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MC (Mitsuhiro Yoshimoto)

Thank you very much for your participation despite your very busy schedule. Itis
now 1:30, so we would now like to start the international symposium by Mount Fuji
Research Institute on Tourism and Disaster Prevention of Volcanic Regions. Allow
me to introduce myself.

My name is Yoshimoto of Mount Fuji Research Institute of Yamanashi prefecture.
On the occasion of the opening of the symposium, I would first like to give the
microphone to Mr. Mamoru Moriya to give you some welcoming remarks.

Mamoru Moriya

Good afternoon ladies and gentlemen. Thank you very much for your kind
introduction. I am Moriya of the Planning and Resident Life Department of
Yamanashi prefectural government. I would first like to welcome you all to the
international symposium organized by Mount Fuji Research Institute this
afternoon.

It was in April 2014 when the name of the organization was changed from
Yamanashi Institute of Environmental Sciences to MFRI. It is in fact the second
year with this new name, gaining an impetus from the designation of Mount Fuji as
the world cultural heritage and reflecting the strong commitment of Yamanashi
prefecture to create a hub of Mount Fuji research that is accessible for the general
public, the name of the institute was changed.

In September 2014, we have concluded a comprehensive agreement on
cooperation with Gadjah Mada University that is leading the research of the active
volcano, Mount Merapi in Indonesia. This is why we are co-organizing this year's
event with Gadjah Mada University. We are very happy to have three researchers
from the university this afternoon. Thank you very much for your traveling from
afar. I hope that this symposium will allow us to share research outcomes and
achievements; at the same time, promoting international networking among
participating researchers in this specific field.

The theme of the symposium is tourism and disaster prevention in the vicinity of
volcanic terrains. In addition to local residents of 1.4 million around Mount Fuji,
this area received approximately 30 million tourists and 300,000 climbers -
mountaineers, a year.

At an emergency situation of major eruptions, it is imperative to provide accurate
information and to effectively provide information needed for safe evacuation. In



particular, it is of urgent task to promote understanding of eruption disasters and
recommended evacuation behaviors among the tourists and mountaineers.

In order to prepare for sudden disasters caused by sudden eruption of Mount Fuji,
Yamanashi prefecture is now working hard to create Mount Fuji evacuation map to
be used by tourists, climbers, and other stakeholders for their safe evacuation and
disaster reduction. Over the next 3 days, we will be looking to cases from Hawaii,
Italy, Hakone, and other areas, and we look forward to presentations of
state-of-the-art scenario case studies of these disaster prevention. Iam sure that
there are a lot to learn from these presentations and discussions. Those of you
who will be participating in the symposium today, tomorrow, and the day after, I
truly hope that this occasion will prove a worthwhile experience for everyone in this
room. Thank you very much for your close attention.

MC
Thank you Mr. Moriya. Mr. Moriya will have to leave this hall. He has been called
away for an important assignment.

Next, the head of Volcanic Disaster Prevention, Mr. Uchiyama, is going to explain
the purpose of the symposium. Mr. Uchiyama please.

Takashi Uchiyama

Thank you very much for the introduction. I am Uchiyama from YIES. I would
like to thank you for coming to join at our symposium. As Mr. Morita explained, we
understand there has been eruption in Ontake Mountain as well as in Hakone last
year to this year. We would like to try to understand how we can respond to
volcanic eruptions, volcanic events in tourist destinations. In this symposium we
have examples from Hawaii and Indonesia as well as the situation here in Yoshida
City.

This is a good opportunity to involve citizens in this local city to discuss what we
should do to optimize our prevention mitigation plans. Next, tomorrow, we will be
discussing evacuation plan and on Sunday in the afternoon we would examine
specifically what we should do in Mount Fuji for 3 days. We organized the
symposium for 3 days targeting citizens.

Again, we would hear from Hawaii and its experiences. I would hope to listen
what other's experiences might tell us and enjoy the symposium.

MC



Thank you Mr. Uchiyama. Now, we would like to begin the very first presentation.
From Hawaii, we have Mr. James Kauahikaua. Dr. Kauahikaua is a geologist from
US Geological Survey and Hawaiian Volcano Observatory. His presentation is

Hazard Assessment and Communication during the 2014-2015 lava flow threat to
Pahoa town, Hawaii.
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How did HVO communicate?

HVO webpage hvo.wr.usgs.gov

tatus Reports, Updates, and Information Releases

How did HVO communicate?

HVO webpage hvo.wr.usgs.gov

Status Reports, Updates, and Information Releases

ZUSGS S
X 32 X 33
fE TETLEIATTN, FRICEHERGERINE VD ZE THRIZATTZE I W72 ¥E %
V2T R=VICEFTONET, ThrbE, ¥~ —OFSEERA v Vbl T E

T AVH—Fy bEFEEEZRVATZBLELWETOT, £70FLHF VBNV END 2

LD, TOMWEHROERIER D Z ks L,

£9 (X 34),

HVO webpage hvo.wr.usgs.gov

Images and videos posted after
every field day

Maps and extra text update
posted after every
helicopteroverflight

Community Meetings were held from August 24-January 22.
They started with 4 per week decreasing to weekly in 2015

X 36

it CWOTHHITD LD
BB 8B L TOET, ThrbIMPFAEZIT O 72

ZLTWET (X 33), £7-
N2, £V o= EHE LRV EHF L TV

Local Newspaper,
radio, and TV

coverage

VOLCANO WATCH

Lava flow continues, so stay informed!

Lava rushes

forward
Weekly newspaper article o
“Volcano Watch” o

—

MRES

X 35

— TR ATRN DB EZ T D L)
TLEREBEZETE. TV TIFEHRIEDOH
EIIRETELLNH 2 LiEH 0 ERnbirT
T, EEORYOER TOEBOLGE & i
WL O L XXBITHNERNH D EH
2 TCWET,

vAaIFMbLENLLTESSAHY L
Too AV ZE2—RELHY E L, TOh
O, ZAUCBEET D FRE 7R & & B HOTHIC
aAZLELTHETHELWE L (¥ 35),
FNETI-EZHE LT 6 A 27 HIEATRIZE




[2014~2015 /\D A - AR 7PEBAREBTOREFAL S 2 =S—2a V]

After each community meeting, people were invited to come up Media interest was intense and County officials and HVO scientists
and ask questions of County officials and HVO scientists ™ did many interviews after the Community Meetings
-

i

X 87 X 38
LTWANWAREMmARO L ZENTEELE,

b, mEfThn 5226 7TT (X36), Kk LTMEAEZRD £ L, 500~600 AD A% 3
HE LT NDEIRBALERVELE, 260Kk, RTTROESFIZ, TNENOEORKE
LM, WHBHRO A% EEARICEEEZ L THL L2 LR GEFITELE (K37, 200
FHEVIDIFETHLRNRY HESTEBWET, BEETRI AT A OKLUBIRFTOMEE -6
MOEEH F Y AL RSB TE, FELSMT B EICHEIT 2 &V ) OIFFFFICHEERZ &
TLi, WANWARA VHEa—%2F bR TE Lz, TOREOERAZIIA VFX Ea—7EbiTh
nE L7z (1% 38),

TN D, BORVELD—DL LT, ZONA T oA PHR—EB N TLES & 6,000 2
5 8,000 D A& BNHERr ST LE Y fEiENRH 5 L\ 9D 2 LT, toOREIERK e X Otz LE

>

Island of Hawai'‘i

B 1983-2013

[] Kahauale‘a flows
B June 27th flow

[T7] sep 29,2014
[ oOct 30, 2014
B Jun30,2014 | | Nov29, 2014
P oui29,2014 [ Dec 30,2014
B Aug 29,2014 [l Mar 10,2015

HawaiianVolcano Observatary

X 39

19



Tuesday, October 7,2014 Proudly serving Hilo and the Big Island since 1923 75 cents

Airspace over flow restricted

See LAVA Page A8 ot gecine on

Proudiy serving Ko and the Big iand since 1923

: : - Fawail i SRee
* Adefa
e MAINTAINING | Tribune ¥ Herald
tours by y uv.A‘s IMPACT
K PUNA'S POWER] poE unveils lava plan

HELCO works on secondary electricity
route, ways to protect lines from lava

Police make lava tour arrest :

School system prepares for loss of schools to June 27 flow

ilo

N JUNE 27 LAVA FLOW

FIRST HOME FALLS
W ol

Big Island transfer station now open for lava
viewing
By Web Staff
Published: December 17, 2014, 4.21 pm | Updated. December 17, 2014, 5.20 pm

Once lobe 2 had stalled, the Transfer
Station was opened as a Viewing Area
For Lobe 1

ZUSGS

X 42

20

L7z, % 30 T - &s
(ZFE DAL T T Mg 12 KRR 200 7

RAZNTTOTHRERELRED ELE
(1% 39),

T, BAHICKT 2RO
BHIZOWTHEE LAV R EN
F L7, T BEROMNL, F
To. WD L2 Z RS X D 7ot
2 ORISR E L (K
40), Tt F-RAHR EOFF
FEEEESLETTT, Thn
b, BEROTEIC T 207
BT TWeEFERbH D £ LT,
F M EOBEEROY T —72 ST
BLTH, RETHHENS Z &
TEIUCET 238, kb H Y
Flio, SFIERAT AT OH
ERRINE LR (1X41),

—D, BLXOmNDH T T AN
bolzbTHbIE, THEXY
BHIXbh <20 ELED
T, fRMRICE > TIEIERT 5
DI RG220 £ L1z, b
AL dHDFETL, FLEIHTD
EORARAE —FBRTDHE O
b TEFELE, DWVRILET

TEE) LW e ida /e & & M
D2 EMTE, ZOSHITKRE
eifRtE R E Lz (X 42),
XTI TWET, Z2H550
Boait. Flo, WAHETEEVNTE
TWET, 2008 ENDHT7=FE - T
T, DRV TEEosTNEEZ AN
DWEZAHSNHLE LT, £
LCTHH 2000 ANEW A% B3I
BILEBATL, BWaOmnEREL
HFELE (1X43) (1X44),
TV T BEEE & X O IXEE
LLTEWREESTZELIZEHY



r2014~2015 N7 A - AR FHBRSREBTOREFANEIS2=r—Say]

|October 23, 2015

Summit Lava Lake

Active since 2008
N

'\
PR et
SR

q@,g@*

X June 27t flow I
\X Still active within 10 km of vent

SR

§eptember 17,2014

FL, THEHONRE S ZEWE L (K45),
A& VAL BEARBEAZEILHVNLE ) TEVE L, HMTTR, RBEOIZHIITE L
ODTEIANPLBZITLIEWERWETOT, VA LICELKREDIZ) TEM S TWEEX
TWEBWET, EobbnEHITINFELL,

frx L C o HOEIT, M) RIER -0 e T O A —RI L2 L5 TR Lmg ok~
2015 ERE K LB~ DB T, TN TIHEFEI A, TALIBEOWEZLET,

21



James Kauahikaua

Thank you for the invitation to speak at this workshop. I decided that even though
the subject of the workshop is volcanoes and tourism, that I would talk about a
recent volcano crisis and its response even though there was very little opportunity
for tourism and I will show you why.

So this is a picture of something that we don’t like to see, which is the lava flow
moving towards a community. In this particular area of Hawaii, the vegetation is
very thick and so the lava basically burns through all vegetation. Pahoa, which is
the town I will talk about, is the set of buildings in the upper right of the photograph.
And just to review, I know you all know where Hawaii is, but Hawaii is in the middle
of the Pacific Ocean. The basic part of Hawaii has eight main islands and the ones
that we are interested in are the lowermost - the island on the lower right which is
the island of Hawaii is the largest of all of the islands and it's composed of five
volcanoes.

When I give a talk in Hawaii, I remind all the people listening that Hawaii is entirely
volcanic and many people that live on both Hawaii and Maui live on volcanoes.
You don’t drive to a volcano, you already live onit. So this is the island, it has five
volcanoes on it. Hawaii volcanoes are different, say, than Mount Fuji here in that
- this is Kilauea volcano. It erupts at its summit but it also erupts along these long
rift zones, the east rift zone and the southwest rift zone, so that monitoring the
volcano is not as simple as monitoring one location. It's monitoring that summit
location plus several tens of kilometers of rift zone.

