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International Workshop on Strategy of Volcanic Disaster Mitigation 2021 
 Volcanic Risk Management for Climbers or Tourists in Volcanoes  

 

Opening
MC  Yousuke Miyagi  
Ladies and gentlemen, welcome to the international workshop 2021 on the volcanic 
disaster reduction.  Thank you very much for your participation on this webinar.  
Allow me to introduce myself.  I am from NIED.  My name is Miyagi.  It is very nice 
to web-meet you all. 
 
On the occasion of the opening of this event, I would like to give the floor to Dr. 
Haruo Hayashi, President of National Research Institute for Earth Science and 
Disaster Resilience. 
 

Opening Remarks  
Haruo Hayashi (President, NIED) 
Hello, ladies and gentlemen.  Thank you very much for your kind introduction.  I 
am the President of NIED. 
 
Today, we are very fortunate to be able to organize an international workshop on 
2021 on volcanic disaster reductions.  We have a number of international as well 
as domestic speakers with more than 150 people tuning in online.  I hope that this 
will provide a great space for everyone to deepen our understanding. 
 
This is an international workshop held every other year, and this year 
commemorates the 10th International Workshop.  As you are aware, under the 
pandemic, we are holding this event online.  This also forced us to make this 
program a shorter program that spans only three hours today. 
 
The theme of this year's workshop is to ensure climber safety on volcanic 
mountains.  We have four lectures followed by a panel discussion.  Through the 
discussion, we will be exposed to a number of cases across the world to explore 
effective measures against possible volcanic disasters and incidents. 
 
Over the last 30 years, volcanic mountains have become a tourist attraction, and 
this also includes a number of visitors to volcanic mountains as well.  Sudden 
volcanic activities can involve tourists as was the case with the eruption of Mount 
Ontake back in 2014.  It is imperative to reduce such victims, and that requires 
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close cooperation with the local governments making preparations for possible 
disasters and, at the same time, making prompt responses at the time of such 
incident.  This also means that volcanologists have to further pursue researches 
that can contribute to the ensuring of the safety.  I hope that this event provides 
an opportunity to provide a forethought for deeper understanding of this event, 
and I would like to close my remark by praying for the success of this event.  Please 
do enjoy the event.  Thank you. 
 
MC 
Thank you very much, Dr. Hayashi. 
 
Next, to brief us on this international workshop from NIED, we have Dr. Setsuya 
Nakada, the Director-General of the Center for Integrated Volcano Research. 
 

Briefing 
Setsuya Nakada (Director-General, Center for Integrated Volcano 
Research, NIED  
Good day to all of you.  I am the Director of the Center for Integrated Volcano 
Research at NIED.  My name is Setsuya Nakada.  And thank you very much for 
joining us online today. 
 
As the President of NIED has just said, we hold this workshop every 2 years.  So, 
this will be our 10th workshop.  In recent years, in 2015, we focused on tourism 
and disaster management and volcanoes; in 2017, we looked at volcano 
monitoring and disaster management, and 2 years ago, in 2019, we looked at 
crisis management of volcano disasters, and this year, we will be focusing on the 
safety of climbers in volcanoes.  On the 5th, our co-organizer, the Mount Fuji 
Research Institute, will be holding a symposium concerning mountain climbing and 
safety during eruptions on Mount Fuji. 
 
Usually, we will have several guest lecturers to speak to us about what disaster 
management measures are being taken overseas.  However, because of COVID-
19, this year, we will be holding this event online.  Very fortunately, from New 
Zealand, we have Dr. Keys joining us, and also, we have Professor Jones, who 
lives in Japan, joining us online. 
 
In recent years, in Iceland and the Canary Islands, we have seen footage of red 
hot lava flowing.  This has been shown on TV as well as through social media, and 
many people around the world were able to see the dynamic wonders of volcanic 
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eruptions.  In Japan, an unmanned island in the south part of Japan and also, we 
had an undersea eruption occurring and recently, the Fukutoku-Okanoba eruption 
sent out a lot of pumice, and it floated all the way several thousand kilometers 
drifting ashore along Japan, and that has impacted fishery as well as the operation 
of ships and vessels and also on tourism.  This is a reminder that even if we are 
far away from a volcano, we may be impacted. 
 
Now, in 2014, Mount Ontake erupted, and many mountain climbers fell victim, and 
also in New Zealand, the White Island eruption in 2019 also claimed many lives.  
These two were not eruptions of a very big scale; however, the disaster as well as 
the social impact has been great. 
 
So, in this workshop as well as the symposium, we will be talking about how to 
secure the safety of climbers as well as tourists who could be on the mountain 
when the mountain erupts.  We will be talking about what measures local 
governments should take to be prepared, what research needs to be made in order 
to prepare for such incidences, we will hear about actual examples as well as the 
progress that has been made so far, and we will also focus on what challenges we 
still see ahead. 
 
In the first part of today's workshop, we will have Dr. Harry Keys, Volcanic Advisory 
Scientist who was at the Department of Conservation.  He will be talking about the 
Tongariro Mountain.  And also, Professor Thomas Jones of Ritsumeikan Asia Pacific 
University will talk about the monitoring of climbers on Mount Fuji.  This will be 
followed by Mr. Hieda from the Otaki Town Village office in Nagano Prefecture to 
talk about what measures have been taken after the Mount Ontake eruption.  From 
a researcher's perspective, we will have Dr. Miyagi from NIED to talk about how 
mountain climbers' trends are being captured. 
 
In the second part, we will have a panel discussion on the safety of mountain 
climbers.  This part will be coordinated by Dr. Yoshimoto, the Director of Volcanic 
Disaster Research Center, MFRI, and we will also have a mountain guide's 
perspective being presented by Mr. Ota from Mount Fuji Trail Club. 
 
This will be an online event.  Sorry for the inconvenience.  However, I hope that 
you can relax and also enjoy as well as take part actively in the discussion.  That 
is all for myself.  Thank you very much for your kind attention. 
 
MC 
Thank you, Dr. Nakada. 
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We would like to move on to the first presentation.  The first part is volcanic risk 
management for climbers or tourists on volcanoes.  The first presentation we are 
going to hear is by Dr. Harry Keys from New Zealand, Department of Conservation.  
He is going to talk about volcanic risk management for climbers, snow sports and 
tourists in Tongariro National Park, New Zealand.  So Dr. Keys, the floor is yours, 
please. 
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International Workshop on Strategy of Volcanic Disaster Mitigation 2021 

Session 1: Volcanic Risk Management for Climbers or Tourists on 

Volcanoes  

Volcanic Risk Management for Climbers, Snow Sports and Tourists in 

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

 
Miyagi-san and workshop participants thank you for inviting me to speak to your 

workshop.  I will now share the screen.  Miyagi, can you see that okay? 
 
Dr. Yousuke Miyagi 

Yes, we can. 
 

Dr. Harry Keys 
Okay.  This is a picture of Mount Ruapehu 

erupting during its last eruption episode 
almost 25 years ago, and on the bottom left, 
you can see inside a yellow circle, a little 
dot who is a snowboarder, and he is 600 
meters inside the high-risk warning area 
which was expanded 3 days before.  He got 
a big fright. 
 
An outline of my presentation.  I will start 
with New Zealand eruption records in 
general.  Then, I will talk about the tourists, 
who they are, the climbers, hikers and 
skiers in the Tongariro National Park.  I will 
talk about near-misses in the National Park, 
and the rest of my talk will be about 
managing the risk, the toolbox that we 
have used and lessons from Tongariro 
National Park. 
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This is a map of the North Island of New 
Zealand and the Central Volcanic Zone, and 
the big red triangles are where the fatal 
eruptions have been. in the last 140 years 
when Europeans were in New Zealand.  

Smaller triangles show the active 
volcanoes in the Tongariro National Park  
where I will be talking mostly about, and 
Mount Taranaki. There have been no fatal 
eruptions at these in the last 170 years. 

 
There have been at least five fatal 

eruptions and related volcanic events in 
Aotearoa-New Zealand's history going back 
to when it was first settled some 800 years 
ago.  The Whakaari/White Island eruption 
in December 2019 with 22 fatalities was the 
most recent. Earlier in 1914, a landslide 
killed 10 sulphur workers there.  At Raoul 
Island the northmost island of New Zealand 
there was one eruption fatality in 2006.  No 

fatal eruptions have been experienced at Ruapehu yet but an eruption in 1945 led 
to a major lahar in 1953 that damaged a railway bridge causing a train disaster. 
Tarawera is the other volcano where there has been at least one serious fatal 
eruption - in 1886. We do not have records of any fatalities from these or other 
volcanoes or one in Auckland that erupted around the time or after NZ was settled 
by the Polynesians. 
 

Tongariro National Park is a World 
Heritage Area, and it is New Zealand's 
oldest national park. It is a birthplace of 
many adventures.  And on the left, you can 
see Sir Edmund Hillary when he was a 
young man.  He was one of the first men to 
climb Mount Everest, and he first touched 
snow on Ruapehu. 
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The volcanoes of Tongariro National Park 
are sacred to the local Maori people.  They 
are very active volcanoes.  They are very 
accessible.  Access is free, and they are 
popular.  So, from the back, we have Mount 
Ruapehu which last erupted in 2007 with its 
three ski areas, including the largest ski 
area in New Zealand.  And then, we have 
the Tongariro Ngauruhoe massif in the 

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

 
So, who are the visitors to Tongariro 

National Park?  Pre-pandemic, there were 
almost a million visitors per year, mostly 
transient, which seems relatively high  
compared with the New Zealand population 
of 5 million.  Almost half a million skiers 
and snowboarders visit these ski areas in 
winter. Most of them are domestic rather 
than international and only a relatively 
small percentage come from local 

government districts.  But there are also 52 clubs from all over the North Island in 
New Zealand with 1500 beds in those club lodges.  There are about 150,000 hikers 
per year on the Tongariro Alpine Crossing (pre-pandemic), mostly in summer.  Half 
of them are 20 to 29 years old, 75% of them are international, and mostly they 
are occasional hikers on their first hike over the Tongariro Crossing.  In terms of 
climbers, that is mountaineers and hikers, there are perhaps 200 per day around 
the higher craters.  There is also year-round tourism on Whakapapa, with tourists 
getting to 2,000 meters on Ruapehu via a new gondola, which has towers in and 
beside a lahar path.  We estimate more than 600 people per hour and occasionally 
over 2000 per hour can be exposed to potential volcanic hazards within 1.5 
kilometers of the vents at busy times. 
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In Tongariro National Park there have 
been 10 eruptions with 12 potential or 
actual near-misses since 1945.  These are 
events where no one was killed, but people 
were injured, or they narrowly avoided 
injury or fatality.  There are further details 
of these events published, but they involve 
scientists, skiers, snowboarders, climbers, 
hikers, and workers.  Ruapehu is by far the 
most well represented with four close 

shaves in the vent area, four in the Summit Hazard Zone and lahar path and  one 
in a lahar path outside the national park. At Tongariro and Ngauruhoe, there was 
one near-miss in 2012 involving a group of four scientists and a helicopter pilot 
and there were two sets of hikers in 1975 and in 2012. 
 

