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Opening Remarks and Briefing 

MC (Yousuke Miyagi) 
Good morning, everyone. Thank you very much for attending workshop on 

‘Strategy of Volcanic Disaster Mitigation 2019’. The subtitle of today's workshop is 
‘Crisis Management for Volcanic Eruptions’. I would like to act as a moderator. My 
name is Miyagi from the National Research Institute for Earth Science and Disaster 
Resilience (NIED). Upon opening of this workshop, we would like to have the 
President of NIED to give us opening remarks. 

Haruo Hayashi 
Good morning everyone. My name is Haruo Hayashi, I am the President of NIED. 

Thank you very much for coming to this workshop on strategy of Volcanic Disaster 
Mitigation 2019. Thank you for attending from very early morning despite of rain 
at the same time. So, this workshop on volcano is being held every 2 years and 
this year marks the 9th workshop. The theme of today's workshop is Crisis 
Management for Volcanic Eruptions. When an eruption happens, what should be 
our response, that is what is to be discussed during this workshop. 

In terms of response to a disaster, of course, it requires collaboration among 
stakeholders, including national governments, local governments, as well as 
related organizations. It cannot be done just by scientists or researchers. I think 
the intention of this workshop is very timely because we never know when the 
next eruption occur. As long as we are prepared, we don't have to worry about a 
disaster and we're very happy to be able to organize this workshop as NIED. 

So, today is going to be a long day of workshop. I do hope that fruitful discussion 
is going to take place and at the same time, we will have a very good networking 
against the backdrop of the internationalization of this field. I would have liked to 
stay during the workshop but there will be other meeting right after this opening 
remark, therefore, I have to excuse myself after this opening remark, and please 
allow me to do so. So once again, thank you very much for your attendance.   

MC
Thank you very much President Hayashi. Next, I would like to explain about the 

purpose of this workshop, and we have Dr. Setsuya Nakada, Director General for 
the Center for Integrated Volcano Research, NIED.   
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Setsuya Nakada 
Good morning I’m Nakada, the Director General for the Center for Integrated 

Volcano Research, NIED. Now, this research center after the eruption of the Mount 
Ontake, all the volcanologists gathered together to enhance their research and 
also bringthe next generation researchers up. So, we decided to come up with the 
comprehensive program to develop the human resources. And this center was built 
in order to promote this project, and it has to do a lot with today's theme. 
 
Now, the outcome of our research will be, we want to make sure that all those 

outcomes will be reflected effectively to the actual policies and policy makings.  
So, that’s what we do. In that sense, I want to learn many things today. And just 
as President Hayashi said, this international workshop started in 2003 and together 
with Mount Fuji Research Institute. At then it was called the environment institute 
but we have been holding this in bi-annual basis. For example, in 2013, the theme 
was massive eruption at Mount Fuji and wide area evacuation. And in 2015, 
because there was eruption of Hakone, the theme was tourism and disaster 
mitigation in volcanic areas. In 2017, the previous one, the theme was Volcano 
Monitoring and Disaster Mitigation. So, I believe that this year we are on the 
extension. 
 
So, today, here the theme is the Crisis Management for Volcanic Eruption. And 

on Saturday at the symposium which will be held at Mount Fuji Research Institute, 
the theme of the symposium will be Volcanic Eruption and Risk Communication.  
And today we honored to have three guests from overseas, and they will report to 
us about the crisis management specifically at the eruption. And the first speaker 
would be Dr. James Kauahikaua from Hawaii who dealt with the eruption of the 
Kilauea, a former Director of Hawaiian Volcano Observatory. And 34 years ago, in 
South American country of Columbia, 25,000 people died due to the lahar and 
since then, we are honored to have Dr. Marta Lucia Calvache who is in charge of 
the Colombian Geological Service. 
 
And also, from Indonesia which has lot of active volcanoes, we are honored to 

have Dr. Andreastuti from the Center for Volcanology and Geological Hazard 
Mitigation in Indonesia. And also, from Japan, of the latest cases of eruption, 
Professor Iguchi of Kyoto University will talk about the kuchinoerabu-jima eruption, 
which all the residents had to evacuate from the island. And also, we have Dr. 
Mannen, who will talk about the Hakone Volcano from the Hot Spring Research 
Institute of Kanagawa Prefecture. 
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Also, from the Cabinet Office, ever since the eruption of Mount Ontake, Japanese 
government has enhancing its volcano risk mitigation system. We will have Mr. 
Furuichi from Cabinet Office, Japan, who will talk about the system, instead of Mr. 
Hayashi. In the panel discussion, we will build on the three overseas cases on crisis 
management, and we would like to deepen discussions on the challenges of Japan 
on dealing with volcanic eruptions. Particularly and during the crisis management, 
I think the risk assessment will be very important and this is what we like to 
particularly focus on. 

I hope that we will have a daylong of substantive reports and case reports and 
very heated discussions, and I hope that all the participants here today will not 
just participate in the Q&A session but also utilize the break time for networking. 
That is all from me. Thank you very much. 

MC
Thank you very much, Dr. Nakada. Now, we will start from 9:50, so please allow 

us to prepare until 9:50. Thank you. 

MC
Ladies and gentlemen, we'd now like to start with first lecture, which will be made 

by Dr. James Kauahikaua. And the lecture is entitled ‘The 2018 Kilauea Rift 
Eruption and Summit Collapse and The Government Response to the Emergency.’ 
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Presentation 1 
“2018 Kilauea Volcano activity and response by the USGS Hawaiian Volcano 

Observatory” 

James Kauahikaua (USGS, Hawaiian Volcano Observatory) 

 

James Kauahikaua 
Thank you for inviting me to come talk. 

Last year, we had a phenomenal eruption 
at Kilauea. It had many parts that I'll try 
to lead you through it. It's somewhat 
complicated because it occurred at 
different places at the same time. But I'll 
do my best. 
 
For those of you that are not familiar 

with Hawaii, this is the southeastern 
most island of the State of Hawaii, 
that's composed of five volcanoes 
above sea level and one below sea 
level, Loihi. All but Kohala are 
considered active and have 
potential for future eruptions.  
The current activity or the activity 
in 2018 was all centered on 
Kilauea Volcano. 

 
At the time, at early 2018, there 

was a lava lake at the summit.  
But starting in 2018, there was a 
long lived 35-year eruption of Pu u 

 occurring at that time. The 
most distant lava flows almost 
closed this highway in 2014 and 
2015 before they paused. 
 
So, it's a very active place.  

Kilauea puts out a lot of lava when 
it erupts. But the activity in 2018, 

as I said, was centered in different places. So, Pu u , the site of the 35-year-
old eruption, Kilauea summit, which was where the lava lake then 10 years old, 
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was still active. And then the lower 
east rift zone, which has been the 
site of four or five eruptions in the 
last two centuries, so activity is 
not uncommon in the area. You 
can see the distances between 
them.   
Basically, the mechanics of 

Hawaiian volcanoes are the 
summit is where magma is stored 
at a fairly shallow depth. And then 

it basically pumps out lava underground into a rift zone, where eruptions actually 
occur. There are two rift zones on the Kilauea. 
 

This is a very quick summary 
of what happened. In March 
and April of 2018, there was 
inflation at the summit, there 
was inflation at Pu u  and it 
was still erupting. This 
happened before it was 
nothing to alert us to an 
unusual occurrence. On April 
30, Pu u  cone collapsed.  
That again has happened 
before several times and not 

an unusual occurrence. It wasn't a premonition of future activity. 
But what happened after that, the initiation of the activity after it was charged 

with the inflation through March and April was what made it unique. There was an 
intrusion down rift to the east immediately after the cone collapsed. It is as if the 
portal of magma erupting at Pu u  suddenly shut off and magma had to 
bypass Pu u  to get further east. 
 
By May 3rd, the first signs of intrusion in the lower east rift zone occurred. And 

this was big news because this is a fairly densely populated area now. That 
basically went on full speed for 3 months. During the beginnings of that, the first 
week of the eruption, there was a magnitude of 6.9 earthquake along the pathway 
of the intrusion. And then at some point it little bit lagged from the lower east rift 
zone activity. The summit started to collapse first the lava lake and then the crater 
then it was at Halema’uma’u, and then the whole Kilauea caldera the southern half. 
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The challenges for HVO in 
responding to this are to gather 
the scientific resources.  Our staff 
is fairly small, about 30 people. So, 
we need to do the science as well 
as monitor the eruption for 
potential future hazards. We had 
to keep communications open and 
at this day and age it has to be 
almost to the minute. I think we 
solved that one pretty readily. And 

then to make it all a little bit more complicated, we had to evacuate our center of 
operations about 3 weeks into the eruption, 2 weeks into the eruption and move 
to an entirely different location at Hilo about 40 kilometers away. 
 

This is just an image of Mouna Loa 
Volcano, in the background, the 
neighboring large volcano. This 
little film is from the summit of 
Kilauea from that lava lake that 
was active, has been active for 10 
years at that point. And this is the 
vent of Pu u  that is at this 
point 35 years old. There was a 
small lava lake at this time right in 
here. 

 
This again is sort of a cross-

section, cartoon cross-section of 
what we think the magmatic 
pluming looks like under Kilauea. 
The east rift zone pathway, sub 
surfaces around 2 to 3 kilometers 
deep. 
The pathway for magma as it 

comes up from the mantel into the 
storage area and so that gets 
shuttled out along the rift zone to 

the eruption site has been going on almost continuously for 35 years at this point. 
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HVO is right at the rim of Kilauea 
caldera, the summit caldera.  
Halema’uma’u crater for scale 
that's about 1 kilometer in 
diameter.  And then this is the 
beginnings of the lava lake. It 
started again in 2008. It was 
active, still active at the beginning 
of 2018. 
 
So, as I mentioned, the first signs 

of any change in activity was this 
inflation during March and April. 
This is a view of the lava lake. At 
night it was a beautiful sight. The 
lava lake kept circulating. It is also 
in a very dark area. There's very 
little development around us. So, 
it's just spectacular to watch stars 
move while the lower clouds are 
being eliminated by this lake. This 
is April 21st, 2018.   

 
By April 26th, it has piezometer 

into one of the shallower magma 
chambers beneath Kilauea summit.  
The thermal image of one of the 
overflows. Again, this also has 
happened several times before. 
It was not necessarily a 

premonition of unusual activity to 
come. But every time this lake 
overflowed, and the lake is right 
here, every time it overflowed, it 

was the lava on that erupted out of the lake that flowed out of the lake would 
solidify, therefore raising the rim of the lake a few meters every time. You can 
imagine overflows got less frequent with time as the rims got higher. For this to 
overflow, that should have been one of the clues for us. It is already at a much 
higher pressure than the previous times.   
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For GPS, there was a significant 
movement at Pu u  and at 
the summit, very significant 
extension to the north. The scale 
here is 5 centimeters to 20 
centimeters. Anyway, it occurred 
very rapidly, the inflation.   
 
 
 
 

 
This is a view of Pu u , the circled area, the elliptical circled areas here are 

the edges of the crater. It has also collapsed several times over the years. It was 
a particularly full stage with one lava lake here. It was 23rd of April, 3rd of May 
was the first time we could get up there to take a photo. It had fundamentally 
collapsed, but you can see this down the rim of the earlier crater that was built up 
in the first 3 years of lava fountaining at Pu u .   
 

The cracks started developing 
around Pu u  after it 
collapsed.  
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And seismicity almost immediately 
started moving out into the lower 
east rift zone. This is colored by 
date. You can see the warmer 
colors are later dates around May 
1st, 2nd and 3rd got into the lower 
east rift zone. We also noted that 
the seismicity was getting 
shallower with time out of the rift 
zone. 
 
This is a lava flow hazard zone 

map for Kilauea. The highest 
hazard area is this purple narrow 
zone. We plotted some recent 
activity in grey over that area. 
This is the zone where eruptions 
actually start. One of the previous 
Hawaii County Civil Defense 
Directors interpreted our message 
to say that people that lived in this 
zone might get the first sign of 

intrusion with warm floorboards as the eruption started. It starts here. 
This zone two in red are where lava flows are most likely going to move once they 

started to erupt in zone one. And zone three would be less likely to be covered but 
if the eruption continues lava flows would extend into zone three. The green areas 
here are fairly densely populated subdivisions all permitted by the county at one 
time or another. 
Leilani Estates the one of the two that was hit the hardest is right here, you can 

see completely in zone one.  The second one that was hit was this one down at 
the coast. 
This map shows the detail of Leilani Estates again, totally within zone one. And 

once the eruption started, only the eastern half of the Leilani Estates was 
evacuated in a mandatory evacuation. The people that lived in this part were 
allowed to go in and out. 
 
 
 
 
 

127



On May 3rd in the afternoon the 
eruption started. When all of this 
was happening, we were already 
starting to deploy people we had 
sent messages to Hawaii County 
Civil Defense and the public about 
the increasing activity, just sort of 
a routine thing that we do, even if 
it may not really be a hazardous 
change. 
But this one, because we saw the 

seismicity moving into this area, we were pretty sure something was going to 
happen here. By May 1st we were already deploying people into the area to look 
for cracks which started on May 1st, May 2nd. But the first lava that came to the 
surface was the afternoon of May 3rd. 
On May 1st, my assignment was to go to the emergency operations center for 

Hawaii County Civil Defense. And my job was to be the liaison between the 
Hawaiian Volcano Observatory, the volcano monitoring peoples and Hawaiian 
County Civil Defense and all the different departments.   
For me, it was very exciting. But it was also a little bit sad because I bet that I 

became senior enough that I can do such an activity with confidence, but it also 
meant that I could not be in the field as much as I would like to watch this eruption 
happen. 
 

Our response also included 
deploy new instruments. We have 
a cache of undeployed 
instruments and we started to 
move things into this area to try to 
watch this seismicity and inflation.  
We had seismic and GPS 
instruments going in there almost 
immediately; infrasound array, 
there were two that were set up in 
the area. And then we installed a 

bunch of different cameras so that we and the public could watch the eruption 
unfold. 
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We also had the summit 
particularly we started to deploy 
these fly-away systems where we 
get our whole power assembly 
with solar panels that things was 
built up off site, off the monitoring 
site, and then helicoptered into 
these remote, fairly dangerous 
areas to minimize human 
exposure while they're hooking 
things up. This was our seismic 

GPS station that was installed after much of the collapse at the summit.   
 

And we also, because the lower 
east rift zone eruption happened 
at private property, we had to gain 
access in order to get lava samples.  
In this case install all these 
instruments kind of under an 
emergency declaration. We had to 
have people in there all the time 
to monitor odd movements of the 
lava flow. And this was no small 
task actually with people being 

very protective of their property. But it was all – it all came out pretty well. 
 

So, by the 4th of May, several 
fissures had erupted. This started 
to pop up into a multiple fissure 
eruption. Each fissure did not 
erupt very much lava. It was quite 
cool for Hawaiian lava is 1100 to 
1150 degrees C. Chemically, it was 
evolved lava, so we were 
interpreting that as basically the 
fresh lava below pushing out older 
lava that had been stored in the 

rift zone for quite some time, probably since the last eruption of 1955. It was very 
pasty not very gassy.  It didn't flow very far from the vent. It just built up these 
little cones.   
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On the 4th of May about noon, 
the magnitude 6.9 earthquake 
occurred. There were several 
earlier quakes that day.  
From my approach in Hilo at the 

emergency operations center, we 
felt the first one. It just shook for 
a few seconds. No big deal. An 
hour later, the 6.9 earthquake 
occurred and everybody thought 
that was a big deal. They're all 

looking at me unfortunately since I supposed to know what to do, but I just sort 
of watched it shake. My wife had trouble standing I guess during that earthquake. 
We think the result of the earthquake was to allow more bandwidth to get pushed 

into the lower east rift zone. 
 

These are GPS vectors of 
movement during the earthquake.  
The blue is what was observed and 
the red was the model. And this is 
the model here, fairly large slip 
plane, decollement, which is the 
interface between the volcanic pile 
and the ocean crust. 
 
A cartoon cross-section of what 

we think happened slippage along 
the surface of the Pacific Plate 
accompanying by earthquakes. 
These were the measurements the 
modeled. Model estimated up to 5 
meters of movement along that 
subplain, the surface maximum 
movement was 0.7 meters. Now, 
this fault plate typically moves 
continuously, but at a rate of 
about 8 to 10 centimeters. 
So, the next phase after that 

earthquake and now more magma was going in. There was sort of a second push 
to the intrusion. And more lava came out.   
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The eruption temperatures were 
now quite a bit higher, a little bit 
1115 to 1150 degrees centigrade.  
The magma was much more fresh, 
like what had been recently 
erupted at Pu u . And that 
was much more fluid. In that 
phase, the lava flows actually 
traveled south and reached the 
ocean. 
 
Now, this is a cartoon of what we 

think was happening during those 
first couple of weeks. And it's a lot 
like squeezing toothpaste from a 
tube is at the upper part was 
actually squeezing more magma 
into the lower east rift zone. 
Again cartoon. Just about as 

centered as we get to that 
mechanisms.   
 
And this is GPS solutions for a 

point that's in the lower east rift 
zone. This point moved doors 2.5 
meters during that second – the 
whole first and second intrusion 
sequence. It was on the north side 
of the rift zone so that you can 
imagine that sort of movement.  
East – was mostly a north, 
northeast movement, basically. 
 

So, what did HVO do in the beginning? Well, we started to post HVO ground crews 
in the area 24/7, have had three crews each 24-hour period. Each one had to have 
an HVO staff member on board, was to get the senior, more experienced researcher.  
But other people from other USGS volcano observatories would come out, some 
from the University of Hawaii Geology Department would help out too. It was a 
major cause for concern because of safety in the area. SO2 as I'll get to was a 
very big problem during this eruption.   
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We could get new staff who 
maybe had never worked in 
Hawaii before, we had to give 
them almost constant rotating 
orientations about what to do, 
what facilities are available to 
them, and also how to talk to the 
residents. You don't go up to 
somebody who just lost their hope 
and say, wow, did you see that, 
great lava flow.  No. 

Our people in the field, I mentioned communication being an issue, our people in 
the field were almost deluged with questions from the Emergency Management 
Center.  
  

The other partner or agency that 
we were working with was Hawaii 
Volcanoes National Park at the 
summit. And so we were kind of 
split there. The major issue was 
what was happening at lower east 
rift zone because it was erupting 
right in neighborhoods. But their 
work concerns up at the summit 
too about what could develop into 
an explosive eruption situation. 

Almost immediately, we deployed drones both in the summit and the lower east 
rift zone.  The USGS has a number of UAS teams unmanned aerial systems, at 
different departments and we've collected them all to basically serve 24/7 in the 
lower east rift zone and then at the summit mostly during the day. 
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This is just a screenshot from one of the drone videos where you can see the 

channel that developed after May 27, one edge of it anyway. And how it would sort 
of drizzle lava out over its perched rim. That UAS team also allowed us to get aerial 
shots at night. We could not fly helicopters at night or airplanes. So, there was a 
very critical time period for us to catch up. 
 

This is a photo of the county 
emergency operations that are – 
my chair was right there. The 
center is set up around four tables. 
This table is for all enforcement 
activity; police, fire, National 
Guard, army. This table was our 
infrastructure, highways, public 
works, anybody in the county or 
the state government that would 
be responsible for some activities 

or assuring operations continued in these areas. Water Supply was on the table. 
This table was more utilities, electrical company, phone company, cell companies, 
parks and recreation, because they had a lot of facilities of what could use in 
evacuation centers and things. 
And this side was more the legal end of it, the policy end of the mayor's office, 

that sort of thing. This was a real boon for us at HVO because the fire department 
handled all flights in and out including drone flights, they basically under 
emergency controlled airspace. And so if we were having an issue getting a 
permission, I could just walk over to that table, whoever was sitting in that seat 
and ask them exactly how do we get in there. I think we have an important mission 
and usually I get a phone number and it happens real quick. 
Same thing happened with perhaps, fire department having an issue with 

something that we did. And come over to me and I can resolve it very quickly.  
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Without a person here, that would all be done by phone and as you can imagine 
the phone banks were quite busy during this whole time. 
 

 
I mentioned communications was very critical. And the way we solved it was with 

this software, this open source software called Mattermost. It was something that 
would run on an iPhone or the desktop. And it was just a messaging thing, we 
could pass video, photos back and forth instantly. If I had a question at the USA, 
say the mayor wanted to know something about an area, his house which got 
destroyed at disruption if you wanted to know about his house, you would ask me 
I would pass it on, somebody would find out something. It's open source. So, it 
was really quite handy for us. It's solved a lot of issues. You could even use it in 
the helicopter because it worked off of cell phone service.   
 

