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Crisis Management System and Initial Emergency Response in Kobe City

MEHEKEEE



Crisis Management System and Initial
Emergency Response in Kobe City

Crisis Management
Office

——

l. Introduction

NG

(1) Structure of Kobe City Disaster Management Plan

Basic Disaster Hyogo Prefecture Disaster
Plan Plan

1. Common Issues
2. Earthquake/Tsunami Measures
3. Storm and Flood Measures

4. Large-scale Accident Measures

Kobe City Disaster
Management Plan

5. Disaster Management Operation Plan (Safe and ]
Secure City D Plan)

6. Disaster Preparedness Manual ]

7. Disaster Prevention Database ]

Structure of Kobe City Disaster
Management Plan

m——

(2) Issues occurring in the Great Hanshin-Awaiji
Earthquake
>4

(1) Disaster-resilient community development

(2) Disaster-reduction drills and public awareness enhancement
(3) Disaster reduction activities

(4) Information collection, dissemination and publicity

(5) Wide-area collaboration and requests for support

(6) Rescue, first aid and medical systems

(7) Earthquake fire countermeasures

(8) Voluntary disaster reduction activities of citizens and companies
(9) Evacuation activities

(10) Rescue and relief measures

(11) Measures for ensuring safety in disaster-hit areas

(12) Lifeline measures

(13) Traffic and transportation measures
(14) Measures for livelihood stabilization
(15) Volunteer activities Ju
(16) Secondary disaster prevention

Source: Kobe City Disaster
Management Council
Kobe City Disaster
Management Plan (draft)

3

pr—

Il. Outline of the Great Hanshin-Awaji

Earthquake
7

Date of the occurrence: 5:46 a.m., January 17, 1995

Epicenter: Awaji Island (Latitude: 34.36°N, Longitude: 135.02°E)
Focal depth: Approx. 16 km

Scale: M 7.3

JMA seismic scale: 6 (7 in some areas)

Characteristics: Simultaneous vertical and
horizontal shaking

SA—

e

() Initial response

(1 Diéster Management Headquarters was set up with the mayor
as the head after one hour following the occurrence of the earthquake
in accordance with the Disaster Countermeasures Basic Act.

(2) Instructions from the mayor (on the morning of the day of the
earthquake)

- Collect information by any means (grasp damage information, etc.).

+Saving life is the first priority.

-Work at the office nearest you. (Go to a ward office.)

*Open evacuation shelters (first in schools).

+Collect supplies and secure food.

+Start bus service as soon as possible.

+Re-open traffic on roads. Do not collect tolls on highways.

+Set up ward headquarters at the respective ward offices (for
information collection and rescue of residents).

—

+Act spontaneously without consultation. (On-the-sp isi
making) 5

Mayor’s press conference at the

headquarters
NS 4

(Photo provided by Kobe Shimbun) : i 6 I
/\

Issues and lessons from
initial response

- Clear definition of the criteria for establishment
of the disaster management headquarters and
prompt setup

Securing a system for emergency assembly of
the mayor and the deputy mayor after office
hours

*Securing a system to assemble city personnel

EEEDE

AN
Disaster Management headquarters
deployment criteria (Kobe City Disaster Management Plan)

Disaster occurs/is feared tg

BDeployment criteria in an emergency

Hyogo Seto Inland Sea Coastal Tsunami level of alert |

Tsunami alert {Tsunami advison No tsunami predicted

5 (lower) or over

Seismic
Intensity 4 _ Disaster precaution
in Kobe headauarters

3oruncer |

Collecting information 8
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Initiatives based on lessons: City
personnel deployment system

e

+Dissemination of information and thorough understanding
of the events based on which Kobe City Disaster
Reduction Directive No. 3 is automatically issued

©The criteria for issuing Kobe City Disaster Reduction
Directive No. 3
-When an earthquake of a seismic intensity of 5 lower
occurs in the city (5 at the time of the earthquake)
*When tsunami alert is issued on the coast of the Seto
Inland Sea

A
I itiatives based on lessons:

Securing of an initial response system
(lodging for standby personnel and support
of Vyd offices)

-Central lodging for standby personnel (since April 2000)

The housing for city personnel jointly constructed with the Central Fire Station in
order to secure personnel for initial response

+Occupants (standby after working hours)
(1) Designated officials

Every day: A total of 2 personnel (whose positions are equivalent to
managers of the Crisis Management Office or other bureaus) stand by.

Holidays: Director or Head of Crisis Management Office stands by.
(2) General personnel (for standby)
5 teams (around 10 people per team) stand by for one week in rotation.

- Standby of section chiefs of Crisis Management Office as a

liaison on holidays
A=

p—

Initiatives based on lessons:
The organization of Crisis Management Office

éﬁb ishment of Crisis Management Office (April 2002)

+Allocation of employees concurrently assigned

67 personnel (including concurrent personnel) are stationed in the
Crisis Management Office.

Periodic liaison meetings are held monthly. (Ad-hoc meetings are
held in emergencies.)

