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MFRI International Symposium 2021
- Enhancing Safety of Climbers at Mt. Fuji -
Sunday, 5 December 2021
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Harry J. Keys (Formerly with NZ Department of Conservation)
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Kirara Maruyama (Yamanashi University)
(15:25-15:45  Break)
-- Session 2 Panel Discussion --

15:45-16:30 Coordinator
Teruki Oikawa (Geological Survey of Japan, The National Institute of Advanced

Industrial Science and Technology)

Panelists
Ken Noguchi
Thomas E. Jones
Kirara Maruyama
Minoru Hieda (Town office of Otaki Village, Nagano Prefecture)
Yasuhiko Ota (Representative Director of Mount Fuji Trail Club)
Toshitsugu Fujii
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Moderator (Yasuhiro Ishimine)

It is now time. We would now like to start the MFRI International Symposium
2021. Allow me to introduce myself. I will be serving as an MC. I am Ishimine of
MFRI. First of all, on behalf of the organizers, we would like to have Dr. Toshitsugu
Fujii, Director of MFRI, Yamanashi, Mount Fuji Research Institute.

Opening Remarks:
Toshitsugu Fujii (Director, MFRI)

Toshitsugu Fujii

Hello, everyone. I am Fujii, Director of MFRI. Thank you very much for your
participation in the MFRI International Symposium 2021. Theme, under the
Enhancing Safety of Climbers at Mount Fuji. Because of its scenic beauty, active
volcanoes, attracts lots of tourists and climbers. In terms of the volcano disaster
prevention, up until the Ontake eruption in 2014, the disaster preparedness was
primarily focused on the residents who live in the volcanic area, not necessarily
with sufficient attention to the safety of climbers and tourists.

Triggered by the death and causalities caused by Ontake eruption in 2014, Special
Measures Law on active volcanoes has been amended to include tourists and
climbers to ensure their safety at the time of an incident. It has now become
mandatory to figure out the ways to ensure the safety of these people. But until
the amendment, after the Ontake eruption, such attention has not been
necessarily given to people other than the local residents.

Despite the increased importance of the safety, it has often overlooked the fact
that the climbers and tourists lack knowledge in local geology and also the science
of volcanic eruption. That has posed a certain challenge.

At Mount Fuji in a typical year, we receive several millions of people at the 5th
Station and some several hundred thousand people head to the peak. Mount Fuji
is a unique and popular destination.

Should an eruption occur, how can we enhance the safety of climbers and tourists?

Fuji, a popular destination, over the last 5,600 years have had 180 eruptions. That
also means that it has erupted once at least in three decades. Eruption in 1707 is
the last eruption that the history has seen and this is a solid fact. It has not
erupted over the last 300 years. It means that the mountain has remained
dormant for 300 years which is 10 times a typical interval of Mount Fuji's eruption.



This means that Fuji could erupt anytime. It is imperative that we plan ahead as
to how we are to respond to the disaster should that occur.

Learning from international experiences, we will explore answers to these
questions and I really encourage you to think from your own perspective as well.

With this, I would like to close my opening remark. Thank you very much for your
close attention.

Moderator

Thank you very much, Dr. Fujii. Just as Dr. Fujii said, today is an international
symposium, so we are going to present some cases of overseas. On that, we
forgot to mention that, so I would just like to add. I believe that you have this
receiver like this. This is the simultaneous interpretation receiver. When you hear
the English presentation, you can hear the Japanese translation. Channel 1 is for
Japanese and channel number 2 is for English. If you want to hear the presentation,
English presentation with Japanese, please just dial to channel 1.

Now, the first presenter by Noguchi-san will be done in Japanese but the second
presenter, Professor Jones and the third presenter, Dr. Keys will be done in English.
Please use this receiver. Make sure that you do not take back this receiver. Leave
it where it was and make sure that you do not take it back with you. If you go to
the reception desk, of course you can give it back there but please try to make
sure that you leave the receiver on the seat where you are. We would like to ask
for your cooperation. Also, for the cellphones, please turn it to manner mode or
either turn it off. Once again, we will go back to the agenda.

Next, we would like to make a briefing about this symposium. Mitsuhiro Yoshimoto,
Director of Volcanic Disaster Research Center of MFRI, will address.
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Briefing:

Mitsuhiro Yoshimoto
(Director of Volcanic Disaster Research Center, MFRI)

Mitsuhiro Yoshimoto

Good afternoon, ladies and gentlemen. I am Yoshimoto of MFRI. I would like to
talk briefly about today's aim of the symposium. Thank you very much for coming
to this symposium despite a very busy schedule in December. This international
symposium is an annual event with a theme related to Mount Fuji. Once in two
years, we hold the international symposium together with the Disaster Reduction
Science Institute with the theme of “volcanic disaster mitigation”. It is a two-day
event, and this year, we celebrate the 10th.

Now, in this international symposium, the subject is “volcanic disaster mitigation”
and the previous two symposiums were about crisis management during volcanic
eruptions and risk communication. Topic related to tourism, in 2015, we held a
symposium with the theme of the volcanic areas' tourism and disaster prevention.
We invited guests from Indonesia, Hakone, Unzen, and Chile. It was a very
informative occasion. This time, just as Dr. Fujii said, the theme is enhancing the
safety of climbers at Mount Fuji.

In recent years, the sudden eruptions of Mount Ontake in 2014 and White Island,
New Zealand in 2019 have claimed the lives of climbers and tourists. As Dr. Fujii
said, many people visit Mount Fuji and particularly in the summertime; thousands
of people visit and climb the mountain daily. Therefore, the safety measures
around the active volcanoes within Japan and overseas will have to be shared so
that we will be able to come up with measures to enjoy the active volcanoes
climbing safely.

In part 1, we have invited the world-famous alpinist and President of Fujisan Club,
Ken Noguchi, to talk about climbing Mount Fuji.

The second speaker is Professor of Ritsumeikan Asia-Pacific University, Professor
Thomas E. Jones. His title is Pre-Pandemic Monitoring of International and
Domestic Climbers at Mount Fuji. He will talk about the current situation in Mount
Fuji.

The third speaker is from New Zealand, formerly with the New Zealand Department
of Conservation, Dr. Harry J. Keys will talk about the Volcanic Risk Management



for Climbers, Snow Sports and Tourists in Tongariro National Park. This national
park is a famous tourist resort, and he will talk about risk management here. Now,
for the presentation by Dr. Keys, because of circumstances, we have prepared a
video. We can have the presentation he made at the international symposium two
days ago. We will present that.

The fourth speaker is Kirara Maruyama who is a student of Yamanashi University.
She will talk about the Questionnaire Survey on the Safety of Climbers on Mount
Fuji. She is right now doing research together with MFRI.

In the second part of the panel discussion, Dr. Teruki Oikawa of the Geological
Survey of Japan will serve as a moderator, and we will have the panel discussion.

For the panelists, we will have Mr. Noguchi, Professor Jones, Ms. Maruyama, and
in addition, from Nagano Prefecture, Otaki Village, we have Mr. Minoru Hieda and
also Mr. Yasuhiko Ota from Mount Fuji Trail Club and also Dr. Fujii of MFRI will
appear to talk about the safety of Mount Fuji climbing. Based on the discussions
here, if and when the eruption occurs in Mount Fuji, we would like to use this
symposium to come up with measures to enable all the visitors and climbers will
be safe. It will to be a long afternoon, but I hope this will be a very fruitful occasion.

With this, I end my briefing. Thank you very much.

Moderator

Thank you, Dr. Yoshimoto. Now, we would like to begin the very first presentation.
As was already introduced, we have the famous alpinist, Mr. Ken Noguchi, the
President of Fujisan Club. Mr. Noguchi, the floor is yours.



MO @, ELILzES]

0O & (BUR- BT/ S TEER)

BFO:IULOELT, BALHLET, 20 IERUICEIT DEKREOZ MR L)
R LNIBENTWEEEE LT, &I W7 EEWE L, fEcE il s B4R
boTEFELEL, ERANETEMICETZOBELINTY, AR 1IFEDLE, LICELLO
SHAHETHSTZONEIZL s TOANENORKILTT, ZOnbT oL RO 7 KpekmiEse
Ev T VICHR L CTEE Le, =L R PRIEICHI LD 99 4E T, £ DOFF 2000 4>
DIXFT R R N EFELIUOERIEE 2 MO E Lz, TTn, ENELSE LI Fa'e‘ﬁb@ilﬂbf:
1% 2000 202 HTY, B o EXEDOERNCE LY 77 &5 NPO BFtEL T, EHEZD—
272> T, AHICEDETCTE LIIDEREZ T LICWAARTEEZ L TEE L,

BHINCHERICIT L &iE, o8& ->T, oo TLEI bDOTT NG, ZFARITHIE
EDOBFRMEIT VWL, 2OV IHBERIE, bEVMELEINRNDITTY, 2, ELlrz 770
FEEINIZ A2 > TKRDY Lo T, THEZRWVWRNRL, E9RXo TELLZ > TN 7z
EZDLDITTY, ZHAROERIEEE LR s, Hoco k720 o LFL « Fi R R0 |
FEFE, BEAELLOEHO IRV ELL, SHITE, TAHAZEDTUHEZTHITIE, B
BWBPINDDT, WAHAARBEELEZADIFEZ L TCEE L, TOHRT, RYIOZAITERE
FAIFICHY $Te O BREERIE &\ D FIR A Ff o TV E L7272, B BREEREE AT 5 b U
RNERAMANT, AHSHEFORY A E RS K5I £ LT,

e LI ToOREZ2E L CTRIICES7Z Lid, 2o, £ S AMEESOMER A
BRLDEHFIZLTNDDERENS Z&TTR, b HHFRTTT A, &L TIHE & s
THHER6HH. &LILE, B2 S CEEEIZ L TWD & RO R LZHEERA M
WT, WALRBERZL TS| EWHFEZHEICLELE, [ENBRD AR &) RHNIE

WZE 0ol ATT LR, KEEPRTHANATEHZ LTS L, —H7EEITE S AT
TEDOFTRIEFNGEFKE R Z DAL W) T EZRHLE Lz, 72613, #HolcEREEZET
FvnE oz AT, TR TENLFERIZZIVE, —R, B RTHcRIZZ - CRED
T WEAH & Z L& T, i&mf&?&%‘z%#ﬂ/i L7,

ZFDLE, BDHIHNS [HEZITEI ST O, HFEVELS W) EHXTWEEEE LR,
(Eons 282 LESTOTTN 2606125 ol3 s, 2hbbobhvbiuii...) &S
ADBND J D TR, 20 FEBRETOFET, AlEEmy, TARILEFRVERVWET TN E S, Yk
ITEMTEIEEL T NE VI OREAN L -720T, [bd, 72d1EL LRWE
Lz, BEE—2RATTINREL, fTEBREZN-> TS LIFEIT2OMRIEFICH LW &
NEL HLDLITTT, ZOZHE, ZOFELLHOETHANARIEEZ L T&E T, REME—
DEMSTH, WAWARNILEOANNT [Hdh, ZiuxESICAMAS] L&D 2 E0n£L
HFE L,

MELIEHEO LD L) ZEh, HOLDOSTEZXRWVATT, B - Fli ki £ 72
WoOTNT, 8GHMND RIFHAMTT L, MEHR S E7223>THT, HWEFTFRE > TV D4
LHVET, b, BELINEGEO L OTIEARW, FHFEOADLDOTIERNDITTY, TTHh
b, BREMELHELNATT,



T AV A OESARE BARIIMAIDE D D0k, WANWSRHNE L, 7T AU DOENARO~
b b—=T S e B3k LR A E Ly 7T CREATHWE T O T Ty
AV IDENARITHARICEHLALEBTEHDIEAH | LE-T, ELHEIITEE L,
T THDoTZ ST 51 100%E AR E VWD Z & T, 2005 100%, [EORERIC L - T,
ENLARZRY , ZOHOINEERTE ET,

EZAN, BAROENARIZBREENEEL THTH, #OLONE V) LREEN/HTETH
5 AN REOENLAR THED 2% < HWTT, BRAHbL - SAGENIDITFTTR, TTb,
FEOLSIIRIE L W) EZADDIODT-OTTR, EEIUESFS &V I FREITMY# LV E B
T, TALSEHT S L, BREFICOVTHHY, HLLWOTIERWNEE I DI T
T RERKEFENEALLEFERLTREE 2L E, BEMELFRIC ISR ENEEPLLRNVDNR
LHEWET, ZoRIZZD%, @Emsind LENWET,

LAY - FREAMRICE T2 > TWDE LTI, RPRDPRBIEHBEADRNEEH D 7,
Bl ziE, BEELUOANLR, B FLAEMIE 7 A1 BT, BEIZ7THA 10 B THia, 2010
HIEI OB & &) OISR E BT, WRERMNG, Z—ob 7TA 1 HIT, 2 DARE
DET, TN TWEICHELE T, HOHERODITTT, BOFTT> LT, 2ENT
I FREAN, ABIZENEB LS IR LK RDATT, BRIETOEDANRNET &,
A UVIATE 2K RDHO NS WET, & 2TAD, #iiit A FoOIUBE28 7 4 10 BT, [HTHD [LI/MNE
ILEFRE YA RAEE L TWDHDOT, FNETEH T LEHA, P LVBEXERA, &5 L,
WHARTZ SAHDDIT T, Lo ZET, Hond bHIMRBEEICR-T- L, MENES
W AZEAZT, WRAZOH LTI VA L2 RO L EITEFE, BoTnETITN
Eb, ZN—2H-oTh, R nEby A, WRENSLTHE 17 H 10 HITEV | Fib
PHT5HE THLIHITEESERESTWT, ENENRER] &) LT, BitANREALD
RV, AU ORI e L EITE s TV ET,

ZHOWVIRMOF T, BELUOEAE NS ZLE, VT VT —%2FfoTEXLEIT, Hlx
X TELLOEKICK LT, #RBEERO?)] EWH T e ZNIETRDPRPARZTIRNTT
i, "= Rz 7o Th, ZTHTENCEMEDO LA G 1T ERmit S THRE L T
WETH, ENETFELDANUBHLSTWNDEIDNENS Z b, ZZICHERH LD EES A
<7,

Flo, TOELLOEKTNI & ARIZOZ A MUZ (72513 ERWELE, EL
MR NI 1T DM KR D2 RElR] T3 L, BHINTsEs N e, HIOEREEZE X - L X,
FPRENH T 2OFBLRTT, #E, 4 F T EIEADOZ L IFEFELIRVDOT,
FEOFZNOFMBTTN, ELLUPEA L X2, BILFEOMEEVWI DL H L EITEWET
M, TN T KRBT, REBREENHLILEA LR L2 20 £7, FIXITHELFE
PO L ko & ERoTfTicdh ) 503, RIX0, Z20IEL ~OHEENRUITR D DIT TT,

BlZIE, EEILTIEE., BALT, Hto NS CL 2o/t 9 T3, BLILDn>ToOm
KCEHITD I NLL ELRoTZATEA IR EMERLSZEI NI A A=V EHNTWE LTz, T
nNEL, WAWALHEMEOFICEHEEFMEET L, BLILOESIIMTENEAL TNDITRE
b HITDOANRTEL RoTZEWVN) ZEITHEV 2N Z WV FREEDRNE NI T LEH LT,

ZHrBExIEE, BLIUT, E—ATEKT S &, EAOEHAIEEK DG KE 2km LAINIZIE
HIEBEBLTL D5 LWVWTT, D 2km INIZWIUTAHBICH DOFERZEC DT E L., #lzix

10



WOz EEERTICEALTH Y & HHICEARIZAIEAE L TET, Fl A#%<&wo
ZEEFEXDODLNEDTT, ELlEL EWANRNLLIEHETE L BROFZEFTN & 5 il

BES. e fﬂof@iofwifmf\&@Lifixé%of#o%oﬁék\_miﬁa
bHELZTET, LEEEOEAIL. 70 o VRILTL D, MELEERT, Hiug v A
totkwohfifﬂ&%\@kbf%%ﬁ&%%ﬁﬁﬂf%f\@o<@§ﬁ%2(m<k
WHBGE A =2 —ATRE L, AYIZP-< DV RATT IR, Wo< VIERICEANRHEL T,
Cwlwwlwwo, EMRIADATTITE, RYITLHLY UL LoD T, R1RnEH b
DT, B> Y TTIFERLICHEMZ DT RN HEEEZRCL T ATT L, 7272, kiF5
R H 5% 2 TT,

WICEZD & HTITEATHEANLEBIRTELIUNFA LK LIZOELIXE S RDATL)
ETRTF oD D) ELELETR, LFEL, AVATIHELIZHEATHDAHEDOIY A&
BRWLEEZ A, :@%W@%E%%ofwéﬁ&ki<%5w5%’ﬁék%LTwibko
kLB, B EAMFABENEDL T B &0, IWaENE—> L bOT VBN TN
T<é@fi@w#&w94%—v%§<®ﬁ#@wfwékﬁwifb\%%%ototbi
TY, LITAD, WANWALHMFIZEFLM L, 29505 ZEIF, BRPRPB IS NED
T,

D, B ESHOZOT—<n [N H2EKEOL R il Bolzb
JTCY, BRICHMIZHEED R0 T2 EBSATTIINE L, 2050 2 > LW s
Z TV 72IE ) BV D & Bk,

B o LR ENDID, ZRRND o) B & bbb W) Z L DENN
HHLEEIALTYT, ELIEEEZBDEZA, BEHILOBRERBEICOWT, WAALRFT IE+L
TR TR DG ZHNRZ W, ENDHRARTERWILELY | EFELTWE L, WAARFTTRE
FTOT, LTV AMIIMEATND EESTVWDHATY, Tk, MExd) A 2— [ab
STW5] EESTWE LI T, HARFZE S TE LILDOREMEZFZALRNL [Uebh, &
WIRTZHEREI ) LN ZEIEOHFTIEEFISZEZE T TZNEITBEATWDHATEND,
IR DS TNDIETE] Lo TWEbIF T, & ZANRSEEMIT DL, 20 FRilE, A

WAPEFEDFHATLEZ, ZNETHHLILT VEICHT, REEDORLE Y 7720 T,
WAARFTT LR RST=DIZ, BMBPARLICL L AL L ARATT,

ZDLEEIZTHN,ABZTWVDDIZADRRN ] TADBEELRNLEND DITLE I NS Z LD
LV E L, ZOL X, [mbhboTWel, b Bz b A a— [Rb5 ] TlieniEs
P& F L, BRAFBROBRATTR, EARITEBATHHEFOLITEN RN -T20 FlzIXZ
I EECfER R A IN=y 7 ENTIEH WD ER e fER A . BT o T URIT U,
BRI T, ZIWVIHIERTIE, SHOZOV VR Y T AGENTIEA N Y X —TARY|Z
EolzohbtnoIRKbLET, SHIZICWH LEFARZIOV Y RY T A EBNTH,
DN T RIT L, 7S ABb > TRWVWATT L1,

FERLETH, B LILOEMEEZ G072 A1, ALICABNEE LR, (ITHEESA
WATE] EWORRATEEEIZ T D, 52D, A a—/, BD5TERY] ERfFWchiTT
T, EOWNISITEDLIVUE, ADDNIFERD D), BARBE ZIZELERFf > TbDnE N
DL, BAFEERIALTT, ZOZnbEZLE, ZOFLINIRL T, KUNEFICE
WKILFIE T D HART, BOEHICOELFNIZKILUR SV 28 b, X2 L TENTETOHAAN

11



KINZBEALZF > TWLONE B ol L X2, BRAFTEBZLMNERH D EBWE LTz, IEE,
ELINETIT IV T 4 —DBRroToDOTTIT i,

7, BELAEEXDL L. HELKE, D LEDY Lz, HBLOEARERH-T (b, #
XA LRE 20T R0y ERWE L, FiE, #EEEESoF T Tndhg ik, EF—A
EKLETHO) ETUHRESTIELTWE Lz, 7272, SO L OME KT 50 ALLED TN
<o T, WERIZREAIN TN RWES 5, 64, EDNLo L2 bl T &, #END
EVICHREDoT, DNERER LI, ABEIN T OERBRKEZ T & KT L,
FA KT D, TORMITE L LAL LET, AYICHORTTIEA LW EBEEIEE WS A,
EA LT DRI ATT I, 2DRREIKIGAD I\, ZDRITEE D o & KILKH
feo T 20T Lo TT

o D LMENMABRFR T, BVAN D oo LkT, b IBETIHALD TIHRNM, LFELTWELT,
[BET BRI, T 20 LW RBAHF LTSI TWVE L, B, KiF L5 EMoThH,
XAIEAAERHFICE AN Y7251 T L, £O%, ARRIZENLTW 6, B0 EREZN,
Al CHRRNPO EREIZWATLEA I > TRIEL, BADOBRES> TWD, BATHALENT, =
DHLENTZH ORI, HENEBRITT A, BRDIIF S TWLEWI ATY, Z0& X2
ik, BEEES A NI TR EN =D TS &) EBEWVWLE, Th, BEWVWSNEHH
B TWT, oV ETIZATL X 98, EOUIRA TN o7, &) Z & TT,
ZIT, DN Uil LS TS TEEWN] EF-oT, oo ThboThEILDDLZ &
NTEZHTT, TOL IRV BMEIIRTZ b > TV T, BTSN, A Eals
RNTT R, ESAMTLE R, Tk, 2DoEnS5sTWZDT, HOBEOWZE->Th
FrztnwirZtbbo7c®95TT,

Fo, HERTBREICEA L7 TTR, T <SIRVAFa—KBKLIDIT Lo, LAX 2
—BEDRI-DITRO A TT R, £ 50 RPTELNEZIEDNT-DIE, HEOHZ DBETT,
AR IIAE = 3,000m FRE T, EEIIr —7 U= —T{To CHIFY, WEMIES B - TiEo &
DT WEET T, TNTH, fiid. TARINSL RGO T Y NEETHERT A Y
YUy FEFRo TITo TV, BEKICEZIAENIZATZBIE, —®IIL/NRIZA S 72 A3
ELIETE, MRICANR D ST NT=BIL, BT Rho7e, IREEY LT, EXN—7 BfE
LTWEebIF T, HEbBin b7 RET, —ATERIZES, L2b, FEEAmWILTT )
5. EFICEN, Z 2T, kI, FOMSOT N F TV iy FTEXIED, 1272,
ST MINSWT, 1T A 2 A 2 NAND e, HIRIUE 2 AANVE T &, AAZn
ANDLDIT LRV, ENXN—=7 LI NZHMABAEZIEOT NTIWZDOTTITE, IROAIZR->
eHbbILL RoTWIZAb W, BELLIFIEATERICZ T A=V Rbolcr—2A8H 5
TLXY L., HEFIEFREL W ETOBELH 77245 E-S ATT,

