0.17 expert per mountain if we look at the
number of researchers which is too small a number, and first of all, we wanted to

increase the number of researchers and we are trying to nurture 80 people. Over
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5 years, we have been able to double that to 160 and we are running this program
to nurture experts on volcanoes but however, in the background, there are many
people who have not experienced mountain eruptions who live in the city area.
They have no experience. They have no knowledge. It's very difficult then to
gather people who will be interested in researching this. We have this vicious
cycle going around and therefore, from the government viewpoint, we need to
start movements towards trying to predict volcano eruption. That’s why we have

setup this parliamentarian league.

We are trying to double the number of experts right nhow. We have made this
proposal and this is ongoing. Also, volcanoes, we need to be looking at it on a
real-time basis. If we see some movement or see some precursor of an eruption,
how do we provide information and capture information on real-time basis and be
able to communicate that? I was able to learn that. The SAR radar, the usage
of that is very important, but the SAR radar is not always installed and located.
Sometimes it's set in the laboratories. We have to ask private companies to
actually use that and we need to look at the mountain right after the eruption but
because we set it up, it takes about half a day to send the SAR radar. So, there
are handicaps in research and monitoring. So, we are thinking of using the self-
defense force aircrafts. It hasn’t been realized yet, but the SDF, Self Defense
Force - the JMA tried to approach the Self Defense Force. Self Defense said that
it's not their job to be looking at volcanoes. However, we need to have accurate
data and accurate data is needed to protect people’s lives and if the SDF is there
to protect people lives, it is the mission of the SDF to help us carry out this mission
and the SDF does have a lot of aircrafts that could be used. It doesn’t have to be
a state of the art aircraft. If it can travel at a speed of 400 to 500 kilometers per
hour, that would be enough. So, from Misawa base and also there are other bases
around Japan, maybe we can keep these radars in about three bases around Japan
to cover the whole of Japan. And once there was a scramble, there are about
1000 scrambles that occur throughout the year, but the aircrafts can take off in
about 1-2 minutes. SDF has that skill and technology. So, then if we can use
the SDF aircraft, we can set the SAR radars on the aircrafts, so that once there is

a request they can start off with 1 or 2 minutes.
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If you ask a private company, they may reject because of safety concerns.
However, the SDF will be able to fly in such situations. So, I do hope that we can
realize this and the researchers will need real-time information. We need to be
able to provide that to them and so I am looking forward to establishing this and
also state of the art observation technology, maybe drones could be used for
monitoring; prediction technology, software and hardware for disaster
management and also we need to strengthen communication methods and I have
instructed the ministries in charge and we are trying to reflect that into the budget
plan. We weren’t able to carry out the league conference because of the elections
but Mr. Hagiuda [ph] is in charge, so I will be talking to him, so that we can take
action as soon as possible.

The cabinet office - the fiscal year end was it? The volcano disaster management
council will also be coming up with the plan. I am hoping that Dr. Fujii will be
able to come up with specific proposals and the parliamentarian league will also
follow up on that, so that we can have a truly feasible plan against volcanic
eruptions. Compared to earthquakes, we are quite behind when it comes to
taking measures against eruptions but slowly but steadily we are starting our
activities. I do hope that you understand the importance of preparing against
eruptions and we on the government side will also make sure that we provide all
the support that is necessary. I do understand that there are people from the
government side as well to this workshop. We DIET members will also try to
support your activities and with that I would like to end my short comment. Thank

you very much.

MC

Thank you very much. Now let me call on Mr. Fujita, the Principal Chief of the
Volcano Disaster Resilience Research Division of the NIED to give us some briefing
about the outline of the workshop.
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Eisuke Fujita

Good morning. I am Fujita from NIED. Just briefly I would like to talk about the
outline of the workshop today. Workshop started since 2003 and we are holding
this once every other years, and this is the eighth workshops. Usually we do so
at Tsukuba and Fujiyoshida City but this year for the first time we’re having this in
Tokyo. So, why are we having this in Tokyo? We have some reasons for that.
Japanese volcanic research and also the volcanic disaster mitigation system, the
Japanese national system and the local system we do need to coordinate. We
want to improve coordination between different stakeholders in volcanic disaster
mitigation in Japan, and that is the reason we are having this in Tokyo. Monitoring
and warning the JMA is the main agency and also the erosion and sediment
management is done by Erosion and Sediment Control Management Office of MLIT
and crisis management is taken up by cabinet office and local governments. And
as a background to their activities volcanic research and search are done by
universities and research institute. There are many players that they need to
cooperate with each other so that warning can be released and also the
administration can be benefited. We may want to talk about the volcanic disaster

management council held by different municipalities as well as CCPVE.

We have academic on the left hand side and also on the right hand side we have
administrative organizations. In Japan, there are so many institutions that are
involved in volcanic and earthquake disaster mitigation, for example we have MEXT
and MLIT related organizations as well as AIST and METI related institute and also
cabinet office and others are included in the administrative organs but we want to
have them cooperate and collaborate with each other so that there will be a better

system for them to coordinate and adjust their activities going forward.

Now talking about today, we have that background of many organizations and we
have overseas case presented from INGV, the Istituto Nazionale di Geofisica e
Vulcanologia, Italy, Dr. Neri. And for New Zealand we have GNS Science, Dr. Jolly
and in the afternoon we have National Civil Protection in Italy which is the
administrative organization in charge of civil protection we have Dr. Mangione to
talk about so that we can think also about volcanic disaster mitigation for Japan.
So as was mentioned by the president, today we have a long workshop but I hope

you participate very actively. Thank you very much.
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Thank you so much. Now we would like to begin the presentations. The first
speaker is from Italy we have Dr. Augusto Neri from INGV. The title of the
presentation is: The Complex Interplay Between Volcano Research Science,

Monitoring and Risk Assessment: Some Insights from Italy.
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The complex interplay between volcano research
science, monitoring and risk assessment:
some insights from Italy

Augusto Neri
Istituto Nazionale di Geofisica e Vulcanologia
augusto.neri@ingv.it

International Workshop on
ies of Volcanic Di Mitigation”
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Tokyo, 22 November 2017
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INGV

I'd like to
start thanking the organizers of this

Good morning everybody.

workshop, and especially the National
Research Institute for Disaster Reduction
and the Fuji

Research Institute for

inviting me to contribute to it. It's my

second time to this series of workshops.

I am very honored about it and hope it

would be an opportunity to provide you some information about Italian volcanoes

and the way in which in Italy we face the volcanic risk problem.

Outline

* Volcanic risk in Italy and the example of the
Neapolitan Area (Vesuvio and Campi Flegrei)

« Coping the volcanic risk in Italy: the goal and
the actors (National Civil Protection System,
see Mangione’s talk)

+ Concluding messages

This is just a brief outline of the next half
hour. I will try to give you some basic
information on the challenge we are
facing and I will specifically refer to the
situation in the Neapolitan area where we
have three very dangerous volcanoes,
Mount Vesuvio, that I think everybody

knows, the Campi Flegrei caldera and

also the island of Ischia. My second aim

will be to provide you information about the way in which we cope in Italy the

volcanic risk problem, which are the main goals, the short-term and the long-term

goals, and also which are the main actors.

More information on this aspect will

be given to you by Dr. Mangione (DPC) later on in the day. I will end with a few

The volcanic risk problem in Italy

« In Italy there are a few examples of volcanoes that directly threaten the
lives of millions of people. Their eruptions could have major socio-
economic implications across the EU.
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concluding messages.

Okay, so first I want to give you some
information about the volcanic risk
problem in Italy. As you see from these
plots on the right, Italy as Japan is one
of the most exposed countries in the
world to this risk. This is clear by simply

plotting the density of volcanoes in a
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country against the density of population. So, as you see the risk increase from
the bottom left-hand side corner to the upper right-hand side corner and you see
that Japan, Philippine and Italy are the most exposed countries. On the left, you
see a map of Italy where we reported the main volcanic systems, most of them
are old one which are no more "active" but, as I said before, there are several

active and particularly risky volcanoes as Mount Vesuvio and Campi Flegrei caldera.

Just to give you an idea on where we are in terms of worldwide assessment of

volcanic risk, this is a recent assessment carried out by the Swiss Re reinsurance

PO —— company that try to estimate the amount

@ Swisske of economic loss potentially caused by
Top 15 cities at risk from substantial economic loss 3 . .
(exceeding 0.5% of country GDP) caused by volcanic ash fall volcanic ash, I mean just by volcanic ash,
; 7 | in the world and they ranked the top 15
° ¢ ¢ = " |§ | cities at risk just from this hazard. And as
(/A B ‘~ ’ 3 | you can see again Japan is one of the most
2 — ‘ L2 £ | exposed countries with a potential impact
W g [P o] | T ) .
*=~ | £ | of volcanic ash that can reach figures as

high as 20 or 30 billion dollars of damage
with a few main cities at risk like Tokyo, Sendai and Kumamoto and, as I also
mentioned, Italy is also particularly exposed with cities like Naples directly
threatened by Vesuvio and Campi Flegrei caldera and Catania, exposed to the
impact of Mount Etna in Eastern Sicily. And as you can see from this plot, there
are many regions worldwide in which large cities are directly treated by volcanoes.
And these figures just refer to volcanic ash, so we should add on that in terms of

impact from pyroclastic density currents, lava flows, floods, lahar and so on.

As I mentioned before, we are exposed

The Neapolitan Area: Vesuvio, Campi Flegrei and Ischia

e y

to volcanic risk not just based on such

"average values" but also in terms of
specific cases. The Neapolitan area, close
to Naples, it’s probably one of the most

Napoli We have

: _ exposed areas in the world.
CamplFle_g{,el

Mount Vesuvio on the eastern side of

20 Naples and Campi Flegrei caldera on the
Ischia f& "

western side, and again offshore on the

(From Pareschi et al 2003)
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west the Island of Ischia, and Naples is just in the middle with a few millions people

living in the region.

Let’'s now see which is the long term goal we are facing. This is quite simple from

some point of view but it's

The (long-term) goal extremely challenging from some

* To develop a full risk assessment which incorporates and

integrates hazard, vulnerability and exposure data. others. The Iong—term goal is to

R = Risk develop a full risk assessment,

R =H*V*E ‘L’SZ,‘Z,‘L’,‘,LS,‘;”,}‘“”"”""’ that means that we should be able
S to integrate the hazard

s st gy o amanwr | information, indicated here as 'H’,
l;:::asé:);e foreseeable scenarios and estimates of their with the vuInerabiIity information

* At this time most risk assessments are based on the
consideration of a single (or a few selected) hazard or
impact scenario.

'V’ and the exposure information.

So, as you all know, the risk is the

product of these three
components. Such an equation is simple and very complex at the same time
because each of these three components is dependent on so many other variables
and depends on space and time too. So this goal is extremely challenging and
difficult to reach, to come up with a really quantitative risk assessment. But this
approach has also several main advantage because somehow it allows us to
consider the whole variety of phenomena and scenarios that could occur in a
volcanic system. Somehow we try to combine all the possible outcomes, each of
them weighted by its own probabilities of occurrence and by its own uncertainty.

So, it's a quite comprehensive approach but at the same time it's very challenging.

We have also to acknowledge that, at this time at least in Italy, we are not able to
manage such a complex problem in a fully quantitative way and most risk
assessments are based on a single or few selected hazard and impact scenarios,
so somehow we have reduced the complexity of the problem, we moved from risk
to hazard and very often we base our risk assessments on hazard information. But
I want to stress that the main goal should be to come up with a comprehensive
risk assessment. This is something we should try to do, more and more, in a

quantitative way.
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Just a few words about how we

Volcanic hazard assessment assess the volcanic hazard. I think

Hazard assessments needs to include all the methods some of the pOIntS I will mention

that contribute to investigate and understand the volcanic . . .
system, i.e.: have also some implication on the

1. Reconstruction of the eruptive record (where? what?) way in which our system in Italy IS

. organized. The hazard
2. Monitoring of the present state of the volcano (when?)

assessment, according to our
3. Modelling and simulation of the volcanic processes

(how? why?) approach at INGV and in Italy in
4. Quantification of the system uncertainty (how much general, is the product of the
accurate?)

combination and integration of

different methods. So, it's not
enough one approach to come up with a robust and solid hazard assessment. You
need to combine them all together. Four methods to me are the most important.
We start with reconstruction of the eruptive record of the volcano. This is of course
fundamental, without this information we cannot do anything. And this is very
useful to understand where and how often something dangerous could occur and
what kind of phenomenon could happen. So, this is the fundamental "classical"

volcanological information.

Another key information comes from the monitoring of the volcano. Monitoring
allows to know the present state of the volcano and be aware of any ongoing
variation of its activity. This is necessary to understand when something
dangerous could happen. The third approach is about modeling and simulation of
the phenomena. This is key in order to gain a better understanding of what’s going
on. In other words, if we try to describe the behavior of the volcano in terms of
physical laws we have more chance to try to understand it better. This kind of
approach has been developed a lot in the last few decades and we are now able to
incorporate in these kind of models more and more physics and chemistry and
come up with more understanding of the dynamics of the system. The fourth
method is about the quantification of the system uncertainty. This is also an
emergent approach which is becoming more and more important. This is about
how much accurate are our information, how much accurate is our understanding
of the system. More and more we are asked by the public, by the public authorities,

particularly by the civil protection authorities, to provide information about how
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Vesuvio

Due to its explosive character and the high population
density Vesuvio is one of the volcanoes with the highest
risk in the world

!

(Picture by INGV-OV)

much confident we are in what we
So,

becoming also a very important

know. somehow this is

topic in modern volcanology.

I will illustrate now some of the

products generated by these
methods with specific reference to
Vesuvio so you can have a better

idea of the kind of assessment we

do. As I said before, Vesuvio is one of the most risky volcanoes in the world. In

fact, it combines two unfortunate "properties"; it's mostly an explosive volcano

that in the past produced large and famous eruptions like the 79 AD "Pompei"

The people of Pompeiiand
Herculaneumwere killed by
ash and pumice fall
collapsing roofs and later by
pyroclastic flows and
surges... hot clouds of fast
moving ash and gas.

Vesuvio: reconstruction of the
eruptive history
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(b)
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eruption and it is also highly
inhabited with more than 750,000

people living on his flank.

As I said before, we start with the
reconstruction of the eruptive
history of the volcano, which is
very well-known at Mount Vesuvio.
Its history has been reconstructed
by many investigations starting

from the famous description of

Pliny the Younger in the 79 AD eruption. We are mostly concerned here with two

phenomena that are somehow reflected also in the hazard mapping of the area

which we will see in a moment.

First, the main phenomenon we are concerned

about is the generation of a Plinian column that could be a few tens of kilometer

high and have the potential to disperse volcanic ash in the proximal, medium and

very distal areas all around the volcano. The later stage of the eruption could

instead be characterize by the occurrence of the collapse of the volcanic column

and the generation of very dangerous and deadly pyroclastic density currents.

These are the two main phenomena that we are considering in the assessment of

hazard around Mount Vesuvio.
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The Vesuvio INGV-OV monitoring networks | Of course we have a very

extensive monitoring network.
Our observatory, the Osservatorio
Vesuviano, which is the oldest
observatory of the world, is in

charge of developing and

maintaining a whole range of

=S 1| multidisciplinary monitoring
The monitoring network of Vesuvio and
the survellance room of Osservatorio
Vesuviano (INGV-Sezione di Napoli).

networks, ranging from seismic to

geochemistry and geodetic
networks of different types. Most of them are continuous networks that can provide
information on the status of the volcano in real-time. And of course these networks
are integrated by activities in the fields to carry out periodic campaigns,

measurement campaigns aimed to observe the phenomena.

The third method I mentioned

xxxxx ‘ before is about modeling and

simulation of volcanic processes.

3D Simulation of
explosive eruptions

These are just a few snapshots of

Ash concentration

! an explosive eruption that we
in the plume

simulated numerically at Mount
Vesuvio. It refers to a sub-Plinian
event, i.e. an even similar to the

g e one taken as reference by the

Esposti Ongaro et al., 2008, 2011, 2012)

Emergency Plan. I want to show
you a video of the simulated eruption. It's the evolution in time of the collapsing
phase of a sub-Plinian eruption of Vesuvio. What you see here is the temperature,
illustrated by its isocontours referring to two different temperatures, and how it
developed during the event. The video is speed up about 15 times with respect to
reality. You can observe the complex collapse of the volcanic column and the
generation of pyroclastic density currents that can propagate all around Vesuvio
impacting some of the nearby municipalities. This kind of models and visualization
are very useful to produce quantitative assessment of the hazard and also to

provide effective communication to the public in order to try to explain them which
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kind of phenomena we expect, which are the time scales of the processes and

which would be the consequences of them.

Let’'s move back to the presentation. The fourth method I was mentioning before

is about the quantification of the uncertainty that affect our volcanic systems. This

The Vesuvio I
Event Tree

Probability of occurrence
of each Eruptive Category
(percentage of the

[5%ile, 50%ile, 95%ile])

*Plinian [0.003, 4, 23]
*Sub-Plinian I [1, 17, 49]
*Sub-Plinian 11 [4, 28,72]
*Violent Strombolian [8, 38, 87]
*Continuous ash emission

[0.5, 10, 37]

*Phreatic [0.07, 3, 19] \\enmecs

(From Neri et al, 2008) e o s

translated, as regard Vesuvius, in
the definition and quantification of
a Vesuvio volcanic Event Tree.
This is nothing else that the
representation graphical and the
quantitative representation of the
behavior of the volcano. In other
words each branch of the tree
represents a different potential

scenario characterized by specific

phenomena of which we were able to provide some quantitative estimates of the

probability of occurrence. As you see here, we listed the probability of occurrence

of the six different eruptive scenarios we could envisaged in case of reactivation

of Mount Vesuvio and, as you see, each of them is characterized by probabilities.

It is important to note that probabilities are expressed not just by one value but

by three values. These values represent the best guess and the confidence level

for each probability estimates (typically the 5th and 95th percentiles). This is the

kind of product that we aim to develop more and more to provide quantitative

information and, at the same time, to communicate that these information are

affected by some degree of uncertainty. In othe rwords we have some confidence

The new Emergency Plan map of Vesuvio

(From DPC 2016)
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level in them.

This is the new Emergency Plan
map of Vesuvio. It is included in
the Emergency Plan that the Civil
Protection Department (DPC) has
defined and basically is the base
for the development of the whole
plan. You can see two main areas,

the yellow area ("Zona



Gialla")associated to the occurrence of heavy ash fall, and the red area ("Zona
Rossa") associated to the potential occurrence of pyroclastic density currents. The
main difference, from the operations point of view, is that the red area should be
evacuated in advance of the eruption. The challenge here will be to provide
reasonably robust information about the occurrence of the eruption at least 2-3
days before its start. In fact this is the timeframe that Civil Protection Department
will need in order to carry out the evacuation of people. As I said before about

750,000 people need to be evacuated in such a short timeframe.

I also want to mention that
Campi Flegrei
Similarly to Vesuvio, the Campi Flegrei caldera has an

explosive nature and it is populated by a few hundreds We have another ve ry dan gerous
thousand people. Since 2013 the alert level is Yellow i.e

Afta >

Vesuvio is not our only concern.

volcano on the west side of Naples,
the Campi Flegrei caldera. As you
probably know, this volcano was
able to generate two very large
eruptions, named Ignimbrite

Campana and Tufo Giallo

Napoletano, which occurred about
40,000 and 15,000 years ago,
respectively. They generated actually the present caldera a major depression of

(Picture by INGV-OV)

12 kilometer in diameter, half of which it is offshore. As you see, also in this case,
we have about 300-400,000 people living inside the caldera. So, also in this case,

it will be a real challenge to face and manage this risk.

An important feature of this
Pre-eruptive scenarios: summary of knowledge ] )
. volcano, which since January 2013

« Unrest dynamics that in central volcanoes lead |
to an eruption may not do so in calderas;

is in unrest, is its calderic nature.

« The intensity of unrest dynamics (seismic Ca Id eras h ave a ve ry com p I ex
activity, deformations, etc.) appears to be not
directly correlated to the occurrence of an
eruption (e.g. Rabaul 1994, Monte Nuovo

1538);

dynamics and often it's really

challenging to interpret their

« There is a main uncertainty in the localization
of the eruptive vent. Observations could
indicate the location of the future vent just a
few hours before the eruption;

monitoring data. A further

complexity associated to calderas

* There is the possibility of simulataneous
eruptions from more vents (e.g. Rabaul 1994

and the CF eruptions of Averno/Solfatara). Coyright Yohn Seach is that we do not know where the

Pictures of the CF caldera in the 17th century

(A.Kircker) and Rabaul eruption in 1994 (J.Seach) neXt Vent COUId be_ SO, as you
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clearly understand, this fact significantly widens the area that could be affected by

the hazardous phenomena. It could even happen that, as actually occurred at the

Rabaul caldera in 1994, that two different vents opened simultaneously. This

would make the picture significantly more complex and serious.

This is the Emergency Plan map recently published by the Department of Civil

Protection. Similarly to the Vesuvio case,

The new Emergency Plan map of Campi Flegrei
- o€l

g 1
CAMPI FLEGRET
MAPPA DI DELIMITAZIONE

(From the Piano Nazionale di Emergenza Campi Flegrei, DPC 2016)

they defined a yellow area ("Zona

Gialla"), more likely affected by
heavy ash fall, and the red area
("Zona Rossa"), which should be
in advance and that
with  the

evacuated
basically  coincide
extension of the whole caldera,
given the uncertainty on the

location of the future volcanic vent.

I wish to conclude this part just

mentioning which will be the key challenge we have to face in case of a future

crisis. The challenge will be to properly and effectively interpret the monitoring

The “volcano challenge”

The success of the emergency plan will largely depend on the reliability of the
volcanic forecasts. History tell us that multiple outcomes are possible:

*Success: e.g. Izu-Oshima (1986), Pinatubo (1991), Rabaul (1994), Merapi (2010)

*Failed alarm: e.g. Nevado del Ruiz (1985), Mt. St. Helens (1980)

Eruption onset is heralded by geophysical and geochemical precursors such as:

- anomalous seismicity
- ground uplift
- gravimetric, magnetic, and electric anomalies
- new fumaroles and increasing heat flow and gas output
hemical and isotopic variatit in the position of gas and thermal waters

The emergency plan has 4 alert levels (basic, , pre-alarm, and alarm) |

signals that Campi Flegrei and
Vesuvio will give us before the
The

volcanology tell

eruption. history of
us that very
different outcomes occurred in the
past. We had crises during which
the interpretation of the unrest
signals was correctly made and
very effective measures were
taken. This is, for instance, the

case of Izu Oshima in 1986,

Pinatubo in1991, Rabaul in 1994 and Merapi in 2010, when very effective

managements of these crises occurred. A different situation is the case of false

alarm, a famous example is the case of La Soufriere of Guadeloupe, French Antilles,

in 1976 when about 70,000 people were evacuated from part of the island but

nothing happened. There is of course also the situation of failed alarm, the worst
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case probably being the Nevado Del Ruiz tragedy when about 25,000 people died
due to the melting of an icecap and the generation of a deadly lahar. To some
extent, also the 1980 Mount St. Helens's eruption, was not really predicted due to
the fact that the volcanic blast was something really unexpected for that time. As
I said before, we expect a whole bunch of precursory signals before the eruption
and the correct interpretation of these signals will be really the key step in order

to successfully manage the crisis.