Now, once the eruption got really 
going that 22 fissures had erupted 
in the first couple of weeks. On 
May 28th, some of the fissures 
started and reactivated but now 
with much hotter, fresher more 
fluid magma. I'll just give you a 
progression of maps showing the 
progress of the lava flow we had. 
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Also, another set of software that 
we used was a surface for motion 
software. This map is the result of 
an infrared video taken by 
helicopter flying around this area. 
Within a few hours, we could get 
that all reduced into coherent map. 
It actually got a 3D map, almost a 
digital elevation model. But these 
were the two flows and came out 
to the ocean during that time 
period, cut the highway.   
 
We had a geothermal 

development right in the rift zone, 
which I always thought was a bad 
idea. They got there the supply 
line with supply power to the 
county. They got cut almost 
immediately by an early phase of 
the eruption. When this more fluid 
lava started to erupt, their facility 
became threatened. They had to 

remove the active ingredient and the heat exchange system, which was pentane, 
had to truck it out overnight almost.   
 

And May 27 the first couple of lava flows went into the ocean.  It was only briefly 
in the ocean before the other fissures opened up. 
Back on the summit, the lava lake took a couple of days to be seeing down into 

the throat.   
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But then, as it was collapsing, there was a series of explosive events that through 
a lot of lithic debris dust into the atmosphere of some quite far. One of these in an 
unfortunate wind direction day dusted the astronomical observatories at the top of 
Molokai 4 kilometers elevation. Fair amount of ash dumped on the summit.   

 
We evacuated the end of the second week after the first eruption. Why did we 

evacuate? Because each of these collapse events was accompanied by the 
incredible amount of seismicity which I'll get to in a bit. We moved into the 
University of Hawaii, it was at summer break at that point. We moved into one of 
their classrooms, which had internet activity, phones and all that. It was a little 
crowded, but then I mentioned this seismicity.   
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This is a tilt record from the 
summit and you can see that there 
is a fairly steady, just subsidence 
as the magma is being withdrawn 
for the summit and pushed into 
the east rift zone. And then at 
some point, middle of May it starts 
to have these burps which are 
basically explosive as little surges 
and subsets that keeps jerking as 
it's surging. 

Each one of these, we call them collapsed explosive events because some of the 
early ones were accompanied by explosive plumes. But they all were collapsed 
events, the summit kept collapsing. And some of them were accompanied – 62 of 
them were accompanied by an equivalent of magnitude 5.5 seismicity, which shook 
everything around the summit, including our building. 

 
This is criteria for a collapse explosive event, something we had to kind of set up 

to make our communications with the public a little bit clearer. 
 

The latter event of those large plumes 
no longer happened and each of the 
collapsed events was basically just 
accompanied by the dust loosened from 
the collapse itself. There was nothing 
generated from below. And that allowed 
us to kind of put together this cartoon 
model of what was happening at the 
summit. It starts with the shallow 
magma chamber being charged, 

inflated with magma, high pressure. In the next slide, the magma is starting to be 

137



shuffled out into the east rift zone. The surface collapses. The vent is still open at 
that point so we can get mostly gases shooting up blowing the lithic dust into the 
atmosphere. But at some point, that conduit gets blocked with debris as the 
collapse continues. We always get that dust as I imagined for the collapse itself. 
But we still get the seismicity. We still get charged gas emissions. And finally, the 
closed system eventually stops.  
 

So, here's a time lapse of the entire 
collapse event at the summit and 
remember that Halema’uma’u is 1 
kilometer in diameter. And this is 
from our office building. We were all 
glad when that stopped.  
 
Backed out of the east rift zone on 

May 28th, fissure eight reactivated. 
It was among the last fissures to 
reactivate. But it reactivated with a 
huge eruption rate and also a huge 
emission of gas emission rate. The 
SO2 gases were being emitted at a 
rate too high for our equipment to 
measure. But we can only tell you 
that it was a minimum of 50,000 
tons per day of sulfur dioxide. The 
lava temperatures were higher up to 
1150 degrees C and we estimate the 
discharge from fissure eight into this 

upper channel here was on the order of 100 cubic meters per second, very large 
for Kilauea.  
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For the rest of the eruption basically fissure eight was – it built a channel, very 
high, 30 plus meter high fountains, large gas emissions. 

 
 

This is a sequence of maps to show you how that unfolded the fissure eight lava 
flow. I will mention that the blue lines here are steepest ascent lines based on a 
digital elevation, pre-eruption digital elevation model. And we were using this to 
illustrate likely paths lava flows would take. So, you can see that actually lava flows 
are kind of paying attention to that, following many of the lines. 

 
Again, what are these composite thermal maps of the lava flow. Very clear image 

of the channel take lava out at this point and it's spreading out. And then lava went 
into the ocean at Kapoho Bay, Kapoho Bay has had a very dense array of vacation 
houses at rentals there, maybe about 500 or 600 homes around the bay.   
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The fissure 8 eruption was just 
incredible. So, this is a compilation 
of video from the vent area and 
the channel. I've added some 
dimensions. Down here at the 
widest, the channel was about 420 
meters, but it narrowed down 
slope. 
Once the eruptions stopped and 

the lava channel drained, we were 
all guessing beforehand how deep 

the lava channel was but once it drained we found that the empty channel was 9 
meters deep, incredible lava.  
 

The lava falls here. Many of these 
smaller islands were moved 
downstream, very slowly of course. 
But you notice how close the 
homes are here. All of these were 
evacuated in part because they 
were inaccessible but also because 
of the amount of sulfur dioxide in 
the air down here. So, you can see 
that the lava flow is slowly taking 
all of the homes. I think only three 
of those 500 or 600 homes 
survived. 
 
The lava entering into Kapoho Bay 
began to be very broad and never 
really channelized successfully.  
And so the newer inputs were on 
this side, so the original entry was 
here and kept building out to the 
south which you can see again is 
this lava is just ripping through 

here in its channel, again moving further south basically flowing along the edge of 
the previous lava flows. 
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Now tourism kind of rears its 
head. With such a robust entry 
people wanted to see it from the 
ocean, which we never 
encouraged and we suggested 
that they stay about 400 meters 
offshore. That was the evidence 
that we had, the distance that 
basically hydro-magmatic 
explosions could throw rocks. 
 

 
But the tour boats were out there. The coastguard set up, they took our advice 

and did the 400-meter area, the exclusion zone, but they allowed that if boat 
operators had enough experience and could get a waiver for the exclusion zone, 
they come in closer. On July 16, there were some serious explosions out there.  
Was very – as far as we know, that was the only time, but there were several of 
them in the early morning. And the tourists like to go out in the early morning, 
because it's still dark. You see incandescent much more clearly. So, this is from a 
tour boat, but they're leaving the scene because of the explosive activity. But there 
was one boat very close to one of the explosions, got lava bombs through the roof 
of the boat, which landed on a woman's thigh breaking her hip bone, I believe and 
her thighbone. 
Most of the passengers were injured in one way or another. We got a video from 

one of the passengers on the boat. As soon as this happened, you just heard 
screams, the camera went wild. It was terrifying. This guy continued his tour 
business 2 days later. 
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Also, during this time we were 
generating hazard assessments, 
how the lava was going to behave, 
what was in store during the 
collapse of the summit. One of the 
scenarios we tried to evaluate was, 
this channel was huge. It was 
transporting 100 cubic meters per 
second of hot lava building up its 
channel levee, so it’s perched 
channel.  

 
What happens if that levee 

collapses? It sends much of the 
lava downed into these houses. 
How do we forecast that? We can't 
forecast the failure of the channel, 
but we could forecast where the 
lava will go if the channel fails. 
And these are basically drainage 
areas that accompany that 
steepest descent line calculation. 
 
We determined that only these 
drainages would be susceptible 
and that leakages, failures of the 
perched channels would be most 
likely at these three locations. So, 
basically, this whole area was in 
danger if channel collapsed in this 
area. This area is already 
evacuated so that wasn't an issue, 
but this one there were already 
people living in here. And it was 
also an issue. In real time basically, 

we informed the county about that.   
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August 5th, the channel was drained and we got that 9 meter depth estimate, I 

remember I mentioned. We used the drone teams that we had to photograph all 
of it and turn it into a surface promotion, a digital elevation model, subtract this 
debris eruption surface to get a lava flow thickness. These very thick areas here 
are offshore. So, that's basically the difference on the pre-eruption ocean bottom.  
And some of that was quite thick between 55 and 200 millimeters thick.  
Otherwise, it's about 50 or so in here.   
We were asked how quickly these will cool because the county was – county 

wanted to put the roads back in. We gave them our estimate for how long it would 
take for the eruption, the lava flow to cool, especially the thick ones. They went 
ahead and started construction of roadway. When they got into this area, they 
found that after they excavated down to where they were going to lay the asphalt, 
the rocks were too hot for asphalt to set. So, they had to and they were trying to 
do this to meet federal agency aid guidelines. So, they had to ask for a waiver 
extension of the deadline which they eventually got. 

 
This is what the summit looked like with Halema’uma’u with 1 kilometer diameter.  

The lava lake down here was about 250 meters or so in diameter. And this is what 
it looks like after the dust had cleared. 
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Now, this is an animation of 
surface of radar images of the 
collapse. Basically, the first thing 
that collapsed was the lava lake 
conduit, then Halema’uma’u was 
starting to go. And then the entire 
south half of the caldera started to 
drop in. 
 
This is a cross-section before and 

after. I attempted to scale the 
Tokyo Skytree tower in there for 
comparison. But now our people 
shooting from the rim down here 
down to the bottom estimate that 
the depth is over 600 meters. So, 
we've also confirmatory tallies to 
how much lava was erupted, how 
much volume was lost in the 
collapse and 0.8 cubic kilometers 
was our estimates so far. We had 
a lighter flow in July, we should be 

able to get that in the next month or two to get a better estimate. But 0.8 cubic 
kilometers of collapse, 1.2 cubic kilometers of lava erupted in a 3-month period 
from all 24 fissures and over 700 homes were destroyed at the lower east rift zone. 
 

Now about how we 
communicated with the public.  
There were many, many media 
requests from all over the world 
for interviews, background 
material which we provided, but 
we just could not meet it all. In 
order to meet as many requests as 
they could, the USGS set up a 
daily teleconference line, where 
any media wanted that 

information could dial in. That way not much was being repeated in the 
conversation. Everybody heard the same thing. Afterwards, the media said this 
was quite successful.   
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The main players in the room 
here, Don Swanson, Matt Patrick, 
Janet Bam, this is Jessica 
Ferracane from the Hawaii 
Volcanoes National Park; Tina Neal, 
my boss, now scientist in charge 
of the Hawaiian Volcano 
Observatory. And this is Leslie 
Gordon, from Menlo Park, who is 
one of the Communications 
Specialist with the USGS. She 
moderated these sessions. 

 
Then, we also did – at the county's request we did weekly meetings with people 

down at the affected zone. This is an image from one of the meetings. Some of 
the USGS people were there with maps to do one on one question answer. There're 
our guys in the back of the room waiting for the presentations to be over, sort of 
our newer staff members. They were very popular, people with the feedback that 
we got, that people were able to ask their own questions and get individual 
answers.   
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We used our website a lot. So, we 
put out at least daily text updates 
of things were happening, just in 
a few hours basis, we would 
update it more frequently.  Very 
frequent posting a video and 
photos of the activity. We had 
webcams going at the same time, 
people could look at and almost 
daily lava flow maps which people 
used quite a bit. We also showed 

the blue lines, the steepest descent lines in here and where lava flows had 
traversed in the last 250 years just to get people the impression that yes, this has 
happened before. 

 
Near real time earthquake maps, these were very popular and near real time GPS 

and tilt graphs. These were less popular, I think, because they were more difficult 
for lay individuals to understand.  

 
Then, because sulfur dioxide was 

such an important issue with these 
high emission rates that this 
website which is not associated 
directly with HVO, but this site has 
a lot of good information about 
volcanic gas hazards monitoring, 
mitigation. And so we were able to 
promote that. The county 
promoted that as well. 
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Something that I'm not real 
familiar with, but became a big 
deal during this eruption was 
social media. Some statistics here 
we were very popular on various 
platforms. But the interesting 
thing was that we could not – HVO 
itself could not devote any 
personnel to the issue. It was all 
handled by people from the 
mainland from other volcano 

observatories. So, yes, they were familiar with volcanic activity, but they weren't 
necessarily as familiar as HVO people were with Kilauea activity, was a little bit of 
a tense thing there, but it all worked out fine.   
 

This last little section, I'll just 
briefly go through our changes in 
venue for HVO – can you imagine, 
dealing with this eruption while 
moving your office several times. 
From 1986 to 2018, our office 

was here. We evacuated to the 
University and I showed you a 
picture of that. When classes start 
up in August, we had to move 
from there to this building, which 

was built in 1941, smack dab, it's right at the Port of Hilo harbor. So, it's right at 
the tsunami zone. It's like we're going from one problem to another. 

 
Currently where the HVO iron works building which is just down the street, but it's 
also within the tsunami zone. In fact, in 1946, this building got hit several times. 
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My office is on the second floor, and the wave heights were right in the middle of 
the second floor here in 1946. We just talked about how to evacuate for the 
tsunami last week, so we're prepared.   
 

Where we will be, we will probably be 
in the current building for another 4 or 
5 years while a new building is built. It 
almost certainly will be at Hilo, which is 
kind of a shame. We all like working in 
the National Park. But we will have a 
fuel station most likely within the 
national park for people to rotate in and 
out of. 
 

And so that we don't get bored, 
Kilauea constantly changes. And 
now there's a water lake forming 
at that deep pit, 600 meter deep 
pit. The lake itself, you could say 
is green. The level is rising slowly. 
It first showed up on July 25 and 
fortunately that was right within 
the – when the lighter flights are 
being flown. So, the pilot notified 
us of it, seeing it, again a meter 

rise there. So, it's now about 15, 16 meters deep. 
 

This is a video of our sampling 
attempt just recently. Based on 
the samples, the lava or the water 
lake had a pH of about 4.2. It had 
53,000 milligrams per liter of 
sulfate, which was 75% of the 
total dissolved solids. The water 
isotopes suggested it was mostly 
rainwater. The water itself was 
mostly rainwater that was being 
supercharged. You can see the 

drone right here. The lake itself is somewhere between 70 and 80 degrees 
centigrade. It circulates. You can see a little bit clearer water on this side. So we 
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think that the main inputs are on the south. This is the south side. This looks easy.  
But I think this was like attempt 8 or 9.  
 

And that's my talk. This is 
Hawaiian Volcano Observatory 
staff as of a couple of months ago. 
So, thank you very much for your 
attention. 
 
 
 
 
 
 

 
 
MC 
Thank you, James. So, if you have any questions from the floor, we'd like to 
entertain a few. 
 
Male Questioner 1 
My name is Miwa from civil engineering department. Leilani Estates and Kapoho 

Bay, to the residential areas when the lava was to arrive then, did you think about 
controlling the lava flow? That is my first question. 
 
And the second question is, Leilani Estates or Kapoho Bay, it was in a very 

threatening situation and to those residents, did you not promote relocation to 
them? For example, you pay like $50,000 to people who want to relocate. Did you 
not – have you not done that? So, these are my two questions. 
 
First question is Leilani Estates, did you think about try to control the lava flow? 

 
James Kauahikaua 
You're asking about lava flow control. That has come up several times in Hawaii.  

It has a long history in Hawaii. It has never been very successful when it was tried.  
In more recent years, Hawaii County has decided that if they are going to do such 
things, it will require the permission of the nearby landowners. In this area, many 
of the landowners are old Hawaiian families and most of them are adamantly 
against any interference with lava flows. 
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So far, it's just been talked about. We offer advice, mostly the history of lava 
control and how has it worked and the way it's been performed. It's not to say that 
it's impossible to make it work. But there are obviously some tricks to it in a 
Hawaiian situation. And then there's a cultural aspect that's going to be harder to 
accommodate. 
 
Female Interpreter 
Second question, did anybody offer them money to relocate? 

 
James Kauahikaua  
Did anybody offer money to relocate? That's a very interesting question. One 

thing that surprised me was I showed you the area around Kapoho Bay had 500 
or 600 homes, almost completely wiped out. Afterwards several of the residents 
wanted to move back to that area which is now this large offload desert. Nothing 
is growing there and it's still hot. 
 
The Federal Emergency Management Agency, FEMA is considering to buy property 

out or at least aiding the county and buy them out but they are in the process of 
evaluating exactly what's best, both for the county and for the residents. And that's 
one of the options they are considering. 
 
The other is relocating them, offering them say state land in nearby, because 

most of the residents of this area are really devoted to living in the area. And so 
to move them out of – totally out of danger would be out of sort of their heartland. 
So, it's a very difficult decision, but there are many options being considered, none 
have been really decided yet. 
 
MC 
Thank you very much.  Any other question?  Yes. 
 
Male Questioner 2 
My name is Mannen from Kanagawa Prefecture. Now about the SO2 gas seems to 
be very serious. In the residential area what kind of – how much damage did you 
have? And did you make instructed evacuation because of the SO2 damages? 
 
Female Interpreter 
This question is about SO2, the Vog, you might want to explain the word Vog.  

Also to then wanted to ask how much damage was done and basically explain 
about SO2. 
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James Kauahikaua 
Okay, your question is about SO2 and the effects of the high emissions. Over the 

last 10 years emissions have sort of increased in steps with the – in 2008 when 
the lava link showed up emissions jumped almost in order of magnitude. And that 
when this happened, the overall emissions from Kilauea went through the roof, 
basically I said, greater than 50,000. 
 
Downwind, there were several what – quality agencies call it exceedances. There 

were chronic respiratory ailments that were exacerbated. They weren't caused, 
but they were exacerbated by this. So, it was an ailment that people frequently 
visited emergency rooms for – certain crops were really impacted severely by that 
in the downwind areas. 
 
Visually, there was enough sulfate particles in the Vog, the volcanic fog, to obscure 

the skylight. Most of it would float up to the thermal inversion layer, which is about 
2 kilometers or so, and then sit there and go around the island to the tourist side 
of the island and obscure their view. 
 
Don’t really heard me of course but – in terms of damages, it's mostly the crop 

damages. Some of the ranches suffered fluorosis – the cattle suffered fluorosis, 
teeth problems. But these were all long term over the 35 years of eruption. That’s 
kept getting worse and worse. Until now it's very difficult to even measure. And 
because of that, the large amount of sulfate and the water we're pretty sure that 
much of it is being scrubbed out by the groundwater now.  It went from greater 
than 50,000 tons per day to less than 30 tons per day. 
 
Female Interpreter 
You might want to mention what kind of crops, the papaya and the protea. 

 
James Kauahikaua 
Yeah. As I said there were many crops that were affected badly. The leaves were 

burned. I think there are mostly like ornamental things. There was a lot of protea 
being grown in the downwind areas, and they were very sensitive to acid particles 
in the air. I can give you more information about that. I don't have it at the top of 
my head. 
 
Male Questioner 2 
Thank you. 
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MC 
And then one last question. 
 
Male Questioner 3 
I'd like to ask about an injury by the tour boat because lava flow entering the 
ocean and why the local government or USGS allowed tourists in such tour boat? 
 
Female Interpreter 
He is asking why the government allows the tour boats you advised against. 
 
James Kauahikaua 
You asked why the government allowed the tour boats to go in. I think you will 

have to ask them. As I mentioned that's literally the sequence is that we looked at 
several of these types of explosions over the 35 years. And determined – you know, 
we can't tell how far debris is ejected offshore but what was rejected on land 
assuming that it could be replicated in the water. 
 
So, we came up with 400 meters as being worst case. If you wanted to totally 

avoid getting hit by those explosive blocks, you stayed 400 meters away. That was 
our hazard advice. But that goes to the agency that regulates, we do not regulate.  
Onshore was mostly the Park Service at the county and they stuck by the 400 
meters. Nobody goes in closer than that. 
 
Offshore, it's a different agency. It's the Coast Guard. The Coast Guard said that 

we understand why it's 400 meters. But there are these guys have been doing this 
for 10, 20 years, they've seen collapses, they've been able to dodge them. We're 
going to let these operators inside the 400 meters. This particular boat, we know 
was one of the waivered boats, but we cannot find out exactly how close it was. 
 
He says he was 250 meters away from the coast line. If you look at the video, it 

looks like they almost docked on the coastline. There are charges pending to the 
operator about unsafe operation of boat tour. Also there are a bunch of private 
suits. But as I mentioned, he was back in business literally within 2 days. 
 
I think, obviously he's making a lot of money. I don’t remember, but he was 

charging something like $200 per person. The boat held 20 some odd people. 
 