+Sharing of weather and accident information through crisis
management information system e-mail
Automatic notification from J-ALERT and other systems
Manual distribution from Crisis Management Office or Fire Bureau

+Collaboration with Fire Bureau
Strengthening of collaboration in the Crisis Management Center

Development of a hotline with the control center i : "
| —

Issues
(2) Damage to Kobe City Hall main building

e

Initiatives based on lessons:
Base of Kobe’s safety and security
Kobe City Crisis Management Center

- City Hall Bldg. 4 Created
for this purpose

- Offered for use Apr 2012

- Steel-framed reinforced
concrete construction

*Base isolated system with
9 floors and 1 floor
underground

~ Use of base isolated system

~ Emergency power generators and electricity
generator room located on upper floor

« Emergency stores to ensure 3 days’ operation

Power utiity
Leadk-in route for
emergency response

Electrical
room

Emergency supply
warehouse

Uninterruptible:

Power utility
Dual lead-in

Well water
pump

° | seismically 14
isolated structure

Existing E Cent
g

2nd Floor Operation Center

4t Floor Firefighting Control Center
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(3) Issues and lessons on information

collection, dissemination and publicity
/.

N\

+In addition to failure of monitoring cameras in the
Firefighting Control Center, TV broadcasting could not
be received, which made it difficult to grasp the damage
situation throughout the entire area of the city.

-Due to congested telephone lines, prompt information
collection, dissemination and publicity were difficult.

+It is necessary to transmit information that meets
changing citizens’ needs over time.

I P
Publicity at the time of
\ the earthquake

; iml
—

Handling consultation
\ with citizens, etc.

*The Telephone Center was established to handle
inquiries and consultation from citizens.

*The evacuees from the city were registered and
information was provided to them.

Y

Initiatives based on lessons:
Information collection

-Construction of the crisis management information system
Direct transmission of the images taken from firefighting
helicopters instantly
Monitoring camera enables early information collection.
Split-screen display of the images from firefighting
helicopter and TV images

e

Information
gathering

Information
sharing

Relevant Relevant
departments institutions

Information sharing Information sharing

Decision
making

Near JR Motomachi Station

e besedGRlESSas

[Legend]
@  Pre-existing (no siren)

. Pre-existing (with siren)

. New (no siren)

. New (with siren)

-Outdoor speakers
Pre- 2011 earthquake: 63—End of 2013: 139 in place

(After Great East Japan Earthquake, more added to coastal area & wide area evacuation shelters)

-Radio receivers Around 1,800 in place 22

Initiatives based on lessons:

v

Amplifier station
(Outside speaker)

Radio

Emergency/ st
disaster Distribute PR

Newspaper E-mail . - bulletins to all
information
(see below) . . households
Individual receiver
(Evacuation sites, etc.)

23

City newsletter: “KOBE” Special Edition on Disaster Reduction

" River inundation hazard areas, landslide prone areas, evacuation
shelters, etc. are shown.

N\




(4) Evacuation shelter management

In the Disaster Management Plan, 364 sites (schools, etc.) were
designated as evacuation shelters.

However, the number of planned shelters was not sufficient to
accommodate all evacuees.

At peak: 599 evacuation shelters (January 26), 236,899 evacuees
(January 24)
OEvacuation shelter situation

January 17 497 202,043 98,291
February 17 527 106,050 177,912
March 17 442 62,604 115,541
April 17 391 42,330 55,337
May 17 361 31,132 38,166
June 17 314 21,609 25,960
July 17 283 16,748 18,849
August 17 222 8,491 9,820
August 20 196 6,672 8,140

Initiatives based on lessons:
Local disaster prevention bases (Designated evacuation shelters)

Seismic retrofitting of Elementary Schools (local bases for
disaster prevention)

End of 2007 73.1% = Reached 100% by end of 2011!

Honjo Elementary School (Nada Ward)

(5) Relief supplies

Olnquiries were concentrated within about one week
immediately after the occurrence of the Earthquake.

= Staff dealt with inquiries 24 hours a day.
ONo place for storing tremendous amounts of relief supplies
had been determined.
= Thus, we started searching for warehouses.
OA chaotic situation occurred as we could not promptly respond to requests for
supplies from evacuation shelters.
= We assigned professional transport operators at warehouses.

OGap between needs and the relief supplies that arrived at evacuation shelters
= There was atime lag until the supplies arrived at evacuation shelters, so large
amounts of supplies were not necessary anymore when they arrived, and they
were left unused.

OpDistribution bases (4 locations): We dispersed locations for receiving supplies.
(January 20-)

Maya Warehouse Shin Kobe Warehouse Silver College Green Arena Kobe
Location (ward) Nada Chuo Kita Suma
Opening period January 20-April 16 January 20-March 7 January 20-August 20 January 20-February 22

Wards in charge

Higashinada, Nada
(succeeded by
Sumiyoshihama after

closing)

Chuo, Hyogo, Nagata
(succeeded by Silver
College after closing)

Initially Kita

Finally Chuo, Hyogo, Kita,
Nagata, Suma, Tarumi and
Nishi

Suma, Tarumi, Nishi
(succeeded by Silver
College after closing)

(6) First-aid stations, etc.