So, this is the resulting map of the lava flow that threatened this community in
Pahoa which is out here. Kilauea is just off the map if those of you who are familiar
with the island of Hawaii. And this is the product of 30 years of volcano eruptions.
So Kilauea is still erupting in this location, still erupting today, and you can see why
this particular lava flow which we call the June 27th lava flow, because it started
erupting on June 27th, why it was unusual. Itis narrow, it tended to advance very
quickly, and it became a threat. This is also a point where I want to talk about
these blue lines. We don’t have very good lava flow models, things where we can
calculate how a lava flow will move from pahoehoe. There are two different kinds
of lava flows generally and this has been pahoehoe for the last 25 years.

So, the best that we can do is forecast where a lava flow will go. These blue lines
are calculated from a digital elevation model of the area and it tells us that if rain
were to fall on this area and form rivers, these blue lines would become rivers.
That tells us something about the terrain and how lava flows will move on the
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ground. You can get a sense that this red polygon which is the June 27th flow,
followed those lines fairly well.

This lower graph is a monthly map of the lava flow. You get an idea of how fast it
moved in the middle part. The first couple of months it was very slow, kind of
stayed up in this part. Towards the end of 2014, it started to make great strides
every month, which is when it got alarming, and formed these two branches. At
the end of each branch, the lava flows started to slow just before it got into the
community.

Many of you may not be very comfortable with graphs, so I will try to simplify this
a bit. This is the last 3 years’ worth of lava flow advance, so it's plotting the
distance that the front of lava flows has advanced on all these various days. And
so over the last 3 years, lava flows have generally been in the same area of this
particular volcano and they have been very slowly advancing, and they don’t
advance very far.

So all through 2013 and 2014, these very slow lava flows would kind of stop - they
would advance, they would stop, they would break out behind the front and
advance maybe a little bit farther before it stalled again. However, the June 27th
flow of 2014 did something very different. And you can see that it advanced very
rapidly, unusual for that area and for that time. But it also started to stop and
start towards the end, which was fortunate for the people living in Pahoa. But it
didn’t happen soon enough for us to not worry, the people in Pahoa. Then what
the lava flow has been doing since this crisis is very much the same as it did before,
starting, stalling, breaking out from behind, starting up.

Now, this I have attempted - this is probably not a very good graph for many of you,
but this is a measure of the ground tilt at the summit of Kilauea and that's where
magma is stored before it gets pushed out to the current eruption site. And by
measuring the ground tilt that tells us how much pressure is building up in that
reservoir before it gets pushed out; so in a way if the pressure is rising and this
graph starts going up, that means that pressure is building and a lot of lava will
come out. If it's dropping, the opposite — that lava is not being supplied to the
eruption site and the lava flow will slow or stall. However, during this period, you
can see this tilt or the summit magma pressure has decreased rapidly several times.
And each time that it did that, this lava flow which was advancing at a fairly rapid
rate, slowed.

So we have a way now of guessing where lava flow is going to stop. We don't
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know where it's going to start again.

I will go through this in pictures a little bit. This is the June 27th flow when it
started. The eventis about 20 km from the summit of Kilauea and it produced this
beautiful outflow. Lovely nature of the flow and it's forming a channel in the
middle of the flow. This is a little bit more detailed map of the eruption site. This
is, again, 30 years’ worth of lava flows. These were the lava flows in 2013 and
2014 that kept stalling, restarting behind the front, going on a little bit.

So here's the very start, what happened on the first day, the June 27th flow. By
the end of August, it had started to accelerate. Here's Pahoa. And this lava flow
also did something very unusual and interesting. This area is filled with deep
earth cracks and so the lava flow started flowing down into this earth crack and it
disappeared from the surface. So it was very difficult for us to tell how far and
how fast it was moving. So, this is the lava flow as it proceeded from the vent up
here. This is the point at which it dives into that earth crack. This is a close up of
the lava flowing down into the earth crack which is right here, and while the lava
was traveling essentially within the earth crack, all we could see was the steam
flumes coming up. It was like watching a very slow steam train moving along,
except you couldn't see the train. So the ventis up here. Lava flow is moving in
the crack towards our left. Once it popped out, it was only about 1-1/2 kilometer
from this first subdivision and we didn’t know whether it would fall into another
crack and continue in this mode flowing through cracks all the way into the
subdivision or whether it would start moving along the surface and follow one of
these blue lines to the northeast.

But it did start moving and it went around this particular subdivision and advanced
down towards the town of Pahoa. Thisis September 17th. This is an upper street
within the town of Pahoa. This transfer station, I will reference that a few times.
This is a site where people - this is a remote area, so this is a site where people
bring their garbage to collect in trucks and then take it to a main dump. Soit's an
important community facility.

The lava flow is moving downhill this way. Our past predicted it will go right
through here. So this gives you an idea how fast the movement was in here. Just
a few weeks brought it several kilometers closer to the community. And then at
this one particular point on the flow front broke out in a very narrow flow, went very
quickly into that area that I just showed you, the photograph of near the transfer
station.
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So here's the lava flow, the transfer station is just right off here, moving down.
This is the main village road and then the main highway is right back here. This
was significant. It looks like a rural community and it is a rural community. But
this is the only road in and out for about 10,000 people living to the south of this
area.

But then that narrow flow started stalling and started widening. It started
breaking out at different places along its edges, getting a little bit wider. Here's
the transfer station again. By the time this particular flow died, this branch, it had
almost destroyed the transfer station and destroyed one house here, upset a
number of headstones in a cemetery in this area, but it never went beyond that
point. Once this whole branch stalled, breakout started occurring back here at the
point at which it came out of the crack.

So this is November 24th. Pahoa breathed a sigh of relief, they thought it was over.
But there was lava activity not too far back upslope. We were pretty sure this part
was going to follow a different blue line. And at this point, because the lines are
closed, it could have gone one of two ways. But fortunately, it went this way and
again very quickly got down to within 2 kilometers of the highway. So there is the
highway up there. This is a fairly new development, a market, several different
shops in this area, as Pahoa tries to build out from a very small sugar plantation
town, beginning.

So, the storage started to close. We could only tell them how fast the lava flow
had been going in previous days, where it was going to go, which was right through
this development. And I should have mentioned earlier, our job is to assess the
volcano hazards, the lava flow hazards in this case, but we passed that information
on to the civil defense authorities, they are a county organization just for the island
of Hawaii. And the county decides when to evacuate people, how to reduce the
hazard, reduce the risk, if you will, of the lava flow.

But the county never evacuated anyone. They simply kept providing the
information and the store owners decided to close their own shops in advance of
this lava flow, probably 2 weeks in advance of the lava flow.

Just like the first branch, the second branch went only so far and continued to be
active. But it widened and it basically stopped and activity continued but much
farther upslope.

So now I will talk about how we communicate with civil defense. As I mentioned
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before, we assess the hazards, we map the lava flows, we try to guess what the
lava flows are going to do, we pass that information on to the public and to the civil
defense authorities, and they decide what to do with it. Now, in the US, the US
Geological Survey is the agency that handles volcano hazards, and we use a
four-level code to indicate the severity of the hazard. And it has two parts. There
is a word that is very similar to the weather, like when a typhoon is coming, at least
we get an escalating, normal, to watch, warning sort of scenario. But because our
agency also monitors volcanoes in the Pacific Northwest and along the Aleutian
chain, we have a significant responsibility to report aviation hazards. And so we
include the normal color code that pilots are used to for assessing hazards.

So there are six different possibilities here, but basically Kilauea for the last 30
years has been in this Watch Orange state, which means that it is in an eruption,
but it's only threatening local areas. But clearly, as this flow has been moving out,
it will not threaten any local areas anymore, but starting to threaten distant areas
from the vent.

So to go back to that time and distance graph, here are those slow flows. And
these two blue lines are where we first notified civil defense that these flows might
be threatening residential areas. This one was only because these flows hadn't
gotten this far before even though the flows were several kilometers away from the
residential areas. This one, for the June 27th flow, was simply because it was
moving so fast that at that rate, it would have been within residential areas within
a few weeks.

We also changed our warning from Watch Orange to Warning Orange because of
the lava flow threat, but it still didn’t pose an aviation hazard, so the color code
didn’t elevate. Through this period, we were at the top level of warning for the
lava flow. And then of course it dropped back to its normal - what has been a
normal Watch Orange state since then.

So again, this is where civil defense was notified. This is where the alert level was
elevated. And by prior agreement with civil defense, we decided that if we could
say lava flows could be in a residential area within 1 week, that's when we would
elevate the alert level. Within 2 days, the civil defense agency set up community
meetings and they started with four in the first week, and eventually went on to
about one per week.

So here's how we communicate with everyone, public included. We post an
update on our webpage, and because Kilauea is at that Watch warning level, we
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post one every morning. It's kind of tiresome after 30 years or so, but it's still an
important source of information for the public. We also record this part of it, the
summary, and add a phone message because in this particular area, in the rural
area, many people don’t have access to internet and they don’t listen to the radio,
so the only way that they get information is by calling this prerecorded message.

We also post images and we updated maps every time we went out into the field.
Of course, according to the public that was being threatened by this lava flow, that
was never frequent enough. But we sort of decided this was the balance of
resources versus real threat. And in the most threatening part of it we were doing
field work every day, posting maps every day.

Of course, there was a lot of media coverage, a lot of interviews. We also utilized
the tool that we have had for a while. We publish a volcano watch article, about a
600-word essay each week in the local papers. And this gave us sort of an
available method for discussing this June 27th flow in some depth.

I mentioned the weekly meetings, they often had overflow audiences, 500, 600,
700 people. After the meetings, we invited the public to come up and talk to the
local county officials. The Mayor was there. The head of the fire and police
departments was there. The local road engineer attended several meetings.

So this turned out to be a very productive way where the public could come up and
ask questions directly to Hawaiian Volcano Observatory scientists; get it directly
from them as opposed to through the newspaper.

We did many interviews, some right after the meetings. One of the county
mitigation efforts was to open up alternate roads. If this highway had been cut, as
I said, about 8000 to 10,000 people would have been isolated in that area. So
almost immediately, the county started opening these older roads and also this
long stretch that was covered by lava flows over the last 30 years. It cost about
$20 million, the total effort.

There were many restrictions that came with the idea of a lava flow going through
a private property. All access was cut off to anybody that was not a resident of the
area. The airspace over the lava flow was restricted. Air travel, air tours are a
big business in Hawaii. Air tours could not fly over this area out of respect for the
property owners. The Department of Education had to consider whether to move
the students from one of the schools that was right in the path of the lava flow.
And even though ground lava tours were already illegal in this area and had to be
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enforced, so there was one notable lava tour arrest. It often got dramatic in the
media.

But one positive, one tourism aspect of this is that because the transfer station was
not destroyed, it became an ideal viewing spot for the public. And it had a
bathroom, it had large areas where people could set up educational posters. It
was only opened up after that particular branch had cooled. But people were still
fascinated to see a recently active lava flow and there was a video of what it looked
like while it was flowing.

And the eruption continues. We still have lava flows up in this area. There is this
lava lake up at the summit of Kilauea that has been since 2008. It recently
overflowed. Itwas a very big tourist attraction. Over 1000 people would visit the
summit area every evening to see it glowing at night. That's about all I have to
say on this. Thank you.

MC

Thank you so much for very valuable presentation. We set aside time for you to
ask questions later on so save your questions until later. Towards the end, there
will be opportunities to ask questions to Dr. Kauahikaua.

Next, we would like to go to the next presentation. We have Dr. Kazutaka Mannen
from Hot Springs Research Institute of Kanagawa Prefecture. He is going to take
about Mount Hakone eruption in 2015 and its effect on tourism. Dr. Mannen
please.
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Kazutaka Mannen

Thank you. I am Mannen from Hot Springs Research Institute of Kanagawa
prefecture. Thank you for letting me come to Yamanashi prefecture. The
research institute that I work for is Hot Springs Research Institute. There is a
question that is often asked, so let me start with that question. As the name
indicates, our research institute is funded by Kanagawa prefecture. In 1961, was
established in Odawara city.

Why the prefecture of Kanagawa decided to establish a research institute on hot
spring? As you know, we have two major hot springs, Hakone and Yugawara in
Kanagawa prefecture. Inaround 1960, when we enjoyed high growth of Japanese
economy, there has been rapid increase of demand for hot spring and spa which is
of course a good thing. On the other hand, some of the hot springs became
depleted and the government decided to restrict the hot spring. And with that in
mind, this Hot Spring Research Institute was established in 1961.

Since 1959 to 1960, we had swarm earthquakes in Hakone and the citizens were
concerned that this may develop into an eruption. So the governor of Kanagawa
prefecture asked Professor Minakami of Tokyo University to start observation.
Professor Minakami was a very famous scholar. He later on donated all of the
seismometers he used in Hakone to Kanagawa prefecture. Early on, Department
of Civil Engineering of Kanagawa prefecture had the ownership of these four
seismometers that were donated, and this is the beginning of the seismic research
our institute started.