“Sudden” eruptions (eruptions without 
warning) are clearly the biggest concern 
for people, and I assume we already knew 
that as it is a basic reality!  But many 
eruptions have some warning signs or 
unrest before them, like seismicity (mostly 
unfelt but detectable with seismometers), 
gas or temperature increases or ground 
deformation.  In this definition these are 
“heralded” eruptions and include a sudden 

eruption during a quiet period between eruptions within an eruption episode.  Such 
a quiet period might be days to months long.  So, it can be a complicated curve 
ball when there is a long eruption episode with eruptions only every now and then.  
Some eruptions have no warnings at all, and we refer to them as “unheralded” 
eruptions.  Most of the near-miss eruptions and other events like delayed lahars 
at Tongariro National Park since 1945 have been heralded.  In other words, they 
have been preceded by some kind of warning signs either instrumentally, or an 
actual eruption or situation in previous days to months or years. Unfortunately, 
many of such volcanic signs are very difficult to interpret as warning signs 
beforehand so most often they are disregarded!  

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



73 

The bottom picture on the right is during a successful rescue of a badly injured 
climber who had been hit 4 hours before by a flying rock (a ballistic projectile) 
from the most recent eruption of Ruapehu. He was the only person who has been 
injured in an unheralded eruption in the National Park, although with hindsight 
there were some warning signs (poorly quantified) suggesting a slightly increased 
probability of an eruption at the time.   
 

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

Managing volcanic risks on Tongariro 
National Park and its immediate surrounds 
involves a “toolbox” of plans, procedures 
and processes that have evolved since 
1953.  I am going to go through them 
quickly, and then, I will focus on a few.  The 
first one is land tenure, and that is about 
who manages the national park, legislation 
and planning. 

The second one is about infrastructure 
location, design, and protection. The dates shown are for the significant volcanic 
eruptions and other events where there were fatalities or serious near-misses 
which were major learning experiences and where we heeded important lessons. 

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

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

Communication between staff on duty and between different agencies in real or 
near-real time, including within agencies, is very important. 
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Next are Warning levels based on the information from the volcanologists which 
are converted to decisions regarding warnings, operations, closures, and other 
management that might be required. 

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

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

Finally, we have the response plans to those systems, training and testing them. 
 

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

 is still unclear to many of us. 
 

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

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

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

 
Tool 5 is an example of more information.  

These are hazard maps that are typical 
around volcanoes showing where the 
hazard zone is, and this is a pretty much 
standard tool as well. But they should 
change with time as the scientists learn 
more about them and particularly as the 
audience changes.  The first one is an early 
map from the 2012 eruption where the 
volcanologists were trying to work out how 

big the eruption might be.  The second one was the first one they put out for the 
community, showing the area of high risk and the area of flow hazards across the 
highway.  There are houses here.  And the third map was later in October when 
the track was opened for hikers on the crossing. This was just for people on the 

crossing, targeting them, not the 
community beyond the park. 
 

Tool 6 is an example of becoming better 
informed and aiming at timely decision 
making for management which as is shown 
below can be difficult to do.  In New Zealand 
in Tongariro National Park, there is 
increasing use of risk assessments and 
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visitor safety policy, but these may often not be fast enough and are not infallible.  
I will quickly take you through this graph, but there is more information, which 
you can read about in the paper referred to.  So,  the first eruption on the 6th of 
August, was followed by the first risk assessments done as time progressed. After 
the first eruption the risk assessed dropped (following a lahar in mid-October) 
below the calculated risk tolerance of individuals and so the track was reopened.  
Shortly after that, the volcano erupted again and the risk was recalculated taking 
better account of pyroclastic density currents so the risk took longer to drop.  
Finally, the volcano was opened some months later for the 2013 winter and 
2013/14 summer seasons. 
 

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

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

 
Tool 8, public awareness.  This is a big 

one involving better targeting and 
informing people, which can be difficult to 
do in a timely and comprehensive way.  You 
can always do more with better resources 
and will.  I will give you some examples 
from a training and information workshop 
we had for guiding companies, etcetera 
almost a year after the Te Maari eruption.  
We had the workshop, we sent letters to 

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

Several tools integrate this volcanic risk 
management, including the Volcanic Alarm 
Network, which is now online.  There is 
integrated volcanic monitoring and 
communication, automatic detection of 
eruptions or eruption-like warnings like 
earthquakes, public alarms, warning in real 
time, and response.  You can go on to this 
publication shown and see a bit more detail.  
At the top, you have got the GNS GeoNet 

seismometers, blast detectors, and so on.  Then, you have got the systems where 
the warning systems get promulgated from, and out to area alarm system sirens, 
lights, and stuff and down to the response.  Most of the current systems are  
automated.  So, the automated response goes to all those agencies, the ski 
company, the emergency managers, and so on and then there is a manual phone 
system, which tells you whether it's real or not. 
 

The important thing that I was keen to do 
was to measure the effectiveness of these 
systems.  I will go through some of this and 
summarise the effectiveness and the 
residual risk apparent after tests.  The first 
is the Alarm System for Whakapapa ski 
area, showing the results from surveys of 
the response of ski area patrons to blind 
tests.  The public did not know the tests 
were going to happen.  So, the sirens and a 

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

The light signs involved electronic lights 
which we could change depending on what 
information we would get from the 
volcanologists.  The signs were deployed on 
the volcano from 2013 until mid 2015.  
Normally, they were on green for go, but if 
we wanted we could change them to orange 
or red.  And we measured again the 
effectiveness and the residual risk with 
blind public tests so hikers and guides did 

not know they were going to be turned on.  We found that 98% of the visitors saw 
them when they were on. 90% of them understood the key messages, 73% knew 
they should turn around, while 10% waited for other people to confer with, or 
other information.  After that the test and data became unrealistic because there 
was no indication people of meeting those ahead returning, or any eruptions.  
Importantly, we found that language was not a significant barrier.  These were 
simple messages in English, and for many of the visitors, English was not their first 
language.  So that was a very good unexpected outcome of the study.  There is 
also a bit more information about this test in the reference shown. 
 

DOC's response system is now online and 
includes plans, processes, guidelines, fact 
sheets, decision making, and DOC's role in 
managing volcanic risk at Tongariro 
National Park.  This was put online as a 
result of intense public and media interest 
after the Whakaari/White Island disaster in 
2019.  You can imagine the DOC system 
was under intense scrutiny.   The online 
information includes duty officer roles, 

automatic tasks, phone plans for volcanic activity (mostly false alarms or strictly 
speaking “false positives”) and explanation of the management of risk, decision-
making, different kinds of escalations of volcanoes or eruptions, communications 
and coordination with the police etc. There is also a homepage for important 
documents and archives. 
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So, two examples are given for Ruapehu 
both for when the Volcanic Alert Level set 
by GeoNet Science was increased from one 
to two.  Ruapehu is an active volcano and 
normally is at level one, but on two 
occasions in the last 10 years, it has been 
increased to two.  The first time in 2012, the 
Department of Conversation put out an 
advisory, noting in the media etc that 
people should not enter within two 

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

Finally two slides summarize some of the 
lessons learnt at Tongariro. As a reality 
check, health and safety must be an 
important aspect of volcanoes and is much 
more than being just about routes to and 
from active craters and interpretation of 
volcanic nature. It should be easy to 
understand that it is impossible to reduce 
risk to zero if people enter volcanic hazard 
zones.  So, if people can go there, you 

cannot reduce the risk to zero.  Visitors do not expect sudden eruptions and are 
not prepared for them, and very few seem to have any risk tolerance for them.  
There are some high and false expectations and we often used to often hear two 
classic ones:   
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 “they (i.e. we) would close the Tongariro Crossing if it was not safe” but, of 

course, the Department of Conservation and the scientists do not always 

know that it is not safe but can only do their best;  

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

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

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

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

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

 
In conclusion, we can only reduce volcanic 
risk, we cannot eliminate it, and I contend 
that we need to learn from the past.  We 
must learn from near-misses, especially. 

Knowledge of the hazard and risk is very 
important.  Anyone who is working or 
running companies on volcanoes need to 
know what the volcano can do and need to 
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know what management is, or should be put, in place, including chains of 
communication.  Even small eruptions pose huge risks to anyone within one to two 
kilometers as you found in your Ontake eruption. 

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

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

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

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

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

That is my talk.   There is a slide listing 
some of my references which you can check 
if you want.  One is a hyperlink, which you 
can click on it to see what the Department 
of Conservation does. 
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And finally this is a picture which I particularly like.  It is a photograph taken by 
a ski area employee of one of the biggest explosions in the 1995-1996 eruption 
episode of Ruapehu.  It is actually probably the biggest single, rapid explosion of 
the episode.  You can see the black tephra jets and water and bombs coming out 
of the volcano. The black lines drawn on show where the lahars or mudflows 
(volcanic mudflows) came down into the ski area.  The fastest one was going at 
up to 90 kilometers an hour (measured used a video someone made), and it got 
into the side country of the ski area in just over a minute. The second one was 
slightly slower, getting into the top of the ski area in two minutes, and into the 
queuing area, where there could typically be 50 people, within three to three and 
a half minutes.  The tests we do aim to see how many people get out of the way 
within 30 seconds to two minutes. 

That is my talk, and I will pass it back to you guys. 
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International Workshop on Strategy of Volcanic Disaster Mitigation 2021 
 Volcanic Risk Management for Climbers or Tourists in Volcanoes  

 

Pre-pandemic Monitoring of International and Domestic Climbers at 

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

 
Thank you.  Hello.  My name is Tom Jones.  I am originally from the UK, now 

working at Ritsumeikan APU in Beppu, ita.  I am very happy to be here today at 
the International Workshop on the Strategy of Volcanic Disaster Mitigation.  Thanks 
very much to the Mount Fuji Research Institute and also congratulations for holding 
this event. 
 

Well, I am not a volcanologist.  My 
research is to do with park planning and 
management, and I was lucky enough to 
conduct visitor surveys with MFRI, this 
institute, and their predecessor, the YIES, 
Yamanashi Institute for Environmental 
Science, every summer for 10 years, from 
2008 to 2017.  Since then, I have been in 

ita, so I am not exactly up-to-date with 
the latest situation, especially during the 

pandemic, but I would like to talk today about monitoring international and 
domestic climbers here on Mount Fuji. 
 