OMedical care
= Installation of first-aid stations (at each evacuation
shelter accommodating 1,000 or more disaster
victims)
= Formation of medical relief teams
When there were a small number of medical relief
teams, they went around small evacuation shelters.

= Formation of circulating dental care teams
(in cooperation of the neighboring universities, etc.:
January 26—March 19)

OsSecuring of pharmaceuticals and hygiene equipment
= Relief pharmaceutical accumulation center installed (at the Industry and Trade
Exhibition Hall (Sanbo Hall)) (January 22-)
Moved to Kobe International Exhibition Hall (February 3-May 17)

No. of pharmaceuticals delivered: January (467 units), February (597 units), March
(182 units), April (47 units)

ORelief supplies

= Diabetic dietary food, baby food, etc. were delivered
to the vulnerable.

OVolunteer activities

= Hot meal preparation by dietetic associations, etc.
(until the end of March, 37 times (11,345 meals)

(7) Mortuary care and cremation of the dead

Mortuary situation in 6 wards with high
death toll in the urban area

No.of |No. of the bodies
morgues in morgues Remarks . . ) )
(max.) (max.) Welfare offices in each ward, in collaboration
Higashinada X with the police and other related organizations,
Ward 25 1,019 1318 coffins | conducted installation of morgues,
Nada Ward 1 749 management of the bodies, witnesses for
autopsies, procurement, assembly and
Chuo Ward ’ 125 transportation of coffins, procurement of dry
Hyogo Ward 6 421 ice, transportation of the dead, etc.
Nagata Ward 1 689
Cremation situation at funeral halls in and
Suma Ward 2 316 outside of the city
Hiyodorigoe 1,384
The ngmber of the dead far exceeded the Municipal funeral | gicrio 452 Total 2,181
capacity to handle them. halls
) . . Konan 345
Cremation at funeral halls in the city: = —
equested from
APPFOX-_ 60% . . other cities by Kobe 366
Cremation at funeral halls outside the city: City
Approx. 40% Requested from Hyogo Pref. 765
other cities by the Total 1,313
Cooperation with the neighboring local families of the Other 548
deceased prefectures
governments beyond the prefectural border
is required. Total 3,860

(8) Dealing with the vulnerable

Lessons from the earthquake

-We reaffirmed the limit of rescue activities through public help as well as
the importance of mutual help after disaster occurs.

-1t is essential to grasp whereabouts of the vulnerable and establish face-to-
face relationships in normal times.

-One-fourth of the earthquake-related deaths were caused by pneumonia,
so oral care for the elderly is important.

Future initiatives

- To expand the number of districts and organizations engaged in support for
the vulnerable in accordance with the ordinance for support of the
vulnerable

- To provide information on various support activities according to the actual
situation in each community

To provide human and clerical support for community’s support activities

- To establish a face-to-face relationships among community residents and
the vulnerable on a daily basis

-To enhance welfare evacuation shelters for the vulnerable

- To implement oral care for health management of the vulnerable (disaster
victims)

=
[

« Strategies to help the vulnerable
duringga disasterp Can you take refuge alone?

Creating a list in each residents’ association area of
vulnerable people and evacuation shelter helpers (helping
each other group) by a showing of hands

Handing down and fostering disaster prevention
awareness and the idea of "Local community protecting
itself” in the young generation in collaboration with local
y and Junior High Schools

Honing skills through yearly training i i
the vulnerable to shelters, management and explanation of shelters,

food distribution etc.) ‘.’

Linked to care and support activities in daily life

(9) Progress with emergency water supply and
emergency restoration

1. Water service supply percentages

100 91

w0 /’*/q'
1130 55, 9/
60

1123 426

1/19y
20

Day 3 Week 1 Week2  Week3  Week4 Week5 Week6 Week7 Week8 Week9 Week10

2. Support from other municipalities
(1) Emergency water supply
- At peak (January 25): 804 people from 83 cities and 20 private
organizations, 432 water wagons
(2) Emergency restoration work
- Roads: 735 people from 38 cities (February 19); Residences:
272 people from 53 cities (February 24) 32



High-capacity waterline
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(10) Sewage

OHigashinada Sewage Treatment Plant was
catastrophically damaged.
-Damage to water channel facilities due to
the destroyed revetment
*Processing function completely stopped.
ODamage to culverts, dislocation of
connection parts

“Securing of lifeline”
v

Emergency measures
= Temporary sedimentation treatment at
Uozaki Canal
* Jan. 21— Work commenced.
Feb. 27— Sedimentation treatment commenc@
May 1—- Secondary treatment of all influent
sewage water resumed.