We have a wide range of equipment. We have five seismometers instilled in the
mountain of Hakone as was already discussed. We also have tilt meters, we have
five of them, and we also have optical ranging. We have six optical lines being
observed. We also have two GNSS stations. So we have 12-point observations
for seismic activities as well as seven tilt meter observation points and eight GNSS
observation points. Unfortunately, last year there was Ontake mountain eruption
which caused many death tolls.

Ontake has its own observation network. But as you can see here, there are six
seismometers, and we have seven in Hakone. So the numbers are similar, but the
major difference between us is the number of tilt meters. Ontake Mountain only
had one tilt meter installed and we have five of them in Hakone.

With only one tilt meter, you could observe the crustal motion, but you don’t know
exactly how much of the inflation of magmatic chamber, what is the source of
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inflation. But if you have multiple, then you could understand the location of the
source of that inflation.

So, if you look at this Hakone volcano, what is interesting is first of all we had a
recent eruption but there was no eruption recorded in historical literature. And we
only have geological evidence of 14 carbon ages - the measure of 14 carbon ages.
It suggests that periodic eruption may have happened in 13th century under the
leadership of Kamakura shogunate.

We haven't seen eruptions in Hakone but we have many seismic activities. As
much as we know, this is the record of swarm earthquakes that happened in
Hakone Mountain; so dozens, sometimes hundreds of swarm earthquakes, which
one can actually feel. But this was not reported by mass media because the
earthquakes do occur only in the center area of Hakone. Far away from the center,
Yumoto and Hakone where tourist destinations exist, there were no earthquakes
felt.

But as you can see, we have so many earthquakes taking place right in the center
of Hakone Mountain. So in Hakone volcano, as I said, since 1959 we have been
able to observe seismic activities by setting up seismometers. Since 1964 down
to the present day, we have the monthly frequency of seismic activities plotted in
this graph. As you can see, we had some seismic activities since 1960s, but in
1970s, there are no seismic activities, minimum activities. So there was a rumor
that our research institute may have been closed. But in recent years we have
seen increasing frequency and heightened activities of seismometers.

Why? This shows the tectonic crustal structure of this region. This is where
Fujiyoshida is located, the city, Mount Fuji is here, Hakone the mountain is right
beside it. And this is the Filipino sea plate and this northern end crushes into the
Honshu Island.

There was Tokai earthquake took place. On this side, we have Kanto earthquake.
Here, magnitude 7 class earthquakes in Odawara as well as the west of Kanagawa
prefecture, same size of earthquake took place, which is the recurrence average
year of 70 years.

Kanto earthquake or Tokai earthquakes occurred; because of that, we enhanced
our observation networks in Hakone. But the city of Odawara was not ready to
make substantial investment, so it was the prefecture that contributed to the
observation. But it is not for the purpose of developing seismic research or the
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volcanic research; the weight is placed upon the prediction of earthquakes.

So this is the topography of Hakone volcano. As you can see, the shapes of the
mountains are completely different from Mount Fuji. Mount Fuji has a smooth
flank of mountains. As you can see, we have rugged line, jagged lines of ridges.
And as you can see, it has a center that has - a subsided center, caved-in center.

Unlike Mount Fuji, Mount Hakone is even older than the mountain Fuji. Mount
Hakone has been exposed to the weathering effects of nature for so many more
years. Another characteristic is caldera, center of the volcano; so this caved-in
structure of the mountain.

This is the rough history of Hakone volcano. About 400,000 years ago, Hakone
started to erupt. It's been erupting. For Mount Fuji, its eruption history is
120,000 years, so it's even older in Hakone here compared to Mount Fuji. But
since 240,000 years ago, all of a sudden, Hakone changed its explosive style.
They shifted to explosive eruption style.

And this continued on to about 40,000 years ago. As you can see, we have this
cave in the center, caldera structure. Right in the center of this caldera, we have
a lava dome formed due to these most recent eruptions.

So what about the past 40,000 years? Rightin the center of caldera, as I said, the
lava dome was formed. We have been able to observe 12 eruptions that
contributed to the formation of the dome for the past 40,000 years. So, the
recurrence interval would be about 3000 years or 4000 years. The last eruption,
magmatic eruption was assumed to have taken place 3000 years ago. So as I said,
recurrence interval would be 3000 or 4000 years, so we could expect this is going
to experience magmatic eruption sooner or later.

On the other hand, since the year 2000, the Owakudani experienced a phreatic
eruption. So as you can see, this is the same topography of Hakone volcano.
From south to north, the total length is 11 kilometers, and from east-west, it's 18
kilometers. In this small area, we have multiple tourist destinations like
Sengokuhara or Gora. Right in the center there's Owakudani, and there have
been multiple phreatic eruptions experienced in the past.

So today this Owakudani, how does it look like? Some of you may have visited
Owakudani in Hakone. It's a major tourist destination. About 20 million visitors

come to Hakone, of which 3 million people come to Owakudani.
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At any given time, maximum 2700 tourists would be here in Owakudani and would
be multiple private cars that people use to come here. This is the point that you
can take a beautiful picture of Mount Fuji and there will be famous black eggs that
are cooked in hot spring which are on sale on the trail. And this is what we call
geo-park in Hakone.

Before 2015, in 2011, a major event took place. So in 2001 what happened was
the occurrence of swarm earthquakes. And at the same time, one of the steam
wells experienced gushing out steam, the steam blew out. Why we have drilled
these steam wells? That is basically because to derive hot spring to mix it with
water to supply this hot water to hotels. One of these steam wells experienced a
blowout. It was explosive gushing out of steam from this well, perhaps because
heightened hydrothermal activity underground. The well is usually as deep as 500
meters, so close to this depth hydrothermal activity reached and thus steam came
out.

As you can see, in 2001 we took this photo. The steam is out there. It's
approaching the ropeway. The Owakudani area has been covered with this
volcanic gas. So, this is how we are trying to control the steam coming out,
stocking up all of these rocks. I myself took this photo. It was scary coming
close to this steam well.

At our research institute, we believe this is an abnormal event. This is the graph
made by tilt meters to understand the crustal motion. So in this direction there
has been bigger tilt. At multiple observation point, we have seen the crustal
deformations. And based upon this data, we are able to elucidate what has
happened underground. Based on the data we took from tilt meters, we usually
have the magmatic chamber 10 kilometers down the subsurface and this inflated to
70,000 kilometers.

There is a dyke here. This is the hard rocky plate. But this is actually not exactly
rock, it is made of hydrothermal plate; and that too, also inflated by this multiplies.
So, there has been intrusion of this hot water to this layer and it came so close that
it may have erupted through this steam well.

This is the occasion that we decided to enhance our disaster response.

Up to 2001 it was considered that Hakone would not explode again because the last
one was 3000 years ago. But the recent developments up to 2001 made people
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think that the volcanic activity is not at all dead. And triggered by this event, the
hazard prevention map was created. Also, volcanic alert level was introduced to
Hakone Mountain in 2009.

As we discussed today, as of 2009 we have already introduced the system, well,
only 1 year since JMA established this volcano alert level or VAL. And we prepared
Owakudani Evacuation Manual in 2015 and we then prepared the
Hakone-Owakudani volcanic activity evacuation manual in 2015.

This map was created by Hakone town. Township is the smallest unit of local
government, much smaller than cities. Hazard maps are usually created by
prefectural or national government. However, Hakone Township created this map
with their own resources.

Then they included latest information with regard to volcanic activities. As of
2004, the search of the magmatic activity was not a popular connotation, but that
information was also included in the prevention map as well.

In 2008, as I mentioned, JMA started using VAL. And this system is also linked to
the level of preparedness at each township or local government unit. But because
we were very well prepared, we were able to introduce VAL system only 1 year
after the JMA introduction.

This year, in April 2015, we formulated Owakudani Evacuation Manual. There are
several important points of this manual. Owakudani received a great number of
tourists. Areas around the craters are visited in other areas only by mountaineers.
However, Owakudani being a tourist destination received a number of
non-mountaineer visitors to an area close to craters. Therefore, business owners
and facility operators in this locality have to be prepared to protect their lives at the
time of explosions or in times of abnormal activities of the volcanic Owakudani.

And preparation started in April 2014. And then, media often covers that it was
Mount Ontake's explosion that triggered Hakone to formulate this manual, which is
not the case. We started the preparation way in advance of Mount Ontake
explosion.

Now, what was the nature of the explosion in 2015? The explosion of 2015 was
first detected by GPS observation since around April 2015. Earthquake swarms
started from 26th of April, and on May 6th, explosion alert level have been raised
from level 1 to level 2.
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Seismic activity slowed down a little bit in May, but eruption occurred on the 29th
of May raising the VAL level to 2. On 11th of September, the VAL level was
downgraded to level 2. Seismic activity has been slowed down and I am hoping
that the alert level will be downgraded to level 1 in the near future.

Now, I would like to show you what the explosion was like. This picture was taken
the day after the eruption. On the day of eruption, it was so foggy and the picture
was not good. But this was taken a day after the eruption. And you see a
number of vents. If you pay a closer look, you can see the crater. This was the
picture taken on June 30th. With all the things shooting out, it was very difficult to
find the crater, but we were able to find a small opening from which the volcanic
bombs were being spread out.

In terms of the scale of eruption, it was quite minor because you were not receiving
all those volcanic bombs or cinders — excuse me - but the eruption on June 29th
was rather minor.

Gora is a residential area, and the number 4 you see around here is the amount of
ash fall in a given 1 metered square area. So 4 grams of ash fall was observed in
Gora area where the amount of ash fall was largest around the crater.

The largest amount of ash fall was registered in the eruption that occurred 60,000
years ago. The latest eruption was 0.1 kilometer. And Ontake eruption scale was
- in 2014, Ontake killed 60 people. Butthe amount was approximately 0.5 million
tons. Hakone 2015 eruption was around 100 tons, so it was only a fraction of
Ontake eruption.

Magmatic outflow or phreatic explosion, and this was the manual released in
September. Hakone eruption in 2015 was very well dealt with thanks to the
preparations that were started in 2001 even though there were some additional
measures taken in recent years. The level of success was quite good. Thereis a
huge lesson though, especially in the area of risk communication.

Communicating to the local community was very important and we could have
done better. The mistake started on the 3rd of May when we under-reported the
size of the risk areas. When the VAL was raised to level 2, we made an
announcement of the area that will be subject to evacuation.

The measurement was correct in fact; however, at the press conference when
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asked by a reporter we just didn’t know the exact size and metric measurement.
And then we just gave them a rough number of 300 meters as a diameter of the
designated or presumed area of risks.

However, the information turned out to be an underreporting of the actual size.
On May 25th, the Mayor of Hakone also asked JMA to specifically designate the area
of risk to Owakudani, not Hakone. Then, there has been some concerns among
the community that the government of Hakone town is trying to make the
phenomenon smaller than it actually was. Also the campaign to support the
tourism in Hakone, the [Unclear] has become the target of criticism.

So what could we have done? The campaign slogan of Protect Hakone became a
target of criticism because people thought that the government is trying to protect
Hakone, not the people living in it. Politicians and business leaders or scientists
may have different perspectives, and politicians also need to protect the local
industries as well. There is also some sensationalism who are finding information
on the media as well. So, we have to be careful when trying to communicate the
messages to the society.

I am running out of time so I will be speaking faster. Once in every several years
there has been a phenomenon of the mountain growing, and that also coincides
with the timing of the increased seismic activities. From this observation, we can
assume that there is going to be a major eruption in the near future.

With all the steam spouting out and this is the vent from which the steam is
shooting out. This is the activity near the crater. The gas is more translucent and
the nature of the gas is very different from the one we used to see. Because the
gas is now more translucent because it means that it is higher in temperature.
Owakudani may take some more time to get back to normal condition.

Hydrogen sulfide has been replaced by sulphur dioxide, which is more dangerous.
That is why maybe the tourist industry needs to be downsized in view of the need
to ensure safety of the tourists and visitors. But now that we have new vents, that
can also be a resource of tourism. But either case, it may be very difficult to bring
the business condition of Owakudani back to normal in the near future, but we now
have to come up with a newer roadmap.

I am running out of time and I need to wrap up my presentation. Thank you.