. . : In the second part of my
The actors: National Civil Protection System

« The Dipartimento della Protezione Civile (DPC, Presidenza del presentatlon I WI” prOVIde YOU a

Consiglio dei Ministri) is the coordination body of the Italian National

Civil Protection System (established in 1982 after the big Irpinia few info rmation a bOUt the way in
earthquake).

« Itstasks are: Mitigation, Allert, Response and Recovery Ita |y we focus on the volcanic risk
The Systeminvolves many different LN . .
organizations such as: pr0b|em and which are the main

- Public bodies (Government, Ministries, ESI" . I
Regions, Provinces, Municipalities, Operational FATE PR aCtO rs and thell" reSpOnSIb”ItleS.
Bodies, etc. as decision makers); oY) 5

Dr. Mangione of the DPC later on

- Scientific and academic institutions
(Universities, Research Institutes (INGV), etc.);

- Civil society (Volunteers, private companies) will prOVIde you more Informatlon

» Akey role is played by the “Commissione
Grandi Rischi” which is the link between DPC RS
and the scientific community (advisory role). (i Mattino, 24 novembre 1980)

on this. In Italy we have a

National Civil Protection System

that was set up and developed by the Dipartimento della Protezione Civile who is
the coordinating body of the whole system. Its main task are: mitigation, alert,
response and recovery. This civil protection system was set up after the
devastating earthquakes that occurred in 1980 in the Irpinia region. The System
involves many different actors which I subdivided here in three main categories:
public bodies, i.e. the Government, the Ministers, Regions, Provinces,
Municipalities and so on, who are the decision-makers. These are the actors who
take the decisions based on the information that all the other subjects provide
them. The second category is the scientific and academic community such as the
universities and the research institutes. The third actor is the civil society, i.e.

volunteers, private companies, other stakeholders, and so on.

An important role, I am sure that Dr. Mangione will talk more about this later, is
played by the Commissione Grandi Rischi which is the link between the Civil
Protection Department and the scientific community. That means that all the
information coming from the scientific and academic institutions are provided to
the
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€ s, o Commissione Grandi Rischi which,

INGV origin and organization in turn, will provide formal advice

Seziom

INGV was formed in 1999 from the
merging of ING, OV, and three CNR
Institutes (1IV, IGF and IRRS).

to the government and the other

authorities who are in charge of

Today, it consists of 3 Departments,
10 Sections and several separate
offices/observatories

the civil protection decisions.

SEDI DISTACCATE

- 659 personnel units with permanent . .

contracts, A Let me briefly present you now
- 186 personnel units with temporary contracts:

- 202 oth its (0 h ts, . . M . -
collabgvateorr:nila:d I::se:cri(;tegdrasr;i;tists). amsa INGV, my |nst|tute. ThIS InStItUte
Summi 1047 I uni — e & . .
i By decrafl pirmoesioion ) _ T was formed in 1999 by merging

several distinct and independent
research institutes. Some of them were very old ones, such as the Osservatorio
Vesuviano which is, as I mentioned before, the oldest volcanological observatory
in the world. The Istituto Nazionale di Geofisica, ING, and also three CNR institutes
dealing with seismic risk, volcanology and geochemistry. Our institute is organized
in three main departments and ten sections. The three departments are the

departments of earthquakes, volcanoes and environment. Therefore one
department is fully dedicated to volcanoes and volcanic hazard. INGV is composed

of about 1000 people distributed in 10 main headquarters all over Italy.

Just a few more information about | @ s, v
The INGV Volcanoes Department

the Volcanoes department. This is
mainly formed by the two volcano
observatories, Osservatorio
Vesuviano and Osservatorio Etneo
and by several research groups
working in Bologna, Pisa, Rome
and Palermo. It consists of about
250 full-time equivalent people

working on volcanological issues

The INGV Volcanoes Dept. includes Seziow
the Osservatorio Vesuviano, the -
Osservatorio Etneo, as well as
research groups at Sezione di
Palermo, Pisa, Bologna, Roma.
It includes about (as for January 2017):

+ 230 personnel units (full-time Y SACATE

Researchers, Technologists,
Technicians),

+ 20 personnel units involved in editorial, g,
communication, formation activities

+ Administration is not included (about
15%)

+ 70% has a permanent contract, 30% a ",
temporary contract

+ 60% are Researchers or Tecnologists “
(hold a PhD or equivalent)

+ 70 University Professors are
associated to INGV (not only
volcanologists)

and volcanic hazard. About 70% of them have a permanent contract, 30% have a
temporary contract. Another important information is that about 60% of these
250 people are researchers and technologists who hold a Ph.D. degree. In addition
to this personnel, we have also about 70 university professors who are associated

to INGV. I would say that about one-third of them are volcanology professors.
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F, Istituto Nazionale di
e eofisica e Vulcanologia The INGV mission INGV
INGV is a Public Research Institute whose main missions are:

*Multidisciplinary study of natural geophysical, volcanological and
environmental processes;

*Observation, monitoring and modelling of geophysical processes in both
the solid and fluid components of planet Earth;

*Surveillance of the seismic and volcanic activities of the entire national
territory through state-of-the-artinstrumental networks (INGV is part of the
National Civil Protection System also through annual Agreements);
*Development of original methods to evaluate the hazard of a variety of
natural risks (earthquakes, volcanoes, tsunami, climate...), particularly
focused on the Italian region;

*Innovative researchin Earth Sciences, for instance focused on climate
change, national security, geo-resources and sustainable development.

@1 Istituto Nazionale di
Geafisica e Vuicanalogia INGV
Scientific Organization

Departments: planning,
coordination and
verification purposes

Earthquakes

VUl(ahoe
N

Environment

STRUCTURES

Sections: carring out of
research and service
activities and
maintenance and
development of RI

Infrastructures (RI): e.g.
monitoring and
observation networks,
laboratories, modelling
tools, HPC, databases
and data products,
web services, efc.

Central Administration

As I said before, this I think is

very important point. INGV
depends on the Minister of
Education, University and

Research. So, we are a research

institute. We carry out
multidisciplinary  studies, i.e.
observation, monitoring and

modeling, we also do innovative
like

geo-resources

research in different fields

climate change,
and so on, but, at the same time,
we do applied studies dealing with

the assessment of volcanic and

seismic hazards including the
seismic and volcanic surveillance
for the Department of Civil

Protection. Given these services,
as I said before, INGV is part of
the Civil
System of Italy.

National Protection

As 1 said before, INGV is organized in Departments and Sections that together

maintain and develop the different research infrastructures.

; Istituto Nazionale di
e’ A e o ORGANIZZAZIONE RETE SCIENTIFICA ‘

Main branches of the three Departments
(Earthquakes, Volcanoes, Environment)

Bafnplais

@ e @ i
@ -
TERREMOTL - =
oo
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Another important point is that
INGV has no personnel exclusively
dedicated to surveillance or
research; instead it is the same
personnel (mostly researchers and
technologists) who carry out both
So, the

department of Volcanoes we have

activities. within

three main activities, or pillars.

The first one is the volcanological



research, the second one is the services for society (i.e. the surveillance service
for the civil protection authorities), and the third one is the maintenance and
development of the research infrastructures such as the monitoring networks, the
laboratories, computing resources, databases, etc. So, these three pillars, these
three activities are all carried out by basically the same people belonging to the
volcanoes department as well as to the Earthquakes and Environment departments.
In other words, there is no separation between the different activities in terms of

personnel. And I think this is a very important key point.

Concluding remarks _ _
Finally, a few concluding

« A well-structured cooperation exists between the scientific
community and the DPC aimed at the identification and mitigationof | Messages. I have shown you that
natural risks.

. . ) o a quite well-structured
« Major progress has been carried out in volcano science in the last

few decades. Such advances have been largely translated into P P i
mostly quantitative hazard assessments. A full risk assessment COOperatlon exists In Ita ly
stillneed to be carried out. between the scientific community

« A key challange remains the quantification and reduction of the

main sources of uncertainty affecting the system as well as the and the civil prOteCtion authorities.
communication of such uncertainty. More research and . A A B
monitoring needed! This is a key point in order to
« Acloser cooperation between scientists, civil protection better identify and mitigate the
authorities (at all levels), media and pupulation at risk represents
a further main goal still to be achieved. hazards, in this case the volcanic
hazard. Second, in the last

decades, major progress has been carried out in volcano science, and this progress
has been translated in more accurate and quantitative assessments of volcanic
hazards. We are not able to quantify the volcanic risk yet, but we are moving
along this direction, it's a long way forward in order to reach this goal. A challenge
that we are really facing in these days is the identification and quantification of the
system uncertainty. We have a lot of knowledge about volcanic systems but, at
the same time, we should communicate the fact that we do not have a full
understanding and a full knowledge of the phenomena investigated. The way in
which we communicate such uncertainty it’s crucial. Based on such uncertainty,
we should be able to plan future scientific investigations aimed to its reduction.
This also means that more fundamental research and more effective monitoring of

the system are needed.

The last message is another very important point: an effective mitigation of
volcanic risk is possible just by a close cooperation between the scientific

community, civil protection authorities at all level, I mean national and local levels,
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the media and the populations.
Without such close cooperation, 1
think it will be very difficult to
make a significant step forward in
this difficult field. That's all.
Arigatou Gozaimasu to everybody

for your attention today.

Actually I have one more slide. It
is just an invitation to those of you
who are interested in attending an
important international conference
that INGV will
collaboration with other Italian
with the
Department of Civil Protection in
It will be the

tenth edition of the Cities on

organize in

universities and

Naples next year.
Volcanoes Conference, a very
successful series of conference of
IAVCEI

dealing with volcanic

hazard and risk. So, all of you, scientists, authorities, decision-makers, media and

citizens are all invited. Thank you very much again.

MC

We have about three minutes to entertain questions. So if you have any questions,

please do ask we have a few minutes. Any questions from the floor?

Ryoichi Nomura

I'm Nomura from Japan Meteorological Agency, JMA. What I was interested in is,

within your organization you have people who do research and who do public

relations, the same people are engaged

communication to the public.

in research and public relations,

I wonder if the efficiency is affected if there are

researchers who can dedicate to research and there are other people who are
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concerned with public relations, there may be better efficiency. Has there been

an impact on efficiency?

Augusto Neri

Thank you, this is a very important point. Communication is becoming more and
more important nowadays. We have realized that we have to invest more time
and efforts in this field, in this activity. I have to say that my INGV colleagues
quite effectively contribute to these activities. I mean we have experienced
volcanologists in our institute that are keen and able to provide this kind of activity.
It is necessary for researchers to do that because relying just on people expert in
communication is not enough. I mean it's like the apparent dualism between
research and monitoring/surveillance activities. Our experience tells us that the
work is more effective if the same people try to do both activities, and the same
is for communication. Unfortunately we do not have many colleagues working on
communication, in fact not all colleagues want to do this activity because, as you
understand, it's a quite sensible matter but I think it is fundamental that scientists
contribute to this activity. It's part of our responsibility to communicate what we
know to the people. So, this is really becoming an important part of our job. We
want to invest more effort in this field and hopefully have more colleagues who
can contribute to that. Certainly they need to be trained to do that properly. This
is also an important aspect that we should carefully consider because we have to

learn how to communicate effectively.

Ryoichi Nomura

Thank you very much.

MC
Thank you. Now we would like to go to the next presentation then. Dr. Neri, thank

you so much.

MC

The next speaker is from New Zealand, from GNS Science. Dr. Gill Jolly will speak
on the topic of trying not to get lost in translation. How do we breach the language
gap between scientists and decision-makers in New Zealand. The floor is yours

Dr. Jolly.

115



Gill Jolly

Tena koutou, tena koutou, tena koutou

katoa. That is a greeting, a Maori

. o, . Trying not to get lost in translation: how we bridge
greeting from New Zealand and it's a sign | the language gap between scientists and decision-
makers in New Zealand

of respect. So, thank you very much for
the honor of coming and talking to you
this morning. I hope I can give you some

insights into how we work with volcanic

Gill Jolly, Director, Natural Hazards Division
GNS Science

disaster mitigation in New Zealand.

I'm going to talk a little bit first about

of
Our volcanoes 24

Eib<

some background, what is the volcano
problem in New Zealand. We don't have
such a high population as you do here in
Japan nor as many volcanoes but we do
have some big issues potentially with our
volcanic activity. And then I'm going to

talk about how we bridge the gap

between the science and communicating
to the decision-makers and to the general population and then I'm going to move
on to an example of the Tongariro eruption in 2012 which has many similarities

with some of the eruptions that you’ve had here, for example at Ontake recently.

So what is our volcano problem? All of our active volcanoes are in the North Island
of New Zealand. As you can see here as a concentration through the center of
North Island which is the type of volcanic zone from Ruapehu in the south all the
way up through to White Island in the north offshore and then we also have Raoul
Island which is about 1500 kilometers to the north of New Zealand, which is also

a New Zealand territory.

We also have volcanic fields in Auckland and in the Bay of Islands right to the north
of the North Island and Taranaki Egmont volcanoes off to the west. So, we have
a variety of different types of volcanos from cone volcanoes to calderas and

volcanic fields.
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What we try to do is define the problem
Defining the problem for stakeholders
for the stakeholders so we know as

+ What is the impact of future eruptions?
— Use arisk assessment framework
— Financial, environmental and life safety risk

scientist what we think the wvolcano
problem is but how does that impact on

+ Visibility of hazards for decision-makers the decision-makers on the population
— Starts the conversation

— Important to raise awareness on infrastructure. So, in order to do that

— Provide solutions to build resilience
like Augusto was saying we use a risk
« Helps define the translation between science .

and action before an event starts assessment framework and we have risk
tools that can look at the financial and

life safety impacts of volcanic eruptions and also the environmental impacts. And
I'll show a few slides in the next couple of slides just outlining some of those figures.
I think it's important that we do that because it basically brings home to the
stakeholders, to the population what the real issues are and why they need to be
mitigated. So, it starts the conversation, it starts the communication between
science and decision-makers. It's important to raise awareness of the issue so it
actually brings home what could happen when a volcano does erupt. And it also
helps us to work together in a partnership to build resilience to the eruptions. 1
should say as well here that I also manage the earthquake and tsunami scientist
within GNS Science and so the portfolio is much broader than that but many of the
issues are very similar. And towards the end of the presentation I'll also talk a
little bit, very briefly about some of the earthquake mitigation work that we do.

So, here is one example of what the problem is. For Auckland, it’s a volcanic field
so it has about 50 plus volcanoes, small volcanoes sitting underneath the city of
Auckland which has a population of about million people. The last eruption was
about 500 years ago out of the volcano called Rangitoto which is to the northeast

of the city but many of the volcanoes

The problem: Auckland Volcanic Eruption

ver the last millennia hav n directl
5% in 50 years over the las ennia have been directly

underneath where the city now is. So,
24 Direct losses to buildings and

billion infrastructure

what we’'ve done is using a risk

o R assessment framework to calculate given

year Ssewerage and electricity

m 2 OO People may be displaced

thousand and 40,000 businesses

a particular scenario, what the potential

losses could be for a future eruption. We
\ 1 Reduction in NZ GDP and

.t employment

think from our studies, from our

N. Deligne, N. Horspool GNS / DEVORA / EQC

geological studies that the probability of
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the eruption in the next 50 years is around 5%, so that’s a fairly significant risk.
So, we've used a scenario which is the one on the right hand side, the picture is a
Photoshopped image of an eruption which was used for a national civil defense
exercise in 2008, and it was positioned in such a way that it would have a fairly
significant impact on the workings of the city and also the country. Since Auckland
is the major city for New Zealand much of the international traffic comes through
Auckland both in terms of people and in terms of freight. So, a volcanic eruption

in Auckland will have a major impact on the gross domestic product of the country.

So, you can see that using that particular scenario under a part of Auckland, we
have calculated that there’s likely to be about 24 billion New Zealand dollars, this
is in terms of direct losses to buildings and infrastructure. Now the volcanic field,
the eruptions are relatively small compared to say a Vesuvius eruption but
nevertheless if it happens right underneath the city it can have a significant impact.

Some of the outages that we’ve done in terms of risk assessment suggest that
that we might have as much as a year of outage of water and electricity and
200,000 people could be displaced, so a significant impact. The reduction in the
GDP is calculated about 15%, interestingly what happens in some of the regions
is the GDP actually, the regional GDP goes up because business has moved away
from the city out to some of the regional centers. So, although there’s major

impact on the national GDP the impact in some areas increases.

Going to a different volcano, all set of volcanoes in central north island the more
likely to have an eruption 15% in 50 years because it could be from a humber of

different volcanoes, either from Taranaki or from any of the volcanoes in Central

North Island. The population centers
The problem: Central North Island

Volcanic Eruption - 15% in 50 years are relatively small in these areas, so
Yo PHIE .

1 Direct losses to buildings, | % tens of thousands of people in general

billon equipment, machinery =" ® | but this is a major area in terms of the

1 O Will reduce road/air travel, |~ @2 ',

mm ashdisrupt water & electricity

7"- Will impact on primary ; :.. Y and also the oil and gas industry is

production across NI

agricultural industry for New Zealand

offshore Taranaki to the west. So, the

main impact here that we’ve looked out

T. Wilson, UC

is the impact of ash fall, an even a small

eeeeee

118



amount of ash fall can have major disruptions to road and rail travel and to
disrupting water and electricity. So, the primary production as well is very
important in terms of a larger amount of ash on dairy and sheep farming for

example which is one of the major industries of New Zealand.

The problem: a caldera eruption One type of eruption that we haven't yet
or just unrest - ??

done the risk calculations for is a caldera
eruption. So, this is an aerial shot of
Taupo Volcano in central north island,
last erupted about 2000 years ago and

recurrence interval of about one every

thousand years, so in some respects you

Lake Taupo, Central North Island could say that it's overdue. Small

population centers close by but if it does
erupt and it has an eruption like the eruption 2000 years ago or a larger caldera
eruption about 2600 years ago, you can see here this outline is where the
pyroclastic flows the ignimbrite reached, so 70, or 80 kilometers away from the
caldera, total devastation in that area and then they contours out to the east show
the ash fall in centimeter, so 10 centimeters of ash fall out as far as this is beneath
on the east coast. So, a very significant eruption and clearly would have a major

disruption on the country as a whole.

Having said that, even if it doesn’t erupt, there could be major economic impact
by period of unrest. So, this is a major tourist area for New Zealand, another one
of our major industries. And if we start to see significant seismic activity or ground
deformation or changes in the gas geochemistry and we start to talk about the

potential for eruption, that in itself will

Outcome-based framework for our research have a major economic impact

and response planning

» Guided by, and guiding, government policy On the Country as people will not come

— Especially (draft) National Disaster Resilience o H
Strategy with focus on Disaster Risk Reduction to visit and the tourist economy WOUId be
« National strategy based on Sendai Framework significantly impacted

— Also: Resource Management Act, Building Code,
Earthquake Prone Buildings etc

— GNS Science named in National Civil Defence Plan
for providing advice to agencies

So how do we actually frame our

. GN§ Science deliv.ers_ resea_rch across the value research and our science in terms of
chain from underpinning science through to

impact and mitigation, but we don’t do warnings

what we do in GNS Science? So we talk
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about the outcome based research. So, we're guided by government policy, both

national and international policies. So, following the

Sendai framework for disaster risk reduction gives us the framework for how we
do earth science and where our priority should lie. So, there’s a new disaster
resilience strategy. It used to be called the National Civil Defense and Emergency
Management Strategy but there is a move towards disaster risk reduction and
resilience rather than purely response and recovery. There are various other acts
and government priorities that we deal with such as the resource management act
so that guides where people can build their housing, their businesses and their
infrastructure, the building code is not very well developed for volcano impacts but
it's extremely well developed for earthquake impact, so that’s one of the guiding
frameworks for what we do in our research. And I mentioned also Earthquake-

Prone Buildings Acts.

GNS Science is the national geological institute, government institute. Slightly
interesting business model and that we are expected to build a business in terms
of commercial revenue as well as base government revenue. But as the national
institute, we are responsible in the civil defense plan for responding, providing
advice to any national geological incidence. So, deliver research all the way across
the value chain from the monitoring, monitoring of the hazards through
understanding the processes and how they work and risk assessment. And we
also do research in the social sciences to understand how we can better
communicate the risk, develop warnings and build community resilience. However,
we do not do warnings. That is very much the realm of the civil defense emergency

management sector.

The role of GNS Science in disaster risk reduction and resilience

« Improved readiness
* More timely response

« Improvedresilience
* Reduced life safety

« Mitigated economic risk + Faster recovery So, here is jUSt a little cartoon to
Long term Short term '
forecasting forecasting explain that in a bit more detail.

Our science

At the bottom is the underpinning

GeoNet data collection networks.
I believe there’s a GeoNet in Japan

as well. I think you were before

and mitigation
s|apoul ysu pue
piezey jeuoneN

Societal impacts

us but national monitoring is

Data collection, netorks, realtime delivery and archivin .
GeoNet & 9 | called GeoNet. That's now been in
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place for about 16 years, so that’s providing research quality data to the research,
research is both within GNS Sciences and within the universities nationally and

globally because the data is free to air.

In terms of the science that we do, the research we do, we understand the
geological framework so understanding the tectonics, the plate tectonics, the
geology of the country. Given that, we understand where the hazards are, what
causes the volcanoes to erupt, how frequently they erupt, what happens when
they do erupt and then using that information as Augusto quite nicely explained
earlier, using that information to assess the risk of the volcanic activity. And then
on the two sides, they are the two pillars, understanding the societal impacts and
the mitigation of those impacts is an active research stream that we do and we
host the national hazard and risk models for the country. So, these feed both into
long term forecasting, so that’s improving resilience, understanding life safety so
in terms of evacuation planning, mitigating economic risk and then in terms of
short term forecasting if we go through into a period of a volcanic unrest so how
do we improve readiness, what are the signals that will lead to us providing more

information about future eruptions.

So a couple of slides about GeoNet.