= Securing of flow-down function with
temporary pipes

Temporary closing of Uozaki Canal

Temporary piping

(11) Roads

- Aim: 95% of homes earthquake resistant by end of FY2015 -

80% of the deaths caused by the Great Hanshin-
Awaji Earthquake were within the first 5-15 minutes
after the quake, caused by being crushed under
collapsed buildings and falling furniture.

In the expected Nankai/East Nankai trough
earthquake, slow, large tremors are expected to
continue for 1-2 minutes, causing skyscrapers to
shake violently.

37

System to support home seismic
retrofitting and securing furniture

Since January 2006, Kobe City has
provided financial support for
seismic retrofitting and securing
furniture, as well as evaluating for
free earthquake resistance of
buildings whose construction
began before May 1981.

38

(14) Firefighting water sources

-Buildings and houses collapsed
over roads.

-Large-scale subsidence, cracking,
gaps, etc.

v

“Securing roads on which people
can walk and vehicles can pass”
(for evacuation and emergency
transportation)

Building collapsed over road (Flower Road)

v

Measures: Large-scale subsidence (Daikai Street)
= Securing of the major trunk road functions (5 days later)
= Free traffic of emergency vehicles on toll roads (such as Shin Kobe
Tunnel)
(Vehicles with permission were allowed to pass without toll fees for 35
three months after the earthquake.)

(12) Parks

-Evacuation site
+Debris storage place (4 parks)
- Temporary housing (127 parks), etc.

*48% of the park in the disaster-affected 6
wards were used after one week following
the earthquake. (Survey by the Japanese
Institute of Landscape Architecture)

Temporary evacuation site: Miyamoto Park

v

“Used for various purposes flexibly
as valuable open space”

v

Played an important function in recovery.
JGSDF Camp: Shiawase no Mura

(Village of Happiness) 36

B Firefighting water sources

-Due to failure of hydrants and a shortage of fire
protection water tanks, firefighting activities could not
be sufficiently conducted.

—

B Reinforcement of

firefighting water sources

-In addition to earthquake-resistant fire
protection water tanks, enhancement
has been made to river water intakes
and other water sources.

KOBE CITY FIRE BUREAU KOBE CITY FIRE BUREAU KOBE CITY FIRE BUREAU KOBE CITY FIRE
BUREAU KOBE CITY FIRE BUREAU

Firefighting

B Firefighting
*The importance of initial response to simultaneous
multiple fires was re-affirmed.

—

BEnhancement of firefighting preparedness

A disaster firefighting plan was formulated to
stipulate the principle of firefighting priority.

- 10-ton water tank trucks, large-capacity
pumpers and hose layers are deployed to
strengthen firefighting capabilities.

-Small motor pumps are deployed for volunteer fire
fighters in urban areas.

40



Sheet for receiving support and work flow

(15) Support from other
municipalities
/ 4 (1) N
(People) g .t —

2,850 T [T PT—T T r
2l | TITTTTT | ]
nomf | | Issuing of damage | Preparation of
Leaf| | | i work flow
Lssa | T 1 . "
A i | ({:)rf:r;fn;g:tfngp Designation of
bl ma‘:erialsl the experiences

. 820 | i . te d
:,.m | | | Issues at that time equ;yr:]r‘;lem qua]ifai;aﬁons
L3 i | < Prompt request for support performance rsequl(r)er::le?sf
L2 | P H
L1%a /| Total: 244,000 people | Deployment and activity of duties ursp
kot | ®Local government | \ Securing of lodging

0 || Total: 144,000 people | Supply of food

b || ®Firefighting | Road guidance, etc.

g | i

00 | Total: 27,000 people election of

| election of

x I RS the persons in Selection of

20 | | Total: 72,000 people charge of work that can

™ 11 command and be performed

5 VU T T e receiving of in cooperation
12345878 | =elfs | fen | =elfen | <ufie | <o]n | support with private i
Jan, Feb. Mar.  Apr.  May  Jun. Jul. Aug. sector
Note: Excluding Fire and Waterworks Bureaus 41 45
/

' = (16) Supporting local “Bokomi” commu

Volunteer activities

N\
Kobe City Disaster | Kobe City C | of S | Eact y
[ : ife”
- “Protect your own life”(Self help)

Lessons learned from the earthquake |

vcm%té:;lr’s 11,500 people 3,248 (people and organizations) 18,570 people
accepte 1] 1]
| .  “Help each other” (Mutual help)
Medical 1,600 Total: 39,200 people Higashinada 7,100
Inomationg!relations 280 (Actvties) Choa 5500 & ihi
(Re-posting) Other 9,410 - Relocation Hyogo 1:200 - I m p rove th e ab I | lty Of
Breakdown Re-posting) :gg:]reygi%gc. uwtaftl:arrnimre ﬁgata 2 088 N
oo sty 1610 -Soring mdaionbuion of elel  Suma. 1460 communities to come tog ether to
Residents outside of the city supplies i Ta_m[ni 500
9,890 . eA‘scs.ls(ance for personal affairs, Nishi 670 SO I Ve th e i r i SS u eS 1
As of March 8, 1995 As of March 31, 1995 As of August 15, 1995
+Initial confusion i i
A system for dealing with volunteer activities had not been established. Help durmg a disaster