MC
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Thank you very much Dr. Mannen. In the first half of the program, we have looked
into the cases of Hawaii and Hakone. We will now have a short break and we will
be resuming the session from 2:45. After a 10-minute break, we will be starting
the second half of the program. Thank you.

MC

We would like to start our second half of the program. Next presentation is Mr.
Takefumi Watanabe, Director of Mount Fuji Volcanic Affairs of Fujiyoshida City Hall.
His presentation is on measures to volcanic eruption for tourists and mountaineers
visiting Mount Fuji.
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Takefumi Watanabe

Thank you very much for your kind introduction. I am Takefumi Watanabe, head
of the office for the measures of Mount Fuji eruption. Thank you very much for
this occasion. Director of Mount Fuji Volcanic Affairs.

Today, I would like to make a presentation on measures to volcanic eruption for
tourists and mountaineers visiting Mount Fuji. I would first like to discuss the
volcanic warning and evacuation. Zoning could be followed by the cooperation
with the Volunteer Disaster Prevention Commission at the fifth station of Mount Fuji.
I would also like to discuss modes of communication and routes of evacuation for
mountaineers and tourism.

I would also like to conclude my presentation by making some suggestions for
future improvements regarding measures for earthquakes and volcanic eruptions.
There are five different levels of warnings of volcanic eruption. For those
mountaineers who are climbing on foot from fifth station, level 3 will start the entry
restriction. We are currently enforcing level 1 warning at Mount Fuji, meaning
that mountaineers need to be mindful that volcano is potentially active. Level 1
used to be labeled as normal. However, now that Mount Ontake erupted when the
enforcement was at level 1, we changed the notion to be mindful that the volcano
is potentially active.

Level 2 warning triggers do no approach crater restriction. At the time when the
mountain is under level 2 enforcement, mountaineers are not allowed to approach
the crater. This is the map of Mount Fuji. When the warning level is raised to
level 2, primary evacuation zone becomes subjective to the restriction of entry.
And encircled area is the area considered subject to the creation of new vents
based on the observations in the past.

Mount Fuji can have vents and openings at any location. This in turn means that
Mount Fuji practically does not stay at level 2. The warning level can jump from
level 1 to level 3 in view of the fact that a vent can emerge at any area of Mount Fuji.
When the level is raised to level 3, mountaineers and tourists cannot approach the
volcano. And this is the secondary evacuation area with a diameter 2 kilometers
larger than the primary evacuation zone. Areas of potential eruption or
immediately after the eruption, this area becomes subject to the restrictions.

Lava flow and pyroclastic flows may run in these areas. That is why it is
designated as the secondary evacuation zone. This is the size of the secondary

evacuation zone. Now, I would like to discuss our cooperation and collaboration
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with a Voluntary Disaster Prevention Committee at the fifth station of Fuji-Subaru
line. The voluntary disaster prevention committee consists of Tourism Association
of Fuji Fifth Station and Association of Accommodation Facilities of Mount Fuji,
Yoshida city, and Association of Mountain Guides, and Association of Horseback
Riding facilities and Association of International Tourism and the management
office of Fuji-Subaru line.

With this voluntary committee, Yamanashi prefecture, prefectural police
department of Yamanashi, Fujiyoshida city, and fire department headquarter of
Five Fuji Lakes have been working closely. The voluntary committee was
established in September 2012 and the first evacuation drill was conducted on the
10th of June, 2013 with an assumed earthquake with an epicenter at Mount Fuji.

Mount Fuji was registered as World Cultural Heritage in 2013. And Mount Ontake
erupted killing 58 people and making additional people missing at the time of
eruption on September 27, 2014, making the eruption the worst case in post-war
Japan.

On October 9, 2014, the organizer of the symposium, Mount Fuji Research Institute,
researchers have given us lectures at the training session on Mount Fuji eruption
that was held on October 9, 2014. This year, on June 11, 2015, the voluntary
committee worked together with Yamanashi prefecture. Police as well as fire
department of Yamanashi prefecture co-organized an evacuation drill attended by
more than 150 people. Under the scenario, the warning level has been raised
from level 1 to level 3 that incurred the restriction of entry to the volcano.

This is the opening ceremony of the evacuation disaster drill. After the opening
ceremony, the participants broke into smaller groups to have group training on
tabletop exercise to be followed by hands-on training of evacuation and first-aid.

As we discussed today, private and public sectors are working together to better
prepare ourselves for natural disasters and we consider it is very important to
promote collaboration with our counterparts in Shizuoka prefecture as well.

Next, I would like to discuss the modes of communication for mountaineers and
tourists. Fifth station management center and Fuji-Subaru line Fifth station
Voluntary Disaster Management Commission plays a critical role communicating to
tourists and mountaineers.

In addition to the mailing list of local community disaster prevention, we also have
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a community FM radio that is starting operation from December 2015. At the time
of emergency at Mount Fuji, we are going to enforce the line of communication as
shown on this slide.

JMA will provide information to Yamanashi prefecture which in turn released
information to local governments under the prefectural governments which in turn
relays the information to disaster prevention organizations at Fifth and Sixth
stations of Mount Fuji.

Those information centers at the stations will relay the information to mountaineer
huts and lodges. Megaphones and other instruments will also be used to spread
the information, warning the tourists and mountaineers enjoying time on Mount
Fuji.

Regarding the evacuation, when the level was raised to — a warning was raised to
level 3, the foothill of Mount Fuji will become subject to restricted entry. Subaru
line and Yoshida gate will be closed.

Fifth station or tourists and mountaineers at the fifth station are requested to climb
down the mountain despite the absence of eruption of Mount Fuji. That means
that Subaru line is still open through which they can evacuate. But Subaru line is
closed for those who are climbing up the mountain. However, downward
transportation is still allowed. The second route of evacuation is shown on this
slide. When the eruption occurred before the raise of the warning level to 3,
meaning that the eruption at the level of 1, this route of evacuation will be
enforced.

First, entry on to the volcano will be restricted in the secondary evacuation zone.
Those mountaineers and tourists at the Fifth station will then be guided away from
the crater. Evacuation map created by Yamanashi prefecture this year will be used
to effectively guide the mountaineers off from the Fifth grade.

If the eruption occurred away from Subaru line, then Subaru line can be used
transporting the mountaineers and tourists on trucks or buses. This year, the
Yamanashi prefecture created the evacuation map as shown.

This is the summit at Mount Fuji. The line here indicated is Subaru line. The
green line is Yoshida-Guchi trail line and Subashiri Guchi trails. The yellow lines
around this area are the logging road managed by Yamanashi prefecture. Subaru
line trails and logging roads are used for hikers and tourists to descend in case of
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emergency. But which way they should take, Yamanashi prefecture prepared four
different patterns based upon the simulations upon the past lava flows. The red
indicate the lava flow. If this is the pattern expected, the eastern side of crater -
in other words, Yoshida-Guchi trail and Takizawa logging road should be used to
descend.

For hikers, Subashiri as well as Yoshida-Guchi trails are recommended. Those
who have driven up Subaru line, they are asked to follow the same path - go back
the same path. Because the area will be no-entry zone, so they are asked to use
either Subaru line or logging road. In pattern two, there is a Subaru line for those
people who are on the west side of the crater. On the eastern side, Yoshida-Guchi
trail as well as Takizawa logging road will be recommended. For mountain hikers,
they are asked to use Subashiri-Guchi trail or Yoshida-Guchi trail. In pattern three,
if this is the expected lava flow, Subaru line users are asked to go back the same
line, Yoshida-Guchi and Takizawa logging roads are used for tourists; and
mountaineers are asked to use Subashiri-Guchi trail.

In pattern four, Subaru line users again are asked to go back the same road,
mountaineers and mountain hikers are asked to use Subaru line or Subashiri-Guchi
trail for evacuation. So there are different routes for hikers to use in case of
evacuation.

Next, I want to talk about some of the challenges that we face. First of all, we are
encouraging hikers and tourists to be equipped with safety equipment like helmets
and goggles or masks. In case of paroxysmal eruptions, we have to have
sufficient shelters available for the users. For tourists and hikers, we should be
able to provide information on volcanic activities.

Number four, we need to enhance and enforce the communication by Fuji-Subaru
line Fifth station Voluntary Committee. So the first point, that is to encourage
visitors to equip safety, gears like helmets, goggles, and masks.

Before the peak season arrived this year, Yamanashi prefecture actually prepared
1500 sets of safety equipment at Fifth station management center, shops, another
50 sets for Sixth station safety instruction center, 1000 sets for lodges and huts for
the sake of strengthened safety.

We believe that helmets are the necessity for any mountaineers and hikers,
especially when they go down the trails or going up the trails leading to the top

because both of these trails are exposed to cinders or rock falls. In the case of
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cinders, rock falls, or they are exposed to the risk of falling, there will be higher risk
of injury. So we need to educate the hikers and tourists to be responsible for their
safety. So these are some of the helmets that are installed at lodges and huts. If
they can evacuate to huts, they will be able to use these helmets. Or if they could
not, they would have to be able to prepare themselves.

Next, shelters — we have multiple lodges on the trails going up to the summit and
they will be places where people can evacuate too. But on the descending trail,
there are only a few shelters, very few structures that could be utilized as
evacuation centers. The strengths of the huts and lodges are not sufficient
enough to function effectively as evacuation shelters.

Currently, we have this trail going up to the summit of the mountain. Thereis also
the descending trail indicated by green. We have six safety instruction centers.
For those who are taking trails leading up to the summit, they can use shelters,
huts, and lodges on the way. But there is only one evacuation hut and one public
lavatory and two evacuation shelters on the descending trails. So there aren't as
many evacuation facilities.

We need to establish more shelters on the descending trails but this requires
enormous amounts of cost and also we need to follow ICOMOS to make sure that
whatever we do erect is not going to interfere with the landscape that is protected
under the World Heritage.

So what we have to do is to encourage the people to use the up trail rather than
down trails. How can we actually effectively move the evacuees from descending
trails to climbing trails? Evacuation center is available on the trails going up.
Lodges and huts are not sufficient enough, so we need to reinforce them; but this
requires assistance from the national government as well as prefectural
government. So these are some of the lodges. As you can see, the people are
climbing on this trail, so if anything happens they can evacuate to these lodges.

The lower photo is the Sixth station safety instruction center. This is the
evacuation center. This looks large, but it's rather narrow inside. It cannot
accommodate many people. This is the Seventh station public lavatory as well as
shelter; only one shelter located on the descending trail.

The third challenge we have is the information provision. Last year, Ontake
mountain erupted. The lack of information that was communicated to the hikers

was pointed out as a problem. There have been some volcanic seismic activities
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before the eruption occurred and this information had not been provided to the
hikers. If the information had been provided, some hikers decided not to go up to
the summit.

As I said earlier, in case of Mount Fuji, there is no alert level 2 issued. If anything
happens, the alert level will be raised from level 1 to level 3 immediately. So by
the time they are ready to issue level 3 warning or alert, we must have some sort
of volcanic information and that has to be provided, communicated clearly to the
citizens as well as hikers.

So as you can see, there are multiple meters, 90 seismic meters - seismometers,
and we have seven tilt meters, and two infrasonic waves and nine GNSS equipment.
We also have nine cameras. So, we have multiple instruments installed at 46
different locations but they are managed by different authorities. It could be INA,
it could be Geospatial Information Authority of Japan, it could be National Research
Institute for Earth Sciences, it could be Yamanashi prefecture, it could be Regional
Development Bureau. Information that is derived from different instruments is
not centralized or integrated. We have to have all of these different types of
information concentrated at one place so that all of that information can be utilized
for appropriate decision to be made.

For Fuji, on the Fifth station management center, we have signboards set up
indicating the alert level, current alert level. There is also another signboard set
up at the Sixth station center as well indicating the alert level as well as ways and
means of evacuation in multiple languages; it's not just Japanese, but also Chinese,
Korean, and English.

Going forward, volcanic information should be posted on our homepage, so
mountaineers and hikers can always access and make sure that the situation is
safe.

Lastly, I want to talk about the communication that is provided by Fuji-Subaru Line
Fifth Station Voluntary Committee. @ What we think is important is the
communication between lodges and huts. And the information that lodges have
should be communicated to the users. And this is the information flow. Currently,
we depend on fixed line telephone as well as mobile phones to provide disaster
information. However, in emergency, in some cases either of these telephone
communications may not be available - neither of this is available.