PRRLIIEES L RIZZT B2 eRHD ETINE S, KHIZH LD T2, ToxUziid
FELTH, Eo&fTo T, oD T, TOWVWIHTHLT v haUTH v ZITANE
W) Z LT, WHIFAEZIEOT-DIELEEWES, T NeX oo Vx Ty MR Rhole b, O
Lo b LI &lInbenole T &,

ZOXHRRILOEAN DT I Y TAT, EINHEIFEENENS EZABKETE L
B ATY, BEIEE LWL Ebo T, #HTOHS THEBLOEKOFNIIE, $55Ya—2 T
Mg LIRS 5, EmAICEAT 5, BBIZWO7E) EFELTHWE L, ThwThd

12



eV, ESRIFALEN L, BODPEZTND I BLIZIEALEAKLTIZLY, N THEA
WFEND D EEIGRD L) TEHNL T TR 7250 TL X 94 2A TV ) RiflERgs
ZLTWE Lz, 2L, gba LT, 00 T2 L2202 & DRI T 7
WZ | EBRWE L,

BHILOEKOFEEZHITT TT DOIEBRERTHE X 7 —T Lz, WAARTNE IREHEZZ)
EEDLNE LT, [MEABERAROT, TNEX Y 72T HOIFRHEERE ] EWIH BRLHD E
L7y, ENLLEICE Do 7con TELINFBMTH S Z LICERE LA L) BERTT, 7l
HEble SAboT, MiEWR BREZNRET 28R ATYT, [ZIZTHEADEEE VD DI
MGl > TUIF 7 —Thd] EEDLNE LT, FIZAIEEKOREEARZ D &, BINERL L D
BN TMDOTIIRNNEDND T ETT, 1A, 21T 28K R LE KO AEEMENH - TH
[Codh, BLIATSDIIRO L I D) LIFZHRERNVERS ATTITE, JEEZE S %S
X, TZA~ToLE20FEMAT, AL STV XA T LIELZI 5oL T B &N
HIZEHEZDLDDITTTI NG, MARHVEL LD E HHEEZE I DI, HroLEIFTICL
Xomi) st inEtA i, TIG, HEILORTE TITESNEF T — Z L
FEORFHTT L, EPELT-EOT7 =V 7 TTINEL, WAALRIHIT, RNTLSX-T
W5 L XITEADFEZT 5 &, KIK TZ20EEHE D SHARWIEI BV THIGEIZ & > Tk
KD BT —128) LEbND, TNT (b, Lol FT7 =00 LFEFELENG, EoT
WE L7e,

L DOREND > ThD [RoEN X7 — |2 LTIWT 2RV [EKOFEEZ#ITTH ., HioT
DI ERHNIRTIOINIZLEEZL I HHICELAVWNTEX 2BRELZ S bRE 2 WNTF RV L)
ETROTEIZATT, WAARFITIEDIEDEZIWVWIHIFENRHTEELT, ENTHHDOZ DY
VIRV LARHITT, O TULE LIUOEKDOFEX S 7 —Thp/eriid TERWERHKIE - 70
EZATHMIND EWVD DIF, IR RERBEURNRDH L7 o TnET,

T, L E IO AT E S RLREN EHICDED B LNTT R, HROEEIIKER
Bk, BT DHITKRTEESTNT, ZOTIIITRNHoT, £TITIEAENIRDOL LWVWAT
o B, 5 TERLS T, BEDT 5L Wo VR ZNT T ER > TETEATLE D
T, SO X 9 A KRR OGAIE R0 TR SZ I WS LWATT Y, &I
LTI, BATRAEEN ER- TETHENEX S, BT D8NS, JHIEHRET 2 < H VR
NoZ bbb KL 220 7eh, BICBRLFETSNTWETOTHNY SL0VEAELH
L LNETEATNE S, Tobbr b —THloTWETOT, TATHRMTEET, LI
DAL, BREEAT 2 3R CHWRENTIE, ZAUIEkD, AT 55k Thbrod
BZEAE D00 LULERATRE S, WFISE L L 0 IZFHANTS 0D O TR 0nmn s v
I ELLWVWTT,

TTb, HMICHE LT, #HBTIOEZ00ELLH I I VI SIICERICFELNE S M
FHE LT, ®HAREIIBEBICIITEDIETTT, Z0b, O HDKEIONT, FITE
TIEWANAFEAE LT &, BE TR W b B AT L, EFEOIES2%ED
THBILLET &, EFITO2EV VTR DATT R, VT VT 4 —o>TKRERLOTT
Nh, ZORTELIUEAKICE KL TS DONENS ZETTEha, WFREAKLETHD,
Az d 5L, RIETVRWVICBEBLARET W, ERWES, Tl NB IR L
TeHTEL BT HTNRNE WS FEEZHNT, b T~ oo ARE] EERVWE L,

13



HUNBICHFY, EAREL T, 2N BVOEAARKREZE®BL T, WNROFIZHEAMEA
Fh, BEAEAASTZTNE, TNTHIE—AEEAK LI L XITES T NEOHIZERT Z AT
FIZFEL o HiEn b o Le blanoizk 5 T,

T 2o HIFHUNROAMIWE Lz, A LT E & A< R TG 2 ik > T8 L
DN DT, BN THENZEITE LR, =2 — A TR SINTEBBG R L) LW
F Lz, BLEN, (2, 9%, REIC?) E0EVARRLFE-THWE LR, TUBRWAAR
TLETHRAM SN TOWELE, LIESLKISTHATT, ODrot 5L, F—ALtnoT, T
S E AT TG ERS T2 ERMEL IZ72>72b LLER A, SIEAARASTRER -
TWETHLR, AV AFRoTVET LR, ©olXV EOMBGER-TT v 7 L7cnEN IR
BEIXH D &S ATT A,

5] 2 1. YouTuber 2Mi[/NT., EDM- Zlca—772 LTS T, Mgt T7 v 7 LT,
HBIIRITFERB SIND E VO DORH Y £4h, EAEATAT—IT5H, £H5LTHELTEL 2o
TEABNDHATT L, BT Fb0nET, FETHY L7, EADIHETEDL 2o
TWAHBAED X5 7eidli /e DX, BRARRIENDHATTR, THLTRSEDZDOABELDHAT
Ty TOELTNSTZONRZDOEEM->TWNELZR, ELLTHEHY £ Lz, —HEFENR,
arFORITCLIER, 11 AZAIZHEERA My 71 4t/®ﬁm1wﬁm@$ﬁ§m%1*w
THTHETT o LAEFHE LB BTN & BARPEIGT 2017 TT, WAALRANRA
TWH I T 7y arZHIIEALLVWETILL, bodbob, ol boEfTHoTLEIAT
TR, TN TIIZILTEME T2 2 LT LENE L TEE L T O TT, TN AEFHKET,
B OBEDOHTHEE L TN = HiP E TS TVWHATT,

T ol HaeZh e —HEIZL TV EIDIT TEHRVATTIINE S, EAMOLH L
LT E—ALnot Xl TZNERV V] LW RFOLRHDLATT, ESAERNTH,
FEIEZENER->TLESHERDHY £3, AH-2TEIWVI HDORATY, HRow) 7y
T LT BTN B b7 nE SR L 0WATTN, R TLZENnNEiToTLE D
VO DOPANHDLETHL V) 2%, ELTDTREDTRERRLEEIDIFTY, 2D
EC, MRnHotnl EFITIEITENE NI ZEEEF LR E W20V bIT T,

bHEbHI 1o, 2019FED=2—C—F U FORTIA R TA T REVIFTTHLEANH Y £
L7z, ZOFEIHOEHE THHA LB IATTIINE S, HEZTH 22 ALK RV E LTz, bk
IEBEDRN =2 —V—F v RIZERAT> TW DO THLRH > TR TWELEZ, £h T, Z
ZTCEATA RBRTITholobWIATT, DA KB, IF—ALEEAKLT, AR 22!
LD LN TT D, FENASOLEIANKLLEEDRNL, 21T T2, 2. 2!
Lo TWBEXITHA RESAMN, NRICKOAD | EE5-T, BEIAZENTEAZTA, 1T
MFE A, IFAEA EBRBIBNZHICRONAALTE AT > Tia, BICRONAATZERITKFERS S0
—o LN E WS ATTR, ZILT, ZOHA READENT T, ZOT7AV—T138ho7z b
WHATT, TTD, BLLOBETHL A REAEMFLI-0WbiF T,

=, TIKELVOR, B EINEBRILENS N TR, WolEKT L0k TEVE
T, AT LRI AMOTAICELE T NN TT L, I E SICREDX A IV T
EofeblF T, BIUENZWIHAKT L, FH bEM, IWEICEWTARARBRY 2 /T
WHEW) | R BIUTEMTICE S ARNEE > TS, £o90VWH ., HEHEK, BuENERT L5
HREF-STLESZEXIL, F—AEEALE L,

14



ikl cix, IWNBEERTICHZ-T (778 LI D CRIRZ MR L% 5
TI, L T7FIF) EWI SEZYDCTHEE LN, BT DICBHHT a3 v 5 &2 1EH il
WEZ DT, BANFA> TIRATEZ LS, BREZEZWSA2WVEZDIC, 20X ) 75tk
ZLZZE5TT, ZORIOEBOEKTIE, MANEREEX b T, Wil bic
BYEF TN RO TTR, T ELE LWV T T, b LEXHS AT AR WU,
MIRFEA—URHY ETH, 2T, WARBREZEZHELRNEIIC, ZOTIFIREVWIS
WTF 3 X EIELEMEEST-DITTT, BT LT a v XL HARATELELEHBELRN
ok asbirciLia, RUEIIZ, HMARKATETH, AYIZKEDNSELT U D
LNFEREATE, BIRIE@E LZRBEOATEE, ZOFRMTHIT 2D TIZ/Z20nnEns) 25 LN
T,

BELUTH, ZaEfEXLsE ) TT L, 2, BELHEIARZHNTTRG, WhEET
TiE, BB T 20 LT hR, TR T, Y= ¥ —iFES5TLEY, 4
VN B =R L0E THEUTTN?  WRRMZZE LB S ATTTE HIETERMR R
WORHDHATT, 65HIVIZ, FELEI<HMsTWETITNEL, HDOT =L F¥—T100 A<
BUVINIAND EBNET, 06 2 212V 100 NiFE AN LIRS Z ENRTE D EBNET,
Th, HOZ VWL XT1 HIZ1 HTAFE-S>TOET, 1 TARESTWD L X, E—A L RIC
LoD, Y= Z—3dY FHAR, TiE, BELLOWNBIZENTZETOANRNBHETE 50
D ANDONTT LR, ZHUTFARTARZT L, boA b LEEFIT R WBRIZNTT, 7272,
BLIIOI/NEDEINE R EZ SR T & 6,280 NZIAEN D HIZWNTT, B L XX, @&Ho
HTY>TWNTHNWDITTING . Z0b > & ANDITT T, 7272 2 72 L BIRICEWIN D,
KD & Z IRV E NS T LD, EORDZDOTLEY 2 ZHULTALLERE LT
KREFELEHSATTITE, ELILUNIFEA LWV ST E XM ANBEHTE 200F, Lo &
ZTBLITNBONTT LA,

. FOEV S THHRARPEKR L TTSINBICEHHECTE 201 TIERWTT LR, i
5AEHBRAT, AMIbolNWETOT, VAZZERIZTHZ LIXTERNTT R, REHEHEIC
Lo THEEZLDABRBEIZ 220 b LVERAN, ZOETHNRTELZDONENW) Z L TT, &
ITIUEEVDOTLE D ? FIZIFEGZEEZIE, Y5 TLL Y ?2 HEEATZWITHEN Vo
WIRATE LT, £975&, IWMBREIT TR T, RERBHFTATW R, BIZITXN—F7,
3 CI LA AR T IRBE AT W b DO TT R, ZTAR N—F RN EDENA AR
BEWTHESEPWIZEHLRVDTIHERNTLE I N?

ToONHZEh, WOEKLTHENLIRNENIRRLEZF- T, HBOKEFLSHZICL
RINBUEET A Z ENRYITT R, TEXIUTSHO LS REGANC, HENGAER L, HOMEA
ERRERLIZFIZRTHE DT, ZOANDOT~vOFELZFFIE, ZoboL V7 ARATT LA,

FELILERATTT L, ILRITHZ TREOREZHET HATT, BEOREICR LW
L7722 S RWATTITE, REOREZLNZNEELT, 2927029 F5, 2974
STEBIHTHENIZLEZDPRVMNKEELRNDEY T Y REIIHITEET, WAALRYT
—AEMELTHEFT 2 VI BERT, BMARICBIT2ZeMEbECWETR, &hilomEk
WZOWTHRELZ X T —IZ L2, BARTHHIZERZEWAE>T, TLTAHAARTEI TS
DNENS ZEEZZXD LN T ETT I,

15



ZnE, IRNTHRZECLETINED, RIFVEITRENEEZC > TV T2 S Bs72AT
T, BELOBKICE LT, JENEEEROD, EPERON, THIBEITBIRE THDH &
FEEIATTINE DL, ZOWVIHICR D ADRRICHTRIELET D W) Z EnKRE)ITI i,
BONEMTETHH LEZIE, SEICLRFOLMICHM BME LS TLEI L, B2 HICH
TRTDTLE I, REVEIWVIHEHITRDANE WD ODBIEFIZRKFILR > TN OTIEARWN
REWNWS ZEEBEBALT, 1O by IRy X —L LTOFEE K 2T EBNET,

FEREOIEBICRVELLTE, 2 ZEHHEICIOVIFHEELIELZ AR, BEHERAH ST A
TH &, LVHZET, KbV ET, E2bHVNRELEITEINELE,

BE:HHSA, HONLITSIVELL, HFFICKUDOZ L2WBLTE T EE~7mEn
IDEFEL LD T LI,

B]O: o= TR HYFELTZDT,

AL : bt 8 nE1,

FNTIIROBERIZIBEOECWETEExEd, e s>s T8 0WET,
FHTITROFEEROFNC, P LELHOFREDITIZLEFTFNZLETOT, LIELLSBHEHLE
Sy,

R BV LE L, TR TR THEICE O WS £,

Wi, SafET ¥ 7 KEHERY: Thomas Jones iR IZH5E LW 272X £7°, 1 Tld Jones 5E
A EALSBEOVWELET, XA, Ly—1—0IFH T, BAETBEEW =7 FE L
BOEd, LALIBBEOWELET,

* BOREBFORFICEOE, BRADTORHE, EHREIBHY SETWEEEFET,

16




Session 1: Enhancing Safety of Climbers at Mt. Fuji

"Ken talks about Mt. Fuji”
Ken Noguchi (Alpinist, President of Fujisan Club)

Ken Noguchi

Hello, I am Noguchi. Today, the theme of the symposium is Safety of Climbers at
Mount Fuji. Thank you for inviting me to this international symposium. At first, I
have been involved with Mount Fuji for a long time. Mount Fuji is the very first
mountain that I climbed in winter for the very first time in my life up to the 8th
Station. This is the first climbing for me.

I have visited seven different continents, including Himalayan Mountains. 1
climbed up to the summit of Mount Everest in 1999. In the following year, since
2000, I started cleanup campaigns in Mount Everest and Mount Fuji as well. It
has been 2000 since I have been deeply involved with Mount Fuji and Fujisan Club
is the NPO that was established. Immediately after that, I became the President
of this NPO. We focused on cleaning garbage and trash around the mountains.

When you go to Mount Fuji as a climber, you do not get involved with the local
community so much. But as I started cleaning activities, you have to think about
how to protect and conserve the environment of Mount Fuji. You get involved and
communicate with municipal government, national government, the Ministry of the
Environment. You have to collect trashes and you have to process them or dispose
of them which requires funding.

In the beginning, we are dealing with this environmental issue because you are
dealing with the nature. But you also have to deal with the human society through
these activities at Mount Fuji. What becomes important is your relations with
humans, the people who are involved there. More than 20-some years ago, when
I started my activities, you go up to station 5 or 6.

You go to the deep forest around Mount Fuji. You talk to a lot of people. They will
look at you as an outsider. That is what I used to hear in the voices of the local
community members. Perhaps, not all but some did not quite welcome us because
we are the outsider. I thought perhaps we should involve local people or perhaps,
I should be a citizen of Yamanashi prefecture to become a local citizen. I was
looking for a house around Kawaguchi Lake.
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Now, then, Mayor of the town, well, I say simply the Head of the Municipality. I
will not give the name of this person. He actually talked a lot about Ken Noguchi,
me looking for a house. I will not give a name of the village but somebody from
a neighboring village asked me, would you like to move? I said, I am looking for
a house. This person said, that is not a good idea. If you are going to move to
that village, then there will be another village that refuses to cooperate. I asked
what is going on? It looks like they have difficult relationships between villages
and towns, although they are neighbors. That was the first time I understood the
difficulty of relations.

There are different local municipalities that are involved with the conservation of
the forest. Coordination of the conservation effort has been quite difficult because
Mount Fuji is located between Yamanashi and Shizuoka. Shizuoka says that we
can see the front side of Mount Fuji and people in Yamanashi Prefecture said that
is not the front side. Our side is the front. They did not quite enjoy lovely positive
relationships.

If you look at the map, there is a line dividing these two prefectures up to 8th
station but there is no line drawn above the 8th station. But sometimes, map
makers make mistakes saying this side of Mount Fuji belongs to Shizuoka and
Yamanashi claimed that is not true. There are lots of people who have different
positions, different perspectives belonging to different municipalities.

To whom does Mount Fuji belong? You cannot say. It is on the border of the two
prefectures and above 8th station. It is no specific owner of the land. There is
the part of the forest that belongs to the forestry agency. It does not belong to
anybody. Mount Fuji does not belong to anybody. Nobody owns Mount Fuji. It
makes difficulty in conserving the environment of this mountain.

If you look at differences from the national parks in the United States, Mount -
what was that — Mount Rainier, they are sister mountains. Mount Fuji and Mount
Rainier are sister mountains. They had a complete, healthy management system
in US national park because the whole land belongs to the nation. On the other
hand, if you look at the national parks in Japan, it is the Ministry of the Environment
that managed the land, that about 2% of the land belongs to the Ministry, the
national government. There are lot of lands that belong to different individuals.
Trying to conserve the environment at Mount Fuji is so complicated and this is the
challenge.
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If we want to ensure the safety of climbers who visit Mount Fuji, especially when
an eruption occurs at Mount Fuji, similar complications may be repeated as the
difficulty that I faced trying to protect the environment. You see this is on the
border of multiple prefectures. If the eruption occurs in Yamanashi, it is the
problem of Yamanashi. If it occurs in Shizuoka, it is the problem of Shizuoka but
they here have better relations between the two prefectures.

Maybe, for example, assuming Shizuoka wants to reduce the number of visitors.
On the other hand, Yamanashi believes it is important to grow tourism. They may
have different opinions, especially about when they open the mount. Shizuoka
actually opens the mountain on July 10th and Yamanashi opens the mountain on
July 1st. There are 10 days' difference. There is a hut close to the summit. This
belongs to Shizuoka Prefecture and this 10-day difference poses a major problem.

There will be a lot of visitors coming in from Yamanashi going up to the summit,
trying to wait for the sunrise and it is cold. When it is cold, especially when there
are a lot of people, they will have to use the restaurant but on the Shizuoka side,
it has not opened yet because it is before July 10th. The restaurants are not
available. People have to find different places, so opening the mountain, they have
to agree on the date of opening the mountain but it seems difficult. Coming to an
agreement on the date seems very difficult between the two prefectures.

Shizuoka argues that there still remains some snow deposit on the 10th of July
and that is one of the reasons that the opening dates are not on the same day.
That is an epitome of the challenges these prefectures and the management of the
Fuji faces.

The problem is we are not yet fully aware of who is in charge of the disaster
preparedness on Mount Fuji. We do have hazard map, which was created
sometime around the year 2000. Experts with their research backgrounds propose
relevant hazard maps but how well are they communicated to regular people?
When talking of the eruption of Mount Fuji, I think that this symposium's title is
very relevant when it says enhancing safety of climbers at Mount Fuji.

When you are talking about local residents and climbers, while I am not an expert
in eruption but from a layperson's point of view, at the time of eruption, climbers
are only part of the people who are exposed to the hazard. I have my office near
Saiko Lake and those people living on the slopes of the foot of the mountain is the
area that is most highly exposed to the hazard. That was the case at the time of
eruption of Asama-yama Mountain. I believe that the eruptions in the past,
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eruptions of Fuji in the past have killed many people on the slopes. Fuji has
erupted several times but the death caused by Mount Fuji is not well documented,
even though the eruption at Asama-yama Mountain has killed many people.

Major eruptions from the crater or the areas within the radius of 2 kilometers is
the most highly hazardous in terms of the ballistic stones being thrown out from
the crater but be it Kawaguchiko or Fujiyoshida City, we rarely imagine a situation
where all those ballistic stones are damaging the houses. But the lava flows may
flow over to the areas in the vicinity of Saiko Lake, where my office is located.
That is also the area that have houses but lava flow moves very slow.

Several years ago, I think it was in Hawaii, when there was an eruption and lava
flow was burning houses on the bottom of the mountain but the movement of the
lava flow is very slow. It is oozing slow, scorching surfaces of the roads but that
is something that is very difficult to stop. However, slowly they advance, very
slowly burning houses on its way. But people do have time to evacuate because
the movement is very slow.

