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Moderator (Yasuhiro ISHIMINE)

Now it is time to begin the International Symposium 2023: Response to large-
scale eruptions impact near volcano. I will serve as the moderator today. My
name is Ishimine of MFRI. To begin with, I would like to call upon Director of
Disaster Prevention Bureau of Yamanashi Prefecture, Mr. Takashi Hosoda. He is
not going to participate. He is not here today but we would like to show you his
video message.

[ Opening Remarks )

Takashi HOSODA (Disaster Prevention Bureau, Yamanashi Prefecture)

Takashi HOSODA

Hello everyone. 1 am Hosoda, Director at the Disaster Prevention Bureau of
Yamanashi Prefecture. I would like to express my sincere gratitude to so many
participants in person and online in today’s international symposium 2023. As you
all know, this year marks the 10th anniversary of the inscription of Mount Fuji as
a World Cultural Heritage site. It has brought us various blessings with its beautiful
scenery and rich nature. On the other hand, Mount Fuji is an active volcano that
has erupted repeatedly and it could erupt at any time in the future.

Once a large-scale eruption occurs, it poses a danger to lives of residents and
climbers. And it can also have a major impact on our livelihoods and economy
through the possible suspension of lifelines and transportation. For this reason,
Yamanashi prefecture is working on volcanic disaster prevention as one of its
highest priorities. Especially this year there has been a major movement, so we
have begun a new stage in Mount Fuji volcanic disaster prevention.

In March this year, the Mount Fuji volcano evacuation basic plan was formulated,
and the conventional evacuation policy was significantly changed, now
encouraging residents to evacuate on foot and tourists to return early. In response
to the revision of the Mount Fuji hazard map in March 2021, this plan was carefully
revised by Professor Toshitsugu Fuji, another volcano expert, based on the latest
knowledge. We are currently working with local municipalities to build an
evacuation system that protects lives and livelihoods and aims for zero evacuation
delays, which is the plan’s philosophy.

Additionally, in June, the act on special measures concerning active volcanoes,
known as the Active Volcanoes Act, was revised, and the headquarters for the



promotion of volcanic research was established to serve as a control center for
observation, surveying, and research on Japan’s volcanoes including Mount Fuji.

New regulations have been stipulated for the national and local governments to
work together to develop human resources with organic expertise. Yamanashi
prefecture will continue to work closely with many stakeholders including the
national and local governments and volcano experts in order to quickly realize the
purpose of the revised law.

Today, we will have presentations from researchers about the impact of large scale
eruptions on areas near volcanoes based on advanced case studies in Japan and
overseas. We are also planning a panel discussion with the speakers. I am looking
forward to the opportunity to hear valuable information that will serve as future
reference. I would like to express my deepest gratitude once again to all the
speakers for taking time out of their busy schedules. And for those who are
participating, I hope this symposium will be fruitful. With that, I would like to close
up my opening remarks.

Moderator
Thank you very much. Next, to explain the purpose of this symposium, we have
Dr. Mitsuhiro Yoshimoto from the Mount Fuji Research Institute.
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[ Briefing ]

Mitsuhiro YOSHIMOTO (MFRI)

Mitsuhiro YOSHIMOTO

Thank you very much. Thank you for attending online and on site. I am Yoshimoto
from Mount Fuji Research Institute and I would like to explain about the purpose
of this symposium.

This international symposium has been held every year with the theme of Mount
Fuji by the Mount Fuji Research Institute. And every other year, we focus on
mitigating volcanic disasters. Together with NIED, we have a two-day event which
is an international workshop and international symposium. Mitigating Volcanic
Disasters, the workshop and symposium started in 2003. This is the 11th event.
In the past three events, we focused on risk management of volcanic eruption,
risk communication, and safety as mountain climbers on volcanoes.

As we have just heard from Mr. Hosoda, if we look at the volcano disaster
management situation around Mount Fuji in March 2021, the Mount Fuji volcanic
hazard map was revised. This year in March, based on the new hazard map, an
evacuation basic plan was established. The new hazard map actually compared to
the previous hazard map, the impact area has been widened. Also, in the
evacuation basic plan, in the past it was mainly focusing on wide area evacuation.
But now the evacuation methods are being shown depending on the scale of
eruption and also what kind of phenomenon we will face. So, the revision of the
hazard map and also the basic plan being established.

Therefore, in this year’s international workshop and symposium we have focused
on the impact on the urban area and also impact on the neighboring areas around
the volcano. On November 2nd in Tokyo, the international workshop was held
where we focused on the impact on urban areas. We have heard from our lectures
and we also had a good discussion. Today, in this symposium we will be looking
at the impact on the volcano’s neighboring areas. We have researchers from Japan
and overseas to make presentations. We hope that we can together think of
evacuating everybody safely without leaving anyone behind.

From Indonesia, we have the Deputy Head of the National Disaster Management
Authority, Dr. Raditya Jati. From the University of Geneva we have Dr. Sébastien
Biass. He will be looking at integrating hazard exposure vulnerability for risk and
emergency management.



From Mount Fuji Research Institute, Ryo Honda will talk about visualization of
evacuation route status in volcanic multi-hazards around Mount Fuji. From the
Toyota Frontier Research Center, we have Dr. Kota Sata who will be talking about
the simulation of vehicle evacuation considering lava flow and evacuation planning
for Mount Fuji.

In the second part, which is the panel discussion, we will have in addition to Dr.
Biass, Dr. Honda, and Dr. Sata, we have Dr. Christina Magill from GNS Science,
New Zealand who gave us a lecture in Tokyo. We will have a discussion on how
to prepare and respond to an eruption. I do hope that this will be very meaningful
for all of you. I hope that you enjoy the symposium. Thank you very much.

Moderator
Thank you very much Dr. Yoshimoto.

Moderator

We would now like to start the first section of today’s program. Allow me to
introduce the organization of the program. We will be having four presentations
from four persons. With time permitting, we will be entertaining some questions
from the audience. Those of you wishing to ask a question online can do so by
entering the questions to the Q&A window on the Zoom screen. Those of you on
site can ask questions by raising their hands. Please wait to be designated before
posing a question.

For the sake of timekeeping, we will have to have the questions at the very end of
the questions, should the Q&A run over the designated 30 minute time slot.

First presentation is to be given by the Deputy Minister of System and Strategy of
BNPB, Dr. Raditya Jati on Indonesian experience on handling the volcanic ash. The
floor is yours.
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“"INDONESIAN EXPERIENCE ON HANDLING THE VOLCANIC ASH"”

Raditya JATI (National Disaster Management Authority)

Raditya JATI

Thank you very much. First of all, I would like to thank you for the invitation from
MFRI in this important session on the international symposium, especially on
talking about the volcanic activity.

As you might know, may I share the slide that Indonesia is archipelagic state. We
have a similar type characteristic as Japan. In Indonesia, many islands, we have
17,000 islands. We have more than 270 million people living in the islands, and
127 volcanoes are active in Indonesia. My presentation is also related to volcano
context in Indonesia, the impact of the ash, and also what can we learn from the
community and some messages that we can take away.

So first of all I would like to share how many people now are living in the island of
Indonesia. It is an archipelagic state. We can say that most of the archipelagic
nations are mentioned also surrounding almost from Sumatra to Java and also
some Makassar islands and also the Celebes. You can see some of the places here.
In like Kalimantan, there is no volcanic activity at the moment, until now. There
you can see how many people at this and 127 actually at this.

We can see the major eruptions in Indonesia over the decades that is a historical
effect Indonesia and had also impacted transboundary, not only in Indonesia but
also have been impacted to other countries in the world. You can see the eruption
of Mount Tambora, Mount Galunggung, Mount Krakatoa. It is an important
volcanic activity, volcanic event that happened also resulted as impacted to
casualties and killing more than 36,000 people at that time.

Also in the 1900s we have Mount Agung, Mount Merapi, and Mount Kelud. Mostly
this is in Java. Mount Kelud, Merapi and then you have got Mount Agung, this is
in Bali. And we have also activities in 2010 on Mount Merapi. Also now the activity
of Mount Merapi, the city volcano in Yogyakarta, this status is alert. Status three,
it means one more step. There might be a possibility to evacuate all the people
surrounding the province of Yogyakarta and also Central Java.

What is really the impact of the ash actually? We have the Mount Merapi at that
time. This is not only eruption that also give the pyroclastic flow. Also there is
volcanic ash that is thrown into the air in more than 14 kilometers in 2010 and
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impacted also not only air traffic at that time but also impacted the agriculture,
transportation, housing of people surrounding Mount Merapi at that time including
health and livestock.

You can see also at that time we tried to deliver some face masks and also how
many people are impacted should be presented and also protected for their health
and evacuated all the people surrounding the volcanic ash at that time at Mount
Merapi. Thank you also MFRI, that is also working together now with Indonesia
on how we collaborate on Mount Agung in Bali at that time in 2018. Actually, itis
not yet exploded but almost it was a deformation and the seismic is also active.
We try to evacuate more than 108,000 people surrounding the Mount Merapi and
later on the community development.

Volcanic ash and the agriculture also impacted at that time in 2010. This is the
latest explosion in 2010 and now it is still active. We have also impacted for the
agriculture and for the plantation. In fact, some of the volcanic ash actually make
the soil very fertile. Sometimes it will also make the land very good for farming.
Also, the sand is also possible for using to build houses. Sometimes eruptions also
have benefit on the economic value. It is not only on the damage but sometimes
it is also positive events. That is why how we can really manage the volcanic ash
itself and not only having the impact we have the thing that also this has erupted.

Also, it impacted on the travel, airport also. Surrounding airport must be closed
because this also impacted to the aircraft. Also, it is not possible to have the
transportation at that time. People must also go to another city to a foreign board
and that is why we also have to have a collaboration with other airport and how
we can really manage this.

Of course, you might see that the volcanic ash also impacted on building houses
and schools, especially when we have schools there. That is why now we try to
overlay all the data of the schools.

As you might know we have a portal what we call NRS. This is all the hazards that
we have including most of an eruption. We have 13 hazards. Similar to Japan,
we have tsunami, earthquake, and volcanoes. We have our data mentioning that
479,000 schools, 75% is medium and high risk. Itis not only on volcanic but it is
also related to flood, landslide. It is a big homework now how we can really make
sure that all the schools are safe, especially if they are talking about the location
of the school itself and the surroundings.
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Many things that we can do also are related on that, on prevention is how we can
really prepare sister school. We have experience, many people have to move out
or evacuate but the children still can go to school. We have experienced on that
in 2018 in Bali, including Agung, and people in Karangasem and Klungkung, they
have to evacuate in some village but the children still can go to school in another
village. This is why it is not only on the impact of the infrastructure but also on
the livelihood of the people.

Here you can see some of the impact during 2010 in Merapi. Some livestock also
were impacted by the volcanic activity. Even in Bali at that time, 2018, we had to
evacuate 120,000 people but we had also 20,000 livestock, cows that should be
evacuated at that time. It was challenging to evacuate at that time. But then
some farmers are also planning to have to sell their cow. But the government also
tried to mediate that it is not mandatory that they have to sell the cow. We tried
to make sure the asset and the livestock of the farmer are safe. That is why we
have experienced not only how the people have to be evacuated but also how
actually the livestock or the livelihood of the people have to be also safe.

How really to handle the ash actually when we see that it is very actively
contagious to our health including how we can really put the health activities
including the health minister, and also the local health agency in province or district
are trying to help or other NGOs and also Red Cross together with the national
disaster management authority, the military, and police. How we can give the
response during that time in 2010 and also 2018. There is another eruption but it
is a little bit not too hard in 2007 in Merapi. But I think this is the time that the
government has also to work together not only with the military and police but
also with the community and NGO and also the people surrounding volcanic activity
to prepare and serve if something is happening.