So on the Seventh station; we have Toyokan and Fifth information center.
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Between these facilities, we try to test the wireless communication. Butin case of
rough weather, the wireless communication equipment would not be the perfect
solution, so we still have to find even better way for accurate communication. As
I said earlier, we could use public speakers to warn the hikers, so sometimes we
could use the siren going off and telling users that there has been emergency. But
on the other side of the mountain, this sound may not reach, especially those who
are using the descending trail, so the challenge here is how we can provide
appropriate information to descenders.

Next, I want to talk about the voluntary committee's role to enhance
communication as well as improve the disaster prevention awareness. We have to
make sure as many people as possible understand the evacuation map. We have
distributed evacuation maps to citizens but the recognition is still low. Year on
year, we see increasing numbers of non-Japanese visitors to Mount Fuji so we have
to provide the evacuation routes, map, in multiple languages.

We have to have higher quality of evacuation routes. 1 showed you earlier
different pattern of evacuation routes, but those routes have not been validated.
We have to be able to identify the best and optimum evacuation route that ensures
the safety of the users. Some hikers may descend the mountain to Shizuoka
prefecture so that evacuation route map has to be added. It is important for
hikers to understand what is the best possible and safest evacuation routes.

From that perspective, this understanding on the part of hikers is not sufficient.
Therefore, in order to make sure that this is widely understood, we have to have
the local workers understand the best possible evacuation routes and they serve as
guides to the hikers in case of emergency. So, our wish is to enhance our
cooperation to make sure that the experience of climbing up on the mountain of
Fuji is safe and secure.

With this, I would like to conclude my presentation. Thank you.

MC

Thank you very much Mr. Watanabe. Mr. Watanabe discussed measures being
taken at Mount Fuji and areas of improvement. Those of you wishing to ask a
question to Mr. Watanabe, please be patient. We will be setting aside a question
and answer session. Now, we would like to invite the final presenter from
Indonesia, Dr. Agung Harijoko, on the potential and problems of volcano tourism in
Indonesia. Dr. Agung please.
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Introduction

* Tourism is getting more importantin

Indonesia.

* Tourism is 4t rank of Indonesia’s income after

oil and gas, mineral, and palm oil.

2014, tourism sector contribute USS 10,69

billion of USS 160 billion.

* 2019, Government of Indonesia (GOI) have
target: 20 million visitors to get income about

USD 20 billion.
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Volcano tourism

* Attractive volcanoes:
— Most active volcanoes
— Highest peak
— Golden sunrise

* Volcano-geothermal

* Volcano and culture

* Hiking groups
* Bikers

Problems

* Improper Visitor
behavior:
— Littering 2
environmental problem
— Vandalism

— Lack of safety
procedures

X 15

e Qutbound activities
* Family picnic
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Tourism facilities vs.
hazards zone

X 16

Promotion

Movie is effective media for promotion
International sport event
Cultural Festival

Combining multiple tourism

X 17

Concluding remark

* Volcano tourism in Indonesia is not yet developed

optimally, especially in Sumatra, where most of
volcano is situated in the forest area and wild animals
are living.

* Volcano tourism is not the main destination for

overseas tourist. Combining with other tourism may
attract visitors.

* Volcano tourism is popular among young people

(adventure), and elderly (leisure due to comfortable
weather).

* Indonesia need more promotion in order to attract

people to come for tourism.

X 18

F9, BRI ETT, HVA
= BITAISHR BE AR Y 720
EED XTI, BAERND
| HLWATEIOKAICED S,
| LV FRLRAELTOE
o, mBARI LT,

Z L CHEHiRR & BEEE X% ©
TNEL (X 16), 1932 4L
e, AT LA EE I Y —
R723E Z 0 L 2006 4FLAREME
FHRNEDY £ 1T, 2006 4
L Z S 72 AIZB W T 6 F
IZHES T v o 78 A kLKA
M E L7, £ LT 2010 4RI KA 15 F 1
SETREFELE L, ZOHETY, ST,
BT, BRRERHY FLT, FEFITHERNE
ZATLE, ROEKIIHADERIEE T
EWVWH ZETT,

Z 9 Vo L E R TIHRERE S LT (K
17), BIEIAIEFICHHRA2BERTH S D &
I LM AR=V AR MR EAT D
ZEIL ko TEESERBNED TR E—T 7
VEITOTWET, BIEOFEFLATTITNE
t . KL OB 2N 3 - 72 A TR A3 72
WOTINERILL Tham e LTk e BnE,

KILEDEIE, A~ b7 THEKRICHFET S,
FREBEAANRNTIEH Y FHA, BEBMD
AR LTWET, kLY E VD O3S
DBNBEDITEX R LITELE > TOERADT,
OB & fHAE o TEE 2 MUNA T
R ET, £lo, BRBHGERENATD
ICAKTT, Fio, e UTHEROFIZH I
FNTVET, A FRUTIEE-2ELS DA
Wi T 6o Ko aET— g U NLET
EEZTOET (¥ 18),

UETY, E20H0REHITSVELL

BE . 770t P20t I8 NWE L, AV KXY T OLIGITH- 5 KL EBGIZ
DOWTEFFELW-TExE L7,

80



ZO®BIE, EHWIETEWIEAER AR ZE LT, HSANG ZEMEWZEE, D LA
WRZEEROTWNELNWEENWET, TlE, #lINEEDHESE, fFEeHEWZLET
DT, LI —FEITRHNZETETTLEL I D,

ZHNIPDDERZ A KT, 4 L OMHEEDOFLUIN, 4 RRIUTDPLRTWIZEEE L
b9 2 HDHFOMEHEDOHFIZE BN ETnWEBnET, —AZT=AFa=r 74T R
DT AL Sy TN T AT 4R AT NIADALDOFITHE EIZ ERo> TV E
7o BnET,

TNTIE, FEHEOHFIE, ZBREWZEITETTLE I D, EALIBBEWNWELET,

[

81



Agung Harijoko

Thank you very much for your kind introduction. My name is Agung Harijoko of
Indonesia. First of all, I would like to thank to the committee, MFRI, as well as
Yamanashi prefectural government for inviting us here to have a talk here. My
talk today is about our overview, the volcano tourism in Indonesia, because there
is huge potential for volcano tourism, but also we have a problem.

So my outline today, first introduction, it's about tourism in Indonesia, and then
about the volcano tourism in Indonesia and the potential and the problem, and
then I will have concluding remarks.

As introduction, tourism is getting important in Indonesia because right now the
income of Indonesian government still primarily from extraction of oil, gas, mineral
resources, and coal. But now, the price of oil and gas declining, so then we need
to increase our income from other source. Right now, tourism is number four in
the rank in terms of the income after oil and gas, mineral, and palm oil.

But now, palm oil also has a become a problem because when they plant the palm
oil, then they burn our forest, like in Kalimantan and Sumatra and that make bigger
problem not only for Indonesian people but also our neighbor like Singapore and
Malaysia. So we hope that in the future we can reduce the extraction of oil and
gas, also mineral and palm oil.

And we hope that tourism is our future income because in tourism it means that we
must have conservation of our nature. So in the year 2014, tourism sector
contributed about $10 billion, and the total income of Indonesia is about $160
billion. Now, our government have a target to increase the tourism. 1In 2019, the
target is about 20 million visitors. So, we hope that we can get more income,
about maybe $20 billion. Then, is this target optimistic? So, I tried to collect the
data about the number of visitor in Indonesia - this is in millions. So there is a
trend of increasing of visitors to Indonesia per year. So hopefully in 2019, we can
get more higher visitor in Indonesia.

However, we realized that tourism in Indonesia is still behind tourism in our
neighbor like Thailand, Malaysia, and Singapore. This graph shows that among
ASEAN country we are still in rank number four, after Thailand, Malaysia, Singapore,
and Indonesia in terms of visitors. So really we need to have big promotion to
attract more visitors to come to Indonesia.

This graph shows the origin of visitor. Still, the highest is from Singapore,
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Malaysia, and Australia because this is the nearest country. But Singapore, I think
it's not only for tourism because many businessmen I think, also from Malaysia,
Australia, then Japan; China also now increasing visitor from China because they
also have many projects in Indonesia. Then from the European countries,
England and France, then from United States. Then, in Indonesia still they just
concentrated to enter Indonesia through the gate of Bali.

Bali is still the prima-donna for tourism in Indonesia for the foreigner. Then the
second is of course Soekarno-Hatta airport because it's close to the capital Jakarta,
then Patam or Riau because many factory and business centers in Patam, so that's
why many Singaporeans or Malaysians come to Indonesia.

Then this graph, also that most visitors visit Bali, then Kepulauan, Riau. This is
Bali here, then Kepulauan, Riau, where Patam is located. Soit's just a neighbor of
Singapore so it's many people here. Then, the next is Jakarta of course, then
Nusa Tenggara Barat, Nusa Tenggara Barat is here. We have big volcanoes,
Tambora, as well as Rinjani in this area. Then the last is Padang here, usually
people to visit Krakatau, they stay at Padang.

So this is the figure of tourism in Indonesia, but is general figure. Then in
Indonesia, what kind of tourism is popular? So, the most popular tourism in
Indonesia we can see in this picture, so most of the visitors visit beach or marine or
diving. Cultural heritage - we have like Buddhism temple of Borobudur, also
Prambanam, then the rest, they visited volcanic trail.

So actually we started volcano and tourism, even it's not so becoming popular in
Indonesia among foreign tourists, still beach and marine is I think the most popular.
So in this time, I would like talk this, the volcano tourism potential in Indonesia.

This map shows the tectonic setting of Indonesia, so we have a very long
subduction zone, this line. It's constructed of the Sunda Padang volcanic arc, so
we have volcano from the tip of Sumatra, go to the Java, to the east, to Bali, Nusa
Tenggara, then to the Flores. And again, we have another volcanic arc, Sangihe.
It's in the north arm of Sulawesi island and Halmahera island here. So in total, we
have about 130 active and dormant volcanoes in Indonesia. So, in terms of the
number of volcanoes, we have a big number and it's also potential if you can
develop its volcano as a tourism destination.

This map shows the distribution of volcanoes in Indonesia. Mostly in Sumatra, we
have a lot of volcanoes. Then also Java, the most populated island, but also
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populated with volcano. So it means that more people in Java actually in the risk
of volcanic hazard. Then this is Bali, smaller island but there is one active volcano,
Gunung Agung, and then the other is a caldera of Batur and Bedugul. Then this
Flores island in the eastern part of Indonesia, so this is also densely populated by
volcanoes, but rare people in this area.

And in Sumatra we have lot of volcanoes, and the volcanoes are located along the
Sumatran [Unclear]. So in terms of number of volcanoes there are a lot, but in
terms of volcanic tourism in Sumatra is still, we call it, immature because not so
many volcanoes become tourism area. Because most of this area along this fault,
it's national park. But it's not real park like in Japan that is very nice; this is a
jungle, a forest, dense forest. So when we enter here, it's really, really adventure.
There are still elephants and tiger, wild one.

So not so many people visiting Sumatran volcano, except some place I will show
later. In Java, Java is maybe - among Indonesian island, Java is the major one
because in terms of infrastructure everything, we can get it in Java, in Bali.

Now, this Lombok island as well as Sumbawa island is also getting more popular in
terms of tourism. Flores - it's really nice view in Flores, but unfortunately,
infrastructure is not so enough I think. Because there is no flight directly to this
island, so you must stop in Bali and then you must fly to Flores. But really nice
because you can visit as well in the Komodo island and many volcanoes there.

So this is the most popular volcanic tourism in Indonesia. First, this map of
Sumatra, we have lot of volcanoes in the jungle here. So, most of the people
visited Toba lake, that is caldera lake. So the eruption is about 75,000 years ago,
that was a big eruption. So it's becoming popular tourism area because they can
cruise the lake. And also inside the lake, we have, we call it, Samosir island.

So this area is famous for the Batak, this is the tribe of people who live in this area.
So this is like the center of Batak culture. Then the next also Singkarak lake, this
is also caldera lake. It's also situated along the Sumatran fault. Singkarak lake
erupted about 50,000 years ago. This is less famous than Toba. Then the
government tried to promote by hosting the tour to Singkarak just like bicycle race
here.

After this occasion, then Singkarak becoming more popular, but still not so many
number of visitors. The last in Sumatra, Ranau lake here, this also caldera lake.

It's beautiful but to get to this lake, it's not so easy. You must ride by car, from
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Lampung maybe 5 hours, but from Palembang, other big city in South Sumatra,
maybe 8 to 9 hours, so it's really tough to visit this area. Even the scenery is very
beautiful. From Sumatra, so we fly to Java, this is the majorisland. So this is the
map of Java, so this is the quaternary volcanoes, this also, but here is tertiary
volcanoes.