70% Self help, 20% Mutual help, 10% Official help

42

pm— -

Initiatives based on lessons:
\ S/upport (lessons)

‘ Survival rate of rescuees‘

Formulation of the plan for receiving outside support No. of people
(March 2013) 1000 —
t:
+ The plan was formulated with the aim of utilizing support from other 900 ot rescuees
municipalities and volunteers to the maximum extent possible. [
. . 800 urvivors
+ The plan was prepared as a sub-plan of the city’s disaster management
plan (first in Japan). 700 ~8-Survival rate
* The plan is based on the assumption of an earthquake equivalent to the 600 %)
Great Hanshin-Awaiji Earthquake and a period of approximately one
month. 500 &
+ A sheet for receiving outside support and the workflow for 130 work 400

activities (including routine duties) are prepared.

+ Priority is given to the following perspectives: (1) information processing,
(2) command coordination, (3) environment for on-site measures, (4) 200
development of cooperative relationship with private sector 100

earthquake victims in

0 Kobe"p 15 Chart 3,
edited by 1.17 Group to
43 Jan 17 Jan 18 Jan 19 Jan 20 Jan 21 disseminate lessons
learned from Kobe

Background and purpose of formulation of the
plan for receiving outside support

300

Source: “The Great
Hanshin-Awaii
Earthquake—Record of

Formation of all 191 districts at end of 2008

>
2 o1
"BOKOMI"(Kobe City g
Disaster-Safe Welfare Community <
»
<
Disaster-prevention activities Human welfare activities §
Disaster drills/training sessions, anticrime Friendly visits, friendly food service groups, =3
l activities, creating community safety plans, housekeeping assistance, etc.
etc.

Measures for those vulnerable to disasters (e.g. the disabled and elderly)

tie-ups between community welfare and community disaster prevention.

Experiences and

suolssas Bujulely/s||Lp JSISesIP JO uoionIsuy|-

Hoddns AyAnoe pue juswainooid Juswdinba/jelsiew pajejai-iaisesiq-

\

J18)UB) BIBYAM AjUNWWOY JO JuswaAoidw|-

-
lessons = g - =
< s <]
[} S = w ~3 = o
£ & c 2 » g3 el 3 Q =
@ 3 gz @ 3 o @ =2 @ EX = Q.
& T 88 3 & %3 &5 %23 & °
2 82 S 23 o2 7%} ) o
= i &S a @ oS 8 8= # o = =3
o o s @ o ©o 3§ 87T g 3 = Q
> 3 43 o ¢ 25 3% =g § ¢ 3§ ®
jul 2.8 =% Z S o 3 S |
g ) o) = Q. 335 2 3 9 =
Formulation of the plan = 2% g & # 35 3 |g &
4 f° o g - o =
3 S e

for receiving outside
support
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Il Nanka-rthquake

Nagoya (56

History of earthqUaKelocourTence
along the Nankai Troug
Osaka The
Wakayama Tsu
Lake Hamana ~ Shizuoka

Kochi

Indicates

hypocentral

R Ashizuri Cape

el G Nankai Trough
Tesonanonisann
(= e ko ) S O
Suruga Trough

N=oni<an
[Esrtihegoosises
1605 Keicho Earthquake M7.9

Elresia
Plate
9
& 102 years
g 1707 Hoei Earthquake  M8.6
g 147 years After 32 hours
5 1854nsei Nankai Earthquake M8.4 1854  Ansei Tokai Earthquake M8.4.
L
b 92 years After two years
& 194@howa Nankai Earthquake M8.0 1944 ShowaTonankai M7.9
Earthquake
Occurrence probability within 30 years in the future
Tonankai Earthquake: Tokai Earthquake:
About 70% 8%
(Reference data)
49

Nankai Earthquake:
About 60%
~_
(15t Jan 2013
standard) 70~80%

(The Headquarters for
Earthquake Research Promotion)
Damage estimates: Nankai Trough massive earthquake and tsunami in Hyogo
Prefecture (released on June 3, 2014)
Building damage and human suffering throughout
the entire Kobe area

B No. of fully destroyed buildings

M No. of dead

Kita Nagata Suma Tarumi Nishi
Ward Ward Ward Ward
Tarumi Ward| Nishi ward

886

o tyogo
Wars  Warg
NGB | Suma Ward

89 927

46 33

Nada
Ward
Kita Ward

174
86

Higashinada
Ward Ward

Chuo Ward |Hyogo Ward|

555 8

0 95

Nada Ward
203
3.834
(compared to the Great Hanshin-Awaji Earthquake)

o
et utgng] 217 50
2012 [ 101 3137

+Building damage (6 p.m. in the winter): Fully destroyed buildings: 3,109

[Damage overview]
(0.04 times (74,386 buildings))
»Human suffering (Noon in the summer: 9,344 people dead (2.04 times