Female Speaker 
You might say even though there were injuries, not one life was lost during the 
erosion. 
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James Kauahikaua 
Yes, I failed to mention that not one life was lost, but there were several injuries 

one of this which is on boat. Interestingly, the only other injury that we know other 
than the people following and they were trying to get a good view of the eruption. 
The only other injury was a man who was living I think only about 50 or 60 meters 
away from one of the erupting fissures and he refused to evacuate. Wat he would 
do was sit on his porch and watch the ballistic blocks get shot up in the air. One of 
them came straight for him and hit him in the knee and broke his leg. He had to 
be evacuated by helicopter. But he lived to tell the tale. So, no lives were lost. 
 
Male Questioner 3 
Thank you very much. 
 
MC 
So, then thank you very much. We'd like to end this presentation, a big round of 
applause, please. Then, we'd like to take a 10 minute break here and we will restart 
from 11. 
 

 

 

MC 
Ladies and gentlemen, we'd now like to restart. And there are seats still available 
towards the front of the room. So if you are looking for a seat, please come towards 
the front. There are still some seats available toward the front of the room. Now, 
we'd like to continue with the lectures for this workshop. The next one is about 
volcanic disaster management in Japan. We have from the Cabinet Office, Mr. 
Furuichi from the Disaster Management Division. 
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Presentation 2 
“Volcanic Disaster Management in Japan” 
Hidenori Furuichi (Cabinet Office, Japan) 

 
Hidenori Furuichi 

Thank you very much. I am from 
the Cabinet Office and in charge of 
Disaster Management and 
Research and Planning, my name is 
Furuichi and I would like to talk 
about the volcanic disaster 
management in Japan. I am given 
30 minutes for my presentation. 
Actually, my boss, Masamichi 

Hayashi was supposed to come to 
make this presentation but he is absent for business. And that is why I'm here on 
his behalf. 
Today, in the first half, I would like to explain about the disaster management 

systems as a whole in Japan.  And then in the latter half, I will focus on volcanic 
disaster management and what we have been doing as for the Japanese 
government. 
 

So first, this is the central 
government organization in Japan.  
Under the Cabinet we have the 
ministries, but for disaster 
management this is coordinated by 
the Cabinet Office where I belong to, 
this left-hand side, the green part. 
 
In the Cabinet Office, one of the 
Ministers of State is for Disaster 

Management.  This organization in 2001; 18 years ago, we had a restructuring of 
the government and that's when this was established.  So, for the first time 18 
years ago a state minister has been designated to look at disaster management 
as a whole.  And all the staffs like myself work under the Minister of State. 
 
We look at the policies.  We also look at planning and research for major disasters.  

Now of course, the Minister is a politician but the staff like myself, in charge of 
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disaster management, we have the Director General that is in charge of this and 
this will be our boss. 
 
So that is the structure that we work under.  So, actually, the Disaster 

Management people under the Cabinet Office is about 100 or so people.  So it's 
not such a big organization.  And the members, most of them have come from 
other ministries or have been sent to us from other municipalities.  I also actually 
come from the Ministry of Land, Infrastructure and Transport.  So I have a limited 
term to work under the Disaster Management division or section. 
 

Now, this explains the Central 
Disaster Management Council.  
What is this council about?  The 
council makes the most important 
planning related to disaster 
management for Japan.  In 1961 a 
law was made to establish this.  It 
is a council set under the Disaster 
Countermeasures Basic Act and it is 
headed by the Prime Minister and 

consists of ministers as well as heads of public institutions and experts. 
And in this council, a lot of things will be determined.  One big thing would be 

under the Disaster Countermeasures Basic Act and I will come back to this later, 
but the Disaster Management Basic Plan will also be established at this council.  
So, the council will set up the policies related to disaster management in Japan. 
 

Based on the Disaster 
Management Basic Plan, this looks 
at the structure.  The plan will 
include volcanoes and all other 
disasters.  And this plan is the true 
basis of all other plans that would 
be set up.  So you have volcanoes 
and other natural disasters. We 
also have accidents like railway 
accidents and fires, manmade 
accidents would be included. 

Some basic planning for each of these disasters are included in this plan.  Now 
in this basic plan, there is a timeline to be followed.  And also along that timeline, 
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who is responsible?  Is this the national government or the regional governments 
or the residents that is also written in this basic plan. 
And there is a history behind this structure.  And that is because the basic plan 

is based on the Disaster Countermeasures Basic Act and we can look back at 
history.  The law was made 60 years ago in 1959 when 5000 people died due to 
the Isewan Typhoon.  That triggered the establishment of the law.  Before that, 
who, when, and how responses should be made to big disasters was not 
established under the law. 
And therefore in 1959, based on the Isewan Typhoon, the typhoon was the initial 

point.  But after that, we also focused on earthquakes as well as volcanoes.  This 
just looks at the overall structure.  We have volcano disaster here.  But there are 
also other volcano-related laws that I will talk about later. 
 

Now this one looks at what the 
prefecture as well as municipalities 
would do, under the national level. 
So, on the national level, as I said 
before, we have the Central 
Disaster Management Council. 
Prime Minister will head this council 
and under the Prime Minister's 
leadership, the related ministries 
organizations will hold meetings to 
come up with plans.  Anda similar 
scheme is followed on the 
prefectural level. 
 

In the prefectures the governors will lead the way in their prefectural disaster 
management councils to come up with the prefectural level plans. And also, in the 

municipalities, the mayors will 
make the plans at the municipal 
disaster management councils. 
And also, on the residence level 
there are district disaster 
management plans that are made. 
Residents are aware that they 
need to act on their own to protect 
themselves and that is the basis. 
But of course, it does have a lot of 
work that needs to be done. 
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Now, this slide looks at the national level what is being done when major disasters 
strike.  And there are two headquarters that may be set up.  For smaller disasters 
the municipalities basically will deal with the situation.  But if it is difficult to deal 
with just one municipality, when the disaster covers several municipalities, then 
the prefectural level would handle it. 
But if it's still even a larger scale disaster, then the national government would 

set up headquarter.  And there are two types of headquarters that could be set 
up.  Maybe once every several years we will set up the major disaster 
management headquarters.  And when we have extremely major disasters, then 
we will set up the extreme disaster management headquarters. 
In this case, the Prime Minister will be the chief.  But for the major disaster 

management headquarters, it will be headed by the Minister of State for Disaster 
Management.  And the extreme disaster management headquarters was set up 
only for the Great East Japan Earthquake of 2011. 
The purpose is to coordinate efforts that are carried out in the municipal or 

prefectural levels.  So, it is to make sure that the national government can handle 
this major crisis.  So, once the headquarter is established, an onsite headquarter 
may be established as needed.   
 

In the Tokyo office, of course, the 
related ministries would get 
together, but we may not be able to 
understand what is happening on 
site. We won't be able to receive 
requests from the site.  And 
therefore when major disasters hit, 
we will send people to the area, 
including prefectures and 
municipalities to see what is 

needed by the residents, so that coordination can be carried out at the national 
level. So that is the overall disaster 
management system that we have 
in Japan.   
 
Now, I'd like to move on to focus 

more on volcanic disasters.  Now 
this looks at the agency related to 
volcanic disaster management in 
Japan.  So many organizations or 
research institutes will be involved.  

157



And the Cabinet Office will be coordinating the efforts.  We also handle 
policymaking related to volcanic disasters.  And the Cabinet Office handles certain 
aspects but also, each of these organizations will work together to share 
information and collaborate to deal with volcanic disaster situations. 
 

This looks at active volcanoes in 
Japan.  Active means that they 
have erupted within 10,000 years 
or they are active right now.  And 
actually, there are 111 active 
volcanoes in Japan, which accounts 
for 7% of the whole world's active 
volcanoes.  7% of the world's 
volcanoes are concentrated on 
these small islands.  We have a 

population of more than 100 million.  So, people live close by these active 
volcanoes and volcanoes creates hot spring spas and other mountain climbing 
tourism.  So, people's lives and tourism is closely related to volcanoes in Japan.   
Now, there are 50 volcanoes indicated in red which are continuously monitored.  

The Meteorological Agency of Japan is under a 24/7 monitoring of these active 
volcanoes.   
 

This shows some recent volcano 
eruptions in Japan.  Maybe not 
every year, but every once in a 
while we will see a major eruption 
occurring.  And in some cases, we 
have seen lives being lost. Among 
these an eruption that became a 
turning point for Japan's policy is 
the 2014 Mount Ontake eruption 
indicated here in red.  More than 

60 people were dead or went missing.  It's not just the volcano, society that was 
affected.  This had a great impact on Japanese society as a whole.   
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Mount Ontake is located right in 
the middle of Japan, between 
Nagano and Gifu prefectures. The 
eruption occurred a little before 
noon, on September 27. There was 
a ropeway here, and were many 
people enjoying mountain climbing. 
This is a mountain that is popular 
by mountain trackers, especially 
toward the fall, the mountain turns 

into autumn colors and it is a very beautiful season. And right before noon, it was 
on a Saturday.  Very clear skies, so many people were on the mountain. So, this 
was a season when we find a lot of tourists on the mountain, and that's when the 
eruption occurred. And because of the ejection of cinder, we had seen many deaths.  
 

And by late afternoon, the major 
disaster management 
headquarters as well as the onsite 
headquarters were set up within 
that day.  And this is the 2014 
Mount Ontake response of the 
government.  So, late afternoon, 
already the major disaster 
management headquarters was set 
up with the Minister of State as the 

Chief and in the evening in Nagano Prefectural office. The number three, which is 
the parliamentary secretary in charge of disaster management, went to set up the 
onsite headquarters together with Nagano Prefecture and rescue operations were 
carried out.   
 

The Mount Ontake eruption 
became a turning point for policies 
related to volcanic disasters.  This 
looks at what happened before and 
after Mount Ontake eruption.  In 
2015, a year after that, in July, the 
Act on Special Measures concerning 
active volcanoes was amended, 
and new additional measures were 
included. 
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But before that, what were the laws related to volcanoes?  Initially the first 
volcano-related law was established 50 years ago in 1971.  Sakurajima in 
Kagoshima Prefecture became very active around that time and therefore, this law 
was established.  But by then it was focusing on ash fall, and also how that 
affected agriculture and how to deal with that situation.  That was what the law 
mainly covered. But then five years later, the law changed its name but even with 
the name change, it didn't focus much on protecting people or evacuating people 
for safety sake.   
 

But then, in 2015, many measures 
related to evacuation of people 
have been included.  And this is 
the contents of the amendment 4 
years ago.   
The major points provided here, 

residents and climbers to be 
informed very quickly, and 
evacuation may be necessary, and 
the stakeholders have to work 

together in order to respond to the disaster.  Against this backdrop, volcano 
disaster management councils are to be set up for each volcano.  And these yellow 
boxes indicated organizations and the stakeholders to have a planning in terms of 
response to a disaster and how to formulate an evacuation plan.  And the plan 
being formulated is to be followed by municipalities and the prefectures.  Such a 
plan needs to be incorporated into the larger plan by a higher organization. 
 

This is looking at eruption 
warnings and volcanic alert level by 
the Japan metrological agency. So, 
there are 111 active volcanoes here 
in Japan and life threatening event 
may occur and warnings are to be 
issued in response. And there are 
three stages of warnings.  And for 
some of the volcanoes, five stage 
alert levels have been set up.   

What is the activity of a volcano?  What is the hazard?  And what should be the 
response?  It's not easy to understand for residents.  So, we communicate with 
simple words and some numbers in order to urge local governments as well as 
residents to evacuate as necessary.   
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In formulating evacuation plan 
what is being done?  So, there is a 
council where stakeholders come 
together.  And when and at what 
stage, what happens when there is 
an eruption occurring.  The 
scenario is formulated first.  Upon 
that hazard map or disaster 
management map are being 
prepared. 

 
According to the scenario, what is 

the effect area and in response to 
that target area what should be the 
evacuation plan that is being 
formulated and that is to be well 
communicated to the relevant 
people. And evacuation plan is to 
be drawn in writing. And of course, 
we urged those relevant 
stakeholders to formulate the plan, 
but it's not easy.   
 
Therefore, we have prepared 

guidance at the Cabinet Office for 
the relevant organizations to draw 
evacuation plans. So we're 
supporting the municipalities to 
come up with their evacuation 
plans.  Just for the foreign guests, 
I would like to mention this, our 
disaster response here in Japan is 
first and foremost for municipalities 
to respond.  That is the basis of our 
disaster management. 
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And let me repeat if it's not 
enough for municipalities to 
response, the prefectures as well as 
the central government will step in.  
So, first the plans are to be made 
by municipalities.  Some of the 
municipalities are big, others may 
be small, and also the skills and 
manpower may differ from 
municipality to municipality, there 
may be gap. 

That's why, not just for volcanoes but also for other disasters when we urge 
municipalities to come up with their evacuation plans, we provide a guideline.  And 
also, for each theme in a particular area the staff members of the Cabinet Office 
may go there in order to help them to prepare a plan.  And the knowhow that is 
obtained in preparation of the plan is reflected back on the guidance that Cabinet 
Office has prepared so that other municipalities can also benefit from that in their 

formulation of the plans. To prepare 
an evacuation plan from 2016 to 
2018, so for those volcanoes we 
have provided and offered 
assistance in the preparation of the 
plans.   
 
So, from this year at the ropeway 

and the ski stations and hotels, 
these are private facilities and those 

facilities are also to formulate evacuation plans.  And we are also offering some 
assistance as the Cabinet Office to some model areas so that they can formulate 
their plans. 
 
So, what about the other municipalities?  We're not telling them to do this on 

their own.  As the Cabinet Office, we dispatch our people or we offer assistance, 
and those who have some experience dealing with the situation of volcano disaster 
in the past.  And they are now titled volcano experts. 
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So, this is the progress status of 
the planning.  It is still on the way.  
190 municipalities are targeted and 
105 have completed it.  So, it is 
still on the way.  But starting from 
the beginning of this year, the 
hazard map coverage has expanded. 
So, there are some new 

municipalities added on the list.  
Therefore, we still need to go about 

doing this in the future.  So, it's not as if we are leaving those municipalities alone.  
The Cabinet Office or the central government is making sure to support those 
municipalities. 
 

Now talking about strengthening 
cooperation, we have Volcanic 
Disaster Management Major 
Conference at the central 
government.  There are different 
ministries and agencies that are 
dealing with the situation with 
volcano.  In order not to have dis-
coordination among those 
stakeholders with the Secretariat at 

the Cabinet Office, we have set up with a volcanic disaster management major 
conference in order to enhance cooperation and also create a robust system. 
We have those conferences for local governments as well as for experts.  And by 

having such conferences in place, we aim to strengthen cooperation and improve 
the skills of the stakeholders and improve communication amongst them. 
 

This is just to show you volcanic 
disaster management major 
conferences. These are the 
purposes of the conferences and 
these are the members of the 
conference, who are the experts in 
this area as scholars and also 
Director Generals and also Section 
Managers of relevant government 
agencies and offices are taking part. 
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We also have some working level 
subcommittees and conferences 
below those conferences so that 
they can work more closely with the 
ground.  So this is what I have just 
introduced to you based on a 
variety of themes, those 
subcommittees consider necessary 
policies and others. 
 

So, as the central government we are working on this right now.  When there is 
a massive volcanic eruption and if there is an ash fall in a wide area, we need to 
consider the impact as well as the necessary measure.  So this endeavor started 
last year. 
 

The model cases of the Mount Fuji, 
there is the wind blowing and the 
ash falls in Yokohama and the 
Tokyo areas.  If that area is so 
wide, one municipality or one 
prefecture alone cannot respond to 
the situation.  And if the ash fall 
affects the area, which is populated 
by more than 10 million people, the 
impact is so huge. 

 
So, the central government, what 

can it do?  And what can it do to 
support prefectures and 
municipalities in order to make the 
first step?  To that end, we have 
started this initiative.  So just very 
briefly, ash fall volcanoes in order 
for stakeholders and residents to 
know about volcanic disasters, 
we've prepared videos and 

prepared guidelines and they are all announced on our website.  So, with this, I'd 
like to complete my presentation about disaster management in Japan.  Thank 
you very much for your kind attention. 
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MC 
Thank you very much, Mr.  Furuichi.  We've run out of time, but I like to take just 
one question from the floor if you have any.  Isn't there any question? Okay, if 
not, thank you very much.  Let's move on to the next speaker.  Thank you very 
much.  Now, our next speaker is number three.  Living with active volcanoes, the 
experience of Colombia.  And the speaker is Dr.  Marta Calvache from Colombian 
Geological Survey. 
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Presentation 3 
“Living with active volcanoes: The experience of Colombia” 

Marta Lucia Calvache (Colombian Geological Survey) 
 
Marta Lucia Calvache 
Okay, good morning.  Thanks very much for this invitation and this opportunity 
to talk about our experience with Colombian volcanoes. 

Well, I am going to talk about 
Colombia.  We are a country where 
we have several plates that interact 
together.  And then we have 
earthquakes and volcanoes.  And for 
years and years we knew about our 
volcanoes, but we didn't know about 
what happened if a volcano erupts. 
 
So, we are a country and we are 

living with volcanoes.  But then 
somehow, we didn't expect an 
eruption.  So, we are this country, 
we are here between the South 
American plate, the Nazca plate and 
the Caribbean plate.  And we have 
several mountains.  We have a very 
giant mountain, the Andes and most 
of our volcanoes are in the central 
courtyard of Colombia. 
 
We have these – the Nazca plate, 

push in this direction, the Caribbean 
plate in this direction, and the South 
American plate in this direction. So, 
we have all these mountain range and 
most of the Colombians, we are living 
in those mountains. And those 
mountains are very active in 
geological years. 
But as a community, perhaps the 

volcanic eruptions doesn't happen 
very often.  And we have a lot of 
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necessities, everyday necessities, and perhaps volcanic activity, earthquake 
activity, are not our main priority in everyday life in our communities.   
 

So, we have – these are the most 
active volcanoes.  We think we 
have more than 30 active 
volcanoes that erupted in the last 
10,000 years.  And we monitor – 
now we monitor our volcanoes.   
 
But what I am going to talk 

about is about the experience of 
these two volcanoes, Nevado del 
Ruiz volcano and Nevado del Huila 
volcano.  And this is Nevado del 
Ruiz and this is Nevado del Huila.  
Nevado means ice cap in those 
volcanoes.   
And in 1985, this volcano 

erupted.  And we have about 
25,000 people died.  And this 
volcano in 2007 and '08 erupted 
and we have 12 people died.  So 
I want to talk to you about these 
two experience working with 
those two volcanoes in Colombia. 

 
So, first of all, Nevado del Ruiz 

volcano, 1985.  We have – our 
written history goes back around 
500 years, because we have all 
these pioneers that came to 
South America, and they write the 
history.  So, in these documents, 
we learned that in 1595 and 1845, 
we have the descriptions of 
eruptions of Nevado del Ruiz and 
they explain very well what 
happened with those eruptions. 
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You know, we are a tropical country.  So, the ice, most of the people never saw 
the ice before.  And during these eruptions they say that in that river, in the 
Magdalena River, there were big pieces of ice floating down the river.  And those 
pieces of ice came from the Nevado del Ruiz. So, the lahars or the mudflows took 
during those eruptions pieces of ice at very high mountains and bring it down to 
the Magdalena River.   
 

So, we knew also because of 
works that were done, some of 
them for PhD students, 
Colombian and overseas students, 
so we knew of nine major 
eruptions in the Nevado del Ruiz 
in the last 13 years. 
It took about one year of activity 

for Nevado del Ruiz to – all these 
to became active.  And in 1985, 
we have no monitoring equipment.  

We didn't have an evaluation to assess hazard or risk at all.  So, we knew about 
this, but we didn't have this experience and we didn't have this idea to ask about 
what happens to the people and to the infrastructure if we have a volcanic eruption. 
And there was no perception for the communities or for the authorities about this.  

I was born next to a volcano, an active volcano.  And in my high school or in my 
primary school, I was never taught what about the activity of the volcano.  I knew 
it was an active volcano but never, nobody says if the volcano erupts again what 
is going to happen or what we are planning to do if the volcano erupts. 
 

Because the Nevado del Ruiz had 
one year of volcanic activity at the 
beginning, a hazard map was 
prepared and was published in 
October 1985. The eruption that 
killed 25,000 people was in 
November 13th. This map was 
known a month before the 
eruption. And at that time, this is 
one of the main journal in 
Colombia. 
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Their main complaint was these maps is a problem. This kind of maps will bring 
a lot of problems and more or less this is irresponsible to publish this kind of maps.  
And in this paper, there are four points here, why the volcano will not have an 
eruption. So, the main purpose was to discuss that it was not possible for Nevado 
del Ruiz to have an eruption. There was a lot of misunderstanding and different 
perceptions of the volcanic hazard and risk at that moment in Colombia.   
 