Thanks also to The Fujisan Club.  I am proud to have been a member for a few 
years now.  Good to see some old friends there yesterday.  Thanks also to the 
Ministry of Environment for arranging that and hello to APU students, audience 
watching across Japan and around the world. 
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So, without further ado, let us get 
started and share what is on the menu.  
Today's contents will be divided up into 
four sections.  First, an introduction to 
volcano tourism, some lessons learned 
from prior disasters, including volcanoes 
and other mountain rescue scenarios.  The 
third section shares some primary data 
that I collected through visitor surveys 
conducted near the 5th station of Mount 

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

Our first port of call is Pompeii in 
southern Italy, to give some historical 
context.  Volcano tourism has been 
around for a long, long time. Pompeii 
was entombed by a pyroclastic flow, the 
so-called Wall of Death that became one 
of the attractions during the 18th 
century Grand Tour.  With recent 
technological advances, these kind of 
dedicated expeditions have increased to 

remote locations, including fly-bys in helicopters or planes.  Unfortunately, this can 
end fatally as was the case in 1979 when an Air New Zealand plane on a flight 
seeing trip to Antarctica tragically crashed into the volcano, Mount Erebus, with no 
survivors. 
 

Nonetheless, Fujisan has this long connection with New Zealand, especially 
Tongariro, another beautiful national park and UNESCO World Heritage site, and it 
is worth remembering that geothermal activity and landscape supports tourism at 
these top global destinations, including others like Rotorua in New Zealand. 
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Volcanic tourism is also closely linked 
to protected areas such as Yellowstone 
in the US, the world's first national park, 
and in this picture, you may like to take 
a guess what the people are looking at.  
They are, in fact, visitors watching the 
periodic release of steam at the Old 
Faithful Geyser with the visitor center 
and viewing platform in the background.  
And we had a talk about the hardening 

of facilities by Professor Bob Manning right here at a similar YIES workshop about 
10 years ago.   

 
So, incidents like this one, when two 

visitors were caught on camera walking 
too close to the Old Faithful Geyser and 
later appeared in court, charged with 
thermal trespassing, have pushed the 
National Parks Service towards certain 
risk management stances.  We will 
come back to the issue of social 
compliance later on. 
 
 

But briefly talking about national 
parks, here is the Roosevelt Arch, the 
north entrance to Yellowstone National 
Park, and maybe you can make out the 
inscription at the top: “for the benefit 
and enjoyment of the people.” 
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I think this could be applied to Fujisan.  
There are many different national parks 
with distinct agenda.  For example, 
there is one national park in Switzerland, 
which focuses on strict conservation set 
aside for science with limits on tourism.  
On the other hand, we have parks which 
are open for enjoyment and open 
access. 

 
At Fujisan, we have lots of different 

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

 
Next let us head on to the second 

section: “managing risk for climbers, 
lessons learned from prior disasters.”   

We are in the Pacific Ring of Fire, one 
of the most seismically and volcanically 
active areas anywhere.  Another former 
presenter right here at the MFRI was the 
Director of the Lake Toya Ecomuseum in 
Toya-Usu, Hokkaido. This is another 
national park and also a UNESCO 
Geopark, and one of the main 
attractions is to take a cable car up to 
the crater of Mount Usu and enjoy the 
thrill of experiencing a live volcano at 
close craters. 
 
So here, again, we see the same 
dilemma, how to welcome tourists while 
mitigating risk, and Mount Usu is a 
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highly active volcano erupting four times in the 20th century alone, and in 2000, 
following a warning earthquake on the 27th of March, the evacuation of tourists 
and over 10,000 residents was completed in an orderly fashion with no recorded 
casualties prior to the eruption on the 31st of March. 
 

Another characteristic of that eruption 
was a concerted effort to keep some of 
that disaster wreckage as heritage to 
learn lessons in the future.  This is a 
common theme across Japan. 
 
 
 
 
 

 
Here is Mount Unzen, closer to APU 

where I am working now. A lava dome 
suddenly collapsed in 1990 without 
warning, resulting in pyroclastic flows, 
tragically engulfed the surrounding 
municipalities claiming 43 fatalities, 
including a couple of French 
volcanologists that were filming the 
eruption. The buried village here is a 
constant reminder of the volatility of 
these active volcanoes. 

 
Here is another more recent example 

in the Aso-Kuju National Park, close to 
where I am working in APU. Aso 
erupted just a few weeks ago and just 
a few weeks after I had taken some 
international students to visit that 
same area.  The crater is often close to 
visitors due to poisonous gases and the 
no-entry zone currently extends for 
about one kilometer. 
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And these pictures and the hazard 
level map come from the Japan 
Meteorological Agency, a central 
government agency.  But the zoning 
map was drawn up by local 
government, so in an emergency, this 
is one of the vital challenges: how 
different government agencies can 
communicate and collaborate quickly, 
particularly at these areas which 

attract many different types of tourists? 
 

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

northwest coast in Borneo, Malaysia.  
In 2015, a major earthquake with a 
moment magnitude of 6.0 occurred in 
an area of low historical seismicity.  It 
was very sudden and rock falls killed 
18 hikers and injured 21 more.  137 
climbers were stranded near Low's 
Peak that we can see in this picture.  
There was a concerted rescue effort 
involving the local porters and the 
mountain guides on Kinabalu, and 

eventually, the stranded climbers were rescued safely.  In this case, the local 
guides and porters became the first response unit, and some of them lost their 
lives.   

 
But because there was a registration 

system with periodic checkpoints 
where all climbers were required to 
show their lanyards, here is an 
example of the lanyard, the search and 
rescue operation afterwards was more 
effective.  And another factor is that all 
Kinabalu climbers must have a 
reservation at the mountain hut. 
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So, how to communicate risk 
effectively to a diverse mix of visitors 
stranded on the mountains in an 
emergency?  This is the idea behind 
Disaster Risk Reduction.  Particularly, 
in the case of earthquakes and 
volcanoes, carry risks ranging from 
acid rain, tephra and ash falls, gas 
emissions, mud flows, lava flows, and 
pyroclastic flows as we have seen 
earlier in the talk. 

When it comes to Fujisan, we should also be thinking about rock fall, and a 
serious climber event occurred in 1981 with several fatalities, after which the new 
descending trail was created separately from the ascending trail. 

The next part of this talk is about Fuji climbers.   
 

First, I will introduce the exclusion 
criteria.  In other words, the parameters 
of this study.  As you know, Fuji has four 
main trails to the top.  Today, we are 
focusing on the Yoshida Trail on the 
north side.  We are talking about 
summer climbers that would typically be 
ascending between July to September.  
So not the offseason winter climbers.  
Also, we are not talking today about 
tourists, but there would normally be a 
large number of visitors at the 5th 
station that could be affected by a 
volcanic event.  Again, just a reminder, 
this is pre-pandemic we are talking 
about from 2008 to 2017, and each of 
the trails has a 5th station trailhead, and 
Yoshida is the second highest.  It's also 
the closest to the Kanto area and 
collects up to 60% of all summit ascents, 
including many young first-time 

climbers without guides and an increasing number of foreign climbers. 
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So who are these foreign climbers?  
Our summer surveys showed that 
climbers from the USA were consistently 
the most common by country, 
accounting for up to one-third of 
international climbers.  Although in 
more recent years, there was a shift 
towards Asian climbers but not so many 
from South Korea or China.  Most of 
these international climbers are male, 
two-thirds male, they are young and 
only around one-third of them are 
staying in a hut compared with over 
two-thirds of domestic climbers.  Most 
of them are first time climbers without 
much experience in altitude, often 
without much training or without a 
contingency plan in case of bad weather 
or an injury.  The most common injuries 
are slips, falls, and twists on the way 
down during descent.  Here is the 
descending trail, but the exact 
proportion of international climbers is 
not known.  According to our sampling 
by visual appearance, foreigners 
accounted for around just 5% to 7% of 
climbers back in 2009.  By 2015, its 
proportion had risen to 20% on 
weekends and 30% on weekdays.  This 
would imply a total international climber 

population of some 60,000 to 90,000 foreigners each summer prior to the 
pandemic.  However, this figure is likely to be an underestimate for reasons I will 
mention later. 
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But first, thinking about the climber 
profile, clearly, there are ramifications 
for risk management, especially in case 
of a tragedy such as occurred at Mount 
Ontake on September 27, 2014.  This 
was a worst-case scenario that we will 
hear about in a separate presentation, 
because it involved a phreatic eruption 
occurred during lunchtime on a busy 
autumn Saturday, the peak season, one 

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

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

swiftly over adverse terrain.  It is also worth recognizing that the total climber 
numbers are still an estimate. 
 

This chart is a bit old, but it shows a 
gap between local and central 
government data. 
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Let us see how this gap emerges using 
the example of the Yoshida Trail.  These 
are the four trails and the Yoshida Trail, 
the orange trail on the north face of Mount 
Fuji, accounting for 60% of the climbers. 
 

 
 

 
Let us take a look at the two counting 

systems.  Most official reports tend to use 
data from the infrared beam counter at 
the 8th station, but there is also a manual 
clicker at the 6th station.   

 
 
This is the data from the 8th station, the 

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

And here, this picture may give us a 
clue why.  There are factors such as 
tourists that hike up to the 6th station 
before returning.  Also, climbers give up 
or abandon before reaching the summit 
due to altitude sickness, etcetera.   
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But another explanation involves the 
degree of accuracy, and it appears that at 
more crowded times on the crowded trails, 
the number of climbers may be 
underreported. 

 
 
 
 

 
This scatter plot confirms that the 

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

In the case of a volcanic eruption or other emergency, it could be a matter of life 
or death to know how many climbers there are and where they are on the mountain. 
 

Mount Fuji already has good information 
in different languages including the official 
website and hazard maps all in English 
and many other languages.  But in the 
case of Kinabalu, the registration system 
was most useful to locate climbers during 
the 2015 disaster and the subsequent 
search and rescue effort. 
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Perhaps now, during Corona, is a 
chance for Fujisan to introduce a similar 
system.  A number of new software 
applications have already been developed 
that can assist evacuation and aid search 
and rescue operations.  They also help 
climbers.  Every year, many climbers take 
a wrong turn on the descent and can end 
up on the wrong side of the mountain.   
 

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

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

 
In this way, the climbers can be 

monitored through periodic gates and 
checkpoints to create an electronic 
database for disaster mitigation and search 
and rescue efforts.  The pre-paid card could 
also be used to collect revenue for 
conservation. 
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For many climbers in our survey, it was a 
once-in-a-lifetime chance to climb this 
beautiful mountain.  The card could also 
include free entry to other attractions 
around the foot, the Fuji Lake District.  This 
would encourage climbers to stay on one 
more night after the climb and reduce the 
economic leakage. 
 