Related on the livestock, the agriculture activity and the livestock, we have, how
do you say, communal livestock for evacuation. It is also managed by the agency
of agriculture and livestock at the local province level and also the district level
with the community and also the head of the village to understand and to give the
people to understand they can put their livestock in the communal place that they
do not have to go back to their village and feed them. We prepared a place where
the communal livestock are there.

And after the ash, it is also our homework how to clean it up. Of course, it impacted
also to heritage sites. As you may know Borobudur, maybe some of you also have
been visiting Borobudur in Central Java and Yogyakarta located there. When the
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eruption in 2010 impacted, you can see in the middle picture that now they have
a prevention. When Merapi might have erupted, they are trying to cover the stupa,
99 stupa should be covered rather than cleaning up after the eruption.

Maybe this is only a heritage place or area but 300 families are also depending on
the livelihood in this activity of the Borobudur temple. It means that some people,
they have souvenir shops or traditional markets, or even tourist guide, they are
also working near the Borobudur temple. They are depending on the livelihood at
that time. In around three months Borobudur temple was covered. It means also
the livelihood of the people also impacted. They would also be able to work near
the Borobudur. The challenge is also not only cleaning it but also to make the
people of the livelihood surrounding the Borobudur getting better.

I would like also to share lessons learned also with the local government of the
Bali provincial and also district level including the community, 28 villages
surrounding the Mount Agung. At that time, we tried to put awareness and
literature on Mount Agung itself. It was also challenging for us at that time when
there was disinformation or misinformation about Mount Agung when it started to
active and the media putting the image of Mount Pinatubo at that time. People
from other countries are given travel warning to Bali, not to travel as a tourist in
Bali. At that time, it was also challenging for us to clear the media context on this
disinformation. But we tried to promote that. It is not really impacted, also not
to the airport but also only impacted only 5% of Bali at that time.

120,000 people were also at that time evacuated and then it is just to prepare to
not to be impacted by the eruption. At that time, we tried to put communities
around in 28 villages to be aware. They put themselves as one of the local
community gathered together what they called Pasebaya. Pasemeton Jayabaya
Gunung Agung, it means solidarity to save from Agung. The BNPB and also the
local DRR Forum also tried to put communications surrounding the 28 villages.
They are allowed to have the repeater and they tried to put the context and
education if there is any awareness that people should also evacuate by
themselves.

And these activities until now, if you go to Bali, you can check the people
surrounding Mount Agung. They are the Pasebaya Agung. Also these people are
also located in this village and informed surrounding including against hoaxes and
also how to evacuate is the center village can be done? How is the distribution of
the food? The emergency volcanic hazard education and so on? I think this is a
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self-funding of the community itself how they prepared themselves before the
Mount Agung is erupted.

Of course, they are volunteers. Also, how to put the members of the volunteers
including how to put the commitment. Also, the spirit of the volunteers also can
be to protect them and also to protect the people surrounding including the tourist
activity that want to go up to Mount Agung itself.

Until now, Pasabaya also invited at that time MFRI. I think he explained how it
also was built with the government of Indonesia including the BNPB. They are also
equipped and also trained how to protect themselves and how to do search and
rescue, also how to put the young generation also to be aware of the eruption
itself.

At the end of my presentation, we would like also to mention that residency is a
very local issue. That is why community empowerment, community capacity at
village level should be resilience, sustainable and resilient for the future. It is
important to have a contingency plan especially on handling the ash and also to
carry out and develop the resources that we have. For the surrounding villages
that can also help the others surrounding the volcanic activity.

Education is very important. That is why education for the community, they have
to know where to evacuate, how to evacuate, in how many minutes they can
evacuate. What part they are supposed to be prepared in the evacuation,
temporary shelter, and how to deal with the volcanic ash including preparing the
mass itself. It was also challenging at that time in 2020 when the activity of Mount
Merapi is beginning and there is COVID-19. There are two kinds of including health
protocol is very important. People are not allowed to go inside this place except
the people that were inside their communal displace activity and including people
have to be trusted to get inside the activity itself.

There is also an alternative for the policy. We have experienced on Mount Merapi
we have dedicated. Land ministry is also included. There is not only the BNPB but
also the Minister of the Energy and Mineral Resources. We have also the center of
volcanology and mitigation for disaster. We have an office on monitoring on the
volcanic activity in Yogyakarta. There is also one of the famous posts for
monitoring of the office itself. Volcanic ash is also one of the how to put into
prevention is very important before it happened. I think collaboration is very
important, means that not only the government but also the private sector. The
community is helping how to clean up the ash so we have an experience on that.
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Including on the school children, they also try to in service. So, I end my
presentation. Again, thank you very much for this very opportunity to be part of
this international symposium. Hopefully this can pick some lessons learned that
we can also share together. Thank you very much.

Moderator

Thank you very much for your presentation. We seem to have lots of time for
questions. We are happy to take them on site and online. Please raise your hand
if you have any questions on site and you can also enter your questions to the QA
window on the Zoom screen. Anyone would like to ask a question?

Q1

Thank you very much for sharing your valuable Indonesian experience with us this
afternoon. Toward the end of the presentation, you discussed the activities by the
community members and the volunteers. On the part of the Indonesian
government, what types of support has the government provided to these people?

Raditya JATI

Thank you very much for the question. First of all, we also learned how we can
really handle the disruption of the hazard itself that it is not only impacted for the
people at that time. It should be also the cycle of disaster should be also educated.
It means not only when the response happened but also when prevention and also
rehabilitation is one of the things.

One of the supports from the government actually is to build the residents village
what we call [Foreign Language] or we call it the resident village activity is a
program from the government to the local communities of how they can prepare
themselves, how they have to be equipped, and how the information should be
here on them. First of all, it is not only how to prepare in education but also to
have the equipment. Especially when we see on Agung, at that time we provided
communication equipment including the antenna, the handy talking, and also the
communication equipment that can be also accessed for the people surrounding
the village.

The other is also the map. That is also amended. That is for the local government
who have, especially to be updated every five years. The government also present
early warning system surrounding the volcanic activities for the people to
understand the deformation or the activity began, seismic began, then some of
the people, they know what to do and to evacuate themselves.
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The other is also to support the simulation and how the activity should be also
trained to the people and the village that is in the most hazardous area. Every
26th of April, this is the National Preparedness Day that all over Indonesia they
simulate by themselves. They simulate especially with the local government and
the local disaster management authority and also cover as a partner of the local
community. Itis not only the government itself but the military and the police is
also together in one of these activity. I think this can answer your question. Thank
you very much for the question.

Q1

Thank you so much.

Moderator
Thank you. Are there other questions or comments? Yes please.

Sébastien BIASS

Hi. Thank you very much for this very interesting talk. I just have a question.
From your experience, how does the cultural knowledge of the people around the
volcano from one volcano to another volcano within the same island, or from one
island to another, modulates the response and the impacts of eruptions? Do you
notice a big difference or what do you think are the driving and the most important
factors that change risk as a function of the perception and the cultural and local
knowledge of it?

Raditya JATI

Thank you for the question. As you might know, when we try to build the solidarity
of the people surrounding the Mount Agung, we ask the people at Merapi, Mount
Kelud, Mount Semeru at that time to live in with our staff, live in the 28 villages
surrounding Mount Agung at that time and to explain how is the experience in their
community surrounding Mount Merapi, Mount Kelud, Mount Semeru could be
transformed on Mount Agung. This is how we can really transform the education
and to be awareness.

The entry points actually to culture-to-culture transformation, I know it is very
challenging because different culture might also have different opinion on how they
react and the perception of the culture itself. Sometimes it cannot be also
transformed to another cultural activity. For example, what we have done in Bali,
what we have done in Java like Merapi, Semeru, Kelud, Bromo, maybe it cannot
be transferred to one in Sumatra including in Sinabung at that time because it is
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different characteristic of explosion and it is also different characteristic of impact
at that time.

When Sinabung explode, there is also more than five years it is very active. It
was also impacted to the household, so they have to move and relocate the people.
This must be also very different activity. But similarly, we bring the culture as the
first knowledge to give it to them. I think this is a very good question and it is
also still a big number for us all the other mountain to also have the community
awareness. Thank you very much.

Sébastien BIASS
Sorry I knew it was a difficult question.

Moderator

Thank you. Any other questions? There seems to be a question posed online.
One question from an online participant, let me read the question for you. From
Mr. Yamaguchi we have the following question, in your presentation, you said that
the measures against disinformation was very important. What type of measures
did you take against what types of disinformation? Can you share with us a couple
of concrete examples? Thank you.

Raditya JATI

Thank you very much. We collect or access our disinformation at that time. When
the Mount Agung erupted at 2017, there is in the media they put the line that
Mount Agung impacted for the whole island. The image that they put actually is
not Mount Agung. It was the picture of Mount Pinatubo in Philippines. And the
image at that time is that Bali is a very dangerous place to go. So some countries
have travel warning and say to the people not to fly to Bali. Since you know, Bali,
the most income is from the tourism activity. That is why at that time the tourism
activity is declining and also impacted to economy of the people.

How we can really try to put media a campaign at that time. We tried to put with
all the media mainstream to put Bali is safe. Some tourists in Bali, they are holding
signs Bali is safe. And we put maps as you have seen in the presentation. It has
not impacted to the airport. Itis only some part in the north of Bali at some places
like Kuta, Legian, and other places are still open. It is not the whole island.

This type of disinformation or hoaxes, it is very important that we have to have
the right information for the public first to understand that actually the government
has also tried to work together with the Ministry of Communication and Information,
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that this is also given to the wide part of the other foreign country at that time.
This is our experience during Mount Agung and Bali. Thank you for the question.

Moderator

Thank you for that answer. I think it is time to move on to the next presentation.
Next presentation is from Dr. Sébastien Biass of University of Geneva. Integrating
hazard, exposure, and vulnerability for risk and emergency management, the case
study of Vulcano Island, Sicily. Thank you very much. The floor is yours.
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Longitudinal werk at Vulcano Lengitudinal work at Vulcano

CERG-C Pragram ENSURE Project CERG-C Program ENSURE Praject
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related risk Territories facing Natural and Matech Hazards: related risk Territories facing Natural and Natech Hazards:
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» Stratigraphy: Di Traglia et al (2013, Baumann et al (2019}
« Hazards: Biass ot al (2016 a—c), Gattuso ct al (2021}, Sclva ot al (2020}
& Vulnerability /risk analyses: Galderisi et al {2013), Ronadunna et al (2021)

« Crisis management: Bonadonna et al {2022)
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Longitudinal work at Vulcano

CERG-C Program ENSURE Project
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Hazards at Vulcano

& Stratigraphy: D7 Traglia et al {2013), Baumann et al {2019}
o« Hazards: Biass et al (2016 a-c), Gattuso et al (2021), Sehva et al (2020)
o Vulnerability/risk analyses: Galderisi et al {2013), Bonadonna et al {2021)

o Crisis management: Bonadonna el al {2022)

— ADVISE: Integrated volcanic risk assessment
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North: Exposure to PDCs, lahars, VBPs, gas, landslides

Eruption type  Frequency and Events

Phreatic eruptions  Reference Eruption 1727 Eruption 1444, Commends - Pyroclastic density e Ballistics 21400 J ==
Number 8 i ﬁ) currents
Frequency 30 <10 12 ! T

Effusive activity Reference  Pistre Conte, Palizzi, Commenda, Vulcanella {4), Punte Nere
Nurmber
Frequency 9.0 -10 % a '

Strombolian activity  Refersnce  Wulcanello 3, Vilzanells 2, Vulconella 1

Murmber %
Frequeney 3.0 x 1073 4=1

Vulcanian cycles  Reference 1856 90, Pietie Cotte (3). Palizzi (1)
Mumber 5
Frequency 50«10 75 !

Subplinian eruplions  Reference  Pictre Corte, Palizzi (2)
Mumber 3
Frequency 50 -10 1a !