So, what happened in November 13, 
eruption was – this is Nevado del 
Ruiz, this is Manizales, one of the 
main towns in the region.  And this 
is the Central Cordillera.  This is the 
Cauca River and this is the 
Magdalena River. 
There was the eruption at 3 o'clock 

in the afternoon, and at 9 o'clock 
and 9:30. And then you have these 
lahar going down this river, another 

lahar going down this river, these two rivers joined together here and down there 
was Armero town. There was another lahar going through this river, and there are 
these two towns here. And another lahar going down, this river and this was 
another town called Chinchina.   
From here to here, the lahar took one hour. And from here to Armero, it took two 

hours. If the community and the authorities will plan and had a plan of something 
in Armero, they had lots of time to leave those towns, because they took two hours.  
This place is 5,300 meters, or even higher and this place is 400 meters high. 
The difference in elevation is about 5km between this place and this place. And 

the slope is very high and when the slope change here to very flat terrain is the 
perfect situation for deposit to stop right in the city. All the consolidations were 
clear that we will have many problems if Nevado del Ruiz erupted. 
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So, this is the two rivers.  This is one of the rivers.  This is another of the rivers 
and here they join together both of the rivers.  You see here, this photo, this is 
Tom Pearson from the USGS at the time.  And you see how we have deep canyons 
and how the lahar was going down.  And all this material was – this is the rock. 
So, all this material here joined both of the rivers coming from the volcano.   
 

And from here this is the crater 
of Nevado del Ruiz.  We have 
other volcanoes here and this is 
the canyon of the river just before 
Armero.  So everything here, 
just these houses were left, but 
most of the town was around here. 
They didn't know how to react.  

When I was – I had the 
opportunity three times, two 
times talking about the hazard 

map in this town.  And people just have – they say, well, Nevado del Ruiz is the 
volcano of the town on the other side of the mountain.  It is not related to us.  
From this place was not possible to see the volcano.  It was too far. And people 
just didn't have any knowledge or perception of something may be related from 
the volcano to them.  They had the information that there was a landslide and a 
dump up here in the mountain.  So, they say okay, probably because of the dump 
of the landslides maybe we will have some problems, but not because of an 
eruption of the volcano. 
 
 

So, this is a photograph of the 
main town was around here and 
just nothing was left.  The 
energy and the size of the lahar 
was so big that just clean up all 
Armero town. 
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So Nevado del Huila volcano, 
2007-2008 is another volcano 
with an ice cap.  This is the tallest 
and the biggest ice cap volcano 
that we have.  And in February 
2007 after just a very short period 
of seismic crisis, we have an 
eruption.  And here, we didn't 
have a record of eruption in the 
last 500 years.  And the volcano 
was not very active. 

 
So the last thing that we – the last volcano that we expect an eruption from was 

Nevado del Huila.  We never expect an eruption from Nevado del Huila.  And just 
in few hours, we have a very small eruption.  The first eruption was in February 
2007.  We have another one in April 2007.  And another one in November 2008. 
And again, the lahars were the main hazard during these volcanic eruptions.  So 

from the very beginning, from February, we have stations for monitoring the 
volcanoes.  We have also – we have been in the area for several years.  And we 
know the people.  We know the authorities.  So from the very beginning we have 
this system, the risk management system.  And we work together with indigenous 
community of the area. 
 
We have a lot of different groups of indigenous people.  And we were always 

working with them, how they understand and how they perceive, and in some 
cases, they evaluate their own hazard and their own risk.  They are very active 
people and the perception of the risk and the perception that they call it the 
avalanches. 

They were always remembering 
what happened because we have, 
in 1994 we have an earthquake, a 
6.2 earthquake in a very rainy 
season. And there were landslides 
and the debris flow were formed 
along the rivers next to Nevado del 
Huila.  At that point because of the 
landslides and because of the rain 
and the debris flow, 1,500 people 
were declared died or lost because 
of that event in this area. 
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The early information alerts from 
our organization, the Colombian 
Geological Survey and the 
Earthquake Volcano Observatory 
in Popayan had a respond on 
evacuation plans all over the 
place in the area. We were 
working together and planning 
the response of the community 
and the understanding of the 
community and the government 

officials in this area. It was a very close interruption. For example, he was the 
Minister of Interior, the Governor of the area, the Cauca State, the Mayor of this 
municipality, and he was a leader of the indigenous community. The indigenous 
community has a very clear issue with the national government. So sometimes it 
was not very easy discussion or easy interaction between the indigenous 
community and the national government, especially with the national government.   
But anyway, always they work together, together with the people and with this 

NASA community, to define the plans and interruption if something happens in the 
volcano. 
 

This photograph is Belalcázar 
town. The volcano is up there, 
sometimes lies between the 
volcano and this place is about 50 
kilometers in distance in the map.  
And you see this is Belalcázar the 
town.  The plans were arranged 
if the volcano erupt and the 
Volcano Observatory give the 
alert people will move to this 
place to the very high ground. 

You see here, there is – this is February 2007.  There was a very small eruption 
that opens a fracture on top of the volcano.  And there was a smaller lahar.  This 
is some of the deposit of that lahar in February 2007. 
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This was April 2007.  So the 
lahar was much bigger.  Most of 
the bridges were destroyed.  And 
these people got on the other side 
of the river with no 
communication, no roads and no 
bridges, but this was November 
2008.  If you see this place, here, 
the soccer grounds were 25 
meters below the deposit.  And 
this is about 400 meters wide.  
So the volume of the lahar is 
really big, really big. 
 
So, here we were talking – when 

you talk to the people or to the 
authorities, about a big lahar, 
what does it means big?  And 
that is one of the main problems 
in their communication.  For 
example – and rapid, what does it 
mean rapid? These are two 

stations two broadband stations in one of the river in the eastern part of the 
volcano, and this was on the western part of the volcano.   
 

Here we have the eruption at 9:45 
pm.  These two signals were 
bigger in amplitude.  But after 
eight minutes, at this station we 
have the lahar.  So the amplitude 
of the eruption is so small 
compared with the amplitude of 
the lahar passing close to this 
station, that you see the 
difference.  And it took eight 
minutes from the moment of the 

eruption to pass in this station, and that station was about 15 kilometers away 
from the volcano. It took eight minutes from the beginning of the eruption to pass 
along this station.  And you see, it was just – at the beginning it was just one big, 
big volume of material going through this place.   

173



And this is the place not too far 
from – 15 kilometers away.  The 
station that record this was 
around here.  And if you see the 
difference in elevation, here you 
have 65 meters the difference 
between this to here and the 
other way around.  It was up 
here, lower here; and it was up 
here, lower here.   
 

The details of the lahar going through the valley, like this. When you talk to the 
people or talk to the government officials, at the beginning you are talking about 
lahars, you're talking about large volume. But what it means or how you can 
explain this type of phenomena that everybody will understand. 
When we were talking on the evacuation plans, people say, okay, let's stay in the 

town, perhaps I go back. When you are talking to the people here, probably 
somebody will say, okay, why I don't remain here. If you're talking, this was lower 
I shall be safe here. In general, everybody decides, okay we should be much higher 
to here just in case. And people say, the noise, the wind and the shaking of the 
lahar going down was so strong that everybody felt like if the lahar was just behind 
you. People mentioned they going up here, they say the wind and the shaking was 
so strong, they were feeling the lahar was behind them just a few meters. 
 

After all experiences, the national 
system was organized in Colombia.  
The different institutions may have 
that roles and responsibilities, very 
clear between different institutions. 
In our case before we will call in 
humaneness and now the 
Colombian Geological Survey, we 
have to study the volcanoes in 
terms of evaluation of the hazard 
and the monitoring of the 
volcanoes and the communication 
between the different alters 
involving the volcanic hazards and 
the volcanic risk. 
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Then we have the volcanic monitoring system. We have three volcano 

observatories.  And in the central part of Colombia in Manizales, here in Popayan 
with this part of the volcanoes, and here in the south in Pasto, where we have the 
volcanic monitoring and also we have a – these are the teams that we have in 
these volcanoes. We pay attention to the monitoring maintenance and give 
information. 

We tried to improve the system, how 
the stations and the different ways to 
do it, based on the hazard evaluation, 
geological knowledge, and historic 
information. Every time we are closer 
to the archaeologists to gain 
information on what they are doing, 
we have modeling with different 
techniques and we produce these 
hazard maps.  

 
And we have also scenarios in these cases for Nevado del Huila.  Here is the town 

of Belalcázar and the two rivers coming from the Nevado del Huila and we have 
this kind of calculations in the different kinds of volumes.  And we have the activity 
of the volcano which is part of the early warning systems. 

175



The most important is the 
communication and the 
interaction with communities and 
the stakeholders.  And we have 
these – we are very proud that in 
our experience with JICA courses 
we learned that you have here in 
Japan, this practice with children.  
This photo is Japanese children 
and we have been doing this 
meeting with children this four 

times.   

And in this here last week was supposed to be the fifth biannual meeting with 
children that we learned in Japan and that now we practice and we are having for 
the fifth time in Colombia. 
 

We think that our major effort is 
to learn and practice, the land 
that we are living in related to 
activity of the volcano.  And we 
are working on the Nevado del 
Ruiz and Armero to have a 
proposal for a geopark.  So far 
we have the park at the Matica 
Mora Sanchez, where we are 
putting together for children and 
for youngsters, how to learn 
about volcanoes and how to 
practice about natural phenomena 
that doesn't have to mean volcano 
disaster. 
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We have to learn that we are 
living in active volcanoes and 
that we need to make decisions, 
not to an active volcano become 
volcanic disaster.  Thanks very 
much. 
 
 
 
 
 

 
MC 
Thank you very much for the presentation.  We now would like to entertain 

questions from the floor. 
 
Male Questioner 
Thank you very much for the wonderful presentation.  I am from Geo Park in 

Bandai Mountain.  My name is Hiroshi Sato, and I have two questions about 
Nevado del Ruiz.  So 1845 you said that there was an eruption but you didn't learn 
about this in your school. 
 
Were there no activities to tell about the past disasters to younger generations? 

That's my first question.  And one month before the eruption, you said you made 
the hazard map.  I believe that was explained to the authorities.  But how did the 
authorities accept the hazard map? So these are the two questions that I have.  
Thank you. 
 
Marta Calvache 
Well, yeah, I guess – for example, I don't know how many of the teachers in 

Armero town they knew that, that river next to them was coming from an active 
volcano.  Also, we are talking about science, about nature, about environment.  
And many times we forget about what it means.  We are talking and talking about 
preserve, our nature and our environment, but part of the environment are 
earthquakes, and are volcanic eruptions.  And time to time we as human that we 
decide we have to move a little bit where we have our house. 
 
So, perhaps, we didn't know that this river was coming for an active volcano.  And 
perhaps now that I've learned that I have to decide and move a little bit.  But that 
is one of our main problems.  We don't know exactly where we are living.  And 
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that is why we think one of our main efforts to communicate is to talk to the 
teachers, to the schools and produce material that they can use to teach the 
youngsters. 
 
And that is why we think that the Geo Park in this place is a very good idea.  So, 
people can learn in a place so important for us as Nevado del Ruiz and Armero. 
 
And same thing happens to the government.  In many of the major of the cities 
we change every 4 years they don't know about earthquakes and about active 
volcanoes.  And especially important in a volcanic hazard is not that is just one 
hazard.  There are several hazards.  And then I will mention, in 2018, people 
were looking at what happened in Kilauea, talking about lava from the volcano. 
 
In Colombia many people think that the lava is the main concern about active 
volcanoes and we don't have too many lavas in our volcanoes, but because they 
are in TV, and they were happening in Kilauea and in Hawaii.  And I remember 
people in Guatemala in Fuego volcano, they were running to take the photo of the 
lava, but this was coming pyroclastic flow.  And you know, for youngsters they 
were so naive, I guess.  And they didn't know that is difference in Volcan de Fuego 
than Kilauea. 
 
And they were taking the photo of the lava.  But it was different, but they didn't 
know.  So, I think that is our responsibility to make the difference with children 
and with youngster.  In the future, I hope that Colombians will be better prepared 
to live in the country that we are living. 
 
MC 
So, thank you very much.  Now, it is time so like to end the morning session.  
Thank you very much.  Please give a big round of applause.   
 
 
MC 
Now, it’s time to begin afternoon session.  The first presentation is entitled ‘risk 
management consideration pre- and post-volcanic activity of the 2015 
Kuchinoerabujima volcano.  The speaker is Dr. Iguchi from Sakurajima Volcano 
Research Center of Disaster Prevention Research Institute of Kyoto University. 
 

178



Presentation 4 
“Risk management considering pre- and post- volcanic activity of the 2015 

Kuchinoerabujima volcano” 
Masato Iguchi (Kyoto University) 

 
Masato Iguchi 
Good afternoon everyone.  I am from Disaster Prevention Research Institute of 

Kyoto University.  My name is Iguchi.  For over 40 years or close to 40 years, I 
have been researching on Sakurajima 
Volcano. But I’d like to talk on 
Kuchinoerabujima eruption in 2015.  
The alert level was raised to 5 and all of 
the residents of the island were to be 
evacuated. 
I’d like to review the pre- and post-

disaster activities.  In the first part, I’d 
like to talk about volcanic activities 
themselves and then in the latter half of 

my presentation, I’d like to talk about responses to the volcanic eruption and the 
challenges that I have identified from that experience. 

 
Talking about the volcanic alert level, 

I am sure you’re very familiar with this.  
In December 2017, this was 
announced in JMA. There are five levels 
roughly speaking and when there is a 
warning, there are two levels belonging 
to the warning. One is for climbers and 
most of those volcano has the problem 
of the levels 2 and 3 for climbers, but 
then when it comes to level 4 and 5 
they are for residents. So, level 4 and 
5 are for residents, not just for 
climbers.   
 
There are 111 active volcanoes and 50 

are designated as continuous 
monitoring volcanoes by the JMA. 25 
are actually being observed by 
universities and research institutes.  

179



Kuchinoerabu Island is 15 
kilometers of the coast of 
Yakushima Island to the west.  
This is a volcanic island.  The 
activity level has not been low 
since the first historic eruption in 
1841.  In the time interval of 80 
or 90 years, there were quite 
serious eruptions taking place in 
1841, 1931 to 1934, and 2014 to 
this year 2019. 

The activity levels of this volcano are quite high. Kuchinoerabujima is a small 
volcano, so residents actually live in the radius of only 3 kilometers from the crater.  
That is another problem of this volcano. 
 

The first eruption took place in 
2014.  Before that there was an 
eruption in 1980.  So that was 
the first eruption in 34 years.  
The eruption accompanied 
pyroclastic surge and a blast 
which swallowed all of these trees.  
After this eruption, the alert level 
was raised from level 1 to level 3 
and the 2 kilometers radius was 
designated as alert areas.  This 
eruption did not take place all of 
the sudden.  As you can see from 
this, from July of 1999, seismic 
activities became very active and 
these are very shallow in only 0.5 
kilometers from the surface near 
the crater, and those seismic 
activities were very much 
correlated with the ground 
deformation. 
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When seismic activities 
increased, the ground 
deformation measured by GNSS 
took place.  There was a good 
synchronicity between the two 
phenomena, and there was 
inflation that was progressing.  
The seismic activities and ground 
deformity are associated with 
other things such as increase in 
the geothermal activity, that 
indicates an accumulation of heat 
beneath the crater. In October 
2008, a new fumarole began the 
activity at the south wall of the 
Shindake crater to the south. This 
is a new precursory sign of 
eruptions.  So, there were high 
activities and the activities got 
even higher over time.  But 
unfortunately, before the eruption 
of 2014, there were no precursors 
that were quite prominent and 

that were captured.  The upgrading of alert level from 1 to 3 could have not been 
done before the eruption. 
 

What happened immediately 
before the eruption was this tilt 
change, and the tilt change occurs 
in Motoshirane and Ontake 
volcano as well.  This is right 
before the eruption and probably 
this was the first time we 
captured tilting before phreatic 
eruptions.  The eruption is a kind 
of outburst that leads to the tilting.   
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In May 2015, another eruption 
occurred and was bigger than the 
one in 2014. Pyroclastic flow 
reached Mukaihama which is a 
coastal village with high speed. 
The plume went up as high as 10 
kilometers. After the eruption, the 
alert level was raised to level 5. 
Municipality (Yakushima town) 
issued evacuation advisory, 137 
residents including tourists were 
evacuated.  
 
This eruption in 2015 was far 

bigger than the eruption in 2014 
and there were precursor 
activities that were bigger than 
those in 2014.  After the eruption 
in August 2014, GNSS 
observation indicated inflation of 
the mountain and the discharge 
rate of SO2 gas increased all of 
the sudden. These led to higher 

seismic activities and emerge of volcanic glow that is being seen near the summit.  
Finally, a felt earthquake of magnitude 2.4 occurred 6 days before the eruption.   
During these 6 days before the eruption, there were many earthquakes and over 
time going through this course on May 29th the actual eruption occurred.   
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This is the response to the 
eruption. After the felt 
earthquake on 23rd of May. JMA 
and Yakushima Town had a 
communication session with the 
residents, and in the late 
afternoon, volcanic disaster 
prevention liaison committee was 
setup.  This committee similar to 
the Sakurajima Volcano Disaster 
Prevention liaison committee is a 

kind of core group for disaster management. 
Then, 6 days after that, at 9:59 a.m. there was an outburst of eruption and then 

the volcanic alert level was raised from 3 to 5 by JMA.  Then disaster 
countermeasure headquarters were established and the evacuation order was 
announced at 10:20 a.m.  Governor of Kagoshima Prefecture requested for 
disaster dispatch of self-defense force at 10:40 a.m. and ferry Taiyou, this is is 
connecting Kuchinoerabujima with Yakushima Island, arrived at 3:45 p.m. and 
then the ferry Taiyou arrived at the Yakushima at 5:30 p.m., meaning that it 
carried all of the residents of the island to an evacuation place of Yakushima.  This 
was the chronological response that took place after the eruption. 
 

After the eruption, the volcanic 
activities did not subside and on 
June 18th, another eruption 
occurred with much cloud but 
without having the pyroclastic 
flow. Then, the activity declined in 
October. Discharge rate of SO2, 
which was over 3000 ton/day 
subsided over time.  And seismic 
activities decreased in October. 
The volcanic activities subsided 

over time. 
 
Against this backdrop, activities for returning to the island started. On September 

25th, the Yakushima Town established reconstruction headquarters.  This is by the 
municipality in Yakushima Town.  Yakushima Town ordered to dispatch their staff 
members to Kuchinoerabujima to get ready for accepting residents to come back 
home.  Volcano Disaster Prevention Liaison Committee of Kuchinoerabujima was 
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conducted on October 7th, and on 
October 21st, the coordination 
committee for volcanic eruption 
prediction made a judgment that 
the volcanic activities were 
subsiding. Therefore, the VAL 5 
was issued for an alert zone of 2.5 
kilometers from the crater. On 
November 16th, Yakushima town 
dispatched their staff members to 
Kuchinoerabujima in order to 

truly get ready for accepting people back home.  And on the day of Christmas on 
December 25th, the evacuation order was canceled and the people could return to 
Kuchinoerabujima.  And it’s not as if all of the residents went back. After the 
prevention liaison committee was held next year, the level was downgraded from 
5 to 3.  This was the time point when all of the residents could return home.   
 

The eruption in 2015, what kind 
of response measures were 
implemented?  I think we could 
identify some of the challenges 
and problems.  Number one is 
JMA did not have clear guidelines 
for upgrading volcanic alert level 
to 4 and 5 except occurrence of 
hazardous eruption.  The second 
problem is there was no 
quantitative hazard evaluation.  

When there were some abnormal activities going on, what is the level of the hazard 
that should be evaluated?  But that was not done at all.  And yet another problem 
is about alert zone not being identified in warning.  Number four is and this is just 
as a result, the alert level should have been raised from level 4 to level 5 in advance.  
This is the biggest problem.  The municipality had a disaster measure plan, , but 
it was quite difficult to implement the measure, because the level was not raised 
prior to the eruption,. 
The next issue is about the returning to the island.  Usually, people will go home 

and since they live in island.  But, when should we make decision for the residents 
to return to the island? The management of that decision was not functioned well 
at the Volcanic Disaster Prevention Liaison Committee. Number six is imagenation 
of disaster. In case of the 2015 eruption of Kuchinoerabujima, there were no 
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severe damages, such as collapse of houses.  So, probably, the residents could 
have returned earlier.  However, they were forced to stay away for long period of 
time.  This is sort of a destiny of the volcano disaster.  But I believe that people 
really didn’t imagine that they will be away for such a long period of time. 
 