One of my acquaintances who used to live in this area also told me that they talk
about this with people who have their summer homes in this area and many people
are worried if they can really evacuate at the time of an eruption. With the lava
flows flowing at a rapid pace and with all those pumice or other jettisons or
effusions falling down but that is something that we cannot easily imagine. It is
difficult to imagine that the lava flow is certainly engulfing the entire city at a rapid
pace. That is one of the reasons that the safety of climbers needs to be ensured.

Well, maybe it was due to an ignorance but this is the area that we should more
clearly define when making preparations for future disasters. I am not sure if I
am deviating from the theme. Communicating and being communicated are two
different things. Say, for example, in terms of Fuji environmental issues, I tell
people that Fuji is one of the mountains that has highest volume of clutters and I
tell that to people. I talk about this, the people, and I tend to believe that the
message has been received.

Delivery of the message does not necessarily lead to a reception of the message
by the recipient. I did feel that my messages have been received because I talked
on many podiums but 20 years ago when I just took up the challenge of cleaning
Mount Fuji, I had such a difficulty bringing people in. I have showed up on many
TV programs and I also had many press conferences as well but it was very difficult
to find volunteers to work with me cleaning up the Mount Fuji. Then, I just
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wondered. I have been talking about this so much and why am I not getting the
people we need.

Then, I realized that telling the story would not necessarily mean that the listeners
are receiving the message. The key here is the sense of crisis can only be aroused
when the message was duly received by the recipient. You first really have to
engage people and the same is true on this podium as well. I am not quite sure I
should have been designated as the first speaker of the day but you who have
attended, if you did not receive any message that I am just speaking out, that can
be quite disappointing. Telling a story does not necessarily mean that the story
was received, so you really have to think about the way the story is delivered to
the audience. The same is true for any other topics than Mount Fuji disaster
preparedness as well.

You see there are many popular tourist destinations with volcanoes and Japanese
archipelago is an archipelago of volcanoes. The level of interest is not as
necessarily high because it is not within that realm of realities in everyone's in
everyday life. Especially after Ontake eruption, I often used to talk about possible
Fuji eruption as part of a joke element. But after Ontake eruption, because it was
so serious, killing more than 50 people and many people still missing, five or six
people are yet to be found and those survivors and their testimonials tell a story
of a hell. I was at a loss. I would have been at a loss if that happened to me
because it was such an unheralded eruption and I would just be at a loss not
knowing what to do.

Then, there would be a short moment before the start of the jettison. A woman
told me that she was worried if she was melting to death because of the high
temperature. Then, she tried to evacuate but those jettisons and pumices falling
down from the sky were hitting her body and then she was hiding behind the
boulder. Then, she found that it was very heavy and then she found some weight
on her body and then she realized that it was, in fact, her detached arm and then
she had to ask someone nearby to use a tourniquet to stop the bleeding. He asked
the second person to squeeze the tourniquet even harder to stop the bleeding
because the first person could not do that strongly enough.

Then, next to her was a man whose face had been covered by hot sands. She
tried to wipe off the sands from the man's face. The eruption by the way happened
during the daytime. Rescue team arrived only the next day. That means that the
survivors, some of them were sheltered in a hut or a mountain lodge but some
people died out or be working somewhere to stay overnight. Because she has lost
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an arm, she could not move. She had to hide behind a boulder and the
temperature was dropping. What is great about her was that she was planning a
day trip because it is usually easier to go up to the middle of the mountain using
a ropeway but she always toed along a small blanket and a down-jacket regardless
of the season.

She had a down jacket. She was outside during the night. She had simple tent
and down jacket. That made her survive but it is a very small tent. Possibly, two
could fit in but not all. People who survived, a lot of people who are sleeping out,
many of them turned out to be dead next morning because of the damage that
was caused by ballistics. All the people there were frozen to death. This lady who
survived actually went up to Ontake once. Even a child could climb to the summit.
In other words, many can actually make a day trip to the summit of Mount Ontake.
But she made sure that she had a tent and the jacket. That is how she was able
to survive. Without them, maybe she was not able to make it.

The eruption of Mount Ontake was a realistic event to many of us. The question
is how we can learn from this eruption. I made a talk at the local community or
at other talks, I often said that, if Mount Fuji incidentally erupts, if it erupts, I
would love to see that. From Misaka Mountain range, it will be beautiful. I was
saying that often in a joking way but I learnt a lesson from Ontake eruption. I
could not make a joke out of a possible eruption of Mount Fuji.

Some people scolded me that I was jokingly saying that Mount Fuji could erupt.
More than that, Mount Fuji is a very popular touring site. There are a lot of second
houses of many people around here. If I ever talk about eruption, this will scare
local people. Say the owners of the second house, they would worry about the
possible reduced value of their second houses because I talk about possible
eruption. A lot of people may decide not to go to Mount Fuji or possible buyers of
the second houses here may decide not to purchase because I say there will be an
eruption.

Before the Ontake eruption, I did not know what I say will have diverse impact.
This, I was told, was a taboo and I learned the lesson from Ontake eruption. As
was introduced at the outset of this symposium, I would say now this should not
be a taboo. We should talk about it. We should involve local people to have free
discussion on what we should do at the time of eruption. This symposium is locally
sponsored and organized. In the past, I was told this was a taboo to talk about
the eruption at Mount Fuji but having a symposium talking about a possible
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eruption about how we should ensure the safety of climbers, this is quite
constructive.

There will be an eruption eventually somewhere, sometime in the future. There
will be magmatic eruption. There will be fluidic eruption at Ontake but Mount Fuji
may have a lava. This will be rising for a long time. This will be the eruption of
lava. I would believe that there are different types of eruption, differences
between Mount Fuji and Mount Ontake. I have heard that it is not easy to predict
the eruption at Ontake. But at Mount Fuji, there will be the tectonic movement,
there will be the ground movement that you can measure. You may not feel it.
We will be able to use sensors to detect the ground movement.

In case of Mount Fuji, possibly three hours before a possible eruption, they will be
able to make a prediction that is better than Mount Ontake. It cannot be apple to
apple comparison between Ontake and Mount Fuji. But I have read a lot of
documents about the Mount Ontake eruption. I thought it will be a good idea to
make a film out of the eruption to have many people remember what happens in
a realistic manner for them to be able to prepare for any possible eruption at any
volcano.

I heard a lot of stories about the Ontake eruption. People who were evacuated in
the hut, they all survived. No one died out of those who evacuated to the hut. I
understand there are lot of rocks falling down on the rock of the hut. Some actually
went through the roof. Still, the people who were there inside the hut survived.
Lots of people who died were outside the hut. If you were able to see that image
maybe on TV, the video, a climber may have shot, are actually played on TV. In
that image, you see a major eruption. Maybe the climber who was filming it may
have not been able to survive because of that but we all carry smartphones.

A lot of us actually use Instagram. It is almost the intuition that you want to make
a record of such an event going to the edge of the border, take the film, upload it
to YouTube, some label to that. There was a Chinese man who was standing close
to the edge and he fell and there was also a case in Mount Fuji before the COVID-
19. Two years ago in November, I think it was a man who was filming his climb
to the summit, he had simple climbing shoes. He was filming on real-time,
enjoying reactions. He just loved the reaction. He was moving up. Close to the
summit, he slipped. He fell down to the station 6 and this whole process was
filmed by his aunt's smartphone. He did not survive.

23



When there is an eruption, you would love to make a recording. You want to film.
You want to upload it but up in the volcano, this is an emergency. Including myself,
we have to learn the lesson to make a right decision when an emergency occurs.

There is one more thing.

In New Zealand 2019, White Island volcano erupted. I think this will be mentioned
later in the presentation that sacrificed 22 people. I was watching the news with
a lot of interest. The guys there were able to guide the climbers. All the climbers
were all perplexed, did not know what to do but the guides instructed all the
climbers to jump into the water, the sea. Then, right after that, pyroclastic flow
just blew off all the volcanic surface but the people who jumped into the sea were
able to survive.

What is very difficult is the sheer number of the climbers and you do not know
when it is going to erupt and it is very difficult to predict the timing of the eruption.
Mount Ontake erupted at the worst timing. I think it was already weekend in the
climbing season. It was around the lunch time when people were eating. That
was the time band when you have the largest population on the peak of the
mountain. That was when it went eruption.

Talking of Mount Fuji, mountain lodges, roofs of the mountain huts, well, Ontake
reopened. The reason it has been able to be reopened is as it will be discussed
later. They have enhanced the building with a material that is used for the bullet
proof vest because Ontake eruption resulted in the pumice and other blast bombs
hitting and making holes in the roof. They used the polymer fabric that is so strong,
aramid it is that is used for the bullet proof vest. It is not a cushion but it is a
strong material that can withstand the bullet. The roof has been covered with this
special material to make their roof stronger to withstand the plumes and blast,
should another eruption occur.

If you apply this learning to Mount Fuji, we have long shelters on the 6th Station.
I think it was on the side of the Yamanashi Prefecture or part of it is Shizuoka. 1
think it is around the 6th station of Mount Fuji. I think you can have some 100
people and 100 climbers are most likely to reduce the risk of injuries. But at the
peak, Mount Fuji has 10,000 people climbing the mountain all at the same time.

People who have been able to reach to the hut were able to survive on Ontake

eruption but how many people can be survived within the shelter of Mount Fuji?
But fully booked mountain huts or full capacity of all the mountain huts on Fuji can
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have some 6200 people but those mountain huts on higher up on the mountain
cannot probably withstand eruption because it is too close to the crater. Possible
number of 6280 people housed in a lodge, how many of them can use the shelters?
Not everyone can be housed, especially at the 5th station because the population
there is much larger. It is difficult to bring the risk down to zero.

Given a time bound, we must expect certain number of casualties. It is like a
battlefield, lots of bullets hitting and then you have to hide yourselves behind it.
That kind of shelter or tunnel like structures to avoid such falling fragmentation of
volcanic bombs needs to be created. Maybe this kind of symposium should have
invited one of the survivors of Ontake eruptions to tell the story in the most realistic
way.

I also work in the area of disaster preparedness but everything you have to think
about is the worst-case scenario once on a mountain. It is always better if the
situation is better than the worst-case scenario. We always have to have the
worst-case scenario in mind when making the decision trees, especially so when I
am preparing a climb of Himalayas. Climber safety needs to assume lots of
different scenarios and possibilities. You do not have to shun away from the
difficult topic and everyone should speak out what they consider is important.

Working in the area of environment, I have always thought that disaster
preparedness on Mount Fuji, you really have to think about who is in charge and
which face should it bear. I think there should be a political leader who should be
responsible for the disaster preparedness of Mount Fuji and that person should
appear on media and declare his personal commitment to the disaster
preparedness as well. We really need a face of such a leader in promoting this
agenda.

With this, I would like to close my remarks. I am sorry that I was everywhere. 1
think it was too difficult to request for me to make a coherent speech. Thank you

very much.

Moderator
Noguchi-san, thank you very much. I could tell that you really studied a lot.

Ken Noguchi
I have this cheating paper.

Moderator
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Now, I would like to move on to the next speaker. Thank you very much to Mr.
Noguchi. Before we move on to the next speaker, we would like to change the
arrangement. Please wait for a while. Thank you.

Thank you very much for waiting. Our next speaker is Professor Thomas E. Jones

from Ritsumeikan Asia-Pacific University. Just a moment. Professor Jones, the
stage is yours. Please use the receiver.
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Story-telling & disaster heritage
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Climbing Mt. Kinabalu
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also all climbers must reserve mountain hut
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8, Avalanches and landslides: vegetation rig
78 on steep siopes provides two Important r on
benefiis: roots help fo bind soll together and
o
rocks and soll If a slp does begin.
Dudley, N.,Buyck, C., Furuta, N., Pedrot, C., Renaud, F., and K. Sudmeier-Rieux 015). Prot

M o
al o y gainst
both siowing and blocking water
trees slow the rate of movement of Snow,
@ Tools for
Disaster Risk Reduction. A handbook forpradmone!s Tukyu and G\and Sw\\zevland MOEJ and \UCN 44pp
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Today’s contents_APU

1.Volcano tourism

Ritsumeikan
Asia Pacific University|

2.Managing risk for climbers:
lessons learnt from prior disasters

3.Monitoring Mt Fuji’s climbers
international & domestic

4.Rapid response for

risk reduction A

Exclusion criteria -APU

Ritsumeikan
Asia Pacific Universit

* Mt Fuji's north face (1/4 main trails)

« summer climbing season (July-Sep)

+ above 6% station: climbers Vs tourists?

* pre-pandemic (2008-2017)

= J.S.A. the most comman
by country (up to 1/3)

= recent shift toward Asia
(not S.Korea or China?)

& = 2/3 male and young, 58%
<29yrs, 93% <40yrs.

= 2/3 of domestic climbers
stayed in a hut compared

‘ with internationals(30%).

| = mostly 1% time climbers

91% without experience or

(risk) plan
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PAs & Disaster Risk Reduction (DRR)

Summit crater 3700m

Ascending trail
Dascending trail

Fuji Subaru line
(paved toll road)

Aid Station

B

+ Mitigation strategy based on monitoring

Risk & response %

ient difficult due to different
els & emergency responses

[ e te conditions complicate
sg:grch dnd rescue (Buckley, 2007)
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+ Yoshida >50% share; 1993 dip due to Subaru line tcll road clesure
- sharp increase from 2006 (= WHS's “tourist enhancing effect’?**)
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Resea rch site 234,217 total climbers =8% (2015%)

Yoshida Route Mast popular

approx. 2300m

136,587 (50%) due fo.ease
of access
from Kanto
(Tekyo Met.)

Subashiri Route
approx. 2000m

Gotenba Route
approx. 1400m

Fujinomiya Route
approx. 2400m

3 passive infra-red trail sensars pasitioned around the 8% stations of the four rautas by Ministry of Envionment (MoE) (2015)

2 counting systems on north face

Summit crater 3700m

Beam counter climber numbers

Summer climber numbers from 8% step beam counter2005-15

400,000 =
nominabon
300,000 I I
200,000 I I I
100,000
0
O © A D O O DL e
N N S S N N
FPEF SIS
I Ministry of Enviranment (MoE) (2013) data available 2t it htmi

Yoshida ®Fujinomiya ®Subashiri ®Gotenba

MoE trail counter data collected 4 routes every summer 2008-2016
location and correction styleunchanged {>1 count/sec removed)
double-counts common on congested trails Fujiyoshida & Fujinomiya
sharp increase in nurmber of international climbers recently
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Beam counter climber numbers

Summer climber numbers from 8% step beam counter 2005-15

400,000
300,000
200,000
100,000 I
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o
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## Ministry of Environment (M|

Yoshida

* MoE trail counter data collected 4 routes every summer 2008-2016

« location and correction style unchanged (=1 count/sec removed)

+ double-counts common on congested trails Fujiyoshida & Fujinomiya
+ sharp increase in number cf international climbers recently

Results — i) annual records =

Comparison of two systems used on Yoshida trail :
300000 y
250000

200000

150000 v///__‘/\/\\

100000
—e—6th station —e—8th station
50000

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
e good evidence of visual correlation between 2 count methods
o 8™ represents around 74% of 6t station totals due to:- i) day-
hikers/casual tourists with no intention to climb; ii) those that give-up
or abandon their climb before 8th; iii) monitoring inaccuracies (at

more crowded times/trails, the less accurate the numbers may be?)
3 passive infra-redrail sensors positioned aroundthe 8% stations of the four routes by Ministry of Environment (MoE) (2015)
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Results —ii) daily records

Comparison of two systems currently used on Yoshida trail

9000 —
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1000 [\_J
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e 2011:quite good evidence of visual correlation between 2 methods
e early season data suggests decreased accuracy on Sat (=undercount?)

& but overall validity seems to decline later on in the season...

3K passive infra-red trail sensors positioned around the 8" stations of the four routes by Minisiry of Environment (MoE) (2015
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Today’s contents APU

1.Volcano tourism

Ritsumeikan
Asia Pacific University|

2.Managing risk for climbers:
lessons learnt from prior disasters

3.Monitoring Mt Fuji's climbers
international & domestic

4.Rapid response for

risk reduction A

with Corona: climber registration?

(EREE) [Er ]
]

* new software applications can assist evacuation
and aid Search-and-rescue operations
+ also help reduce the number of lost climbers

https:/fwww.yamareco.com/modules/diary/85874-detail-243672

(¢

» Following UNESCO inscription in 2013, 1000 JP\(E

$US10) donation collected from climbers at the trailhead
(Photo credit: Japan Times, 2013)

Pre-paid card (cost recovery)

F5FFII
¥ 7000

=y Y

* collect revenue for conservation 3000

» ‘once in a lifetime’ chance to climb

* Include free entry to other attractions
around the foot (Fuji Lake District)
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Pre-paid card (donation + registratio

Common comment from international climbers: cannot
use electronic money on mountain (Pasmo/Suica etc.)?

* Introduction of prepaid card system (not deposit type) —
includes toilet ‘tip’ (1 time) + mineral water (1 bottle)

» Various benefits:smooth collection of cooperation money
without the need to handle cash; monitor climbing status
= periodic gates & check-points creates electronic
database for disaster prevention.
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Pre-pandemic Monitoring of International and Domestic Climbers at

Mount Fuji
Prof. Thomas Jones (Professor of Ritsumeikan APU)

Thank you. Hello. My name is Tom Jones. I am originally from the UK, now
working at Ritsumeikan APU in Beppu, Oita. I am very happy to be here today at
the International Symposium on the Strategy of Volcanic Disaster Mitigation.
Thanks very much to the Mount Fuji Research Institute and also congratulations
for holding this event.

Well, T am not a volcanologist. My
research is to do with park planning and
management, and I was lucky enough to
conduct visitor surveys with MFRI, this
institute, and their predecessor, the YIES,
_ Yamanashi Institute for Environmental
Pre-pandemi; mqnitoring of internati_gna! Science, every summer for 10 years, from

& domestic climbers at Mount Fuji . .
2008 to 2017. Since then, I have been in
Oita, so I am not exactly up-to-date with
the latest situation, especially during the
pandemic, but I would like to talk today about monitoring international and
domestic climbers here on Mount Fuji.

Workshop«on,
nic Disaster. - ~
Mitigation 03.12.2021 “~ T.E. JONES

Ritsumeikan APU

~

Thanks also to The Fujisan Club. I am proud to have been a member for a few
years now. Good to see some old friends there yesterday. Thanks also to the
Ministry of Environment for arranging that and hello to APU students, audience
watching across Japan and around the world.

- So, without further ado, let us get
TOdays GOI’It&htSAJLU started and share what is on the menu.

1-Valeano tourism Aol Faci Uriversi Today's contents will be divided up into
2.Managing risk for climbers: four sections. First, an introduction to
lessons learnt from prior disasters volcano tourism, some lessons learned
3.Monitoring Mt Fuji‘s climbers from prior disasters, including volcanoes
international & domestic and other mountain rescue scenarios. The

4.Rapid response for third section shares some primary data

risk reduction A that I collected through visitor surveys
conducted near the 5th station of Mount

Fuji before we finish up with some ideas for risk reduction, which I will try to tie in

with the other presentations.
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Our first port of call is Pompeii in
southern Italy, to give some historical
context. Volcano tourism has been
around for a long, long time. Pompeii
was entombed by a pyroclastic flow, the
so-called Wall of Death that became one
of the attractions during the 18th
- 18Ci d Vesuvills & Pormpeil century Grand Tour. With recent
32&2“:3;”;3Qiatfg‘;‘:i,ﬁiﬁdr%ivyi?;;om & technological advances, these kind of
dedicated expeditions have increased to
remote locations, including fly-bys in helicopters or planes. Unfortunately, this can
end fatally as was the case in 1979 when an Air New Zealand plane on a flight
seeing trip to Antarctica tragically crashed into the volcano, Mount Erebus, with no

Volcanoes & tourism: ancient bed fellows

sl

survivors.

Nonetheless, Fujisan has this long connection with New Zealand, especially
Tongariro, another beautiful national park and UNESCO World Heritage site, and it
is worth remembering that geothermal activity and landscape supports tourism at
these top global destinations, including others like Rotorua in New Zealand.

Volcanic tourism is also closely linked
to protected areas such as Yellowstone
in the US, the world's first national park,
and in this picture, you may like to take
a guess what the people are looking at.
They are, in fact, visitors watching the
periodic release of steam at the Old
Faithful Geyser with the visitor center
and viewing platform in the background.
And we had a talk about the hardening
of facilities by Professor Bob Manning
right here at a similar YIES workshop
about 10 years ago.

site managers < visitor expectations

risk communication: how rangers & site managers educate &
persuade visitors to follow rules, social norms & customs

KIMBERLY.

So, incidents like this one, when two
visitors were caught on camera walking
‘ ‘ ‘ too close to the Old Faithful Geyser and
e — = ,. . B later appeared in court, charged with

oMM IR = ] thermal trespassing, have pushed the
National Parks Service towards certain

40



risk management stances. We will come back to the issue of social compliance

later on.

monitoring &
managing visitors

41

But briefly talking about national
parks, here is the Roosevelt Arch, the
north entrance to Yellowstone National
Park, and maybe you can make out the
inscription at the top: “for the benefit
and enjoyment of the people.”

I think this could be applied to Fujisan.
There are many different national parks
with distinct agenda. For example,
there is one national park in Switzerland,
which focuses on strict conservation set
aside for science with limits on tourism.
On the other hand, we have parks which
are open for enjoyment and open
access.

At Fujisan, we have lots of different
people from diverse ages and genders
coming from all around the world. So
how to manage that diversity is a big
challenge that involves monitoring and
communicating with these Vvisitors,
including the domestic and also
increasing international climbers such
as these on the right-hand side of the
screen.



Today’s contents APU

1.Volcano tourism

Ritsumeikan
Asia Pacific University|

2.Managing risk for climbers:
lessons learnt from prior disasters

3.Monitoring Mt Fuji's climbers
international & domestic

4.Rapid response for
risk reduction

Site manager expectations

experience unique natural landscapes (& some eruptive activity)

Nishiyama

Next let us head on to the second
section: “managing risk for climbers,
lessons learned from prior disasters.”