CO: emissioris
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South: Tephra > 250% probability to exceed roof collapse thresholds

From hazards to risk
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Methods Methods

Option 1: Exposure-based Option 2: Quantitative Option 1: Exposure-based Option 2: Quantitative Option 3: Semi-quantitative
analysis impact analysis analysis impact analysis assessment
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Quantitative impact analysis

» Probability of roof collapse from tephra load
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Quantitative impact analysis for tephra fallout

Roof collapse + fragility cures of Spence ct al (2005)
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Quantitative impact analysis for tephra fallout

Roof collapse — tragility curves of Spence et al {2005)

Roofing stuck

18.90%

Roof collapse — fragility curves of Spence et al (2005)

Quantitative impact analysis for tephra fallout
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Quantitative impact analysis for tephra fallout

Hazard
> Prob. isamass map
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Quantitative impact analysis for tephra fallout

Hazard
— Prob. isomass map

Vulnerability
> Physical vulnerability

Impact analysis
— Prob. of roof collapse

lasting Vulcanian
MI[P=50%]

TH0% 25% 50% 75% 0%
Probabilty threshold used for compiling
probabilistic isomass maps
— 50% of the roofs have a >20%
probability of collapse
> 90% of the roofs have a >63%
probability of collapse
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Quantitative impact analysis for tephra fallout

Hazard
— Prob. isomass map

Vulnerability
> Physical vulnerability

Long-asting Vulcanian
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Pros and cons of quantitative approaches
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Semi—quantitative assessments

— Risk on the road network from tephra load
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Pros and cons of quantitative approaches

wh Pros:

Risk management

» Quantitative ek
stematic error analyses

Risk = f(H, E, V)
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Semi—gquantitative assessments

Semi—quantitative assessments

» Risk on the read network from tephra load — Risk on the road network from tephra load
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Semi—quantitative assessments Semi—quantitative assessments

Physical vulnerability: Vulnerability to stress Systemic vulnerability: Vulnerability to loss of services
Roads:

P m  Maintenance Drainage  Constrictio 1D road il Total Mean
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“From field mapping to risk analyses: development and application of a
risk framework at Vulcano island (Italy)”

Sébastien BIASS (University of Geneva)

Sébastien BIASS

Hi. I come from the University of Geneva in Switzerland which you might know
for the watches, the chocolate, and the mountains. I am going to present some
of the research that we have done in trying to not look only at hazards from the
volcano but also at various components of exposure vulnerability to try and
estimate the measure of risk that could be useful for risk management and
emergency management.

Today, I will take you to Italy in Sicily on the island of Vulcano which is this small
tiny island here. This is the south of Italy. This is Sicily. Stromboli volcano is
here, the Etna is here, and we are looking at this small island of Vulcano.

Some of you might know it because it was first described by Mercalli and Silverstri
and they described this Vulcanian eruption style. Soon after the eruption, this is
a painting from 1891. You see that the island is uninhabited. Nobody lives on the
island. This is the end of the 19th century.

It has been not populated until the 1950s when people realized the tourism that
could take place in this island and started constructing in a crazy way. This is
taken from more or less the same view. What we see is the peninsula of Vulcanello.
We have the main active volcano today here which is called La Fossa and the old
structure that is called Piano.

Sorry for those of you who are not geologists, but I will just give a quick
background. The picture before was taken from here, and we look from north to
south. This is the old volcano that is few 10,000 years old and this is the most
recent volcano of La Fossa which started erupting 5000 years ago.

The activity of the past 1000 year was, so everything that is not purple here has
been erupted in the past 1000 years. The main eruptions took place on the volcano
of the cone of La Fossa which is the main active cone. There were some lava
platform. The Vulcanello eruption created this lava platform. The last eruption of
which was in 1550. And as I said, the last eruption of La Fossa was in 1888 to
1890. The same types of eruptions as you have witnessed for the past 50 years
in Sakurajima.
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Since this last eruption, it is clear that the volcano is still active. There is a lot of
fumarolic activity that shows interaction with magma depth. Very recently, in 2021
and 2022 there was a new crisis with increased seismicity and increase in the
temperature and the content of volcanic gases of the fumaroles. You can see that
this is before the crisis. This is during the crisis. This implies that there is magma
at depth that is in placing. We do not yet if it is going to erupt but it still
demonstrates that the volcano is very much active and there are some people
around.

This is a map that we have produced of the island. We have three localities: Porto,
Vulcanello, and Piano. You can see the road network. You can see already that
there is one road connecting the two parts. We have three evacuation harbors:
one small here, one here, and one here, which would be the main evacuation points
in case of an eruption.

The volcano has an area of 20 square kilometers, which is not great. There are
1200 official residents. Most of them live here in Piano. But the critical thing here
is that in summer the daily number of visitors can go up to 15,000 to 20,000
people, visitors daily coming from the other island. So, we know that an eruption
in summer compared to an eruption in winter is going to be a very different story
as you know as is the case for Mount Fuji-san.

Since the 1950s when people started coming to the island and building
infrastructures for tourism, this has been done with no regard to the volcanic
hazards. There was no control from the government, so no urban planning. As
you can see that the closest houses are now less than 500 meters away from the
main crater. The problem is that most of the economy depends upon tourism. So,
72% of the economy is related to tourism.

If we look at the infrastructures, they are critical at the local scale and mostly they
depend on the mainland. For instance, the water supply, the electricity supply is
critically dependent on the mainland.

Importantly, because we are going to look at that pretty much today, there is the
road network when we see that there is already some roads that are very critical
because they connect the two sides of the island, and some very winding roads
that lead to evacuation points. And as I mentioned, we have three harbors of
evacuation, and there are also three heliports that the civil protection considers to
add maintenances but not much for evacuation.
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To sum up, it is an insular context which gives a critical type of vulnerability. There
is @ complex exposure that varies through time as a function of the season.

In this context, we have been working on this island for the past 15 to 20 years,
doing work with the civil protection, the local authorities, and the people. We do
exercises with the school and the kids, and in the context of a training program
that we provide at the University of Geneva on risk related eruptions and in the
context of a European project that we have developed.

We have published much, a lot of research both on the deposits, the associated
hazards, but also on the vulnerability and risk analysis as well as crisis
management which have led us to propose one among many models to integrate
aspect of hazard vulnerability into a measure of volcanic risk. This is what I am
going to present to you today.

First, let’s just look at what hazards are in Vulcano. This is very short. It is just
to show you that we have quantified the frequencies from the deposits and we
think that the most critical eruptive scenarios would be Vulcanian cycles, so long-
lasting small explosive eruptions as well as small subplinian eruptions.

So explosive activity, to the north the island is exposed to Pyroclastic Density
Currents as we see here. To ballistics, this is some probabilistic ballistic modeling
that we have done. To Lahar, this Lahar’s scenario considered only the situation
today but with any addition of new tephra that could change. And gas emission.
The main problem in volcano is CO2, because CO2 has no smell. We cannot smell
it so the government is scared that people here could get infected by CO2 and not
smell it in case there is a new increase in the flux.

In the south, the main problem would be the accumulation of tephra. This is some
probabilistic hazard modeling that we have done both for an eruption of VEI3
subplinian. This is an eruption that would be very intense but lasting a very short
time. And that would be more of an eruption like Sakurajima which is repeated
emission of tephra. Over here, we model an eruption lasting between one to three
years. And what these maps show is that we have a probability. This shows the
probability of accumulation greater than about 10 centimeters. Everything that is
bright orange means that we are pretty much sure that this eruption will exceed
accumulation of 10 centimeters.

This is the first step having hazard assessment, but how do we go one step forward
and try to estimate what impacts this hazard could have? This is what led us to
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formulate this ADVISE framework. In this framework, we first start by considering
hazards. And to consider the hazard, we have to consider what type, when do
natural phenomena become actually hazards and of what nature are they going to
be? Of what intensity are they going to be and where and when are they to
appear?

Then, we look at element at risk. What could be impacted by those hazards? We
look at five different aspects, so from the natural environments, the built
environment, infrastructures, social system and economic system. I am going to
talk mostly about the built environment today and the infrastructures. We have
done a lot of work on trying to account also for social aspects and socioeconomic
aspects, cultural knowledge of potential impact on the economy that these
eruptions could have.

Then, we look at the vulnerability of these systems. What are the conditions that
would make adverse impacts on these elements? What parameters, factors
increase the vulnerability of the systems? We look at three types of vulnerability.
The first type of vulnerability is a physical vulnerability. This is a physical stress.
So, would a building or a road be destroyed by a hazard? Then, we look at the
functional vulnerability. The functional vulnerability is, should a hazard occur,
would there still be functional - would a segment of road be still functional or not?

And finally, the systemic vulnerability will look at a loss of service. So, when for
functional vulnerability we look at one piece of road, this translates into a systemic
vulnerability as the reliability of the entire road network, so we go from the
individual feature to the entire system. Somehow, we are also trying to assess
resilience. And what the previous speaker has demonstrated of community
engagement are all aspects that can increase the resilience and increase the ability
of impacted people to recover from an eruption.

Finally, all these components formulate the basis of the risk. There is not one
unique definition of risk. In this context, we consider the risk is a function of the
hazards, the exposure, the vulnerability, and the resilience. And somehow this
can be used over the long term. These are discussions that we have been having
for the past few days. Over the long term, what can you do over the long term,
long before an eruption occurs, and what should be done during the time of a
crisis? This risk should inform both timescales.

Throughout our research, we have identified three main approaches that we can
take to express this risk. The first one is not really risk, it is just an exposure
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analysis. We have the hazard footprints, we have exposed elements and we can
just quantify the exposure. This is not impact, this is not quantitative, but it is
already an information. How many people could be affected by ash from Mount
Fuji? We do not say how adversely they could be affected. We just count how
many people.

The other option that I will first illustrate is a very quantitative analysis. If we
know a lot of information, then we can start quantifying a probability of having a
given damage. For instance, I am going to show you a probability — a study that
we have done where we quantify the probability of roofs to collapse under a tephra
load as it was demonstrated by the previous speaker what happened around
Merapi.

Finally, I will today try to advocate for a third approach, which is complementary
to the two other ones, but that has also advantages which is a semi-quantitative
analysis.

So, to start with a quantitative impact analysis, and I am sorry if it is a bit dry.
Here, we are going to look at the occurrence of the hazard on the built environment,
in this case roofs, and we are going to look at the physical vulnerability. So, how
can tephra fallout collapse a roof? This is pretty much important for the long-term
risk management. We use a vulnerability model that describes the physical
vulnerability of some types of roofs that can be found in Europe.

Based on this model, so this is the amount of ash that we simulate in our
probabilistic modeling. Each curve represents one type of roof, ranging between
a weak roof to a strong roof. These are people that collected data all across Europe
and defined four categories of roofs. On the Y-axis, we have a probability of roof
collapse. This model tells us that for one given accumulation of tephra, so depth
of ash, we can estimate what is the associated probability of a roof to collapse.
And so, we have done an extensive mapping of the roof structure on the island
along with engineers. We were able to estimate which of these models fits best
each type of roof. And so now, if we have hazards and this shows tephra
accumulation, if we have a model that describes the physical vulnerability, then
we can estimate how many roofs are going to collapse.

Here, I am going to not take you too much through the details of this plot. But
pretty much this shows the accumulation of a 50% probability of occurrence, which
leads us to this column. And then we can see, for instance, that 50% of the roof
have a probability to collapse more than 20%. This is very confusing. The point
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that I want to make here is that these methods allow us to constrain uncertainties.
In a probabilistic manner, we can estimate what information we might not have.
So probabilistically, we can sample different scenarios and we can constrain the
errors. In this case, what you can see is that the errors are very wide and very
large. How useful would that be for crisis management? I guess not very. But
for the long-term management, some stakeholders might want this kind of
variability in error and uncertainty analysis in the impact.

It is good to have quantitative methods because they can feed into loss models
and can really do decision making with it. They allow for systematic error analysis.
Here we show just for physical vulnerability, but there are other dimensions of risk
that we need to consider. And if we had to do quantitative analysis for all of them,
it would be very hard. They also require large amounts and recent data. This is
why we developed the semi-quantitative approach.