(4,571 people))
age estimates: Nankai Trough massive earthquake and tsunami in Hyogo
Prefecture (released on June 3, 2014)

Human suffering (No. of dead)

M Tsunami

Current
After the
measures were = Shakihg
implemented
Fires,[etc
2,000 4,000 6,000 8,000 10,000
Tsunami Shaking | Fires, etc. Total
9,264 65 15 9,344
20 8 32

Current
fter the measures|
e 4

[Disaster reduction measures (tsunami measures)]
- Strengthening of tide embankment: Ensure closing of gate doors that are resistant
to tsunami overflow.
= A certain extent of structural measures for disaster mitigation
-Prompt evacuation: Early evacuation rate (70% — 100%)
= Non-structural measures based on evacuation

Kobe Tsunami Web Service

Kokokuru?2
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Disaster Waste Management

- Disaster Waste Management
following the Great Hanshin-Awaji Earthquake

- What is Disaster Waste?
- Basic Policy for Disaster Waste Management
- Disaster Emergency Response

July 27,2015
Environmentally Friendly City Promotion Office,
Environment Bureau, Kobe City

Shinichi Kaneko

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

Temporary Storage Site at the Fusehata Environment Centre

Accumulated disaster waste

Waste trucks on the congested
roads

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

_ Higashi Clean Centre

0Ogo Environment Centre

Kita-ku

Nishi-ku
Nada-ku Minatojima Clean Centre
HigashiNada-ku

Resource Recycling
Centre

Hyogo-ku
VOB Chuonku
Nagata-ku

Tarumiky UMk

Karumojima Clean Centre

Crushing Plant
Recycling Centre

Clean Centre
Environment Centre

Relay Station

ichi Fusehata Ochiai Clean Centre
Nishi Clean Centre EmironmentC (Relay Station)

Operations at the Fusehata Environment Centre

Carrying out metal waste

Spontaneous combustion

Temporary storage of woody debris

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

* A large amount of disaster waste was generated by the earthquake

(8.035 million tonnes)
Damaged Clean Centres (CC) stopped incineration operations

=The waste exceeded their regular capacity of 2,790 tonnes per day.

[Countermeasures]
= Establishing temporary storage sites
(4 sites in the inland area and 1 on the Port Island)
=Swift recovery of Clean Centres
2 sites resumed in January
3 sites resumed in February

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

Operations at the Oga Temporary Storage Site

Incineration Furnace & Crushing and Sorting Facility

Disaster Waste : 8.035 million tonnenes |

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

* Large amount of human waste
-> Deterioration of sanitary environment

Environmental Pollution by hazardous materials
=Preservation of citizen’s safety and sanitary environment
was a matter requiring immediate attention.

Disaster Waste Management following the Great Hanshin-Awaji Earthquake

Concrete debris : 3.437million tonnes | Woody debris: 4.595 million tonnes
. \ /[Countermeasures] \
L Inland temporary storage sites L )
Shipping base (4 sites) Shipping base *Increasing storage of human waste
(2 bases) m (3 bases) Takamatsu Office +
Tarumi Sewage Treatment Plant & Port Island Sewage Treatment Plant
‘ - 4 - - l *Monitoring of atmospheric & water environment
Incinerating * Reclakmlng ‘ - . . i b
] i Temporary storage site * Planning of basic policy and guidelines for asbestos management
f X on the Port Island Basic Policy 1) Instructing to building demolishers
Sorting 2) Providing information to building owners
Coastal Recycling Recycling 3) Implementing measures to treat asbestos at public expense
reclamation of V:O?dly of me.tal ‘ Incinerating * Reclaiming ‘ at demolition sites
materials materials 4) Environmental monitoring of asbestos
\_ 5) Promoting non-asbestos construction to new buildings J




What is Disaster Waste?

* Waste generated by a disaster

* Main features of disaster waste
(@ Waste temporarily generated in a large quantity
@ Mixed waste of combustible and noncombustible
@ Most waste is noncombustible such as concrete and sand

What is Disaster Waste?

Type Outline

Waste concrete Concrete pieces, asphalt pieces

Hanshin-Awaji

Great East Japan

Recycled
3,659K
tonnes
0 46%
15,309K
tonnes
82%

Scrap metal Steel frames, reinforcement bars, aluminum
materials
Waste wood Poles, joists, walls, driftwood from tsunamis

Home appliances | TVs, washing machines, air conditioners

Vehicles Automobiles, motorbikes, scooters

Ships Damaged vessels

Noncombustible Pieces of concrete and glass which are difficult
to sort
Noncombustible waste mixed with soil

Combustible

Mixed waste with fiber, paper, and woods

Basic Policy for Disaster Waste Management

* Flow Chart of Basic Disaster Waste Management Measures

[EN

What is Disaster Waste?