We know that there is always a risk of a sudden volcanic event but, if we study 
the climbers more closely, it will help us to identify risk predictors and help improve 
hazard warning communication. 
 

During Corona, now is a time of increased social compliance.  Many tourist 
attractions, including national parks, are introducing limits and reservation 
systems to monitor visitor flows. 
 
In Fujisan's case, we need to know the exact numbers, but more than that, we 
need to be able to contact climbers quickly in case of an emergency to give them 
clear instructions in different languages using software applications to help direct 
them accurately as smoothly and effectively as possible. 
 

So, with that, I will end my talk, and I 
would like to thank everyone and arigato 
gozaimashita. 
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Volcanic disaster countermeasures for climbers in Mt. OntakeVolcanic 

disaster countermeasures for climbers in Mt. Ontake 
Minoru Hieda (Town office of Otaki Village, Nagano Prefecture) 
 
Minoru Hieda 
Thank you very much for your kind introduction.  I am Minoru Hieda, the Town 

Office staff of Otaki Village, Nagano 
Prefecture.  It is actually my very first 
time making a presentation in front of 
an audience like this, so please bear 
with me. 
 
First, this is an overview of Otaki Village.  
It is located in the southwestern part of 
Nagano Prefecture with an area base of 
310 square kilometers with a 
population of 713.  The number of staff 
of the office is 43 without any full-time 
staff for disaster preparedness.  Mount 
Ontake stands 3,067 meters.  It is the 
14th highest mountain in Japan, and it 
is the second highest volcano after 
Fujisan.  Tanohara Natural Park is the 
starting point that is at an altitude of 
2,180.  It is a mountain trail that takes 
about three hours, and it is one of the 
most popular trails in this country. 
 
This is where the village office is 
located.  The altitude is about 920 
meters, and by car, 22 kilometers 
higher up that takes about a 40-minute 
car drive.  That is the starting point of 
the mountain trail at an altitude of 
2,180 meters, and Otake Peak stands 
at 2,936 meters and Kengamine is 
3,067 meters. 
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Now, eruption in historic times of 
Ontake numbers four occasions.  All of 
them are phreatic eruption.  The oldest 
was 1979 on 28th of October, early 
morning of October 28, followed by the 
eruptions in 1991, which was quite 
minimal in scale, and after the 2007 
phreatic eruption, we had another 
phreatic eruption in 2014, as you are 
all aware.  Fifty-eight casualties and 
five people went missing after the 2014 
eruption. 
 
These are the pictures of the eruptions 
in the past.  This is the eruption back 
in 1979.  This one was the one in 1991 
and followed by 2007 eruption.  The 
eruptions in 1991 and 2007, here is the 
crater and Ninoike crater that erupted 
or the seventh crater was the crater 
used for the phreatic eruption, and 
eruption in 2014 used many other 
craters other than the number seven.  
This is Jigokudani, and there was 
another crater outside the Jigokudani 
area. 
 
After Mount Ontake eruption, we have 
amended the Special Measures Law 
under active volcanoes in the following 
year of the 2014 eruption, thereby 

enhancing measures against active volcanic activities.  By involving stakeholders 
and encouraging participation of the hikers, we have enhanced the measures 
against possible volcanic events and the terms 'hikers' and 'climbers' were included 
in that framework.  It made mandatory to set up the Council of Volcanic Disaster 
Prevention in addition to the obligation to make operations as stated on this slide. 
 
Three months after the eruption on December 24, 2014, we have established the 
Council of Volcanic Disaster Prevention of Mount Ontake.  Nagano, Gifu, and 
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related municipalities have been 
invited to join this council including 
Kiso Town, Otaki Village, Gero City in 
Gifu Prefecture and elsewhere. 
 
On April 1, 2018, after the amendment 
of the Special Measures Law, it became 
mandatory to set up a Council of 
Volcanic Disaster Prevention.  
Therefore, that has been upgraded 

from a voluntary organization to a statutory organization after the amendment of 
the law.  The goal of the council is to enhance the alert as well as evacuation 
measures for the possible volcanic events and phenomena with cooperation among 
Nagano Prefecture, Kiso, Otaki, Uematsu, Gifu Prefecture, Takayama, and Gero 
City, and it has been joined by 57 member entities since the establishment back 
in 2016.  STF, police departments, firefighting departments as well as mountain 
hut related operators are also joining this council. 
 

Now, Otaki trail and Kiso-machi 
Kurosawa trail safety measures as well 
as disaster reduction measures will be 
focused in my presentation. 
 
The yellow line is the Otaki-guchi trail, 
and the green line is the 
Kurosawa-guchi mountain trail, starting 
in Kiso-machi.  These red lines and 
markings, after the eruption in 2014, 
have been restricted, and it is still a no-
entry zone after the eruption back in 
2014. 
 
Now, let me discuss the levels of the 
alertness.  Depending on the situation, 
it has different alert levels depending 
on the level of fatal as well as other risk 
factors, and measures and actions that 
need to be taken by stakeholders are 
elaborated for each level.  Climbers, 
tourists, and residents can easily 
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understand what they should be doing on each level of alertness, and the alert 
level is announced by Japan Meteorological Agency.  This is the brochure of Mount 
Ontake eruption alert level.  And the level of eruption alert is also explained in 
detail in the brochure. 
 

Now, Mount Ontake has announced 
some alerts as well as predictions and 
that has started in 2008, and eruption 
forecast level 1 was announced when it 
was first operated back in 2008, and 
also, Mount Ontake erupted back in 
2014.  Around the crater area, the alert 
level has been raised to level 3 within 
a diameter of 4 kilometers of the 
craters, and that has also resulted in 

the restriction on entry.  And in 2015, on January 19th, the diameter of the entry 
ban has been reduced to 3 kilometers, and in the following March 31st, that has 
been reduced to 2 kilometer diameter, and on June 26th, the same year, the 
diameter has been shrunk to within the radius of 1 kilometer from the crater, and 

2017 August 21st, the alert level has 
been downgraded to level 1, even 
though that still means that Mount 
Ontake is an active volcano. 
 
This document explains about the 
upgrading of the volcanic alert level 
from 2 to 3.  So, from 1 kilometer from 
the crater, projectiles may reach this 
area if there is an eruption and Otaki 
Village, Gero City, and other areas may 
be affected even with a small eruption, 
and this calls out caution to volcanic 
projectiles. 
 
This shows when the volcanic alert level 
2 was issued.  This is the restricted area, 
2 kilometers from the crater would 
include areas around the 2014 eruption 
site.  So, within 1 kilometer from this 
area, the red dots and above will be 
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closed to visitors.  And Otaki Village, we have the ninth station here, and this is 
what it looks like.  We have the roads or trails cordoned off so that visitors will not 
enter from this area onwards. 
 

This is where we have a level 3 and the 
no-entry zone is 2 kilometers from the 
crater.  The green part was restricted in 
level 2, but now, you can see that the 
area has spread more downwards of the 
mountain, and other trails have been 
closed, but we are just looking at areas 
that are linked to our village, and I will 
not be looking at other trails in this 
presentation. 
 
This one looks at further down the 
mountain, 3 kilometers from the crater, 
the restricted areas.  This one also, the 
arrows indicate 4 kilometers from the 
crater when it was closed off, and the 
arrows indicate places that is further 
than 4 kilometers from the crater, but 
they may lead to the mountain trail, 
and they are areas where it is easy to 
control visitors or mountain climbers.  
The arrows do not indicate points that 
are 4 kilometers from the crater but 
actually places where we can control 
visitor flow. 
 
Now, we would like to look at what we 
have been doing after the alert level 
was lowered to level 1 on August 21st 
of 2017. 
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On August 21st of 2017, the alert level 
was lowered to level 1 where we need 
to always remember that there is a 
potential for increased activity, but at 
the Council of Volcano Disaster 
Prevention, we decided that we will 
continue to restrict entry as if it is a 
level 2 warning, and actual site 
inspections would be carried out, and 
after that, we made a plan to 
strengthen disaster management. 
 
This is a document prepared for that 
meeting, and this is the actual on-site 
inspection.  
 
Twenty-two people from different 
organizations took part in the zone site 
inspection. 
 
This is the Strengthened Disaster 
Management Plan.  Until the trails are 
deemed safe, we decided that we will 
act as if we still have a level 2 warning, 
and we also made some criteria on 
what we need to see in order to lower 
the alert level. 
 
  



102 

Kiso Town first, after the eruption, 
opened up this route, this red part, up 
to Kengamine.  I would like to talk 
about what the Kiso Town did in order 
to open up the trail.   
 
After the Strengthened Disaster 
Management Plan was made from April, 
activities were carried out and then, in 
September, after the on-site inspection, 
executive meeting of the Council on 
Volcano Disaster Prevention was held.  
Explanations were made, and then in 
the same month, we asked for 
comments from the council members, 
and then on September 26th, we have 
eased the alert level.   
 
With the inspection site, we went to 
Ninoike Hutte and looked at the trail, 
and Kengamine shelter was also 
inspected to see if they are usable. 
 
This shows before the eruption and a 
shelter was built on the site where we 
had the Kengamine Hutte and Ninoike 
Hutte. The Summit Hutte was 
demolished, and therefore, another hut 
was built in its place. 
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Other than that, after the alert was 
eased, the Ninoike Hutte – that is the 
photograph you have seen beforehand, 
but from Kengamine, it is a bit far away, 
and this area, you are not able to use 
cell phones but a cell phone station was 
established here so that radio waves 
can reach this area as well.   
 
Also, a PA system was established in 
Kengamine and Ninoike and other 
locations, and from the village office, 
we can send messages through the 
system to the mountain climbers. 
 
Now, I would like to look at what we 
are doing for the climbers at our village.  
The Otaki village has been focusing on 
communication, education, and also 
disaster reduction measures around 
the crater.   
 
In order to send information, we have 
established the PA system, and we also 
have some patrol staff walking along 
the trails.   
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These red arrows are areas where the 
PA system has been established.  This 
is the PA radio and these, after the 
eruption, actually were broken, but 
these have been newly established. 
 
So how do we use this system?  We 
have this plan where information 
coming from the meteorological agency 
goes through which sections until it 
reaches the mountain climbers.  This 
scheme has been set. 
 
This is the Ontake-Otaki app.  If you 
download this app, you will be able to 
gain news, and the village will be 
sending out this information.  There is 
information about the volcano.  If there 
are warnings or alerts sent from the 
meteorological agency, it will be then 
sent through this app to the mountain 
climbers.  That means that the app can 
be used without any intervention by 
the local governments. 
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This is about the installment of the 
patrol staff, and these are also installed 
at the starting point of the trails.   
 
We also have put up some signboards 
and mileage signs.   
 
On the trail, we have put up signboards, 
and you can see also the distance to 
certain points. 