Here, I am going to explain this and that might be interesting for you as well, the
risk on the road network from tephra load. We look at infrastructure. We are
going to try to quantify all aspects of vulnerability and describe the risk as a
function of that. We are interested in the road network. And we see, for instance,
that roads have different width, different quality of constructions, different
protection systems as we can see. We are interested in understanding how these
roads would perform in case of an evacuation to lead to those harbors. Those
harbors also have different physical vulnerability, have different properties.

To do that, we developed sets of indicators. We do not quantify. We use our
expert judgment to try to provide a relative score. For instance, for the physical
vulnerability. And here the physical vulnerability, we try to describe the level of
protection, the maintenance of the road or the pavement and construction. We
are assessing — I am not going to go into detail, but all of these are indicators that
we have defined and we have described in the field. For instance, two days ago
we have talked about the impact of earthquake. How a collapsed building due to
earthquakes before eruption could change the road conditions. Well, that is why
we try to take into account here.

In this case, we see that this road leading from the north to the south has a very
low physical vulnerability because it is in great shape, it is fairly well maintained.
The second dimension of vulnerability we want to describe is functional
vulnerability. Here, we are interested in describing the internal redundancy and
interdependency within one given asset, not yet the system.
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Again, not into the details, but these are the indicators that we developed. You
can see that well now this segment of road has a slightly higher functional
vulnerability because there is no redundancy and there is a high interdependency
of other road assets to it.

Finally, we have a systemic vulnerability. Systemic again is the loss of service.
We look at the system on its own. Can the system be transferred to somewhere
else? Are there external interdependencies amongst them? In this case, this road
segment becomes very, very vulnerable and very critical because it connects, it
can really isolate the two parts of the islands.

In the end, looking first at the physical vulnerability, we have the vulnerability.
We have a hazard that we will classify, and we have a physical damage, potential
physical damage. The road leading to this evacuation has a very high physical
damage because it is in poor condition, and it is across fairly high hazards.
Whereas this bit of segment is in good condition, but relatively lower hazard so it
has a much lower physical damage. Again, bear in mind that this is all relative
scoring. This is not quantitative.

But now we can do that for physical damage. As I show, we do the same for the
functional damage. The systemic damage for us does not depend directly on the
hazard. The systemic damage depends on the relationship between the hazard
and the physical vulnerability, the hazard and the functional vulnerability, and then
the systemic vulnerability. So, the systemic vulnerability is not directly related to
the hazard.

Finally, you can forget this humongous equation. But we can express a final score
of risk or an approximation of risk. This risk considers the vulcanian scenario, so
long-lasting eruption scenario, and what would happen after six months of eruption
or three years of eruption if no cleanup operations were undertaken.

And we can see that this road here is very critical for evacuation as we defined.
This segment of road is critical from the beginning and then other parts of the
segment of the road become critical as the eruption progresses.

From a long-term risk perception, these types of maps although they are relative
so we need to compare one to another, it is not an absolute quantitative measure
of risk but that can help identify parts of the transport system that requires
intervention. That might be something interesting in the case of Mount Fuji in
order to map where you could have potential problems as well as through time
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because how will that evolve in case of an eruption that lasts for a few days to a
few months.

Here we see that from this approach, the south is much more at risk than the
north. From emergency management, we again can identify what are the weakest
parts of the transport system that could prevent rescue or evacuation. Is there
any redundancy? Can we transfer the service of the road network to another road
network, something like that. Again, I have shown that for the road networks but
that is something that we are trying to express as well for the electricity network
and for other types of lifelines possible.

This is what I wanted to say. For me, ADVISE is something modular that can help
you to play with and really understand where the critical areas could be around
Mount Fuji or any volcano. It helps identify some aspects that can be strengthened,
because ultimately what we want to do is to reduce risk. It can serve both for
long-term risk management and also emergency management. But I think the
critical thing here as well is that the associated research must be multidisciplinary.
This is exactly what you are trying to do with these workshops, so having the
ability to work with Toyota, to work with the fire department. I think these models
are only good as the data you put in. And to gather this data you need this
multidisciplinary approach, you know be they civil protection, emergency manager,
the population, because we saw that the population has a role to play, or the
scientists. Arigato Gozaimasu.

Moderator

Thank you very much Dr. Biass. Now we would like to entertain questions here
from the floor, and also from online. If you have any questions, please raise your
hand.

We do not have any questions from our online audience yet. If I may ask a
guestion while we wait. Thank you for explaining about how you are doing risk
assessment. But on the island, how is that being reflected into the risk
management, or evacuation planning that is done on the island by the local
government? Is it actually being used? If you can give us some explanation about
how the research is being used for the planning of the local government?

Sébastien BIASS

Thank you very much. It is a bit of a tricky question because we were very much
in partnership until 2021. It was research and we were discussing and we had
good feedbacks. But then there was this new crisis that came. During the crisis,
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there was no place for research. Only now we are trying to - the civil protection
and the monitoring agency, we are discussing more to see how both the hazard
assessments and the mapping could go back. Based on this, we have also
developed an evacuation model.

Now one task that they asked us to do is to validate the evacuation model with
the evacuation exercises that they have done, so we are currently doing that. But
we are very much a research institution so we do not serve the same purpose as
most of you.

Moderator
Thank you.

Q1

Thank you very much for your very insightful presentation. I have a question.
You talked about the redundancies of road network which is being evaluated by
your project. When evaluating the redundancy, do you quantitatively grasp the
redundancy? Say, for example, do you use network model or something, this is
thematically calculating the redundancy level. Or do you read into the maps to
visually understand whether or not there is redundancy? Can you tell me a bit
more about the method to evaluate the redundancy?

Sébastien BIASS

Thank you. This is very much observation and judgment evaluation. But now in
our new case studies I am writing a network analysis to quantify redundancy better,
which I think is what you are doing too.

Q1

Thank you very much.

Moderator
Any other questions, comments? Anything from our Zoom audience? Yes please?

Q2

Concerning the Tephra load, I understand that you are looking into this very
accurately and deeply. In Japan, when we create hazard maps, what is fatal for
people is where the volcanic bumps may fly, the ejectiles. Right now, I believe
that you are focusing on tephra but also do you think you should also consider the
ejectiles from the volcano, like volcanic rocks?
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Sébastien BIASS

We do. I just did not show it here, but we have all the modeling for large class
lapilli and ballistics. It is just in the risk analysis. I have not shown that but we
are doing it.

Q2
Thank you.

Moderator

If there are not any more questions, we would now like to close the presentation
by Dr. Biass. Thank you. We will be having a 10-minute break. We will be having
a break till 2:40 p.m. on that clock on the wall. In the back of the room, there is
some coffee. Please help yourself. Zoom audience, please come back to your seat
by 2:40. Thank you.

Break

Moderator

It is already 2:40. We would like to move on to the next presentation. The third
presentation is from Dr. Ryo Honda of Volcanic Disaster Research Center,
Yamanashi Prefectural Government. He is going to talk about visualization of
evacuation route status in volcanic multi-hazards around Mount Fuji.
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“Visualization of Evacuation Routes Status in
Volcanic Multi-hazards around Mt. Fuji”

Ryo HONDA (MFRI)

Ryo HONDA

Thank you for the introduction. I, Honda, will focus on this topic, as Sébastien. I
am not going to be as detailed as Sébastien’s presentation, but I would like to
show you some examples.

If you look at this photograph, this is seen from the northern coast of Kawaguchi
Lake, and where if eruption occurs where could it occur? You see there are small
bumps there. These are the old vents of the past eruptions. As you can see, many
of these are closer to towns and villages at the foot of the mountain. On the map,
this is where I took the photograph from. These are the bumps that you saw in
the earlier photograph.

The area we anticipate vents may appear is in this area colored by pink. As you
can see, this area is quite large. It makes it difficult to get prepared for a possible
eruption at Mount Fuji.

Now if you look at general volcanic disaster prevention, what could be the
challenges? I have made a list. First of all, the phenomena could be very diverse.
The scales would be different. Just to show you how many types of disasters could
be caused. Going to cabinet office, this is a guideline issued by the cabinet’s office
in 2013. And this is the table that summarizes different kinds of events. There
are 16 different categories listed here. This clearly indicates the phenomena that
could be caused by volcanic eruption are diverse. Depending on the events, the
damage may spread wide. A good example would be volcanic ash that could
possibly reach the metropolitan area in Tokyo and the activities may be sustained.
The damage may also increase in the end.

Volcanic disasters compared to other frequent disasters such as flood, and other
frequent disasters in Japan, the frequency of occurrence of volcanic eruption is
quite low. It is not easy to predict when this happens. Diverse phenomena and
low frequency are two major features that makes it very difficult for citizens to get
prepared for the event.

You see, this is a pyramid. This indicates the level of knowledge about volcanoes.
On top, we have a category of experts. Experts are versed in volcanic eruptions.
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Immediately below that there are people who have been in charge of disaster
prevention for a long time. Below that, less experienced people in charge of
prevention and also informed citizens. Generally speaking, people in the
community are not aware of the volcanic disaster and its impact.

At our research institute, we carry out volcanic research. In addition to the
research, we do communicate to community members these examples of
enlightenment and educational programs for citizens. Of course, we target
residents. We organize workshops like the one you see in this photograph. For
those who directly respond to an event, the members of the police and firemen,
they have come to us for information. We do provide teaching sessions. Recently,
we emphasized education to small children, students at school. If they know about
the disaster, they will talk about the hazards and risks at home when they go home.
We can expect the knowledge will spread. We are focusing on education to
students.

The examples I want to talk about are based on visualization. The purpose is to
show the simulation, to show a clear image that people will be able to imagine
what could happen by looking at specific images, especially targeting local officials
who are in charge of volcanic disaster prevention. One of the phenomena that we
expect from Mount Fuji is lava flow and also ash fall. If these events occur at the
same time, what could happen? This is a tool to visualize what could follow after
these two simultaneous events. Lava will flow on the slope and ash will fall from
there. It is very difficult for regular citizens to imagine what could really happen.
That is why we selected these two specific events.

This research is part of the national project called SIP. This is a Strategic
Innovation Creation Program of Japanese government to develop integrated
system and we are in charge of volcanic eruption. There are two major activities
we focus on. One is the information we provide to residents as to how they
evacuate. Specifically, we target around the lake of Shojiko. Out of five lakes we
actually looked for accommodation operators. Also, the Fujiyoshida city officials
who have never been in the position of disaster prevention.

For the citizens we asked the question, at what time they decide to evacuate and
how will they be able to utilize the hazard maps that we prepare? Of course, the
time available for evacuation is limited. Lead time is limited. So, in such a short
time what should they take out? These are the questions that we asked for our
evaluation. This is an example that I would like to talk about today. We are
targeting the government officials who would issue guidance to citizens specifically
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Fujikawaguchiko town, Fujiyoshida city, staff members who are experienced in
disaster prevention. This is another workshop we carried out for these people.

I talked about the national project SIP. Under that project, we developed a tool
for visualization. When an eruption occurs, we can utilize this tool. We also have
the training mode as one of the features of this tool. We decided to use the training
mode for the workshop. Let me talk about this tool which is called IDR4M. The
longer name is Integrated System of Disaster Reduction for Municipalities. In short,
that is IDR4M.

You can see the map there. This can be satellite photo. There are different images
you can choose from. Originally, this is a system developed for flood damage and
we verify whether that is applicable to volcanic event. This indicates the issued
evacuation order. If an evacuation order is issued, that system is linked to this so
you will be able to see exactly what that prediction order has been issued. In our
workshop, this link was off. In order to show the clear image, we have this time
slider function. It is like to be able to see the raincloud, how it is going to move
over the year. You can actually see the progress of the event.