Type Outline

Perishable Ingredients and products generated from factories
waste of fish, food, seafood, feed and fertiliser
Tsunami Deposits of earth, sand, and sludge from the
sediments seabed washed up on the shore by tsunamis
Soil from agricultural lands caught in tsunamis
Hazardous Solid waste containing asbestos, PCB, infectious
waste waste, chemical substances, medicines,
agricultural chemicals
Waste that is Fire-extinguishers, hazardous materials such as a
difficult to treat | gas cylinders, pianos, mattresses, fishing nets,
appropriately plaster boards

Basic Policy for Disaster Waste Management

Disaster Prevention (Damage suppression, Damage mitigation)

Plan the arrangement of temporary storage sites and
widespread management of disaster waste in order to ensure
an effective emergency response system when a disaster
occurs.

Disaster Emergency Response

Understand the situation of disaster waste management,
immediately consider how to coordinate and what kinds of
materials and equipment to request, and specify effective
measures.

Source : Guidelines for Disaster Waste Management, March 2014, MOEJ

Basic Policy for Disaster Waste Management

* Overwhelming lack of capacity to manage waste in damaged areas

* Itis very difficult to secure sufficient final disposal space especially
when a huge disaster occurs

* Establishment of temporary storage sites and full promotion of
sorting and recycling of disaster waste are necessary to mitigate
the temporary burden on waste management plants (crushing and
sorting plants, waste incineration plants, and final disposal sites) as
well as to smoothly manage an enormous amount of disaster waste.

* From the viewpoint of necessity of implementing urgent measures
to manage disaster waste, it is crucial to take recycling into
consideration from the earliest stage of management and
thoroughly sort disaster waste.

Disaster Emergency Response

Treatment Schedule
Demolition and removal of damaged buildings
Collection and transportation

Temporary Storage Sites

Source: Guidelines for Disaster Waste Management, March 2014, MOE]J




Disaster Emergency Response

Treatment Schedule

Special treatment schedule should be planned based on
standard treatment procedures and be in accordance with the
actual situation of damage caused by the disaster

(D confirm the status of damage to government officials

@ Volume of disaster waste

@) Treatment capacity based on a consideration of the status
of damage to disposal sites

Matters of high urgency

(D Removal of obstacles on roads

@ Treatment of human waste in temporary toilets

@ Collection of hazardous waste and dangerous waste

@ Demolition and removal of buildings with a high possibility of collapse
® Treatment of perishable waste

Source: Guidelines for Disaster Waste Management, March 2014, MOE)J

Disaster Emergency Response
Temporary Storage Sites

KEstainsh temporary storage sites after coordinating with \
other relevant authorities, because empty land may also be
selected for other uses such as a base for the Self-Defense
Force or a temporary residential area.

= Prevent disaster waste from scattering by wind if temporary
storage sites are in a place with strong winds, such as
harbours and ports. (Sprinkle water, and set a scattering
prevention net and fence)

= To prevent sewage water from permeating into the soil,
temporarily cover storage sites with concrete, set an iron

plate over the site and drainage ditches, in order to prevent
Qvater and soil pollution in public areas. /

Source: Guidelines for Disaster Waste Management, March 2014, MOE]J

Disaster Emergency Response

Dismantling and removal of damaged houses

4 N
= Confirm the status of the use of asbestos to construction
materials prior to disaster, and inform relevant entities in
order to prevent asbestos from mixing with other waste.
*Remove disaster waste effecting transportation, and
prioritise demolishing and removing buildings with a high
possibility of collapse. Except for emergency, when removing,
do not crush the materials into very small pieces as this

creates difficulties in recycling.
- J

Source: Guidelines for Disaster Waste Management, March 2014, MOE)J

Disaster Emergency Response

Sorting at Primary Temporary Storage Sites

Perform rough separation by heavy machines and human labour in
order to implement an effective intermediate treatment at secondary
temporary storage sites.

Rough separation of mixed waste Separation by human labour

Disaster Emergency Response

Source : Guidelines for Disaster Waste Management, March 2014, MOEJ

Disaster Emergency Response

Waste Plastic (PVC pipes) Mattresses, Pianos

Slate Tatami Mats

Disaster Emergency Response

Collection and Transport

* Let volunteers be aware of issues in sorting disaster waste
from damaged houses

-Separate disaster waste from houses destroyed by fire from
other waste due to a high risk of contamination of hazardous
material

= Prioritise the collection of hazardous waste, dangerous waste,
and perishable waste.

*Decide waste collection routes from a general viewpoint
considering the effect on the living environment of local people

and the prevention of traffic jams )

Source: Guidelines for Disaster Waste Management, March 2014, MOE]J
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Sewerage System in Kobe

Higashi Water Environmental Center,
Construction Bureau, Kobe city

Kobe inthe 1900s

@ Vast farmlands around Kobe

@ Use of manure as a valuable
product

Population of Kobe (1900): 0.13million
million

Population
Area

Agricultural use of night soil

Great Hanshin-Awaji Earthquake

‘ Damage to Sewerage Facilities ‘

T 5 =T Acceleration(Max):818gal
Qup -t
S “ o
il —
i - - H\\gashmada WWTP(A100%)
* ~
N +
Belt of Seismic "‘ N
Intensity 7 s )
o i \
IWWTP(AB0% v
S_LNN‘—J:\ Interruption of Whole
Treatment Function
Damage from Fire Collapse of Highway

Kobe inthe 1960s

Osaka Bay

Water pollution caused by
rapid economic growth

Population increased rapidly
(about 1.1 millions).