So I will start from the west. It is Tangkuban Parahu. It's a famous tourism site
in west Java because it's close to Bandung city, the provincial capital of Western
Javais here. The attraction in Tangkuban Parahu, we can visit until the edge of the
crater. So we can see the hot spring as well as mud pool in the Tangkuban Parahu.

Then go to central Java, we have Dieng. Dieng is actually a volcanic complex here.
It's active volcano. We had CO2 gas eruption in year 1979, so, many victims at
that time. Then again in the year 2011 we have a gas eruption from Dieng, but
less or no victims because there is monitoring of gas installed by USGS and also by
Volcanological Survey in Indonesia.

Dieng actually has a high potential in terms of tourism because in Dieng we can find
there is Hinduism temple. It is quite old, 10th century, Hinduism. Now, Dieng is
becoming more popular because spectacular scenery, especially during sunrise.
We can find golden sunrise if we climb in the peak of Prahu volcano or Sikunir
volcano inside of Dieng volcano complex.

Then, close to the east, Merapi volcano. Merapi volcano is very active. The last
eruption is in the year 2010. So, people come to Merapi usually to climb Merapi.
Even it is not volcanologist, they want to climb. Another group, they just chipping,
it looks like outdoor adventure trip here.

So this is Merapi. Then we go to the east again, eastern Java, it is Bromo-Semeru
volcano complex. This is the iconic scenery of Bromo and Semeru. So this is
Semeru as the background and this is Bromo. It's very nice sunrise. So then at
the eastern tip of Java island, there is Ijen volcano. It's also there is caldera lake
here. And in this area also famous for mining of sulphur, just like maybe in Kyushu
island, it's like Iwo Jima, so we have sulphur mine in this island. So this is the
most popular volcano tourism in Indonesia.

Then, I continue to fly to the eastern part. Bali is most popular island in Indonesia,
even more popular than Indonesia. This is true because they said that they never
visit Indonesia, but they visit Bali. It's very rich in cultural and also nice beach
there, so they visit Bali. Many Japanese also visit Bali. But in terms of volcanic
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tourism, we have Buyan and Bratan caldera lake here, and also Batur lake, and we
have Batur lake caldera and this is the active Batur volcano.

Then in Lombok, we have Rinjani. Recently erupt, maybe 2 days ago there was
eruption of Rinjani, the active, in the center here. It's also a caldera lake and then
new cone, we call it [Unclear] it means that the new volcano.

Then, go to the east, we have Tambura. It has big eruption and the highest
casualties in the world. So here - it's less visitors here. Then go to the east, we
have Kelimutu. It's very nice caldera lake or crater lake, with three different
colors. So this is dark blue, then light blue, and black. In other season, they
change color becoming red, dark red, then green, and black. So it depends on the
chemical composition in the lake.

So I will continue. So then why people come to volcano in Indonesia. First, they
want to see the spectacular scenery, so they need to climb the summit just to enjoy
golden sunrise. So this is a photo from Dieng. Also here, you can see they climb
Prahu volcano in Dieng volcanic complex. So many people climbing and camping
on the top just to watch the spectacular scenery. Then for comfortable weather, to
leisure, we have some villa and very calm, just to enjoy the nature. Then,
research and education, we have also museum in Yogyakarta near Merapi. It's
quite new, maybe 5 years ago, we built this. Another reason is by doing a
ceremony. So this is in [Unclear], it's related with Hinduism ceremony.

Then the attractive volcano, we can say that because people want to have
something spectacular, usually they want to climb like most active volcanoes like
Merapi. And this is Semeru, many people in Semeru and then they watch the
eruption, the ash, here.

It looks happy - even it's in terms of hazard it's dangerous. Then, thisis in Dieng,
we can see the geothermal. The combination of volcano and geothermal, and the
other is a volcano culture, it's in the other place in [Unclear] in central Java. We
can see the Hinduism temple and the row of other volcanos.

Then, the volcano visitors, it's like a group of hiking. This is like a high school
climbing group. Then this also people in Dieng. Another, this is in Merapi. They
just like hikers. This is like urban activities, a group from the office, so they just
chipping in Merapi. For the family picnic, usually just in the foot of the volcano.

So this is the problem of our tourism. First, is littering. When they climb,
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sometime they still leave the garbage. So this is really the bigger problem for us.
Then vandalism, maybe graffiti as well. Then the other is lack of safety procedure,
even they visit geothermal area, they just wearing sandal, so it's really dangerous.
This, really unfortunately, just young people want to have spectacular photography
but unfortunately then fell down to the new Merapi crater. So this is the problem.

Then, tourism facilities versus [Unclear]. So this is in Merapi because since 1933,
the eruption of Merapi go to the southwest area so they think that southern flank of
Merapi is safe. But since year 2006, the eruption direction of Merapi changed to
the south. Soin 2006 the eruption just reached about 6 kilometers, so this buried
the camping site. But in 2010, the pyroclastic flow reached until 15 kilometers.
So this area, already we have golf course and also hotel, villa, and spa here.
Actually they must be thinking again with the next eruption because we believe
that the next eruption will go to the south, but we don’t know the size.

Then we need promotion. Movie is effective media. Then international sport
event, cultural festival, and combining multiple tourism. Actually, this is an
example of Indonesian movie related with volcano tourism, but because of the time,
so I will skip to the concluding remark.

Volcano tourism in Indonesia is not yet developed optimally, especially in Sumatra
where most volcano is situated in the forest area and with wild animal living.
Volcano tourism is not the main destination for overseas tourists, so we need to
combine with other tourism to attract. Volcano tourism is popular among young
people, adventure, to climb; and elderly to have leisure. So Indonesia needs
more promotion in order to attract people to come for tourism. I think that's all
my talk. Thank you very much for the time.

MC

Thank you very much Dr. Agung. From a very wide perspective, Professor Agung
has given us a very good overview of the volcanic tourism. Based on the
presentation made, we look forward to receive some questions from the floor, at
the same time allowing the participants to interact with one another. So speakers,
will you come back on to the stage.
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Moderator

During the Q&A session, four panelists will be joined by two additional Indonesian
participants who traveled from Indonesia for this occasion. One of the two is Dr.
Estuning Tyas Wulan Mei and the other is Dr. Wiwit Suryanto, both from Gadjah
Mada University. Now, speakers and the panelists, please take your seats.

Now, if the audience has any questions about the presentation made during the
first and second half of the program, it is a great opportunity to ask those questions
to them. Does anyone want to ask a question? Anyone? We started off with the
presentation by Dr. James Kauahikaua - please wait for the arrival of the
microphone.

Male Questioner

My name is Yamashita of Yamanashi prefectural government. Thank you very
much for your very informative presentation. I have a question to Dr. James
Kauahikaua. The very slow movement of lava flow, are there any measures to
reduce the disasters? For example, by diverting the direction of the lava flow or to
make a hole and let the lava flow into a hole. Are there any measures being taken
or have they been effective?

James Kauahikaua

The question is about whether lava diversion was considered. Lava diversion was
considered all the way through the response period which was several months.
The difficulty was that, as many of you know you can't stop a lava flow but you can
divert it in a different location. If you remember the map of that area, there was
a road all the way around the area so the question became where could you divert
it to. And the main area that we would have tried to save was the highway that
went all the way around; so no matter where you diverted it, the highway was still
going to be covered.

So a diversion just did not seem to be a very productive option for that area, and
therefore no real serious consideration was given to diversion after that. Many of
the public almost demanded diversion as an answer, but those of us that know
something about diversion, just did not see how it could occur. You could
minimize some aspects of the damage, but once that highway was cut, that was the
most serious risk to the community and there was no way to avoid that.

Male Questioner
Thank you very much for your answer.

94



Moderator

Any other questions or comments from the floor? If not, I would like to ask some
of the questions to Dr. Estuning. Dr. Agung talked about the tourist value of Mount
Merapi. Every several years, it has eruptions at Merapi. From the viewpoint of
risk management and tourist promotion, what kinds of measures are being taken
with regard to Merapi eruption?

Estuning Tyas Wulan Mei

Okay, thank you for the question. Regarding to the volcanic tourist management
during the crisis period, actually our government has imbibed the policy to give the
permission whether the volcano is open to the public or not. And this is based on
the level of the activity of the volcano itself. If the activity is increasing to a certain
point, we have four levels. Here in Japan, we have five, but in Indonesia we have
only four: which is normally active, second level, third level, and fourth level. In
the fourth level, it means it could be an evacuation can take place. However, if the
level of the volcanic activity is increased to the level 2, there will be information
from the volcanologist bureau to the people and also they will give some
recommendation to the tourism department at the regional level to give the
information for the tourists. And it will help to people or tourists not to climb to
Merapi volcano during the crisis period. Thank you.

Moderator

I have some additional questions. This happens in Japan as well. Alerts and
restrictions are sometimes violated by hikers and visitors. I believe that there are
these people in your country as well. Are there any effective measures to avoid
these violations?

Estuning Tyas Wulan Mei

Unfortunately, some policies and regulation is not always followed by the
obedience from the people, not only from the local people but also from the foreign
tourism. As we know that in 2010, some of the guardian of the volcanoes found
several people from foreign countries who tried to see the volcano during the
eruption. Ithink what should be done, first is to give a strict measure not only for
the security guardian but also for the local people to educate them that during the
eruption they should not go to the mountain, but only how to educate them to be
volcano watcher. I mean, in several points to enter the volcano we can also use
the local people because they know who are the habitants living in the forbidden
areas. So maybe they have an approach which is slightly different from the
theoretical [ph] approach, you may go to the prison [ph] , etcetera. Thank you.
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Moderator

Thank you very much. I also have a question to Dr. Wiwit. Mr. Mannen's
discussion included some important points. Information needs to be provided to
people and we also have to educate the citizens and tourists. Talking of Merapi
mountain, volcanic activity data and education based on this data are being
promoted. But can you give me examples as to what kind of educational
programs are being provided using the scientific data?

Wiwit Suryanto

Thank you very much for the question. Yes, as maybe Dr. Agung already present
in the slide, that we start to build a museum of Merapi in about 2010. And this is
one place that we can educate people and also for tourist destinations including
scientific aspect of volcano monitoring.

Because in former time, people usually live near the volcano, they don't really
understand what instrument importance, so they sometimes broke the instrument,
they put some part of the instrument just to sell it. So, this museum is one that
we think that it could solve the problem for education. So in future, Gadjah Mada
University invited by the government to include promotion and using of this
volcano, so we plan to have some additional informative tools in this museum in
order to improve the knowledge to give more explanation about the volcano to the
people.

And hopefully, as Dr. Estu mentioned, that we can educate people more about the
volcano and about the hazard potential of the volcano. Thank you very much.

Moderator
Thank you very much. Does anybody want to ask additional questions as to what
we have just heard?

Male Questioner

Thank you all for wonderful presentations. I am in charge of cultural preservation
at Yamanashi Prefectural Museum. I listened to Dr. Aung's presentation. Hindu
temples can also be combined with volcano tourism. Some of the ruins of these
temples, are they used as part of evacuation response? If there is any damaged
caused in some of these ancient ruins or temples, what kind of measures are you
going to take? What are some of the measures to protect some of these cultural
temples or ruins?

Agung Harijoko
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Thank you very much for question. So in Indonesia, we can find many Hinduism
temples built in the mountainous area or in the fling of volcano. Like in Yogyakarta,
we can find many Hinduism temple covered by Merapi eruption. So now, we
evacuate some temples, but we still remain the wall that is really the material from
the Merapi for the educational purpose because we can then teach the children or
the people that really in the ancient we have temple covered by eruption.

But how then we measure for the damage of the temple when the temple is
becoming tourism area? Unfortunately, we just give alert to people that this is the
cultural heritage, so please don’t break any part of the temple. Because then
actually we have also from the archeological office that they check the temple
day-by-day. So like in the picture, there is one Hinduism volcano in Kusongsong
[ph] area.

But this temple is close to the geothermal manifestation, so the damage is not only
by visitor but also due to the chemical reaction between the gas from the [Unclear]
from the geothermal with the rock, because most of the Hinduism temple using
[Unclear].

So really we just have education - to educate the people. This is just what we can
do because in the field we cannot [Unclear] using CCTV, no we cannot do like that.
We just have alert like this or suggestion to the people. Thank you very much.

Male Questioner
Thank you.

Moderator
Thank you Dr. Agung. Is there anything else? Anybody would like to ask a
question?