GeoNet So, this was established in 2001.
> 600 v
i It's funded rimaril b the
. Established in 2001 | S0t e P y by
with EQC as P Earthquake Commission, which is
cornerstone funder ,_,;,'7'

- LINZ, DoC, MetService, S the government insurance
MBIE major funders i

« MCDEM, CDEM key
stakeholders

* Delivering for all New

scheme effectively but they have

an interest in collecting research

Zealanders quality data so that they can
» Nationally Critical better inform their reinsurance
Infrastructure

premiums. So, they were

GNS Science

cornerstone funder and have
continued to be a cornerstone funder over that period. We also get funding from
Land Information New Zealand who are interested in the geodetic framework so
as the country is actively deforming so they can redefine the cadaster. Department
of Conservation, DOC, very important for the volcanoes because many of the

volcanoes sit in national parks i.e. Department of Conservation Land that is held
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on behalf of the clan and so they are responsible for risk management in those
areas. We also receive funding from Met Service who run the volcanic ash advisory
center that’s run out of Wellington for the south pacific region and they provide us
with funding to provide them with advice in the event of volcanic ash in the
atmosphere and how it might impact aviation. And the Ministry of Business
Innovation and Employment is also a major funder there. Ministry of Civil Defense
and Emergency Management and Regional and Local Civil Defense Emergency
Management are key stakeholders in the work that we do. And we deliver for all

New Zealanders.

So, GeoNet now considered to be nationally critical infrastructure and that was
recognized by additional funding that was received this year through 24/7
monitoring. And I'll touch on that later.

In terms of GNS sciences capability, so we

. . National capability for long and short term
have the national capability for long term forecasting and science response

and short term forecasting and response - GNS Science Natural Hazards Division
. . . — 145 staff with 15 science and technical staff in
for any kind of eru ptIOI’] or a geO|Oglca| Volcanology Department; several other volcano
scientists in other departments
hazard event. Within the division that I ~ Links to universities
— Links to Civil Defence sector and other responders
manage, we have about 145 staffs. We (Memorandum of Understanding) to provide advice

— Links to Wellington VAAC (contractual)

only have 15 science and technical staffs
. . * Currently not true 24/7 (but planning to do so)
StrlCtly dOlng VOlcarIOIOgy although several —  Willlikely mean extra capacity

other people around in the division who are T

working on volcanic research projects. We have very strong links to the
universities. New Zealand is a small country so we work together, we closely
collaborate and we have a number of advisory panels whereby the universities and
ourselves get together to develop good quality research and science advice to the
government. Our link to the Civil Defense sector is primarily through a
memorandum of understanding to the Ministry of Civil Defense and that is to
provide advice during a crisis as well as providing advice during business as usual.
And I just mentioned the link to the Wellington VAAC as well.

Currently we are not 24/7, through 24/7 we have people on duty but we're just
moving to that over the next couple of years so we do have an operation center

set up. This was perceived to be and really is an issue for us and when we do have
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something after the officer the duty officer is expected to respond but only has a

response time of 20 minutes so they could be driving home from work or they

could be at the supermarket so we do need to move to that 24/7 capability and

we will be doing that in the next 2 years.

So moving on to kind of responsibilities.
providing advice to whom about what?
It's

quite variable depending on what the

worked through in New Zealand.

situation is. The president talked earlier
about the need to be looking all the way
along the value chain from the
observations that we make through
interpretation hazard and risk and into
warnings. And I think the important
thing here which I'll emphasize is that we
need to have agreement about those
roles and responsibilities prior to
And that's

brought about by good communication.

something happening.

So, in terms of communication between
the science and the decision-maker what
we've worked through is building bridges.
We both have our different perspective,
our different roles, we have different
needs, we have different information so
we’'ve actually tried to work through
search and how to

where we

communicate between the decision-

makers.

So, it's about building bridges and we
dont want to do it in a hurry when a crisis
that's when

happens because
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Where does the science sit in terms of

And I think it's something that we've

Responsibility — where does science sit in terms
of providing advice to whom about what?

Here?

|

Observed data

Here?

|

Interpretation

Here? Here? Here?,

b

Risk

Hazard

Need agreement about roles prior to a crisis

GNS Science

Communication between science and decision
maker is about building bridges

* Where in the process of building the bridge
should science be involved?

"You first

Communication is about building bridges

» We don’t want to have to do it in a hurry

GNS Science



misunderstandings occur. Even if we're very well drilled still accidents happen so

if you have that clarity of roles and responsibilities before an eruption

occurs then you’re more likely to get good decisions made.

Communication is about building bridges

+ We don’t want to leave any gaps

+ Or else we might end up in deep water

GNS Science

Equally, you don't want to leave any gaps.
So,
happened in the past in New Zealand

if there's a place and this has

where the science has felt that we could
go so far and the decision-makers
actually need more from the science then
there’s a gap between what’s required
and what is being given and that’s when

problems occur.

And we really want to build something that has got a lasting solution, so we want

to have something that’s got a strong basis in relationships and will stand the test

of time.

So in terms of kind of understanding those roles and responsibilities, we need

Communication is about building bridges

* And we want to end up with a solution that is
long lasting

GNS Science

Responsibility — we need clarity about where
scientists and end users sit on this spectrum

* No gaps

« No overlaps

« Capabilities best fitted
« Decided before a crisis
« Enduring solution

» Rational and defensible

GNS Science

the different
There

There should be no

clarity about where
agencies sit on that spectrum.
should be no gaps.
overlaps equally so there should be no
reasons why decision-makers try to
interpret the science further than what
they are capable of, equally the scientists
shouldn’t be giving advice on warnings
when it's beyond their remit to do so.
The

and

And that’s based on capabilities.

scientists, the civil defense
emergency managements are good at
decision making. So ultimately at the
end of the day any decisions needs to be
rationale and defensible and to have that
crisis is

understanding prior to a

important.
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So, I'm going to talk a little bit about

So we need to be clear about responsibilities
from the start eruptions in Tongariro in 2012. We, GNS

- Story of eruptions at Tongariro in 2012 : .
B e Science had two different responsibilities.

R s We had the responsibility to the public
o Yy eterlony stelt and we also had responsibilities to our

+ And some comments about recent responses to own staff who would be undertaking the
earthquakes

monitoring and then I'm just going to

touch on some recent experiences during
the earthquakes of Kaikoura last year.

» Erupted twicein 2012
* In a National Park

- Riskmanagement is the So, Tongariro is one of those Central

ERUPTION responsibility of Department
Y o of Conservation
— Volcano monitoring is the
responsibility of GNS
* Good relationship between GNS
and D and other respondin
agencioecs(and local poepu‘:aﬁon)g and happened in the middle of the night.

£

Tongariro

North Island volcanoes. It erupted twice

in 2012. The first eruption was in August

August is the middle of our winter so we

were really very lucky as it happened in

winter. In the middle of the night there
was nobody in the dangerous area. If it
had been middle of the day, in the middle of summer, there would likely have been
fatalities. As I said earlier, the risk management in the national parks is very much
the responsibility of the Department of Conservation and we have the responsibility
for the volcano monitoring and providing advice to Department of Conservation.

Over many years, we've built up a very strong relationship between GNS and DOC.
They also have responsibility for Ruapehu volcano and eruptions there in 2007 and
previously related to a lahar dam break issue meant that we have very close
relationships at various different levels within the two organizations. We also have
a good relationship with the other agencies that are responsible for different
aspects of volcanic risk management around the national park, so the police, the
regional civil defense, the national civil defense and also the local population on
the northern flank of Tongariro is a Maori population. They have more idea and
understanding their perspectives of the volcanic activity is very important to us.
They see the volcanoes as their ancestors and so they don’t see that when a
volcano erupts that it’s actually a hazard, they see it as the ancestor responding
to something that they have done. And you can see there with the map on the

left hand side, this is actually a hazard map but because we were consulting with
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the local Maori population they didn’t see the volcano is presenting a hazard, so

we call the map a volcanic phenomenon map rather than a hazard map.Another

important point from this, you can see a series of logos down here very much kind

of emphasizes the collaborative approach between the various organizations

involved in research and monitoring on the volcano.

So I mentioned earlier two
responsibilities to the public and to
monitoring staff, and TI'll just step

through these very quickly. One of the
major tourist hiking trails runs through
the national park here and the picture
there on the left hand side shows a
ballistic impact crater on the path that

occurred during the August eruption.

So, in terms of the quantification of risk
so DOC, the Department of Conservation
are keen to understand when they can
open the hiking tracks, so we undertake
the risk assessment and then DOC makes
decisions based on that risk assessment
and on their understanding of what they
think is the acceptable risk so they make
the decision on what is acceptable risk,
them with the risk

we provide

assessment.

For volcano monitoring staff, for me as a
manager it's very
health and safety of the

understand when they can and should go

important for the
staff to

close to the volcano to undertake the

Tongariro

* Two responsibilities

— To the public

— To monitoring staff

Quantification of risk

* For the public
— When can DOC re-open the hiking tracks?
* GNS undertakes risk assessment

» DOC makes decisions for the public based on their
definition of “acceptable risk” DOC

7

Observed data  Interpretation Hazard Risk ‘

Calculating risks

« Results expressed usually as “risk per hour” but then
annualised looking forward to an expected exposure

« For example:
Say, you are exposed to a risk of 10 per hour of a
certain activity, e.g. sampling a fumarole,
but if you want to do that activity 100 hours of that activity
times during the year (roughly 20 full day trips to White
Island),
then your total risk for the year is 103

« 107 is our “unacceptable” threshold (annualised

individual fatality risk)

« Look forward 1-3 months depending on variability of
volcanic activity

GNS Science

monitoring. So, we have a real responsibility under health and safety law to make

sure that people are safe and of course quite a sobering statistic over the last 50
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years around 30 volcanologists have been killed during volcanic eruptions. So, in

this case we actually are making our call on what is acceptable risk.

So, we actually calculate the risk and look at the risk per hour so we are essentially

looking at staff’s risk dosage and then we make a decision on how much risk they

are

exposed to during a year.

We use a threshold of 10 to the minus 3 as

unacceptable threshold which is based on actually U.K. Health and Safety Law for

Average Individual Fatality Risk, Selected Causes

NZ resident population, 2008 (source: NZ Ministry of Health mortality statistics)

—— AllAccidents
=a= AccidentalFalls
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Using risk calculations for fieldwork go/no-go

We use the risk numbers to determine if work is
allowable and if so, how much

Go/no-go is a management decision (HOD, DD),
guided by the risk assessment

Guidelines:

— >10°=no access

— >10" = short visits (HOD — volcanology and DD)
— >10 = longer visits (HOD — volcanology)

— <10® = unlimited (but usual field approvals apply)

If an activity is mission critical e.g. mending a critical

instrument, threshold may be higher

BUT: if someone is uncomfortable with the risk, they

can and should say no as an individual
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workers doing activities related to
their employment.

Then we compare that to other risk
that people may encounter during
their everyday life, and that’s the 10
to minus 3 level. Those are different
age groups and different types of
risks that people may be exposed to,
so we think that 10 to minus 3 is a

reasonable threshold for that.

Of course one of my hardest tasks is
to stop volcanologists from going and
doing their work because when an
eruption occurs or when a period of
unrest is in motion that is when some
of the most interesting and valuable
data is collected. So, we have quite a
strict set of criteria and level of
responsibilities and delegations about
So,

for

who can make those decisions.
the head

volcanology and the division director,

of department
myself, will be the ones that are
making those decisions. Equally if
somebody is uncomfortable with the

risk then they can and should say no.



Using risk
calculations -
maps and
elicitation results

It's not always that simple though....

= Scenario

— We have a few VTs and/or a slight increase in SO,
output

— Scientists in GNS think it hasn’t changed the
hazard (and therefore risk) significantly

— But DOC worried about consquences, so robust
conversations and decisions GNS

» Needs dialogue rather than simple hand-off i

Observed data  Interpretation Hazard Risk

worried about how that was viewed by

We use this risk assessment also to
define zones around the volcano. You
see the plot there at the bottom is
actually expert elicitation from a number
of our volcanologists and you could see
the range of hazard assessment is quite
large but we feel that this is a good way
given the uncertainties around volcanic
eruptions that we can better poor
people’s knowledge to understand what

the risk is.

It’s not always that simple though, so the
issue with gaps and overlaps, we had a
small increase in activity into 2013 and
the scientist assessed that the risk hadn’t
but the

Conservation

significantly increased

Department of were

the public, so we ended up with a very

strong and robust dialogue between ourselves and the Department of Conservation

in terms of when the major hiking trail was opened or not.

Whose responsibility?

DOC - risk management; GNS - risk assessment

No gaps: v
No overlaps: Maybe
Capabilities best fitted: v

Decided before a crisis: Not for 2012 eruptions but ready
for the next one

Enduring solution: v
Rational and defensible v

Problem when boundaries start to drift due to external
pressure

GNS Science

So in

responsibility is it? So in terms of risk

terms of Tongariro, whose

management that’s the Department of

In terms of risk

that's

Sometimes there are overlaps but we

Conservation.
assessment, ourselves.
work hard to make sure if there are that
we can work through those. The problem

really is when the boundaries are really

close and when they start to drift if there’s a pressurize situation.

In terms of a summary for Tongariro then we have good communication at the

local level between the different agencies.

It's a clear division of responsibility
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between the monitoring and the risk
o ) Responsibilities for Tongariro - summary
management responsibilities. And it's
* Good communication at “local level”

+ Clear division between monitoring and risk
management for the public

» Based on quantified risk from science

based on quantified risk based on the
science and just reemphasizes the need
of understanding of responsibilities prior ) o
* Need for understanding of responsibilities on

to somethi ng ha ppen i ng and both sides and documentation

documentation to cover that.

So, in the last couple of minutes I'm just

going to touch very quickly on some
And now for something completely different...

earthquake risk communication just to |. wm7.8Kaiksura

. . earthquake
kind of show that the volcano risk |. ¢iose liaison with
- T CDEM
communication has got many similarities | . g.q science

response

for other perils. So, last year almost

— Multiple ruptures
— Tsunami

— Landslides

— Landslide dams

— Building damage

exactly a year ago we had the magnitude

7.8 Kaikoura earthquake. The picture

there just shows there were 21 surface | Advice togovernment
ruptures, so 21 faults were involved

which globally that’s unprecedented just kind of shows the complexity even of the
earthquake science. We had a rapid science response with multiple different facets
from tsunami, the earthquakes engineering advice, building damage, landslides
and landslide dams and we were providing advice to government throughout the

day and weeks afterwards from the time that the earthquake happened.

Perhaps the thing that I want to just
Slow slip events following the M7.8 Kaikoura
touch on was an incident immediately
after the earthquake we started to see
areas of slow slip on the subduction zone
interface which goes underneath the

area, so Kaikoura is down here and the

subduction interface goes up the east ] ‘ i
coast of North Island. Now the |=1_' __ J
earthquake, the magnitude 7.8 GNs sciece

earthquake triggered slow slip so the subduction earthquake started to move very

slowly in effectively slow earthquakes.
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It's the first time that we’ve seen this.
And one of the concerning things was
that all the blue area was moving but the
red area was not, so that area was kind
of stuck and everything else around it

was moving. And Wellington is down

here, the capital, and center of
=

<oupiing coetcien government. So, we were concerned as

scientists about what the implications for
this might be with the likelihood of a large subduction zone earthquake have been
increased. We then had decisions to make is that the science is very immature

but to what extent do we provide information to the decision-makers.

So, the pathway was through the Ministry

Advice pathways of Civil Defense which then went up to

¥ GNSSclench to Ministry of CDEM the minister and then to the prime
— Then to Minister and to Prime Minister

 Implications for subduction zone rupture minister and I was involved in various

« Large uncertainty . . . .

« Engagement with international scientists to discussions with cabinet to understand
investigate precedents and world-leading . . ,
science what this meant. Essentially what we're

» Relationships built with CDEM ahead of event saying we were concerned but there was

» Where is the boundary between science and

o large uncertainty. So, this is very similar

to volcanic crisis where you see unrest

and there’s large uncertainty about when the volcano might actually erupt.

We had engagement with international scientists to investigate precedents and
Tohoku was one of the precedent that was used and trying to really kind of do
world leading science, cutting edge science in very, very short time. The strength
really was that we had built that relationship with civil defense ahead of the event
so we could have those open and robust conversations with the people that were
making the decisions but it does start to raise the question of what is the boundary
between the science and action. They didn't know very much about what the
consequences would be. We were really kind of struggling with what the science

meant.

What it did result in though that those conversations led to - our assessment was
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short-term high risk and that led to
increased risk communication, hazard
communication from the civil defense
sector putting out more messages like
this over a 3-month period really to raise
the awareness in the population of the
potential for tsunami and what people
should do if one were to occur. To also
led to major programs of work to build

resilience across the Wellington region, so

Post Kaikoura short and long term forecasting

« Short term higher risk
— MCDEM focused on public
education
— Increased attention to
Business Continuity
Planning across Wellington
« Building resilience across
Wellington region
— Led by Wellington Lifelines
— Science informed decision
making about priority
investments through a co-
ordinated approach

WHEN AN
EARTHQUAKE
HAPPENS

B «:

IF AN EARTHQUAKE IS

STRONG
GET GONE

Wellington] & | d u

knowing that the probability of that kind

of earthquake had increased then what do they need to do in terms of business

continuity planning.

So just to summarize some learnings
from New Zealand, building relationships
between the science and the civil defense
sector is very important prior to a
response and that clarity of roles and
responsibilities is critical so that we both
understand the boundaries between the
GNS and the civil

moving forwards 24/7, civil defense don't

two. defense are

also have real time 24/7 at the moment.

couple of other civil defense incidents over

Learnings from New Zealand

Building relationships between science and
CDEM is important prior to a response

Clarity of roles and responsibilities is critical, so
that both sides understand the boundaries

Moving towards full 24/7 monitoring for both
CDEM and science

CDEM under review to understand how to better
respond

» We can always do better — important to debrief

And as a result of both Kaikoura and a

the last year, civil defense are currently

under review to understand how they should be better structured. We can always

do better so after any incident we do debrief.

So a few final thoughts, translating from
science to decision-makers I think it's
important to build those relationships in
the quiet times rather than trying to do
it in a hurry during a crisis. Having
formal agreements and documentation
really helps to cement those roles and

understanding each other’s pressures
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Final thoughts

Translating from science to decision makers

Work closely with them to build relationships during
quiet times

Have formal agreements to determine roles
Understand their pressures and drivers
Visualize concepts that are difficult to communicate

Providing numbers (with uncertainties) — and
comparators




and drivers, so putting ourselves in decision-makers’ shoes and vice versa, so we
can understand the different perspectives. Visualizing concepts was really
important. That cartoon I shared at the subduction zone, I put in front of the
prime minister and you could see a light bulb coming on that really understood
what the concept was and what the information was that we were trying to convey.
And providing some numbers with those uncertainties is important, particularly
with comparators, how much has the risk increased compared to a background.
So, those are really effectively my final thoughts and I think just to emphasize that
that kind of translation between science and decision-makers is a really important

interface that we will need to work really hard on. Thank you very much.

MC

Maybe we can take one short question. Clear? No questions? Okay. Thank you
very much, Dr. Jolly. Now we would like to break until 11:00. We have copy ready
for you so please go out this room to the foyer you have a coffee on the right hand

side. Thank you.

(Coffee Break)

MC

And we would like to start with the lectures. Next we have Professor Iguchi from
Kyoto University and his presentation is entitled ‘Role of Observation and Research
of University in Volcano Monitoring and Hazard Mitigation in Japan - Sakurajima

and Kuchinoerabujima eruptions.” Professor Iguchi please.
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Masato Iguchi

Thank you very much. My name is Iguchi. I am from Kyoto University. I will be
talking about the role of Universities and if I should say the answer at the beginning,
it's just an advisory role. The only thing that we can do is to give advice. We
cannot make any decisions, so only advice. So I would like to explain a little bit
about what we have been doing recently. So in the end, I would like to say that I
am not going to badmouth the Japan Meteorological Agency. I hope the agency
people will not take it as if that I am complaining. But first of all, I would like to
explain a little bit about the situation here in Japan. The volcanic alert level - we
have a five-level alert. I don't think I should be the person to explain this. Level
1 is normal, level 2 and 3 is alert to mountain climbers and then 4 and 5 for the
residents. So it's a five-level alert. Level 2 and 3, I am not interested in this.
Level 4 and 5, what is it that we have been doing when this alert level has been
issued. I would like to explain a little bit about that. That is why I have in my

title, Sakurajima and Kuchinoerabujima eruptions.

Now in Japan there are 111 active volcanoes, among them 50 volcanoes are being
monitored around the clock by the JMA and 25 of them, the Universities and
Research Institutes are carrying out research on these volcanoes. Starting with
Sakurajima, about 100 years ago from now, there was a very big eruption. There
was a Plinian eruption. In the end, lava flow concluded the eruption activity. And
the lava flow, the amount was 10° cubic meters. In the past 100 years, Sakurajima
has been quite active. In 1946, there was a lava flow and in 1955 and since then,
vulcanian eruptions have occurred from the Minamidake crater, about 7,900 times,
a vulcanian eruption has occurred. Recently, the eastern side of Minamidake crater,
there is a Showa crater and vulcanian eruptions have been repeatedly occurring
here. And if we look at the recent eruptions in the Showa crater, since 2000, the
Sakurajima eruptions have become very low but from 2006, the Showa crater
eruption has been repeated. From 2009 and onwards, we have seen many
vulcanian eruptions occurring and several of them, there were very important
events, important meaning in terms of issuing alerts.

In 2006, the first Showa crater eruption, when this happened or when this started,
June 4, 2006, all of a sudden, the eruption suddenly occurred but we were, and

we meaning Universities as well as JMA, we have been able to capture this. Of
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course if an eruption occurs, yes we had to respond to that but that may not

happen enough.

Now another important thing is in 2008, so the eruption at Showa crater started
with a phreatic eruption but then it turned into a magmatic eruption but the
important thing is that the phreatic to the magmatic eruption, when it changed,
what is it that we were able to see. I think that is most important and significant
here. And that happened in 2008, February 3rd, eruption. So there were several
eruptions that occurred and pyroclastic flow was observed. In the first eruption
already, the pyroclastic flow started but at that timing, I said to the JMA that we
should heighten the alert level from 2 to 3 and this did not happen right away. We
had to wait until the next pyroclastic flow. Then the alert level was increased. So
the response came quite late. And if you think about this, even before the eruption
occurred, we have seen smoke coming out, like this. So we have seen some
precursor activities. We were able to capture that. And we need to communicate
that to people who will issue the alerts, in the end, I believe that is the major role

universities should play.

Another changing point is 2015, August 15, when we had the earthquake swarms.
The alert level was raised from 3 to 4. Four means that you have to prepare for
evacuation. Kagoshima city hall actually didn't just ask for preparation of
evacuation, they issued an evacuation advisory. So it's almost like a level 5 alert.
So the volcanic phenomenon itself, in just one day, there were 1000 earthquakes
observed and very rapidly the ground formation has been distorted, in just an hour
for a several hours with tilt change of several or several ten microradian. If we
look at GPS, we were able to see that the ground was much bigger than usual.
And the JMA response was quite quick this time. And because they were quite
quick in the response, it means that because we have these earthquake swarms
and the ground deformation, that led to the JMA responding very quickly. So if
you have data that really stimulates people at JMA, meaning that for us, the
universities, we need to capture data like that. We need to gather information like

that, that will really move the Agency people.