 
Within Nagano Prefecture, a new 
system has been launched as well, and 
this is what they call Volcanic Mountain 
Meister System to enhance the 
measures against volcanic events back 
in 2014.  This is the detail of the 
program.  As I talk, four batches of 
alumni have been graduated with more 
than a dozen meisters working. 
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Nagano Prefecture and Kiso Town 
have installed visitor centers, one in 
the Nagano area, in the mountainous 
area and subtle area that is being built 
by Kiso Town.  This is where Mount 
Ontake and this is Nagano Prefecture's 
visitor center and Kiso Town's visitor 
center right here. 
 
This is the construction site of the 
visitor center, even though the 
construction has been suspended, as I 
talk to you. 
 
Also, measures around and near the 
craters on the part of Otaki Village.   
 
We have installed shelters like these.   
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These are the shelters behind which 
the climbers can hide, and this facility 
will become online sometime next year, 
and this is with aramid fibers 
enhancing the walls of the buildings.   
 
 
 
 
 

 
We also have renovated some trails as 
well.  From next year, restriction can 
be deregulated, at the same time, 
maintaining disaster reduction 
measures. 
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Nagoya University also has Earthquake 
and Volcano Research Center Grad 
School of Environment Studies 
researchers.  One of the challenges 
was that we have not been able to 
establish strong ties that can see the 
faces, and that is why we are currently 
inviting this research facility.  This 
facility was established and opened in 
2017. 
 
 
 
 
 
We have installed some cameras as 
well.  Number of climbers and the 
status can be captured with these 
cameras.  These are the images these 
cameras capture, and this is how 
pictures are taken, and these are being 
monitored by the village office.  This is 
the latest picture taken at 10:30 this 
morning. 
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Finally, Otaki-guchi trail and Kurosawa-
guchi trail are open only seasonally, 
only during summer and fall season.  
Otaki trail and Kurosawa trail are open 
between April and October in a normal 
year.  This has been regulated by the 
Basic Act of Disaster Management 
Article.  Entry, in months other than 
these, would result in a violation of this 
law. 
 
Thank you very much.  I have run out 
of my time already.  Thank you. 
 
 
 
 
 
 
 
 

 
MC 
Thank you, Mr. Hieda.  If you have any comments or questions on this presentation, 
please make use of Q&A function of the Zoom. 
 
We would like to move on to the last presentation. 
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Experiments for Understanding of Climber's Movement in Japanese 

Volcanoes 
Dr. Yousuke Miyagi (NIED) 
 
Yousuke Miyagi 
Thank you for waiting.  We would like to begin the last presentation today titled 

'Experiments for Understanding of 
Climber's Movement in Japanese 
Volcanoes'. My name is Miyagi from 
NIED. 
 
In recent years, especially after the 
1980s, in Japan, there has been 
climbing boom. Many climbers visit 
mountains and out of the volcanoes, 
there are many like Mount Fuji and 
Mount Nasu that are very active but 
still accessible to many climbers.  In 
September 2014, Mount Ontake 
erupted that caused many victims, 
death, and missing people. In terms of 
climbers' trends, it took a long time to 
understand the climbers' whereabouts 
and the number of climbers that are in 
the volcano.  It took a long time to 
understand this, and this caused a 

problem in providing instructions and rescue operation.  In order to understand 
the trend of climbers and sightseers, it is quite important, and this can also be 
utilized for preventing disasters in volcanoes. 
 
In our research project, since 2017, we have conducted experiments to understand 
the movements of climbers in Mount Fuji, Mount Ontake, and Mount Nasu.  Let me 
talk about the overview of our project. 
 
Briefly, I would like to introduce the mountains we studied. 
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As you know, Mount Fuji is the highest 
mountain in Japan.  In 1707, the latest 
eruption is referred to as Hoei eruption 
that actually caused falling ash in 
current Metropolitan Tokyo area.  For 
many years, a lot of climbers visited 
Mount Fuji, and recently, Mount Fuji 
was inscribed as World Heritage.  There 
are many increasing numbers of 
visitors to Mount Fuji. 

 
Now, Mount Ontake had eruption in 
2014.  I am pretty sure this is still fresh 
in your memory.  This is a large 
mountain as high as about 3,000 
meters, but one can make a day trip to 
this mountain.  This is one of the most 
famous 100 mountains in Japan, and 
there is a ropeway to the 7th station.  
Before the eruption, there were 
100,000 people visiting this mountain 
using the ropeway to get to the summit. 
 
Now, this is Mount Nasu.  This is 
located in the northern part of Tochigi 
Prefecture.  There is a historical record 
of eruptive activities between 1408 and 
1410, and there had been repeated 
phreatic eruptions, but there is a 
ropeway available and accessible to 
novice climbers.  It is very popular, 
40,000 people visit this mountain 
every year and the number of users of 

the Nasu ropeway is also 300,000 to 400,000 every year. 
 
We conducted experiments in these three volcanoes, as I mentioned on the second 
slide.  When there was Mount Ontake eruption in 2014, without knowing 
whereabouts of the number of climbers, it caused difficulty in designing rescue 
operation.  Learning the lesson from that, we started the system development, 
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and since 2015, we have conducted 
yearly experiments as Mount Fuji 
Challenge, and later in 2019, we 
extended this experiment to Mount 
Ontake.  This is referred to as Mount 
Ontake Challenge.  And then, in 2020, 
we also went to Mount Nasu.  This is 
called Mount Nasu Challenge.  We have 
had cooperation of many climbers. 
 

We, NIED, were involved in Mount Nasu Challenge since last year, but other than 
that, there have been different organizers participating such as Nagano Prefecture 
for Mount Ontake and FCP for Mount Fuji. 
 

How these experiments were 
conducted?  As you can see the first 
photo at upper left-hand side, these 
beacons are given to climbers.  This is 
very small, about 4 x 4 centimeters.  At 
the entry of the trail, we give beacons 
to climbers.  They will actually carry 
these beacons into the mountain.  Of 
course, we do collect these beacons 
when they come back down. 
 
For each volcanic trail, along the trail, 
we set up receivers.  Receivers are 
actually made of smartphones and 
mobile battery, so it is very simple 
configuration.  These receivers have 
been saved along the trail, on the 
signposts as well as mountain hut.  So, 
the climbers, they can come close to 
the receiver, within 15 meters from the 
receiver, they will be detected.  When 

they go outside the scope, there is no detection.  So, we do obtain data about the 
movements of climbers.  All of these receivers are connected to internet speakers 
at the smartphone.  So, the data will be sent to server on the cloud on a real-time 
basis. 
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The data that we can obtain from this 
system is basically the detection 
history of the receiver, which beacon 
comes close to what receiver on what 
time.  So, that is the exact information 
that we can collect.  So, the climbers' 
data with beacon can be divided into 
two states, stay and move.  Stay 
climber is within 15 meters from the 
receiver.  Move state climbers are in 

between receivers.  So, we can actually understand two different states of climbers.  
For the move climbers, we do not know exactly where they are, but we know the 
last detection of the receiver and the time that it is released, and also, we can 
estimate the walking speed by understanding the detection from two receivers 
back.  The information will be uploaded to the cloud server every 30 seconds.  The 
information will be made available near real time on the web.  What we can 
understand from this data is, first of all, the arrival time of the climber, how much 
time they spent there, and when they leave, and we can also estimate the moving 
speed of a specific climber and the time to reach the summit.  And we also 

additionally understand how many 
climbers actually use which trail, how 
congested a particular trail can be, and 
what are the climbing trends. 
 
As you can see here, this is the 2017 
Mount Fuji Challenge result.  We have 
the course time.  This is an example of 
Fujinomiya Trail. We have the standard 
course time compared to real time that 
climbers needed to finish the round trip. 
 
This is the Mount Ontake Challenge 
example, from Kurosawa Crossing to 
Kengamine ridge.  We understand how 
many climbers are there and how the 
number changes as time goes on. 
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This is the result of Mount Nasu 
Challenge.  You can understand where 
they enter, where they come back, 
what are the patterns, and we have 
two peaks, how many climbers did not 
reach the summit, come back down, 
and so forth. 
 
Now, we also have measured the time 
we needed to grasp the trend of the 
climbers and hikers. Within a 
hypothetical eruption, we calculated 
how much time we would need to 
understand the trend of the climbers 
and hikers.  At the time of the 2020 
Mount Nasu Challenge, it took us some 
two hours to grasp 80% of the entire 
crowd of climbers. Mount Ontake 
eruption took a day or two.  So, 
compared to that, it is a dramatic 
shortening of the time. 
 
Post-experiment analysis included the 
level of exposure of climbers and hikers 
to the risk factors.  Eruption hazards 
exposure of the climbers were 
analyzed.  Hazard data on the hazard 
map was used in addition to the use of 
GIS software to number the climbers in 
a given time period.  There is a range 
of different volcanic hazard, but 
pyroclastic as well as lava flows were 
used as the risk factors when 
calculating the exposure level of the 
climbers. Pyroclastic and lava flows 
and the number of climbers who may 
be exposed to the lava as well as 
pyroclastic flows and you can see the 
changing population and you can see 
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that the highest number was estimated at 10 in the morning, as you can see in 
this table. 
 

How do we utilize that data thus gained?  
That is more important.  In trying to 
use the data, we should look at this 
from two vantage points.  One is to use 
it at the time of the eruption, and the 
other is to use it during non-eruption 
times.  It is just as important to make 
use of this data when eruption is not 
occurring, and depending on the users, 
the way the data can be used may be 
different, but I would like to focus on 

municipalities and other competent authorities that are in charge of disaster 
prevention.  At the time of the eruption and if this system is already implemented, 
quick understanding of the hiker trend can be possible, and that also would lead 
to a prompter guidance provision to the hikers, at the same time, pushing search 
and rescue operations. But there are certain challenges.  Implementation has a 
higher hurdle in terms of the funding and the management and entities to manage 
such system, and these are the hindrance to the social implementation of this 
system.  The data can be used meaningfully with the use of very expensive GIS 
software as I will be discussing later.  We are currently developing, therefore, a 
visualization tool that can be used without the costly GIS software.  Also, the 
connection and reception of the signals need to be enhanced as well. The hiker 
trend and data that is accumulated has not been used in full in the past.  So, we 
need to use this for drill and other occasions to enhance our experiential strength. 
 

This is the visualization tool which is 
being under development by NIED and, 
once complete, this tool can be used by 
anyone and this also can enable 
exposure analysis as well. Use of this 
system during the peacetime is very 
important because eruption does not 
occur at short intervals.  Drill scenario 
can be formulated based on this data, 
and Mount Nasu and Mount Ontake are 
planning to use this system at the time 
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of Mount Nasu Challenge, and we will also learn from that experience to formulate 
the drill scenario. 
 