For the first part, I believe that 
JMA should upgrade alert level to 
4 or 5, when the felt earthquake 
occurred 6 days before the 
eruption.  
Actually, I recommended JMA to 

upgrade the volcanic alert level, 
and I think that is a very big 
problem.  In the past eruptions 
in 1931 and 1960 right before 
that, there were felt earthquakes 

immediately before that the eruptions.  So, with the felt earthquake in 2015, they 
should have raised the volcanic alert, and I think that makes a very good ground 
to upgrade level.  JMA didn’t have any criteria, but in responding to this felt 
earthquake, if there were one more felt earthquake within the next 24 hours, they 
said that they will raise the level to level 4. This was the criteria.  Probably, they 
thought that they would raise it to level 4 and level 5.  So, it wasn’t meaningless 
for JMA to think about. 
 

The reason why JMA should have 
raised the alert level to 5 is that, 
an alert area for level 3 was 3 
kilometers distance, that is very 
close to residential area and also 
the volcanic activity was 
increasing its intensity in stages. 
The felt earthquakes is the criteria 
to make fast decisions and 
assessment. 
 

Now the next thing about the hazard. What will be the hazard, that was not shared 
in Kuchinoerabujima. Of course, they had a hazard map, but it was just the list of 
some items. The situation of hazard really depends on the eruption itself at that 
time. So, it could change depending on the situation. There should have been some 
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range of hazards which were 
predictable that could shift 
according to the situations.  With 
the technology these days, they 
could have done the simulation 
and they could have measured to 
what extent the pyroclastic would 
reach.  They should have come 
up with some map or provided 
with some map that suits the 
actual situation on the ground, 

and they should have appealed to the local government as well as the residents. 
This is something that everybody reflects upon including myself. 
Number three.  There was no specified alert area in the warning issued from JMA. 

JMA didn’t have any assessment of the range of the hazard.  It was just inevitable.  
It’s not just the fault of the JMA, I believe.   
 

The actual document of warning 
said the alert level was raised to 
level 5 and a strict vigilance in 
areas where pyroclastic flow is 
expected is recommended.  But 
it doesn’t specify what area are 
they talking about, and I thought 
that this would be problematic in 
the future and actually it did. 
 
And number five is that the 

decision making for the return of 
the residents.  Kagoshima 
Prefecture is the contact point and 
also many other organizations 
(Yakushima Town, Japan 
coastguard, JMA and police and 
Kyoto University) are included as 
players in the Volcanic Disaster 
Prevention Liaison Committee of 
Kuchinoerabujima. We decided to 
limit and decrease the alert area 

and within the committee, we were discussing decreasing the area for the alert 
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area. We should have done that because – and we should have let the residents 
go home as soon as possible because already the volcanic activities were going 
down at the timing of the October, but that didn’t work well. So, this was another 
issue. 
 

Number six, about the 
imagination of the residents.  It 
is really difficult to create 
imagination. The past experience 
could play a very important role, 
but past experience doesn’t really 
leads to better situation.  There 
were 2014 and 2015 eruptions. 
The 2015 was level 5, and 2014 
was raised to level 3.  In 2014 
eruption, the residents had to 

evacuate out of the island because of weather forecast of big typhoon approaching 
to Kuchinoerabujima. This experience was really effective in 2015 evacuation 
because that made residents really recognize what they should be doing in terms 
of the evacuation. 
For example, they made proposals to the local governments in case of the 

evacuation after the 2014 eruption.  This was a very good contribution.  In 2015, 
even though it was after the eruption that they made evacuation, all the evacuation 
efforts were made smoothly.  But experience in terms of the 2014 didn’t really 
make all positive contribution. After 2014 eruption, they had to evacuate out of 
the island because a major typhoon was approaching and they made a voluntary 
evacuation out of the island.  Since this is a voluntary evacuation, once the 
typhoon had passed, they were able to go home in one week.  But this was a 
negative impact to the residents. They also thought, in the 2015 eruption, that 
they can go home around a week.  It gave a misunderstanding.  However, the 
reason for the evacuation in 2014 was typhoon, but in 2015 it was because of 
volcanic activity and was not the same background.  The experience of the 2014 
had a negative impact on the residents for the evacuation. 
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And lastly, this is the list of the 
issues that I just talked about.  
Number one about the guideline. 
In response to the Mount Ontake 
eruption JMA decided to publish 
the volcanic alert levels and this is 
a very good movement.  But in 
case of Kuchinoerabujima, the 
alert level was becoming a very 
complex, so it was a negative 
move.  But anyway, we are 

improving and number two about the hazard, I believe that in entire Japan, we 
still need to work harder on this. 
 
Thank you very much. 
 
 
MC 
Thank you very much Professor Iguchi.  Do you have any questions to the 
presentation?  Professor Watanabe. 
 
Male Questioner 1 
The cause of problem of number five 
 
Masato Iguchi 
I don’t think it’s really difficult, but in the liaison committee when we did this in 
Kagoshima Prefecture office, the meteorological observatory said that we should 
wait for the evaluation by the coordinating committee for the volcanic eruption 
prediction and they just kept talking that we should wait for the prediction.  So, 
the discussions didn’t make any progress.  The meteorological observatory just 
avoided the discussions at that time.  The muission of the coordinating committee 
for the volcanic eruption prediction is evaluation of volcanic activity, but The 
meteorological observatory mix it up.  I think that was big blunder.  Management 
has to be done better. 
 
MC 
Thank you very much.  Are there any other questions?  Mr. Mannen. 
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Male Questioner 2 
The pyroclastic flow I think it’s difficult to predict to what extent they will flow 
because in 2015, there was no flow at the beginning.  So, I think it’s difficult to 
make predictions in the first place. 
 
Masato Iguchi 
Well, I believe that it’s really difficult to predict pyroclastic flow but this is 
something that we can have some predictions.  I don’t think it’s very hard in case 
of the Kuchinoerabujima, because if 100,000 - 200,000 cubic meters of the 
pyroclastic flow were ejected, it will reach to the coast, and we could have made 
decision.  So, ugrading the alert level to 5 is not really difficult.  If we can 
estimate volume of pyroclastic flow, we can evaluate extent of pyroclastic flow 
using simulation technique. But it is not so easy to estimate the volume. However, 
I believe that all the effort should be made in that direction.  For example, what I 
am doing right now is, for example Mount Merapi in Indonesia, forecasting extent 
of pyroclastic flow by using precautionary seismic activity.  
 
But in current situation, monitoring and hazard prediction are operated separately. 
But for utilizing the monitoring data, we should try to use this for the hazard 
prediction, because we will not be able to change the hazard map in line with the 
changing situation.  And we should really try to change the way of our thinking to 
adjust things after things happen.  With the monitoring data, we have to change 
the hazard maps, and then we’ll be able to do the risk assessment.  So, monitoring 
itself, it has some connection with the risks, and monitoring will have to assess 
the risks.  In doing the observation I am always ready to do that.  How about you 
Mr. Mannen? 
 
MC 
Thank you very much.  Now it’s time, so let’s move onto the next presentation.  
Thank you very much Professor Iguchi. 
 
Next, we will have a presentation entitled ‘Lesson Learned from Disaster 
Management in Karangetang Volcano, North Sulawesi, Indonesia’.  We have Dr. 
Supriyati Andreastuti. 
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Presentation 5 
“Lesson learnt from disaster management in Karangetang Volcano, North 

Sulawesi, Indonesia” 
Supriyati D. Andreastuti (Center for Volcanology and Geological Hazard 

Mitigation) 
 
Supriyati Andreastuti 
Thank you.  Good day everyone.  First of all, I’d like to thank the NIED for 

inviting us to come here and share our experience.  The reason why I took this 
volcano because the volcano is of volcano island and it has two peaks in which 
sometime during it activity, the source of eruption came from each of either or 
altogether and also because of these activities will affect the evacuation process.  
So, this is the volcano with two peaks, and it’s erupting together, and this is the 
other side.  So, this is we call it the northern part and this is the southern peak. 
 
Okay.  Before that, I will like to talk about the volcanoes in Indonesia.  We have 

127 volcanoes.  Here is Karangetang.  It is about 2200 kilometers from Jakarta, 
and it is located almost in the most northern part of Indonesia.  From 127 
volcanoes, 77 of those are type A, which we monitor closely and for the whole 
volcano, we divided into type A, type B and type C.  In type A volcanoes that 
erupted since 1600 and then type B that haven’t erupted since 1600 and then type 
C only show an indication of solfatara and fumarole actvities.  And then from the 
data of National Disaster Management Agency, it shows that since 2000 to 2019, 
we have about 144 eruptions.  It means that we have seven eruptions per year in 
average.  From this number of volcanoes, we have many – last eruption from VEI 
4 to VEI 7, which is the largest Tambora that took about 10,000 casualties in 1815 
and then Krakatau.  It happened in 1883 with VEI 6 and took about 36,000 
casualties and then Agung and Galunggung.  Agung, it took about 1500 people 
died.  So, this is the location of the volcano with large eruption. 
 
In disaster mitigation strategy, we have disaster management agency, in national 

level and then provincial disaster management agency and regional disaster 
management agency.  So, each agency they have responsibility   according to 
the scale of the disaster.  For example, during rapid eruption because the eruption 
has wide impact nationally, so it was handled by national disaster management 
agency.  For example, in Karangetang because it’s smaller, it can be handled by 
regional disaster management agency.  But in the way that the regional disaster 
management agency could not afford from capacity and also from the funding, 
then it will be supported by provincial disaster management agency and also 
national disaster management agency. 
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In issuing alert level, we have standard operating procedure for alert level 
information.  Monitoring data from volcano observatory together with geological 
aspect and also hazard map and then integrated with current progress of activity, 
we issued alert level and recommendation.  Then we coordinate with national 
disaster management agency and local government.  From the recommendation 
and alert level they prepared risk assessment and issued risk map.  Further, they 
provide the information to the center for data and information and to regional 
disaster management agency and also to center of operation control and command 
center in the case of evacuation needed.  And we also give information to airport 
safety when there was a change in the eruption column height. 
 
Here as I told you the Karangetang volcano with two peaks.  This is the Northern 

part and this is the southern part.  And from the activity of Karangetang, the 
recent one occurred from 2018 to 2019 and start from July there was a change in 
the activity, this south crater is more active.  From November to February the 
activity has come from here and then start from July the eruption originated from 
this part.  There was eruption occurred in 1976 also.   
 
This is the characteristic of Karangetang volcano.  I took the picture.  This is 

from the southern peak.  When people see this appearance, they will think 
differently.  Why I showed this one because this cause the problem.  The first 
characteristic of Karangetang, the repose time is very short, can be few months 
and then active again, the eruption happen again. 
 
The third that explosive eruption can be followed by pyroclastic flow and 

frequently glowing avalanche occur from the crater and then went down, but then 
sometime it stopped in certain point.  This happens not only in one direction.  So, 
in several directions and also in several points, it can piled in many points.  So, 
this also makes problem for us.   As for these piles of deposit can collapse and 
formed pyroclastic flow. 
 
In Indonesia, we have implemented four alert levels.  This is from the lowest, 

normal and then advirsory, watch and warning and Karangetang now in level 3. 
 
When we communicate to the public, one of the problem that we face is that 

public is difficult to understand the difference between the alert levels.  So, in one 
case, we use culture, local culture to explain the alert level.  This is the example 
of Merapi.  We use the local term and also local word and in here it explains what 
people should do in certain alert level. But in here we haven’t implemented in 

191



Karangetang because we have different capacity and also different knowledge.  
So, we need to do gradually. 
 
This one shows the exclusion zone of the Karangetang volcano.  The activity of 

glowing avalanche has spread from the north and then west, southwest and south 
to southeast.  But during this time, they haven’t had direction to northeast and 
the east.  This is the hazard zone of Karangetang volcano.  Here, I would like to 
show what is the problem we face during the crisis of Karangetang.  Once in 28 
August, we saw a reflection of color that’s look like fire above the crater and at 
that time because the weather was cloudy, many people panic because see this 
one, this is very big, the reflection is very big.  We send observer and one – two 
of us also went to other places to check what happened with this  event.  I will 
show to you later on.  Okay.  Because of many problems related to understanding 
and identification of hazard and the character of the hazard, so we also had army 
and policemen that involve during the crisis.  Every day they will come to us and 
also give understanding to the people. 
 
In here, so this is the Karangetang.  From geographical condition when we have 

eruption on November to February, mainly in February, we have problem because 
the weather is very bad and the wave is very high, and it was difficult to manage 
to facilitate in evacuation area.  This is the lava flow that reaches the sea.  So, 
this is the road.  At the time we just renovated and built new road along this way, 
but then it was stopped by the pyroclastic flow.  So, there is a place that isolated 
here.  I will show you later. 
 
Okay.  This is the direction of the avalanche and during the November to 

February, the lava flows directed to the north up to the sea and reach about 4 
kilometers and start from July the direction, from this direction to this direction 
and the prominent direction is to the west, to this area.  In here, we use – this is 
the exclusion zone about 2.5 kilometers from the summit, and this is extended 
exclusion zone to the west about 3 kilometers and then this is extended to the 
north – northwest to north, it’s about 4 kilometers.  This is the direction of the 
avalanche. 
 
This table shows the chronology of eruption of Karangetang volcano.  The activity 

is quite long and very slowly, very slowly, but on August 6th, we have tectonic 
earthquake occurred in the south of island and by that time there is a change in 
the direction of avalanche.  So, the avalanche becomes more intensive in the 
southeast direction.  So, in this case not in many volcanoes but in certain case we 
also need to consider the influence of tectonic earthquake when the activity of the 
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volcano is very high because they have dome that is not stable enough to hold 
when it was shake by earthquake. 
 
This is the zoom of the exclusion zone.  This is the lava flow in the north direction, 

this one, and this is the road that has been cut by the flow and the flow reached 
the sea by that time.  What happened at that time when the road was cut by this 
one.  So, people in Batubulan village was isolated and they couldn’t cross the road 
and the road that goes to this way is not possible.  We evacuate people that live 
along this river to Niambangen, this one.  This is quite far from this flow.  But 
people that stay in Batubulan they couldn’t move, they couldn’t leave the place.  
By the time because of the high wave and bad weather it is difficult to approach 
this one to provide logistic to the people and also once there was a lady that need 
to be taken to the hospital because almost give birth, but the ship is difficult to 
approach this area because of the wave and also that person refused to leave this 
place.  But the facility of health is not good here.  Finally, after a week we can 
take this lady out of the isolated areato and the baby is safe now. 
 
Then what happened during this crisis, people start to cross this road even the 

lava still hot.  This has become a problem for us.  Then by the time the activity 
is still going on the other side, but this one is not only occasionally it had the 
glowing avalanche occur, but very short distance. 
 
What happened with the fire the reflection of the fire above the volcano?   

Actually, there was a small eruption but reflected because of the cloud, so become 
very big and this is what we see on the other side, on the southwest, this is from 
the south.  This is the fact.  But how to explain this phenomenon is not easy 
because people tend to panic and also this is how the eruption is continuously to 
happen. 
 
Here, I would like to show how risk communication is very difficult.  Recently, we 

can use digital form of information to disseminate information, but some time the 
information followed by many hoax and people did not quite understand, 
sometimes they become temporary expert.  This is another problem that we 
should face during crisis.  So here, I would like to show that we still use this hazard 
map and to make people understand we use simple way.  We printout big hazard 
map about 30 by 30 meters and then we play above the hazard map.  What is the 
hazard and which direction, where is the location of my house.  Then they can 
understand that say for pyroclastic flow it is not allowed to across the road, to 
across the river.  We need to know how we evacuate, we explain above this map.  
This is quite useful. 
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Also we ask government official also community members to come to the field 
and observe the deposit and we explain how it formed and how they were 
distribute to this direction and what is the characteristic so that they can imagine 
and understand why we put this hazard map, why we made the hazard map.  And 
also by invite people to involve in this field, they can identify the hazard and also 
estimate risk.  We also did this is in Karangetang.  We did simulation to bring 
people to evacuate from a certain area to safe place.  By understand the 
difficulties, they can estimate and they can prepare themselves. 
 
This is contingency plan that was held in Merapi.  Actually, by law, we are 

bounded that each province and each regency or city need to have disaster 
management plan including the contingency plan.  In Karangetang, for example, 
they have regency contingency plan, but for Merapi they up to village contingency 
plan.  This is very good example.  What they discuss in this group, identification 
of hazard risk and what to do, how to do.  They know the SOP during crisis and 
also provide risk map for the village.  The challenge that we face in Indonesia that 
we have high density population that affect their lives necessity and also finally 
decreasing awareness because people tend to move closer to the zones of hazard.  
Our challenge is how to monitor, assess and forecast effectively and the second 
how to improve knowledge and awareness and the most difficult for us is how to 
communicate risk.  At this moment, we still learn any disaster to understand how 
to communicate to people.  Thank you. 
 
MC 
Thank you very much.  Any questions.  Are there any questions? 
 
Male Questioner 1 
Okay.  May I ask you a question then?  Marta from Colombia also said that 
education being very important in any country, be it here in Japan or elsewhere, 
education plays a key role for disaster management.  When it comes to 
educational activities, what are the ages of those who are educated for disaster 
management?  From what age do you start education people? 
 
Supriyati Andreastuti 
Well, this is difficult question.  We don’t have curriculum for disaster education in 
school.  But now people in the agency, many agencies involve in education of 
school, including us.  Usually we visit school or they visit us to have discussion 
and to learn about not only volcano, but also earthquake, tsunami and landslide 
Kindergarten, elementary school, high school and mostly university visited us,  
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but to us the difficult to communicate is to the younger, to kindergarten and 
elementary school because the question is very simple but difficult to answer.  
 
MC 
Thank you very much.  Any other questions please.  Dr. Nakazawa.  In English?  
No in Japanese. 
 
Male Questioner 2 
In your country I have visited eruption sites.  Yes, active volcano during eruption.  
I am very surprised that your center has some functioned outreach.  So even 
eruption, so every day your staff commutes to some schools and others.  I am 
very surprised, so very good support and this good way to mitigate disaster.  My 
question is how to learn the risk.  So, risk is not so easy.  We need some very 
knowledge evaluate the risk etcetera.  This is just the topics of the panel 
discussion later.  But in your department or some branch, how to evaluate risks, 
sometime risk is very difficult depending on many kind of hazards and some kind 
of people and some, yeah, you have any good way to managing.  Please tell us. 
 
Supriyati Andreastuti 
Thank you.  Yeah.  We have earthquake division, tsunami division, landslide 
division and volcano division.  When there is disaster occur then people from that 
division will go to the field and in the case of volcano usually say like in 
Karangetang when already – we have already evacuation, then sorry I should say 
that the one that send off to the quick response team is the senior one, the 
experience one when there is a problem in communicate then special person will 
come to that place.  During that time we also not only one group to socialization, 
but several groups.  So, for example in my team we have six people, so sometime 
three-three.  In one night we can do several locations.  It is quite hard, but we 
try to manage.  The things that we are quite happy about that is that people are 
very responsive.  When we are invited to come to the evacuation place, they are 
about to go to bed.  But they sit down on bed and they listen to us, and then 
explain many things, ask many things.  So, this is good for us and we are happy 
to do it because the response is different.  
 
Also to deal with people, sometime we need to talk to the official of local 
government first and also sometimes non-government organization, the local one 
usually involve in giving the information without understand the hazard.  So, the 
thing that often we face is this one.  So, like I think you know that in Bali we have 
non-community organization that is very strong and we need to involve high level 
of religion leader and also official leader to talk together.  And finally, we 
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understand what they want and sometime we need to just quiet and stay back 
first.  And then we can talk because in the time of crises because of panic, because 
of many problems then people try to get what they want and this is happen 
frequently. 
 
MC 
Thank you very much.  Please give her a big round of applause once again.  
Thank you. 
 
Next speaker is the last one in the first section, Mr. Kazutaka Mannen, a senior 
research of Hot Springs Research Institute of Kanagawa Prefecture, titled ‘2015 
eruption of Hakone Volcano and Its Risk Communication’.  The stage is yours. 
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Presentation 6 
“2015 eruption of Hakone Volcano and risk communication” 

Kazutaka Mannen (Hot Springs Research Institute of Kanagawa Prefecture) 
 
Kazutaka Mannen 
Good afternoon.  I am Mannen from Hot Springs Research Institute of Kanagawa 
Prefecture.   

Now, I am going to talk about 
eruption of Hakone volcano.  We 
have just heard from all the 
volcanic eruptions and compare 
to them the eruption of Hakone 
was very small and I am not sure 
if I am qualified to speak here.  
But anyway, I’d like to just briefly 
talk what had happened in 
Hakone. 
 