The data that we show includes volcanic ash fall. We had a workshop two days
ago focusing on that. There is Japan Meteorological Agency’s ashfall forecast. We
thought that this data can be utilized. For lava flow, there is real-time hazard map.
It is going to be implemented by the Ministry of Land, Infrastructure, Transport,
and Tourism. We are hoping to be able to utilize this data from MLIT.

With regard to ashfall, this data is not available for the Mount Fuji. We did examine
the format but we were not able to use this data. With regard to lava flow, real-
time hazard map has not been implemented yet. Thatis why we use the simulation
data as of today. Fortunately, hazard map is disclosed and publicized, which
includes multiple simulations, we utilized that data.

Other than that, this is the main data that I would be presenting, the road data.
This comes from the Geospatial Information Authority of Japan. This is the midline
of the roads. And also, for evacuation orders to be placed, we have to have data
on where the evacuation shelters are, data on social welfare facilities that may
need help, and also how many people live where? We need to have population
data. We are using the e-stat. This is a statistical data of the Japanese
government. We downloaded this. This data is provided by a 250-meter mesh.
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Actually, this data is a bit different from ordinary or general GIS. It is not as if we
can combine freely the different information. You can see this example on the
right-hand side. But already, several combinations have been prepared and we
can choose from among them.

There are many GIS tools that are provided freely also. There is merit in being
able to combine freely all kinds of data. But for local governments who are not
really used to use it, what data should be combined with what? I believe it may
be difficult to make that judgment in an emergency situation. We looked at several
use cases to prepare several combinations.

IDR4M, that is the system that we used and we can look at different data. There
were two separate workshops. This is the first workshop. We had an eruption
scenario. We used paper-based hazard maps to consider the operation from
grasping the situation all the way up to issuing evacuation instructions. Based on
the same scenario, we had people experience the same operation using the IDR4M
training mode to verify if it is workable or not.

In the first workshop, there were many requirements that became clear and
therefore some improvements were made. What were the requests by the
participants? The layers to be overlaid on the background map, we have to prepare
that. There are several different types that people wanted. That is one. Also, the
gas stations, where are the gas stations located? Some people wanted to know
that. We also added that information for the second workshop.

This is how the workshop looked like when we carried out. It may be difficult to
see but I would like to show you another screen for the multi-hazards. The people
in charge of disaster management were using the tool in this training to make
judgments.

I am sorry, the animation is not working. But in the workshop, this was the screen
that people were looking at. I would like to explain how to read this map. What
we see here is just the road networks. The red part here on the eastern side are
roads that cannot be used because of ashfall, so it is in red. This area are roads
that cannot be used because of lava flow. This light blue part is where the ashfall
is not that thick. Therefore, if you drive carefully, you may be able to drive through
those roads.

The yellow part here is what I want you to focus on. This area is where the road
network is okay. You can drive through this area. However, over here and over
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there on the top, it is blocked. Therefore, you cannot get out of the road network
right here. The roads are blocked. You cannot actually get out of this network
and that is what is being shown in this simulation.

If we look at it over a time. This is another scenario but you have the volcanic ash
falling, damaging the roads, blocking the roads and then after a while lava flow.
When it reached a certain area, all of a sudden, the roads will become blocked,
this orange part. You may be able to drive along these roads but it leads nowhere
because at the end it would be blocked. This is what people were looking at during
the workshop. The IDR4M, the system is what was used. But maybe tweaking
the data format, maybe we will be able to look at it together with the GIS tools or
with ordinary computers.

The people who took part in the training, the number was not that high. We do
not have a lot of samples. But we asked whether or not this could be used for
training, and can it be used in a natural eruption situation? People said that yes it
is good for training, but in a natural situation some people had doubts. Some
people said that it may be usable in the future but there are still issues for this
system to become much more useful.

Now, we had two workshops. We asked people to try out the system. Some of
the feedback we received was that once an emergency arises, we tend to focus on
just one event. But through this system, it makes it easier to look at multiple
hazards at the same time. For example, if we have a weather radar, we might be
able to see the rain coming and approaching us. Maybe if we can do that with this
eruption model that would be great. Also, lead time for decision making, if we can
understand that, that is good. Also, being able to check the road conditions is very
good because this will help us inform the residents.

There were many issues that were raised. First of all, we had some ideas about
the ideal dataset but it is not complete yet. The road data was incomplete. There
was some data missing. We had to modify the road data to use it in our simulation.
Also, the real time information to see where the roads are blocked. Right now, we
may not have enough computational time to actually grasp that. The reason why
we carried out these workshops is because there was a possibility that people are
not able to understand hazard maps.

This is @ newspaper article. This is the Shinano Mainichi newspaper that reported
about a questionnaire among residents, how much they understood the hazard
map? And it became very clear that many residents did not understand how to
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look at the map. Some people may have difficulty just looking at an ordinary map.
Now you open up Google Map and it tells us where we are right now on that map.
Looking at a paper map may be difficult, whether it is a hazard map or not.

Yamanashi prefecture is using this image to show what a lava flow might actually
look like. So, people may look at a paper hazard map. It may not really help
people to have the sense of urgency. But by looking at this animation, people felt
that lava flow can be very dangerous. They were able to understand that for the
first time. I believe it is for us to also consider ways to show the data and
information so that it is easily grasped by residents. That is all from myself. Thank
you very much.

Moderator

Thank you, Dr. Honda. Now we would like to take questions from the audience.
Any comment or question? If you do, please raise your hand. There is one on
Zoom. Let me read this out. The scope around the vent of Fuji-san extends to a
town area. When the warning level is four, would the traffic be restricted. We do
not know exactly where a vent opens. I think we are not able to enter the
evacuation area.

Ryo HONDA

We have the evacuation basic plan. This has been revised recently. If you look at
that plan, you see the detailed information there. As you pointed out, depending
on the warning level there will be traffic restraint.

Moderator

Thank you very much. I hope that answered the question. Any other questions
from the floor? There is another question on Zoom. For IDR4M, it seems that the
lava flow over time is shown, but will we be able to see the ash flow over time as
well?

Ryo HONDA

Right now, for the ashfall data, we do not have any time longitudinal data. But if
we can use the JMA'’s prediction data, then we will be able to have more detailed
simulation over time looking at the lava flow as well as the ash flow situation.

Moderator
Any other questions? Yes, please go ahead.

Sébastien BIASS
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Very good talk. Is it a training tool or is it meant to be an operational tool as well?

Ryo HONDA

Yes, in the future we would like to utilize that for operation. But as of today, we
have multiple issues we have not been able to find solutions. So, for the time
being only for the training.

Sébastien BIASS

Follow up question. How do you communicate when you do this training? Do you
communicate the sense of uncertainty? Because you have one quote that is I can
use it like a rain cloud radar. The rain cloud radar observations, these are forecast
and...

Ryo HONDA

Yes, when we have data from JMA, we will be able to get more detailed, more
precise data. We can only show a scope but we will be able to show more details.
Of course, there would be some uncertainty. Ithinkitis important to communicate
uncertainty as well as you just pointed out.

Moderator

Thank you very much. If there are no other questions, we would like to move on
to the next presentation. Dr. Honda, thank you very much. Now, the last
presentation is from Toyota Motors, we have Dr. Kota Sata. He is going to talk
about vehicle evacuation at the time of Mount Fuji eruption.
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“Simulation of vehicle evacuation considering lava flow in evacuation
planning for Mt.Fuji”

Kota SATA (TOYOTA MOTOR CORPORATION)

Kota SATA

Can you hear me? I am Sata from Toyota Motors, work for Frontier Research
Center, Toyota. Thank you very much for this opportunity to speak before you
this afternoon. I would like to discuss the vehicle evacuation simulation that take
account of the lava flow in planning - in formulating the evacuation plan at the
time of Mount Fuji eruption.

Now let me briefly discuss why Toyota is now doing this. Toyota is not necessarily
directly linked to volcano eruption, but why are we now engaged in this initiative?
One moment.

Toyota is an automotive industry with an established business model, and we have
grown over the years. But the concept of vehicles and mobility is changing. We
are now aiming to become a full mobility company. Under that banner, we are
now going through a transformation. When you think about mobility, mobility
includes not only transportation by cars and vehicles. There are other ways of
moving from one place to another. With a larger perspective, we hope to
contribute to the wellbeing of individuals, at the same time contributing to the
community through the method of mobility.

Now let me share with you what this initiative is about. City planning takes into
account public transportation in normal times.

Sorry for the technical glitch. Thank you for your patience.

Restriction on movements, transportation at the time of emergencies, these are
the areas where we are currently working. Working closely with the municipal
government, we are now rolling out this initiative. Mount Fuji eruption is a
significant issue that can greatly impact community life. In order to help overcome
the issues, we are now into data analysis and simulation technologies. In addition
to the engineering solutions like these, we will also have to analyze people’s
thought process and behavior. We are now also overlapping our activities with
humanities and social science disciplines. This is what we are doing with the local
government.
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Now, what is the area scope of the vehicle evacuation? We are currently working
with Susono City, Shizuoka prefecture. This is how Mount Fuji looks like from
Susono City. Marked with the star is where I work, Frontier Research Center of
Toyota at East Fuji. This is where we are located. At Susono City, at the foothill
of Mount Fuji with fertile land, beautiful weather, and industry thriving. This is
what we take pride in, in Susono City.

Now, let us discuss the characteristics of Susono City. As I will be showing you
later in the presentation, there are several interesting characteristics about this
city. Susono City is located at the foothill of the Mount Fuji. It is also tourist
oriented in a way. We have safari park which is nationally famous that attracts
tourists from around the country. In the suburban area, which is shown in red, is
in the vicinity of Tomei Expressway and new Tomei Expressway in addition to
several major roads like Rout 246. To the south is where we are. Northwest is
where we see Mount Fuji and Mount Ashitaka and Ashinoko Lake. Both residential
area and tourist area are connected with single lane roads both ways.

Now this is the evacuation plan and issues faced by local government. One is the
geographical restrictions. Lava flow can reach to a wider area, impacting more
than 10,000 people even if you limit the arrival to one day. There are also
residential as well as summer house areas nearby. Shizuoka prefecture considers
that Susono City is where people’s evacuation on foot is not recommended.
However, tourists maybe severely impacted at the time of a disaster.

Second, there are also road network related characteristics. The evacuation area
in the northwest to the suburban area are connected only with a narrow road, one
lane for each direction. The road is expected to be quite congested at the time of
emergency. That is another concern the government has.

Now, in order to have a better understanding of the possible lava flow, I would like
to show you a brief video clip. At the shortest, there are areas. Suyama Middle
School is within the area where lava flow can reach during the first two hours. On
the left top is the time after the eruption. As you can see, the red lava flows are
the areas that can arrive within the first two hours; and yellow, first six hours.
There is a river right here. As you can see, along the river, the lava flow will flow.
This is 11 hours and 50 minutes after the eruption. Within the first 12 hours,
Susono city hall will be pretty close to the tip of the lava flow only after 12 hours.

This is the drill map, Disaster Management Council. This is an enlarged blown out
map. As you can see, a large area will be covered by lava flow. But if we take
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right measures, there still is possibility for effective evacuation. But in order to
tackle the different levels of uncertainty, we are trying to use the simulation model.

Now there are three elements that I would like to bring your attention to.
Engineering elements as well as humanities and social science elements will be
considered in building the simulation, at the same time classifying different types
of lava flow. From the viewpoint of evacuation plan, alert level can suddenly be
heightened. We should be focusing on the mass evacuation of the people from
the area that can be reached by the lava flow during the first three hours. Step-
by-step methods of evacuation needs to be elaborated. That is why we have to
create a pre-eruption evacuation plan and post-eruption evacuation plan.

Now let me show you the vehicle evacuation plan. First, let me show you several
challenges. Vehicle evacuation simulation requires different types of information
including the traffic census and other open data in addition to the number of
vehicles in each district. But at the nascent phase, we still do lack the level of data
at a desired granularity. There are also personal information of information that
needs to be protected. Creating a simulation after collecting all the information
would not make it possible for us to release the simulation model in a timely
manner.