We are in the Pacific Ring of Fire, one
of the most seismically and volcanically
active areas anywhere. Another former
presenter right here at the MFRI was the
Director of the Lake Toya Ecomuseum in
Toya-Usu, Hokkaido. This is another
national park and also a UNESCO
the main
attractions is to take a cable car up to
the crater of Mount Usu and enjoy the

Geopark, and one of

thrill of experiencing a live volcano at close craters.

So here, again, we see the same dilemma, how to welcome tourists while
mitigating risk, and Mount Usu is a highly active volcano erupting four times in the
20th century alone, and in 2000, following a warning earthquake on the 27th of
March, the evacuation of tourists and over 10,000 residents was completed in an
orderly fashion with no recorded casualties prior to the eruption on the 31st of

March.

Disaster education: lessons learnt

experience unique natural landscapes (& some cruptive activity)

Fig. 4. Disaster heritage preserved at Toya Visitor Centre

pproaches o volcan
Joumal of Haspitality

Jones, T. E. {2016}, Evalving = ic taurism crisis management: An investigation of long-term recovery
InGdels at Toya-Usy Geopark. anal Toumse Management. 28, 31-40,
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Another characteristic of that eruption
was a concerted effort to keep some of
that disaster wreckage as heritage to
learn lessons in the future.
common theme across Japan.

This is a



Story-telling & disaster heritage

these active volcanoes.

Aso eruption on Oct 20th 20 IAJ?.‘U

EEL (BFE) 20217

PERRRP

dapan Mevesrolugical Agency

International students visit ’f’o Aso

Mount Aso eruptlon on Oct 2()th 2021

Pl L

entry restriction zones & evac. area
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Here is Mount Unzen, closer to APU
where I am working now. A lava dome
in 1990 without
warning, resulting in pyroclastic flows,
tragically engulfed the surrounding
municipalities claiming 43 fatalities,
including couple of  French
volcanologists that were filming the
eruption. The buried village here is a
constant reminder of the volatility of

suddenly collapsed

a

Here is another more recent example
in the Aso-Kuju National Park, close to
where I am working in APU. Aso
erupted just a few weeks ago and just
a few weeks after I had taken some
students to visit that
same area. The crater is often close to
visitors due to poisonous gases and the

international

no-entry zone currently extends for
about one kilometer.

And these pictures and the hazard

level map come from the Japan

Meteorological Agency, a central
government agency. But the zoning
map was drawn up by local

government, so in an emergency, this
is one of the vital challenges: how
different government agencies can
communicate and collaborate quickly,
particularly at these areas which

attract many different types of tourists?



This idea of living with risk is not limited to volcanoes. Next, we will turn to the
Kinabalu earthquake. Kinabalu is an immense granitic pluton rises from Sabah's
northwest coast in Borneo, Malaysia.

Mt. Kinabalu a granitic pluton rises from Sabah's NW . .
coast. 2015 M, 6.0 earthquake occurred far from plate] In 2015, a major earthquake with a

Do o srmtes i 155 moment magnitude of 6.0 occurred in

an area of low historical seismicity. It
i = | was very sudden and rock falls killed
18 hikers and injured 21 more. 137
climbers were stranded near Low's
Peak that we can see in this picture.
There was a concerted rescue effort
involving the local porters and the
mountain guides on Kinabalu, and
eventually, the stranded climbers were rescued safely. In this case, the local
guides and porters became the first response unit, and some of them lost their

lives.

But because there was a registration
system with periodic checkpoints
where all climbers were required to

Climbing Mt. Kinabalu

registration system; periodic check-points;

show their lanyards, here is an
example of the lanyard, the search and
rescue operation afterwards was more

effective. And another factor is that all
DISPLAY YOUR CLIMBING PERMIT AND SHOW IT Tg

OFFICER AT THIS CHECK POINT. ‘ 1 Kinabalu climbers must have a

| PANERKAN DAN TUMJUKKAN PERMIT NENDAKI A 4 . i i
£ PEGAWAL TAMAN DI SI, _ o | B 4 reservation at the mountain hut.

So, how to communicate risk effectively to a diverse mix of visitors stranded on
the mountains in an emergency? This is the idea behind Disaster Risk Reduction.
Particularly, in the case of earthquakes and volcanoes, carry risks ranging from

. . : acid rain, tephra and ash falls, gas
PAs & Disaster Risk Reduction (DRR) 1 rain, tep r 9
PAsrolein DRRstrategles helpmg mitigate disasters such as.. emissions, mud ﬂOWSl lava flowsl and

Hurricanes and storm:
coral reefs, mangroves,
pa
n winds, fio
Sto

pyroclastic flows as we have seen

earlier in the talk.

When it comes to Fujisan, we should
also be thinking about rock fall, and a
serious climber event occurred in 1981
with several fatalities, after which the
% z new descending trail was created
Dl . o . Fnds . Py, o - ard Sy s 2319 Pt e Tl separately from the ascending trail.

Disasgter Risk Reduction A handbookfor practitoners Tokyo and Gland, Switzerland: MOEJ and IUCN. 44pp

Tsunamis and sea-level rise: mangroves,
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4.Rapid response for

risk reduction

Exclusion criteria -ARU

Ritsumeikan
Asia Pacific University]

Mt Fuji’s north face (1/4 main trails)
» summer climbing season (July-Sep)
above 6t station: climbers Vs tourists?

pre-pandemic (2008-2017)

The next part of this talk is about Fuji
climbers.

First, I will introduce the exclusion
criteria. In other words, the parameters
of this study. As you know, Fuji has four
main trails to the top. Today, we are
focusing on the Yoshida Trail on the
north side. We are talking about
summer climbers that would typically be
ascending between July to September.
So not the offseason winter climbers.
Also, we are not talking today about
tourists, but there would normally be a
large number of visitors at the 5th
station that could be affected by a
volcanic event. Again, just a reminder,
this is pre-pandemic we are talking
about from 2008 to 2017, and each of
the trails has a 5th station trailhead, and
Yoshida is the second highest. It's also

the closest to the Kanto area and collects up to 60% of all summit ascents,
including many young first-time climbers without guides and an increasing number

of foreign climbers.

So who are these foreign climbers? Our summer surveys showed that climbers
from the USA were consistently the most common by country, accounting for up
to one-third of international climbers. Although in more recent years, there was
a shift towards Asian climbers but not so many from South Korea or China. Most

Monitoring Fuji climbers
. | = US.A the most common
by country {up to 1/3)
recent shift toward Asia
(not S.Korea or China?)
2/3 male and young, 58%
<29yrs, 93% <40yrs.
2/3 of domestic climbers
stayed in a hut compared
with internationals{30%).
mostly 1% time climbers
91% without experience or
(risk) plan
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Ascending trail
Descending trail

Fuji Subaru line
(paved tall road}

Aid Station

AR

PAs & Disaster Risk Reduction (DRR)

Summit crater 3700m
i
H
i
=Bt Step 3000m

+ Mitigation strategy based on monitoring

are slips, falls, and twists on the way down during descent.

of these international climbers are male,
two-thirds male, they are young and
only around one-third of them are
staying in a hut compared with over two-
thirds of domestic climbers. Most of
them are first time climbers without
much experience in altitude,
without much training or without a
contingency plan in case of bad weather
or an injury. The most common injuries

often

Here is the

descending trail, but the exact proportion of international climbers is not known.
According to our sampling by visual appearance, foreigners accounted for around
just 5% to 7% of climbers back in 2009. By 2015, its proportion had risen to
20% on weekends and 30% on weekdays. This would imply a total international
climber population of some 60,000 to 90,000 foreigners each summer prior to
the pandemic. However, this figure is likely to be an underestimate for reasons
I will mention later.

Risk & response

e rer ng clima
_'sg rehy: and rescue (Buckley, 2007)

Védlf.ﬁcul"c due to different
& emergency responses

te conditions complicate

But first, thinking about the climber
profile, clearly, there are ramifications
for risk management, especially in case
of a tragedy such as occurred at Mount
Ontake on September 27, 2014. This
was a worst-case scenario that we will
hear about in a separate presentation,
because it involved a phreatic eruption
occurred during lunchtime on a busy
autumn Saturday, the peak season, one

of the busiest times, just as climbers were eating lunch around the summit.

If we look for a similar worst-case
scenario of Mount Fuji in terms of
climbing numbers, it may be overnight
on a Saturday or a public holiday that
attracts the most climbers that want to
see the sunrise from the top, perhaps
10,000 climbers or more around the
summit, the size of a football crowd, a
rock concert or a festival. It could pose
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big difficulties for site managers in case of an emergency order to evacuate swiftly
over adverse terrain. It is also worth recognizing that the total climber numbers

are still an estimate.

500,000

(A} —~B+EO
= OPRLAD
aso00 —WET
— &m0 %
00,000 -5 m s

o A
350000 -
.

Local govt. data
300000 w2575 T

sy m as20ss M 5

,
100,000 /
www/\w\/,

e
e A

- Yoshida >50% share; 1393 dip due to Subaru line tell road clesure
+ sharp increase from 2006 (= WHS's “tourist enhancing effect’?**)

Ed i .00, |B201 4071 4T W B ** Yang, Lin & Han {2010}

i
nem Ao it ,n//
o / \\";P——'*\\/\/\w_

Resea rch site 234,217 total climbers =8t (2015%)

Yoshida Route Mast popular

approx. 2300m

T S5 (RS due to ease
of access

from Kanto

(Tokyo Met.)

Subashiri Route
approx. 2000m

Gotenba Route
approx.1400m

Fujinomiya Route
approx. 2400m

% passive infra-red frail sensars pasitioned around the 8% stations of the four rautas by Ministry of Environment (MaE} (2015

2 counting systems on north face

7

Summit crater 3700m

This chart is a bit old, but it shows a
gap between local and central
government data.

Let us see how this gap emerges using
the example of the Yoshida Trail. These
are the four trails and the Yoshida Trail,
the orange trail on the north face of Mount
Fuji, accounting for 60% of the climbers.

Let us take a look at the two counting
systems. Most official reports tend to use
data from the infrared beam counter at
the 8th station, but there is also a manual
clicker at the 6th station.
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Beam counter climber numbers

400,000
300,000
200,000
100,000
0
'\,@% f\,@% '\96\ ’\,QQ% mgq '\9@ '190 w,d& ‘19\?) '19\'& 19'@
01 o (MG o1 B ! I e S )

Yoshida M Fujinomiya M Subashiri M Gotenba
MoE trail counter data collected 4 routes every summer 2008-2016
location and correction styleunchanged (>1 count/sec removed)
double-counts common on congested trails Fujiyoshida & Fujinomiya
sharp increase in number of international climbers recently

Beam counter climber numbers

Summer cli numbers from 8% step beam counter 2005-15
400,000 y
300,000
200,000 I
100,000
0
&
N
A
# Ministry of Environment (W]
Yoshida

+ MoE trail counter data collected 4 routes every summer 2008-2016

+ location and correction style unchanged {>1 count/sec removed)

+ double-counts common on congested trails Fujiyoshida & Fujinomiya
+ sharp increase in number of international climbers recently

Results — i) annual records =

Comparison of two systems used on Yoshida trail
300000

250000

200000

/M"”""*\v«’“%‘“ ~—

150000 N
&,W/«
100000 ¢
—e—6th station —e—8th station
50000

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
e good evidence of visual correlation between 2 count methods
o 8™ represents around 74% of 6! station totals due to:- i) day-
hikers/casual tourists with no intention to climb; ii) those that give-up
or abandon their climb before 8t; iii) monitoring inaccuracies (at

more crowded times/trails, the less accurate the numbers may be?)
3K passive infra-redrail sensors positioned aroundthe 8™ stations of the four routes by Ministry of Environment (MoE) (2015)

. .

Results —ii) daily records
Comparison of two systems currently used on Yoshida trail
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e 2011:quite good evidence of visual correlation between 2 methods
e early season data suggests decreased accuracy on Sat (=undercount?)

e but overall validity seems to decline later on in the season...

3K passive infra-red trail sensors positioned around the 8% stations of the four routes by Ministry of Environment (MoE) (2015)

This is the data from the 8th station, the
beam counter, which is a nice longitudinal
data set. However, it represents only
around three-quarters of the total of the
6th station.

And here, this picture may give us a
clue why. There are factors such as
tourists that hike up to the 6th station
before returning. Also, climbers give up
or abandon before reaching the summit
due to altitude sickness, etcetera.

But another explanation involves the
degree of accuracy, and it appears that at
more crowded times on the crowded trails,
the number of climbers may be
underreported.
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Scatterplot
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Graphs by day

This scatter plot confirms that the
reliability of the beam counter is reduced.
It actually goes down on Saturdays, the
most crowded day of the week when
climbers will be passing the beam counter
in bunches. So, this difference between
300,000 or 400,000 climbers per season
is important.

In the case of a volcanic eruption or other emergency, it could be a matter of life

or death to know how many climbers there are and where they are on the mountain.

Today’s contents APU

1.Volcano tourism

Ritsumeikan
Asia Pacific University|

2.Managing risk for climbers:
lessons learnt from prior disasters

3.Monitoring Mt Fuji’s climbers
international & domestic

4.Rapid response for

risk reduction A

with Corona: climber registration?

(EREE) [BUPOEE]
summ

« new software applications can assist evacuation
and aid Search-and-rescue operations
« also help reduce the number of lost climbers

https: /iwwav. yamareco.com/modules/diary/8587 4-detail-243672

Mount Fuji already has good information
in different languages including the official
website and hazard maps all in English
and many other languages. But in the
case of Kinabalu, the registration system
was most useful to locate climbers during
the 2015 disaster and the subsequent
search and rescue effort.

Perhaps now, during Corona, is a
chance for Fujisan to introduce a similar
system. A number of new software
applications have already been developed
that can assist evacuation and aid search
They also help
climbers. Every year, many climbers take
a wrong turn on the descent and can end

up on the wrong side of the mountain.

and rescue operations.

In addition, the foundation for a registration system already exists. A donation
system called the kyouryokukin in Japanese has been up and running since 2013,
asking climbers to pay a donation at the 5th station. This could be combined with
a pre-paid card like the Pasmo or Suica systems.
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Tﬁéﬁh ﬁ climber registration...

2
ard
.

ars il
Hirtage F

.H" 01 :
* Following UNESCO inscription in 2013, 1000 JP

$US10) donation collected from climbers at the trailhead
(Photo credit: Japan Times, 2013)

“

Pre-paid card (donation + registration)|

Commaon comment from international climbers: cannot
use electronic money on meuntain (Pasmo/Suica etc.)?

+ Introduction of prepaid card system (not deposit type) —
includes toilet ‘tip’ (1 time) + mineral water (1 bottle)

» Various benefits:smooth collection of cooperation money
without the need to handle cash; monitor climbing status
= periodic gates & check-points creates electronic
database for disaster prevention.

In this way, the climbers can

Pre-paid card (cost recovery)

F5FFII
¥ 7000

= ¥ Y o

* collect revenue for conservation Y3000

» ‘once in a lifetime’ chance to climb

» Include free entry to other attractions
around the foot (Fuji Lake District)

Many international climbers commented
that they could not use electronic money.
They are surprised they could not use credit
cards or electronic money on the mountain.
So, a new pre-paid card system could
include useful toilet tips, for example, and
an incentive such as a mineral water bottle.
People do not need to carry loose change,
and at the same time, the climbers receive
a safety briefing.

be monitored through periodic gates and

checkpoints to create an electronic database for disaster mitigation and search and
rescue efforts. The pre-paid card could also be used to collect revenue for

conservation.

For many climbers in our survey, it was a once-in-a-lifetime chance to climb this
beautiful mountain. The card could also include free entry to other attractions
around the foot, the Fuji Lake District. This would encourage climbers to stay on

one more night after the climb and reduce the economic leakage.

We know that there is always a risk of a
sudden volcanic event but, if we study the
climbers more closely, it will help us to
identify risk predictors and help improve
hazard warning communication.
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During Corona, now is a time of increased social compliance. Many tourist

attractions, including national
systems to monitor visitor flows.

parks, are introducing limits and reservation

In Fujisan's case, we need to know the exact numbers, but more than that, we
need to be able to contact climbers quickly in case of an emergency to give them
clear instructions in different languages using software applications to help direct
them accurately as smoothly and effectively as possible.

TEEHUNES
ZELVELE
THANK YOU!!

 MFRI
< FELD
- FBRERHE
« IMNAKZHE
+ BXYIT
- RIFE
+ BELEHEM
« EEDEH

So, with that, I will end my talk, and I
would like to thank everyone and arigato
gozaimashita.
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AR 3

FcoA) OEZARICEITS. BUE. X¥X—F. BAEFOLHONLEHER)
Harry J. Keys (T=a—2—5 > FERRKRER)

Volcanic

risk management for climbers,

tourists and snow sports in Tongariro
National Park, New Zealand.

Snow boarder 600 m
inside “High risk
waming area’: area
- expanded 3 days

before L

b

International workshop and symposium "Volcanic risk management for climbers or tourists on
volcanoes” National Research Institute for Earth Science and Disaster Resilience, Japan, 3-5

* NZ volcanoes
» Deadly eruptions in NZ
* Snow sports, hikers,

climbers and

Tongariro National Park
+ Near misses in TNP
+ Managing the risk — the

tool box

* Lessons from TNP

Outline of presentation

December 2021

tourists in

NZ’s active volcanoes and the Taupo

Volcanic Zone

A Non-fatal eruptions in last 170 years

3 1.
A Fataleruptions in last 140 years Some of oldest valcanoes
in NZ {up to 24 MA)

P
WELLINGTON| "Geo;
Eruptions in history of NZ oscupation @ A
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Whakaari*
{White | sland)

Raoul 2006 (1 fatality)

December 2019
(22 fatalities)

Ruapehu 0

Tarawera 0

Rangitote 0?7

Five fatal eruptions and related volcanic
events in Aotearoa-NZ’s history

1914 {landslide
avalanche/lahar killed 10}

1]

0

1886 CE (at least 150) o

1314 CE (unknown if any) 298 Sreakout ahars

1400 CE (unknown if any)

*
Many eruptions since 1820s: those in 2012, 2013 and 2016 represent potential
near miss events prior to the 2019 tragedy

many adventures

T,

EE A& B TEH,

Tongariro National Park World Heritage Area
NZ’s oldest national park and birth place of

Photo by Paul Dawson
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Recreation and tourism in TNP pre-
COVID pandemic- who are the visitors?

« 900,000 visitors per year, mostly transient
(compared to NZ population of 5 million)

« 450,000 skiers and show boarders at ski areas
in winter (90% domestic incl 1% in local
government Districts, 52 clubs have 1,500 beds =
below Whakapapa ski area)

« 150,000 hikers per year on Tongariro Alpine
Crossing (pre-pandemic), mostly in summer,
50% 20-29 years old, 75% international, mostly
“occasional hikers” first time on TAC

«  Up to 200 climbers (mountaineers) and hikers
per day around higher craters

* Increasing year-round tourism on Whakapapa
ski area via new gondola: towers beside and in
lahar path

* More than 600 people per hour are exposed to
potential volcanic hazards within 1.5 km of vents
at busy times

Photos: Karen William
& Bubs Smith

Ten eruptions with 12 potential or actual
near misses in or near TNP in last 75 years-

involving scientists, skiers efc, climbers, hikers, workers.