Male Questioner

Well, I always attend the public seminar of . Tourism volcano, we tend to
associate hot spring as well. Although hot spring was not discussed in today's
presentation, so in Hawaii and Indonesia, do you have hot spring as well? I
believe there are hot springs as far as you have volcanoes. Are there any efforts
to use hot springs as the tourist methods? So the speakers from Hawaii as well as
Indonesia, I would like to ask this question, how hot spring is used?

Moderator
Dr. James.
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James Kauahikaua

It's an interesting question. We have a large numbers of tourists that come for
many other reasons besides volcanoes. So, I don’t know that we are trying to
promote volcano tourism. That being said, we also don’t have hot springs. We
have warm ponds, but the temperature may only be a few degrees above ambient
temperature. In part, that's because our volcanic terrain is very porous so it does
not hold water near heat sources. There is a geothermal resource in Hawaii but
it's very deep and it's sealed so it does not contribute much to the surface water.
So unfortunately, we cannot promote hot springs in Hawaii.

Moderator
Thank you. Dr. Agung please.

Agung Harijoko

We have a lot of hot springs, but not many Indonesia people like bathing in the hot
spring because the temperature is already hot in Indonesia. But in some area we
have a bit of elevation like near Garut, maybe Yoshimoto-san [ph] visited, so
Cipanas, we have hot pool there. We developed a pool with hot spring, so many
people come. Usually they take a bath in the morning or at night. But it's not so
popular. These hot springs, if we develop these hot springs so maybe we can
invite many Japanese.

But still, the access to the hot springs, sometimes it’s difficult. Even the hot spring,
maybe [Unclear] like that, so outside hot spring it's very good. But we haven't
developed the hot spring as a destination. Thank you very much.

Moderator

Thank you very much. I have visited Indonesia several times. There are, as he
said, hot pools, not exactly hot spring, the way we use here in Japan. Then I
would like to ask Mr. Mannen, you talked about the geophysical data. You have
collected many geophysical data, and Merapi volcano, this data is utilized for
scientific education, do you have the similar project in Hakone as well?

Kazutaka Mannen

No, we are not engaged in any educational programs, but at our research institute,
the best thing we can do is to make our data completely available. You can
actually access every data we collected, although we do not use the data for
education. For each crater, we update our data every 5 minutes. For GPS data,
that is updated every day, and you can actually see the change of the
measurement of tilt meter. Anybody who can access our home page can see the
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observatory data. But data themselves do not suggest any meaning. So when
there is eruption likely, we also try to give explanation how one can possibly
interpret data. But unfortunately, we do not have any systematic educational
program based upon the scientific data we collect.

Moderator

So situation may be close to that of Hawaii. Always data is open to public from
Hakone, and then you encourage acquisition of information by the users. Am I
right?

Kazutaka Mannen
Yes.

Moderator

Now, diverting my attention to Mount Fuji, our research institute also conduct
researches of Mount Fuji. On the part of Fujiyoshida city, how do you plan to more
widely communicate information to the receivers of communication?

Takefumi Watanabe

On the part of Fujiyoshida city, we take measures to get ourselves more prepared
for volcanic eruptions for citizens, tourists, and mountaineers. There is also
Mount Fuji division that handles Mount Fuji tourist affairs, and we also promote
tourism and we also have road station, and through our home pages too we
distribute information that we intend to disseminate.

Moderator

Thank you very much. Be it information or educational programs, tourism
promotion can make use of these tools as well, and we are approaching the end of
the program. But if there are any burning questions from the floor, we are happy
to take them. Person in the front row, please.

Female Questioner

...great today's presentation. My name is Sayaka Irie from NHK, Japan
Broadcasting Corporation. I am a senior researcher of Broadcasting Culture
Research Institute. I am studying about relationship between disaster reporting.

Let me now switch to English. I am from NHK. My name is Irie. I have been
involved with disaster reporting for many years. I think there is a question that
many of you may want to ask and still refraining from asking the question, that is
related to reputation damage caused by falsified rumors or [Unclear]-based
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rumors. Be it in Hakone or elsewhere, over the last 10 years, every time eruption
occurs, be it [Unclear] or Usuzan mountain, before the eruption, these destinations
were very popular among tourists. After a major eruption, and major coverage by
the media can often negatively impact the tourism because that scares off the
tourists.

I think the case is similar to Hakone as well. Even when the level and scope of
volcanic activity is very limited, areas adjacent to that active area also suffers from
those negative impacts of media coverage. And I think that that is not a small
issue when it comes to tourism. Local communities and those of us who report
volcanic activities on media need to be aware of this fact as well.

Dr. Kauahikaua and other participants from Gadjah Mada University, in Indonesia
and in Hawaii, are there any cases of negative impact of volcanic eruption? Have
you had these kinds of cases and what kind of promotion tools have helped regain
popularity in tourism after such a negative impact? Thatis something that I would
like to know.

Moderator
Now, starting off with Jim.

James Kauahikaua

As you probably know, in Hawaii it's one of the only places in the world where when
news of an eruption happens, people come to Hawaii. So there's never been a real
problem. What has been difficult is, for example, in this latest Pahoa response,
lava flows potentially kind of cut off the highway, it affects real estate prices
severely and that cuts down on that type of tourism, people wanting to invest in the
area, people wanting to promote their businesses or whatever. In the particular
case too of the Pahoa eruption, it was all over private property and state property
and so there was no really good opportunity to make it a tourism destination until
after one of the lava flows was cooled or finished moving anyway.

However, this eruption has been going on for over 30 years and during that 30
years there had been a number of years where lava flows were flowing inside
Hawaii Volcanoes National Park, in areas that had already been covered, and so it
was relatively safe as long as somebody that knew what they were doing was
watching visitor access. And tourism soared during that time. So, it potentially
can be a very good tourism pull.

You are asking about rumors and things, and Hawaii is prone to that.
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Unfortunately, there is the other side too where I think even to this day, there are
businesses in Hawaii that use in the background images of these large 300-400
meter lava fountains and that hasn't happened since 1986. So people come with
some expectation to see a certain kind of activity and they don’t get it and they are
disappointed and that has also negative ramifications. The only thing we can do
about that is, as I mentioned, we put out updates. All of the agencies involved in
natural hazard work put out updates almost on a daily basis and the information is
there. It's just a question of getting to people that want to know those sorts of
things to those sites.

Moderator
Estu?

Estuning Tyas Wulan Mei
That was a very interesting question. Why, because in Indonesia, especially in
Merapi, we have the same problem during the eruption. Actually the eruption -
especially the 2010 eruption, there were several activities. The worst eruption
was on 26th of October and the biggest one was on 4th November, during the night
of 4th, up to 5th November.

The first eruption killed almost 40 people including the volcano gatekeeper which is
supernatural volcano gatekeeper appointed by the Sultan of Jakarta. And he died
during the pyroclastic flows in the first eruption. And these people start - there
are some rumors and people start thinking it will be a bigger eruption. And yes,
there was a bigger eruption, the major eruption as I said, the night during the 4th,
up to 5th November, when the pyroclastic flows went to the volcano's flank up to 15
km from the summit. And at this time people start to panic and they had to
evacuate people. They were not educated about volcanic hazard, etcetera, they
were also evacuated.

During the day, there was a television broadcast by one of the private television,
and they start to link the supernatural things with existing condition in Yogyakarta
and they were paranormal who say that the eruption might arrive up to 60
kilometers from the summit.

So, people in Yogyakarta start to be worried and most of the people tried to leave.
And at this time the airport was also closed. It's a tricky situation for the
government. And yeah, it was one of the rumors that creates a problem in
Yogyakarta. And the next day, the private television said, sorry, it was not
scientific things that we have to inform, we have to inform the real or the valid
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information from the bureau of volcanologist, not from the paranormal, etcetera.

So it was a lesson learned by us, for the viewers to select which kind of information
we have to choose. And also for the television and for the mass media, what kind
of information they have to deliver to the viewers.

So that's one of the major lesson learned during the 2010 Merapi eruption I think.

Female Questioner
Thank you so much.

Moderator

Thank you very much. So we have had discussion on diverse questions, education,
and importance of information provision I believe would be the keywords for us to
remember as we try to design our countermeasures to the possible case of Mount
Fuji eruption. I would like to thank all the speakers today. I want everyone to
give another warm round of applause for the speakers.

MC

It would be nice if we could continue on with our discussion but it is now time to
close this symposium. Lastly, in order to close this symposium, I would like to
invite Director of Mount Fuji Research Institute of Yamanashi prefecture, Dr.
Toshitsugu Fujii, to give us closing remarks.
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Toshitsugu Fujii

Thank you very much for your participation for full 3 hours since 1 o'clock this
afternoon. We have discussed volcanic eruption, tourism, and disaster prevention.
I was sitting here, listening to suggestions by many speakers. If a volcano erupts,
in order for us to protect our lives, symposiums like this will be a necessary
educational session.

In Hawaii's case, lava flow progresses coming near to the residential area. What
did they do to respond? Also, we heard suggestions made by Indonesian
experiences, how we can possibly associate volcanic eruption to tourism assets.
Of course, they come with some challenges for us to overcome.

So what is necessary here is the correct information to be communicated as well as
education. In Hawaii, HVO makes sure that citizens will have opportunity to ask
questions directly to their scientists. In Hakone as well, the Unzen Research
Institute is trying to alleviate concerns of citizens. And similar problems are
experienced in Indonesia as well. And naturally, if Mount Fuji erupts in the future,
we have to deal with this very difficult question as to how we can effectively
communicate necessary information to hikers and local citizens.

JMA has a sole responsibility to communicate on volcanic eruption. But as we saw
in Hakone eruption recently, the information that is communicated by JMA is not
sufficient, it is not frequent enough, and it's content is not dense enough.

So, we have used the homepage to disclose the seismic data by every 5 minutes.
And JMA should try to follow that custom to make sure that the latest information
is always available. Make sure that information that is communicated is the latest
and correct information. And that has to be designed in the eyes of information
receivers.

As Mr. Watanabe said, the local government is also trying to provide information to
citizens. But if the sole source of information is JMA, which I believe is going to be
a problem. We are also trying to collect data on Mount Fuji. We would like to add
appropriate interpretation of data we collect as we provide information. Just
sitting here, listening to the presentation for 3 hours is not going to make the
perfect solution, so we would like to continue on with our discussion tomorrow and
the day after tomorrow.

So for the weekends, Saturday and Sunday, we would like to move our workshop to
YIES to talk about tourism and disaster prevention. So, I would like to invite all of
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you to come join us on Saturday and Sunday as well. I would like to thank you for
your participation.

With this, I would like to conclude this symposium. Thank you so much.

MC

Director Fujii, thank you so much. With this, we would like to close our
symposium. Please kindly find the questionnaire sheets and fill those questions
for us.

Please do not take the receivers with you on your way out. Please return them to
the black box. Please also return the questionnaire to the blue box. Thank you
very much for your participation in this program till very end. Thank you again

very much for your participation.

This is the end of translation.
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Hazard Assessment and Communication during the 2014-2015 lava-flow
threat to Pahoa town, Hawai‘i

James Kauahikaua, geophysicist and former Scientist in Charge
US Geological Survey Hawaiian Volcano Observatory

The Pu‘u ‘O°0 vent, located in the East Rift Zone of Kilauea Volcano on the Island of Hawai‘i, has been
actively erupting since January 3, 1983. During most of the past 32 years, lava flows advanced to the south
into the ocean destroying over 200 homes. Since 2007, lava flows have advanced to the northeast with
increasing frequency but they rarely advanced more than 10 km from the vent. The limited advance
distance was the result of relatively low eruption rates and the flows were only a remote threat to populated

areas.

After a year of slowly advancing lava flows to the northeast of the Pu‘u ‘O‘6 vent, another series of
fissures opened on the northeast flank of Pu‘u ‘O‘6 on June 27, 2014, and erupted lava advanced slowly to

the east-northeast. By mid-August, the lava flow remained narrow but started to advance more rapidly.

The direction and rapid advancement of the June 27" flow warranted a meeting with Hawai'i County
Civil Defense (HCCD) on August 20, 2014. The facts and potential outcomes were presented with the
notification that, should the flow continue to advance, we would issue a press release in the next few days.
The press release was issued on August 22, 2014.

The County of Hawai‘i and HCCD immediately arranged for community meetings in Pahoa, the town
closest to the potential impact area of the June 27" lava flow. The first meeting was held on the evening of
August 24 for residents of Kaohe Homesteads, the residential area closest to the advancing lava flow. Open

community meetings continued in Pahoa to overflow crowds throughout the crisis.

