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Asian Disaster Reduction Center Online Tsunami Seminar
Community Space Design
for Tsunami Disaster Risk Reduction

The purpose of this presentation

-To understand that safer space design reduces the
necessity of evacuation

-To understand one of the methods to measure and
predict evacuation speed

-To adjust today’s topics to your target areas or
fields
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How to save our lives from
tsunami?

(b)Vertical Evacuation _
Risk (a) Advance relocation

(DLack of altitude

(Project on group transport for disaster prevention)

(2) Tsunami fire

(3 Difficulty of escape

—Second option (d)Secondary
for emergency evacuation
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Evacuation site
for protecting
life from tsunami

—~— e (c)Horizontal evacuation
(Movement to land at high elevation)

"
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Sea area under

o Assumed tsunami inundation area
normal conditions

Shelter for
evacuation
(Schools and
other shelters)




Space design of evacuation
for pedestrians (0.5-1.0m/sec)
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Cycle of Disaster

Prever

Mitigati

ry/ Reconstruction

10



Evacuation action and Risk Affected Time (Tsunami)
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Safety evaluation
Total Evacuation Time < Risk Affected Time

The safety of evacuation is assessed by
Evacuation Time Remaining

Evacuation action and Risk Affected Time (Tsunami)
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History of Disaster

The oldest recorded Nankai trough
earthquake is in 684 A.D.

BB M 7RVVTRETHXAIRIELHE The massive earthquake which occurs along the Nankai Trough

RTOMERER currently designated as possible epicenters
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Background
2011 Great East Japan Earthquake

Deceased or missing people
Vulnerable people 16.1%

+) Supporters 18.9%
Concerned to vulnerable people 35.0%

(Isozaki 2013)
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Three types of equipment used in the experiment

A: Rollator B: Transport chair C: Wheelchair
Dimension(cm)
Symbol[ Equipments Weight(kg) When stored In use Principal use
Height| Width | Depth | Height | Width | Depth
A [Rollator 5.7 76 50.5 46 81.5 50.5 60 Non- transport
B [Transport chair 9.3 85 55 31 90 55 62 Transport
C |Wheelchair 17.9 88 30 104 88 62 104 Transport
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Assistant equipment for rollator

A person’s feet reach A person’s feet A person’s feet are lifted
the ground get caught by installing the
in the ground assistant equipment

A rest position A moving position Installing the assistant
in a normal rollator in a normal rollator equipment in a rollator
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Average velocity of transporting vulnerable people

— 8 — Rollator ----&--- Transport chair —®— \Wheelchair

0 5 0 15
Incline (%)
Flat Gentle slope Steep slope
(O2%)) (6.77%) (12.99%)
Wheelchair 1.87m/s 1.28m/s 0.92m/s
Transport chair 1.58m/s 1.14m/s 0.85m/s

Rollator 1.18m/s 0.91m/s 0.77m/s



Area Outline

500km
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d‘“o\) Pacific Ocean Osaka Bay
NG
Population, household and aging rate

Shinyo District | Whole country
Population 5,896 (a)
Number of households 3,036 (b)
Average number of persons in a household (people) 1.94 (a/b) 251
Aging rate (%) 30.7 23.0 (FY2010)

“Comprehensive Survey of Living Conditions (FY2013)” by the Ministry of Health, Labour, and Welfare
Number of households and age (5-year step) per municipality in Kobe City (Census)

Results of the FY 2010 census (as of October 1, 2010)

20




BOKOMI=
Community Disaster
Prevention Organization

Led by citizen,
supported by municipality.
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Equipment to carry vulnerable people

Rollator Transport chair  Wheelchair Cart

Drill date and assumptions

Date 17 January 2015 17 January 2016
Supposition Great Nankai Trough Earthquake has occurred.
Magnitude 9
Seismic intensity 6 (Nagata ward, Kobe city)
Warning Great Tsunami Warning
(along Setonaikai sea in Hyogo prefecture)




Drill
In 2015

In 2016
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Result (1)
Evacuation
diagram
carrying
vulnerable
people

Every
vulnerable
person in this
drill could
evacuate
within the
project 90
minutes or
tsunami hitting
time.

[

NThe number of starting evacuation

The number of arriving at evacuation site
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[10min] [20min] [90min]  y(sec)

-+ Assembling
-=- Stop for Boarding
-~ On Board, Alone

= Stop for Receiving Order
-+ Waiting for Traffic Lights
Empty, Follow

k {Risk Affected time 90min

-+ Stop for Address Re-Verification

- Empty, Alone
-~ On Board, Follow

[Total Evacuation Time 27min58sec |

\ Evacuation Action Time 49sec-27min58sec
N

R

| Evacuation Starting Time Osec-8min10sec

1
24

[Evacuation Spare Time 62min2sec




Result (2)

Average Transportation Transportation

speed ability guantity
Rollator 1.03m/s 3.7person * km/h | 3.7person - km/h
Transport chair 1.42m/s 5.1person * km/h | 5.1person - km/h
Wheelchair 1.50m/s 5.4person * km/h | 5.4person - km/h
Cart 1.27ml/s 4.6person * km/n | 2.3person - km/h




e

Number of supporters for one vulnerable person
rollator/wheelchair/transport chair: 1 supporter

cart: 1 supporter/1.5 supporters/2 supporters
(based on 3 pulling methods)
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Result (2)

" Transportation ability ) (  Transportation quantity
Nvon oart
To= TNy, To= =V,
\ S J y

al

T. Evacuation transportation ability

T.. Evacuation transportation quantity

ql

Ns Number of evacuation supporter(s)
Nv, .. Maximum number of vulnerable person(s)

Nv

Vi Velocity of instrument

onboard NUMber of vulnerable person(s) on board during evacuation

Transportation ability

Transportation quantity

Rollator

3.7person * km/h

3.7person * km/h

Transport chair

5.1person * km/h

5.1person * km/h

Wheelchair

5.4person * km/h

5.4person * km/h

Cart

4.6person *+ km/h

2.3person - km/h




. Purchase and
Evaluation meeting drill in 2016 installation of carts
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Discussion

1, Natural human response
(Psychological effects)

2, Uncertainties of supporters

3, Means of transportation
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Estimated transport
evacuation tim

Di H
Ts = ?=1 : +
(—0.02781i+1.0133) 0.18

n D1 H
Tt — i=1 ] +
(—0.05017i+1.4068) 0.18

Tw — 2?:1{ Di } H

(-0.05871i+1.4732) 0.18

T Estimated transport evacuation time
s Rollator

t Transport chair

w Wheelchair

D Section distance
li Incline of section |
H Height of stairs




4 )
Casel

Evacuation start time 0 min.
Evacuation action time 6 min.

- J

This figure shows
estimated area where it
Is difficult for vulnerable
people to evacuate when
the tsunami comes.

The range of the area
changes depending on
evacuation start time
and evacuation action
time.
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-
Case?2

Evacuation start time 5 min.

\_

~

Evacuation action time 1 min.
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”

Relocation to 24m above
sea level in 2012

Plan to relocate to
Approximately 50m above
sea level in 2021
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