Now about the Hakone volcano, 

it’s about 80 kilometers from 
Tokyo and since it’s very close to 
Tokyo, it is one of the major 
tourist destinations in Japan and 
usually we expect about 20 
million visitors a year.  The issue 
is there is a steam area where 
there is a potential to have an 
eruption.  This is also a major 
tourist destination and usually we 
have about 3 million visitors a 

year, however there had been no record of historical eruption up until 2015.  I 
joined to this institute in 1998 and at that time nobody expected that there will be 
an eruption.  But there was an eruption. One another thing that makes the 
management difficult is that houses locate only 700 meters from the crater area.   
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I don’t have much time to talk 
about today.  But this is a very 
brief history of Hakone volcano. 
The volcanic activity started at 
about 400,000 years ago and up 
until 250,000 years ago it was a 
complex of stratovolcanoes, each 
single one was just like Mount Fuji 
but not a major one. Then since 
230,000 years ago the activity 
changed its style and in the center, 
caldera was formed. Right now, in 
that caldera, the eruption is 
taking place and lava domes and 
small stratovolcanoes have 
formed. 
 
Now, the shape of the mountain 

is like this.  It’s like a bowl upside 
down and there is a very similar 
one in Kyushu. That is Unzen 
volcano.  If we talk about the 
eruption type of the Unzen, there 

were the lava collapsed and turned into the pyroclastic flow.  And this also 
happened in Hakone volcano a long time ago. 

 
This is the topography made up by the latest eruption 3000 years ago.  And with 

that eruption, we got this lava dome called Kanmurigatake. During the formation 
of this dome, previous mountain peak located near the present Kanmurigatake 
collapsed and formed horseshoe shaped caldera or amphitheater.  And in the left 
– east of Kanmurigatake is Owakudani, where as I said actually major tourist 
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destination or steam area where 3 
million people visit per year.  If 
you look at this from a distance, it 
is like this and so you can see what 
happened 3000 years ago. There 
used to be Kamiyama, original 
Kamiyama like this and with the 
eruption it collapsed and became 
like this and debris formed by the 
collapse created this rather flat 
area named Sengokubara. 

 
This eruption would be a disaster 

for the people living there, but this 
eruption made benefit for us. For 
example, we have very golf 
courses in Sengokubara and also 
near Kamiyama we have 
Owakudani, which is a major 
tourist destination.  Also, the 
debris flow blocked the Hayakawa 
River which created Lake Ashinoko.  
So, now we can visit the 

Owakudani and the lake using the rope way and this course is the standard route 
for visitor to this area named Golden Route. 
  

Now the pyroclastic flow.  From 
our geological surveys, we can 
see that there have been 12 
eruptions in the past 40,000 
years and the latest one took 
place 3000 years ago, which 
formed the lava dome named 
Kanmurigatake.  And this is the 
last magmatic eruption and after 
this a phreatic eruption have 
taken place several times.   
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This is the picture of the 2014 
eruption of Mt. Ontake. This 
eruption was very similar to 
previous phreatic eruptions of 
Hakone volcano and in this 
picture surge is recognizable. We 
have found surge sediments near 
the Owakudani and probably the 
eruption that makes such deposit 
was similar to that of the 2014 
Ontake eruption.   

 
This is Owakudani taken from the aerial picture and this is the tourist destination 

with 3 million visitors.  And this the Kamiyama, which went collapsed and this is 
Kanmurigatake from 3000 years ago. 
In the hazard map of Hakone town published in 2003, we have all this taken into 

consideration.   
 

Actually, Hakone volcano 
erupted in 2015 but this was not 
the very first anomaly.  In 2001, 
there was a very major volcanic 
unrest and this became a catalyst 
for us to make hazard mitigation 
measures.  How did we recognize 
Hakone volcano before 2001?  
Well, we observed frequent 
earthquake swarms, but without 
any eruption.  It was known like 
that.  But it all changed with 
2001. 
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This is aerial picture in Hakone.  
There are four vents and among 
them, the largest is Owakudani. 
This is Owakudani, a major tourist 
destination. In 2001, there was a 
volcanic unrest.  This is what 
happened in 2001.  Hakone 
volcano is near the metropolitan 
area and Japanese people love hot 
springs.  So, people may come 
for the hot springs.  Usually, the 
hot springs come out naturally but 
amout available in Hakone is not 
enough.  So, we created steam 
wells and get the steam and mix 
with water to create the hot 
springs.  This well in this picture 
is 500 meters deep. Usually the 
steam comes out of the well 
condensate very swiftly by mixing 
up with water, and it turns into hot 
spring water. So we don’t have 
any steam coming out from the 

well usually.  But in 2001, the steam that came out from the well became so 
strong and the water introduced in to the facility all blown away. We call this 
situation blow out.  In July 2001, this happened and this phenomenon was like 
this. 

 
s you can see, all the steam 

coming out of the well were blown 
up to the sky and drift toward the 
rope way.  Unfortunately, this 
steam was not just an ordinary 
steam, it contained large amount 
of SO2 and that spread and 
covered almost entire Owakudani.  
We thought that this was very 
problematic and actually hundreds 

of the tourists were around here without any measures for volcanic gas taken.  
Here they sell black boiled egg, which is a very famous speciality made in the 
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steaming area and all visitors 
eating this were coughing because 
of SO2 gas in the steam.  So, it’s 
just abnormal situation.  I 
thought that this situation was 
very problematic.  There was a 
large amount of SO2.  It could be 
very hazardous damage to the 
health, but no measures were 
taken. 
 

Why no measures were taken.  Yes, we do have the disaster act and the law 
empowers all the mayors to issue the evacuation order or setting up the warning 
areas.  Technically, such mitigation measures were possible. But Owakudani 
involves many players.  For example, the bus operators, rope way operators and 
there are people who run shops around here. More over, Owakudani is owned by 
a private company but the roads connecting here and villages in Hakone are 
managed by the prefecture and trekking course from here to the mountain is under 
the jurisdiction of the Ministry of the Environment.  So, although the mayor 
considered that the situation was not ideal, he had to be accountable and in order 
to give some explanation, he needed to show which observation was critically 
important to take mitigation measures.  But there was nothing at that time. In 
2008, the volcano alert level that was introduced in this country. For Hakone, 
volcano alert level was started in 2009. In the volcano alert level for Hakone, 
occurrence of three major observation, the earthquake and the tectonic movement 
and the fumarolic gas are the trigger to announce the rize of volcano alert level.  
When there is an volcanic unrest , Japan Meteorological Agency can rise the alert 
level and this was very useful.  So, what happened in 2015? 
 

This is a series of pictures of 
Owakudani where the 2015 
eruption occurred. I am showing 
this picture taken on May 11, 2014, 
a year before the eruption.  There 
was no visible steaming in the 
photograph.  This another picture 
was taken on May 3rd, 2015.  In 
this picture you can see the the 
steam coming out.  First, the 
visible steaming activity was only 
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observed from this well. But as time goes by, steaming started in the surrounding 
wells and the ground. The steaming activity still remains like this.   
 

So, what kind of observation was 
made at this time?  One major 
thing was that the GNSS 
observation.  Now with this, we 
were able to capture the inflation 
of Hakone. The blue dots are for 
the 2001 unrest and the red for 
the 2015 unrest and eruption. You 
can see they look very similar in 
terms of seismicity and amount 
and speed of inflation of edifice.  

This was very helpful high-tech 
observation for us. 
 
This shows ground deformation 

using the satellite SAR and the 
observation plays the major role 
in 2015. The SAR observation 
implied very local uplift of the 
steaming well and its surrounding.  
Such an inflation had been 
observed for 2 months before the 
eruption and the inflation had 
stopped probably when the 
eruption took place.  So, we 
thought that the area of local 
uplift is the potential area of the 
eruption center of the future 
eruption.  We thus made a no-
entry zone around here and 
actually at the time of eruption 
took place, no one was there. 
Indeed, the vents of the eruption 
created in the uplifting area.  So, 
what kind of an eruption was it? 
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The previous presenters before me showed a lot of beautiful magmatic eruption, 
but in case of Hakone, it was not pretty at all, just like a steaming but larger size. 
Actually, I was watching it closely but could not understand what was going on.  
So, yes, I saw fumarolic gas a lot of them coming out.  But we don’t know if it’s 
eruption or not.  
You can see these areas where steam is coming out vigorously.  There is a new 

crater here.  We were then able to understand that the steam coming out from a 
newly formed crater made this eruption.   
 

And this eruption was very small 
scale, just 100 tons of the ejecta 
and in Mount Ontake it was 
500,000. So, it’s just 1/5000 of 
the Mount Ontake eruption. 
 
On May 3rd, 2015, as I showed 

you earlier, the steam wells fell 
into the blow out condition. Then 
3 days later, level 2 was 
announced and the Owakudani 
area was prohibited to approach.  
Based on the observations, we set 
up the no enter zones, but there 
was a problem. Owakudani was 
used to make the artificial hot 
springs and now we are saying 
that is off limit.  But unless you 
go into this area, you won’t be 
able to maintain the facilities used 
to create the hot springs and 
therefore the mass media 

204



reported that maybe we will see a shortage of hot spring water.  The phreatic 
eruption was very small scale and mitigation measures at that time was under the 
scenario of the existing measures.  The tourism industry wanted to appeal safety 
and actually they said that Hakone was very safe. However, this campaign effort 
gave a negative effect, because such effort didn’t consider reaction of the potential 
tourist. The ordinary people outside Hakone considered such arguments to protect 
the tourism industry. The people in Hakone regretted the mistake and after the 
eruption, the municipal government and tourist organizations hired a consultant 
firm and learned how to deal with the mass media. 
 

We consider that the Hakone 
volcano is in active period since the 
beginning of the 21st century. The 
reason why we believe so is the 
baseline across the volcano. As you 
can see from this slide, the base line 
length jumps every 2 or 3 years. At 
the timing of the jump, seismic 
activities also increased.  We 
believe that such mode of activity 
will continue in the near future and 
we expect future volcanic unrest. 

 
So, 2015, the eruption once again. How much did the tourism industry drop, 

31.5% drop compared to the previous year was the deepest drop that we have 
seen.  I am a public servant.  So, I don’t really understand how much this will 
affect the industry, but as I’ve heard a 10% drop is quite damage to the industry.  
So, more than 30% drop means that some businesses may go bankrupt, now 30% 
drop in tourism.  Of course, the government wanted to do a lot of things and so 
what we did was a campaign to protect the Hakone region, save Hakone was the 
slogan.  But actually, this was criticized greatly because what is it that we wanted 
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to protect in Hakone.  People asked us, were we trying to protect the businesses, 
are we trying to protect the tourism organizations?  Many people thought that this 
indicated that we were trying to protect businesses. Then we reformed campaign 
and the new slogan was communicate about Hakone, although this campaign 
disappeared unknowingly. 

 
Another big problem was name 

of Hakone.  Hakone was a 
wonderful, big brand.  But people 
in Hakone were unhappy during 
the crisis because alerting from 
Japan Meteorological Agency 
reports status of Hakone unstable.  
Thus, the people in Hakone 
requested to the agency to use 
Owakudani instead of Hakone and 
the ministry accepted this.  This 
was surprising and also criticized 
very much by the general public 
and therefore businesses started 
to rethink. They launched a large 
meeting named Volcano Hot 
Spring Tourism _Summit and the 
tourism industry people called 
upon researchers from overseas 
as well as researchers in Japan.  
They weren’t interested in 
volcanoes in the past, but the 
businesses in the Hakone area 
started to study about the volcano. 
They had some learnings from 
this experience. 
 
Their conclusion is like this; 
kankou which means tourism in 
Japanese language composed of 
two Kanji characters indicating 
see and light.  So, what this 
indicates is that people come to 
see peaceful views and by seeing 
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these peaceful views, people are healed, they relax and they become very happy.  
The tourism industry, the operators had thought that they should hide any 
problems if there were any. That is because it would just cause loss of visitors. It 
may cause a loss but the loss could be much larger when the potential visitors feel 
the tourism people hide something. Reputation management is rather much more 
important in this case.  Tourism is something that you don’t have to do because 
you are just coming to see a very peaceful view.  You are not coming to Hakone 
to see something abnormal happening. 
Only the volcanologist would go to a volcano area when eruptions are occurring.  

No tourist would come.  So, we have to think and we need to put ourselves in the 
shoes of the tourists.  We need to be aware that we are living together with the 
volcano, and we shouldn’t say that this area is safe, rather we should tell them 
what we are doing in order to live together with the volcano.  So, that was the 
learning of the tourist industry. 
 

So, in 2019, what did we do?  In 
2019 the InSAR did not pick up 
any inflation or uplift of the 
ground.  It wasn’t an urgent 
situation as in 2015. Also, we 
already had the eruption in 2015, 
it seems that the mass media did 
not considere the volcanic unrest 
valuable to report.  But I believe 
that they have all gone through 
their own development and we 

also learn how to deal with the mass media.  People in Hakone decided to 
communicate the information. And when they are asked to answer the question 
made by the mass media, they avoided the words that the mass media may 
sensationalize.  For example, we see a drop in tourism.  We are worried about 
the future activities of the volcano.  If they say these things, it will come up in the 
TV reports and media would report again and again. It is only going to have a 
negative impact.  They decided that they will accept that Hakone is an active 
volcano and once they accept that it just becomes a fact.  We don’t have to say 
it’s causing fear or that we are worried.  We just accept the mountain as is and 
that really worked.  In the event in 2019, yes, we are seeing a drop in the number 
of tourists, but we haven’t seen an unnecessary great drop. 
 
I am looking at geology of volcanoes, and I know that the worst scenario would be 
a sector collapse of the volcanic edifice. Probably, mid-level bad scenario is a lava 
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eruption and even if it is a bad scenario, one of the best worst scenarios would be 
a phreatic eruption.  So, that’s what I am saying to the local residents.  I am 
volcanologist, I have to think about the worst case scenario.  So, I explain that 
what the very worst would be and I believe it is our mission as volcanologists to 
tell the public what the worst case scenario could be. 
 
I am very sorry to be making some PR in the end.  On January on the 15th and 
16th in 2020, we will have a study conference.  We have some brochures out there 
at the entrance for you.  On the 16th we will have a symposium for general public.  
We will have simultaneous interpretation.  I do hope that you can join us.  Thank 
you very much. 
 
MC 
Thank you very much for the presentation.  Are there any questions from the 
audience? 
 
Male Questioner 
I am Nakamura from Yomiuri Shimbun newspaper.  Thank you very much for the 
presentation.  You have talked about dealing with the mass media.  Actually, I 
lived in Kagoshima and when the Mount Shinmoedake erupted, yes, there were 
these groundless rumors going around.  So, how would you like to see the mass 
media report about these incidences?  I believe there is a mismatch between what 
you want being reported or what we think is important to report.  So, what is it 
that we should communicate? 
 
Kazutaka Mannen 
We are not trying to hide things or we are not trying to report something that the 
government only wants to report it.  I hope you just deal with the facts.  But 
during the 2015 crisis, you mass media people tend to go to several certain 
persons to have comments and you try to make them say what you want to hear 
like we are worried about when the hot spring will stop or we are worried about 
this situation.  You tend to bring out these comments that you want to hear. That 
was the case especially TV reporting and that caused significant negative impact 
for locals. _Also, there were some academics who follow the same track of such 
an easy mass media and that caused a problem too. 
 
Male Questioner 
Well, then specifically, for example, do you have one contact point for the mass 
media or do you have any person, for example, the tourist industry calling on these 
press conferences? 
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Kazutaka Mannen 
Well, in 2015, after the eruption, the emergency management of Hakone town had 
a press briefing everyday. That is the what I heard from the town officers. We 
didn’t have such a regular briefing before the eruption. In the crisis of 2019, I 
heared that the tourism industry also had one contact point with the media to 
explain what the industry is doing for the tourist. 
 
Male Questioner 
Thank you. 
 
MC 
Thank you very much.  I believe it is time.  So, with this we’d like to end the part 
one, the first part of our workshop.  Thank you very much to all the presenters.  
Second part will be the panel discussion.  We are 5 minutes behind schedule.  
Let’s take a 10-minute break and we will start the panel discussion from 3:05.  
Thank you. 
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Session 2: Panel Discussion 
 
Coordinator: Setsuya Nakda 
Panelists: James Kauahikaua Marta Lucia Calvache Supriyati D. Andreastuti 

Hidenori Furuichi Keiji Doi Hiroshi Shimizu 
 
 
MC 
Now, we’d like to begin the panel discussion in the second part of this workshop.  

I’d like to invite the panelists to the front stage. So, let’s begin the panel discussion. 
From NIED we have Dr. Nakada to take the coordinator role of the panel discussion. 
 
Setsuya Nakda 

We’d now like to begin the panel discussion. The title is ‘Crisis Management for 
Volcanic Eruption’. So, well, crisis management itself is not easy to address. I’d 
like to focus on how to evaluate risk, which is the basis of crisis management.  
From the left, from Hawaii, we have Deputy Chief of the Hawaiian HVO, Dr. James 
Kauahikaua. Next to him is Dr. Marta Lucia Calvache from Colombian Geological 
Survey. Next to her is from Indonesia, Volcano Geological Disaster Mitigation 
Center, Dr. Supriyati Andreastuti. And from Japan side from the left from the 
Cabinet Office, we have Mr. Hidenori Furuichi, Counsellor for Research and 
Planning. And we have Mr. Keiji Doi from the Japan Meteorological Agency (JMA), 
and we also have Prof. Hiroshi Shimizu from the Kyushu University. As for Mr. Doi 
and Prof. Shimizu, it’s the first time for them to speak to you. So, I’d like them to 
introduce themselves and give a short presentation. Mr. Doi is going to talk about 
the work done by JMA and initiatives for volcano disaster. Prof. Shimizu is going 
to talk about next generation volcano projects and others. So, Mr. Doi, please. 
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Keiji Doi 
 

 
Good afternoon. My name is Doi from JMA. Please allow me to remain seated.  

Now the crisis management of the JMA at the volcanic eruption. So, what kind of 
business or operations do we do at JMA? That’s what I want to first talk about. In 
the morning, Mr. Furuichi of the Cabinet Office talked about this, but there are 111 
active volcanoes throughout Japan and we monitor 50 volcanoes using our own 
JMA monitors 24/7. 
 

We have four volcanic observation 
and warning centers in Sapporo, 
Sendai, Tokyo and Fukuoka. And in 
each center, they are monitoring 
24/7. So, there are staff members 
for that and there are many 
seismometers, tiltmeters, GNSS, 
and monitoring cameras. All those 
devices we have and always 
monitor the 50 volcanoes.Now 
utilizing or analyze those data and 

evaluate the data, we decide that there is some anomaly in the volcanic activities. 
We dispatch a team to enhance our monitoring system and also we try to send out 
information on the situation of the state of the volcano and if we need to be on 
alert, we also issue a volcanic alert and that’s what we’ve been doing since 2007. 
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There was a talk from Professor 
Iguchi that we should specify the 
alert areas, but right now in JMA we 
try to specify which area is 
especially dangerous and what kind 
of a situation or phenomenon is 
happening in local units and what 
should be – what kind of alert should 
we have towards them. So, we try 
to send out those information and if 
we look at that in detail. As former 
presenters said, there are alert 
levels from 1 to 5. So, what is the 
current state of volcanic activities 
and what kind of hazards can be 
considered? Those information put 
out and to the levels what kind of 
response should be needed by the 
residents or by the people. We try to 
connect those so that the local 
disaster prevention organizations 

and also the local JMA organizations will work together. So, in this way, we are 
promoting the volcanic disaster mitigation. 
 

Up until now, I heard in the 
presentations that the case about 
the Kuchinoerabu-jima and also 
Hakone volcano and Mount Ontake 
and very latest one, last year in 
January there was eruption of 
Kusatsu-Shiranesan and I would like 
to talk about this case. This 
Kusatsu-Shiranesan eruption is 
really small in scale. No one was 
expecting this. The eruption 

occurred from the old vent that was slightly away from the one that we usually 
monitor. We took some emergency measures and we needed to be extra careful. 
This is a ski resort area. So, there are some gondolas on the ski slopes and that 

was damaged by the rocks. And also the self-defense force personnel which were 
training in this ski area lost his life. 
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For JMA, it’s not just this 
eruption in Kusatsu-Shirane, but 
whenever we had some anomaly 
in the volcanic activities, we 
dispatch staff to the local 
governments and work with the 
prefecture and in case of Kusatsu-
Shirane, we dispatched personnel 
to the Kusatsu Town office and try 
to get latest information and think 
about what should be done and 

what is the most dangerous areas.  We tried as much as possible to identify and 
analyze the data and provide some advices. The pictures below are that we 
provided some information or advices when all the related organizations are 
present and the mayor of Kusatsu brief the media and also met the media people, 
and we also explained about what can be read from the JMA data. 
 