What have I come up with to tackle with these challenges? If you look at what we
used to do, as you can see this is the traditional method. What we do is to explore
data as much as possible and then build simulation. The result of the simulation
will be summarized, documented, and explained. So, that is the traditional method.
Now at this time, what is our solution? For each cycle we are trying to enhance
simulation and trying to improve the citizen’s awareness at the same time.

So how did we do that? Right in the center you see we have temporary data. This
is the basis for the simulation. We build the simulation and we talked to the
community members. We are asking citizens to provide data. We will convert
data to run the simulation again. This is a cyclic process. In early stage, we go
to community citizens and we show the temporary results of the early simulation.
Use a simulation as the basis of dialog with community citizens and ask them to
provide data so that we can improve the accuracy of data to improve the result of
simulation in the end. We will continue this process, continue having dialog with
the residents. We will be able to help them be aware and have a sense of
ownership over this process as well.
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What do we need to make this process possible? These are a group of tools that
we use. Once we get data, we have to reflect that data immediately. We have
Python, Matlab. These are script languages. We should be able to visualize data.
We use QGIS. We also use Sumo. This is a micro level traffic simulation. We will
be able to share data immediately with the municipalities. And by making this
data available immediately, we can continue on with this relationship. So as much
as possible, we are utilizing open data.

Let me show you the result of the simulation. This is before eruption, the result
of vehicle evacuation. Prior to the eruption assumption is that this occurs on
holiday, in August at noon when we have many tourists. We do use temporary
data first, preliminary data. Please look at this animation. We have blue triangles.
One triangle indicates the vehicle. From upper left-hand side to the right-hand
side, the vehicles are moving. This is evacuation flow. As a result of simulation,
we understand that this takes about nine hours to complete the evacuation. But
this is the result of the preliminary data. So, accuracy may not be so high.

We showed this animation to citizens in Suyama city. We had the city asking
citizens to provide data in the form of a questionnaire survey. This is just sample
data we received from citizens indicating how much time they need to prepare for
evacuation after they heard the evacuation order. Before, we assumed that would
be one hour. But if you look at this questionnaire result, this is what they
responded. They start preparation and until they start actual evacuation, there
are a lot of variations depending on who that is.

Also other than this, the number of vehicles per household that they actually used
for evacuation, so that is another question we asked in the questionnaire survey.
We had a dialog with citizens. We reflected that data from citizens in this
simulation. We have modified the evacuation routes. We now know that it will
take a little less than six hours instead of nine hours for them to be able to
complete the evacuation. This is what we do. We try to get data to enhance and
improve the simulation result involving citizens.

Furthermore, we had a simulation of company workers. After the warning is issued,
they will start trying to go home. The commuters tend to use major roads. Early
on, the simulation indicated people do use non main road as well. But this is the
main use of national road 246. And then, we have the congestion where vehicles
only moved 10 kilometers per hour. This is a boundary average speed of
simulation. If it is down to two kilometers, the complete evacuation requires over
20 hours. Obviously, it indicates the congestion on main roads affects the time
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that is required for evacuation. We try to include the consideration of commuters’
use of the vehicles. That is the evacuation plan before the eruption.

Now I want to talk about post-eruption evacuation plan. As we consider this
evacuation, we are faced with issues. First of all, in early phase of an eruption we
do not know exactly where a vent appears. But we do have lava flow patterns.
We have actually 31 different kinds of lava flow patterns. For us to be able to
provide precise guidelines for evacuation, we have to group these different lava
flow patterns into similar groups.

In order to have these clusters, we utilized a method of machine learning. Just
briefly, I would like to talk about the method. You may know already k-means.
This is the clustering algorithm of machine learning. At Susono City, each
municipality issue the disaster prevention evacuation guideline. We have to
understand how much it takes for lava to reach a specific community. This is the
equation for that evaluation.

Utilizing this cluster, the number of clusters will be decided on the visualized image.
We have four images that we selected this time. This is the result of the
classification. In order to reduce the number of people who are affected, it is
better to have detailed granular classifications. But when we have so many
different patterns that could confuse citizens, so we try to understand how many
people could be affected within 24 hours. We decided to use four of these patterns.
This will be the basis for our discussion with citizens.

Each municipality and community have different time of arrival. This is color coded.
When you consider people utilizing vehicles for evacuation, we have worse pattern.
This is the lava flowing along the river at very fast pace. We have two patterns
that lava flow reaches to the urban area or dense area.

After the evacuation order is issued, could citizens move quicker than the lava flow
pace assuming we do not know where the vent appears? We try to reach out the
citizens of municipalities where the lava may reach within 12 hours. This is a JR
railroad line. People were asked to move over to the other side of the railroad to
the east side. So, that is the assumption. The starting place would be the public
hall and the target destination will be the parking space. We have first of all
pattern one, evacuation routes are drawn here. In pattern two, people will move
from north to the south.
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These are the simulation results. As time passes, every three hours you see how
far the lava reaches. That is indicated by a black line. And you see yellow, blue,
these all indicate different vehicles. In this area, the lava flow is catching up with
the movement of vehicles, the yellow line anyway at the time of volcanic eruption.
This is a simulation that the amount of traffic is not so substantial. In both cases,
to complete the evacuation process it takes about 20 hours.

Let me summarize my presentation. We have built the simulation method to
improve data acquisition and quality. This is a pre-eruption vehicle evacuation.
We also looked at the lava flow simulation, how that could affect on our vehicle
movement simulation. Thank you for listening.

Moderator
Thank you very much Dr. Sata. We are now happy to take questions. Anyone
would like to ask a question?

Q1

Thank you very much for your very interesting presentation. What I want to ask
is this, how do you plan to make use of this simulation? This is one question. The
second question, Susono City was explained as an area where evacuation on foot
is not recommended. But that is not necessarily the case. In the area that can be
reached within three hours, it is exactly the area where evacuation on foot is also
recommended.

Kota SATA

Thank you very much for your question and comment. With regard to the way we
plan to use this, on a weekly basis we set aside two to three hours every week to
work with the municipalities as to how to formulate the evacuation plan along with
the public servant in charge of evacuation at Susono City. On these meetings, we
will discuss the issues and problems.

And areas reached within the first three hours, before the eruption, people are
recommended to evacuate, especially in the areas in the nearest vicinity of the
eruption. It is better to evacuate on vehicle before the eruption because
evacuation site is some 20 kilometers away from these areas. I hope I was able
to answer to the question.

Q1
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If that is the case in areas with shorter lead time with larger ejectiles, then it is
difficult to protect people’s lives. Do you also have any element to allow quicker
evacuation for these areas?

Kota SATA

Those areas with shorter lead time, less than three hours, we are currently hoping
to let these people evacuate before the eruption. That is how we try to let them
escape.

Q1

No, my question is not that. The areas with lead time of three hours or less, there
may be areas that will be reached not only by lava flow but also by major ejectiles.
This means that this is the area that people have to evacuate even more prioritized
and I wonder if that was reflected in your simulation.

Kota SATA

Well, as far as pre-eruption evacuation, we do not prioritize these areas necessarily.
Even though it is not reflected in the simulation, we are hoping to let them escape
before a major fall of these ejectiles.

Moderator
From Kagoshima City, there has been a hand raised. If you could write your
question down in Q&A box, we would appreciate it. Perhaps we can take one more
qguestion at this venue or should I read this? Thank you for introducing this lava
flow simulation. Will there be a possibility of working on the ashfall as well in the
simulation?

Kota SATA

Thank you so much. For volcanic ash, at this point in time we have not even
discussed whether we are going to introduce this tool to ash fall. At this point in
time we are only working on lava flow.

Moderator

Another question from Zoom. In the simulation, you had a situation of congestion.
What about the tourists, non-residents? Have you considered the degree of
congestion to ensure smooth evacuation considering the impact of the number of
tourists?

Kota SATA
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To make the smooth evacuation, how can we sort of control the number of visitors?
To what level should we reduce the number of visitors, we have not considered
that question yet.

Moderator
Anything?

Q2

Thank you. This simulation, I believe that you shared it with the residents and will
get some inputs from them. And their inputs will then be reflected in the next
round of simulation. Do you carry out all those questionnaires to the residents?
This is also the area with lots of tourists. Perspectives of the residents and tourists
may be different. How do you evaluate these differences in terms of perception?

Kota SATA

As far as tourists are concerned, we do not carry out surveys on them. But we
ask the people working for such tourism related facilities in terms of the number
of visitors they receive. All this information is something that we obtain from the
tourism industry. Did I answer to your question?

Q2
So, the direction of evacuation or the time needed for evacuation, I think that
tourism may not be as knowledgeable.

Kota SATA
Vehicle evacuation side, we really do not know where they are traveling from. But
we do have a general understanding of where they came from. We simulated that
these vehicles are evacuating to the direction they came from in modeling the
simulation.

Q2
Thank you.

Moderator
Perhaps one more question.

Q3

So if you look at public transportation buses, you can increase the number of buses
available to reduce the number of passengers to alleviate congestion. Have you
considered that in the simulation?
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Kota SATA

No, we have not. Regarding the buses, we should prioritize people who are not
able to evacuate on their own.

Q3

Did you consider that in your simulation?

Kota SATA
We included five buses in our simulation.

Moderator
Thank you so much. I think it is time to close this presentation. Thank you so
much once again.

Kota SATA
Thank you.

Moderator

As scheduled, we would like to have a short break. We will start the panel
discussion at 3:50 as scheduled. We will rearrange the front stage for the panel
discussion. This is a break until 3:50.
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[ Panel Discussion ]

Coordinator:Mitsuhiro YOSHIMOTO (MFRI))
Panelists: Sébastien BIASS (University of Geneva)
Christina MAGILL (GNS Science)
Ryo HONDA (MFRI)
Kota SATA (TOYOTA MOTOR CORPORATION)

Yasuhiro ISHIMINE

Now we would like to start part two, the panel discussion. We have Dr. Sébastien
Biass. Also, we have Dr. Christina Magill from GNS Science who gave us a lecture
two days ago. Dr. Yoshimoto will be coordinating this session. Please.

Coordinator (Mitsuhiro YOSHIMOTO)

Now we would like to start the panel discussion. But first, two days ago in Tokyo
we heard from Dr. Christina Magill. We were not able to introduce her to you yet.
So I would like to ask you to give a brief self-introduction so that people here will
know who you are. Dr. Magill please.

Christina MAGILL

Thank you for that. Can you hear me? Is that okay? Konnichiwa. I am Christina
Magill from GNS Science in New Zealand. I have been at GNS for about 3-1/2
years now and I lead the risk science team there. Our team we say is responsible
for bringing together all of the science, all of the hazard, social science, and
vulnerability engineering science together to calculate both short and long term
risk and to develop methodologies for doing that.

Before moving to New Zealand, I did a lot of work in Japan. Itis lovely to be back
and connect with everyone here again. Thank you very much.

Coordinator

Thank you very much Dr. Magill. We have already had some questions and some
back and forth. First, we would like to look around the room and ask if people
have any additional questions to all the panelists or the speakers who have spoken.
And we would like to ask the lecturers to answer. Any additional questions from
the audience here?

No additional questions? If not, then let us move on into the discussion. The
target today is Mount Fuji. I would like to explain a little bit about the situation
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around Mount Fuji. Of course, Sata-san and Honda-san have explained already
but I would like to add more information about Mount Fuji itself so that we can
start our discussion.

Mount Fuji, I believe the Japanese audience here all know but it is a world cultural
heritage site. It is the highest mountain in Japan. The last eruption occurred
about 300 years ago. The environment around Mount Fuji is that about 1 million
people live around the mountain. And about 3 million tourists would climb Mount
Fuji above the fifth station. Sometimes in a day, about 4000 mountain climbers
would go up the mountain. At the fifth station, half way up the mountain, there
are much more number of visitors. This weekend, I think you have noticed that
the traffic is quite heavy because many people come to visit this area on weekends.

