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New mobility design solves the problem of severe floods and mobility vulnerable
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New mobility design solves the problem of severe floods and mobility vulnerable
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» In Japan, where there are a lot of natural disasters and the
world's declining birthrate and aging population, we propose
“traffic infrastructure” that watches the weak and protects
lives.
Our team focuses on “natural disasters” and “declining birthrate and aging
Soclety” among many social issues. In addition to the ideal "electric car” for the
realization of a susteinable society, we propose ways to help “moving vulnerable
people” . In the near future, other countries may have the same problem. | hope
that our proposals in Japan will be helpful in solving problems in countries
around the world that may face problems i the future

» Proposal background
Japan, a country that is worried about the imminent disaster
that caused 18% of the earthquakes that occur on Earth. In
countries around the world, concerns about flood disasters due
to global warming will increase.
Japan is a country with many “natural disasters” in the world. 18% of earth-
quakes that occur on Earth occur in Japan [* 1]. A typhoon hits and there is
heavy rain and heavy snow. Eight years ago in 2011, a massive earthquake of
magnitude 9 and a big tsunami hit East Japan, and more than 20,000 people
died. 57% of the victims evacuated using automobiles as a means to help.
However, the car was relied on as a last resort, but it did not fully meet expecta-
tions,
The probability of a major magnitude 9 earthquake and large tsunami in West-
ern Japan is 70-80% by 2050. In some areas, the tsunami is s short as 3 min-
utes after the earthquake. The maximum height of the tsunami is over 30 meters
[* 2], In the danger area, we are taking measures such as building a huge
embankment, building a high-strength building that can be evacuated, and
moving the residence to a high ground. However, the disaster prevention func-
tions of automobiles have not changed much. If the automabile is indispensable
in floods and loses its valuable property, the risk of being in trouble after a
disaster has not been solved

» Japan is the country with the lowest birthrate and aging
population in the world. In rural areas where the population is
declining, there are no longer any mobility options that can be
used by vulnerable people.

When looking at everyday life, Japan is the most aging country in the world [* 3],
Recently, accidents involving the death of children and mothers who have run
away due to runaway cars driven by elderly people have become a social issue
[* 4]. The number of car accidents, which are man-made disasters, is decreas-
ing year by year. The problem is that the rate of fatalities among elderly people
and “traffic-weak” people such as pedestrians, bicycles and people riding
motorcycles is increasing. [* Five . In other words, the car protects people who
are riding in high-speed vehicles, but does not protect the people around them. |
think that automobiles are in an era of rethinking responsibiliy as part of the
future transportation infrastructure.
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P infrastructure
» Many natural disasters in Japan are tsunamis and floods.
IThe extent of tsunami inundation is limited to coastal areas, while flood inundation occupies the entire land area.
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» Hearing to local governments with high awareness of tsunami damage
Shizuoka City, Numazu City, Fuji City, Makinohara City, Yaizu City, Omaszaki City, Iwata City, Kakegawa City, Hamamatsu City

# Though we are considering tsunami countermeasures, we regard flood damage, which is more frequent and has a wide range of assumptions, as well as the problem of
public transport management due to shortage of workers due to the aging of the birthrate and certainty
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We will focus on “traffic vulnerable” victims of “declining birthrate and aging society” and “natural disasters” in small cities with depopulation problems in Japan since 2030.
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» Advantages of EV » Battery capacity
Easy downsizing of parts and simple structure. Does not emit CO2, etc... In the 2030s, the energy density of battery packs increased, and the cruising range of EVs was five times. The cost is expected to be one seventh.
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» Space where baby strollers can be placed Even if you have bad feet, you can evacuate just by getting in
Barrier-free design.
The door folds compactly. When getting on and off, the body lowers and getting on and off is smooth.
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» Shelters at the time of disasters, tents for temporary evacuation

The body floats to protect lives from water disasters.
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P Realizes freedom and movement with a radius of about 3km. » Stopped. Mobile communication spots in the city.
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» Protect your night safety

» Can also be used for daily transfers. » Used for public rest areas and meeting spots.
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» infrastructure
» The center of the city is changing from an infrastructure that transports
people and things to a distance quickly, to a human-centered infrastructure.
In the future of Japan, “move between cities" and “move within cities” are going to evolve differ-
ently. The new construction of inter-city transportation infrastructure has been completed, and it
is time to repair and use aging transportation infrastructure. Travel within the city is highly
sustainable, mainly on foot, bicycle, and public transportation in a compact city according to the
policy of "Japanese Grand Design 2050" [* 6] of the Ministry of Land, Infrastructure, Transport
and Tourism. It will change to infrastructure. In Eurape, there are more and more cities where
cars cannot enter the city center. The number of similar municipalities willincrease in Japan.