Especially, immediately after the 
eruption when we need to rescue 
people, even after we rescue 
people from the mountains, we 
have to maintain the ropeways 
and the various operations that 
need to be done even when the 
risk of the eruption is rising. And 
so we try to analyze the situation 
from the data of JMA and also the 
state of the plume, and we have 

to convey to the team members in the fieldand whenever we see some higher risks, 
we tell the staff to evacuate immediately. For example, we zone the 2 kilometers 
radius from the crater as a dangerous area, off-limit area, so that we can secure 
or guarantee the safety of the people who were working in the field. With the police 
or the self-defense force staff or the fire fighters, we have to ensure the safety 
and for that end we create rules. So, give some instructions clearly whether they 
can go work in the field or whether they should evacuate immediately or not. So, 
such operations were done also in case of Kuchinoerabu-jima and in case of Mount 
Ontake, yes, we tried to this as much as possible. So, of course, we cannot be 
perfect all the time. We have to learn from what we didn’t done perfectly and 
enhance the monitoring system, and we try to learn from what we have done and 
try to improve our future efforts. That’s all. Thank you very much. 
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Setsuya Nakda 
Thank you very much. Next, we’d like to go on to Professor Shimizu, please. 

 
Hiroshi Shimizu 

My name is Hiroshi Shimizu from 
Kyushu University and I will talk 
about the national project for 
Prediction of Volcanic Eruptions 
and the Integrated Program for 
Next Generation Volcano 
Research and Human Resource 
Development in Japan. I am also 
the chairman of the Coordinating 
Committee for the Prediction of 
Volcanic Eruption, also for the 

Integrated Program for the Next Generation Volcano Research. So, I’ll be talking 
about these two projects. 
 

First, about the project for the 
Prediction of Volcanic Eruption.  
This project started in 1973 and 
since then although the name has 
changed, we have maintaining 
this project. The starting point of 
this project was 1970s when the 
Sakurajima became very active, 
and there was great social 
demand to predict volcanic 
eruptions. And then in 1973, the 

Geodetic Council of the Ministry of Education made a proposal about the national 
project for Prediction of Volcanic Eruptions and the universities and related 
ministries got together to come up with this research project for predicting volcanic 
eruptions. It was a 5-year project and then in 1974, the Coordinating Committee 
for the Prediction of Volcanic Eruptions was established in JMA in order to assess 
volcanic activities and also to exchange information. 
 
We had made the prediction projects from the first phase up until the seventh 

phase since 1974. So, it went through these 5-year project. The purpose as 
indicated at the top is to enhance our monitoring capabilities, also to nurture 
people who research and monitor the volcanoes. And researches are responsible 
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for mainly universities and 
national institutes. So, from the 
first phase to the seventh phase, 
there are some differences, but 
basically there are three pillars in 
this as indicated in the middle 
part of this slide. 
First one is reinforcing the 

volcano monitoring and 
observation research. The second 

point is promoting basic research for higher grade prediction of eruptions and then 
thirdly strengthening the scheme or system for prediction. And based on these, 
research has been carried out, but during this time, right after the project started 
in 1977, the Mount Usu erupted. This picture is in 2000 eruption of Mount Usu. 
Then in 1986, the Izu-Oshima erupted and people in whole islands evacuated. 

After that in the 1990s, the Unzen Fugen-dake in Nagasaki erupted from 1990, 
and 43 people died because of this pyroclastic flow. It’s not here, but of course 
Sakurajima continue to erupt, ever since. Miyake-jima, there are other mountains 
that have erupted through this time, also including Mount Asama. So, through this 
experiences, I believe there are two major achievements that have been made.  
One is that universities and JMA were able to establish their volcano observatories 
and observation systems. So, we now have this network of observation points in 
order to make monitoring and research. Second is that we can advance research 
for evaluation of an eruption potential by annual comprehensive joint observation 
and survey of subsurface structure in volcanoes. Of course, we may not have good 
networks to monitor volcanoes that has become active, but we are using the 
capabilities that we have to understand and assess the current activities of the 
volcanoes and also the basic information to indicate where magma will come up 
from or eruptions will occur. This will be taken from the subsurface structure 
research on volcanoes. 

 
Then, in 2009, the project was 

integrated with the project for 
earthquake Prediction. And as you 
see here in this slide, within this 
integration, we have the volcano 
part within this integration. The 
volcano prediction part is actually 
written here. There were 
collaborations between 
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earthquake and volcanoes in the past, we’re now looking at the interaction 
between them and also the biggest characteristic would be as you see at the top 
left here, eruption scenarios. So, prediction systems as a part of this we have 
eruption scenarios being proposed. Based on experiences of past eruptions, we 
provide event trees and through prediction research we are trying to heighten and 
advance these eruption scenarios.   
After the Great East Japan Earthquake in 2011 which caused great damage, there 

was a reconsideration of this prediction project. So, from 2014, we now have this 
earthquake and volcanic prediction project in order to lessen the hazards from 
these disasters. Now, we are including a prediction of hazards in our research. In 
the past, we have only been focusing on the volcanic activity predictions, but from 
2014 and onwards we have included the prediction of hazards accompanied by 
these eruptions or earthquakes, for example, tsunami as well as ash fall. And also 
with the Sakurajima eruption, we now have a more multidisciplinary approach to 
look at the eruptions. And hazard research is also being carried out. It’s not just 
prediction from scientific viewpoint, we are also looking at disaster preparedness 
on the part of regional governments. So, we now have a more comprehensive 
coverage from the multidisciplinary viewpoint, especially on Sakurajima. The 
prediction project is still ongoing. 
 

Now what is level of achievement 
so far? Well, we believe that there 
are five elements for predicting of 
volcanic eruptions, including when, 
where, the type of eruption and 
how big will it be and how long will 
it continue. These must all be 
predicted if we are to have a 
complete volcanic eruption 
prediction. However, of course, it’s 

very difficult to achieve all five. So far when and where – we can monitor the 
volcanoes, we can predict to a certain extent. But the type of eruption or eruption 
transition is still very difficult to understand. So, we have level 1, 2 and 3 as level 
of achievements. Level 1 is to detect the anomaly in volcanoes so that we can 
estimate time of possible eruption. At the JMA, we have 50 among the 111 active 
volcanoes being monitored. Therefore, I believe that we have come to level one 
for most of the volcanoes. 
 
Level 2, empirically predicting based on past data. We do have some data on 

several volcanoes that have been quite active in order to do this empirical 
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prediction. Well, it’s probably safer to say that we have the possibility of doing 
that. But for level 3 based on physical and chemical models predicting the 
quantitative part of eruption, this is still very difficult but we are aiming towards 
this. So, this is how far we have come in volcanic eruption predictions. 
 

Now, research is ongoing, but as 
we’ve been hearing from several 
presenters, Mount Ontake erupted 
in September 27th, 2014. The scale 
of the eruption was not that great. 
It was a phreatic eruption, but 
there were 64 killed or missing 
people. This was the worst volcanic 
disaster that occurred after World 
War II and the biggest problem that 

we faced with this one, some lessons learned from this is prediction of phreatic 
eruptions. In the past, the prediction of volcanic eruptions was focusing on 
magmatic eruptions. There were research on phreatic eruptions, but like for 
Sakurajima, for Izu-Oshima or Mount Asama, the magmatic eruptions were the 
focus of research and therefore once again we learned that phreatic eruptions will 
be important. Only we will see signs of phreatic eruptions, very close to the actual 
eruption. The scale may not be that big, but it’s very difficult to predict and now 
we are having more monitoring around the crater. 
Second is risk communication and transmitting information as many people have 

said before me. This is the part that didn’t function very well and that led to many 
deaths and injuries. We need to have more systematic research on this. In the 
prediction project right now and the latest plan it does include risk communication. 
However, up until Mount Ontake’s eruption, in the prediction project risk 
communication was not included. So, once again, we learned a lesson that it’s very 
important. Also, as we promote such research, we still have a lack of experts who 

can get involved in that. So, having 
experts is important too. 
 
That is why we have decided to 

have the Program for Next 
Generation Volcano Research and 
Human Resource Development 
since 2016, which is a 10-year plan 
project. And there are two pillars to 
this. Indicated in red here, the first 
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one is the promotion of next generation volcano research. The second one is to 
construct a consortium for human resource development in volcanology. In the 
next generation volcano research, we want to make integration or unification of 
every volcanic data, and to encompass volcano researches for observation, 
forecasting, and countermeasures. We want to bring all these three aspects 
together. 
On the other hand, the consortium for human resource development, we want to 

have high level experts with an extensive knowledge and high-level technologies 
in volcanology. 
 

This would be my last slide.  This 
is outline of the project. We have 
two pillars on next generation 
volcano research. That’s the upper 
half and the second part is the 
consortium for human resources 
development. In the volcano 
research, there are four pillars.  
One is to have advanced 
technologies for volcano 

observation. For example, developments of Muon tomography and SAR radar, and 
the thermal gas camera usage to look at how urgent the eruption could be in 
certain active volcanoes. And for prediction, looking at the mechanism through 
boiling up observations as well as looking at the hazards through simulations. 
 
Right hand side, the countermeasures against disasters. Right now, we are trying 

to capture the actual eruption as it occurs so that we can have good risk 
communication. These three pillars at the basis would be a shared data. And the 
consortium for human resources, the research institutes, universities, overseas 
organizations we will collaborate together to nurture young people. Because we 
don’t have enough experts, we can only teach a certain area in one university.  
We want to make sure that we build a network of these institutes so that we can 
cover a wide area and the grad students can become RA or research assistants to 
get involved in the volcano research which is a tough part of this. The output would 
be advancement of volcano research technologies. Thank you very much for that. 
 
Setsuya Nakada 
Thank you very much for your presentation. So, now we’d like to begin the 
discussion. But let me just repeat that Mount Ontake’s eruption really was the 
turning point of research of volcano here in Japan and volcano management and 
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Mr. Furuichi from the Cabinet Office, the role of the council and also the alert level.  
Could you please touch upon these topics again? 
 
Hidenori Furuichi 
Yes, let me repeat again what I discussed during this morning. But as requested, 

let me touch upon the topics. In 2014, Mount Ontake erupted. Climbers and 
residents evacuation became very important. So, that was identified as a very 
important challenge and lesson. For some volcanoes, the volcano disaster 
management councils were established and research being done. But then 
councilors were not established for some other volcano. So, even with councilors 
there was a kind of a gap in terms of to what extent the experts were involved.  
In the amendment of the law in the following year, the council for each volcano 
was to be established according to the law and the positioning or the role of that 
councilor was clarified. And in principle the council needs to be established for all 
volcano and not just government people but also experts and tourism 
organizations as well as other relevant people need to be involved. 
As for formulation of plans, as already introduced and as I said during this 

morning, the framework of the council needs to be utilized. For each volcano, the 
plan hazard map and evacuation plan and disaster management plan need to be 
prepared and for that we need to utilize the alert level. And in response, evacuation 
plan needs to be prepared and that is to be shared among stakeholders. And from 
a normal time, the council framework needs to be there in order for people to be 
able to communicate on daily basis so that when there is some sign of eruption 
and when activities are getting higher or when eruption actually occurs, they need 
to be able to respond immediately. So, such a framework is mandatory in a normal 
time and also plans need to be formulated under the normal time. So, that is 
clarified under the amendment of the law back in 2015. 
 
Setsuya Nakada 

Thank you very much. I wanted to 
put together the background and 
where we found problems.   
I’d like to give you a summary that 

I put together. This has been 
introduced by Mr. Furuichi already. 
I’ve just put some modifications to 
this. So, it says national volcano 
disaster risk reduction system, and 
this is put together by the cabinet 
office with some modification. At the 
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top the government, central government organizations and we have municipalities 
and other public organizations in charge of disaster management. We have the 
USA, Italy, and Indonesia, maybe Colombia may have a similar structure. But 
what’s different is that we have so many players here in Japan. That’s very 
different from other countries, especially the warning – well monitoring and 
warning and that’s JPA and also research organizations. There are so many that 
are involved in those stages of monitoring, warning and national projects. This is 
probably because of the very strong silos that accessed here in Japan, and this is 
probably hampering or acting as a hindrance of good disaster management. This 
was discussed in the previous workshop. So, this is just a review of what has been 
discussed already. 
 

So, moving on, once again let 
me repeat. There are too many 
players and there are some 
overlaps and the centralization of 
the data itself is a problem. So, be 
it data or measures, we have JPA, 
we have committees organized by 
different ministries and agencies, 
and we say the same things 
across those different committees. 
That is happening and there is a 

lack of headquarters for volcano response like the ones for earthquake. This also 
has been discussed since the previous workshop. That’s been one of the 
conclusions from the previous workshops. So, when there is a major eruption in 
the future, are we capable of respond to that appropriately? 
 
So, Dr. Jill Golly came up with this chart from New Zealand. I like this. When 
building a bridge, to the left you have scientist, to the right you have administrative 
staff and building a bridge, the scientist alone should not make that bridge. The 
stones need to be contributed from both sides and this is applicable to volcano 
eruption. So, what should be the positioning of scientists when building a bridge? 
We need to have clear roles and responsibilities and collaboration among different 
stakeholders.  
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When eruption occurs, it’s the 
same thing. So, here is volcanic 
activities in Japan compared to 
the rest of the world, for instance, 
Indonesia and Chile. The vertical 
axis is like magnitude. It’s a 
volcanic explosive index, and this 
was already touched upon by the 
Indonesian speaker. VEI-3 is 
medium and the 4 means large 
and 5 to 6 is very large. And then 

you see in Indonesia and Chile, you have volcanic eruption all across those 
different levels in Chile. Not necessary and small size explosive volcanic eruptions 
are very evenly distributed. Here this is anomaly, and 3 there is just one dot for 
Sakurajima, this is Hokkaido’s Komagatake and since then no eruption. And when 
it comes to VEI-5, the Mount Fuji, very famous for that and Tarumae also had VEI-
5. But since then for 300 years, there’s never been such a large or very large 
eruption, and this is quite a concern because this may be an indication of a future 
huge eruption. It’s been too quiet. So, are we ready to respond to such a large 
eruption in the future? 
 

Talking about the alert, it’s been 
touched upon by Dr. Shimizu. 
There are three phases and we 
are at phase two at most for some 
of the volcanoes and none is 
really for level 3. For instance, 
Sakurajima, Mount Asama and 
Mount Usu, they are probably at 
phase two, but not higher than 
that. But we have failed many 
times already about prediction of 

time and also a place and also prediction of how it may develop. Of course, it can’t 
be 100%. But through a series of failures, prediction may not turn out to be true.  
There are certain things that may happen, that is unpredictable and of course that 
is natural in any eruption. But when a large eruption occurs, are we ready to 
respond. That is the question and a concern. 
As explained already, we have alert level and that is linked to measures. That is 

one characteristic of disaster management here in Japan. When I talk to the rest 
of the world, the alert is a kind of a communication too between scientists and 
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administrative decision making bodies, and this is really to do with how to create 
a bridge. So, unexpected can occur. For instance, hazard for tsunami, the hazard 
map defined and a lot of victims are there and also floods caused by typhoons.  
We know that there will be flood in certain area but still Shinkansen trains are 
inundated.  
 

So, what is necessary is to have 
appropriate risk assessment and 
evaluation. So, from the level of 
alert of volcanic eruption we need 
to have a kind of communication 
and a bridge between that science 
and the administrative bodies and 
risk can be seen from many 
different aspects. But the risk is a 
multiplication of hazard exposure 
and vulnerability. And hazard 

means what would be the scale of pyroclastic flow and exposure is what is level of 
exposure infrared for instance and vulnerability being three little peaks and the 
houses are built in a different way. That is to do with the level of vulnerabilities 
and when they are multiplied you can obtain risk. So, the risk assessment needs 
to be done appropriately in order to have good communication. And some of the 
overseas cases of risk assessment is something that we would like to learn from 
during this workshop. 
 

My point here is in the case of 
Japan, we have the council to 
have immediate response. That is 
the plan. But that is about hazard 
assessment and also alert level 
and they are directly linked with 
measures and when there is 
unexpected, can we respond to 
that. We have to review that once 
again because the alert level is 
not equal to hazard assessment. 

We need to have risk assessment and we need to have risk recognition and 
countermeasures analysis and communication so that decision makers can make 
decisions to determine alert or warning areas. That should be how it should be. 
So, we have volcanologists and we have decision makers at the bottom and the 
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communication interface needs to be in place. So, that is what I’d like to propose. 
So, I’d like to exchange opinions with you about this point. 
 
First, James in case of Hawaii about risk assessment, how it’s done. Can we learn 

from you about risk assessment given your experience in the case of Hawaii, this 
is how you are doing risk assessment and etcetera. So, please go ahead, Jim. 
 
 
James Kauahikaua 
USGS in general, we have traditionally only been hazard assessors, volcano 

hazard assessors in part because we have over 160 volcanoes with potentially, 
future potential activity. At this point, we only monitor well probably 30 plus of 
those. But we have ventured into risk assessment of maybe 10 or 15 years ago to 
try to assess how well we are monitoring 160 volcanoes according to the threat 
level we call it. I think it’s partly to politically avoid the word risk, but threat level, 
very similar. 
 
And thus come out with which are very high threat volcanoes, ones that we should 

probably spend more money monitoring than very low threat volcanoes. For 
example, Kilauea is a very high threat volcano. It’s ranked – its threat level has 
the highest in the US in part because people live so close to the summit where 
explosive activity is possible and also as we saw last year within the rift zone, 
within vent areas and to assess this threat level allows us to do a kind of gap 
analysis. So, here is what we are monitoring at volcano based on its threat level, 
it should be monitored for these things, how big is that gap and you know if we 
had well-funded program, we should be spending money to close the gap on those 
very high threat in high threat volcanoes. But to my knowledge that’s the only 
time that the USGS has ventured into anything similar to risk previous to last year.  
We are the expert on volcanoes. We are the people best suited to assess the 
hazards posed by those volcanoes. 
 
Everyone is assumed that government officials either the local civil defense, the 

state government would be the ones to couple that to exposure and vulnerability 
studies to decide for themselves what poses the greatest risk for the hazards that 
we are defining. I mentioned last year that change somewhat in that the natural 
hazards management within the USGS, so they manage volcanoes, earthquakes, 
landslides, and the whole gamut of natural hazards. They published fairly long 
dissertation last year urging all of the natural hazard groups within the USGS to 
take on risk assessment. There wasn’t any order, but it was a recognition that our 
hazard message is only partway towards the goal of mitigating the threat from 
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those hazards that one has to understand what’s at risk and the USGS is in a fairly 
safe position and that we will see advisors to government official in their actions 
of mitigating disaster. We know the hazards. 
 
The only other example – well, the example of that process is that after the 2018 

eruption that I spoke about this morning and all the damages tens of millions of 
dollars, the county contracted a risk assessment for the entire island based on our 
hazards and on the USGS earthquake hazards. Basically, they came up and used 
different ways by sensor zones, by districts, by whatever there was and the two 
zones that came out as the top two highest risk were this lower east rift zone that 
was affected so broadly last year. The southwest rift zone, the lower southwest rift 
zone in Mauna Loa, where this is also a very large subdivision that is getting more 
and more populated that bridges the rift zone structure itself and the area down 
slope. 
 
Several geologists are talking about lava flow hazard is that we’ve always 

recognized unofficially that these two areas are our worst case scenarios, places 
where people are living in fairly highly density, but right where the actions going 
to be if an eruption should occur there. But we have no regulatory authority. We 
just understand that because unofficially because the risks are higher in this area, 
we do have to pay quite a bit of more attention to activity should it look like as 
going into these areas. That’s why we were waiting with great anticipation last 
summer, early last summer about all the inflation, anytime during the 35 years if 
the wall erupts or anytime it should any changes we realized that the risk was 
much greater down slope and so we watched very carefully to see that it wasn’t 
going to go further down rift. This is one time it did. And fortunately, we were able 
to give out 48 hours warning to residences and such. So, that’s all our perspective. 
 
Setsuya Nakada 
Thank you very much. So, according to what I heard, in this case so USGS people 

itself evaluate the risks from the future eruption. Who has responsibility to do risk 
assessment in US? Who? 
 
James Kauahikaua 
You are asking how we evaluate. 

 
Setsuya Nakada 
No, who? Who can do the risk assessment? 
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James Kauahikaua 
Who evaluate the risk? 

 
Setsuya Nakada 
Yeah, yeah. Yourself, USGS volcanologist. 