And now for my complaint, for the long term in Sakurajima, we have been seeing

accumulation of magma under the Aira caldera. About 90% of the magma that
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was released in the Taisho era has been returned under the Aira caldera and I
believe that a similar scale eruption is imminent. I am hoping that it doesn’t
happen while I am still active in the university, however, we will have to expect
that there will be a major eruption. Now for the long term, we can say that there
is a potential for a large-scale eruption. We need to understand that and we need
to be prepared for that. But the biggest issue here is that the level 3 alert, we are
just maintaining this level 3 alert and that is a big problem. If we compare our
situation with Indonesia, the Merapi eruption in 2011 and the Kelud eruption in
2014.

What Indonesia did was that they were able to raise the alert level swiftly and the
municipalities were able to respond to that. People were safely evacuated. Why
was this successful? If we really think about this, it was because of the level of
alert. In Indonesia, level 4 is to evacuate, so it was raised gradually from 1, 2, 3
and finally 4. So as the alert level is raised, the general public, the municipality
and the disaster management people, they will understand that the volcanic
activity is intensifying. However in Sakurajima, it is already level 3. We only have
left level 4 and 5 which is to evacuate. So when the level is raised, next you just
have to evacuate, that's the only measure that you can take. But Kagoshima
people, do they really understand this. They should be complaining. I think that
this is totally ridiculous. Because level 3 is continued for a very long time, I think
that is creating danger and I don’t understand why people do not know that or feel
that.

Now moving on to Kuchinoerabujima. Kuchinoerabujima is quite an active volcano.
And I have written the alert level here but in recent eruptions, if something
happens, of course, Kuchinoerabujima is likely to have a level 5 kind of eruption.
And in 2014 and 2015, there were eruptions. In 2014, a pyroclastic surge occurred
and reached about a 2-kilometer distance. And if we look at what happened up to
this eruption, in 1999, there were some earthquake swarms and then the
seismicity was enhanced, ever since. So we can produce this data and that is quite
important. In 1990’s, it was only the University who were monitoring the situation.
Kuchinoerabujima is a remote island, so JMA’s constant monitoring was not in
place. The observation was not of high quality. Kyoto University back from 1992,

we have been monitoring this mountain. In 1999, when the level of seismicity
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increased and if the seismicity has been increased, which we can say so with
scientific data and based upon the information from October 1999, JMA started a
monitoring.

So, I guess that is a role that we can play as a University, in other words we can
promote observation activities of JMA. After the 1999 unrest event, increase in
seismicity repeated, and deformation of the ground happened and deformation of
ground and seismicity as well as geothermal activity by the change of total
magnetic force showing ground temperature increase. When we have a humber
of earthquakes, JMA has been responding at the period of increased level of
seismicity. They actually upgraded the level to 2. But level 2 is vis-a-vis 1
kilometer in radius area from the epicenter. I said this in the past, the level 2, is
that enough? Maybe we should anticipate level 3 in this case. In the case of
Kuchinoerabujima eruption activities, if the eruption happens from the Shindake,
that will be level 3 rather than level 2. If you look at the past seismicity and
eruption activities of Kuchinoerabujima, we can easily conclude. Eventually JMA
upgraded the level to 3 but it took long. Immediately after the 2014 eruption
occurred, JMA upgraded to a level of 3. So, I think what we are seeing is not so
far from the actual situation. But it took a long time before JMA to change the

level.

Next, I will talk about a short-term precursor. The upward tilt suddenly happens,
immediately before the eruption. This is a data we can actually assert - use to
help our assertion. Let me talk about eruption in 2015 and show a video of
pyroclastic flow. Yeah, it moved, right. The video is eight times faster than the
actual speed, so it looks very fast but actually pyroclastic flow occurred and JMA
upgraded the level of alert from 3 to 5 and evacuation of residents started. Level
5 had been issued only to Kuchinoerabujima, so we have to evaluate what we have
done when the level was raised to 5. Now alert level 5 would not occur all of a
sudden but there had to be many precursors and there was a process of
preparation. So, let’s look at August 2014, when we had the first eruption, the
level was upgraded to level 3. There are some data to show increase in volcanic
activity then after. The SO2 gas discharge from November of the previous year,
it started 300 tons per day and then it was raised to 2000 or so tons per day. And
also there was inflation of the mountain itself and that was detected by GNSS

corresponding to the increase in SO2 discharge rate. On 24" of March, at the
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summit, we were able to see volcanic glow. JMA started sending staffs and

stationed there which I think a very good response was made by JMA up until then.

These changes indicate the magma storing underneath the volcano. In the case of
leveling, we can actually detect precise difference or change. Between 2014 and
2015, you see uplift of the mountain side of the volcano by this precise difference
which was identified by precise leveling. The eruption occurred on 29t of May but
felt earthquake 6 days before is the most important. The felt earthquake was
located 2 kilometers west from the crater and the earthquake was followed by
higher level of seismicity. And then the, on the 29 May, eruption occurred. On
23rd May, when the felt earthquake occurred, I said to JMA, “Please raise the level
from 3 to 5.” The earthquake on 23 of May was a felt earthquake which has to

be taken very seriously which was my thought.

In Kuchinoerabujima Island, on 23™ May, the reason why I said the level would
have to be raised to 5, I could cite these reasons, why it should have been done
that way. I said this to JMA based upon logics of volcanology. I needed to explain
to JMA based upon volcanic science to raise the level to 5, but JMA didn't raise
level to 5. They said, if one more felt earthquake occurred within 24 hours, they
would raise it to level 4 but this has nothing to do with the negotiation. JMA’s staff
members should think logically to change the level of our alert instead of
negotiating with me. That was a very big issue here. They should not rely on
logics presented by Universities alone. Based upon those logics, they are going to
raise the level that is something they have to have it within their organization. In
the case of the 2014 eruption, they increased the level to 3 and settled a prohibited
zone of 2-kilometer radius from the crater. But there is a village only 2.2 km apart
of from the summit. This means, if anything happens in 2015, then the level has
to be level 4 or 5 but that was not understood by JMA. That was a very big issue.

And felt earthquakes, generally speaking, occurred, almost all the eruption that
required evacuation by the residents. There was only one exception, the 1946
Sakurajima’s eruption with effusion of lava from the Showa cater, that was not
preceded by felt earthquakes, but the eruption caused the residents to evacuate.
But all the other eruptions preceded by felt earthquakes required the residents to

evacuate. Of course, it is not necessary for the felt earthquakes to be followed by
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eruption, but early warning triggered by felt earthquakes has to be captured quite

accurately by the stakeholders.

And thirdly as I said, abnormal phenomena successively occurred before the
eruption; increasing volcanic gas, the ground deformation and the seismicity
increase and the visible volcanic glow. We see stepwise escalation and that has to
be understood. One incident occurred, and one incident does not allow us to make
decision. But we would have to think about the processes that occurred in the past

but that is not happening within JMA that I think is a very big issue.

And fourthly, by looking at the history of volcanic eruption at Kuchinoerabujima,
we can say that the felt earthquake is followed by eruptions. The alert level should
have been raised to level 5 after the felt earthquake on 23™ May. That'’s our logic.
What I am saying is not rocket science, but this is a very simple volcanology
science, but simple things are not implemented by JMA and that’s why researchers
need to provide advice to administrations. JMA is now creating manual or
guidelines which they are using very well. Shinmoedake eruption last month, for
example, I think JMA responded quite fairly and quite well. But I guess that was
made possible because the cases, that the guidelines and the manuals are based
upon are the ones that happened. So unprecedented eruptions or new phenomena
are not taken very well by JMA because there is so such manual. So JMA has to
wait until the accumulation of new incidents happens here and there, before they
can create very good manual, but we cannot repeat mistakes after mistakes. So,
we need to have very simple decision--making guides that are based upon the
advices by scientists. In other words, scientists and administrations need to think
together to come up with very good manual. That's what I wanted to tell you.

Thank you.

MC

Thank you very much. I think we have plenty of time for Q and A. You can ask
questions either in Japanese or in English.

Yes please.

Male Participant
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Very interesting talk. I was wondering why you said that JMA should place more
robust procedure to release alert level and so on. Do you think this would be
possible based on quantitative analysis such as cost-benefit analysis or should be
simply based on the kind of precursors that you observe? I mean potential
precursors that you observe. I mean which way do you think JMA should perform
this change of levels in the alarm system?

Masato Iguchi

Yeah. You are right. In this occasion, I just advise to the JMA what happened
next, based on the observation data and historical record. But we must evaluate
the restricted zone more quantitatively. So in my opinion, I must forecast the scale
of the eruption first, and how much volcanic ash, how much the pyroclastic flow
would be ejected from the crater, and then such a data is exported to the engineer
to evaluate affected area by volcanic product. How many kilometers the
pyroclastic flow will reach? Finally, we must decide the forbidden zone. I think

that such a process would be needed. But in this occasion, I haven’t enough time.

Male Participant

Do you think, just one more comment. Do you think that JMA should forecast the
sizes of the eruption? Do you think is this possible with the current knowledge of
the system or should they implement a kind of reference events, I mean, a kind

of conservative choice in order to assess the hazard and risk?

Masato Iguchi

Yeah. I think that in case of the Kuchinoerabujima, it is not so difficult. Because
in historical eruptions, volcanic bomb and pyroclastic flow reached near the village.
So, the 2014 or the 2015 eruptions easily to forecast the scale from the historical

record.
MC
Any other questions please. Maybe we can ask comments from JMA people. That

will be interesting. Don't you think?

Ryoichi Nomura
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Nomura from JMA. I wouldn't say in detail but 24/7 hours, we are monitoring, the
volcanoes, so is the case with you. And we have seen some data that leads to
make effective decisions. But not all data leads us to that way, especially for major
eruptions, so that's why we are asking University Professors to give us advice.
And considering civil protection sometimes we are not able to release any
information in advance. For the case at Kuchinoerabujima, we received various
information but we could not forecast what comes next. After the event, of course,
we can tell from the hindsight that some data were the precursors, but we need
to study these so that for the next occasion, we can evaluate quite accurately

about the precursor events. That’s all I can say to you now.

Masato Iguchi

Well, I don’t want to say anything in hindsight and therefore 1 hour after the felt
earthquakes, we said to the Fukuoka JMA to raise level. I don’t want to say, you
could have raised level 5 afterwards and that’s why I said it immediately and in
Shinmoedake, it worked very well because earthquake was used quite effectively
to raise the level. So Kuchinoerabujima, you should have used felt earthquake to
change the level, the alert level. That was the best timing. The gas, heat and the
ground deformation are good parameters, but these are quite gradual. But the
earthquake is quite easy. So using the earthquake to issue the alert or change
the level is quite easy and also probably easier for you to change. So that was a
golden opportunity and you didn’t grab at it. So that’s something I would like to

say.

Ryoichi Nomura

At what timing you are feeling easier to issue alert?

Masato Iguchi
That’s something you have to think about, so you have to think about quite so

deeply without having any wisdom, that’s what I could say.

Ryoichi Nomura

But the timing of the alert, what will be easier for you?

Masato Iguchi
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If you think about that, it's quite easy to find the answer. If you are to issue alert,

it's easy for you to understand what the easiest trigger would be.

Ryoichi Nomura
Well we feel it’s very difficult.

Masato Iguchi

No, no, no, it’s not difficult at all.

MC
So communication is important, that I can say. So Professor Iguchi, thank you

very much.

(Coffee Break)

MC(Takashi Uchiyama)
I am Uchiyama from Mount Fuji Research and I'll be serving as the emcee for this
latter half. So this will be the last presentation in the first half. We have Dr.

Nakada to talk about ‘Learning from Volcanic Disaster Prevention in the US’.
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Setsuya Nakada

Thank you very much. I am from the University of Tokyo and I am also
representing NIED. My talk is on the volcanic disaster mitigation in the US, based
on comments from the US Geological Survey (USGS) researchers of my friends
and the interview survey we conducted with the Cabinet Office this March. The
USGS covers research and monitoring and forecasting of volcanic eruptions. In
short, their function combines those of both the universities/research institutes
and JMA in Japan. That is, the volcanic information and alerts are issued from the
USGS. On the other hand, the volcanic risk mitigation and management is
conducted by States, Counties, and National Forest Services. In many cases,
active volcanoes locate in the area that is managed by Forest Services. Only when
a disaster event that covers multiple States happens, FEMA provides the national
support for the disaster mitigation. The USGS has the responsibility to handle the
disaster risk reduction covering earthquakes, volcanic eruptions, tsunami,
landslide, flood, hurricane, geomagnetic storm, chemical and bio threat, terrorist

attack and also diseases and forest fire.

Concerning volcanic eruptions, there is a specific program named the Volcano
Hazard Program, VHP. Their mission is better understanding of volcanic activity
based on research and monitoring, and issuing volcanic alerts and information to
reduce the impact from volcanic hazards. In order to strengthen resilience of

society, VHP also will have constant close communication with the society.

In the US, there are about 170 active volcanoes and there are five volcano
observatories operated by the USGS; that is, Hawaiian Volcano Observatory,
Cascades Volcano Observatory, Alaska Volcano Observatory which covers Northern
Mariana Islands, Yellowstone Volcano Observatory, and California Volcano
Observatory. @ The Headquarter of five observatories locates in Reston in
Washington, DC. In addition, the VDAP, Volcano Disaster Assistance Program runs
in the VHP.

This shows the annual budget of VHP in US dollars. Reston is the Headquarter,
Anchorage is Alaskan Observatory, Menlo Park is California Volcano Observatory,
Yellowstone is included in Menlo Park, and Vancouver is Cascades Volcano

Observatory. The blue part of the bar indicates the annual budget. Vancouver
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has the highest fund, about 8 million USD. The number of staff is indicated on
the right, largest is about 70 in Vancouver. The total budget is about 20 million
USD and total number of staff amounts to 150. They do carry out both monitoring
and research, which is similar to the Italian case. They participate in daily
monitoring activities and also they will respond to media questions. They will meet

the community leaders as well.

As was introduced by the Italian speaker, they prepared volcano event trees which
are a sort of accumulation product of volcanic research results, and had been
utilized over 20 years in the USGS for forecasting and evaluating volcanic activities.
The slide shows the functions of volcano observatories. Very unique is the Volcano
Disaster Assistance Program (VDAP), which assists overseas countries in
monitoring volcanic hazards and mitigating the impacts. The Volcano Science
Center is composed of five volcano observatories. Each observatory has autonomy,
responsibility and identity. The Head of USGS, the Director is given the authority

to issue warnings and notifications by convention.

When a volcanic eruption occurs, the Director of USGS issues warnings. But it's
not directly linked to specific response taken by local governments or national
organization. There are four different levels from green to red - Normal, Advisory,
Watch, Warning, up to the higher risk. They link to the color codes of the aviation
alert. Staffs of observatories would be able to dedicate their research to volcanoes
in the area monitored by each volcano observatory. Each observatory has
collaboration with nearby universities to set up the observation networks. About
20% of the total budget of VHP has been spent to build this network with partners
and universities. For the observatories, it is also important to try to understand
the opinions of the local community and mass media. Since each observatory has
its autonomy, they will be able to take their own decision and effective actions

when volcanoes activate.

The frequency of eruption is not high except in Hawaii and Aleutians. However,
Mount St. Helens eruption during 1980 to 1986 in the Cascade area was as large
as VEI 5, which is the size of eruption that Japan has never experienced during
these 300 years. VDAP has been established in the Cascade Volcano Observatory

to provide assistance to overseas countries for monitoring volcanic activities and
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encouraging joint research. The experience and research result from his system

help them to evaluate eruption potentials on volcanoes within the US.

In 1985, when the Nevado del Ruiz volcano in Columbia erupted, a mudflow
disaster occurred, because the snow at the top of the mountain melted by the heat
of pyroclastic flows. The mudflow reached a town that was 80 kilometers away,
and about 25,000 people died. Since then VDAP started. Therefore, the VDAP has
a history more than 30 years. Except areas like Japan, Europe, and New Zealand,

VDAP provides assistance in volcanoes in other areas.

The slide shows an example of VDAP activity at Sinabung volcano, where a
telemetered scanning gas spectrometer has been installed. The bottom picture is
of the Indonesia workshop organized by VDAP. Through such the activity and
workshop, capacity building in Indonesia is performed effectively.

Now on the response side, they have the National Incident Management System
(NIMS). It covers all kinds of incidents, disasters, and events regardless of the
scale or size of the event according to the US law. Coordination between the public
and private is necessary there. NIMS has three systems within it; that is, ICS, the
Incident Command System, Multiagency Coordination System and the Public
Information Systems. The ICS is the key in running NIMS. Incident Command at
the top and under that you have Planning, Logistics, Finance Administration and
the actual Operation section. About seven people or so will gather together as a
unit to create this function, and under that depending on the operation, other units
are added. The example is shown for the Yellowstone Emergency case. The
Yellowstone Volcanic Observation contains a few USGS staff, reflecting its activity
level. In this example, in addition to USGS staff, university researchers and the
Yellowstone National Park Staff create a virtual volcanic observatory that will work
under the ICS and the Commander may be the Yellowstone National Park Head.
As a liaison, the observatory joins to the operation section as one branch, where

the observatory functions in monitoring and information activities.

If there was an eruption at the summit of mountain and mud flow occurs towards
the foot of the mountain, another incident command will be set up and the Volcanic

Observatory people will also be located here. During the emergency, people are
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allocated into the systems in the US, but in Japan, not people but organizations
are given works, so that it's quite different. If a large disaster covers several
States, FEMA will coordinate, and report the examine results to the President, and
then the President will make a declaration of emergency, and finally supports from

the nation will be provided to the States.

For example, if there is a caldera eruption or let’s say there is a major earthquake
and a tsunami is expected, FEMA will not be able to take any actions. However,
the USGS and the State Emergency Response teams will be working together to
mitigate any disaster damage. FEMA will also provide the activity for promoting
risk reduction. For instance, the Washington State has a law on emergency
response and they usually have the Federal partners like FEMA, USGS and NOAA.
The State will work together with these organizations to promote disaster
mitigation and also provide public education. Emergency alerts will be provided
by the State. In the emergence situation the staff of the State Emergency
Response Team will be dispatched to the field in support. When the situation

escalates, an emergency declaration is announced.

The Washington State has five active volcanoes. Among them, Mount Rainier is a
volcano of 4000 meters elevation with glaciers at the top. There locates the
Tacoma city close by and Seattle. Once this volcano erupts, mudflow may reach
these cities due to melting of the glaciers. As a State and the Federal Government
have been actively providing outreach to communities and USGS is collaborating
with FEMA to provide all kinds of training as well as disaster education in order to
increase the resilience of the society. The USGS provides teaching materials and
a lot of learning opportunities to the teachers as well as children. The USGS, of
course, makes geologic maps based on their research and prepares hazard maps
that were used to plan evacuation and provide information on future hazards to

the public.

This slide shows the lava flow hazard in Hawaii, explaining how lava enters into
the sea, how it creates a delta, and how it may collapse. Another slide shows the
example of the Pierce County in Washington State. Their web page marks links to
USGS, FEMA and Washington State. As Mount Rainier is an active volcano, it is

asking people “are you ready for an eruption?” and the web page provides a lot of
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links for getting more information. These different colored lines indicate how often
debris flow and mudflow may occur. Depending on where you live, you have to
make sure what effect you might have once an eruption occurs, and it also tells

you how to evacuate. It's using a lot of illustrations to provide information.

Now this shows an example of an emergency kit. It indicates “"What you need
when you have evacuate”. The evacuation routes indicated by easy and visible
sign boards. Through the web page, you can understand what is the situation at
the present, for example, how frequently earthquakes occur. Finally, to sum up
my talk, the difference between Japan and the US is that the USGS is a single
organization carrying out research as well as monitoring of volcanoes and is
responsible for issuing volcanic information and alerts. The research results are
being utilized to understand the volcanic processes and the observatories are
responsible for assessment of volcanic activities although it’s not directly linked to
evacuation orders. The USGS has a lot of outreach activities in addition to
providing hazard maps and collaborating with the Federal, State and local partners
to raise social resilience. Also collaboration between the USGS and the community
is very active. They are acquiring a lot of knowledge and experience on volcanic
hazard mitigation through the VDAP, which helps monitoring and understanding
volcanoes in foreign countries. Therefore, the system in the US is quite different
from Japan, and collaboration with the community is being emphasized just as in

the case of Italy as well as New Zealand. Thank you very much.

MC
Thank you very much. We still have some time to entertain questions. So, if there

are any questions or comments, please.

Male Participant

Yoshihara from Rescue Center of Kagoshima City hospital. The United States has
very clear-cut established organizations centered around the USGS. According to
Dr. Neri’s presentation, 700,000 people must be evacuated in case of Vesuvius
volcanic eruption, meaning that a national level response is required for this large
scale evacuation. When you plan for evacuation, FEMA is not going to be activated
unless a large scale disaster occurs. When there is large scale evacuation needed,

who is going to lead the evacuation process, can you elaborate on this process?
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Setsuya Nakada

It is true. As you mentioned, if this event occurs, FEMA is not going to be involved.
The State Head, the Governor has to ask for help from FEMA for it to start acting.
Up until then the State Emergency Response Group coordinates together with the
community to come up with their own evacuation plan. It seems that
enlightenment and education for the community are considered important at

present. Dr. Neri, would you like to add something?

Augusto Neri

Yes, I think the Italian experience is that based on the hazard information that the
scientific community provides, the Department of Civil Protection is taking care in
great detail of the evacuation procedure. I think that this answer will be provided
by my colleague Domenico Mangione in the afternoon. He will certainly mention
how we manage this huge problem. You are right. They put a lot of effort in that.
The first emergency plan of Vesuvius is dated back in 1995. So it’s a long time

they are working on that.

Male Participant

Thank you for your comment.

MC
And thank you very much. With this we have covered all the presentations for the
morning session. We will now take a lunch break and we will restart from 1:20.

We will start the latter half of part one. So please be back by 1:20. Thank you.

(Lunch Break)

MC

Ladies and gentleman, it’s for us to restart our afternoon session of part 1. The
first speaker in the afternoon is from Italian National Civil Protection Department,
Italy, Dr. Mangione, who will be speaking to the topic of Volcanic Risk in Italy,

Prevention, Mitigation and Management. Dr. Mangione floor is yours.
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Domenico Mangione

Good afternoon and I am Domenico
Mangione. I come from Italy, from the
National Civil Protection Department,
Volcanic risk in Italy: prevention, mitigation and from the Volcanic Risk Unit. T would like

management

to first of all thank the organization for

having invited me, and I am very, very

Tokyo, 22 November 2017

delighted to be here and to have a talk

Domenico Mangione
National Civil Protection Department - Volcanic Risk Unit

on this topic.

So, let’'s go through the point, the

= TABLE OF CONTENTS

volcanic risk in Italy, prevention,

g General overview about italian volcanoes

mitigation and management. So, these

M The National civil protection system

g Centri di Competenza
IZ Volcanic warning system

are the main bullet points of this
PowerPoint presentation. So, we will
start with the general overview about

the Italian volcanoes, the National Civil

Protection System, the network of the

scientific community collaborating with

the National Civil Protection Department

ITALIAN VOLCANOES

and the volcanic warning systems.