Evacuation plan review can make use 
of this data as well.  Spatial distribution 
of the climbers and climber behaviors 
can be understood with this data when 
reviewing the possible amendment of 
evacuation plan.  It will be particularly 
useful when understanding the scale of 
evacuation and the manpower needed 
or the distribution of the helmets and 
other equipment.  Evacuation routes 
and emergency descent routes can be 

designed based on this data as well.  Installation of hiker shelters, the location of 
these shelters, and location confirmation methods as well as the possible locations 
of the search and rescue operation headquarters can be figured out based on the 
data, and these other proposals we are currently planning to make. 
 

To wrap up, Mount Fuji, Mount Ontake, 
and Mount Nasu, we have carried out 
experiments, thereby, accumulating 
climber data.  It was a simple system 
using beacons and smartphones, and 
with this system, we have 
demonstrated that we can dramatically 
shorten the time needed to understand 
the trend of the climbers.  Combining 
this with the hazard information, we 
can calculate and simulate the 

exposure level of climbers to risk factors, and this data needs to be shared with 
the Council of Volcanic Disaster Prevention so that we can further enhance the 
measures against such events.  Also, sophistication of the location information 
when the climber is in his move status as well as other demonstrations under 
different conditions will be promoted as well. We are currently targeting 
municipalities, but we will consider involving residents, climbers, and business 
stakeholders as well, and these will be within the scope of our future partners. 
 
Thank you very much.  I would now like to conclude my presentation. 
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Thank you very much presenters for your wonderful presentations.  We will have 
a short break of about 10 minutes, and we will be resuming at 3 p.m., and from 3 
p.m., we will be having a panel discussion on the safety measures of climbers on 
volcanic mountains. 
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International Workshop on Strategy of Volcanic Disaster Mitigation 2021 
 Volcanic Risk Management for Climbers or Tourists in Volcanoes  

 

Session 2: Panel Discussion 
Yousuke Miyagi (NIED) 
Ladies and gentlemen, it is now time to start.  We would like to have the Part 2 
panel discussion on safety measures for climbers on volcanic mountains.  We have 
the Director of Volcanic Disaster Research Center, MFRI, Dr. Mitsuhiro Yoshimoto 
to coordinate this session. 
 
Mitsuhiro Yoshimoto (Director of Volcanic Disaster Research Center, 
MFRI) 
Thank you very much.  I am from the Mount Fuji Research Institute, and I would 
now like to start this panel discussion.  We only have a short and limited time, but 
we would like to make full use of it.  I would like to introduce the panelists.  In 
Panel 1, we had a lecture from Dr. Harry Keys in New Zealand, and he will be 
joining us online.  Next is Professor Thomas Jones from Ritsumeikan Asia Pacific 
University, and from Nagano prefecture, Otaki Village Office, Mr. Minoru Hieda, 
and from NIED, Dr. Yousuke Miyagi.  We have a new member for this panel 
discussion, Mr. Yasuhiko Ota from Mount Fuji Trail Club.  Mr. Ota did not make any 
presentation in the first part, so I would like to ask him to make a short 
presentation. 
 
Yasuhiko Ota (Representative Director of Mount Fuji Trail Club) 
Thank you very much.  I am Yasuhiko Ota, and I am a representative of Mount 
Fuji Trail Club.  Today, why am I here?  I would like to briefly introduce myself so 
that you might understand the reason.  I was born and raised in Fujiyoshida City 
of Yamanashi Prefecture.  I am right now 39 years old.  I am representative of the 
Mount Fuji Trail Club, and I am a board member of the Mount Fuji Guide Union in 
Fujiyoshida City, and I am also a mountain guide registered at the Japan Mountain 
Guide Association.  I was born in 1982. 
 
I started to become a Mount Fuji guide in 2007.  Already it has been 15 years, and 
I have climbed Mount Fuji, I have not counted it, but I believe I went up the 
mountain more than 600 times, and from 2018, I became a board member of the 
Mount Fuji Guide Union. 
 
Mount Fuji Trail Club, this was established in 2016, so this club is in its fifth year.  
Based on my mountain guide experience, I wanted to make climbing Mount Fuji 



119 

more safer and also, I wanted to be involved in environmental conversation as 
well.  That is why I established this club. 
 
There are three businesses that I do.  First of all is tourism including the mountain 
guide business.  Climbing up Mount Fuji, we have some tourists and we also have 
climbing up other mountains around Mount Fuji.  We have night tours.  We also 
have guided tours throughout the extensive forests and lava cave.  Sometimes we 
receive interviews from the media. 
 
The photographs on the right-hand side are ABC News from the United States.  
Good Morning America is one of their programs and Amie, one caster, was here in 
Japan for the Olympic Games, and toward the end of the Olympic Games, she went 
up Mount Fuji, and she wanted to broadcast that in the United States, and it seems 
that this was broadcast in the US. 
 
We have another business, which is an environmental conservation project, and 
we have this project called the Mount Fuji Zero Trash Action.  We carry out some 
cleanup activities, and we also have some CSR activities with companies, and we 
are also involved in SDG's related activities.  Also, we focus on safety.  I believe 
disaster management will be a part of this. 
 
What is it that we do?  The top photograph, this is from the sixth station of Mount 
Fuji.  We have the Safety Instruction Center.  Professor Jones said that counting 
the number of climbers by hand at the sixth station.  Actually, we are doing that 
24 hours a day.  The middle one is the "Mount Fuji Ranger," a patrol stuff 
commissioned by Yamanashi Prefecture.  We, the Mount Fuji Trail Club, are 
working in pairs to do a 24-hour patrol during the high season of the summer.  
Tents are not supposed to be set up along the trail of Mount Fuji, and therefore, 
we are instructing the mountain climbers here.  The bottom one, this is not a 
photograph from this year, but this is from the sixth station.  We also carry out 
some rescue operations. 
 
The reason why I was called here is because probably I am really involved in the 
mountains and therefore if there is an eruption on Mount Fuji, our staff and the 
local government will tie up together in order to secure the safety of the mountain 
climbers.  That is all about myself.  Thank you very much. 
 
Mitsuhiro Yoshimoto 
Thank you, Mr. Ota.  What he was explaining toward the end, as we already heard 
in a different presentation, it is important to do the monitoring and having an alert 
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system and communicating to the public.  These three things are quite important.  
Understanding what is happening in volcano is something that we wanted to hear 
about, that is why we invited Mr. Ota. 
 
Let us now begin the panel discussion.  Earlier in the presentation, we talked about 
the importance of monitoring, having the safety measures and also having alert 
system and clear communication.  I think these are the common messages from 
every speaker. 
 
First of all, Dr. Harry Keys said that system to issue real-time alerts which has 
already been in place in New Zealand.  As a safety measure, it is important to have 
an alert system, but in building the system, researchers in New Zealand, including 
Dr. Keys, what are some of the difficulties and challenges you encountered in 
building up the system of issuing real-time alert? 
 
Harry Keys 
Good afternoon.  The process has been full of learning as we go.  Ever since the 
early 1990s after the main system was introduced by former government agencies 
in the mid 1980s, when things go wrong during an eruption or storm or part of the 
system fails, we have identified the problem and try to fix it.  Sometimes in the 
past there weren’t enough resources or commitment to do that. But nowadays we 
have kept moving towards more reliable systems to try to ensure  that 
communications happen despite another failure for instance at one of the field 
stations perhaps.  I guess that is a short answer to that.  The systems have  
steadily become more comprehensive and robust over all the volcanoes in the 
national park, but it is still not as good as one would like. 
 
Mitsuhiro Yoshimoto 
Having systems, have you had any difficulties in building a system?  Any specific 
episode of having difficulty in building a system? 
 
Harry Keys 
Volcanologists and geophysicists in GNS Science and the earlier scientists tackled 
the initial and subsequent technical problems and upgrades. The availability and 
funding for such work have been important. Its been a big challenge building a 
system that works reliably and within a very short time (i.e. as short as 30 
seconds). Then there are the communication challenges, firstly via radio and more 
recently digital.  
 



121 

The conditions on the volcanoes have also been a major challenge.  The issue on 
Ruapehu has been high density rime ice and power, with ice damaging antennae 
or obscuring solar panels and that kind of stuff.  We have generally got robust 
equipment and related solutions now. But I think the system will always need 
refinements and updating. We will learn next time there is an eruption how it 
operates in the circumstances then  and  whether or what further work is needed.  
 
But I think now maybe the biggest problem is the response from the public and 
trying to educate people.  As I said in my presentation, we can get up to 80% to 
90% of people responding well enough on the ski area, but this still means 10% 
to 20% of people do not.  That is still a problem.  We can get the information out 
to people and we can make sure people hear it.  That was something that was not 
always satisfactory before as not everyone could hear it or understand what sirens 
on their own mean. Now the problem is getting a higher percentage of people to 
act correctly.  
 
Mitsuhiro Yoshimoto 
Thank you very much.  I would like to ask the next question to Mr. Hieda.  In 2014, 
there was a major eruption, and as a result, you built an alert system, and today, 
you have employed a number of safety measures.  Basically, the same question 
to you, what has been the biggest difficulty, Mr. Hieda? 
 
Minoru Hieda 
I was going through my presentation quickly early on.  We already have a 
hardware of the solutions in place, but the challenge is that users, they are the 
climbers who use the shelters there, and if there is emergency communication 
done, it is the climbers who make decisions as to what to do.  The climbers are 
not local people.  They usually come from outside the prefecture.  We cannot give 
them a drill.  So how they act?  We are trying to provide communication to them 
as to what they should do?  That could be a major challenge. 
 
Mitsuhiro Yoshimoto 
As Dr. Keys said, Mr. Hieda also said that what climbers can do as a result of 
effective communication would be the difficult part. 
 
Now, I would like to ask Mr. Ota.  I think there will be various announcements 
from Yamanashi prefecture and various alerts from Japan Meteorological Agency.  
Now, you are involved with the volcano. People in the volcano receive that 
information, would the information be provided precisely and understood clearly? 
 Can you explain how climbers receive that information? 
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Yasuhiko Ota 
In terms of communication, I think that there are multiple problems in Mount Fuji 
because we have so many people involved.  It is not realistic to try to talk to each 
climber. We have official site of Mount Fuji, even if we can ask them to look at the 
website, they will not.  I think it would be very difficult for people who are going 
on a trip to go to the website just to check the safety information.  So, both of 
these approaches are important, home page communication as well as on-site 
information briefing.  What I think is a problem is the manners, like trashing or 
unsafe climbing at Mount Fuji.  When it comes to disaster prevention, there are 
many more things that we need to do. 
 
Mitsuhiro Yoshimoto 
Thank you very much.  Earlier, Mr. Hieda mentioned that they are targeting people 
outside the prefecture because they are the climbers, they are the visitors.  Prof. 
Jones mentioned there are a number of foreigners climbing volcanoes.  Have you 
had problems with communicating with international climbers? 
 