Further details of these events in Keys & Williams (2014)

Ruapehu 4 {1945, 1971, 1997, 4 {1969,
2007) 975,1895, 2007
Bkiers & rasidents in

safe zones at night;

1 {1975)
Tongariro tunnel
construction workers
Geologists investigating &

menitoring, snowboarder, climbers & ski area
climber patrons, graomer
driver during eruptions

Tongarire- 1 (Nov 2012) 2 (1975, Aug 2012) O jno record of anyone en
Ngauruhoe Scientists and helicopter School party, hikers highway having near miss
pliot with secondary lahar of Oct

)

“Sudden” eruptions

+ Eruptions without warning are the biggest  and a pyroslastic flow during the
concern for people — we already knew
that? Spanagl)

* Most Ruapehu eruptions have no useful
immediate precursors (Sherburn et al
2008)

= But many eruptions have some general
“warning signs” (“unrest’) before them
e.g. seismicity, changes in gas, uplift,
cracks in ground, crater |ake changes

+ These ‘heralded"” eruptions include a
sudden eruption without other warning
following a quiet pericd of days to months
during an eruption episcde (top rigt picture)

= Some erupticns have no such warnings
at all — we refer to them as “unheralded”

* Most of near miss eruptions in TNP since
1945 have been "heralded” eruptions!

unheralded eruption - cold Crater

Near miss involving a school party hike

Ngauruhoe 1974-1977 episode (Herb

Rescue of a badly injured climber: the
only near miss in TNP from a totally

Lake September 2007 (Nicki Hughes;
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Risk Management
Process

Well-tested approach:

1. identify risks

2. evaluate risks

3. treat/mitigate risks

4. communicate & consult
5. monitor and review

=
@
£
o
(3}
T
=
<
£
5
=
£
=
E
=
o
(5}

Managing the volcanic risks: evolving tool box

id 1. Land tenure & planning (e.g. general maps)

2. Infrastructure location, design &
protection(1953, 1969 &1975,1995, 2007, 2012)

3. GeoNet monitoring of volcanoes, & research
etc by GNS, universities, DOC etc

4. Volcanic Alert Levels used for communication

5. Communication between staff on duty and

agencies including internally

6. Warning Levels & decisions re warnings, facility

operation/closures & other management

7. Operational knowledge, work place safety &

: training

. 8. Public awareness work & rapid communication

9. Real-time warning systems (e.g. Eruption

Detection System, TAC light signs) where

WIZ, VAZEHICHONWT I L £,
AP TR MEES NI FNEZR O T, FEMITE I
LET, YROZLTTN, VAZEZRELT
PR L. IS DRSS, £ LT, 1F
WALz BT, L, IRVIRY 21795 &
W) FIETY, fmed THEME(L S L2 b D TT,

ko) a [ENLARE L TOKLERD Y A
7 EBCIE, 1953 bk B & BT X 72 xhii
FHECFINED Y — LR v 7 Az flio TET,
ZDHIHLDONL OnEERA THREIZ R LE
T AT EHORHIR2ICET 2 b0 TT,
HES ED XD RIEAIC KRSV T, FHE AT,
BT 20V 2 TT, 2FBITMEHDOY
FrofE, BIERICET 20T, AT4 R
WOBTIT, WA ENBAELTE AR ED
BLo 72BN & E, RENR Ly AU %
FAEFEERLTNET, ZiLH TEL ORKER

people are at risk
0.Response plans, training & testing
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HOZODY TIVEA LVATEANHY 9, —DlF, —FBRKERAF—T 35 FL LR H&
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Tool 1. Land use and planning a TNTIE, Y= IVRy 7 ZADER DN D)
ATalone) ek e o ol e Tongarro Yoo, N| IKDWVT, HLCBHALTHEET, 1HAO
o Aol mben s i YLk, Zhid oI ik & oFE T
T, h AU e kKLOFE S, 1T EAEE
SARWNICH Y EFTOT, HHIRKEFEI R 70
XAF, U A7 20 RAIZATH 2 R T
TET, MPLVEEITILETANR, AV T
1L, 2019 Y FEDKR YA R T A4 T LD LB
HNCIES NS TWETA, ZOHEMFTEL
D EHE A,

BEHOY — /I MRPTEELINTND
VAT ALTY, HRGEUZEBnET,
Tongariro 1300m AT RMAUER, BERIGE, U A T EARE LT,

@ B A 2=y b BERURE TE OF A K
HRIZIED WD b O TY, AT XTI
D ORMEARES N TWHET, £ EOTHET,

AU etz dH 0 | KL AT > T
e | 2 U2 GeoNet DILHIR T
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o 5 10 16 ’.I

Crater Lake 2530m

Tool 3-4 (..). 2012 Te Maari pre-eruption ZDATA RiZ, 7~ U kLT 2012 412kl
RGeS R S ERIEaRs EBAER (L LI KR O §E R LTV T,

Gas smelton  Voldknic gas  Acid gas strong N == e S N
T SH46 mepsured  smell on SHA7 == 7 ﬂ 11 H U\ [qu:@ﬂﬁ}'ﬂ%@%( L ‘{;F: é NI J=Fa—

reports on Te Maari First (main)

- ma— Spion RTY, AGREmMEFTRARD Z & IXKET
ooy — T, 7T HEAISH T REmRN Ao £ L,
D:grftl;ﬂf ” 5 6T, @HEERETKUTAORENRKL b
e DT ZESHT LIz e 2 A, MEENRL 7
Yofees K L o . ~ 7~ RIROBER PR 725 TWD Z &R

Volcanic Alert Level |
raised from 0 to 1

DN E LT, EDTD . KILET L~V
WETRTONG 1IZ5&E EiFbnE L, 20
. 8 H 6 BIZHAMBEAEL, KAND 1.5 knildH D I/NBTREREENHE L=, L. I
INBRRBINEIZHE D WIS E WA RAET DV AT BEmN-T-OTT . EWVIEKIRFICIEEED
WEHATL,
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D THEEHER 7Y — LT3, T, AFREDH LWV A TR L2560, MR e T 2R A%
WEAL LB AR LR U T, B & & BICEZ TV BERH D £, —FLOKIL, 2012 4
OMELKER, PFREN TR 5 DEKRBOMEKZ R L O T, BEAFORITHE A R
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Tool 5 etc. Hazard maps changing with time, increasing knowledge
& changing audience after the 6 Aug 2012 Te Maari eruption

14 August 3 pm for
agencies

late October DOC map

on signs en Tong. Alpine

Crossing targeting hikers
i

For community ¢ 19
August, final 27 August

£ MAARI ERUPTION PHENOMENA

Tool 6. Better informed & timely
management decision making

Increasing use of risk assessments & visitor safety policy
but not fast and not infallible

1A re-opened
l;w‘.,..w] [':;:::::ﬂ

eruption probability

Risk per hike, using 8a%ile of

Tool 7. “Operational awareness” as it ‘a
applies (or should apply) to climbers, skiers 7/
& snow boarders and tourists in TNP

1. Know the hazard areas & status
of the volcano you are visiting
before you visit, and weigh up
the risk. (How many do this?)

VOLCANIC HAZARDS AT WHAKAPAPA
MT RUAPEHU

2. Know what to do in eruptions

» Get out of valleys if alarm sounds

# If caught in Summit Hazard Zone:
+ Seek shelter behind boulders etc

* Watch for flying rocks - try to
dodge them then protect head

+ Avoid the blast -move away from
the vent

« Descend via ridges not valleys

Lxom®

ICAESNTEROIO LD T, VAT REOHIK
0, el e SIS S A BN B D s
DLGTENRINTWET, —FLHOKIT,
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LHVET, 8 H 6 HITEALT, UAZE
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XN OFFRFGFHLL FICIR T L7272, BilE
ZHBLE Lz, 20k, Mb2a< LTHEK
Loz, KREROMEREZ RE L L 2 A,
URAZPMETT2DICRERH, 2T 2 &0 o5
RV ELRE, 0%, HH)H LT, 2013
EDL L 2013 4E-2014 F0 ZITITHIHI D3RR
SNE L,

THEHOY =L, BLURAF—, X —h—
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EENCET 2 b 0T, KLZEFRT 5 & &
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STEINELWVWHIZ LA, PHRML B
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8 & B ITM AT OBEFIEH T, Zhide THREITT,

G ET D ANx 2 AR LT

BEEZTLHLEND £, WK A I 7 TRIEIZERY LR DIIMETIIH Y
Hh, mOMBEBORL REM A ONIE, 522130 HLTHHY T, 713 7~ UK

LFE K D 1 AFERRIT T A R OFRRE
U—7vay 7O FHRICER 2155720

Tool 8. Public awareness —better
targeting and informing people

* Training and information to guiding
companies etc (e.g.workshop 24 Sept 2013)

+ Letters sent to schools, article in
teacher’'s magazine

+ Visitor advice via new maps,
brochures, media, Pocket Ranger app, p=m
new webpage
www.doc.govt.nz/volcanicrisk

+ Results showed this was effective
with the schools & companies at
least

New approaches include more imagery, more targeted storytellmg agmage

virtual f\eldtnps (LEARNZ), GNS's Geotrips & Uni. Cant S \nrtual reality games
Video of Tau p p ruption 2550(!BPT Pp 0. Alse
bittps: A waww, ez 93 hitps

HEAD FOR THE HILlS p

i mnf e youtub
5.7l

e/ News-and-Eve ts\vn eoTrips

NETWORK now online. Integrated monitoring
& communication, auto-detection, public alarms or
warning in real-time, & response

Manitoring & research

Eventdetection&  ERLAWS
confirmation T

Public Warnings I :
. System

|
RESPONSE: DOC, RAL, GNS, POLICE, iwi, guides, visitors,

9, D=
BRI 5 TFEIOEKTFELH Y 7,

Tools 5, 8, 9 & 10. THE VOLCANIC ALARM a

Q)

community, councils, universities etc. See alsa Keys and Green (2008) GNS
[Eac_JE=iNY s

DY AL oREEIT 2R LT, 2Z vy 7 b HBILE T, 2D AT A
O, BEEFIZEIHERI A F—15, BIRIRE(

Tools 4, 8, 9, 10. Effectiveness measured &

residual risk revealed after public tests of:
1. Ski Area Alarm System (designed for “unheralded”
eruptions)

Reaction to the sirens etc
100%
20% R
80%
70%
B0%
350%

and broadcast

«  80-95% of ski area patrons normally
move out of risk zones during tests
¢ 2006 and especially 2007 tests took
y place just after eruptions and well
(1 1 1 |1 publicized lahars, suggesting some
I =0 B K association between the events and the
response

Percentage who moved out of risk
zon

+ These data suggest ski area users
became complacent in 2007 and

'SF? '§P «5& '\?é\ '5& é;h £ & assumed the tests were just tests,
Ski seast and so they didn’t need to move

See also Leonard et al (2008)

+ Results from surveys of the response of
ski area patrons to blind tests of the siren
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FoTELLTWET, FRIT, 2006 4 & 2007 FIEIEF IS o TWET, EADOEZ THE
DIZZL DRBBFEAEL TNz, AF—FEDEIBRIKO Z 2RI L e kiR,
WA T IO D DOV ET N E B XD LR TNl 2T — X D/RLTVET,
FHELLIE, ZOATA FITRLEXEICED L TWET,

, KIWFEHEND OFRIZESHNTEREDD
Tools 4, 8, 9, 10. Effectiveness measured &

residual risk revealed after public tests of: BORITIX, 2018 D 2015 O b E TR
2. Light signs (deployed during an eruption episode) 1}_ éﬂfl/\i L7 ﬁji U—lf ‘?_’f Z) I% E%E&i
Reaction to the light signs ﬁ%fﬁ_z}\ %j’b%j‘ﬁﬁ’?}‘ L /‘/5\— L,C\ 7 ‘3/1,

« Results from surveys of response to

T 0 b il VRFARNCHEEZFHIILE LZ, 98% DK

lights when they were on

+ 90% understoad the key message gjj% G‘j:‘ j‘f\‘@ 3 /I’ ]\ 7§) p=3 ):T L/ T |7 5 0) A\/f‘J‘ %

at that time

i senseie | 000013 2 DR AT T L, SBIC

T T )

2 OB CHE L TR A& LR LT Y o>

See also Keys et al (2015) HHAMERLTZY LT AR EE TN

L BHEPOTZDIL 10% 7T TLe, ZDOT A

NI, SCREBRITEICS 2N b0 F LT, MHREFETELNLTWE L, §6f

BOL NFTHFEDRERE TIPS T2 6 T, 207 A MIOWTOREIE, ZOATA KiZ
R LT RE TR TES N,

DOC'’s response system includes plans, ‘a H AR R O RIS IRHI S BAETIZ, AT

processes, guidelines, fact sheets (online &/ LA L 7 \ *

since Dec 2020) & the Volcanic Alarm Network AR & 75 /if VWETL 2019 FORT A |
TA T ROMLKLIRE, — i RO HoE BfR

o DOC's role in managing volcanic
L. risk at Tongariro Netional Park RN T S [E]5 A
L e \IBS ST BT 2 REISREEL, FIH, A A KT A

+  Duty officer roles, reflex tasks & phone callout

plan for voleanic activity (mostly false positive / Eﬁmu /*—- ]\ k %ha:%fj < *l“'?_{fﬁfoﬁ EO)//{)_XL‘

alarms of V.A.N)

= M t of risk, decision-making etc duri =
wrest and tapid or soweseataion ot vocane. | 2§ N THNA LT A MEENTZDOTT, ZD
activity

- Communicaticn & coordination with police etc \.‘/X 5: _ZA zﬁ;’ﬁ%%—: foa %ﬁ%ﬂ,a:%d l/ \ T l/ \ 6 : & Gi

+ Homepage for Volcanic response —archive of
plans, briefings, media releases, reports, risk

assessments sic W@Lfmtﬁfé&ﬁwiﬁozmvx%

LTI B O REBEE], B COMBNE R

E%ﬁihfwi#okm%ﬁ %#6%%& W@w&woﬂ\ﬁ%m THEKIZE S RNBLS
BT 5 HDONRZ D TT N, (RIS 2 M BT, BR L OMBE LS ENET,

7 ESHSCIE £®%ﬂ%%ﬁbtﬁ A=V HIELRTWVET,

:%6@»7N7ka%k%ﬂvxw%1#%2KLHtk%@$W?#Ow7&7KMﬂ
TEFR72IE KIN DT | BE NS LT 1 T, %ﬂﬁﬁfnﬁﬁﬁv 21ZEx FF b E
L7zo ®NE20124ET9, 2L i3, BARRER TITHERES LTTKD#%ZMnH
Wiﬁﬁjkwo%ﬁiMLiLt#\%ﬁibiﬁhﬁbkoLﬂb\$74b747/kw
KD 1 AR D 2020 4F 12 A LoVLaR 2087 o T BRI, a2 PR L & L7z, 37db b,
xS EEZE Uiz, PR, EADEBEZMET 5 L0 ) ERORAICESE | BILH S HEA
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DAL SN TWIT2D | a2 LSS 5 &0 ) FEILEET G T E LIZ23,
R Y BRI 2012 FEIKC, U A KT A T 2 RKILD 2019 FRECKEIRE, U 2 7126 %

Examples: Volcanic Alert
level increase to 2

*Dec 2012 -Feb 2013: advisory against
entering within 2km

*Dec 2020-January 2021: area within 2
km closed (This was a new approach to
8 management - previously legal access
mandate & emphasis on individual
responsibility inhibited managers from
2% closing areas to the public)

Ruapehu risk assessment

+'Permanent” caution against camping
inside 700m (Ri=1 x 1072 to 10#). Order of
magnitude greater to similar risk to:
Climbing at Mt Cook 6.5x 103 to 1.3 x 10*
per day of climbing (Malcolm 2001}

See alsc Jolly, Keys, Procter and Deligne (2014) re Te Maari

Health & safety — a reality check
+ Impossible to reduce risk to zero if people enter volcanic &
hazard zones

« Visitors do not expect “sudden” eruptions, are not
prepared for them and have little risk tolerance

- Some high or false expectations e.g.:
» “They'd close the TAC if it wasn’t safe”
= “It's only a test [of the ski area alarm system]"

« Public awareness — impossible to do enough, or quickly
enough. MUST rely on tools like closures, infrastructure g »
location & design etc (e.g. middle picture). Are they enough? &

Or could closures become too conservative?

« Staff/individual H&S possible at much higher level but -
management at TNP has still “failed” at times e.g. fack of @ ;
data, failures in communication-response chain, ;
inadequate risk analysis, duty of care

+ NZ Govt working on new, stronger safety rules
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CONCLUSION: We can only reduce volcanic

risk (not eliminate it)
+ Learn from the past - especially from near misses!
« Knowledge of the hazard & risk is very important
# Even small eruptions pose huge risks to anyone within 1-2 km

# Quiet era at some volcanoes may be followed by useful precursor events if we
can detect & react to them fast enough — but this may be difficult for small
eruptions

= All risk management tools are required: some more effective

« Greater risk aversion in TNP following 2012 eruption near Tongariro
Alpine Crossing and 2019 eruption of White Island

» Most near-miss events in TNP have been preceded by volcanic
warning signs including eruptions within an episode

» Need to be vigilant & decisive in reacting to volcanic unrest
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« Very important to have a transparent method of making good
decisions, and communicating them quickly and widely

« Sudden {especially unheralded) eruptions & lack of awareness by
climbers, tourists etc are serious concerns
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Erupticn lahars 23 September 1995
Photo by Noel Woodfield

Lahar arrival times and velocities from P Otway
showing short time-frames requiring rapid
independent response by public in the area

2:07-2:23 min to top
of Far West ski run

: v -
=~ y __,3:i2-3:28 min to Far West queuing arez
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Volcanic Risk Management for Climbers, Show Sports and Tourists in

Tongariro National Park

Dr. Harry Keys (Formerly with NZ Department of Conservation)

Volcanic risk management for climbers,
tourists and show sports in Tongariro
National Park, New Zealand.

= o
Snow boarder 600 m |
inside “High risk
waming area”: area
expanded 3 days
before

Outline of presentation
hop and symposium "Volcanic risk 1t for climbers or tourists on
volcanoes” National Research Institute for Earth Science and Disaster Resilience, Japan, 3-5
December 2021

* NZ volcanoes

+ Deadly eruptions in NZ

» Snow sports, hikers,
climbers and tourists in
Tongariro National Park

* Near misses in TNP

+ Managing the risk — the
tool box

+ Lessons from TNP

NZ’'s active volcanoes and the Taupo
Volcanic Zone

Soma of oldest volcances
in NZ (up fo 24 MA)

e e 3 o=
A Fatal sruptions in last 140 years
A Non-atal eruptions in last 170 years

¥ wiLmcon

Eruptions in history of NZ occupation

Dr. Harry Keys

Okay. This is a picture of Mount Ruapehu
erupting during its last eruption episode
almost 25 years ago, and on the bottom left,
you can see inside a yellow circle, a little
dot who is a snowboarder, and he is 600
meters inside the high-risk warning area
which was expanded 3 days before. He got
a big fright.

I will start
records in

An outline of my presentation.
with New Zealand eruption
general. Then, I will talk about the tourists,
who they are, the climbers, hikers and
skiers in the Tongariro National Park. I will
talk about near-misses in the National Park,
and the rest of my talk will be about
managing the risk, the toolbox that we
have used and
National Park.

lessons from Tongariro

This is a map of the North Island of New
Zealand and the Central Volcanic Zone, and
the big red triangles are where the fatal
eruptions have been. in the last 140 years
when Europeans were in New Zealand.

Smaller triangles show the active
volcanoes in the Tongariro National Park
where I will be talking mostly about, and
Mount Taranaki. There have been no fatal
eruptions at these in the last 170 years.
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Five fatal eruptions and related volcanic There have been at least five fatal
i | L i - - -
SR I AGHEERNES hiSHly eruptions and related volcanic events in
Aotearoa-New Zealand's history going back
Whakaari* December 2018 1914 (landslide - . .
{White Isiand) (22 fatalities) avalanche/lahar killed 10} 7 to When |t was fl rst Settled some 800 yea rs

Raoul 2006 {1 fatality) 0

Ruspshe 0 o T ago. The Whakaari/White Island eruption

e P TStecE (uknown tamy) ML in December 2019 with 22 fatalities was
Rangitoto 0? 1400 CE (unknown if any) . . .

: ’ the most recent. Earlier in 1914, a landslide
*Manyemplmnssince 1820s: those in 2012, 2013 and 2016 represent potential k|||ed 10 Sulphur Workers there_ At Raoul

near miss events prior to the 2019 tragedy

Island the northmost island of New Zealand
there was one eruption fatality in 2006. No
fatal eruptions have been experienced at Ruapehu yet but an eruption in 1945 led
to a major lahar in 1953 that damaged a railway bridge causing a train disaster.
Tarawera is the other volcano where there has been at least one serious fatal
eruption - in 1886. We do not have records of any fatalities from these or other
volcanoes or one in Auckland that erupted around the time or after NZ was settled
by the Polynesians.

Tongariro National Park World Heritage Area Tongariro National Park is a World
NZ’s oldest national park and birth place of . L ,
many adventures Heritage Area, and it is New Zealand's

oldest national park. It is a birthplace of
many adventures. And on the left, you can
see Sir Edmund Hillary when he was a
young man. He was one of the first men to
climb Mount Everest, and he first touched
snow on Ruapehu.

The volcanoes of Tongariro National Park
are sacred to the local Maori people. They
are very active volcanoes. They are very

o sage NS , accessible. Access is free, and they are

popular. So, from the back, we have Mount
Ruapehu which last erupted in 2007 with its

i e - X three ski areas, including the largest ski
Iasl erupte‘:_j 212 -3 ( \(

P W\ N area in New Zealand. And then, we have

the Tongariro Ngauruhoe massif in the
foreground with the volcanic vents
Ngauruhoe, Red Crater, and Te Maari, with their last eruption dates. The last
eruption of this massif was at Te Maari in 2012. And winding through the middle
of these volcanoes and vents, is the Tongariro Alpine Crossing, which is a very
well-known and most popular one-day hike in New Zealand.

Pholo by Paul Dawson
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Recreation and tourism in TNP pre- So, who are the visitors to
COVID pandemic- who are the visitors? Tongariro National Park? Pre-

« 900,000 visitors per year, mostly transient
(compared to NZ population of 5 million)

¢ 450,000 skiers and snow boarders at ski areas
in winter (90% domestic incl 1% in local
government Districts, 52 clubs have 1,500 beds
below Whakapapa ski area)

« 150,000 hikers per year on Tongariro Alpine
Crossing (pre-pandemic), mostly in summer,
50% 20-29 years old, 75% international, mostly
“occasional hikers” first time on TAC

*  Up to 200 climbers (mountaineers) and hikers
per day around higher craters

* Increasing year-round tourism on Whakapapa
ski area via new gondola: towers beside and in

pandemic, there were almost a
million visitors per year, mostly
transient, which seems relatively
high compared with the New
Zealand population of 5 million.
Almost half a million skiers and
snowboarders visit these ski areas

lahar path

* More than 600 people per hour are exposed to : Jel . R
potential volcanic hazards within 1.5 km of vents Photos: Karen Williams in winter. M ost Of th em are
at busy times & Bubs Smith

domestic rather than international
and only a relatively small percentage come from local government districts. But
there are also 52 clubs from all over the North Island in New Zealand with 1500
beds in those club lodges. There are about 150,000 hikers per year on the
Tongariro Alpine Crossing (pre-pandemic), mostly in summer. Half of them are
20 to 29 years old, 75% of them are international, and mostly they are occasional
hikers on their first hike over the Tongariro Crossing. In terms of climbers, that is
mountaineers and hikers, there are perhaps 200 per day around the higher craters.
There is also year-round tourism on Whakapapa, with tourists getting to 2,000
meters on Ruapehu via a new gondola, which has towers in and beside a lahar
path. We estimate more than 600 people per hour and occasionally over 2000 per
hour can be exposed to potential volcanic hazards within 1.5 kilometers of the
vents at busy times.