Now, this is a representation of the
location of the main volcanic structures
in Italy. As you can see the most of

them are in the Southern part of the

peninsula.

The brown ones are merged Structures

ki like Etna, Campi Flegrei, Vesuvio, and
5 EXTINCT VOLCANOES, are those whose last eruption dates back - - -
¢ % more than 10,000 years ago. In Italy: Monte Amiata, Vulsini, Cimini, Col || Al ba ni. W h | Ie the bl ue ones are the
& Vico, Sabatini, Pontine Islands, Roccamonfina, Vulture.
K= underwater volcanoes.

DORMANT VOLCANOES, are volcanoes that gave eruptions in the
last 10,000 years, but are currently in a resting phase for a longer
or shorter time. In Italy: the Alban Hills, Campi Flegrei, Ischia,
Vesuvius, Salina, Lipari, Vuleano Island Ferdinand, P

This is the classification that all of you

@

ACTIVE VOLCANOES, are the ones who gave eruptions in recent years.

YRR o conmasromin know about the activity state of the

-

Volcano. This is to say the in Italy, we
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have extinct volcanoes, dormant

volcanoes and active volcanoes.

c Colli Albani

CAMPI FLEGREI

Isch .accn VESUVIO

Now, this map basically represents

the active ones on which we assess

the color code of the alert level
system. All of them are in a green
state. While the only one in yellow

state, since 2012 is Campi Flegrei.

Which are the hazards that we expect
from all our volcanoes? Everything.
So, we go through explosive activity,
like the Stromboli Island, where we
have rhythmic

explosive activity

every 10 minutes. Then, we have

bombs, blocks and ash fall out,

especially from Mount Etna. We

expect also heavy ash fallout from

Alcione
i %
P stromsou

Pa ¢
L Vulcano ncuuan
P e

THE HAZARDS

BOMB AND BLOCKS
FALLOUT

A

|~
EXPLOSIVE ACTIVITY ASHFALLOUT

PYROCLASTIC FLOWS

GAS EMISSIONS LANDSLIDES

b -

TSUNAMIS WILDFIRES

EARTHQUAKES

eruptions that will come from Vesuvius and Campi Flegrei as well. Pyroclastic flows

that we expect from Vesuvius and Campi Flegrei, lava flows, lahars, gas emissions,

landslides in the case of Stromboli which sometimes may trigger tsunamis. Other

volcano related hazards are earthquakes and wildfires especially on the flank of

Mount Etna.

Affected population: more
than 2 million people

Now, this is the example that I always
show about the exposed population to
volcanic hazard and the related risk.
As you can see, this is a picture taken
from Campi Flegrei Caldera. It is the
cone of the last eruption of 1538,
Monte Nuovo. As you can see, all the

buildings and people live around this

cone, inside the Campi Flegrei Caldera and this picture shows instead Mount

Vesuvius with all the buildings surrounding the principal cone.



h Which is the aim of the National Civil

» THE NATIONAL CIVIL PROTECTION SYSTEM

Protection System? I talked about

The aim of the activities is to preserve and protect the human
life, the 1 and the envi from the hazards and

potential damages due to the natural calamities or man-made Civil protection System to Say th at the

disasters.

The civil protection system is composed by a framework of Civil protection depa rtment is pa r-t of

authorities, operational structures (i.e. fire-fighters, police,

army...), scientific c and vol ing at

Q@Q different territorial levelsin a coordinated way. th e Syste m. SO 7 I am n Ot ta | kl n g
E

Dty about the department but the entire

95y0ds®
Duspiawd

system of civil protection in Italy. The

Coordination

aim of the activity is to preserve and

protect human life, the settlements,
the environment from the hazards and potential damages due to natural calamities
or man-made disaster. The main focus of this slide is represented from the second
period and says that the civil protection system is composed by a framework of
authorities, operational structures, scientific components, volunteers operating at

different territorial levels in a coordinated way, who ensures the coordination is

the civil protection department.

Okay, now let's come to the main law

" THE NATIONAL CIVIL PROTECTION SYSTEM that establishes the national civil

3 . . .

Natural or man-made events that could be managed ‘*‘ prOteCtlon SYSteml It IS a nat|0na| |aW
locally by the competent administration;
EE— ‘ that divides natural disasters in three
‘\
.‘} types: A type events, B type events,
B
e | C type events. The most severe ones
MUNICIPALITIES,
o == are the C ones which are calamities
Natural or man-made calamities that given the sizeand .
c impact,mustbemana.geflrapidlY with?xtraordinary that have to be faced W|th
efforts for a limited period of time.

extraordinary means. The A ones are
the ones that could be faced at local level by municipalities. The B ones can be
faced by more municipalities, provinces or regions while the is called to face the C
type events. Volcanic risk belongs to categories B and C. So, requires regional

intervention or national intervention.

Now, what happens in a C type event when we have a national emergency? The
first step is the operational committee. The operational committee is held at the
civil protection premises and is chaired by the civil protection Head of the
Department. And who participates to the operational committee? All the forces

that I read before, for example Police, Red Cross, research institutes and INGV,
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Compagnie

telefoniche
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ute
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o
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Gruppo
Ferrovie dello
Stato

which

committee.

is part of the operational
During an emergency,
there is always one representative of
INGV participating to the operational
committee. Then we also have the

private companies including
the

transportation

telephone companies, road
the

companies, because the main aim of

companies,

this table is to give an immediate response to the emergency. It is the first step,

where a first assessment in made.

The ional coordination centre d on site by the DPC
is called Direzione Comando e Controllo (Di.Coma.C.).

Itis i into F i improving workflow and at the
same time the participation of different expertise which are
y to fulfill the

Then,

emergency management is

the second phase of the
the
response
It is

establishment of onsite
center. It is called Di.Coma.C.
the acronym for Direction, Command
and Control, and it is organized into
functions. So, you will have the
the

function, transportation function and

technical  function, logistic

so on and ensures that emergency management onsite. Once the Di.Coma.C is

established, the operational committee has no more meaning to exist.

replaced by the on site Di.Coma.C.

h

= THE OPERATIONAL ORGANIZATION

—— NATIONAL LEVEL

/ Committee (on site)
National emergency
declaration
Centre

C REGIONAL LEVEL

Regional
Functional
Centre

Operations
room

PROVINCE LEVEL

MUNICIPALITY LEVEL
A E coc.

municipal
operational centrs
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So, it is

As you can see from bottom to top,
this is the response to an emergency.
So,
emergency, at municipal level, you
of the

municipality operational center, the

for example, in an A type

will have the activation
COC. Atthe province or regional level,
you will have a regional functional
center that will give information to the

mixed operative center which is at



province level and then at national level, you will have the Di.Coma.C that

coordinates all these bodies.

Which are the activities of the volcanic

= NATIONAL CIVIL PROTECTION ACTIVITIES i risk unit? We can, let’s say, separate
e T 2 L
’ ______ ?EF « it in long-term, short-term or delayed
Jw . . .
time and real time. For delayed time,

v it promotes initiatives to face the volcanic v it assesses the state of volcanic activity in
risk_and other related risks and the order to maintain or change alert levels
development of monitorin, and supporting the decision processes; H H H =H H
s . Aputioe i we intend all the initiative to face the

v it provides support for communication and

v it is responsible of the coordination of training activities

research on hazards and vulnerabilities;

" volcanic risk and other related risks
of
e il senperian. G2k and the development of monitoring
scenarios _for i

planning and operational action;

and surveillance systems and also the

¥ _it provides technical support activities to
other offices of the DPC

preparation for scenarios and give
support for the emergency planning. In the real time or the short term, we assess
the volcanic activity state of our volcanoes and we change the alert levels and we
support the decision processes. The civil protection department is responsible for

issuing the alert level for the Italian volcanoes.

Now, the main actor in assessing

volcanic hazard is obviously the

Directive of the Prime Minister of 27 February 2004 “Operational guidelines for the
organization and functionality of the National Warning system”

scientific community. The scientific

community is bounded to the Civil
Protection National System through a

Prime Minister Decree for universities

Uinks:

S i and other scientific institutions and
http//www.ovingv.it/ow/ . .

P e from a national law regarding INGV.
http//wowrw.astit/ ! “ . .
s ‘ All of them are called “Centri di

Competenza”. Based on the directive of the Prime Minister, the Civil Protection
Department holds agreement with the universities. So, we can identify those
universities and those research institutes that could match our request to reach

our goals.

This is an example of what happens on Stromboli. So, as you can see, we have
four Centri di Competenza, which contribute to the civil protection activities. These
are University of Firenze, the National Research Center, INGV and then us. So,

everyone, every piece of the cake has a duty, an action that matches with the
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stathymetricsurveysanddata |

needs of the other and the last one,
INGV is the one that give us the

University

of | official communication regarding their

Firente monitoring system. So, all the
information is given to the DPC but
always in a coordinated way. Every
bt p— information is useful to fulfill all our

goals.

The other action that we do in the

long-term as what Dr. Neri said

before, is the emergency planning.
So, based on the data and on the

wepae | gCcenarios that are given by the

intersected or
falling within
the curve of

new hazard maps, given by the INGV, we

produced our emergency map for

Vesuvius and Campi Flegrei as well.

So, based on the geological data

probabilistic models and so on, so forth, we were able to trace the “red zone” which
is the zone that must be evacuated before the eruption starts and is the area that
could be affected by the pyroclastic density currents. We expect to take out the
700,000 people within 72 hours. The “yellow zone” is the one which will be
affected by the heavy ash fall. Now, we don’t evacuate obviously all the yellow
zone but it depends on the direction of the wind at the moment of the eruption.
So, the yellow zone will be evacuated, if needs, only when the eruption starts and

only when we know that the direction of the plume.

The emergency plan is a meaning of people working altogether. For example, in
the case of Vesuvio the national civil protection department gives the national
guidelines for the emergency planning and all the stakeholders like operational

structures, the component of the national system make their descending.

For example, these are the specific plans we require in our directive. It is the
interior sector and communication plans, so means that every actor of the system

needs to have its own interior plan that helps him to, let’s say, ensure for example
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the safety of its personnel, of its

assets and so on. Sector plans that

Emergency planning is a system task, which

combine in a coordinated and organized ar.e made by, for. eXample, there |S
responsible for the definition of
e NG the technical scientific sector plan

that is coordinated by INGV to which

all scientific institutions must match

and then also we have regional and

Regional and Local level plans

local plans that are the most

important ones because at regional
level, at the municipality level, should be the plans that the people living in the

areas must clearly understand and based on which they should act.

This is the workflow of the national
warning systems. We have two ways
of data coming in:, the territory and,
from the operational structures.
Finally we have the monitoring data.

In the Volcanic Risk Office of the DPC,

DATA COLLECTION

we do an evaluation together with the

S — s
%%. N - | -2‘? = ﬁ scientific community as you see on

ASSESSMENT/
DECISION SUPPORT

— the green box on the right during
conference calls with the scientific community and the regional civil protection.
Based on the procedures, we hold this conference call every month for the Sicilian
volcanoes and we will shortly do also this for the Campanian volcanoes. If the
situation requires a specific advice, then we activate the Commissione Grandi
Rischi. The Commissione Grandi Rischi is the highest technical evaluation body to
which the civil protection department can address specific questions. Commissione
Grandi Rischi gives also advices for the alert level change in case this is necessary
for example, for Campi Flegrei and for example also for the Sicilian volcanoes, but
only if situation evolves slowly and we have time to address the question.

The last part of the scheme is that from this evaluation, then we issue the alert
levels, and this alert level means that on the land, on the territory, on the region,

on the municipalities, there will be some actions.

So, this table represents the alert levels for a single volcano. I didn’t enlarge
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NATIONAL VOLCANIC WARNING SYSTEM — ACTIVATION

because it's no matter to see

LIVELLO DI ALLERTA

VERDE

GIALLO

ARANCIONE

what was written inside. Just
to tell that based on the alert
level, all the actors have
several responsibilities. So,
starting from the green to the
red, the level of responsibility
increases so the national

government through the DPC

becomes more present. The

alert level represents from green to red an increasing disequilibrium of the volcano

ending with the happening of the national scenario.

planning is based on the national scenario.

The national emergency

In the yellow and in the orange, but

also in the green, there are also phenomena that are let’s say, can be faced by the

regional and local level. So, when we are in red, obviously, we have the activation

of the onsite coordination (DiComaC).

NATIONAL VOLCANIC WARNING SYSTEM — ACTIVATION

Alert levels Operational phases

GREEN BASE

1
YELLOW ATTENTION

s n
DRANEE ” 4 PRE - ALARM

ur
ALARM

ERUPTION

= NATIONAL VOLCANIC WARNING SYSTEM — ACTIVATION

Example for Vesuvio operational phases

The head of DPC, after consulting the

fromBASEto President of the Campania Region

from to PRE -ALARM

N The President of the Council of
A > | Ministers on the proposal of the head of
/‘ DPC, after consulting the President of the
Campania Region

The President of the Council of
Ministers on the proposal of the head of
DPC, after consulting the President of the
03 Campania Region

from PRE- ALARM to ALARM

17

o
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The change of an alert level implies a
reaction from our emergency office
and obviously from the regional and
local level. This reaction is based on
operational phases. So, in each
there is a

operational phase,

procedure to follow.

This is an example for Vesuvius
operational phases. The decision of
upgrading the operational phase from
base to attention is taken by the DPC
after consulting the President of the
region Campania. From attention to
pre-alarm, since we are talking about
a huge number of people, and it is a
great responsibility, the decision goes

to the President of the Council of the



Minister, from pre-alarm to alarm also as well to the President of the Council of
the Minister. I didnt mention that the civil protection department belongs under

the Prime Minister structure.

a4 |

: NATIONAL VOLCANIC WARNING SYSTEM — COMMUNICATION WORKFLOW communication workflow.

This slide represents thee

= For a local level impact
BT L .| scenario, the  scientific

e information is given by
INGV and Universities

through a volcanic activity

e advice, which is a very

TERRITORIAL

‘GARRISONS

short information that

needs an immediate

reaction. An immediate

reaction is ensured by the region throughout a proper bulletin, a regional advice.
This advice goes to the municipalities and the municipalities give instructions to
the local people or the excursionist on the volcanoes to observe several regulations.
Based on the agreements mentioned in the previous slides, we are developing
together with INGV and other scientific institutions “early warning” short messages
which could reach the municipality directly. So, for example, there is an active
early warning system for lava fountains existing on Mount Etna which is based on
a multi-parametric real-time analysis. For our national level impact scenario, the
communication workflow is somehow the same, except that the status change
occurs through a more complex documentation. The DPC evaluates
multidisciplinary bulletins and advices with the Universities and INGV in a
conference call. Based on the hazard evaluation given by INGV and Universities
DPC decides eventually to change the alert level. If this happens the information
is sent to regions and the region addresses the application of the local emergency

plan to the municipalities and then obviously the information to the public.

In detail, which are the documents that INGV issues? These procedures are stated
in a 10 year agreement. So, we have volcanic activity advices that must be
delivered within 5 minutes from a sudden event, like for example a major explosion

on Stromboli or on Etna, a VT or other volcanic event. And the second and the
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third volcanic activity

advice must be delivered

o . afterwards, detailing the

* First within 5 minutes from a sudden event (explosion,

earthquake or other volcanic event) phenomenon . Afterwards,

» Second and third with more detailed description

we have the
2012-2021
* Weekly in “green” and “yellow” level for Etha and Stromboli; A t betw: T T .
« Daily or twice a day in “orange” and “yellow"; SV;’C"::d lNGVeen mu Itl d ISCI p l Ina ry bu l Ietl ns.
specia bulltins These bulletins are

* Within 12 hours from the first Advice in “yellow” and “green”
* Within 6 hours fromthe first Advice in “orange” and “red”

delivered weekly in green

'Repons

= Every six months for all the volcanoes
* Upon specific decision of the INGV or on request of the DPC

and vyellow level for Etna

and Stromboli, daily or

twice a day in orange and
red. This means that increasing severity of the phenomenon increases also the
production of the documentation and description and evaluation of the
phenomenon. Then, we have special bulletins that be delivered within 12 hours
from the first advice in yellow and green and within 6 hours from the first advice
in orange and red. These are very complex bulletins. They are multi-disciplinary
and contain detailed information about historical event if there was one in the past
and also evaluations on the expected phenomenon.
And then we have the reports. The reports are issued every 6 months in ordinary
for all the volcanoes, but on specific situations for example, when we call a
Commissione Grandi Rischi could be asked to INGV in order to give a good

documentation to the Commissione Grandi Rischi for the meeting.

So, conclusions, I will

QA - stress the relationship

CONCLUSIONS . .
between scientific

QO Scientific community is an active part of the National Civil Protection System. DPC holds ) )
agreements with Centri di Competenza for the continuous improvement of the monitoring commun Ity a nd n atl on al
and surveillance system.

U The strong interaction between scientific community (INGV and other Centri di CIVI' prOteCtlon SYSte m. It
Competenza) and civil protection improves hazard and risk assessment.

is an active part and

Q) Civil protection addresses specific needs and requirements through operational and/or

research projects among existing Agreements with Centri di Competenza. th rou g h ou t th e
QO Both Civil Protection and Scientific Community are challenged to design effective

scientific initiatives to increase capability dealing with volcanic events. d g reemen tS 7 we ensure
0 Need to figure out, with the technology available today, early warning systems and co ntl nuous | m p roveme nt

“fastest” operative tools in order to reduce the delays.

O Improve communication and dissemination in order to increase risk awareness among Of the mon Ito rl ng a nd

the population (i.e. “lo non rischio” campaign for volcanic risk)

surveillance system. The

strong interaction between
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scientific community and civil protection improves the hazard and risk assessment.
Civil protection addresses specific needs and requirement through operation and
research projects among existing agreements with Centri di Competenza, like the
case of the early warning systems I told you before but there are many other cases
I can mention. Both civil protection and scientific community are challenged to
design effective scientific initiatives to increase capability dealing with volcanic
events and the challenge is also to figure out with the technology available today

early warning system and fastest operative tools in order to reduce the delays.

We are on the good road but everything must be always improved to give the
better scientific knowledge, operational knowledge to the people. And then the
last, but I think it's the most important one, it is really necessary to improve
communication and dissemination to the public. The risk awareness in Italy is not
so high, even though recently, we had several accidents - the last one in Campi
Flegrei Caldera -. Since the unrest phase that was in 2012, people are becoming
more and more conscious that they are leaving inside a volcano, also the expansion
of some fumarolic fields increases their feeling of living inside a volcano. But it's
still not enough. Education, communication, dissemination starting from the kids
in the schools, carrying out drills about the existing plans when we are finished
with it because it’s a huge work on it and I think it’s really important. I want to
mention an information campaign that the civil protection department together
with all the stakeholders of the system is carrying out, it is Io non Rischio campaign.
This campaign has started with seismological risk and then has been carried out
for the hydrological and hydrogeological and then for the tsunami. And the next
challenge is to do it also for volcanic risk. I think it's a very good start to increase
the risk awareness among people living in volcanic areas in Italy.

Thank you very much.

MC
Thank you Dr. Mangione. We do

have some time to entertain

. . . Arigato
questions. So, if you have questions ) TRk

or comments, please do not hesitate.

http://www.protezionecivile.gov.it,

Additional Info
t
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Male Participant

Thank you very much for your presentation. I have a question. 750,000 people
need to be evacuated within 72 hours. Those people who need to evacuate, how
much they know that they need to evacuate? How are they educated in case of

emergency they need to evacuate?

Domenico Mangione

Thank you for the question. The people that must be evacuated need to know the
local emergency plan. Now, we are working still at a national framework, but each
municipality is working on its emergency plan and once the emergency plan at
municipal level has finished, then they will know where to go and in case of
evacuation, they will be collected and then will be brought by the authorities in a
safe zone and then after that they will be hosted in the twinned region. Each
municipality of the red zone is twinned with a region in Italy. So, people from a
certain municipality will be relocated in another region for the time necessary for
the eruption to occur and finish, but still this is a great challenge because as we
learned in several other cases, the eruption could occur and the eruption could not

occur or can occur after month. So, it’s a good challenge but this is the procedure.

Male Participant
So that procedure is already known by the citizens. Do they understand that will

be the case?

Domenico Mangione
Yes they do. They know the procedures. What needs to be done is only where to

gather. That's it. But they know the existence of the twinnings and - so yes.

Male Participant

Thank you.

Male Participant

Yoshihara, the Rescue Center of Kagoshima City Hospital. Thank you so much for
wonderful presentation. Depending on the risk level, the alert level, who is going
to make a decision on what level with the government. Your presentation has

been very useful for me. Now I have a question to ask, the red zone you said the
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people were asked to evacuate who live in red zone and from the yellow zone,
depending on the direction of the wind they are evacuated when eruption occurs.
So, depending on the direction of the wind, do they know that they might have to
evacuate? Do they prepare to evacuate after the eruption occurs? If it's after the
event, there may be already fallout of ash. Will that effect the evacuation process?
If they are going to evacuate prior to eruption, 72 hours before the eruption, do
you actually measure the direction of the wind? I think it’s only 10% of the time
the wind blows in the same direction. So at what timing, the decision is going to

be made for the people living in the yellow zone?

Domenico Mangione

Thank you. Well, the decision is somehow related to the wind direction obviously
and we develop together with INGV very reliable simulation models that could tell
us throughout a very detailed weather model where the wind is going to go and
where the ash is going to be dispersed and how the amount of ash on the ground.
So, with that forecast, I mean when the eruption starts, we will already know
where the wind is going to go and it would be more easy to evacuate those people.
The people in the yellow area know that they are in the yellow area and know that
in case of an eruption, they will be evacuated according to the wind speed. There
is also a national directive for the people living in the yellow area that say a sign
let’s say, for example for the critical infrastructures some added values, means
that the line that you saw before - I'll show you -this line here, the outermost is
the one on which we based the yellow area. It is basically an intersect with this
line here that represents the 5% of exceedance of 300 kilograms per square
meters of ash that is the threshold for the roof collapse. So, we basically made
this intersect and these are the municipalities that could be affected by heavy ash
fall. Now these municipalities all know about it and through the national directive,
they also guideline the critical buildings in this area for example, must be
strengthened to hold 400 kilograms per square meters. So, there are some things
that we are doing but still also here, we need to arrive at the local people. So, as
you said before, local people know that they are here and they are going to be

evacuated.

Male Participant
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So, this yellow area immediately after the eruption, the pumice may fall, will they
be exposed to the fall out of pumice or do they have to hide themselves to protect

themselves from the falling pumice?

Domenico Mangione

For sure, there are also some guidelines on the ash problems that obviously an
eruption could provoke. But in this case, there are also the local emergency plans
to face this. So countermeasures could certainly be taken but let’s say, people are
surely not told to go outside with an ash fall obviously and there should be
gathering areas where people could go and obviously there will be countermeasure
for example, cleaning the streets in order to better facilitate evacuation of the
people or masks and everything would be needed for sure. I mean, this is what
it’s containing inside each municipality plan. So, the countermeasures to face the
ash fall obviously exceeding the roof collapse.