At each of the meetings, County officials and HVO scientists presented updates on County mitigation
efforts and lava flow status updates. After the short meetings, the public was invited to one-on-one Q&A
with officials and scientists. In addition, HVO frequently posted updated maps and assessments on the
HVO website.

In order to answer concerns about where this lava flow might go, HVO scientists used a map of steepest
descent lines calculated from a digital elevation model (DEM). This concept had been publicly introduced
in 2007 when lava first started toward the northeast from Pu‘u ‘00 but, in 2014, it took several weeks for
the public to fully appreciate their utility. Public confidence continued to increase as the flow lobes
advanced along the steepest descent lines as predicted.

On September 04, 2014, the Alert Level for Kilauea was elevated from WATCH to the highest level of
WARNING when the lava flow was within either 1 mile, or 1 week’s time of flow advancement at the

current rate, to any infrastructure.
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After weeks of repeated stalls and restarts, the June 27" flow crossed a secondary road, passed through a
cemetery, and destroyed one home before stalling just 150 m from the main road on October 30. The flow
continued to be active, intermittently widening but not advancing until it completely ceased activity in late
November.

A second lobe started to advance slightly more to the north but also along a steepest descent line. The
lobe repeatedly stalled and restarted before finally stalling ~500m from the main highway in late January.
As with the first lobe, this lobe continued to be active and widened but did not advance farther.

New breakouts near Pu‘u ‘O‘0 occurred in mid-March 2015 that effectively diverted all lava from feeding

these distant lava lobes. Since then, lava activity has continued but remained within 8 km of the Pu‘u ‘O‘0

vent.
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Mt. Hakone Eruption in 2015, and its Effects on Tourism

Kazutaka Mannen
Hot Springs Research Institute of Kanagawa Prefecture

1. About Hakone volcano

Hakone volcano is active volcano with long eruption history over a period of 400,000 years. The
magmatic explosions in recent 40,000 years are characterized by andesitic lava dome followed by
pyroclastic flow. The last magmatic explosion was 3,000 years ago, and thereafter, five phreatic eruptions
were proved by geological survey. The radiometric dating technology estimated the last phreatic eruption
at 12 or 13 centuries, but no historical materials supported it.

Hakone volcano is the famed tourist spot where 20 million tourists visit in a year, but before 2015
eruption, the public rarely recognized that Mt. Hakone is active volcano. However, in Hakone volcano,
many earthquakes with felt earthquake had been repeated once in several decades.

2. Research history of volcano activity

Though there are no historical records of Hakone volcano, the local Kanagawa Hot Springs Research
Institute installed many observation systems, and conducted volcano activity research. The trigger was the
occurrence of earthquake swarms in 1959 to 1960. At this earthquake swarm, for the fear of eruption
Kanagawa prefectural government asked its observation to Professor Takeshi Minakami of Earthquake
Research Institute, University of Tokyo. Later these observational instruments are transferred to Kanagawa
Hot Springs Research Institute (Hot Springs and Geosciences Research Institute of Kanagawa Prefecture,
in present), and research based on data started. Later on, observation by inclinometers started from 1989.
After 1993, in addition to seismometers and inclinometers, observatories of ground water level,
electro-optical distance measurement and GPS were added one after another, a leading research
environment in the country was prepared. Though exceptional for an active volcano without any eruptive
record on documents, these preparations were not only for eruptions but for the prediction of Western
Kanagawa Earthquake at the top priority.

3. 2001 activation and subsequent research

In spite of the observation environment getting ready, the activities at the equalling level to the 1959-60
earthquake swarm cases were not observed until 2001. In the 2001 activation, a crustal deformation was
observed for the first time in the observation history, by clinometers and GPS. From the Owakudani steam
well (about 500 meter depth), steam vigorously blow up and get out of control (Blowout). This activity was
surveyed from various angles, and two sources of expansion were found. The first is around a magma
reservoir of 7 km underground, and the second is around a sea surface where hot water is expected.

Later on, an earthquake swarm not reaching the 2001 scale but somewhat large broke out in 2009 and
2013. From the analysis of these activities, the participation of hot water activity to the birth of earthquake,
and birth of the crustal deformation assumed to be magma reservoir expansion preceding the earthquake
activities were made clear.
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4. Volcanic Disaster prevention system after 2001 activation

The 2001 volcano activation was followed by the steam well blowout, and it was thought to imply the
activation of hydrothermal activity at extremely shallow space in underground. If these activities get more
active, it will bring the phreatic explosion. Hakone Town found the necessity of volcanic disaster
countermeasures, and started the "Hakone volcano disaster prevention map creation deliberative
committee,” in the 2002 fiscal year. And arranged its outcome in March 2004, and published "Hakone
Town Volcano Disaster Prevention Map" filled with the newest geological survey result.

From 2007, Japan Meteorological Agency introduced “Eruption Alert Level”, and the study for
introduction to Hakone volcano was started in May 2008, using "Hakone Town Volcano Disaster Map™ as a
source material. The eruption alert level was introduced in 20009.

Later on, after the Great East Japan Earthquake, under the growing desire to eliminate the
"UNEXPECTED", studies of evacuation guidance method at the Owakudani eruption started in April 2014.
After the Mt. Ontake eruption in September 2014, "Owakudani Evacuation Guidance Manual" was
completed in March 2015, and the evacuation drill was carried out on 28 April.

5. Eruption in 2015
Mt. Hakone started to expand its mountain shape in early April. And after the earthquake swarms started

on 26 April, its steam well blew out on 3 May. In response to this, Owakudani Shizen-Kenkyuro (Nature
study road) and the hiking trail of central volcanic cone was shut down on 4 May, based on "Owakudani
Evacuation Guidance Manual". On 5 May, earthquakes of magnitude 2 level occurred frequently, and the
Agency announced the level 2 alert level on 6 May. The number of times of earthquake continued to
increase, but after recorded maximum level on 15 May, it dropped gradually but mountain shape was still
expanding. In the circumstances, an extremely small-scale phreatic eruptions occurred on 29 June, and
continued until 1 July. There were no direct damages by the eruptions.

6. Tourist spot’s action

Hakone Town reacted to the volcano situation one after another, ahead of the alert level 2. They
published the news on their WEB about the growing earthquake activities, on 1 May, and decided to
shutdown some of the tourist spots at 4 May and so on, and got favorable reputations. On the other hand,
about the wrong news about the tourism restriction scope, they met with severe criticism that they were
pretending the situation smaller. Mainly on internet such as Twitter, they met with severe criticism. For
example, at the end of May they asked the Meteorological Agency to change the name of "Mt. Hakone" in
the announcement to "around Owakudani crater". And under the alert level 2, they invited tourists to the
Mt. Hakone sightseeing.

The local tourism operators analyzed the criticism on internet, and from early June, they adopt the policy
that both the correct information of volcano and their reasonable correspondence for it, to be known to all.
And they held the briefing session for residents and tourism operators, and Gora region settled the
evacuation manual and carried out their evacuation drill on their own initiative.
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Measures to Volcanic Eruption for Tourists and Mountaineers Visiting
Mount Fuji

Takefumi Watanabe

Mt. Fuji volcanic Affairs, Director
Planning Department Safety Division
Fujiyoshida City Hall

Let me talk about the measures to Mount Fuji earthquake and volcanic eruption, and our activities and
targets from the local point of view, to address the 2015 International Symposium in Mt. Fuji Research
Institute, Yamanashi Prefectural Government. And let me start from Mt. Fuji's "Eruption Alert Level” and
"Targeted areas” for evacuation, as is currently used.

Currently, the volcanic alert level of Mt. Fuji is "level 1", and it tells us to pay attention to Mt. Fuji as an
active volcano. In ordinary case, if the volcanic alert level was raised to "level 2" by brisk volcano
activities, the evacuation area of 1% level (within 2km from crater) is controlled under "limited access to
the areas around a crater". However at Mt. Fuji, you cannot pinpoint its eruption locations. So its alert level
climbs up to level 3, skipping the level 2. And the 2™ level evacuation area (within 4km from crater) is
“limited access”. In this situation, mountaineers and tourists who want to climb from now on are inevitably
inhibited from coming into Mt. Fuji. And the mountaineers currently climbing and tourists in fifth station
must descend from Mt. Fuji.

In September 2012, “Fuji Subaruline Fifth Station Voluntary Disaster Prevention Council” was founded by
6 commercial organizations in Mt. Fuji, to improve safety and security of mountaineers and tourists in Mt.
Fuji. Later, on 26 June 2013, Mt. Fuji was registered as a World Heritage. But on 27 September 2014, Mt.
Ontake erupted and resulted in death of 58 persons and missing 5 persons, the worst volcano disaster
damage in the post war period. At this disaster, Yamanashi, Shizuoka, municipalities and related organs
around the foot of Mt. Fuji were given the opportunity of disaster drill, for mountaineers and tourist
visiting Mt. Fuji ever more. Thus, on 9 October 2014, "Workshop on Mt. Fuji volcano eruption”, and on 11
June 2015, comprehensive disaster-preparedness drill was carried out by 150 persons of related organs,
such as several councils, Yamanashi and Fujiyoshida.

Through these activities, we found two core issues. First, it is how we can deliver earthquake and volcano
eruption information to all the mountaineers and tourists. Second, it is how to evacuate all the
mountaineers and tourists safely and reliably. Currently, our information delivery methods are to distribute
volcano information to mountain huts and lodges, mainly supported by "Fuji Subaruline Fifth Station
Voluntary Disaster Prevention Council”, and relay this information to mountaineers and tourists. Or make
use of local disaster prevention mails to relay the information to the people with mobile phones. However,
these communication methods depend on fixed-line or mobile phones, possibly helpless under emergency.
So this year, we studied and tested the use of transceivers as a communication tool between Fifth station
and lodges. But, depending on natural conditions, transceivers might be also helpless, so we need to study
further.
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By the way, for the safety guarantee and evacuation support, we deployed about 2,500 sets of safety
helmets, goggles and dust masks in Fifth Station management center, lodges and mountain huts, in this
year. However, the number of sets is by no means sufficient, so we disseminated the information about
carrying safety equipments by one's own self through pamphlets and web pages, but they are reluctant to
carry it by themselves. So we must keep thinking about how tourists come to carry the equipments by
themselves, and how they notice that they are the only one who can protect themselves from danger.
Besides, there are 16 mountain huts on the ascending route of Mt. Fuji, as emergency shelter. And at the
emergency, they can be made good use of as evacuation shelters. But the descending route has only one
emergency shelter, one public toilet and two evacuation shelters. This situation calls for the immediate
action. However, it is extremely difficult to set up new evacuation shelter in Mt. Fuji. So it is realistic to
make use of existing mountain huts. If so, we must reinforce the mountain huts, but it requires huge
amount of money and we may ask for government subsidy.

The last issue is about evacuation guidance of mountaineers and tourists. This year, Yamanashi prefecture
started to produce and apply evacuation route maps, but yet it isn't known to everyone. And maps for
recent greatly increased foreign mountaineers are not produced yet. So we must work hard to get the map
known to everyone, and along with that must produce the foreign language versions. Furthermore, current
map must be more accurate, and it is essential for workers in Mt. Fuji to get familiar with safer evacuation
route, to protect the safety of mountaineers and tourists.

In anyway, | want to work out carefully about Mt. Fuji earthquake and volcano eruption to protect the
safety and security of mountaineers and tourists, through joint efforts of the public and private sectors.
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Potential and problems of volcano tourism in Indonesia

Agung Harijoko® and Esti Handini*
! Department of Geological Engineering, Faculty of Engineering, Universitas Gadjah Mada

Tourism is becoming important for Indonesia. Recently, tourism is the big four of Indonesia revenue.
Among the tourist destination volcano tourism is now becoming more popular as tourist destination. There
are some reason why people visiting volcano. They visit for the beautiful scenery, comfortable weather,
education, adventure and supra natural.

Indonesia tectonically is situated in the subduction zone enabling Indonesia have plenty of volcanoes.
Therefore Indonesia have high potential for volcano tourism. Some volcanoes attract visitor and become
visitor destination, such as Kelimutu (Flores Island), Batur (Bali Island), Rinjani (Lombok Island), Dieng,
Merapi, Tangkuban Perahu (Java Island) and Toba (Sumatra Island). However the miss manage of the
volcano tourism may result in environmental problems. Recently, littering of plastic and paper is the most
problem related to the climbing of volcano. Another, big problem is urbanization in the foot of volcano,
because of construction of hotels or villas in the hazards area
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