Honda-san has explained in his presentation but in preparing against disasters
around Mount Fuji we have to understand the features of Mount Fuji, the
characteristics. On November 2nd, in the workshop we focused on ashfall. But if
there is an eruption on Mount Fuji, will it be an explosive one or will it be just lava
flow? We do not know what kind of eruption it will be.

Depending on what kind of eruption takes place, how we evacuate and the
measures we should take will all change. As for the phenomena of eruption, of
course eruptions have different kinds of phenomena combined together. But you
have lava flow, you have ashfall. These happen very slowly, rather slowly. But
ejecta and pyroclastic flow, these happen very quickly. There are some seasonal
aspects like snow melting Lahar. We have to look at all these different aspects. I
am not going to say that these are all different but we need to look at these
different categories of phenomena, and the way we evacuate will change
depending on what happens.

What we are concerned is as we heard from Dr. Honda, if we look at this right-
hand picture, the pink area, the eruption can occur anywhere. Along this big
mountain, the impact will be different depending on whether the vent will open on
the southeast side or the northwest side. And of course, the evacuation had to be
a wide area. When everybody moves at the same time, it may have a very big
impact economically as well. The vent may open in a very wide area. We do not
know where it would be located.

In 2021 in March, the hazard map was revised. This is the 2004 hazard map and
after that, geological research advanced since then and the vent area was revised.
The impact area also was changed. Therefore, the hazard map had to be rewritten.
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Especially the biggest change would be the Fujiyoshida side and Fujinomiya side.
The impact area has become broader. Based on that, when we think about the
area of impact we have to reconsider our evacuation route. And therefore, over
two years the evacuation basic plan was also rewritten. This looks very much like
a hazard map but the big ballistics and pyroclastic flow, they will travel very fast,
so you have to evacuate before the eruption. That is one category. You have the
second evacuation area. And then, the first evacuation area is where the vents
may open. Second is where the volcanic rocks may reach. Third is the lava flow
area which may reach within three hours. The fourth evacuation, fifth and sixth,
these are areas further back or further away from the mountain. Based on this,
evacuation plans had to be made.

Also the eruption alert level, we have to look at that as well. Alert level three,
people in the first evacuation area have to evacuate. And then alert level four,
people in the second evacuation area will be evacuated then. The third level
evacuation area is difficult. Up until the second evacuation area, this is evacuation
before the eruption occurs and everybody has to evacuate. But the third
evacuation area, areas where lava flow will reach within three hours. At alert level
four, elderly people and people requiring assistance will have to be evacuated.

What about the general public? The general public does not have to evacuate at
this point. Depending on where the vent develops and depending where the lava
flow goes, that area must be evacuated. We heard about the transport simulation
but we also tried that out and we understand that there will be a traffic jam. So,
if you can walk. And since the lava flow does not require you to run away very far,
if you evacuate for about one kilometer then you will be safe. So, you have to go
out of the area where the lava may reach.

That is the first process of evacuation. That is why evacuation on foot is
recommended. This is where dealing with the third evacuation area is very difficult.
From first to fourth, tourists are recommended to evacuate when the alert level is
three or higher. This is the very basic framework of the evacuation plan. Lava
flow and other geological phenomena is something that is in concern. But this is
not really including the ash fall because we do not know if it is going to be phreatic
eruption or other types of eruption. Shelter in place is something that is
recommended until we know exactly what type of eruption it is.

When evacuating, it may be difficult to complete the evacuation if the ash started
falling down. That is why basically it is recommended that people take in shelter
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in place until they know exactly what type of eruption is occurring. That is the
very basic and that is how we would like to start our panel discussion today.

Now today’s panelists, during the first half of this program, Dr. Biass discussed the
evaluation of the risk factors before the eruption. He discussed the viewpoint of
vulnerability and hazard. For example, in case of Mount Fuji, it is not known where
the vent will open and how can we simulate a scenario when we are not sure where
to expect a vent? Risk analysis is very important. But not knowing the possible
location of the vent, it is very difficult to carry out the simulation. Do you have
any input when you are not sure where the vent will open within a wide area like
that?

Sébastien BIASS

I am going to dodge this question and pass it may be on to Christina because she
has experience with the Oakland volcanic field which is exactly the situation. I am
sorry.

Christina MAGILL

Thanks, particular this just as well as me, but I will give it a try. Yeah, we have
a similar problem in the Oakland volcanic field. Oakland city is built on a
monogenetic field. We do not know where the next volcano will form. The way
we are looking at modeling that is for our long-term risk assessment and our
hazard assessment is to just put random bit locations and simulate hundreds of
thousands of simulations from every potential location within that field. Hundreds
and thousands of simulations, so we can look at all of those possibilities and then
we can start to look at which areas would be most badly impacted if there was
another eruption. That is for long term.

But what we are imagining in the Oakland volcanic field is as we come closer to an
eruption, the seismicity is going to narrow down on a particular location. We are
also going to start to see ground information and so on. So as we get closer to an
eruption, we can reduce those probabilities and we can start looking at just the
simulations that are coming from the locations where we think that the next
eruption will come from.

Coordinator
Thank you very much. So, doing it with hundreds and thousands of them. Mount
Fuji is vast. That is very difficult to accurately target such areas. In case of
Oakland, what is the area space are you talking about when you are doing all those
simulations?
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Christina MAGILL

It is a great question and I do not know. It is bigger than Mount Fuji. Oakland is
our largest city. It is a population of about 2 million people and it is relatively
widespread. The main city is located on a small isthmus in the center of the
volcanic field but we have a large population that extends out from that central
city area. It is an area bigger than the Fuji area.

Sébastien BIASS

If I might just add, we have the computer resources now to model thousands and
thousands of simulations with some models that we can use that are very fast,
that are possible to run before. Those probabilistic techniques just allow us to
estimate what could happen. This long term should inform the short-term
decisions that you can take at some point.

Christina MAGILL

That is a good point. I also just wanted to add that we do not only do the
probabilistic modeling for the Oakland volcanic field. We also have about eight
scenarios that have been developed which are representative of eruptions in
different locations. Those are much, much more detailed. So we are able to do
modeling such is being done here for Fuji for given scenarios as well. The
probabilistic modeling gives us a wider overview. We use two types of modeling
in our risk assessment, not just one.

Coordinator

Thank you very much. I have some questions online. The first and second rounds
of evacuation before the actual eruption. But what about pyroclastic and other
hazards? Does it mean that you have precursors that are significant enough to
start the evacuation before the actual eruption? That is something that I would
like the answer to.

Sometimes, the lead time can be very short. Volcanic earthquake, two eruptions
in case of Izu Oshima in 1986 was a lead time of only a couple of hours. The same
was true for Miyake-jima island as well. Lead time can be very short, making it
difficult for people to evacuate. Therefore, the first evacuation is not necessarily
at level three, but rather between levels one and three. After the flash report by
Japan Meteorological Agency, people are requested to evacuate between levels
one and three. But that still leaves several possibilities for people not to be able
to evacuate. But in terms of the planning, we currently have the plan and timeline
as explained.
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Now the online question, Christina and Sébastien, both suggested the beneficial
use of computer models as an effective way to deal with different risk evaluation.
The risk evaluation outcomes can be reflected in city planning and evacuation plans.
In this regard, Dr. Sata was having a very detailed transportation simulation. In
a limited area space though that model is so very simple but going forward it can
be expanded. Say, for example, in terms of traffic control and signal management
and that can be reflected in different scenario simulations. Do you think it is
possible to do that?

Kota SATA

It is technically possible to simulate such cases with all those moving pieces. But
before doing that, we have to know the goal of the simulation. That I think is even
more important. We have to have a clear set of goals before running a simulation.

Coordinator

Evacuation on foot was something that I touched upon because there are people
who cannot use vehicles evacuating. There are also people who need vehicles for
evacuation. If those people who can evacuate on foot use cars and cause traffic
accident, then people in the vehicle can walk out and keep on moving. However,
those who need assistance cannot do so. That is why we have to prioritize the use
of vehicles for people in the wvulnerable group needing assistance for their
evacuation. Probability of traffic accident should be included in simulation to better
realistically understand what could happen during the evacuation.

Kota SATA

Yes, I understand the point but our simulation is focusing on the worst case. And
we have citizens see the simulation. For them to be persuaded, we can tell them
evacuate on foot. But if they know they will not be able to return back to their
home, can we persuade them to evacuate on foot? We can show the worst-case
scenario, what happens if everybody uses vehicles. We can actually show how
that is going to affect. I am not denying how important it is for them to evacuate
on foot.

Coordinator
Yes, it is important to show the facts, have them understand the importance of the
guidance. It is important that should be incorporated into the planning. I think it

is even better to be able to calculate the different situations.

Kota SATA
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Yes. Conversely, when we were discussing this, as we show this factual information,
some people say maybe we should evacuate much earlier than we were told. Some
people did not want to evacuate. But then, looking at the simulation, they start
thinking perhaps they should evacuate at much earlier timing. By repeating this
process, we do see a change in their attitude. That is also part of the goals that
we show the simulation result.

Coordinator

Now I would like to ask Dr. Honda, you talked about the municipal government
officials and community members, how they understand information. And you
have a tool to overlay the hazard information on the map and indicate how the
roads can be utilized. I think eventually what Sata-san is doing and what Honda-
san is doing, combine them together and then we will be able to understand how
people should evacuate, what should be the evacuation routes? But I think the
major issue that we are faced with is a lack of data availability. Are there any
other challenges than the data availability?

Ryo HONDA

What we can do with that tool is to show the animation, to show what could happen
in the near future. In addition to that, how the hazard develops, and we can
indicate in which way they should run. I think with that understanding, possibly
we will be able to alleviate the potential traffic congestion.

Coordinator

Thank you very much. Sata-san and Honda-san, they are looking at the
evacuation simulation. Starting with pre-eruption analysis, in order to incorporate
that information in the future planning, what do we need to do from the academic
point of view? Do you have any comments?

Sébastien BIASS

I think this is a great job and what we can do is integrate with some research first
on the better characterization of the hazards. So, for instance, lava flows are really
hard to predict in Hawaii or in La Palma we saw that there is a very large
uncertainty to predict. From what we also learnt in Vulcano is that these agent-
based models are to be really representative of the reality before the evacuation
even starts. There is a big social component to understand the different structures
of the population. A tourist will evacuate very differently, will react very differently
to a person that has been living around Mount Fuji for 60 years.
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We were discussing that with Christina before is, how do your account for the
stress of an eruption, right? Saying that you will be ready in one hour to leave are
shown to be very challenged by the moment where you have to choose the
belonging that you are going to take with you when you have to leave your
household behind. I am not claiming that I can do that but I think there is the
behavioral science. The social science can really just help parameterize the input
conditions that you can then model with your techniques. Do you have anything
else to add?

Christina MAGILL

Yes, maybe just quickly with a couple of more examples. A few things we are
looking at in New Zealand is when we have multiple hazards, so site damage from
one hazard might - say, we have an earthquake first and that earthquake might
damage our buildings and that will affect the speed of evacuation. That is one
thing we are really battling with, roads closed and so on. The other example are
those social examples. What happens if one of your family members are trapped
in a building or injured and cannot get out? Or what happens if your child is in a
play center in another suburb or you have got an elderly relation down the road?
Those are the sort of things that we are trying to think about but it is difficult as
you know.

Sébastien BIASS

And if I may add something to reflect on this discussion is that we have experience
with this eruption in La Palma. La Palma is in Spain. A volcano erupted in 2021.
The lava flow went really fast and cut the road. But then, it continued for three
months. And during these three months there was a continuous emission of ash
and tephra. And so, one thing that was done bad, that was not planned, was for
this type of long-lasting eruptions. And so, the cleanup measures, allowing people
to come and clean up their households or something like that was not considered
and hence had to be done in a very reactive way. But it can help protect the
collapse or the damage on the buildings. I do not know, that is maybe something
you want to add to the discussion.