Male Participant
Thank you.

MC
So, this will be the last presentation in part one. We have from the cabinet office,
disaster management person. We have Masayoshi Hirose to talk about volcanic

disaster management in Japan.
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Masayoshi Hirose

Thank you very much. I am from the cabinet office and my name is Hirose. So,
my presentation is about volcanic disaster management in Japan but first I would
like to talk about what kind of disaster management system that we have and
what we are doing in view of volcanic disasters. So, this is the national level,
central government structure when it comes to disaster management. So, this is
the cabinet office over here. Under the cabinet, we have a minister of state for
disaster management. In 2001, this current structure has been made and since
then we’ve had a minister of state in charge of disaster management and we also
have people who will be in charge of making policies and also how to take response
once the disaster strikes who will be in charge of the operation. So, they will be
coordinated and then under that, you have these ministries and agencies and as
we have been hearing, JMA is here under the Ministry of Land, Infrastructure and
Transport and Tourism and also we have the agencies in charge of disaster
management. So, sometimes the top of these organizations are ministers.
Sometimes they come from the private sector or from the general public. So there
is a lot of threat of ash fall covering Japan. And also there are threats not just of

volcanoes but also flooding as well as earthquakes.

In 1961, we had the basic law on disaster management. That was set up because
of the 1959 Isewan, Ise Bay typhoon and also we had the Great East Japan
Earthquake and before that in 1995, we had the Great Earthquake in the Kansai
area, but before that in 1959, a big typhoon hit Japan that was in the Ise Bay and
that’s when the basic disaster management plan was established to set up the role
and organizations that is necessary for disaster management. That was set up in
1961 and since then we have been viewing this structure but the basis has been
formed back then and also we have the Central Disaster Management Council and
members are ministers as well as the Prime Minister. They will form the basic
plans and also give directions concerning very critical infrastructures. So, the basic
disaster management plan, what does this include? So, first it covers all kinds of
disasters, natural disasters, you have volcano disasters here but also snow and
rain, tsunami and earthquakes as well as man-made disasters like accidents are

also included.
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So, we have disaster prevention and preparedness and then emergency response
after disaster strikes and then we have the recovery and reconstruction phase.
We have these three different phases and during the Isewan typhoon, the agencies
and ministries roles were not very clear. Therefore now, the rules have been
clarified. What is it that the national government does? What is it that the local
government does? What is it that the residents need to do? So, the roles of each
individual party or stakeholders are clearly written. Now, at the national level, you
have the Prime Minister and we have the Central Disaster Management Council
and they form the basic disaster management plan and then you have the
designated government organizations, the 24 ministries and agencies. They all
have their own plans for disaster management and they will be implementing this.
So, based on the basic disaster management plan, each organization will have
their own plan and will be implementing that as we heard in the Italian case, but
we also have this designated public corporations, about 60 or more corporations
are involved. So, they will be in charge of the lifelines or during the emergency
situations, they will be the people in the logistics and transportation industry. So,
they are from the private sector but they will also have plans to help and respond
to the disaster situation. So, under that you have the prefectural level. Prefecture
will have their prefectural basic disaster management plan. They will have their
own local government organizations that are designated and local public
corporations that are designated. It may not be the prefecture will designate them,

the national government may designate that.

I forgot to say at the outset, but I am at the cabinet office and so the cabinet office,
we also have some interns and part-time staff, about a 100 people working in
Tokyo under the cabinet office and these organizations here, the JMA will have
their observatories. They also have their local observatories and the Fire and
Disaster Management Agency, and the people who will actually implement the
plans will be the staff that are in the local area. So, each of these agencies may
have their own branches in the local area but some may tie up with local
organizations when the actual plan is implemented. Now as we heard in the Italian
case, just like that, let’s say if something happens, what is it that the government
does? So, once a big disaster strikes, you have two different taskforces. For larger
disasters, you have the emergency taskforce, which is headed by the Prime

Minister and all the ministers will become members. So, during the Great Hanshin-
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Awaji Earthquake in 1995, the rules have been reviewed and since then this

taskforce has been established after the Great East Japan Earthquake.

Now for smaller scales earthquake, but if the prefecture alone cannot handle this,
for example if you have a lot of casualties, more than 100 people dead and missing,
in that case, there will be another disaster taskforce, a smaller scale taskforce that
is set. In this case, the Prime Minister will give the order to set this up and this
will be headed by the state minister in charge of disaster management. So,
according to the law, this is what is supposed to happen, but even before a disaster
strikes, let’s say a big typhoon is approaching, in that case, the state minister in
charge of disaster management will set up an alert meeting, an alert council to
prepare before the disaster approaches and also when the task forces are started
up in Tokyo, you will then have another local taskforce in the local area. So, you
have the headquarters in Tokyo and then in order to coordinate and speed up
responses in the local area, you would have another taskforce that is held in the

local area.

The vice ministers may be sent to the local area and try to hear what kind of
demands the affected people will have and what kind of response is necessary.
Now looking at what happens in a volcanic disaster. So, overall, the coordination
will be done by the cabinet office. The volcanic hazard map for each volcano, what
kind of hazard is expected, that will be identified by the prefectures together with
the national level government and NIED and other national research institutes will
also be involved as well as universities and the listing doesn’t actually indicate
which has the upper hand or which has more authority here, but the JMA actually
will be in charge mainly and for evacuation and other operations, the 1961 basic
plan will be followed in order to issue the evacuation orders and that will be the
role of the municipalities. I believe the JMA person will talk about this, but the
CCVE will carry out data gathering as well as data exchange, I am sorry the CCPVE,
and we have heard about the 110 active volcanoes. The cabinet office is looking
at this from scientific viewpoint and societal viewpoint as we have already heard.
Many of the volcanoes are located close to tourist sites and so there are specific
characteristics of each of these volcanoes. So, if we can look at some of the
eruptions in the recent years, we have the Sakurajima eruption which is quite

active, a lot of ash fall out is observed, so level 3 alert has been issued and this is
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Mount Unzen where a pyroclastic flow killed 40-some people and Mount Usu in
2000, before an eruption 16,000 people were evacuated. We were able to
evacuate them safely. Therefore, there were no casualties and then in 2000,
Miyake-jima island, all the islanders had to be evacuated in this case, roughly 4000
people had been evacuated and they have been in evacuation for 4-1/2 years. In
2011, Shinmoedake and Unzen, and then Mount Ontake in 2014, about 58 people
died and we are still looking for people who went missing during this eruption. So,
when these disasters strikes, the local taskforces will be established and also the
emergency taskforce will be established as well in order to deal with the situation.
So, this is the Mount Ontake situation. Mount Ontake. We have seen great
casualty. This mountain is on the border of two prefectures. It's about 3000
meters high. I don’t climb mountains, but it was quite a popular mountain among
the climbers and there were some ropeways also established and so you have
these little huts along the way showing how popular this mountain was.

Right before the autumn leaves changed colors, in the morning on September 27th,
the eruption started and in the afternoon, ready taskforces, the headquarter in
Tokyo and the local headquarter was established and this is what actually
happened. So, the local taskforce headquarter, the firefighters, police, JMA, MLIT
also was involved, especially rescue operation was the key here. Therefore, the
activity criteria had to be set. Researchers will talk about safety aspects but during
these meetings when all these stakeholders got together, there were reviews as
well as discussions being made and then what was it that the national government
did during this crisis or during an eruption? Well, of course, we need to establish
laws, the government will establish laws, also provide some restrictions. We have
this active volcano law. In the 1960s and 1970s, the Sakurajima eruption was
quite active and in 1971, the active volcano special measures law was established.
Farming was also very much affected. The focus was on the ash fall out and then
in 2014, because of Mount Ontake eruption, the law was reviewed and revised with
a special focus on the evacuation of citizens and this looks at the actual changes

made to the special measures law.

Now, the basic policy was determined by the national government and in that case
the area to be alerted will be designated. There are 111 volcanoes and we select

the 24x7 monitoring volcanoes to identify where there is a higher risk and by
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incorporating stakeholders, evacuation plan is made and this volcanic disaster
management council is to be established by law and then we need to involve
volcano experts as a member to these management council so that administration
and risky operators and self-defense and police can create the evacuation plan
when there is no eruption and that is what the law requires the localities to do.
There was alert level discussion about depending on the alert level from 1 to 4,
but it won’t move in the order but evacuation plan has to be created equivalent to

the level of alert.

So, this is the document for Mount Fuji, Ministry of Land, Infrastructure and
Transportation and other branch offices of the ministry identified risky area and
where will be the impact of pyroclastic flow and lava flow and so on and so forth.
By having a prefecture in the center of this creation, they created this and there
is discussion about alert level which was mentioned by Mr. Iguchi. The area has
to be identified to issue alerts in order for them to know what to be done and this
is the mountaineers and residents and we have different color coding for the

audience of the alert.

So, this is something we have already started doing. In line with the level of alert,
we are to create a different evacuation plan. Cabinet ministry, as I said before,
doesn’t have any local presence in volcanic area and there are only 100 people in
this department, so we can assign only 1 per 1 volcano which doesn't really help.
So, what the cabinet office can do is to show directions for the local governments
and municipalities, so that they can work towards that direction. What we are
doing is to make sure evacuation plan is feasible. So, it has to be specific and it
has to be practical. At what timing, who would have to go and evacuate to where
through what kind of transportation measures. Those have to be specified. It is
the example of Sakurajima Island and volcano - which area people have to use,
which ship to evacuate is indicated in here. So, as one of the example of cabinet
office, national government and local governments, they are two different
stakeholders. So, our role is to make sure we have enough manual ready for the
local municipality to create evacuation plan and we are making briefing of the
manual, so that they can create evacuation plan and in Ontake, the casualties were
the tourists, not the residents. So, we therefore need to cover not only residents

but also mountaineers as well as tourists. We have a very thick manual and we
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are now explaining them to the local municipalities — the huts already are built
around the volcano, so if we know how many of them are they, we can use cabin
or shelter, so we are actually making the guide and manual for those operators of

huts and cabins to do whatever they need to do under emergent situations.

As is mentioned, depending on the volcano, the risks and hazards are different and
how much threat the eruption can cause to the residents are different and also
there are different types of eruptions in Japanese volcano. There are 110
volcanoes. It's not that they are erupting all of the sudden, so there aren’t many
experiences of eruption by local municipality members, flooding and earthquake
and other risks. There are 1700 local municipalities. While they are working within
their cities, it's not the case that all of them are exposed to the emergency
situations of natural disaster including volcano eruption and earthquake and so on
and so forth. So, creating manual alone may not really help a lot to local
municipalities because of the lack of accumulation of experience. So, we created
manual but it seems the manual doesn’t really help a lot in terms of creating
evacuation planning. So, we set a theme for year - for a given year, like the
creating the evacuation plan for mountaineers and tourists that was 4/2016. And
also for this year, we set up some themes, promoting the local municipalities to
create evacuation plan in order to cater to the needs for mountaineers as well as

local site travelers.

So, we are now trying to have smaller granularity approach for the local
municipality to be able to come up with evacuation plans because evacuation plan
is a first step. This is rather complicated but 155 evacuation plans have to be
created of which only 41 of them are created and as of the March, there are 60 or
so plans made out of 155. So, we would like to make sure there will be more
evacuation plans made. Now, we need to do some enlightenment activities. We
need to create some videos or visually appealing information because eruption of
volcano is not so often, so we are creating computer graphics and animation to
teach the mountaineers as well as operators of mountain huts, so that they would
know what needs to be done. This is not just for eruption of volcano but also for
earthquakes, maybe we have to enlighten each and every people in this kind of
disaster risks, so that they know the risks associated with climbing mountains for

example and therefore what sort of preparation they need. The level of the alert
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maybe now 1, but while they are climbing mountains, if it's a volcano, they may
have to suffer from a rise in level of alerts to 2, 3, and 4, so those things need to
be understood by the public in general. So, we are therefore doing all these kinds
of graphic presentations as well as other information provision to make sure

everyone can understand.

Now, for volcano, research and other institutions need to exercise their level of
expertise to make contribution. I talked about central council but at the cabinet
ministry, we have volcanic disaster management measure conference including Mr.
Ishihara and so on so forth. This is a cross ministerial activities, although there
are different ministries participating but after Ontake eruption, we are sure that
we need to bring forth our measures against volcanic disasters, so that is why we
created this meeting and also there was the Volcanic Disaster Management Council
established but in order for them to create evacuation plan, we created a
conference for communication and collaboration of volcanic disaster management
councils so that local municipalities can share their experience of eruption to other
municipalities which don’t really have any eruption experience. So, this is
information sharing conference that we set up and also the volcanic disaster
prevention councils need to be participated by experts but the expertise that
Volcanic Disaster Prevention Council require is diverse and therefore one council
cannot invite all the needed experts and therefore, we came up with this
conference for communication of volcano experts participating in volcanic disaster
prevention councils to share information among experts and this is a track record

of meeting that held thus far.

After Ontake eruption, these are the meetings that are being held. We want to
have more discussion as to the direction of countermeasures and the measures to
prevent volcanic disaster and this is a photo participated by local municipalities.
We are having more participants after Ontake eruption because of the very rare
case for eruption to occur in Japan. We are trying to make sure people who have
experience can talk about their experience to people who haven’t got any
experience. So, we have been gathering everyone once per year altogether to
share and discuss. We sometimes are scolded not doing enough by experts but
experts are gathering information and discussing. We are being guided by experts

in that manner. So, that’s all I wanted to share with you at this point. I am
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speaker number 6 and now I know everyone has been saying conclusions which I
don’t have. So, in place of conclusion, what I want to say to you is that disaster
prevention tends to be triggered after big disaster, flooding and also the active
volcano law also another case that is triggered by large disaster. Earthquake and
volcano were sometimes explained altogether but Hanshin-Awaji and East Japan
Earthquakes, those are unprecedented earthquakes that we experienced. So,
going forward for volcano, we need to anticipate what could happen with volcanoes
that we have in Japan. And the risks of ash fall outs, 1707 ever since 300 years
have passed. That was one of the biggest ash fall out experience by Tokyo like
more than 20 centimeters. That could be much more disastrous impact than East
Japan Earthquake, so of course we need to anticipate what is not anticipated, but
Kagoshima prefecture, there are experiences of ash fall out and issue relating to
that. So, we want to experience other regions disaster experience for all regions,
so the large scale ash fall out is something that we want to focus on as a first step
going forward as cabinet ministry. I would like to declare this as a kind of

conclusion for my speech. Thank you very much.
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Toshitsugu Fujii

It is already 2:45, so we will like to begin the panel discussion. As we start the
panel discussion I thought maybe all the panelists should be invited back on stage
but two of the panelists have not made their presentations yet. The remaining
three had already opportunities to present. So I would like to first invite the two
panelists who haven’t had the opportunity to say something. So I would like to
give them the opportunity to introduce themselves and then I would like to give
you the overall summary before the panel discussion and then I would like to invite
everyone to the stage. Is that okay? Now, I would like to invite Mr. Nomura who
is the Seismology and Volcanology Department Manager of Japan Meteorological

Agency.

Ryoichi Nomura

Thank you for the introduction I am Nomura from JMA. From early on this morning,
JMA was criticized. 1 started to regret but I as a matter of fact was quite
comfortable here because all of the criticism that is given to us has been given
with love, out of love. 1 believe that all of these experts are volunteers who
volunteer to work with us, so I would like to ask for the continued advice from
those experts. So within the limited time I would like to explain what we do at
JMA with four slides that I prepared. Starting off on this slide, volcanic operation
of JMA was established in 2002. We had a Volcanic Information Center back then.
There were four Volcanic Observation Information Centers (VOIC) in Sapporo,
Sendai, Fukuoka and Tokyo. In the Osaka area, there aren’t as many volcanoes
so we excluded that so four areas were set for information centers. In each center
have their own volcanoes to watch for, 365 days continuous information extraction
took place. So it's continuous observation at four areas which had very active
volcanoes. 24x7, 365 days throughout the year if anything happens they should
be able to respond and immediately issue alerts or advice if necessary. The data
is shared online where the data or the products that are necessary for observation
will be established so the systems for observation, systems for communication all
of these are redundantly installed in Fukuoka and Sendai. If one of the systems
fails there will be the backup system in operation for making sure the continuation
of the observation. Other speakers used the same slide so we do observe. We

look at the frequency in microphone to look at the vibrations, seismic monitoring
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with a seismometer. We do use cameras. The aerial photos are taken. We do

use tiltmeter and GPS measurement as well.

All of these measured data as I said earlier are observed 24x7 or necessary
information or alerts will be given. With various set of data what is happening in
volcano will be interpreted by us with the cooperation of all the experts - is it going
on underground? Does the rupture take place on surface and so forth? When the
information is summarized, that will be communicated to the general public
through local government and mass media. Eruption warnings - as already
explained this morning, we have two kinds, one for mountaineers, the other for
the general public. As you can see here, if it's not meteorological warnings, we

have advice warning and special warning. There are three different levels.

The volcanic eruption warnings come with the alert level with appropriate actions
to follow. We were advised early on that when alert is given citizens, the
municipality members may not know exactly what to do. For the very first time
at JMA, we actually tied the emergency response to the alert level. As a matter of
fact, if there is a warning for heavy rain we will say- it will be advised depending
on the threshold of the precipitation volume in specific millimeters per hour. So
the phenomena and alerts are linked for other meteorological alerts, but in volcano
warnings, we would start off with what one should do. When the residential area
is close to the vents, there will be serious impact on the residents so the level
maybe 4 or 5, a higher level. So the intensity of eruption will be a reference but
the level this is based on exactly what residents should do. So, emergency

response is the basis for deciding which levels of alerts are to be given.

So, what we do today at JMA, we have about 140 years of history, so we have
done this operation all of these years but the recent system was established in
2002. As I said in the very first slide when these Observation Information Centers
were set, we modernized our system. So it is a new system. What happened
before these centers were set? In a section of JMA in 19™ century, we have
continued volcanic observations. For very active volcanoes, we are focused on
these active volcanoes for observations. Observatory scientists observe for
locations close to the volcanoes immediately before VOIC was set. We set up

Volcanology Division in 1995. Little bit more than 20 years ago, the organization
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was renewed so our recent system was established more recently. Then what
actually took place after VOICs were set? We actually enhanced our systems for
monitoring. Even before 2002, as I said we had monitoring in 20 locations but
then after 2002 we decided to cover 47 different volcanoes more than double the
number of volcanoes we have observed compared to before 2002. We actually
buried seismometer at a depth of 100 meters from the ground surface. As I
showed you earlier, this new warning system is 10 years old, so our information
communication system is rather new as well. As Mr. Hirose from the Cabinet Office
said the councils were set for all of the stakeholders to get together and discuss

and this Volcano Disaster Management Council was set in 2007, recent as well.

Last year we actually changed the VOIC into Volcanic Observation Warning Centers
rather than information centers. Now we have 80 people working there. Twenty
seven years ago, I joined JMA and volcano was a very small group in JMA. It
transferred to an office. Today, it is a bigger division. It has grown in size too.
This is as well a new thing in organization. So our observation team is still young.
We are still growing. We are in the midst of developing as well. As I said, Sendai
and Fukuoka we have CPU systems, redundant systems installed. This is third
generation system that was completed this year. So now that we have systems
in place, we really have to increase the capabilities to observe and understand
volcanoes. To back this up, the latest systems, we are trying to analyze how high
the magma is moving up under the ground and also the members of the Volcano
Disaster Management Councils, we actually share information with the members.
So what we are doing is trying to collaborate better and improve the overall
integrated systems so that we can better evaluate the conditions of volcanoes. So
in that sense improving evaluation, we have to have good training, we have to
make sure that there is a clear career path for the staff members. All of these
issues are now internally discussed within JMA. As I said, we do receive criticisms

but as I said we are improving every day. Thank you.

Toshitsugu Fujii

Thank you very much. There will be a discussion at the panel discussion session
so without taking questions I would like to move on to the next speaker. From
June this year Dr. Ishihara has become the Chair of the CCPVE so I would like him

to talk about his activities as well as forecasting or predicting volcanic eruptions.
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Kazuhiro Ishihara

I am Kazuhiro Ishihara. So this slide shows photos of CCPVE and the eruption of
Sakurajima some 33 years ago. I was assigned to Sakurajima Volcano
Observatory, Kyoto University in April of 1974 and in July of the same year the
CCPVE was established. At that time, there were eruptions almost each day at
Sakurajima. Few hours or few days, eruption continued. That was the situation
back then in 1974. Now Dr. Iguchi discussed a lot about what I wanted to discuss
and also Mr. Nomura said that JMA will make tremendous effort going forward. It
seems therefore I have nothing to speak. But I would like to talk about CCPVE
with its structure and role and also talk about the volcanic observation as well as

the volcanic scientists here in Japan now and going forward.

Now there was a speech by Mr. Hirose from Cabinet Office. 1972 October, there
was a violent eruption at Sakurajima and then the eruption activity level increased
and Geodesy Council proposed that the National Project of Prediction of Volcanic
Eruption (NPPVE) has to be created and also the law regarding the active volcanoes
was established as well and the CCPVE was established in July 1974. So based
upon the law and based upon the NPPVE, universities and research institutes and
JMA and all the other institutions started to research. The purpose of such
activities is that the data would be used for actual administration organization for
example JMA and the Japan Coast Guard. So the CCPVE was established in order
to enhance quality of data that are being used by the JMA and Coastal Guard Japan.
Takeshi Nagata said that it also has to be used by disaster prevention not just
volcano forecasting and therefore land agency of Japan and Ministry of Education
participated in this organization. Now this is the structure of the CCPVE. The main
conference is composed of 31 members from JMA, research institutes, universities

and related ministries.

This CCPVE has subsidiary bodies for example management, boards and task force
as well as other types of workgroups. So in the case of emergency, the task Force
would be convened to respond to the situation immediately. However, CCPVE is
not composed just by 31 members but also throughout Japan. In Hokkaido, there
is the Geology Institute in Hokkaido established by the Hokkaido Prefecture as well
as other national and prefectural institutions who are also collaborating with CCPVE

with their activities. There are some reforms in the government as well as the
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universities. There used to be nationally owned universities back then but now
university is an administrative independent organization which is independent from
the national government. However, the subsidies from the government is reduced
and therefore some of the research or volcanic observation carried out so far by
the so-called national universities will become more scarce, therefore JMA's
capability on volcanic monitoring will not be supported by university in near future.

So that will be an issue.

NPPVE showed 44 years ago the basic concepts of prediction of volcanic eruptions
that the detection of magma movement underneath of the volcano will be quite
important and that that research should be progressed in overall volcanology not
just prediction of eruption and stressed the importance on the utilization of
research outcome to the actual activities of JMA. Now we have been able to
measure various kinds of volcanic data because of the efforts by our forerunners.
There are various methods now used to anticipate or capture magma movement
and that actually enhanced the quality of observation by the JMA and we are now
able to introduce Eruption Warning System.