Ten eruptions with 12 potential or actual In Tongariro National Park there
near misses in or near TNP in last 75 years- have been 10 eruptions with 12

involving scientists, skiers etc, climbers, hikers, workers.

potential or actual near-misses

Further details of these events in Keys & Williams (2014) since 1945 These are events

where no one was killed, but people

Risigein e e were injured, or they narrowly
2007) 975,1995, 2007, Tangariro tunnel A L. i

: Sk Eresdans i consinucion workers avoided injury or fatality. There are
e, e

T Gmear " patars, groomer further details of these events
driver during eruptions

Tongariro- 1 (Nov 2012) 2(1975, Aug 2012) 0 ino record of amyone on published, but th ey involve

Ngauruhoe Scientists and helicopter Schoal party, hikers highway having near miss

pilot with secondary lahar of Oct
2012)

scientists, skiers, snowboarders,
climbers, hikers, and workers.
Ruapehu is by far the most well represented with four close shaves in the vent
area, four in the Summit Hazard Zone and lahar path and one in a lahar path
outside the national park. At Tongariro and Ngauruhoe, there was one near-miss
in 2012 involving a group of four scientists and a helicopter pilot and there were
two sets of hikers in 1975 and in 2012.
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“Sudden” eruptions “Sudden” eruptions (eruptions without

Near miss involving a school party hike

+  Eruptions without waming are the biggest  ana s pyrociasic flow during the warning) are clearly the biggest concern for
coniern for people — we already knew gg::;;r;]oe 1974-1977 episode (Herb
- people, and I assume we already knew that
as it is a basic reality! But many eruptions

+ Most Ruapehu eruptions have no useful
immediate precursors (Sherburn et al
2008)

= But many eruptions have some general
“warning signs’ (“unrest’) before them
e.g. seismicity, changes in gas, uplift, Rescue of a badly injured climber: the
cracks in ground, crater lake changes only near miss in TNP from a totally

+ These ‘heralded” eruptions include a unheralded eruption - cold Crater
sudden eruption without other warning ENRREARRNIMEUCT(N ki Hughes
following a quiet period of days to months
during an eruption episode (top right picture)

+ Some eruptions have no such warnings
at all —we refer to them as “unheralded”

* Most of near miss eruptions in TNP since
1945 have been “heralded” eruptions!

have some warning signs or unrest before
them, like seismicity (mostly unfelt but
detectable with seismometers), gas or
temperature increases or ground
deformation. In this definition these are
“heralded” eruptions and include a sudden
eruption during a quiet period between eruptions within an eruption episode. Such
a quiet period might be days to months long. So, it can be a complicated curve
ball when there is a long eruption episode with eruptions only every now and then.

Some eruptions have no warnings at all, and we refer to them as “unheralded”
eruptions. Most of the near-miss eruptions and other events like delayed lahars
at Tongariro National Park since 1945 have been heralded. In other words, they
have been preceded by some kind of warning signs either instrumentally, or an
actual eruption or situation in previous days to months or years. Unfortunately,
many of such volcanic signs are very difficult to interpret as warning signs
beforehand so most often they are disregarded!

In the “Sudden eruption” photographs, the top picture is a photograph taken
during the last climatic episode of Ngauruhoe's last eruption when there was a
party of hikers just at the bottom of that pyroclastic density current half an hour
before that.

The bottom picture on the right is during a successful rescue of a badly injured
climber who had been hit four hours before by a flying rock (a ballistic projectile)
from the most recent eruption of Ruapehu. He was the only person who has been
injured in an unheralded eruption in the National Park, although with hindsight
there were some warning signs (poorly quantified) suggesting a slightly increased
probability of an eruption at the time.

Risk Management 7\ Risk management is a well-tested

Process process almost everywhere in the world. I

am not going to go over it in detail, but
obviously, you identify the risks, you
evaluate them, you treat or mitigate them,
you communicate and consult about those
treatments, and then you monitor and
review this. That is a pretty much a
standard process.

Well-tested approach:

1. identify risks

2. evaluate risks

3. treat/mitigate risks

4. communicate & consult
5. monitor and review

Monitor and Review
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'Managing the volcanic risks: evolving tool box Managing volcanic risks on

5 1. Land tenure & planning (e.g. general maps) Tongariro National Park and its

2. Infrastructure location, design & : H H
protection(1953, 1969 &1975,1995, 2007, 2012) immediate surrounds involves a

. GeoNet monitoring of volcanoes, & research “toolbox” of p|a ns procedures
etc by GNS, universities, DOC etc !

. Volcanic Alert Levels used for communication and processes that have evolved
. Communication between staff on duty and

agencies including internally since 1953. I am going to go
. Warning Levels & decisions re warnings, facility .
operation/closures & other management throth them C|UICk|y, and then,

. Operational knowledge, work place safety & . -
eIt I will focus on a few. The first

. Public awareness work & rapid communication one is land tenure, and that is
. Real-time warning systems (e.g. Eruption !

Detection System, TAC light signs) where about who manages the national
people are at risk . . .
10.Response plans, training & testing park, Ieglslatlon and plannlng.

The second one is about
infrastructure location, design, and protection. The dates shown are for the

significant volcanic eruptions and other events where there were fatalities or
serious near-misses which were major learning experiences and where we heeded
important lessons.

The third one is monitoring of the volcanoes by the volcanologists, GeoNet
Science and universities and DOC doing other research. This is pretty much a
standard approach and in Japan, you do that well as well.

Volcanic Alert Levels are used for communication. Every country with volcanoes
has these. Japan has one just slightly different from New Zealand’s, but it is the
same principle.

Communication between staff on duty and between different agencies in real or
near-real time, including within agencies, is very important.

Next are Warning levels based on the information from the volcanologists which
are converted to decisions regarding warnings, operations, closures, and other
management that might be required.

Operational knowledge, workplace safety and training of staff involved are basic
requirements, as of course are public awareness work and rapid communication to
the public. Such “training” of the public can be very difficult, especially for those
new to an area or for those who are hard to educate.

On Tongariro National Park, we have had three real-time warning systems that
provide alerts to people are at risk, which I will talk a bit more about. These
include a system of speakers and sirens operating on the largest ski area for up to
35 years with many refinements over this time, and the Tongariro Crossing where
light signs were deployed for two years after the track was finally reopened fully
after the 2012 eruption episode.

Finally, we have the response plans to those systems, training and testing them.
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Tool 1. Land use and planning

A national park covers most of the Tongariro Volcanic Centre
Regulations and well-developed ‘duty of care’ allows hazard
mapping, risk assessments and other tools (e.g. active warnings,
concession management) to be mare effective (cf White Island)

Crater Lake 2530m

I will go through a few of these tools in
more detail. Tool number 1 is land use and
planning. A national park covers most of
the Tongariro Volcanic Centre, and this
allows regulations and hazard mapping,
risk assessments, and other tools to be
more effective. I do not want to go into this
too much, but it is clearly more effective at
Tongariro National Park than it was at White
Island in 2019, and the exact reason for this
is still unclear to many of us.

Tool 3 is the standard system all around
the world. I know in Japan, you have this,
too, where the volcanologists have
deployed seismometers, blast detectors, tilt
meters, cameras, and other systems, and
they are all connected to central hubs with
high- speed internet and radio
communications. There is significant
infrastructure at Ruapehu. The top right

picture shows a typical GeoNet station, this one on the north side of Tongariro. So
those tools are used to monitor the volcanoes.

Tool 3-4 (). 2012 Te Maari pre-eruption
unrest & Volcanic Alert increase

Gas smelton  Volcknic gas  Acid gas strong

Mid June steam SH46 mehsured smell on SH47
& reports on Te Maari

quakes

Depth of !
earth- '+ "
quakes

1 = i
. TR ¥
] H '

Magnitude ]
of EQs

Volcanic Alert Level
raised from 0 to 1 Geol® i

No. of
earth- -~ . -
—

First (main)
eruption 6
August

These are some images from the 2012
pre-eruption period of the Te Maari Volcano
during the period of the unrest. These
include the number of earthquakes from 11
July, the depth of them and their
magnitude. It is difficult to see any clear
trends, but early on in June, there were
steam reports, and later there was gas
smelt on the highways, volcanic gas was
sampled, its composition was changing to

become more magmatic rather than hydrothermal and it developed a strong acid
On 20 July the volcanic alert was raised from its
normal 0 to 1. Then, on the 6 August, there was an eruption, and the hut over 1.5
kilometers from the volcano was badly damaged. If there had been anyone in the
hut or on the track nearby, they would have had a significant risk of deaths or
injuries, but fortunately there was no one at that time.

rather than geothermal smell.
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Tool 5 etc. Hazard maps changing with time, increasing knowledge Tool 5 is an example of more
& changing audience after the 6 Aug 2012 Te Maari eruption| . .
information. These are hazard

14 August 3 pm for For community ¢ 19 late October DOC map

agencies August, final 27 August ~ onsignson Tong. Apine | maps that are typical around
Crossing targeting hikers

TE MAARI ERUPTION PHENOMENA

volcanoes showing where the

w‘-”%@\ hazard zone is, and this is a pretty
b
much standard tool as well. But

\; they should change with time as the
/ scientists learn more about them
e - and particularly as the audience
changes. The first one is an early

map from the 2012 eruption where
the volcanologists were trying to work out how big the eruption might be. The
second one was the first one they put out for the community, showing the area of
high risk and the area of flow hazards across the highway. There are houses here.
And the third map was later in October when the track was opened for hikers on
the crossing. This was just for people on the crossing, targeting them, not the
community beyond the park.

‘ Tool 6 is an example of becoming

Tool 6. Better informed & timely a better informed and aiming at

management decision making - _ N
Increasing use of risk assessments & visitor safety policy tlmely decision
but not fast and not infallible management which as is shown

below can be difficult to do. In New

Zealand in Tongariro National Park,

making for

there is increasing use of risk

assessments and visitor safety

Risk per hike, using BA%ile of eruption probability
] i * = i

. policy, but these may often not be

fast enough and are not infallible. I
will quickly take you through this
graph, but there s more
information, which you can read about in the paper referred to. So, the first
eruption on the 6th of August, was followed by the first risk assessments done as
time progressed. After the first eruption the risk assessed dropped (following a
lahar in mid-October) below the calculated risk tolerance of individuals and so the
track was reopened. Shortly after that, the volcano erupted again and the risk
was recalculated taking better account of pyroclastic density currents so the risk
took longer to drop. Finally, the volcano was opened some months later for the
2013 winter and 2013/14 summer seasons.
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Tool 7. “Operational awareness” as it a
applies (or should apply) to climbers, skiers &
& snow boarders and tourists in TNP

Know the hazard areas & status
of the volcano you are visiting
before you visit, and weigh up
the risk. (How many do this?)

2. Know what to do in eruptions

~ Get out of valleys if alarm sounds

VOLCANIC HAZARDS AT WHAKAPAPA 1.
MTRUAPEHU

# If caught in Summit Hazard Zone:
« Seek shelter behind boulders etc

« Watch for flying rocks - try to
dodge them then protect head

+ Avoid the blast -move away from
the vent

= Descend via ridges not valleys

Tool 7, operational awareness at
it applies or should apply to
climbers, skiers, snowboarders and
tourists. The first point I would
make is people need to know the
hazard areas of the volcano when
they are visiting before their visit
and weigh up the risk. But a
question is how many people do
that? And people should know what

to do in an eruption. At Whakapapa

ski area they should get out of valleys if the alarm goes because of increased
danger from a lahar and, of course, in the summit area, they need to seek shelter
as best they can, watch for flying rocks, avoid the blast if they can, and can
descend via ridges, not valleys. This is all very well to say, but that is the outline
of what people should know to do. The map has recently been upgraded and is
posted on all the club lodges, in the cafeterias, toilets and other places around the

ski field.

Tool 8. Public awareness —better
targeting and informing people

* Training and information to guiding =
companies etc (e.g.workshop 24 Sept 2013)

+ Letters sent to schools, article in
teacher's magazine

+ Visitor advice via new maps,
brochures, media, Pocket Ranger app, e
new webpage
www.doc.govt.nz/volcanicrisk

* Results showed this was effective
with the schools & companies at
least

New approaches include more imagery, more targeted storytelling signage,
virtual fieldtrips (LEARNZ), GNS’s Geofrips & Uni. Cant s virtual reality games
Video of Taupo super-eruption 25,500 BP, Te Papa, Wallington hiip gshel), Also
herps:// www.learnz.o rg.nz/natu 5193 https.//www.gns.cri.nz/Ho

[]

HEAD FOR THE HILLS.

alhazards 193

Tool 8, public awareness. This is
a big one involving better targeting
and informing people, which can be
difficult to do in a timely and
comprehensive way. You can
do with  better
resources and will. I will give you

always more
some examples from a training and
information workshop we had for
guiding companies, etcetera almost
a year after the Te Maari eruption.

We had the workshop, we sent

letters to schools, we put articles in the magazines, and as well as sending
information out via the media, we created new maps, brochures and a webpage.
The results showed that this was effective. The schools and companies at least
knew what was going on and changed their behavior. Since then, there have been
new approaches including better use of imagery, more targeted storytelling
signage, and a series of virtual field trips, and I have given you some URLs there

that you might be interested in.
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Several tools integrate this
Tools 5, 8, 9 & 10. THE VOLCANIC ALARM c‘ _ _ 9
NETWORK now online. Integrated monitoring volcanic risk management,
& communication, auto-detection, public alarms or including the Volcanic Alarm
warning in real-time, & response . . )
—— - Network, which is now online.
jonitoring & research
| - There is integrated volcanic
il \\ | - - . -
Svent deston s ERLAWS] i S | monitoring and communication,
S > . . .
T e automatic detection of eruptions or
Whakapapa Ski Lights etc . . . .
e v | SRR A eruption-like warnings like
| — m earthquakes, public alarms,
RESPONSE: DOC, RAL, GNS, POLICE, iwi, guides, visitors,

community, councils, universities etc. See also @s | a:: :ireen ﬁoo&) E‘-‘E,Dﬁﬁ
shown and see a bit more detail. At the top, you have got the GNS GeoNet
seismometers, blast detectors, and so on. Then, you have got the systems where
the warning systems get promulgated from, and out to area alarm system sirens,
lights, and stuff and down to the response. Most of the current systems are
automated. So, the automated response goes to all those agencies, the ski
company, the emergency managers, and so on and then there is a manual phone
system, which tells you whether it's real or not.

warning in real time, and response.
You can go on to this publication

The important thing that I was
Tools 4, 8, 9, 10. Effectiveness measured & P 9
residual risk revealed after public tests of: keen to do was to measure the
;.ruspizzgrse)a Alarm System (designed for “unheralded effectiveness of these systems. I
Reaction to the sirens etc + Results from surveys of the response of WI” O th rou h some Of thls and
! p
100% l_ ski area patrons to blind tests of the siren ) .
& o _ — | andbroadeast summarize the effectiveness and
i m——— T . .
‘é,iﬁi . 1 o oy e the residual risk apparent after tests.
§§£: | | . Eublicfzed lahars, sF:.nggesling some The first is the Alarm System for
@ 1 association between the events and the
{ i o SR Whakapapa ski area, showing the
g 9% "6 » A & ® © . o o  became complacentin 2007 and
FEFS LSS TS tsumedtne tovs wors justtats, results from surveys of the
Ski season and so they didn't need to move
response of ski area patrons to blind
See also Leonard et al (2008) tests. The public did not know the

tests were going to happen. So, the sirens and a broadcast message were sent
that there was a lahar coming through the ski area. And 80% to 95% of the ski
area patrons moved out of the way. So, most people got out of their way, but not
everyone. You can see the response to the sirens in different years, but in 2006,
and especially 2007, the response was very poor. These were just after eruptions
had taken place and much publicized lahars, suggesting there although there was
some response, the data suggest that the ski area users became complacent in
2007 and assumed the tests were just tests, which they were, and so they did
thought not need to move. There is more information in the publication listed.
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Tools 4, 8, 9, 10. Effectiveness measured & The light signs involved electronic

residual risk revealed after public tests of: lights which we could change
2. Light signs (deployed during an eruption episode . . .
L R depending on what information we

would get from the volcanologists.

+ Results from surveys of response to

i e e (e The signs were deployed on the
+ 98% of TAC visitors saw the red
lights when they were on . .
e S volcano from 2013 until mid-2015.
at that time
 73% knew they should turn back, Normally, they were on green for go,
10% waited etc .
* Language is NOT a significant but if we wanted we could change

barrier to understanding when using
simple graphic signage

them to orange or red. And we
measured again the effectiveness

s il il and the residual risk with blind
public tests so hikers and guides did not know they were going to be turned on.
We found that 98% of the visitors saw them when they were on. 90% of them
understood the key messages, 73% knew they should turn around, while 10%
waited for other people to confer with, or other information. After that the test
and data became unrealistic because there was no indication people of meeting

those ahead returning, or any eruptions. Importantly, we found that language
was not a significant barrier. These were simple messages in English, and for
many of the visitors, English was not their first language. So that was a very good
unexpected outcome of the study. There is also a bit more information about this
test in the reference shown.

DOC's response system is now

DOC'’s response system includes plans " N . .
P y R ’ ‘, online and includes plans, processes,

processes, guidelines, fact sheets (online

since Dec 2020) & the Volcanic Alarm Network guidelines, fact sheets, decision
DOC's role in managing volcanic making, and DOC's role in
risk at Tongariro National Park . . . .
managing volcanic risk at Tongariro
Includes: National Park. This was put online
+  Duty officer roles, reflex tasks & phone callout
plan for volcanic activity (mostly false positive as a result of |ntense publlc and
alarms of V.A N)
e o e aaan | media interest after the
activity
- Eommumcaftior:[&‘cogrd\natwonwnth po:w‘ce el-;; Whakaan/Whrte Island d|saster in
. nmepage jor DCEI.".IC response —arc \VE-G
i A 2019. You can imagine the DOC

system was under intense scrutiny.

The online information includes duty
officer roles, automatic tasks, phone plans for volcanic activity (mostly false alarms
or strictly speaking “false positives”) and explanation of the management of risk,
decision-making, different kinds of escalations of volcanoes or eruptions,
communications and coordination with the police etc. There is also a homepage for
important documents and archives.
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Examples: Volcanic Alert So, two examples are given for Ruapehu
level increase to 2

.Dec 2012 Feb 2013 aavisory aganst | DOLH for when the Volcanic Alert Level set
entering within 2km

-Dec 2020-Janvary 2021 areawithin 2 | DY GeONet Science was increased from one

km closed (This was & new approach to . )
management - previously legal access | t0 two. Ruapehu is an active volcano and
mandate & emphasis on individual

responsibility inhibited managers from

closing areas to the public) norma”y is at level one, but on two
R hu risk t . . .
o AN occasions in the last 10 years, it has been
iﬂswdel 700m (Ri=1 x 102 ta 19'4) Order of . ) ) )
miagihide grealac i3 simlar fek {a increased to two. The first timein 2012, the

Climbing at Mt Cook 6.5x 103 t0 1.3 x 104
per day of climbing (Malcolm 2001)

Department of Conversation put out an
advisory, noting in the media etc that

See also Jolly, Keys, Procter and Deligne (2014) re Te Maari

people should not enter within two
kilometers, but we did not close the area. But fast forward to December 2020, a
year ago, after the Whakaari eruption, when it went to two, the area was closed
by the Department of Conversation. This was a new approach to management.
Previously, the legal mandate of free access and emphasis on individual personal
responsibility for climbers and tourists inhibited the management of closing areas.
But after the Tongariro eruption in 2012 and the White Island eruption in 2019,
there was less tolerance for increased risk and therefore much more proactive
management. At the bottom of this slide are some risk assessment numbers. We
calculated that the risk for someone camping within 700 meters of the crater was
an order of magnitude greater or similar to the risk of climbing New Zealand's
highest peak Aoraki/Mount Cook. So, we have recommended that people do not
ever camp there and a permanent caution against people camping there remains
in place. Very few people camp within 700 m now but some climbers camp
overnight in the Summit Hazard Zone (2 km).

Health & safety — a reality check Finally two slides summarize some of

+ Impossible to reduce risk to zero if people enter volcanic
hazard zones

the lessons learnt at Tongariro. As a

reality check, health and safety must be
an important aspect of volcanoes and is
much more than being just about routes
to and from active craters and
interpretation of volcanic nature. It
should be easy to understand that it is
impossible to reduce risk to zero if

+ Visitors do not expect “sudden” eruptions, are not

prepared for them and have little risk tolerance —

« Some high or false expectations e.g.: |
~ “They'd close the TAC if it wasn't safe”
» “It's only a test [of the ski area alarm system]”

« Public awareness — impossible to do enough, or quickly
enough. MUST rely on toals like closures, infrastructure
location & design etc (e.g. middle picture}. Are they enough? &=
Or could closures become too conservative?

Y]
« Staff/individual H&S possible at much higher level but : g
management at TNP has still “failed” at times e.g. lack of /@ |
data, failures in communication-response chain, ¢

inadequate risk analysis, duty of care

people enter volcanic hazard zones. So,

« NZ Govt working on new, stronger safety rules

if people can go there, you cannot
reduce the risk to zero. Visitors do not expect sudden eruptions and are not
prepared for them, and very few seem to have any risk tolerance for them. There
are some high and false expectations and we often used to often hear two classic
ones:
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X “they (i.e. we) would close the Tongariro Crossing if it was not safe” but, of
course, the Department of Conservation and the scientists do not always
know that it is not safe but can only do their best;

X “it is only a test of the ski area alarm system”, which obviously, when we

were doing it, it was always test but, one day, it will not be.

So, with public awareness — I mentioned this before, it is impossible to do enough,
and it is probably impossible to do it quickly enough in such a way that everyone
exposed to the risk will understand what to do. We have the sirens going within
30 seconds, but not everyone will obey the message or respond like they should.
So, I suggest that if we want to lower the risk even more, we need to rely on tools
like closures of areas as well as making sure infrastructure location and design is
safe. But are they safe?

In the middle of the picture on the Health and safety slide, you can see two
people holding up sticks. This was during the design phase of additional lahar
protection structures around one of two towers of the gondola. It is about three
meters high, which is small compared with the ones in Japan that you have, and
the question is will they be high and strong enough? We did our best to design
them in the face of technical uncertainty and financial constraints. The question
is will they be enough if in the unlikely event that a lahar occurs during a period
of high risk if other design, pre-closure and evacuation safeguards that are in place
do not prove adequate?

At an individual staff level, health and safety can be achieved to a much higher
level. But management of Tongariro National Park has still failed at times over past
decades, as shown by the near-miss events. Although each have been followed
by improvements in systems and procedures, a systematic review of near-misses
has not been done. They are due to things like lack of data, lack of clear precursors,
failures in the communication-response chain, inadequate risk analysis, and
inadequate duty of care. But the Department of Conservation is working on this
stuff and the New Zealand Government is working on new, stronger safety rules.