 
James Kauahikaua 
The question is who evaluates specifically. Well, we do it by – there we have a 

specific scientists that research in these volcanoes are mapping them or whatever 
and so there are people that have very – amongst our staff we have people that 
have varied levels of expertise. But we try to do it in a little bit more broad as 
there are people say if somebody just working on Kilauea primarily might have a 
good idea about or a different perspective about what Mauna Loa is going to do 
next.  For example, Mauna Loa, we’ve noticed that there is an anti-symmetry that 
when Kilauea is very active, Mauna Loa tends to be inactive and so now that 
Kilauea is relatively inactive we worry that Mauna Loa will erupt. So, there is cross 
pollination of ideas, it’s not just one person will do the hazard assessment. We also 
have some modeling capability for lahars, for lava flows as ways of communicating 
those hazards.  Is that’s what you’re asking? 
 
Setsuya Nakada 
Thank you. Yeah. It will be good. So, next, I like to ask about the case of Colombia.  

Dr. Calvache. 
 
Marta Calvache 
Well, in Colombia, for the Nevado del Ruiz, it was clear that we, people working 

in geology and volcanic deposits in seismology at that time we were learning about 
seismology or the formation in volcanoes. It was clear that something is going to 
happen. But now the policy in Colombia includes that the responsibility and 
identifier will say identify the difference between volcanic activity and volcanic 
disaster or volcanic incident is people. When I am talking about a volcanic activity, 
I am talking about an eruption in a volcano and it’s a natural phenomenon. But if 
I have people and I have infrastructure I may be talking about a disaster if we 
have losses of live or infrastructure. So, for us risk means people, people making 
decisions. We have the responsibility to make decisions about how I know things 
about the volcano and our alert are talking about the volcano. We have to 
participate with the authorities, with the major of the municipality or with the 
president in Colombia to work together perhaps with the people to decide about 
risk. 
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One of our main problems is the communities in general have very high – they 
are living with high risk. For example, we are kind of crazy people driving, driving 
motorcycles, driving our cars. So, the risk to be killed in a car accident perhaps is 
a lot higher than in Japan and it’s a lot higher than United States. But I am sure 
it’s higher than the volcanic activity and then there is a big question. Shall I invest 
a lot of money talking about a lower risk, the volcanic risk considering the safety 
conditions of the community or the driving conditions of my kids going to the 
school and then it’s a big, big discussion. 
 
I am sure that people in general doesn’t want to be in a volcanic eruption and 

that some people will be killed. Of course, we have the responsibility to inform and 
to explain what is going into the volcano. And what we learned about past activities 
from the geological point of view, from the monitoring point of view and what shall 
we as a community expect for in the future. But to make the evaluation of the risk, 
we, as institution, we participate and try indulge perhaps these people that is the 
major of the city and change every 4 years. We have to explain every 4 years.  
We have long discussions trying to explain and he hopes that never will happen in 
his 4 years of mandate and with the community that probably is you know that is 
worried because of the situation of all that risk in every day, and we try to push, 
push, push to explain about the volcano. And sometimes when we have a small 
adoption that are very difficult to forecast and to detect and is very difficult for the 
community to take actions and perhaps people think that the most dangerous thing 
in a volcano is lava and the lava doesn’t represent that risk. But lahars or other 
kind of pyroclastic flows is difficult to explain. But it’s not our only responsibility, 
but we are part of those decisions when they are taken in the community. I think 
I explained. 
 
Setsuya Nakada 
Thank you very much. Now, what about the case in Indonesia. 
 
Supriyati Andreastuti 
Thank you. At the moment in Indonesia we develop gap analysis like the one that 

use in USGS. In gap analysis, because we have so many volcanoes, then we 
implement threat ranking. So, then we again prioritize and put an order which one 
that need to be prioritized and from that ranking then we try to develop monitoring 
system, say, like which one is the highest say like Agung, Sinabung, Merapi and 
etcetera. So, we develop according to the ranking. Then, we set the monitoring 
system. We also develop to quantify the hazard, the hazard of each volcano that 
has been ranked. And from that point of view then we can identify the hazard 
potential and from the hazard potential we assess from hazard map. And then also 
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from geological monitoring what I mean with geological monitoring is when we 
monitor the development of volcanic activity, say like, what is the growth of the 
dome, what is the development of the crack and which direction and this is our 
responsibility. And then from this point of view we will develop more in the method 
to quantify the hazard. For example, develop the inventory and then also modeling 
and all of this we prioritize according to rank. From monitoring hazard 
quantification, and also integrate it with the current condition, we can provide alert 
level and recommendation and then from this result we give to the National 
Disaster Management Agency and local government to prepare the risk analysis. 
 
At this moment, we have regulation that we should prepare a standard map, risk 

map. This is not only the topographic map but also hazard map. So, hazard map 
should be provided in this scale. This is not only the volcano, but earthquake, 
tsunami and landslide. We put in the system in the server of national disaster 
management agency. So, because the national disaster management agency and 
local government and also local disaster management agency that has the 
authority to population that’s why they have the data for exposure and also for 
the vulnerability of the area. So, they can directly overlay from their information 
to the map and they can provide risk map. 
 
Then, from our point of view also, from gap analysis then we will complete the 

ranked volcanoes with the capacity, capacity building. The capacity building it 
means that if say Agung include the higher rank, then capacity improvement 
should become priority for Agung. And then also contingency plan, they should 
have contingency plan. They should have disaster management plan and also like 
what Marta said that in providing the hazard we involve in the process of risk 
analysis and then for contingency plan we involve in the building scenario. So, 
then there is match between the hazard potential and the potential impact of the 
disaster. That’s all. Thank you. 
 
Setsuya Nakada 
Thank you very much. You have mentioned a lot of things. But gap analysis, we 

do not do that. But let’s say how many eruptions occurred with this mountain, 
what was the danger, how many deaths occurred, you look at all these aspects to 
look at a threat possibility, and then you see if you now have the observational 
capabilities, monitoring capabilities. If there is a gap, then you try to build up the 
capabilities to you do that. So, I believe USGS and also in Indonesia you are both 
trying to do that. Now, gap analysis probably leads to risk analysis. But what the 
researchers provide will be put on to a map so that people understand the hazard 
and risks. I am hoping that Japan can also shift toward that direction. So, in 
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prediction research, how far have we come, what else do we need in order to make 
better predictions. I’d like to look toward Professor Shimizu for an answer. 
 
Hiroshi Shimizu 
Well, that is a very difficult question to answer. Indeed, as I listened other 

countries’ cases the state or province or the national ministry that is responsible 
for these disaster management, the research should give data to these authorities 
and I believe because we have the silos in Japan, it’s becoming very difficult to do 
that. Dr. Nakada has shown us a slide. So, usually, you have risk analysis in 
between before and going onto showing an alert level. But then what we should 
be doing in Japan? As I listen to Iguchi, what we need to do as researchers is to 
heighten the monitoring capabilities so that we can predict hazards or else even if 
we talk about risks, risk analysis we become difficult. So that part we need to work 
on. But in the past, physical scientists didn’t think about risks, but prediction itself 
hazard prediction is a big part of this and also for the next generation volcano 
research we have to incorporate all aspects. Right now, Japan is headed toward 
that direction, but we don’t want to make this a temporary thing. We want to make 
sure that it is indeed integrated all together so that we can cover risk analysis all 
the way to disaster management. We need to have this interdisciplinary thing.  
We need to have a system to make that happen. So, we can’t live in silos saying 
that JMA does this, universities do that, volcanologists do this. It may be difficult 
to just promote one aspect of research. We need to have a scheme in place in 
Japan so that we can have this multidisciplinary approach and also make sure that 
we can have the risk analysis being reflected in the plans, disaster management 
plans of the region. But right now, it is very difficult to do that in the disaster 
management councils because nobody knows who is holding responsibility. We 
need somebody like a home doctor, a family doctor that looks at all these aspects 
together so that we can integrate the efforts being made in each different sector. 
 
Setsuya Nakada 
Well, thank you very much. I believe you’d said what we wanted to hear. Well, 

as far JMA, do you think that the system we have right now is enough or…? 
 
Keiji Doi 
Well, I listen to the three people and hazard analysis has to be quantified so that 

we can have good risk analysis. I believe that is the flow of things and we need to 
have an established flow of that. That’s my understanding. The eruption alert level 
is a very rough risk assessment being done in between, but I may be criticized for 
saying that. But this is still a qualitative thing. Which way and how much 
pyroclastic flow would go, we can predict to a certain extent and if there is a 
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settlement, if there is a residential area in that direction. Looking at that we have 
to look at the alert level, decide on that together with people involved in disaster 
management and the local government. So, that is the process that we have in 
place. So, hazard analysis, risk analysis is being done to announce these alert 
levels. But the quantitative part is still missing. The qualitative part has been 
covered so far and I believe we need to continue working on that for now and also 
the interdisciplinary research, how do we reflect that back into the eruption levels.  
I believe that is something that we need to consider going forward. 
 
Setsuya Nakada 
Thank you very much. I think you have said something that is quite proactive.  

Now, Furuichi-san, the Cabinet Office, you were from a different ministry. I believe 
you have gone through several disasters and maybe floods etcetera. Have you 
been focusing on risk analysis in dealing with these disasters? 
 
Hidenori Furuichi 
Well, I have been working in the Ministry of Land, Infrastructure and Transport.  

So, rivers and floods are the area of my expertise. Actually, I was researching 
earthquakes when I was in college and now, I’m looking at volcanoes. So, I believe 
I have covered many different types of disasters. 
 
Setsuya Nakada 
Well, then, what about the typhoon, the recent typhoons and the damages, what 

were the risk analysis that were carried out towards that? 
 
Hidenori Furuichi 
For flooding, we do have hazard maps that have been created and has been 

released to local residents and the hazard maps based on the assumption that you 
have these levees on banks, and we have this certain level of rain that could be 
predicted. But that was not enough. So, we need to think about the maximum 
amount of rain possible. We need to have a map with the maximum damage 
possible. Let’s say in a certain town or certain area, if this amount of rain falls the 
water level may come 3 meters higher and as a result of that, who should be 
evacuated where and what disaster management is necessary. Right now, that is 
what we are trying to do. We look at areas that are residential areas, non-
residential areas. When a flood occurs, how will that flood flow into these areas? 
If we have heavier rain that expected, what would happen? We need to understand 
that in order to come up with or plan out the evacuation routes. So, it is a very 
rough one, but we do have a rough risk analysis. But still, in flooding the issue is 
that the residents may not have the necessary awareness and knowledge. We have 
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not reached the residents fully. The local governments are issuing evacuation 
advisories and instructions depending on the dangerous areas. However, it hasn’t 
led to people taking action yet and when we look at volcanoes, it may be the same, 
the councils related to volcanoes, you have the experts gathering and talk about, 
we will have alert level this, this will be evacuated area and automatically you 
instruct to have people evacuated through certain routes. 
 
But when some bigger events happen or small events happen or if the condition 

is different, what would be prioritized and all that. Who do you evacuate first? 
 
It’s important for the mayors, and the leaders of residential association to 

understand that. The volcanologists or the national observatory people may be 
looking at the real time observation data, and they are analyzing that data and 
they are able to link that to these decisions. But setting these hazards and risks 
and also having these evacuation plans, evacuation routes, the hazard and the 
alert level may be linked. But the people who transmit that information and people 
who receive that information, they may – you have to make sure that they 
understand what that alert level means and how they should act. You need to have 
people who can make decisions that lead to actions. 
 
Setsuya Nakada 

Thank you very much. I believe you said something that is close to a conclusion. 
So, the alert levels are being used as communication tools in other countries and 
Japan. So, experts may be gathering around the table saying that this is the alert 
level and the municipality people may be gathering, listening to that. But what is 
the meaning of this alert level. At this level, this will happen in these areas. So, as 
necessary, you might have to tweak these hazard maps. So, how do you prepare 
if one condition changes? I believe if we can communicate that that would be best. 
So, the alert levels could be a communication tool to talk to people about that. 

 
Now, we may be covering a 

theme that is to be covered in 
Saturday’s session, but in 
continuation to what I’ve shown 
you, I believe social science has 
to enter this picture.  

The volcanologists cannot really 
think about how to deal with or 
respond to a situation, and it’s not 
just the administrative people 
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that deals with that. We may need some social scientists and engineers to get 
involved in between. 
 

So, whether we should have this system in place within the council or not I 
wonder.  But at least such function needs to be there.  I’m quite certain that there 
are social scientists on the floor.  So, I’d like to ask any of you what you think 
about it.  Dr. Jibiki from Tohoku University, would you like to respond to that?  
So, with the idea of volcanologists and do you agree with that or disagree with 
that or if you have any idea of how you can get involved? 
 
Male Speaker from floor 

I am Jibiki from Tohoku University. As introduced by Dr. Shimizu, I am taking 
part in the next generation research in-charge of education. My background is 
international politics. But now I am looking at the education of those students in 
volcano research and I am trying to convey my message from the perspective of 
social scientists. So, as discussed, social scientists researchers can play interface 
role that is proposal. So, when it comes to risk as a word, it is replaced by another 
word like threat or gap analysis. Do people really understand the definition of that 
term? I think depending on individuals and different organizations probably 
interpretation may be very different. Well experienced experts looking at an 
eruption event, they may be able to predict, development of that eruption in a 
qualitative manner. But still that includes some numbers, such information is very 
important. But the communication may not take place as predicted by those well 
experienced experts. That is a very important part. That is why we are saying what 
is actually happening and that is the area of interest. So, I’d like to promote both 
education and research from that perspective. That is really all for my comments.  
Thank you. 
 
Setsuya Nakada 
Not very well organized. Anyway, well, okay. So, yes, you are social scientist.   

 
Male Speaker from floor 
There is a huge distance, for instance, how many observation points and what 

can be found from those number of observation points. That is one area. Another 
area is how to communicate to community leader. There is a huge distance 
between these two. And to close the gap between the two, that’s probably not very 
natural because there are some data from the natural scientists. On the other hand, 
there are people living and then there are social scientists doing survey and 
listening to others and there may be some compromise in between the two. But 
this role of compromise that is played by a social scientist, should we be really 
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involved in such an emergency, probably not. Who should be responsible for an 
emergency? It’s very difficult.  
 
Setsuya Nakada 

Okay. So, I’d like to ask Prof. 
Iguchi to wrap up later, after 
introducing the last slide. So, this 
council for disaster management, 
it starts from hazard prediction 
and going forward, but then risk 
assessment system needs to be in 
place. Then, in the next 
generation volcano project, in this, 
risk recognition data to respond 
to risk recognition needs to be put 
together. We’re trying to foster 

human resources there as well and there is a gap and this gap I am talking about 
is different from the gap analysis we discussed previously, but I am hoping that 
there isn’t any gap like that. So, I am running out of time. But Dr. Mannen and 
Prof. Iguchi, would you like to not really wrap up, but express your opinions about 
this. Dr. Mannen, the alert level because of that some lives were being saved you 
said. But is it really right to do that to pass the bags to other people? 
 
Kazutaka Mannen 
Well, it’s a kind of difficult question, and I didn’t expect to have such a question 

since I was relaxing in the floor. I really appreciate that alert level system is in 
operation. Back in 2001, because of the lack of the alert level, we couldn’t do any 
act we may have needed to do. So, having alert level framework is quite important 
for me. But if lava comes flowing or if collapse of the mountain is expected 
imminently, we couldn’t do anything. That is a kind of emergency we need to 
prepared and residents need to be aware of it. I think that’s all I can say. I am 
sorry. That’s really all I can say. 
 
Masato Iguchi 
Well, of course, there is a lot I would like to say. Dr. Nakada, you should the alert 

level being hazard, and I don’t quite agree with that. The area of hazard needs to 
be defined. That is necessary. The alert level that is a color coding like red, yellow 
and green. That’s all. The alert level 5, it’s actually unlimited alert zone if it was a 
huge eruption. The 100 kilometers may be within the hazard zone. So, what is the 
alert zone that is not stated by the alert level. That has to be clarified. For residents 
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all they want to know is whether they are inside the alert zone or not, whether 
they have to be evacuated or not. That’s all they want to know unless you show 
that clearly, nobody is going to be helped. So, what is the extent of the hazard 
area? You say that and for the first time you can assess the risk. So, first you have 
to define the hazard area unless you stated clearly there is no discussion that can 
take place. That’s why I don’t like this alert level. I don’t know what the city of 
Kagoshima thinks. But the suburban area of the city, whether that is within the 
hazard area or not, that is not being assumed within the current scenario, 
especially at least within the city of Kagoshima, it hasn’t assumed that is within 
the hazard area. But then they can be depending on how we define the hazard 
area. So, I stop here. 
 
Setsuya Nakada 
According to Prof. Iguchi, hazard assessment even that is not done appropriately. 

So, risk assessment is far away from us. So, let’s close because it’s time. But the 
eruption alert level, how has it contributed. I think we need to review it once again 
and when we predict what’s not predictable, how system should be established 
that needs to be discussed. So, speakers and panelists and commentators from 
the floor, thank you very much for your contributions to this panel discussion. 
Thank you. 
 
MC 
The panelists, could you please go back to your seat. Thank you very much. 
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Closing Remarks 
MC 
Okay, so we have now concluded the panel discussion. We would like to have the 

closing remarks to be given by Mr. Ide, who is the Bureau Chief of the bureau of 
disaster management of Yamanashi Prefecture.  The floor is yours, Mr. Ide. 
 
Mr. Ide 
Once again, thank you for your introduction. I am from Yamanashi Prefecture. I 

am the Chief of Bureau of Disaster Management. My name is Ide. Lots of people 
have been involved in organization of this workshop and I have this script to 
readout for the benefit of the interpreters. But before I go on to read this, I’d like 
to give you my impression of this. There has been in-depth discussion taking place 
in this workshop. I am in-charge of the disaster management. With the Typhoon 
19, I was sitting next to the governor. There was warning in Yamanashi issued.  
Fortunately, nobody was killed in the Typhoon number 19. But on the ground when 
the disaster is occurring, what are the important points to be considered. I’ve just 
had a firsthand experience of that and I found this workshop’s discussion very 
significant and meaningful. So, we are all facing potential emergency situations 
and disasters. With that in mind, you are here I believe especially volcano disasters, 
what kind of experience do we have. Mount Fuji, which is nearby us in Yamanashi 
Prefecture, it’s been very quiet for 300 years. So, this Mount Fuji quintessence in 
this quite time, how can we be ready and prepare for the response to a potential 
eruption of Mount Fuji. Kanagawa Prefecture, Yamanashi Prefecture and other local 
governments are being involved with this big question. 
 
In Yamanashi Prefecture, we have Dr. Fuji of Mount Fuji Science Research Center 

and all of these experts are supporting us. In the local government, we are 
encouraged and we are always driven by those people, and I really appreciate their 
presence. So far the volcano disaster management, I do hope that this kind of 
workshop is going to continue inviting lot of experts from across the world so that 
we can learn from each other and disseminate the results of such workshop here 
in Japan and also across the world. That’s been my impression. So, let me now 
readout from the script. 
 
I’d like to give you closing remarks. Thank you very much for your attendance for 

this workshop. I really appreciate your presence. So, this workshop has been very 
well attended. We discussed crisis management for volcano eruption. We have 
invited guests from the US, Colombia, Indonesia and we also had speakers from 
Japan. We were able to have very significant information sharing and exchange of 
opinions. Back in July, we established federation of prefectures to promote 
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enhancement of volcano disaster management and this federation is attended by 
23 prefectures in order to promote rapid and solid implementation of the advanced 
measurements against volcano disasters. So, governments and local governments 
are coming together in order to put together the system to implement advanced 
measures from the hardware as well as from the software aspect in order to have 
a comprehensive response. In Yamanashi Prefecture, we have volcano disaster 
management system enhancement and for researchers we are now trying to hire 
those researchers with high expertise in volcano in our local government bodies. 
So, in today’s workshop about the disaster management system to respond to 
volcano disaster, we confirmed that the relationship between the local government 
and central government and the government with the volcano expert and 
researchers, how should such a research relationship be. We discussed it and we 
learnt a lot from that. 

So, we have participants from many different backgrounds. We have participants 
from local governments and others and through this workshop as well as through 
the federation, I do hope that our activities are going to make contributions to the 
improvement of the volcano disaster management across Japan. So, I’d like to 
take a moment to thank all the speakers from overseas to give us really precious 
and valuable presentations. And as for the participants here in this workshop, once 
again thank you very much for your attendance. 

MC
Thank you very much Mr. Ide.  So, with this, we conclude the International 

Workshop 2019 on Volcano Disaster Management. So, we plan to have similar 
workshop in 2 years unless there is an unexpected event occurs and I hope to see 
you there.  Thank you. 

So, from secretariat, we have an announcement. If you’d like to have a report 
out of this workshop, you can find a QR code on the back of this program. So, 
please use that QR code to submit your application for receiving report from this 
workshop. So, as I said already, please make sure that you leave the interpretation 
receiver in front of you on that desk. Thank you. 

END 
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