In the past, the JMA staff members were doing volcano monitoring at weather
stations near volcanoes but now watch various kinds of data on volcanic activity
at monitoring rooms in Tokyo, Sapporo, Sendai and Fukuoka which are so many
100 kilometers away from volcanoes, as data are transmitted from devices
installed at volcanoes. But do you think that it is actually progress in volcano
monitoring and in quality of prediction of volcanic eruption? Prof. Iguchi and other

experts in volcano monitoring onsite may think differently.

In Japan JMA has authority to issue volcanic alerts. Basically JMA is centered in
monitoring meteorological activities or weather forecasting, and expert in volcano
monitoring is few. This is quite different from New Zealand, Italy, Indonesia and
the USA. Institutions or agencies of volcano monitoring in these countries are not
tasked with weather forecasting but on volcano and geological hazards. In other
words, we don’t have many volcano specialists at the JMA and most of JMA staffs

have little knowledge about the characteristics of eruption of volcanoes in Japan.

Sometime we feel difficulty to discuss with JMA staffs at CCPVE meetings. They
need to understand the difference between volcano monitoring and other tasks.
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Even if volcanic eruption is small, yet it can kill people. In contrast, small
earthquakes, tsunami and typhoon will rarely cause casualties. So that is a
difference when issuing the warning or alert they need to understand. And also
status of the volcano division within JMA is relatively low and therefore issuance
and release as well as sending mobile team tend to be lagging behind which was
mentioned by Prof. Iguchi. The volcano division and the earthquake division had

better be separated rather than putting all of them together into one department.

Lastly, in volcanic disaster prevention what is the role of a university researcher?
I would like to introduce my opinion from my experience. Universities and research
institutes have to focus on its core competence that is educating and training and
doing research and if there is enough resource, we may contribute to the CCPVE
or other volcanic disaster management activity maybe collaborated with other
researchers. We, researchers tend to feel that we are the centerpiece of the
activities but it is not. Local people living around volcanoes are the center.
Volcanic eruptions and disasters are complicated events that require experts from
different disciplines and we have to gather wisdoms of different experts for
mitigation of volcanic disaster.

Finally, I would like to introduce basic concept of on prediction of volcanic eruption,
which was thought 30 years ago by the group of university volcano observatories
and showed for general public through a pamphlet. Scientifically satisfactory
eruption forecasting is not easy. The objective of prediction of volcanic eruption
is not correctly forecasting the eruption but instead to encourage people to
evacuate from dangerous zone and to protect lives of those people. That is all.

Thank you very much.

Toshitsugu Fujii
So we have heard from two people who will be among the panel members. But
before we go into the panel discussion, I would like to just summarize what we

have heard so far and also point out the major topics of the panel discussion.

So if I may be given some time. This is taken from Dr. Mangione’s presentation.
Now if we put in the Japanese response structure, the JMA and the CCPVE will be
orange, cabinet office blue and for the local small eruptions it will be like this and

this is for the bigger national level impact. So, the cabinet office will come out,
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not the prefecture. So, the structure seems rather similar, however, as the Cabinet
Office presentation showed I just added a few things. Mr. Hirose has indicated
about this part so survey, research and observation. Through information sharing
of the CCPVE, we now have many research institutes coming together and with
the JMA we are now able to share a lot of information. Hazard maps will be carried
out by the local governments and Erosion control. If we look at Italy, INGV is
actually carrying this out for all the volcanoes. INGV is carrying out survey,
research as well as observation although it does get help from the University of
Firenze. But in Japan’s case, what is the characteristic is as listed here we have
many ministries and agencies coming together. It is not several research
institutions under one ministry, it is actually lot of ministries and agencies as well
as research institutes and universities and the CCPVE is the forum for collaboration.
But there is no law that we operate on. It is simply a private advisory body of the
JMA Director General and also when it comes to volcanoes unlike our earthquakes,
we do not have any governmental headquarters and many people have pointed
this out. Mr. Nomura also admitted to this but the JMA doesn’t really hire
volcanologists. Basically, the research and survey is carried out by the universities

and research institutes but now universities cannot be depended upon.

It is not just for the volcanoes but if you look at the number of papers that
Japanese universities would be issuing this is the USA, China and from 2005 you
can see that China is increasing, USA also is increasing, and this is South Korea
and the UK. Japan was on par with UK but after 2005 as Mr. Ishihara said ever
since the national universities have been incorporated you can see that Japan’s
activities have been stagnhant and you can see that when you look at the share of
global articles this share is going down. So, it may mean that it is not just for
volcano research but even in other research areas we may not be able to rely too
much on universities, however, if you look at the map among the G7 countries
although you can include Italy but Japan, the whole of Japan could be threatened
by earthquakes and volcanic disasters. It is quite different from the USA or from
European countries at least the capitals of these countries may not be affected by
earthquakes or volcanoes. So now the Volcanic Disaster Management Council is
thinking about how better the stakeholders can collaborate but is it okay to just
think about collaboration? Is it going to be enough? Do we not need more experts?

And as Dr. Nakada talked about the observatories are responsible for observation
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but they are not involved in the crisis management. That seems to be common
among other countries be it New Zealand or Italy but as Mr. Nomura said and
explained the alert levels and also evacuation these two are linked together. So,
it is not just about risk assessment, risk management is also part of JMA’s roles.
So this is what is happening in Japan. Is this a better way to go about it or not?
That is something we want to look into. So, as for the panel discussion, I want to
look at the relationship between volcano monitoring and research or volcanologists.
Right now we have many institutes getting involved but what is the better way to
go? The second theme I would like to pick up is hazard assessment and risk
management, what is the relationship between the two? JMA actually is stepping
inside risk management but is it good for an observatory to be doing that? What
is the thinking of the other countries? That is what I would like to take up in the
discussion. Now I would like to ask the panelists to come up on the stage and we
will be talking about these two themes and after we finish the discussion on one
theme I may open the floor to questions from the audience. So may I ask the

panelists to come up on the stage please.

So we would like to start the discussion here. As I said, the very first theme is,
JMA monitors and observes volcanoes but volcanologists are shorthanded and
there is no clear career path within the JMA for volcanologists. I would like to
invite opinions of overseas experts what they think of the current Japanese system

within the JMA, starting with Dr. Neri please.

Augusto Neri

Professor, okay so about the two points you mentioned I think I already briefly
touched these points in my presentation. I mean the same history of INGV is the
history of the concept of putting together the efforts aimed at monitoring of the
volcano and the effort aimed at understanding of the dynamics. Just very briefly,
INGV was formed in 1999 from the merging of five different institutes. Some of
them were very renowned volcano observatories including the Vesuvius
Observatory and others were just CNR, the National Research Institute of Italy
that were just focused on research. But it was very clear at that time that better
understanding of the dynamics of the volcano was only possible if we would
combine the monitoring activities associated with the surveillance of the volcano

with the understanding of its dynamics. This has really been the whole idea, the
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main idea at the base of the formation of the INGV and after I would say almost
20 years of experience I think I can say that it was really the right idea because
there are so many synergies between these two activities that nowadays it is
almost impossible to talk about one without mentioning the other one. I want to
just mention one point more regarding the monitoring. A large part of the
monitoring network have been developed not just for surveillance purposes but
just to better understand the breath of the volcano, just to follow in time and space
its behavior. You basically understand that the same network can be used for
service, for service to the Civil Protection to save people, to save the lives of people.
So to me, it is almost similar to distinguish these two aspects. That is why in our
institute the research goal and the surveillance, the service goal has been carried
out by the same people also with the synergies in terms of costs because basically
you can study the same system with the same resources but provide actually two
different services — one the gain of knowledge and the other one providing of a
service. So, I think this is a really the basic, the fundamental of our institute. I

think this is the main point I wanted to mention.

Toshitsugu Fujii

Thank you so much. As Dr. Neri said monitoring, surveillance and research
combine together and so having them together is very important. Now Dr. Jolly
do you also like to respond?

Gill Jolly

The experience that we have at GNS is similar to INGV. We were formed by the
merger of the Geological Survey of New Zealand and the Geophysics Institute of
Department of Scientific and Industrial Research back in 1992. We were effectively
given the mandate to be doing the monitoring and the research together under
the same roof and I think that has been really important. I see it as a bit of a
cyclical activity. The research is informing the monitoring and then the monitoring
people can actually provide better data to inform the research. So I think that the
two go hand in hand in partnership. One thing that we have established in New
Zealand as well in order to maintain and develop the links with the universities and
the other institutes that are involved in volcano monitoring is to have a series of
advisory panels so it sounds a little bit like your CCPVE whereby we have for each

group of volcanoes so for the Central North Island volcanoes, we have an advisory
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group and the core of that advisory group is GNS as the monitoring agencies, we
have the universities sit on the advisory group as well and we also have many of
the responding agencies too. So, we meet on a regular basis, understand the
issues that are being faced by the responding agencies and we can actually define
and target the research and the monitoring to improve how we respond to those

active volcanoes.

So, that is at a regional level on different groups. So we have one for the Central
North Island, we have one for the Taranaki, we also have one for the Caldera
volcanoes and then we have a national advisory panel as well and that gives a
forum for all the institutes to come together and think about national priorities and
that is actually hosted by the Ministry of Civil Defense, and Emergency
Management. So they act as a secretariat to coordinate that activity but at the
core of it is GNS as the monitoring and the core research agency that is involved.
Just to kind of reflect as well on the importance of that partnership between Civil
Defense and the monitoring agencies, one really good example of how we work
together in the communication is that the monitoring agency and Civil Defense
actually front up to the media together in the event of something happening so
that both the responding agency and the science agency can talk together on their
particular area of expertise and that shows the unity of the information that is
going out that we’ve talked together, that we understand what each other’s
concerns are and it provides the media with the single time and place where they

can get the answers to all the questions that they require.

Toshitsugu Fujii

Okay thank you very much. So as the two foreign experts mentioned, the
researchers and those who monitor are very closely knit and otherwise it is not
effective to have separate monitoring and research and also the communication to
the public as well. This is vastly different from what is happening in Japan as was
already introduced from early on Japan seems to have its unique system which is
different from others. Mr. Nomura from JMA, what is your opinion about the
different situation that we have after listening to overseas experts? Would you like

to share with us?

Ryoichi Nomura
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Yes there are multiple approaches. In case of Japan what is critical to us is that
first of all we are observing 50 different volcanoes, so many volcanoes and 24x7,
365 days we have people, systems in place to observe all these volcanoes. We
have a network. We have to have a thorough network to make that happen. I
think we have been successful in maintaining this system. So that is the basics.
Do we have experts? There are not many experienced old time experts but we
have OJT scientists, and there are people who used to work at research institutes.
They are not all researchers. Those who are monitoring are not exactly
researchers but when necessary the information and knowledge is always available
for them. They are able to access the necessary knowledge although we do not
think the current situation is the best. How can we provide expertise to the
members that is a challenge that we need to solve but the fundamental system

being able to observe all of these active volcanoes is there in place.

Toshitsugu Fujii

Monitoring to find anomaly is fine I think with the current system but how are we
going to evaluate and assess as Mr. Iguchi said? It is not always easy to follow
the manuals and procedures. Often times researchers are the best person who
can monitor and come up with the best results. Maybe the current system can go
some way and as Mr. Nomura said I wonder what the cabinet office thinks about
this. As Mr. Ishihara says the university researchers are volunteers, they actually
get together at CCPVE. This is a lasting permanent structure that could last forever,

a long time.

Masayoshi Hirose

So from Cabinet Office disaster prevention capability by the nation as well as
regional quality has to be enhanced. That is first and foremost important for the
Cabinet Office. The academic position of Japan is now coming down vis-a-vis every
other country that was mentioned by someone but our concern is not just about
volcano but the disaster prevention research, what is the level of our research in
the global context is very important. So current observations and monitoring as
well as disaster prevention planning how are we going to implement disaster
planning in the real society is what we are focusing on. So, observation and
research maybe integrated or not integrated that is one issue but when you do

monitoring for example Dr. Iguchi mentioned if we can have a discussion as the
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future direction of research and if we can have a system in place to do so then it
is not necessary really that we prefer integration between research and monitoring.
Of course I know the person sitting next to me is advocating for the integration
between the two but as far as the cabinet office is concerned it doesn’t really
matter so long as there is a collaboration to implement the research outcome into
reality. So that is our position.

Toshitsugu Fujii

I am not sure where the goal is but we want to make sure that the volcanic disaster
prevention council has to be more effective and we want to attract younger talent
into this area but we want to see the discussion results coming towards the end of
this year. Now based upon where we stand as of today, we want to make sure
the collaboration and communication is happening in order to return research
outcome into reality. Now, Mr. Ishihara I think you pointed out so many things

but once again may I turn to you.

Kazuhiro Ishihara

Volcano monitoring capabilities and evaluation capabilities has to be reinforced by
volcanological research and then you will then know what sort of research and
observation is needed. So to improve volcano monitoring of the JMA, staffs should
have the onsite knowledge and academic knowledge put together.

We have been working with the Volcanological Survey of Indonesia (VSI) since
1991. Senior staffs of VSI had succeeded prediction of eruptions at some
volcanoes based on empirical knowledge in volcanology. The executives of VSI
sent young staffs to Japan to learn volcanology watching behavior of actual
volcanoes and improve their capability in volcano monitoring based on academic
and practical knowledge. The young staffs became core members of the Center
for Volcanology and Geological Hazard Mitigation (reorganized from VSI), and have
succeeded to minimize damage of volcanic eruptions at Indonesian volcanoes. So
science alone doesn’t work. Science onsite, researching onsite that is what we
need. National organization responsible for volcano monitoring should not
separate research from monitoring, and give the staffs opportunity to do research

if they want to do research on volcanology.

Toshitsugu Fujii

181



Thank you very much. Research and monitoring, separation between the two is
also difficult. JMA wants to continue current system in place to continue monitoring
and also wants to receive advice from outside entities. I think this is the common
approach by Cabinet Office and JMA but in Italy there used to be separate
organization and also in New Zealand you used to have separate organization but
they were put together into one and you have observation and research function
under the one roof. So for Japan, we would hope to head towards that direction
but as was mentioned by minister Furuya we should have cross ministerial
organizations in place as a kind of a gap but INGV or GNS Science all these existing
models can teach us a lot. So in Sakurajima they are self-contained using the
university institute but if we can have similar organizations throughout Japan well
one university or universities alone cannot do that. So we should have a different
model which is like GNS Science or INGV. So most of the panel members are
advocating for the integration of monitoring and research except for the JMA and
the Cabinet Office people because Cabinet Office and the JMA are saying that it is
not easy therefore separating these two maybe okay. Regarding that I just wonder
if our audience may have some questions or comments. Maybe short comments
would be appreciated regarding volcanic monitoring. If monitoring can be done
through but flowing manual then that is not good enough so monitoring has to be
done by engineers and researchers. Vis-a-vis that opinion currently we are not
that way but what should be done, what should be the solution if you have any

opinions from the floor if you do please let us know.

Toshitsugu Fujii
No opinions, no comments from the audience. Among the panel members on the
stage if you have any additional intervention that you want to make please, Mr.

Nomura and then Ms. Jolly.

Ryoichi Nomura

Maybe you are simplifying too much about our job. We are not just watching.
Among the staff members there are members who are doing research and doing
some study but population of such members is too small. That is the issue here.
The other is that monitoring is important but this is very long and not so paid
attention to work as opposed to research which I don’t think it is realistic for our

staff members to continue doing throughout their lifetime. The meteorological
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weather forecasting experts they actually look at the phenomena every day so
they understand. It is not about writing a lot of papers but they will be discussing
about many different phenomenon. We do have the study groups and thorough
that a lot of skills could be acquired. That maybe one way to go about how this
and also the minister of education is focusing on nurturing the next generation of
talent. We are hoping that w can get more talent and we may hire them into the
JMA so the younger generation—the volcano unit in the JMA was very small unit
but by hiring new talent we may be able to improve the situation. I think that is
realistically the goal. And if you are going to hire people that would be really

appreciated. Now Dr. Jolly please.

Gill Jolly

I think one extra point that I would like to make and what I find extremely valuable
is for my staff the experience of dealing with volcanic eruption and the experience
of the pressures that are people that underwent something like that happened as
well as being able to pattern recognize and actually observe what is going on I
think that is second to none. So one of the things that we do a little bit like the
USGS Volcanic Disaster Assistance Programs is we support other countries in the
Pacific specifically Vanuatu and Tonga and Samoa and if there is an eruption there
happening we often get invited or asked to go up to those islands and support the
countries in their decision making and I think that is extremely useful particularly
for the younger volcanologists to get that experience because in New Zealand we
don’t have too many eruptions, fortunately, but they don’t actually get the hands-
on experience and one thing that kind of occurs to me is having succumbents [ph]
from one institution to another so that people can get the hands-on experience
and understand what is actually happening when a volcano erupts and how you
operationally monitor that and understand the research. So that might be one
suggestion for I guess improving the communication and building that succession
planning I think somebody mentioned bringing up the younger volcanologists and
giving them experience. In my career having 8 years at Montserrat in the West
Indies and understanding how to monitor and observe volcano in real time was
really second to none and I have actually used that experience in other volcanic

eruptions after that.

Toshitsugu Fujii
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Okay thank you.

Augusto Neri

One other point I would like to mention at least based on the Italian experience is
that we often try to simplify the complexities of the problem. We simply see the
monitoring and the research but the monitoring for volcanoes it is something
extremely complex in the sense that it is multi-disciplinary. So this is something
that we should always keep in mind. I mean differently at least largely differently
from earthquake monitoring or even meteorological monitoring where you just
focus on some specific variables. For volcanological monitoring, you really need
to carry out a multi-disciplinary approach. So you need seismic network, you need
geochemical network, you need geodetic network, electric, magnetic networks and
so on. And even if you use all these techniques, even if you have all these data,
very often it is a challenge to understand what is going on. Right now a large part
of the Italian communities focus on the Campi Flegrei caldera because as the Civil

Protection Department we are very much concerned on the evolution of this system.

We could not give valuable insight and information to the Civil Protection
Department without putting the best research, the best people, the best
volcanologists working on that. There is no way to provide timely and useful
information just with people that do not understand how the system works. This
is just for one volcano. Of course, things become even worse if you have to
monitor and surveillance 100 volcanoes. But this is I think is a very important
point. And once you have the monitoring data, this multi-disciplinary data is not
enough because you need to understand what is going on and you need to provide
the correct input to the modelers to provide the right scenarios, instead to the
impact people to assess the impacts and so on. So I really want to stress the
complexities of studying volcanoes and of monitoring volcanoes. So this really to
me needs to be done preferentially by the same people that carry out research but
if it is not possible because I understand that every country has its own story. This
has to be done as much as possible together. So you should come up with some
simple system that favors the collaboration between these different organizations

and the institutes. I think this to me is really important aspect.

Toshitsugu Fujii
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Thank you. I think Dr. Neri has actually summarized all the discussion that we
had here. I don’t think I need to add anything. So if it is difficult to change the
status quo in the government, the administration will often say that but if we really
want to predict an eruption and if we want to provide safety to the citizens research
and monitoring has to go hand in hand together or else it is not going to be possible.
It is not just about looking for ground deformation or seismic activities you have
to involve geology and all other aspects, you have to cover a very wide area. That
is quite different from studying earthquakes and tsunami. Volcanoes are quite

unique in that sense. You have to cover a very wide area. It is multi-disciplinary.

I don’t think we should push the JMA and the government or Cabinet Office too
much and grill them on this point too much so I think I can move on to the next
topic which is about hazard or risk assessment and risk management. So we have
been talking about cases from overseas where at the core of surveillance or
monitoring USGS or GNS Science or INGV you basically take the scientific evidence
and issue alerts but the evacuation order or preparation to evacuate orders and
the risk management is not your role. I think that seems to be common among
the three institutions. In the case of Italy, risk management as Dr. Mangione said
DPC will be carrying out the management side and within DPC you have the
Volcanic Risk Center, already you have the center within DPC. So the management
people will also share the data for the assessment whereas the Cabinet Office if it
is a wide area evacuation, yes you do have a Task Force setup but the JMA for
smaller eruptions will issue alerts that would lead to evacuation. So first, Mr.

Hirose what do you think about this situation?

Masayoshi Hirose

As I said earlier during the Ise Bay typhoon the basic structure of management
was established here in Japan and so evacuation management is carried out by
the municipalities. That is where we are today. And for a wide area, brooder area
disaster we have been discussing what is the best way to go about this. But if the
municipalities are at the center they will know who needs support. I think people
in the municipalities will know best. So for flooding and for otter regular disasters
I believe the municipalities should utilize the current system to deal with the
situation. For the national government side I believe it is all about how they can

support them so that they can operate better. But if the municipality functions are
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gone yes we do have organizations to compensate for that. But then how can we
support that complementary function is another thing and when it is a much
broader based evacuation like the Great East Japan earthquake we have learnt
from that. We do need some coordination functions on the prefectural level and
as I said earlier after the disaster we have local Task Forces setup that will be
covering what actually happens at the site.

Like we introduced we have councils setup, councils who make evacuation plans
are now organizing joint meetings where all the stakeholders can participate for
better information exchange and that is something we are recommending. But
there is one challenge however as Dr. Iguchi said the roles played by experts and
roles played by administrative government need to be clearly separated. When
there is a broad based disaster, national or prefecture should be able to take
control. On the other hand different roles will be played by experts. So we have
to have clear rules separating responsibilities. From that perspective, the council
members will have the liaison with municipalities. We're trying to share as much

information as possible with the municipalities. Thank you.

Toshitsugu Fujii

So, this was Mr. Hirose from the Cabinet Office said that mainly it is the
municipalities that take actions to smoothly operate evacuation. It is the same for
other countries. In case of New Zealand, Dr. Jolly, you have risk assessment and
risk management. How do you separate risk assessment and risk management in

your country?

Gill Jolly

A very good question. I think in terms of risk assessment we are the ones that
have the expertise for assessing the risks so we can assess the hazard and then
we do research on vulnerability and exposure as well. So we have the ability and
the tools to be able to actually quantify risks within our institute. Then that is then
provided, passed off to the agencies. In the example of the Department of
Conservation they have for the management of the national park it is across a
whole range of hazards not just volcanic but for weather hazards as well they have
a fairly well defined structure which points they make decisions on access to

different areas of the national park. They can't totally restrict access because the
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law says that the access to the national parks is free to all the members of New
Zealand but they do have the ability to close tracks when they do exercise that
right if they feel that the risk is beyond the level of acceptability. So they have a
fairly good structure in which they make that decision in terms of acceptable risks.
I think an interesting point is actually looking at the costs and benefits of say an
evacuation. So for Auckland city for example if we were to start seeing signals of
an earthquake or signs that a volcano is going to erupt we might only have a few
hours or days before the eruption occurs but with it being in the center of the city
having a really good assessment of the cost of an evacuation versus the benefits
Auckland is not the easiest town to drive around at the best of times so if you
order an evacuation of a 100,000 people it would likely cause gridlock if there was
very short time period. The decision to do that is basically very firmly with the
Civil Defense in the region of Auckland. So for New Zealand as in many other
countries that we heard about it is local, regional and national level depending on
the level of the incident. For an eruption in Auckland it would be a regional incident
so it will be driven, decision making would happen at that level but it would very
quickly become a national level because Auckland is one of the major cities in New
Zealand. So making a decision on the cost of an evacuation and closing down
some major parts of Auckland versus the benefits in terms of lives saved is very
much sitting with the agencies with the government not with us. So we would
provide the information that would say, “The likelihood of an eruption is occurring
here and if you have the eruption the risk of life safety and the risk of causing
major damage would be this” and then they would make the decision based on

that basement of cost and benefit.