Yasuhiko Ota 
There are two problems.  First is the language difference.  This year especially, we 
received some Indian climbers, so it may not be the English that we need be 
speaking, and there are cultural differences as well.  The Japanese tourists, 
climbers are used to taking trash back home, but it is not the same for international 
climbers.  It is very difficult to ask for better manners.  Volcanic alert 
communication beside those manners, communicating that precisely is also very 
difficult. 
 
Mitsuhiro Yoshimoto 
Now, prof. Jones, you mentioned that there are many Americans climbing up the 
mountains, and if we know that they are Americans, we can try to talk to in English, 
it may not be a major problem, but we have seen increasing number of Asian 
visitors as Mr. Ota said, the people from India, for example.  They do speak 
multiple languages.  As we try to send messages, including alerts to these 
international climbers, especially about volcanic risk, we talked about specific 
monitoring systems, but in terms of communication, what can we do?  What can 
we do better for international climbers? 
 
Thomas Jones 
Thanks for the question.  I think Fujisan already has very good multilingual 
information, not only in English but lots of different languages. But as Dr. Keys 
mentioned, the trick is to persuade the visitors to actually listen to that information, 
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and that is not always an easy task.  I think there are ways that we can reach the 
Fuji climbers, both the domestic and international climbers, more effectively.  For 
example, as there was a shuttle bus running during some of the peak season, one 
idea was to show a safety briefing DVD on the bus while the climbers were going 
up the mountain from the use the park and ride system.  Another idea is a kind of 
safety briefing at the trail head when climbers are paying the donation.  There 
could be a short safety briefing there as well. 
 
So, I think the information is good, but how to communicate persuasively with all 
of the climbers, including international climbers.  Thank you. 
 
Mitsuhiro Yoshimoto 
Thank you very much for your input.  Now Dr. Keys, in New Zealand, there are a 
number of international climbers out of New Zealand and some of them do not 
speak English.  With regard to those international visitors, what measures are 
being taken?  Can you tell us what you are doing? 
 
Harry Keys 
There are a limited number of translations on trails.  There are some places where 
there are some translations, but we found in Tongariro in 2013-2014 that the 
messages were simple, like stop and turn back.  Most people understood the simple 
English with the lights providing a clear visual message on their own.   I understand 
the desire to have lots of different languages but the more languages you try and 
translate, the harder it is to get the message across in a simple form in a poster 
or some interpretations. So after our experiment on Tongariro I became convinced 
that we did not really need to.  We just needed to use simple words with traffic 
light signs – red, orange, green to help.  The traffic light signs are universal, I 
believe. 
 
Mitsuhiro Yoshimoto 
Thank you very much.  Now, let us move on to the topic of monitoring.  Mr. Hieda, 
I want to ask you a question.  Climber app that you were talking about and that 
you have created and disseminating, how many downloads so far, like what is the 
percentage of climbers who download this app, and does this app allow the location 
and positioning using this app?  Is it possible to understand the location of the 
climbers if you use this app? 
 
Minoru Hieda 
Climber numbers – just downloading the app does not allow us to know the number.  
In an emergency, there is a push function within app and that sends a beacon as 
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to where they are and that push button is used for the climbers to let us know 
their approximate locations.  Suppose that there were 100 downloads, and if all 
the 100 people push the button at the time of an emergency, then we can fully 
understand where they are, but just downloading it would not allow us to know 
their location.  App tends to be large in bytes, so some of them downloaded, but 
now that we only have one trail due to the entry restriction, there are climbers 
who do not use it at all because of the large size of the app. 
 
Mitsuhiro Yoshimoto 
Now Miyagi-san, Mount Fuji, Mount Ontake, and Mount Nasu, we did the 
experiment using the beacons.  When monitoring, you really need to know the size 
of the entire population, and Mr. Hieda also touched up on the fact that it is difficult 
to know the person who is actually using the app, even though the number of 
downloads can be counted, and maybe only one person within a given party who 
downloads the software.  So how do you think we can go about facing these 
challenges and glitches?  Knowing the size of the entire population is an idea, but 
to date, it is difficult to ask all the climbers to wear the beacons.  How do we 
overcome this challenge? 
 
Yousuke Miyagi 
Well, social implementation of this system is necessary, for example it should be 
mandatory for the hikers to wear the beacon when wishing to enter the mountain.  
We are now using small size beacons, but the size should be much smaller as well 
so that it is easier for them to carry around.  If this is made mandatory, that can 
be a burden on the part of the climbers, but it is like a mandatory helmet or 
mandatory hiker registration before entering.  Just as the case with these, we can 
make the beacon a mandatory requirement for the hikers to wear and that will 
allow us to get closer to the understanding of the entire size of the population. 
 
Mitsuhiro Yoshimoto 
Understanding the entire size of the population may be very difficult, but Prof. 
Jones also mentioned that the subsidies or other stipends can be used to enhance 
the monitoring system, and those kinds of proposals have been made by Prof.  
Jones.  If this is really possible, this should be ideal, but what do you think would 
be the bottleneck of the universal usage of such a beacon in terms of the 
monitoring of the hiker behavior?  Professor Jones? 
 
Thomas Jones 
Thank you very much.  It is an interesting question, and I think the beacon has a 
lot of potential, but listening to Dr. Miyagi's presentation, a couple of the limitations 
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could be the cost and, of course, the reception in remote mountain areas.  In terms 
of feasibility, there are some software apps already out there, like for example, 
YAMAP.  This is big data, of course.  It relies on substantial number of downloads, 
so that would be the main advantage of that kind of app, and it also functions in 
areas where there are no telephone signals.  So climbers can still find their way 
off the mountain in that situation.  I think there is also an English version of YAMAP, 
which is being developed at the moment, but yeah, definitely, it would be one to 
watch in the future.  Thank you. 
 
Mitsuhiro Yoshimoto 
Thank you very much.  Now going back to Harry, talking of the alert systems and 
automated detection systems, but going into the mountain, location and number 
of people in the mountain, how do you grasp this data?  How do you attempt to 
understand the data on hikers in terms of their locations and numbers?  Do you 
just send the alert so that those climbers will spontaneously come back and return? 
 
Harry Keys 
Yes we just sound the sirens, broadcast the messages or when the light system 
was operating we changed the color. Then people would need to spontaneously 
respond by moving out of valleys, or on Tongariro Alpine Crossing turning back. 
We do not have any electronic system like I think people here are talking about in 
places like Mount Fuji.  We have automatic people counters (pressure pad sensors) 
at four places on the Tongariro Alpine Crossing (See Figure), but the data go to  
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data loggers and so are not available in real time.  We have talked about making 
them digital and communicate to a base station, but that is quite a philosophical  
step in terms of people thinking that Big Brother is watching them, so we have not 
done that.  On the ski area, the ski company has electronic passes so they can 
keep an understanding of where people are, but that is about all I know.  We know 
the general patterns during the day for people hiking the Tongariro Crossing, for 
instance they start in the morning between about 7 am and noon at one end and 
arrive at the other end by the end of the day. We know generally where they are 
at various times of the day (Figure for example), but obviously they move at 
different speeds and move through different places on the track at different times.  
That is average information.  We do not have anything precise in real-time.  If 
there is an eruption we don’t know how many people are on the mountain in real-
time.   That is one of the things that we have talked about, but no progress has 
been made on that.  The guiding companies who represent a small proportion of 
people in the summer but a larger proportion of people in the winter, guides have 
cell phones and know how many people are in their group so they can contact their 
bases and that information can then go to the police or department. Also we could 
get an understanding from car parks and if conditions allowed have helicopters 
operating, but that is the extent of planning at the moment. 
 
Mitsuhiro Yoshimoto 
Thank you very much.  I think on Mount Fuji as well, the guide's role is very 
important.  We cannot count all the people climbing the mountain.  When there is 
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an alert, there are sirens that could be used on Mount Fuji, but of course we do 
not know if it reaches everyone.  Once again, going back to Mr. Ota, the mountain 
guides, the roles that you play, I believe we can understand that it is very 
important from what Dr. Keys has said.  Using electronic systems, if that is not 
possible, I believe people on the spot, if there is an emergency, you will be playing 
a central role when that happens.  What do you see as your challenges?  If you 
can tell us what you see as challenges right now and what difficulties do you see? 
 
Yasuhiko Ota 
Thank you very much.  Dr. Keys said in his lecture as well, but being too fast is 
okay.  For example, Mount Fuji guides, we do not really clearly understand what 
we should do if there is an emergency, if there is an eruption on Mount Fuji.  I 
believe we are all going to fall into a chaos, but as I listened to the presentations, 
I believe first of all, we are guides, so I believe training for us is very important.  
We have to train ourselves early, and we have to train ourselves intensively.  Then, 
when do we do that training?  What is the system for our training?  Setting that 
up may take time, so I believe that could be a major challenge, but since we have 
this opportunity, talking with researchers, I hope that we can start creating some 
sort of manual that we could follow if something happens. 
 
Mitsuhiro Yoshimoto 
There is a question from the audience to Dr. Keys about training on volcanic 
mountains.  Are there trainings already happening in New Zealand?  I believe there 
are, and we should follow that example here in Japan as well.  Mr. Hieda, in relation 
to that question, I believe you yourself go up the mountains sometimes.  On Mount 
Ontake, you are using a system called "Meister system" to train guides and conduct 
Meister training, I believe you are including information about eruptions so that 
they can play a role if there is an emergency.  In the case of Mount Ontake, there 
are staff patrolling the trails, so during the summer season, are you able to locate 
the patrol staff along the trail so if anything happens, they will be able to quickly 
respond? 
 
Minoru Hieda 
In the Otaki-Guchi Trail, after the last eruption, to reduce the restrictions on 
mountain entry, we have a patrol staff at the entrance of trail as well as the 
cordoned off area during the summer season.  In 2014, actually when the eruption 
occurred, the Otaki Summit Hutte and the Kengamine Hutte manager were there.  
They are also taking part as patrol staff.  During the eruption in 2014, from the 
hut where they were, all the way down to the entrance of trail, they took the 
climbers and guided the climbers down.  They understand the mountain very well, 
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so along the Otaki-Guchi Trail, we have these people patrol the area so that they 
can talk to the mountain climbers, and if anything happens, they will be able to 
guide the climbers to safety.  So that is what we are doing at Mount Ontake. 
 