P There is a need for an infrastructure that allows free movement of about
3km each way.

We verified the travel distance in the compact city. Using a sample of municipalities with a scale
of 100,000 people, we confirmed the range of designated areas for use [* 7], and most of them
were within a 3km radius. Considering a vertically long city due to the influence of topography,
there s a high need for mobility assuming one-way movement within 5 k.

» Refelence

[* 6] Ministry of Land, Infrastructure, Transport and Tourism's Grand Design 2050 https:; /w
ww.mlit £0.jp kokudoseisaku; kokudoseisaku_tk3 000043 html
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»We can transport efficiently at the time of disaster.
The compact body does not take width during transportation.
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»Power generation runs while balancing the power. The ground-mounted power supply spot be-
comes a meeting place and a resting place, and becomes the center of the community.
When electricity stored in the daytime exceeds a certain level, the electricity is shared with the power supply station.
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»The highly rigid tetra structure receives impact and flows

Smooth running is possible on narrow roads.
Narrow roads that were not able to pass with a square body can be rotated
with the body in a non-directional form.
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P Impact-resistant truss structure.
A form that allows you to escape the impact by hitting the  collision object

t stops immediately even if it rotates due to a collision on the water. Crew is ~safe.
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»Small body and small space.
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IRk 1185 1465 11.4 16.02 15.86 = 13.96
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Four cars can be parked in the space of one ordinary passenger car. Equipped with sensors and antennas

to realize automatic / independent operation. Built-in motor and battery i
secured by completely separating the body and PP system.
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»Breakdown of natural disaster damage in the world
The United States and China suffer more natural disasters than Japan
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» Guangzhou, Guangdong Province,South China
Typhoons and river floods frequently cause flood  damage.
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»Breakdown of natural disaster damage in China
Floods and typhoons account for 65% of natural disasters in China,

P Population decline
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»Validate 100,000 town in Guangzhou, Guangdong
Wider than Japan's 100,000 city
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It will decrease from a peak of 1.46 billion to 1.3billion in 2065.
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» Conclusion
The basic concept remains the same and can be developed by localizing according to the local lifestyle,
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» Focus on Yaizu city from the town we expected
@Nankai Trough earthquake, tsunami, flood issues
i and aging ion (already from 2010)
©Car dependence problem of 90,000 private cars for a population of 140,000
@The land is flat and the population density is high (1 of 23 cities in the prefecture)
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» Validated within 1km2 area in Yaizu area.
Areas that are entirely designated as flood risk areas.
@ Population 5000
@3000 cars
©About 750 people aged 75 and over.
@The number of registrants who need "support required” and "need nursing care 1" is about 100 people.
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(Case study) Introduce tetra mainly for elderly and disabled people.
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P <International Student EV Design Contest / Final Judgment>
Received the Minister of Land, Infrastructure, Transport and Tourism Award. (Participating 47 teams second place) P <Advising the Ministry of Land, Infrastructure, Transport and Tourism Automobile Bureau>
"Flood damage", "mobile weak", "blackout" to address the major social issues, November 12th (Tuesday): Visited the Ministry of Land, Infrastructure, Transport and Tourism
Highly praised for the high degree of perfection and newness of the concept and design. Automotive Bureau.
Interview with the section chief and section chief who was also a contest judge.
We received more specific and detailed opinions and advice.
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https://aiit.ac.jp/documents/jp/research_collab/research/bulletin/2021_bulletin.pdf
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▶︎ 最新情報：2021年1月　東京都立産業技術大学院大学研究紀要　第14号　P. 169　『水害被害と移動弱者の問題を解決する新しい移動のデザイン提案』
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