CONCLUSION: We can only reduce volcanic I lusi | d | .
risk (not eliminate it) n conciusion, we Ccan only reauce volicanic
« Learn from the past - especially from near misses! risk we can nOt ellm | nate |t a nd I Contend
- Knowledge of the hazard & risk is very important ’ 4
» Even small eruptions pose huge risks to anyone within 1-2 km
# Quiet era at some volcanoesumay be follow};d byv:Jseful precursor events if we th at We n eed to |ea rn fro m th e pa St * We
can detect & react to them fast enough — but this may be difficult for small . .
ruptions must learn from near-misses, especially.
« All risk management tools are required: some more effective . .
«+ Greater risk aversion in TNP following 2012 eruption near Tongariro Knowled ge of the hazard and risk is ve ry
Alpine Crossing and 2019 eruption of White Island
+ Most near-miss events in TNP have been preceded by volcanic im portant. Anyone who is worki ng or
warning signs including eruptions within an episode
+ Need to be vigilant & decisive in reacting to volcanic unrest runn | n g com pa nies on V0|ca noes n eed to
« Very important to have a transparent method of making good
decisions, and communicating them quickly and widely kn ow What the VO I cano can d 0O a nd need to
+ Sudden (especially unheralded) eruptions & lack of awareness by
climbers, tourists etc are serious concerns
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know what management is, or should be put, in place, including chains of
communication. Even small eruptions pose huge risks to anyone within one to two
kilometers as you found in your Ontake eruption.

It is becoming clearer that quiet periods at volcanoes, at some volcanoes at least,
may last for decades. They may be followed by useful precursor events before
eruptions, and if we can detect them and react to them fast enough, we can warn
people. But this may be difficult for small eruptions and there may be very little
warning. Obviously it requires monitoring equipment to be deployed on the volcano.

All risk management tools are required, but some are more effective than others.
In Tongariro National Park, there is a greater risk aversion by managers following
the 2012 eruption of Tongariro and the 2019 eruption of Whakaari/White Island.

Mostly near-miss events in Tongariro National Park have been preceded by
volcanic warning signs of some kind, even though they may be vague. Only one
(2007) of all those near-miss, would-be-fatal eruptions, did not have any warning
signs apart from the Te Waiomoe/Crater Lake of Ruapehu being cold and usually
strong gas emission being detected by someone (myself!) some days before. The
lake gets cool most years and cold occasionally due to reduced heat flow. Only on
a few of these occasions when it is cold is there an increased probability of erupting.
We have not worked that out yet!

We need to be vigilant and decisive in managing the volcanic unrest, and it is
very important to have a transparent method of making good decisions and
communicating quickly and widely.

And, finally, sudden, especially unheralded eruptions and lack of awareness by
climbers and tourists are serious concerns in volcanic risk management.

APPENDICES (reference only) That is my talk.
References noted: There is a slide listing
DOC, 2020. DOC's role in managing volcanic risk at Tongariro National Park some of my references
https:/iwww.doc.govt.nz/about-us/our-role/managing-conservation/recreation- . .
management/visitor-risk-management/docs-role-in-managing-volcanic-risk-at- which you can check if you

Tongariro-national-park

Jolly GE, HJR Keys, JN Procter and NI Deligne, 2014. Overview of the co-ordinated risk-based
approach fo science and management response and recovery for the 2012 eruptions of Tongariro

want. One is a hyperlink,

volcano, NZ. J Volcanology & Geothermal Research http://dx.doi.org/10.1016/j.jvolgeores.2014.08.028 which you Can click on it to
Keys, HIR and PM Green 2008. Ruapehu Lahar New Zealand 18 March 2007: Lessons for Hazard

Assessment and Risk Mitigation 1995-2007. Journal of Disaster Research 3 (4): 284-296 see what the Department
Keys, HJR, 2015. Tongariro Alpine Crossing visitors surveyed on effectiveness of new electronic light .

signs. Tongariro Journal 21: 48-51. of Conservation does.

https:/fissuu.com/projecttongariro/docs/ejournal_2015_020915_rgb_low_res

Keys, Hamy and Karen Williams, 2014. Volcanoes of the Tongariro National Park, NZ. Pages 155-182 in
Erfurt-Cooper, P (editor) ‘Volcanic tourist destinations'. Springer-Verlag, Berlin

Leonard GS et al, 2008. Developing effective warning systems: ongoing research at Ruapehu volcano.
NZ. J Volcanology & Geothermal Research 172:199-215

Malcolm 2001. Mountaineering fatalities in Mt Cook National Park. NZ Medical Journal 114: p 78-80

Sherburn S et al 2008. EDS review and ERLAWS integration. GNS Science Consultancy Report
2008222, 117 p
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And finally this is a picture which I particularly like. It is a photograph taken by
a ski area employee of one of the biggest explosions in the 1995-1996 eruption
episode of Ruapehu. It is actually probably the biggest single, rapid explosion of
the episode. You can see the black tephra jets and water and bombs coming out
of the volcano. The black lines drawn on show where the lahars or mudflows
(volcanic mudflows) came down into the ski area. The fastest one was going at
up to 90 kilometers an hour (measured used a video someone made), and it got
into the side country of the ski area in just over a minute. The second one was
slightly slower, getting into the top of the ski area in two minutes, and into the
queuing area, where there could typically be 50 people, within three to three and
a half minutes. The tests we do aim to see how many people get out of the way
within 30 seconds to two minutes.

That is my talk, and I will pass it back to you guys.

Eruption lahars 23 September 1995
Photo by Noel Woodfield

Lahar arrival times and velocities from P Otway
showing short time-frames requiring rapid
independent response by public in the area

2:07-2:23 min to top
of Far West ski run

i~ -
=~ 9 ’ ‘__3:i2-3:28 min to Far West queuing are?

2. A

i
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“Questionnaire Survey on the Safety of Climbers on Mt. Fuji”
Kirara Maruyama (Yamanashi University)

Kirara Maruyama

I am Kirara Maruyama, master course student of Yamanashi University. Five
years ago, I graduated from Yoshida High School. Right now, I am undertaking
research. Now, the title today is Questionnaire Survey on the Safety of Climbers
on Mount Fuji. Nice to see you all.

First of all, the reason why we came up with this survey is the 2014 Mount Ontake
eruption and Mr. Noguchi and also Professor Jones referred to this. This was the
climbing season, autumn, nice day, lunch time and this eruption started, so it
claimed many lives. Now, actually, this Mount Ontake also had this eruption in
1979 but at that time it was offseason. There were not any lives claimed. In
terms of 2014, this was the best climbing season, so that is why we have so many
casualties. It was the worst season.

This eruption in 2014, right after the disaster, all the staff members and the guides
escorted the climbers to evacuate and the survey was conducted by a local
newspaper and about half of the climbers did not know that the Mount Ontake was
an active volcano. Mount Ontake, there was not much education done to the
climbers. The awareness of the climbers was really low and that was one of the
issues. Four years later, in 2018, in Gunma Prefecture, Motoshirane erupted.

At this time, this is not a mountain to climb but there is a ski resort and the patrol
members saw the plume and immediately escorted all the people to evacuate.
That is recorded. To be able to immediately take actions was possible because of
the Mount Ontake eruption and that is why they immediately acted. Looking at
this, if you have prior awareness on the volcanoes, the risks of the volcano disaster
would be lessened probably.

Now, about the risks. Generally speaking, this is how it goes. This is shown
generally. There are elements that decide the risks of the disasters. First of all,
there are hazards. Things called hazard.

I am sorry. I am not really operating this correctly.

But there is the natural phenomenon like typhoon or earthquake and also the

eruption. They are hazards. They are called hazards. That phenomenon, how
much will be people exposed to this. Also, to this phenomenon, how people are
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susceptible. Vulnerability is the word. These are the three major elements that
decides the elements of the disaster.

Let us think about the eruption of Mount Fuji. If we just adopt this to Mount Fuji
eruption about how much people will be exposed, I think that could be placed as
people and things. For example, in case of Mount Ontake, the climbers, although
they erupt, if there are no people climbing, then there will be no casualties. That
is fortunate. Climbing the volcanoes, it means that you are going to the place
where you could be exposed to the risk.

I believe that climbing the volcano itself is the risk. Also, I talked about the
vulnerability, how susceptible you will be impacted. I think we can replace this to
a lack of knowledge. Also, in 2014 at the Mount Ontake eruption, people had very
little knowledge about the active volcano. After it was erupted, people did not
immediately evacuate. Those people fell into victims. The lack of knowledge could
be the vulnerability.

Now, the way to think about the vulnerability as ordinary disaster, you think about
the shelters or evacuation route. But I would like to focus on the awareness of
people.

The three factors I would like to see how they are in case of the Mount Fuji. Mount
Fuji, as Dr. Fujii said at the beginning, it could erupt any time. As you all know,
Mount Fuji is an active volcano and it used to erupt every 30 years. We know that.
However, the last eruption was in the Edo era and it has been dormant for more
than 300 years. In Mount Fuji eruption, there are always precursors. The
precursors until the actual eruption, we do not know how much time we have.
That is how it is right now.

Also, the craters of Mount Fuji, the area range is really wide. This one, this shows
the expected craters, the range of the expected craters. The craters could open
anywhere in this area. The blue lines in here, this is Fuji Subaru Line. The black
one is Yoshida route. Three lines colored green are the routes from
the Shizuoka Prefecture side. As you can see, all the trails are inside this
range. Climbing Mount Fuji is going to possible craters. You are walking on the
possible craters and you have to be aware of that. Also, Mount Fuji is
called the Department of the Phenomenon. There were casualties in the
Mount Ontake because of the rocks that fell.
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How many climbers are there? Already, Professor Jones talked about this but there
are so many climbers. Within only two months, very many climbers visit Mount
Fuji and Yamanashi and Shizuoka Prefecture have crowded calendar. A calendar
that shows the possible date that Mount Fuji could be crowded. They were urging
people to avoid these crowded days and times. In the very crowded days, people
wear these headlights and even in the dark, they walk up the mountain. That is
because all the climbers want to see the sunrise on the top of the mountain. The
week time is a very crowded time.

The eruption of Mount Fuji. Well, the hazard is very much possibility and when it
erupts, it is very highly likely that many climbers will be involved in this. Then, in
order to mitigate the disaster risk through Mount Fuji, well, I talked about the
vulnerability which is the lack of knowledge and we have to reduce this. This is
going to be my main topic is that in order to reduce this, we have to know about
the awareness on the volcano and we made a survey.

First of all, this is the survey on the climbers on Mount Fuji and it was conducted
in September this year. We surveyed climbers 309 people from the Yoshida route.
Because it was under the coronavirus probably, they are acting differently from
the usual years but this is the current situation.

First of all, the climbers to Mount Fuji. There are very many people who are the
first timers. Many of them are the first timers or maybe one or two times in the
past. Sixty-three percent of them were almost first timers. Also, often they know
that Mount Fuji is an active volcano. The first timers or first timers for the Mount
Fuji were many of them but more than 80% of them knew that Mount Fuji is an
active volcano and could erupt. This is the data. In case of Mount Ontake, less
than half people knew that it was an active volcano. The awareness that Mount
Fuji being an active volcano is really high.

However, in actual situation, about the possibility of the eruption they know that
but they have less consent. For example, the risks, so the risks that could occur
in Mount Fuji, we asked how much they are really worried about. This is the
response. The red shows that they are really concerned and blue shows that they
are not really concerned. The range of red you could see in the sudden change in
weather or altitude sickness or hypothermia. They are concerned about these
things that could happen when climbing the Mount Fuji. But on the other hand,
very few people answered that they are concerned about the possible eruption
compared with other concerns.
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Now, what is the issue when they have less concern about the eruption? It means
that they are not really going to be prepared against the eruption. For example,
before we go up the mountain, you always check the weather forecast. But that
is to prepare for the sudden change of the weather and they know that that is the
risk. That is why they are preparing for the weather change. However, for the
eruption, very few people are really making preparation for the possible eruption.
To check the information or gather information is the first step towards dealing
with the risk and it is very important. But information about the volcano, how
much they can really check.

I asked whether they know about the hazard level of volcano eruption and I am
sure very many of you know this, JMA issues this. It is about the activity of the
volcanoes ranging from 1 to 5. In each level, they show the preparation that is
needed and also the range that people need to take care of.

Since the start of the system, the mountain has been at alert level 1. The keyword
is the attention to the fact that Mount Fuji is an active volcano. Initially, we asked
the climbers whether they know this concept of volcanic eruption alert level. Forty-
four percent respondents said that they knew this scale. Slightly short of half the
people we asked knew that there was such a scale.

About the current alert level of Mount Fuji was also asked. The persons who
responded to the question correctly by saying that it is on level 1 was 13%. The
accurate answer rate was lower than I personally expected. Unfortunately, on
climbers' mind, they are not quite aware about the possible volcanic eruption risks.
This is not an issue limited to climbers. This also was an outcome of the lack of
education about the volcanic hazard.

Before climbing the mountain, I have just touched upon the alert level scale, what
other aspects needs to be researched before arriving at the mountain. As you can
see, climbers should research whether the mountain one is climbing is an active
volcano or not. Eighty percent of Mount Fuji climbers knew that Mount Fuji is an
active volcano.

Secondly, they have to check the latest status of volcanic activities of that
mountain. That needs to be researched as well. As was the case with research,
only 10% of the people knew the latest status of the volcanic activity. Going
through all these questions, may require one to be someone with a very high
commitment in knowing the fact before arriving at the mountain. There are certain
climbers with all the needed information on hands. Even though they make
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individual research on their own, they also have to acquire some additional
information to fully utilize the information that they knew. This is the evacuation
map of Mount Fuji created by the government.

Depending on the location of the craters, climbers have to take different route
descending the mountain. This is a very useful disaster map. But when looking
at this map of Mount Fuji, they cannot really imagine what would happen or what
they should be doing at the time of an eruption. What is consequently important
is to rely on the guides who are so versed on these locations.

Climbers are very reliant on such guides as well, as you can see on this slide.
These are the expectations climbers have for their guides. Generally speaking,
the jobs, say for example, showing the way or providing information is ranked at
the third place. The highest expectation they have is for the help for health
conditions or injuries, followed by the responses to accidents and disasters.
Climbers tend to rely on guides should anything irregular happen.

Now, guides will be relied upon by the climbers. Mount Fuji climbers, high
percentage of Mount Fuji climbers use guides. There is a data suggesting that
30% of the Mount Fuji climbers use some services of mountain guides. One in
three climbers using Yoshidaguchi hiking trail use mountain guide service. The
percentage is quite high.

Who are the mountain guides?

Guides for Yoshida route are registered at Fujiyoshida City and there are 200
registered guides. For them to become the mountain guide, they have to be
recommended by the associations of tour guides and lodges and they also have to
be trained in first aid. They do have qualifications to become a mountain guide
and their primary job is to guide climbers and tourists all the way back to the
bottom of the mountain safely.

At the time of an accident, they will also be engaged in rescue operations.
Mountain guides play a major role maintaining the safety of climbers. But
becoming a guide does not necessarily ensure the level of knowledge required with
regard to volcanic activities and that is all up to individual mountain guides. We
asked 125 mountain guides registered with Fujiyoshida City with regard to their
awareness levels of volcanic eruption and other safety factors.
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Now, we asked about the accidents that they can imagine that could occur during
the hiking, say for example, cardiac arrest or bone fractures or falling rocks and
we asked them if they can image such occurrence. The blue part represents the
respondents who said that they can correctly imagine such incidents. That is quite
encouraging. But with regard to volcanic eruptions, they responded that it is more
difficult for them to imagine eruption incidents constituting 30% of the respondents
which is much larger in percentage than the questions about imaging irregularities
such as other accidents.

However, tour guides are interested in learning more about volcanic incidents.
They are interested in joining workshops by volcanologists. Eighty-six percent
responded that they want to participate in such a workshop. Compared to
layperson climbers, they are quite interested in learning more about volcanic
activities. I discussed our researches on regular layperson climbers and mountain
guides. There are several challenges.

Climbers may know the possibility of an eruption but they have a lower level of
awareness with regard to their chances of getting into such an incident. They also
tend to have a very high level of reliance on tour guides. For mountain guides,
they are fully aware of possible accidents other than the eruptions but they
admitted that they do have some worries about possible eruptions in the future.
At the same time, they are quite eager to learn more about that going forward.

Now, including the climbers, how can we raise the level of awareness?

I believe that the mountain guides can play a major role. Local government
officials are asking the climbers to equip themselves with needed information, by
providing information on the web and distributing brochures. But climbers do not
necessarily pay sufficient attention to the possible volcanic activities. There is a
gap between the government and the climbers with regard to disaster
preparedness. The very important intermediary role can be played by the guides.
Information by the government is not read thoroughly by the climbers but they, in
fact, may listen to the mountain guides on the frontline. Their words can be quite
compelling.

Therefore, one important thing we can do is for the government to work closely
with the research institute to provide learning opportunities to mountain guides.
The guides in turn can deliver the needed information to the climbers as needed,
while at the same time utilizing that knowledge on regular days as well. They can
probably play a very important leadership role in a disaster situation.
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There are certain climbers who do not use tour guide services. I myself was one
this year. Climbing on the mountains, you bump into mountain guides or tour
guides and such encounters make me feel safer because that is sort of a sense of
approval. Their presence on the mountain is very important on the trail.

This is disaster preparedness measures for Mount Fuji that has a large number of
mountain guides. Working closely among the experts, the government, and guides
and all the stakeholders, we can possibly raise the level of awareness to ensure
the fun and safety of Mount Fuji climbing.

Thank you very much for your close attention.

Moderator

Ms. Maruyama, thank you very much. This is the end of the first half of the
program. We are mostly on time and we will be resuming the session at 3:45.
Please come back to your seats at 3:45. Thank you.

We have handed out the questionnaires, so please fill them in and give it back to
us when you leave. Thank you very much.

Moderator

Now, it is time. We would like to begin the Part 2, Panel Discussion. For the
coordinator, we have Dr. Teruki Oikawa of the Geological Survey of Japan and we
have three presenters as the panelists and also other three distinguished panelists
as well. Dr. Oikawa?
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Session 2: Panel Discussion

Teruki Oikawa
I am Teruki Oikawa. I am Head Researcher at Geological Survey of Japan of the
AIST, the National Institute of Advanced Industrial Science and Technology.

What is AIST?

It is the oldest science institute in Japan and it has been 130 years. I am a
researcher specializing in geologic maps of volcanoes around Japan. I am very
much interested and have been doing the research at the high-altitude volcanoes
as in the Northern Alps and also Mount Ontake. After the eruption of the Mount
Ontake, I went there. I went to the mountain and investigated.

A little bit of PR.

Recently, I wrote a book titled, Climbing the Japanese Volcanoes. This is the book
about the volcano for the climbers. I believe that is why I am serving as a
moderator today. So much for me.

Can we have the panelists here, the distinguished panelists?

Professor Thomas Jones, Ms. Kirara Maruyama, and also Dr. Toshitsugu Fujii who
made the opening remark, and others. They have already made presentations. I
do not think I need to introduce them once again. But other than that, we for the
new panelists have Mr. Minoru Hieda and Mr. Yasuhiko Ota. I am sorry I forgot to
mention Mr. Noguchi. I am a little bit nervous. Hieda-san and Ota-san, you are
the first time here. Could you first please introduce yourselves briefly? Let us
start with Hieda-san.

Minoru Hieda
Thank you very much. I am Minoru Hieda. I am from Otaki village in Nagano
Prefecture. Since the eruption of Mount Ontake, I have been working in the village
office and nice to see you all. I am in charge of the general affairs and disaster
management.

Teruki Oikawa
Ota-san, please.

Yasuhiko Ota
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My name is Yasuhiko Ota. Nice to see you all. I am the Representative Director
of an NPO and I am from Fujiyoshida. I am also involved, very much involved with
Mount Fuji. That is why I am here today.

I mostly do three things. One is the tourism. I serve as a Mount Fuji guide.
Maruyama-san also said that there are high expectations on the guide. That
renewed my determination to serve well. One thing is the tourism and number
two is, as Mr. Noguchi is doing, is to deal with the waste management in Mount
Fuji. The third one is very close to the theme today, it is safety management.
While climbing, we have this safety center on the 6th Station of Mount Fuji. In the
high season in the middle of August, we provide some patrols for 24 hours and do
the education and sometimes do the rescue works. As a person on the ground, I
think I am here today.

Nice to see you all.

Teruki Oikawa
Thank you very much. We would like to start the Panel Discussion.

How to secure the safety for the climbers at the eruption. There are so many. For
example, one is to build shelters, to escort them to evacuate. But it is just
impossible to talk about everything in this very limited amount of time. We would
like to narrow it down. Basically, to secure safety also to the climbers, how should
we provide education and that is what I want to focus today, in this panel
discussion.

I am sorry to say this. But there are so many people with so many backgrounds.
I would like to have a frank discussion. I will just call you by attaching 'san' to
your name.

Let us start. I will ask the theme and I will name you to answer. Climbing the
mountain always accompanies various risks and Maruyama-san talked about that.
The climbers assume various types of risks. Now, for the climbers, the volcano
eruption is like a safety measure. Just as Maruyama-san said, you can prepare
the things that you assume but I believe that very few people in here have
experienced the eruption. Even in the panelist, Hieda-san, you live in Otaki village
and I think it is only Dr. Fujii and myself who have experienced the eruption near
the crater. It is very rare. People cannot prepare for things that they cannot
assume.
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When something extraordinary happens in the mountain, what kind of situation do
people get in and it is hard to imagine. There was just recently a big earthquake
happened and I believe that everyone was surprised. If a major earthquake
occurs when people are in the mountain, they will be surprised and it is very
difficult to take normal actions. Mr. Noguchi in 2015 I believe that in Nepal, you
experienced a major earthquake and I believe you were in Everest?

Ken Noguchi

I was at the entrance of the Base Camp. It was the altitude of less than 5000
meters. It was in April 2015. We were scheduled to go into the Base Camp but it
was snowing that day. We were about to pass the peak and then, we had this
earthquake. But Nepal, there was no major earthquake for the past 80 years.
Nobody really imagined that. Because of the global warming, all those icebergs
melt down and so we thought that the icebergs were melting. But it was a
horizontal move and all the Sherpas, it was the first time for them to experience
the earthquake.