Toshitsugu Fujii

Thank you. So this is not an easy issue even for New Zealand. Risk assessment
and risk management it is a very difficult consideration for all of us. In case of
Italy have DPC and INGV you have good clear responsibilities division. So Dr. Neri
do you think that you have ideal risk management and risk assessment

relationships?

Augusto Neri
I think that in Italy in principal the situation is very similar to the one that Dr. Jolly

just explained us. At the INGV we are mostly focused on the assessment of the

187



hazards of the different volcanoes. As I explained in my talk we come up with
hazard assessment, combine different methodologies as I just mentioned before
and we try to provide this information to the Civil Protection Department so that
to some extent combine this information with other information coming from other
competent centers for instance the University of Naples. The Planning Center in
Italy is mostly related and concerned with assessment of vulnerabilities of the

infrastructure of the territory to volcanic eruptions.

Somehow, we try to combine the hazard assessment with the vulnerability and
exposure information to come up with first estimates of the impact and so I would
say the very first estimate of the risk but certainly we are still in the infancy of this
process. I personally would like to see more even in my institute more attitude,
more studies focused on the assessment of volcanic risk. From purely scientific
point of view, I am talking about the assessment of the risk of course carried out
with other institutes, with the department of Civil Protection, with experts in social
sciences and in engineering, architecture and so on because I think the final goal
should be the assessment of the risks. In terms of the management of the risks
it is a completely different story. Here the responsibility is fully of the department
of civil protection for the large scale risk of our country and for the regions and for
the municipalities for the smaller type of events. Of course in that case you know
the level of acceptable risk is defined you know based on the number of criteria
that at the very end are actually political choices that has to be done by the
decision makers. So I would say that there is a clear distinction but we still have
a lot to do in terms of risk assessment and we are not yet at the point where we
can really have a good feeling of the numbers that we come up with. As I
mentioned in my talk most of the hazards, most of the mappings even of the
Vesuvius and Campi Flegrei emergency plans are largely based on hazard
information even though as I mentioned several combinations, several integrations
with vulnerability data have been done. So there is still a long way to go but I
would say that the risk assessment will be really an important field for the future,

for the future investigations.

Toshitsugu Fujii
Thank you. So when we talk about risk assessment it is not easy to do. You have

to actually collect information from different sources to carry out the overall
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assessment. Italy is doing well but there is much room for improvement and DPC
which is in charge of risk management will be able to receive better information
and they would also look at economic possible impacts. So I would say that that
is an ideal situation that is now being introduced and considered. When we talk
about risk assessment, we have JMA and volunteer experts that are engaged in
risk evaluation and I am sure that they say that there is no way that we can change

the situation for now but what can we do to improve them Mr. Nomura?

Ryoichi Nomura

The alert level we have maybe a bit misleading. We have response actions that
are related to the alert level as I said earlier. The JMA issue alerts but then when
that table was formulated municipalities as well as those who are in charge of
disaster mitigation we consulted with them and we came to an agreement. So it
is not just the JMA that came up with the table. We had all the disaster mitigation
experts their feedback into that table. For each volcano we have more specific
rules set, set by not just JMA. There is a council meeting for each volcano which
is deeply involved with specific rules as to what one should do at a certain alert
level because when an alert is issued lot of people don't know exactly what to do
even though exactly what the alert level is. That is why we have experts and JMA
together came up with that table of alert levels. So I think that what we are doing

is quite close to the ideal.

Toshitsugu Fujii

Thank you very much. On paper yes that is what it is. The alert levels come with
action to be taken not a bad idea. However the JMA says that it is not the JMA
alone which is creating it but the general public thinks that if the level is increased
by the JMA then we need to be more cautious but so long as the level is not
changed then the public will feel more relaxed about the current situation. So
there are Volcanic Disaster Management Council created for each and every active
volcano and the actual level of alert threshold will be created by that council. That
will be ideal but that is not really the case. JMA creates a draft and then Volcanic
Disaster Management Council or local municipalities will accept the draft created
by JMA as is. Italy and New Zealand say that vis-a-vis volcano communication
with residents is quite important. Having residents understand and just giving a
table or chart to them won't really work. That I think the JMA might say it is an
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ideal situation but should make tremendous effort to make sure communication

on the ground is in place. Now Mr. Ishihara, could you give us some observation?

Kazuhiro Ishihara

JMA has issued eruption alerts, but hazard assessment is not yet done in alert
levels. JMA have a document about alert levels and there are some hazard maps
and eruption scenarios. But alert levels are not linked with hazard maps and
eruption scenarios, as JMA staffs did not related to create most of them. Without
background knowledge of eruption scenarios and hazard maps, JMA staffs cannot
explain them to residents and local governments. I guess JMA has to do hazard
assessment, including or being helped by experts. JMA has to understand first
deeply hazard assessment and then risk assessment and risk management will
follow. Issue of alert levels restrict the activity of people and some of residents
may lose jobs. A few years ago, JMA unexpectedly issued the alert level around
Iwoyama volcano, one of volcanic cones of Kirishima volcanic group, due to
increase of volcanic micro-earthquakes and said without discussion with experts
on hazard assessment that the danger zone was approximately 1 kilometer in
radius. So the visitor’s center and the parking area located 0.9 to 1 kilometer from
the crater were closed for a half year and a few staffs were dismissed. I guess any
decision of alert level and danger zone without doing hazard assessment is not
good. JMA have to listen to experts of hazard and risk assessment before creating

any level of alert or evacuation.

Toshitsugu Fujii

Alert level maybe advanced but in actual situation that would actually put alert
level into practice is still missing. That I think is what we heard. Now regarding
hazard and risk assessment and risk management relationship between them

would you like to make any further intervention? If you do please let me know.

Toshitsugu Fujii
Are you happy? Are you okay?

Gill Jolly
I will just make a couple of comments. About 3-4 years ago, we started to review
our alert level system. We had an alert level system which was twofold. We had
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one which was for reawakening volcanoes and one which was for frequently active
volcanoes and that led to a lot of confusion because if a volcano was reawakening
it will actually be at a different level of hazard to one that was already frequently
active made and when it switched over it got to a very confusing situation so we
had some research done by PhD students to understand what we were trying to
communicate with the alert levels and how we should better do that and we ended
up with a system which was very simple and based in the hazard alone so actually
says that low Level 1 this is what the volcano is doing and you might expect to see
certain levels of hazard and those are now linked to actions and part of the
reasoning for that is that when we talked to some of the emergency responders
and this is the situation in New Zealand they were actually wanting to know what
to do between alert levels so a very good example would be Caldera currently at
alert Level 0 which is with no activity. If we started to see earthquakes or ground
deformation which would mean that we would want to raise the alert level to Level
1 which is kind of a minor level of unrest because that has such huge complications
and implications for the economy and for tourism around New Zealand the
responders wanted to know before we were to do that and what they should do in
order to mitigate the implications. So if we were going to do that how would they
get the communications out there to say, “This is a relatively minor level of unrest
and therefore don't panic essentially”. And equally for eruption in Auckland they
would want to know—that alert level actually went up to Level 1 so they could start
putting in the contingency planning and start to kind of understand what they
needed to do. So what we were finding from the stakeholders the actual alert
levels weren't linked to the work that they were actually take part in and so we
decided to kind of break that link between what the volcanos is doing and what

the action should be. That was just our experience with that particular incident.

Toshitsugu Fujii

Thank you. The alert level it eventually leads to action. So in JMA's case this is
sort of advanced but however you operate that plan is very much of an issue then.
So it is not an issue relating only to JMA butler also volcanology science as a whole
will be responsible. So we may be coming back to the first question the operational,
operations itself doesn't really work in other words scientist’'s knowledge has to be
put together and to create an improved plans and alert level issuance and so on
and so forth. Now we do have experts participating in Volcanic Disaster
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Management Council so this can be one solution but this may not solve all the
problems. So in the risk analysis and risk management, the alert level is one of
the topics in this. I think in the audience there are many local representatives.
Are there any opinions or request regarding alert level from local municipalities?
And if you do this is a very good opportunity to raise your voice. Now the JMA we
raised the level from 2 to 3 then within that 1 or 2 kilometer radius the area would
be closed. So that would be the other municipality’s process and that is already
in place but regarding these things do you have any requests or expectations or

comments?

Toshitsugu Fujii
No? Okay

Toshitsugu Fujii
Well in the lecture we have heard about crisis management. So, Dr. Mangione.
So risk assessment and risk management how should it be when it comes to the

volcanic eruption like can we have some comments from you once again?

Domenico Mangione

First of all I wanted to say something about the alert levels. In Italy yes we declare
the alert level but the alert level are as I said for the natural evolution of the
volcano to a national scenario. If has happened for example on persistent active
volcanoes that we were on the green level and in the green level we always stress
that something or the other could occur anyway. Green level doesn't mean that
the volcano is good. It is always a volcano and the volcano does its job. This
message was it was very difficult to transmit this message to the regional, to the
local and impossible to the tourists because the tourists are not aware and the
guides won't listen about this unpredictable phenomenon. This is one thing. The
other thing is that in case of sudden event even though we have for example a
major explosion on Stromboli this doesn't mean that at the national level we
change the alert. We remain in green while the regional Civil Protection raises its
operative phase and gives immediate guidelines to the municipality. So these
things are not linked. At the national level we might be in a green status but still
on the regional especially for Etna and Stromboli could be at a higher level of

operation depending on the activity of the volcano. For example recently when we
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had the last crisis of Mt Etna we were in a yellow meaning the volcano is in
disequilibrium in which we had several lava fountains but from our national point
of view the impact was not so big enough to manage at the national level. The
regional level could face the situation and they were ordering to stop the
excursions to the craters at a certain height to be safe from the fall outs and that
said regarding risk management well in Italy the first responsible for the
evacuation to respond in case of an emergency is the Mayor is the first one and
starting from that then you have all the descending operational chain. So itis very
important that every municipality has its own contingency plan related to each
hazard to which it is exposed. I take the example always of Stromboli not because
I like it so much but because it is affected by so many hazards. For example
Stromboli has a very general municipality level emergency plan. We are struggling
with this municipality in order to have one municipal level for volcanic activity and
one for example for tsunami impact. So it is true that risk management is a
responsibility of a national level but we have to stress the fact that also at local
level, regional level we have to have the same point of view in order to achieve
the same goal to save the people. That is the great thing that we have to do and

we have to do always better because if we struggle to arrive on the local.

Toshitsugu Fujii

You were listening to Dr. Mangione. I believe you have mentioned something very
important. So basically people around the mountains, people who are observing
and studying the mountains they should be operating the alert level. That is better
rather than having somebody one thousand kilometers away deciding the alert
levels. So the alert level results are not really bad but how is that operated? I
believe that is something that the JMA needs to consider and yes I was hoping to
get more feedback and input but time is running out. In the first half of our
discussion we talked about monitoring and research which has to go hand in hand
together and also research is not just about geophysical monitoring and study but
actually it has to cover wider areas otherwise we will not be able to understand
the volcano or make judgments about a volcano so having an organization that
does both maybe better. Italy, New Zealand, USGS actually does that but in case
of Japan we don't have one organization doing both but maybe we can go in phases
towards that and I believe the cabinet office is planning to go in that direction.
When we really reach integration I hope that we can accelerate our study on that.
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In the past we thought that this was the best organization to deal with that but
once we do have a better organization maybe the volcano alert level management
will become much more efficient and better. The lectures actually covered much
wider areas about volcano research and management and the importance of that.
Here in this discussion we focused on two points only and with this I would like to
end our panel discussion. I don't think we can come to any sort of conclusion but
the JMA which is carrying out the monitoring and also the core of disaster
management, the Cabinet Office people are here with us so I do hope that you can
take back what you have heard here today and better the structure here in Japan.
If there are any burning comments or questions I would like to take that up at the

very final point. If not, Dr. Mangione.

Domenico Mangione

Just one last thing I wanted to remark. It is also very important that decision
makers address the research and this means that I take the example of the strong
cooperation we have at the INGV. In 2007, sorry in 2008 we started some
research projects on Stromboli and based on some needs that we proposed to the
INGV now after 10 years we see the result that is an early warning system. So
basically it is very important also that the decision makers express their needs,
the user requirements to the scientific community and this gives more input to
research and becomes applied research for civil protection purposes. That was my

comment.

Toshitsugu Fujii

Thank you very much. The decision makers making requests, demands to the
scientists and telling them what is needed and so having discussion with the
scientific community rather than asking the scientific community to come up with
what the decision makers need. I believe the last comment from Dr. Mangione
really wraps up this panel discussion and I think it is now time to end. I would like
to end this panel discussion. So thank you very much for staying with us until the

very end.

Toshitsugu Fujii
Thank you so much.
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MC
I would like to thank you all for participating in this discussion for a long time. On
behalf of the organizers I would like to call upon the Executive Vice President of

NIED Mr. Dobashi to say the closing remarks.

Hisashi Dobashi

Thank you. I am the Executive Vice President of NIED and my name is Dobashi.
I would also like to extend my thanks for your participation. According to the
secretariat close to 140 people participated in this workshop. I believe this has
been a successful workshop thanks to you. As you know this October Kirishima,
Shinmoedake erupted. In the future there is a possibility that Mt Fuji will also
erupt. As we discussed in this workshop there will be substantial impact on the
metropolitan areas in case of Mt Fuji eruption. How are we going to go about
volcanic observations and evacuation planning? We have shared lot of our views
and we have had a very effective and meaningful discussion today. We had
experts from Italy and New Zealand and we also had US cases that were referred
to. We had a diverse opinion exchanged. Technology to predict volcanic eruption
and information that is derived from that should be shared with municipalities so
that information can be utilized effectively and this is in fact what we all wish for.
All the speakers who made presentation today I would like to extend my gratitude
to all of them for coming to this workshop all the way from their respective
countries. They made great presentation. Representing the organizers this is a
great honor to have been able to organize this workshop. So I would like to take

this moment to express once again my appreciation. Thank you so much.

MC

Ladies and gentlemen this concludes our workshop. There are two housekeeping
announcement from secretariat. The translation receivers that you have used
please make sure to place the receivers on your desks on the table before you go.
At 5 o'clock all the speakers will be there at the reception and you are all invited.
Again this reception will start on the 15 floor at 5pm. If your schedule allows

please do come and join us. Thank you once again.
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The complex interplay between volcano research science, monitoring and risk

assessment: some insights from Italy

Augusto Neri

Istituto Nazionale di Geofisica e Vulcanologia, Italy

The potential for great losses of life and economic disruption in violent eruptions has emerged as
a reality with the recent rapid growth of human settlements in the vicinity of many explosive volcanoes
around the world. Within the European Union (EU) there are a few examples of volcanoes that directly
threaten the lives of millions of people and their eruptions could have major socio-economic implications
across the EU, as well as for individual countries. Italy is certainly the most exposed European country to
this peril. Vesuvius, located eastward of the city of Napoli, is certainly one of the most dangerous
volcanoes in the world with over 700,000 people who would need to be evacuated in advance of a future
eruption and more than one million who could become significantly exposed to the impacts of volcanic
ash. Similarly, the caldera of Campi Flegrei, westward of Naples, contains a few hundred thousand people
that are at potential risk in the event of renewed explosive activity at this volcano which, since 2013, it is
in an unrest state (alert level yellow).

In order to properly face such situations, quantitative methods for making risk assessments and
developing evidence-based planning for disaster management at explosive volcanoes are needed. Such
approach requires the development and integration of different methods including updates of historical
data and collection of new fieldwork results, development of high-resolution multidisciplinary monitoring
networks including early-warning systems, development of novel 3D numerical modelling of the
hazardous phenomena, quantification of the system uncertainty as well as the effective integration of
hazard data with vulnerability and exposure information.

In order to develop such an approach, Italy has developed a Civil Protection System which
foresees a close collaboration between all different actors playing a role in the assessment of volcanic risk.
In particular, Dipartimento della Protezione Civile (DPC) and Istituto Nazionale di Geofisica e
Vulcanologia (INGV) has developed a decennal formal agreement of cooperation aimed to provide a
surveillance service of the Italian volcanoes as well as the gain of new knowledge and understanding of
the volcanic systems. In this talk I will present the main characteristics of the volcanic risk problem in

Italy as well as the nature and relationships of the main institutions dealing with it.
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Trying not to get lost in translation: how do we bridge the language gap between

scientists and decision-makers in New Zealand?

Gill Jolly
GNS Science, Wellington, New Zealand

In New Zealand, monitoring of geological hazards is undertaken by GNS Science (GNS) through
the GeoNet project. GeoNet was established in 2001 as a partnership between the NZ Earthquake
Commission (EQC) and GNS. GeoNet was established primarily as a means of providing data to inform
better understanding of geological hazards so that EQC could reduce re-insurance premiums. However
the perceived value of a national network of geophysical (and geochemical) instrumentation, has resulted
in growing expectations of both the Civil Defence and Emergency Management sector and the general
public. Most recently, the NZ government has provided additional funding to boost the real-time
capability of GeoNet.

Over the last 10 years, staff in GNS have responded to multiple geological hazard events, most
notably the Canterbury earthquakes (2010-11), the Tongariro and White Island eruptions (2012-3) and
the Kaikoura earthquake (2016). Through this series of events, the communication of science advice to
key decision-makers at local, regional and national level has been key to successful outcomes. In this
presentation, I will focus mostly on the response to the Tongariro eruptions, but I will also reflect on the
more recent provision of advice during and after the Kaikoura earthquake.

In each of these cases, we have learned how to bridge the gap between science and decision-
makers, through using a range of methods and tools. There is still more work to be done to ensure that
science can be used effectively before, during and after a hazards event to reduce the risk to vulnerable

people and infrastructure in a dynamic environment.
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Role of Observation and Research of University in Volcano Monitoring and Hazard

Mitigation in Japan -Sakurajima and Kuchinoerabujima Eruptions

Masato Iguchi,

Disaster Prevention Research Institute, Kyoto University

In Japan, JMA is responsible to monitoring of volcanic activity and issuing alert level, but the
university's volcano observation network plays an important role in data quality, number of observation
points, validity of networking, multi-parameterization, mobility, in many cases. Volcanic activities,
eruption mechanisms, and prediction of occurrence have provided adequate information in monitoring
and information. This is because the degree of freedom of university observation and research is higher
than that of government agencies such as the JMA. The most important is how to give appropriate advice
on upgrading alert level with scientific backgrounds at the time of unrest. Evaluation and prediction of
the volcanic activity situation of the volcano has its limit in ordinary observation which is carried out in
business, the research itself is still necessary. This means that volcanology is still an underdeveloped
discipline.

At Sakurajima, eruption has been repeated at the Showa crater since 2006, and eruptions
occurred at Kuchinoerabujima volcano in 2014 and 2015. In the 2015 eruption, the alert warning level
was upgraded to 5, and all the residents evacuated from the island. The point of deciding the warning
level from the occurrence of the event is June 2006, February 2008, August 2015 at Sakurajima and July
1999, October 2008, August 2014, May 2015 also in Kuchinoerabujima. I will discuss the judgment based

on the research of the phenomena observed by the university observation in these moments.
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On volcanic observation system of USGS

Setsuya Nakada
Earthquake Research Institute, The University of Tokyo

Volcano Hazard Program of the US Geological Survey, Dept. Interior, takes responsibility for
volcanic risk reduction in USA. It maintains 5 volcano observatories and issues volcanic information and
alert based on volcanological research and monitoring. Having the functions of both research and disaster
prevention by USGS is much different from the Japanese system in which the both functions are
distinguished from each other.

The countermeasure for volcanic disasters in the US developed well based on the experience of
the 1980-86 eruption at Mount St. Helens, and presently they support technically monitoring and
forecasting volcanic eruptions mainly in developing countries, and educate technicians for those
countries. Their knowledge through monitoring and research are utilized to forecast and minimize
disasters from volcanic phenomena inside and outside the US. They also are making effort for building
trust with communities around active volcanoes through the enlightenment activity and making volcanic

hazard coordination plans together. There are many points which we can learn.
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Volcanic risk in Italy: prevention, mitigation and management

Domenico Mangione

Volcanic risk unit, Italian National Civil Protection Department, Italy

Italy has a great concentration of active volcanic areas which impose a great threat to the local
population. It’s estimated that almost 2 million people could be affected by the effects of a volcanic
eruption such as lava flows, ash fallout, lahars, pyroclastic density currents and landslides triggered
tsunamis.

For this reason a strong interaction between civil protection (national and local level) and
scientific community has been built up through the years, in order to reduce the risk by increasing
prevention and mitigation actions which will facilitate the management during crisis situations.

In this framework the Italian National Civil Protection Department (DPC) holds several
agreements and projects with scientific institutions and universities (Centri di Competenza), recognized
by a Prime Minister Decree, which are responsible for the monitoring and surveillance of the Italian
volcanic areas. Among these, INGV (National Institute of Geophysics and Volcanology) has a relevant
role since it’s the only one which is clearly identified by a national Law and is responsible for the 24/7
surveillance. In case of major volcanic issues the DPC can also take advantage of the advice of the
Commissione Grandi Rischi, which is the national highest scientific advisory group.

This talk will summarize the roles and relationships between DPC, Centri di Competenza and
Regional Civil Protection, focusing on the procedures which have been been built up, based on volcanic

alert levels, to facilitate the adoption of effective actions in case of volcanic activity.
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Volcanic Disaster Management in Japan

Masayoshi Hirose

Disaster Management, Cabinet Office

On September 27th, 2014, Mount Ontake, located on the border between Nagano prefecture and
Gifu prefecture, erupted and resulted in 63 dead or missing near the crater. This disaster revealed various
problems on measures against volcanic disaster such as evacuation from volcanic eruption.

The Act on Special Measures Concerning Active Volcanoes was amended in 2015 based on the
lessons learned from the disaster of Mount Ontake. Under the amended Act, measures for volcanic
disaster prevention have been pushed forward in each region. The committee, consists of experts,
research institutes and government agencies such as Cabinet Office and Japan Meteorological Agency,
is considering collaboration between related organizations and an integrated volcanic disaster
management system for planning measures against volcanic disaster and improving monitoring,
observation, survey and research on volcanos while referring to examples of foreign countries.

This presentation will introduce the current situation of volcanic disaster management in Japan

and efforts to promote it.
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