Coordinator

I think there are two important things there, that the social aspect, social science
that can contribute. I think this is where Japan is weak. Sata-san is from the
engineering area. Volcanology and engineering combining together is rather rare.
Even when we are talking about the disaster prevention, it is usually rare social
science or engineering participating in the efforts. How about in Europe or New
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Zealand? Would there be more contribution from social scientists to disaster
prevention? Are there many social scientists participating?

Sébastien BIASS

I will give the perspective from Europe, and from research not that much. We
should do more to understand really the mechanics of it. And for the concrete
answer I will pass.

Christina MAGILL

As I said, I am new back to New Zealand. The thing I noticed when I first moved
back to New Zealand was how closely embedded the social science was as well as
the engineering into these risk management projects. I think it is one thing New
Zealand does a good job of. It is not just the social scientists. It is the human
geographers. It is our local EV. So our Maori tribes, they have different social
perspectives when it comes to vulnerability and exposure and so on. For me, it
was really lovely to come back to New Zealand and see that collaboration. Maybe
it is unique but I hope that that will start to flow out into other parts of the world.
But there is some amazing social science being done in Japan as well. I had a
Japanese student who worked in with some of the social scientists who were
involved in communities after the Great Japan Earthquake. I think social science
is being done but hopefully it can come into your work as well as the engineering.

Sébastien BIASS

One important thing, what we did in Vulcano is we worked with sociologists but
also economists and it was possible because it is such a small case study. But
what we did in our evacuation plan is try to assess the economic impact on tourism
from evacuation lasting various times and initiated at different times. This can
also I guess open the discussion about financial instruments to relieve the effected
population and to improve recovery and so on.

Coordinator

Yes, thank you. You talked about economy. In the basic time for evacuation that
was compiled in Japan, why is it that you do not evacuate everybody from the first
step? Well, if Mount Fuji is showing signs of eruption, even if there are signs of
near eruption, it does not mean that there will be an eruption. If it does, it is
easier for us. But let us say that it seems like there was an eruption, but it did not
lead to an eruption and can we really run away? So we evacuated but it did not
erupt and several tens of thousands of people if they leave their community, their
community’s economy will also be destroyed. We want to avoid such a situation.
We are identifying who should be evacuated first. But people who are taking care
of the economy, we want them to remain in the area until it is really dangerous so
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that they have to evacuate. That is why we came up with that staggered
evacuation plan.

Now Honda-san, you are on the engineering side, and you also talked a little bit
about the social aspects of evacuation. But you came here as a researcher. You
are not from this region. But as you carried out your research, did you see that
communication is really key?

Ryo HONDA

Well, yes. I understood that all kinds of new perspectives were needed. When we
carried out two workshops, we went through some improvements along the way.
We used road data. Actually, is it a national road or is it a municipality road? By
layering those information, we will be able to understand how much money is
necessary to repair those roads. That is a perspective that I have learned.

Coordinator

Also, from the industry side, Sata-san, from our side, when we think about volcanic
eruptions, we do not understand what businesses will be considering. Toyota is a
big company. You are collaborating with the community now. From an economic
perspective, what kind of challenges or issues do you see. Well, it is very difficult
to answer that question but as much as you can please.

Kota SATA

Rather than an economic perspective, within the company we are talking about
the safety of our employees. That was the starting point. Also, each company, of
course the situation of a company would differ. There may be diverse answers.
Each company will have to understand what kind of damage can occur at what
point in time. That is something that needs to be understood, and how that may
have a ripple effect in the community.

Coordinator

Thank you for answering a rather difficult question. We only have about 10
minutes left. But anything from the audience here or from the web?
Communicating with the local community is very important. So, social science
aspect also needs to be brought in. Dr. Sébastien Biass talked about past
examples. In Honda-san’s presentation, you talked about the low frequency of
volcanic eruptions, therefore not many people have actually experienced that. We
need to pick up on past examples and try to learn from that. That is also a very
important aspect. Any questions or comments from the floor about what you have
heard so far? Yes please.
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Q1

Yes, I have a question. Volcanic phenomena only happen at a low frequency and
it may be very difficult to ascertain what happens. But the social behavior, the
behavior of residents trying to grasp that is still being done on an analog basis.
Maybe digital technology could be utilized to gather that information. But it does
not seem that much effort is being made in that way. Maybe you are focusing too
much on the simulation side. Maybe as the input data, you should have more data
on social behavior, something that you can monitor and get information. Maybe
if you get more accurate data on that side, the simulation would also become much
accurate and you will be able to make better response.

Coordinator

Are digital technologies being utilized overseas to capture how people will behave
or monitoring the situation like that in order to grasp what might happen in a
natural eruption situation?

Sébastien BIASS
I am not sure which type of technology you are referring to. Do you have an
example?

Q1

Well, for example, the flow of people moving away from certain places. Maybe
you can capture the flow of cars using digital data or digital maybe camera
information or maybe using GPS functions on people’s cell phones to look at the
flow of people or cars.

Christina MAGILL

You just used my example which was that we have utilized Google phone data for
looking at how people have reacted post-earthquake in New Zealand. That has
been really, really valuable. But that data also allows us to see how people move
through the day. So yeah, people might be concentrated in the day as opposed
to the night. So we can start to develop population models that are not static.
They show how people move through time, days of the week, tourism seasons and
SO on.

The other example I can think of that has been used globally, I think even in Italy,
is the use of social media. Using computer modeling to access keywords and so
on and to start to see how people have reacted during events.

Sébastien BIASS
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Yes, in Indonesia, I do not remember which eruption but I think social media is
proving to become as fast as monitoring data sometimes to witness the new
eruption. But this is behavior during the eruption. Capturing the behavior before
an eruption, long-term before an eruption as it is modulated by a lot of different
factors, the frequency of eruption, the time since the last eruption. I think there
is still heavy research to be done in that domain.

Coordinator
Thank you very much for that. Any other questions from the floor?

Q2

Having more accurate input data but also the output that we get, how reliable is it
right now? Is the model that you are using reliable enough? This is for volcanic
eruption scenarios. Of course, it only happens every once in a while, therefore it
is very difficult to see how accurate the calculation has been. But let us say people
gather in a certain area very frequently for events. So, maybe utilizing that model
for looking at simulations of events that happen on a daily basis, are you actually
doing that? That was one thing I was interested in.

Coordinator
That is a very difficult question, but does anyone want to answer to the question?

Sébastien BIASS
I do not want to answer.

Coordinator
Dr. Sata’s research is focusing on natural disasters. Does your research focus on
natural disasters?

Kota SATA

Yes, in terms of outputs, how do we evaluate the accuracy of the output of a
model? We included people’s movements in the simulation, so it is rather difficult
to verify the accuracy. But the scene setting and assumptions reflected, if these
are duly limited, I think that we can come up with a relatively accurate output.
Now how would people evaluate the outcome, and how do people react to such
outcome? We are presenting the outcome and output to the residents, and how
they perceive is also important in terms of presenting a simulation.

This simulation is rather accurate because much of it is mechanical. However, how
people respond to simulation is different because people’s behavior is amenable.
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How do we feed back the expected behavioral change in people in the next round
of simulation? That is probably where you are coming from. But because this
simulation includes the people factor, it is very, very difficult to evaluate the
accuracy of the simulation output. At the same time, we really do find significance
in using it. Probably in order to maximize the value of the simulation, we have to
think about wider usage of this. Physical formulation of the lava flow I think is
very accurate. But people will react differently to the output of the simulation.
That is something quite tricky.

Coordinator
I have an online question. Fujiyoshida and Susono cities were included in the case
studies. But do you plan to include other areas in future studies?

It needs to be rolled out to include other areas as well. But there are limitations
in terms of manpower and other resources. But we cannot do without, I would
say.

Lots of technical possibilities have been presented in today’s presentations.
Leaving no one behind requires lots of technical tools and lots of scenarios and
simulations joined by experts of different backgrounds so that it can be more
practical helping us overcome the challenges that we face.

Can we have very brief comment before closing this panel discussion? Any
comments, impressions, or your future hopes? Each and every one of you please
starting with Christina or Dr. Biass. Either.

Christina MAGILL

I think there is some amazing science being done in Japan in the risk space. I
remember working in Japan, the data are so rich and the fundamental science is
so rich. Ithink itis now coming to a point with workshops like this with researchers
all coming together and it is really exciting. I know it is still quite early days. But
I see it as I think Japan is going to be a leader in this space because of how rich
your underlying science is.

Sébastien BIASS

To bounce back on Sata-san’s comments, there is this saying that says that all
models are wrong, but some are useful. I think it is really critical for those models
to understand what we know and what we do not know and still use what we know
as being useful. And another thing is I think anticipatory risk analysis as that is
initiated by this kind of workshop is the way to go. And I think it is really great to
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be able to have engineers, companies, researchers, and the audience together
discussing. I think this is the way to go. I think that is not a problem that is
solved in one day.

Kota SATA

Previously, data usage was suggested. We do have vehicle data, and we can have
a pretty good understanding of where the vehicles are and we can tell where these
tourists are coming from. Data driven analysis is quite useful. Having said that,
when using such data, you must be careful because it can cost money if the data
is not open data. That is another challenging factor. And also, there was one
question that I was not able to answer well during my presentation. I am an
engineer. Details are something that I am working with officials of Susono City,
so I may have made some inaccurate answers to the questions I have received,
from an administrative point of view. Thank you.

Ryo HONDA

As many have pointed out, different stakeholders have different backgrounds, and
it is important to bring together different types of stakeholders. Also,
interdisciplinary exchanges of views and knowledge is just as important. Questions
from the audience and new ideas we received today from the floor can be quite
useful. These are the ideas that may already be a hot topic in other areas of study.
We should open to these suggestions as well. Thank you.

Coordinator

I must apologize for my poor shepherding of the discussion. But going forward,
we look forward to have occasions like this so that we can deepen our
understanding of the evacuation plan that we need. We would like to ask the
audience to give a warm round of applause to the panelists today. Thank you.

Moderator

Thank you very much Dr. Yoshimoto for moderating the session. Thank you very
much for very good questions from the floor. I am very happy that we were able
to have a very active discussion. This brings us to the end of the program today.
We would like to give the floor to Dr. Fujii, the head of Mount Fuji Research
Institute, to give the closing remarks.
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[ Closing Remarks ]
Toshitsugu FUJII (Director, MFRI)

Toshitsugu FUJII

Today and two days ago, we have had very good programs, the one we had in
Tokyo and today in Mount Fuji. It has been a very meaningful occasion. At the
very outset, from Indonesia there was a wonderful presentation about the ash
fallout damage. And the presentation was followed by other presentations
discussing the scenarios and cases that have not been experienced, and the
evacuation plans that each need. That is what they discussed.

Probabilistic evaluation and others we are yet to fully master. How can we make
use of these in our evacuation plan? We are yet to arrive at a conclusive
understanding as to how to use it.

As Dr. Biass mentioned, people with different backgrounds need to discuss this
challenge. People with different expertise, psychologists even, social scientists,
and scientists and engineers, they all have to join their heads. The need for that
has been pointed out during the panel discussion today. We are still lagging behind.
Over the last 100 years, we have not had a major eruption demanding mass
evacuation. So, to prepare for a possible future eruption, we have to make
occasions like this to continue our discussion. I would like to thank all the
participants to join in a very lively discussion here. Thank you very much for your
participation.

Moderator

Thank you, Director Fujii. With that, we would like to conclude the international
symposium. Thank you so much once again for your participation. Those who are
at the venue, this device for translation, please leave it behind, leave it on the
table. The slide shows for online participants as well, please connect to the survey
site and please kindly cooperate in answering the questionnaire sheet. We hope
the QR code is projected. Please share that on the Zoom screen as well. This is
the link to the survey site. Please scan the QR code and please answer those
questions. I believe participants now see the QR code. Thank you so much. Once
again, thank you very much for your attendance. Thank you for staying to the
end.
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