Mitsuhiro Yoshimoto 
Let us change the subject a little bit.  Earlier, we talked about training. Of course, 
analyzing the situation of the mountain is what the researchers will be doing. But 
especially for volcanic disaster management, unlike seismic activity, we need a lot 
of expert knowledge.  so when alerts are issued and also when trainings are carried 
out, the volcanic researchers, how should they be involved?  I believe researchers 
will be playing a very important role here.  People on the site and what would be 
the expectations towards the volcanologists or if you have any examples of 
contributions being made by the researchers in your daily activities?  I think I 
would like to ask Mr. Ota because you are on the mountain actually as a guide. 
 
Yasuhiko Ota 
There are a lot of things that I expect from the researchers for help. I have 
participated in the “skill-up seminars” held by the MFRI, so we have some 
knowledge a little bit.  But once we are on the mountain, we cannot have this 
complex thinking because if we see a mountain erupting in front of us, there are 
only two things we can do, run away or run inside a shelter.  I think manuals 
should be set up very simply so that we can follow them very easily.  So simple 
behavior patterns should be the basis of these manuals so that we can escape 
death.  For example, if there is an eruption, just move away from the crater and 
take shelter.  Simple would be best because we need to have a manual that is 
simple, maybe one or two or three options for us.  That would be probably the 
ideal.  Well, yes, creating manuals, of course, had to be done together with the 
people who are up there on the mountains. 
 
Mitsuhiro Yoshimoto 
Dr. Keys, I have a question.  In New Zealand, a volcanologist, specialist in volcanos, 
how do they contribute?  How are they involved and what are the roles?  Can I ask 
this question to you? 
 
Harry Keys 
It is an important question.  I think the thing we try to do in New Zealand is we 
have the volcanologists and the social scientists working together with emergency 
managers.  Representatives of other agencies involved. collaborating and sharing 
information and together a common understanding can be built up of what people 
need to know and what to do. 
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GNS Science runs training courses about volcanoes and a little about the warning 
systems, and companies have regular training courses for guides or other people.  
Many emergency managers go on the GNS Science courses, But learning about 
management itself is something which takes experience.  Importantly there is a 
series of advisory groups in New Zealand with all these agencies represented who 
need to be.  We set up two in 2003 for the Ruapehu Crater Lake lahar hazard that 
was near at that time and we informed people about the warning and response 
systems, developed and shared plans and practiced them together. After the March 
2007 lahar those groups  evolved into the Central Plateau Volcanic Advisory Group.  
There is now also an advisory group for calderas.  Having emergency managers 
and the physical and social scientists come together and work out their planning 
and what to do is a very powerful and important tool. 
 
One other thing I would like to say is in the buildup to reopening the Tongariro 
Alpine Crossing after the Tongariro eruption in 2012, we had that one workshop 
where we made it mandatory for guides and companies to come along, and we 
talked about all sorts of things as has been mentioned before about evacuation 
and where to go, and the guides were always aware if there was an eruption, 
where would they go, which bank would they dive under, which boulder would they 
dive under.  That was a one off.  It was a powerful tool because it was mandatory 
for them to attend, and I think that that was very valuable. 
 
Mitsuhiro Yoshimoto 
Thank you very much.  In Japan as well, finally, not just volcanologists but social 
scientists are now involved, so there is a positive trend emerging here in Japan.  
So, that this is quite important.  Now, Mr. Hieda, you are actually interacting with 
researchers on multiple occasions since you are the officer of local government.  
What do you think the contribution the volcanologist can make for managing 
volcanic risk? 
 
Minoru Hieda 
In 2014, at the time of eruption, local government, JMA that issues alerts, and the 
research institution to monitor Mount Ontake, we were not able to work together 
because we had not built close relations before the eruption.  So, the local 
government did not know where to contact, who to consult with. Although I was 
not able to explain fully, after the eruption, thanks to Nagoya University, Mount 
Ontake Volcanic Research Institute was built, and we now have a permanent 
researcher there.  This institute, specifically this research area, is constantly 
monitoring Mount Ontake, learning from the lesson of 2014 so we can always talk 
to him whenever anything that is concerning happens. 
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In terms of survey done at Mount Ontake, many experts come on a regular basis, 
and I often climb up Mount Ontake with them.  So, these are great occasions for 
me to receive advice from these visiting researchers.  Even though there is no 
eruption over decades, we have to make sure that we keep these relations with 
experts, don't go back to the status of 2014. 
 
 
Mitsuhiro Yoshimoto 
Thank you very much. Prof. Jones, volcano climbers, including international 
visitors, what can experts do for them?  Can you make a comment? 
 
Thomas Jones 
Yeah, speaking for me, personally, I am not a volcanologist, but I was very happy 
to have been part of a team here over 10 summer seasons, which included a range 
of experts from different fields, including forestry and botany, wildlife management, 
and also the disaster prevention experts.  So, I think that is something that the 
MFRI is doing well, and it is great to see social scientists on board.  Moving forward, 
APU is working with the Ministry of Environment in Kyushu, and we are an official 
partner of the national park there, the Aso-Kuju National Park.  We have some 
internships and various other interactive programs.  Going back to Dr. Keys' 
comment about simple messaging and testing out which pictograms are more 
effective and universal design and things like that as well.  Thank you. 
 
Mitsuhiro Yoshimoto 
Thank you so much.  Lastly, representing volcanologists, I would like to ask him 
to make a comment on what other panelists have said. 
 
Yousuke Miyagi 
Thank you very much.  I noticed there is great expectation of us, especially Dr. 
Keys mentioned that training is important.  Concerning what experts can do, there 
are many we can do, but I think the experts should also be involved with education 
and training.  That is where we can contribute.  That is the first thing.  Simple 
message, Dr. Keys and Prof. Jones both mentioned that being simple is important.  
We experts tend to explain complex things in a complex manner, so we need to 
change that.  So, trying to explain difficult things in simple messages is a very 
effective, useful method.  That is what I would like to keep in mind as we try to 
communicate with the public.  Mr. Hieda mentioned that the face-to-face direct 
relationships which was missing before the eruption, I agree that is quite important.  
Each volcano has Volcano Disaster Management Councils, and we can build such 
an environment through these councils. As I mentioned earlier, we are conducting 
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experiments that involves the local people and local government, and sometimes 
we carry out training in a collaborative way.  These are great opportunities for us 
to build relationships.  We want to deepen relations with all the different kind of 
stakeholders. 
 
Mitsuhiro Yoshimoto 
Thank you, Dr. Miyagi.  It would be nice to continue on and discuss, but we are 
running short of our time.  As we heard in presentations and during the panel 
discussion, we understood the importance of communication, and Prof. Jones 
talked about specific ways.  We have heard advanced examples in New Zealand.  
It is important to minimize the number of casualties and victims at the time of the 
eruption, and that requires timely evacuation that needs to be assisted by the 
guides as well as the mountain hut staff.  Close cooperation and collaboration 
among these stakeholders need to be established.  We also have to create a 
mechanism that allows people to easily understand the alert information.  This 
requires work not only by the volcanologists but also by the government staff and 
also tourist industry as well in addition to the community members and tourists 
themselves. 
 
As Dr. Keys mentioned, it is important to learn as we go and improve as we go, 
and that kind of repetitive, iterative process is needed to keep onogoing.  All the 
presentation and discussion in this workshop will be available asset to promote 
safety on volcanoes, not only on Mount Fuji but elsewhere.  There are volcanoes 
for climbing, and for sightseeing as well, but your inputs are very valuable in trying 
to explore the best practices and policies. 
 
Thank you very much for your contribution for a long period of time.  From New 
Zealand, Harry has kindly devoted his time for this event.  Thank you very much 
for that.  Professor Jones came all the way from Kyushu for very insightful 
comments.  From Nagano too, we have been able to receive very informative and 
insightful presentation.  Dr. Miyagi who moderated this session and gave a 
presentation and all of you who have traveled from afar to attend this event, I 
believe that this turned out to be a very meaningful event.  With this, we would 
now like to close the panel discussion. 
 
Yousuke Miyagi 
Thank you very much, Dr. Yoshimoto, and thank you very much for all the panelists. 
 
Now, with this, we would like to officially close the first and second sections of this 
program.  On the occasion of the closing of this workshop 2021, we would like to 
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welcome the Bureau Chief of Disaster Preparedness of Yamanashi Prefectural 
Government, Mr. Naofumi Seki . 
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Closing Remarks 
Naofumi Seki (Mount Fuji Volcanic Disaster Prevention Director, Disaster 
Prevention Bureau, Yamanashi Prefectural Government) 
 
I am from Yamanashi Prefecture.  I am Seki.  Major international workshop on the 
reduction of volcanic disasters, I would like to take this opportunity to express my 
heartfelt appreciation for all those who have contributed their time preparing and 
organizing this event.  This successful organization of the event would certainly 
contribute to enhance the safety of the climbers, not only in Japan and in New 
Zealand and elsewhere.  I think that meaningful exchanges have been achieved 
on this forum. 
 
The theme of this workshop was volcanic disaster.  We had two major earthquakes 
this morning at the intensity level of 5 on the Japanese Richter scale of 0 to 7, and 
I myself have been responding to these earthquakes this morning.  The residents 
were worried if this could possibly lead to the eruption of Mount Fuji.  Under such 
circumstances, I believe that many of you have faced the risk factors of volcanic 
eruptions on a daily basis.  Volcanic disasters, as has been touched upon by many 
speakers, tend to be wide in area spaces and long in temporal spaces.  Volcanic 
eruption can happen only once in a blue moon, and that usually makes it difficult 
for people to imagine what would actually happen at the time of disaster. 
 
On the part of the Yamanashi Prefecture, we have been working hard to roll out 
the measures against volcanic eruptions, but over the last 300 years, Mount Fuji 
has been temporarily dormant.  So, it is often very difficult to fully feel what is 
going on underneath Mount Fuji, but in March this year, Fuji's hazard map has 
been reviewed suggesting that the impact of its eruption can have an impact in a 
wider area on a speedier timeframe.  Within Yamanashi, we have to prepare 
ourselves for possible eruptions, and that is one of the challenges.  Against this 
backdrop, in the first section, we have received many presentations, and we also 
have been exposed to active discussions in the second section panel discussion, 
was a very valuable input.  Climber monitoring and behavior capturing experiments 
were something that I was personally interested in as well.  We have to live with 
the volcanic mountains.  That means that we have to ensure safety of not only the 
people who live in the community but also those tourists who are visiting these 
destinations.  In this regard, today's workshop was quite meaningful and insightful. 
 
We also have been tuned in by a number of government officials whose offices are 
located to the volcanic mountains as well, so I hope that this workshop proved 
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quite useful for many of you.  I would like to take this opportunity to express my 
heartfelt appreciation for all of those whose participation and contribution has 
made this event possible.  Thank you. 
 
Yousuke Miyagi 
Mr. Seki, thank you very much.  With this, we would like to close the international 
workshop 2021 under the theme of the strategy of volcanic disaster mitigation.  
Thank you. 
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