In case of the ocean, you will have a tsunami. But in case of the mountain, many
things come falling down, the rocks are coming down and everything, snow. We
were lucky because we were still at the Base Camp. It was supposed to be the
safest place in the Everest. There is a village called Pumori and the iceberg
dropped and that caused a big wind to occur. It was like a few minutes later but
that big wind caused the tents to be blown away. Also, a large amount of the air
came in and people, some of them died. It caused a large number of the casualties
and that occurred in Everest.

There were both people who died and people who survived but depending on that
wind trail, it was a difference of life and death but also just recently, there is an
ice that came from a Pumori fall down. Everybody was just watching that and
never imagined that the wind caused by the rock fall would reach to you.
Everybody was just watching. Then, suddenly that big wind impact came nearby
and everyone was blown away.

Kenji Kondo, my acquaintance and a famous alpinist was with a guest and the
guest was taking a video of that. I could hear the guide just shouting, just go
behind the rock and just hold your mouth, because if you keep your mouth open
you see all the things coming in. All the members, all the guides shouted, so all
the people who were there, went behind the rock and covered their faces and that
way, they survived too. Even the climbers, they do not really experience the major
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earthquake. Once they experience that, they are so much interested and stunned
and do not act right away. That is one thing that is problematic.

Teruki Oikawa

Thank you very much. Mr. Kondo is an international guide. He is very famous
that he was able to respond correctly. That requires knowledge. Even though you
have all the hardware to be there, it is very difficult without knowledge. How can
we provide knowledge to climbers in the mountains that is one way to reduce
volcanic disaster risk?

Ken Noguchi

If I may add, many climbers think about weather. As we saw data presented by
Maruyama-san, they are concerned about weather and earthquakes and volcanoes
are the subject of less interest. They will talk about weather, possible hypothermia,
but not so much about earthquakes and volcanoes because you do not know
exactly when they could occur. They sort of set some distance to some of these
rare possibilities.

Teruki Oikawa
Noguchi-san, when you were moving to the Base Camp, you never imagined that
the earthquake would happen.

Ken Noguchi

It is true. In Nepal, we have had small earthquakes but never really imagined a
major earthquake that could possibly threaten our lives. These are subducted
plates under Nepal. But there have not been major earthquake events. I never
really had imagined the possibility of encountering a major earthquake in Nepal.

Teruki Oikawa

In Mount Fuji as well, it is very important to act quickly in case of eruption.
Especially for those who are visiting Mount Fuji, what education do we give for a
positive effect? But before asking that question, we have to understand who
comes to Mount Fuji, the diversity of Mount Fuji climbers. Jones-san talked about
the diversity of climbers. Could you give us the summary of who they are visiting
Mount Fuji?

Thomas Jones

Thank you and thanks for the question about the diversity of Mount Fuji climbers.
Well, the mix of climbers that are going up from the 5th Station is really incredible
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and there is a kind of festival atmosphere. I am talking, again, about the years
that I was doing the survey, from 2008 to 2017, a very international atmosphere.

Lots of young people climbing and people who would not normally necessarily climb
mountains. Itis a very fun place to do the survey and we had a very good response
rate because climbers would come down from the summit and they would be a bit
tired and sleepy having climbed in time to see the sunrise and then they would
come down and we would suddenly give them a questionnaire survey and say,
please fill in the survey and, of course, they cannot say, no. Many people filled in
our survey.

In the 10 years that we did the survey, we watched Mount Fuji become a truly
international destination. Just within those 10 years, so many more international
climbers from all over the world. Also, from different ages and from different walks
of life. A very diverse climber base but, of course, in terms of risk communication,
that can also make it harder to reach all of those different climber segments.

Teruki Oikawa

Thank you. There is rich diversity amongst climbers. There may be experienced
climbers but many of them are novice climbers, first timers. Many of them actually
come to Mount Fuji to climb a mountain for the first time. If we are going to
respond to a disaster, the regular disaster management is difficult enough. But
we have Mr. Hieda from near Ontake Mountain. He is a member of the village
office. He is also one of the Rescue Committee. You are involved with rescue
operations. Have you had any difficulties, such as shortage of hardware devices
and tools? Can you talk about some of the challenges you have faced?

Minoru Hieda

Other than a member of the town office, I am a member of the Rescue Operation
Committee nearly for Otakiguchi trail to the summit of Mount Ontake. If there is
any trouble, we would go and rescue the climbers. When we start the rescue
operation, usually they need rescue because they would not be able to act properly.

The basic raincoat was not available or they could even have a cheap raincoat but
if you put that on, people get sweaty and this makes people ill. It was not for
mountain climbing. Even though they are prepared with the raincoat, that was
not enough and they would ask for help. Ontake Mountain is accessible from
Tanohara-guchi trail. People come driving to that entry by their car and they had
a rubber sandal going up on to the mountain.
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Teruki Oikawa

You can possibly imagine the sudden change of weather in the mountains. Some
of these casual hikers, novice climbers, do not even think about the possible
change of weather. They underestimate the risk of mountain climbing and Mount
Fuji, as we just discussed, there are lot of people from different countries with
different cultural backgrounds. In order to reduce and minimize the possible
damage of an eruption, we heard Maruyama-san talked about. She talked about
the importance of guides. I would like to ask this question to Mr. Ota who is a
mountain guide, what is your frank opinion?

Yasuhiko Ota

From the viewpoint of a mountain guide, how can we communicate? We provide
information on site. We would like to meet up to expectation but there is a limit
to what we can do. For example, there is information center on the 5th Station.
We have a thick guidebook. There are telephone numbers you can try to reach.
This information is provided in multiple languages.

But I have a question whether the climbers read the book and the guides as well.
They are working on a schedule. Their schedule is usually very tight. Can they
have sufficient time to explain possible disaster mitigation? They may be able to
shorten that page in trying to make climbers happy. Up to the 9th Station, they
are all very tired, so the guides tend to be quiet considering how tired the climbers
can be. That is what is happening.

Ken Noguchi
For example, then if our guide is leading a group of climbers, they come to the
entry point by bus. They can play the video in the bus.

Yasuhiko Ota

I think it is a great idea but already, they have tried to introduce the video during
the shuttle bus ride in multiple languages and I think they actually introduced that
system.

Teruki Oikawa
Fujii-san, will you update us on this?

Toshitsugu Fujii

In the shuttle bus, we can possibly provide such a lecture. That is something that
I have proposed for many years. But there are certain climbers who do not want
to put themselves in a noisy bus. That is why this option is not popular, even
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though that is the best timing and opportunity.

Because many of them have to use the shuttle bus and from the foot to the 5th
Station, they can learn the way to inspect the evacuation map or the possible
volcano incident that they may encounter and measures and the responses that
are needed on such occasions. Walking on the ridge rather than in the valley was
something that is very important. A simple message needs to be delivered on the
bus, as Noguchi-san just mentioned. I think that this is something that we should
really achieve. This will not only help the guides but also the climbers. That is a
good opportunity to educate climbers as well.

Teruki Oikawa

It is more like a safety guidance on an aircraft before taking off that a simple kind
of video clip can help the climbers and that can be a good model case for other
mountains as well.

Ken Noguchi

You really have to present it in ways that people can be interested. If you can do
that in a bureaucratic school teaching way, that can be too boring for people. For
example, Sakana-kun, the Japanese celebrity, makes a presentation in ways that
people cannot help but watch him. We really have to figure out a better way to
attract the tourist attention.

Teruki Oikawa

I agree. That is something that we should be discussing in the latter half of the
Panel Discussion. Mountain guides, at the time of eruption and evacuation, are
there anything that is set as a rule at the time of an eruption by the association of
mountain guides?

Yasuhiko Ota

We provide disaster preparedness drills, provided by the prefecture and by the
association before the start of the climbing season. But this is, again, a very
important yet difficult challenge. The workshop is more like a workshop, for
example, sending the radio waves or leading a group to the evacuation site. That
kind of drill is carried out on a yearly basis. But what is difficult is actions that
needs to be taken may vary greatly depending on the time of the eruption and the
location of the eruption.

Well, it is 6000 people that can possibly be housed by the mountain huts. But in
terms of Yoshida trail, much of the huts are on the climbing route rather than
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descending route. When they are descending, it is very difficult to arrive at
mountain huts. Going down from the 8th Station all the way down and after the
junction, there is no escape route leading them to a mountain hut. If you think
about that, that is very difficult. I am not yet happy with the answers we currently
have.

Teruki Oikawa
In terms of the drills and training, do you also do the training in lightening and
other natural disasters?

Yasuhiko Ota
No, we do have a dedicated Volcano Disaster Preparedness workshop and training
these years.

Teruki Oikawa
Is that provided by the association of the guides?

Yasuhiko Ota

Well, they are joined by the associations of the mountain lodges, guides, and
restaurant association, joined by the local governments of Yamanashi or safety
guidance centers. These are the parties that participate in these events.

Ken Noguchi

Let me ask you one thing. Among all the guides, for foul weather you have to
carry those thin down jackets and so on. But do they carry any equipment for
possible volcanic incidents, probably a helmet. But to what extent a helmet can
be effective. I suppose that everyone was wearing the helmet. Has wearing the
helmet been able to reduce the number of casualties? I would think that the
effectiveness is rather limited. How do you perceive the risk factors?

Yasuhiko Ota

In Yamanashi Prefecture, there are certain helmets stored in mountain huts. But
going to the hut to get the helmet and whether the number is enough for all the
climbers, these are different questions. There is a safety guidance center led by
Fujiyoshida City and I am in charge of the center. We also provide rental helmet
and we do have the service. The reason we rent out these services is to give an
opportunity for them to wear the helmets that can be used not only for the volcanic
events but also for falling rocks and others. This has also contributed to increasing
the percentage of people wearing helmet. That, in fact, has incrementally
increased the number of people. On average, there may be daily fluctuations.
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Ken Noguchi
What is the percentage of people wearing helmets?

Yasuhiko Ota

That is a very difficult question to answer. We have been tracking those numbers.
I think it is somewhere in the single digit, low single digit percent. I do not have
an accurate number. But I can say that it is very limited in nhumber. Because the
number of climbers is huge, an increase of 100 climbers, will not really affect the
percentage.

Ken Noguchi

Well, Mount Fuji has regular incidents of falling stones and rocks. There may be
some similarities in terms of the measures that are needed for volcanic incidents
and falling rock incidents. Measures against falling rocks can possibly work for
volcanic events.

Yasuhiko Ota
I think that it can work and I do think that helmet is effective, especially in terms
of the sense of security and with and without a helmet can make a difference.

Teruki Oikawa

Climbing a volcano, volcanologist recommends that we wear helmets. But as you
have said, when a huge rock falls down, then an accident cannot be avoided. But
Mount Fuji, much of the climbers are beginner climbers and they may panic. 1
think that a protection of the head can be quite effective. Say for example, if you
are riding a sporty bicycle, people wear helmets. That kind of standard needs to
be enforced.

Now, onto the next topic. Now, that we have discussed the situation in Mount Fuji,
Ontake eruption has rebuilt the need to promote the education. Mr. Hieda, will
you share with us how the promotion of education has been carried out?

Minoru Hieda

Mount Ontake has Otaki trail and there is another Kurosawaguchi trail in Kiso town
which is adjacent to Otaki. These are the two major routes to the peak. In terms
of the hiking trail education at Otaki trail, the local government during the climbing
season at the starting point of the route and till the end of the trail, are installed
with two patrol persons who call for the need, who asked the climbers to wear the
helmets and to let the people know that Ontake is an active mountain.
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As for Kurosawa trail in Kiso town, they use radio announcements, telling people
that Mount Ontake is an active volcano. They also distribute information with
regard to the level of alertness around the clock. Using the radio, they asked the
climbers to wear the helmet.

Teruki Oikawa

At the ropeway stations, you can hear those tapes telling people to wear the
helmets. Mount Ontake's helmet percentage before the closure of the mountain
was, well, I was just observing the people and I think that the percentage was
pretty high but not all the climbers were wearing. Probably, 60% to 70% of the
climbers were wearing it or some of them were keeping their helmets in their
hands. I think that that percentage was rather high.

Education is being done in many places and Mount Fuji, well, we still have much
work to do in terms of the education in bus. But in very many ways, you are trying
to warn the climbers but still it is very difficult.

Hieda-san talked about the case of Mount Ontake. When I was observing the
people who were wearing helmet, I saw two people who did not know that the
Mount Ontake was an active volcano. They did not even know the eruption. They
were not even young. It was a big news at that time. But still, they did not know
the eruption. It just showed how difficult it is to communicate with people. Just
as Maruyama-san said, probably, the unilateral way of telling is not the right way.
We have to do more wisely, so there was an idea of Sakana-kun and Noguchi-san,
before we go to Noguchi-san, let us go to Maruyama-san. Do you have any good
idea?

Kirara Maruyama

Just as Noguchi-san said at the beginning of his presentation, just talking about it
is not really conveying the message to people. How to tell that is important. I
think he is going to talk about that. But at the time of eruption or at the emergency,
if things are only beneficial for those emergencies, probably people would think
that, well, maybe the information is not really useful.

Just as you said about the helmet, it is good against all the cinders at the eruption
but also when the rocks fall in the usual times. Probably, you should focus more
on the benefits that you get at the usual times. Then, I think that could promote
people to wear helmets. Itis something fun and it is also very useful. I think that
is very important appeal to people, not just for the emergency.
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Teruki Oikawa

I believe that is a very important point. Telling the ideas. Well, I am sure that
people love Mount Fuji, so probably, you can really use that love towards Mount
Fuji. Ota-san, you are a guide and Noguchi-san, you are cleaning Mount Fuji. Let
us start with Ota-san.

Yasuhiko Ota
One more time please.

Teruki Oikawa

When you try to tell people, probably you could capitalize people's love towards
Mount Fuji. You are working as a guide. How do you think about that because
there is less time to communicate to people? If you have much time...

Yasuhiko Ota
I am sorry. Thank you very much for your question.

Well, trying to tell people, communicating with people is really difficult. As a guide,
my job is to communicate. I sometimes tell the conclusion first or things that are
beneficial to people or something that could be a risk to people. Itis really difficult.
Also, there are some time limits, time restrictions that I could communicate with
them. But even so, I believe that talking or providing information to people
beforehand is really important.

Just as Harry-san said, sharing the information will be very beneficial. I think we
really have to make efforts to come up with the good way to communicate with
people. We as the guides are the professionals of the communication. First, we
should tell the importance of the understanding of the volcanoes and because all
the administrative people will just tell comprehensive things and it is not really one
way to communicate. I believe that involving the experts is very important.

Teruki Oikawa
Noguchi-san, you talked about the cleaning activities and you said that very few
people came?

Ken Noguchi

In the beginning, very few people came to be involved in the activities and there
was one tip. I think it was about the symposium on the global warming and very
many experts came and I was one of the panelists and the symposium started.
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Many experts talked about the climate global warming, including their
introductions. They used their PowerPoint and talked about the data.

I was the last to speak. I could feel that the atmosphere of the audience was just
where I could see some trickle. What that trickle was that the people were falling
asleep. The audience were falling asleep. I was really surprised to see that. I
thought, oh, people would sleep while listening to the presentation. I was
wondering what I should do.

The person right before me I think was the Professor of the Kyoto University and
his expertise was the apes. He looked like a chimpanzee as well. He did not use
any PowerPoint and he talked. That was really so interesting. Of course, he was
serious but it was a lot of humor there and people laughed. While listening to that,
I saw the response of the audiences. Then, all the people, who were sleeping,
started to wake up. Then, I could see all the aura were attracted to the stage.

That is the moment when I thought that depending on how you communicate, you
can make people fall asleep or you can also make people awake. The cleaning the
activity is not something that really attract people because it is waste. It is not
really a fun thing to deal with. Even though I try to tell about the waste things,
you will not attract people. Even though it is about the waste, it really depends
on how I communicate. I could tell that it is a fun thing to do and how to lightly
communicate is something that we really thought hard about it.

Until then, I never took part in the variety programs in the TV. But when there
was an offer for me to participate, I asked if I could talk about that, talk about the
waste activity on the variety programs. Then, the Director said, that could be very
nice. I talked about my activity on Mount Fuji. Then, I got offer from many other
programs as well.

Also lastly, there was an offer from Gachapin and Mook, so that attracted the
elementary school students. The important thing for the Fujisan club is how to
communicate, not just to appear in the variety programs but make people want to
participate and make it accessible I think it is very important.

Teruki Oikawa
Well, waste is a negative issue but try to deal with it in a fun way, and maybe that

is the answer.

Ken Noguchi
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It has to be fun. Otherwise, people will not come. In the beginning, I talked about
the environmental issue. The people, who gathered, took part, have a very high
awareness, high level of awareness who are already in the alpinist clubs but that
was all. You have to expand and make our activity scalable and let us have a fun
element. Otherwise, people would not take part.

Just as Maruyama-san said, we have to really link our activities to our daily lives.
I have operated a disaster victims' village at the disaster hit areas. But trying to
purchase the tents for the disaster is really difficult. But if you have tents for daily
lives, it will be very fun. If you use the tents, you know how to operate that.
Usually, because disaster is, in a way, an outdoor activity. In the nature, you
sometimes experience a mini crisis. By doing so, you gradually learn how to
protect your lives in the times of the real crisis and so I believe that outdoor is a
really good experience and it is also fun. The important thing is that you
experience using the tent or those things in daily life and that would lead to dealing
with the crisis.

Teruki Oikawa
Thank you very much. I think you are correct.

Just to summarize briefly. If I summarize, when we talk about disaster prevention
and mitigation, we tend to be very formal in communicating. But we need to
change our communication to people at risk. The best thing is, as Mr. Noguchi
said, we should be like that researcher in chimpanzee or orangutan but it is hard
to find.

Ken Noguchi
Well, what I am trying to say is that not just Sakana-kun. You may make a hat
that looks like Mount Fuji erupting and put it on.

Teruki Oikawa

The people in MFRI, when you organize the next symposium, you can adopt that
idea. I think we are running short of our time. We have to close this Panel
Discussion but if you have any burning desire to make a comment.

Ken Noguchi

I am sorry. I keep talking. Can I say one more thing for Mount Fuji, especially
for mountain guides? They have a hard job to do. In case of eruption, there may
be rocks falling. Early on, we heard that there are huts but there are no huts on
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descending trails. Huts may be far away. Ontake has had phreatic eruption. The
temperature tends to be low, so you can have aramid on the roof top.

But for Mount Fuji, there will be a different type of eruption, magmatic eruption
more likely to occur. There will be high temperature rocks falling. Aramid is not
going to do. I believe many huts are made of wood. They will burn down. Ontake,
it is okay to have aramid roof material but it is not going to be helpful for Mount
Fuji. What you have to do is to have concrete huts. I think that could be a good
idea. I just want to ask whether this is a valid idea.

Teruki Oikawa
Fujii-san, would you like to make a comment?

Toshitsugu Fujii

Magmatic eruption and wooden huts are not going to protect people. Huts made
of stone could be ideal. Making huts, shelters, so inside the shelter, are they safe?
But this could put people at risk when there is pyroclastic flow. Rather than going
inside the building, it is a better idea to run away, further away from the crater,
depending on the events though. That needs to be understood.

Ken Noguchi

Within 2 kilometers from the crater, there will be ballistics falling possibly. I saw
the image early on. There are different ways to run for, depending on where an
eruption occurs.

There will be ballistics falling down.

Toshitsugu Fujii

In case of magmatic eruption, it will be high temperature but softer. The distance
will be much shorter. You need to first locate the eruptive vents and craters and
also, the direction of wind. Then, you have to consider which way you run.

Ken Noguchi

It will be very difficult for guides. You do not know exactly when an eruption
occurs. You have to have a map in your mind, in your brain and make swift
decision, instant decision.

Yasuhiko Ota

It is a big responsibility that we assume. Two days ago, Harry-san made a
presentation online. We cannot do too much training, too much response. I think
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we need to enhance the response, working with researchers and local governments,
after repeating simulations, increasing the number of trainings, understanding
what we should do in different situations.

Try to bring it home. I will do my best to carry out my responsibility.

Teruki Oikawa

Basically, what you need is to run away from the crisis. If you cannot, you have
to hide or avoid the falling rocks. I think guides are in the best possible position
to guide the climbers to safety. The eruption you may not understand when it
happens because it will be your first time. I think that is what volcanologists can
do, to communicate to laymen.

Ken Noguchi
It could be in the midst of night trail. Would it be easier to notice?

Ken Noguchi

It depends on where it is because it makes people to panic. Especially on the
Yamanashi side, these is sort of a sharp wall at the mountainside. Can we set up
a metal roof to make it a sort of shelter? Maybe 1 meter roof, like eaves.

Toshitsugu Fujii
For falling rocks, it could be effective but that is just one phenomenon that we see.
It could be a magmatic eruption.

Ken Noguchi
All you can do is to give up then.

Toshitsugu Fujii

Possibly, there are people who were able to escape. It is very important to
experience but you will not be able to experience an eruption but on internet, you
will be able to see different videos of volcanic eruptions to better understand. This
could be a simulation.

If you can remember that, you may not panic and consider what you can do next.
Whether that is foreign volcano, it is important for climbers to look at video.

Kirara Maruyama

Guides, it is not just guides, the climbers too. I am not saying that guides need
to assume every responsibility.
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Yasuhiko Ota

That said, guides too and hut operators. They have strong sense of responsibility
on a daily basis. They have to make sure that climbers can take right actions.
Watching video is a very good lesson. I would like to start doing that on YouTube.

Teruki Oikawa
Noguchi-san, do you still have to make a comment?

Ken Noguchi

Making a roof, well, lava flow, you will not be able to save this all from lava.
Nothing is perfect. It could be concrete hut, shelters, roof. But it is worthwhile
doing every possible way to prevent and reduce possible damage. We cannot
eliminate the damage. There are a lot of people coming, visiting Mount Fuji but if
you want to minimize the damage, you can do everything you could. If an eruption
happens, I think they may help, they may not help. But ignoring what we should
have done is the worst thing. Do everything we can. Closing the mountain is not
something that we can do. The current level is only 1 but 10% of people knew
that it is level 1.

Teruki Oikawa

Sorry, we have to stop the translation at this point. We are very sorry. Dr. Jones,
we are sorry that we need to leave. This is the end of the translation service.
Thank you so much.
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