So, disposal problems such as
ocean disposal occurred.

Hyogo Canal (called ‘The death canal’)

Situation of Damages

at Higashinada WWTP
Damage in Final
Sedimentation Tank
Destruction of
Influent Channel -~
;e Destruction of

({_ - Foundation Piles

The largest WWTP of the city (daily effluent volume: 160,000m?3/day)
was out of commission for 100 days.

Sewerage System

o in Kobe
Mayor Miyazaki

Emergency Restoration
~ Primary Treatment ~

For around 100 days, sediment treatment carried out inside the canal

*Method of Treatment :
Primary Treatment
-Sedimentation Tank :

Width 40m X Length 300m
=Change of effluent quality
TN (1/19=3/20)

K COD:112=50mg/L
S SS  :110=>50mg/L
\ Coliform Level :

e 44,000=>850cfu/cm?®

Temporary Closing The Whole View of Uozaki Canal Sludge Thickening Facilities

Improvement of water quality
-Hyogo Canal revived-




Master Plan of Sewerage System in Kobe

V7

History Current states Main facilities

1951 (Start of development of sewer =Sanitary sewer: About 4,050 km = Sewage treatment plant: 6 locations
network) -Stormsewer About 650km = Sludge center: 1 location

1958 i ofChubu 98.7% * Pumping station: 23 locations
Plant) =Sewage treatment area: 17,000 ha | * Rainfall radarsite: 1 location

1995 (Great Hanshin-Awaji ion: About 1.54 million

2008 (Kobe Biogas)

Rainfall radar 2008 Kobe Biogas (Natural gas automobile)
2010 Kobe Biogas (City gas pipeline)
2011 Kobe Biogas (Green/Sweets)

2012 Recovery of phosphorus from digestion
sludge (MAP)

thousand

m?*/day

Sewage treatment mm

Sewage relay Pumping station
storm water crinage puping
Pumping station for both sewage

relay and stormuater dranage

el Radar site
Fims s rmns 2013 Kobe W Eco-Pow:

e (2000 KW+350 kW) 1988 Hot water supply private raitway
8 (ot

T Kokogows e basin
Uppeka Subway 2

o — 2011 Kobe Biogas.
prie (Gas power of 660 kW)

Chuo Sewage Trtment istict
Suauonds Seusge Tresment
Bt

Examples of ion of Sewage Resources

Solar Power Generation Landscape . N
Use of area above STP Water for toilet(Kobe Airport)

Advanced treatment water

7
Reclaimed Potable
wastewater water

-

Brook of Matsumoto District

Sewerage

(Hyogo ward)
t Advanced treatment water: Waterfront
incinerated Digesting and water for fire-fighting
sludge ash Sludge

Utilization of

Kobe Biogas blocks and road

pavement materials Recovery of Phosphorus

Construction of Sewerage
Network System

Network Connecting 4
Wastewater Treatment
Plants (approx. 33km)

B Suurandai
A,
WWTP

i Tarumi WWTP

Connecting M.H.

Seibu WWTP Chubu WWTP Higashinada

(Closedin2011) WWTP

Construction of a Disaster-
Resistant Sewerage System

Higashinada
Tarumi WWTP SeibuWwTP wwre

Outline and Background of Utilization of Sewage Resources

1995 Great Hanshin-Awaji Earthquake
(This plan was d d heavily)

2004 Joint research on production of bio natural gas from digestion gas
started

2008 Bio natural gas supply service for natural gas vehicles started

2009 City Gas Mains Injection Project started
(Injection of highly-refined Kobe Biogas into the Osaka Gas pipeline)

2011 Kobe Green/Sweets Project
(Accep of regional bi to increase the amount of Biogas)

2012 Kobe Harvest Project (Recovery of phosphorus from digestion sludge

—ST—% c— B —=

About Higashinada STP

Operation start: 1962: Current processing capacity: 241,500 m3/day

Site area of STP: 17 hectares (The canal flowsacross this sewage plant)
Sewage treatmentarea: About 3,500 hectares

Population covered by the STP: 380 thousand people
(The average amount of treated water is about 160 thousand tons.)

Rokko Island

Higashi Clean Center

(Garbage incineration plant)
Tobu Sludge Center

(Sludge incineration plant)

Con,
it o
it 1y, Electric Power

e

ountain
side
1

Egg shape Digestion tanks

Digestion gas

Sewage and Sludge Treatment Flow at Higashinada STP

BOD: About 2 mg/€
s5: 2mg/@ orless
Biological reactor  Final Sedimentation tank

& Discharged to sea
S. after disinfection

o1
Returnsludge Q‘
&

A::ov: 160 thousand m/day Excess sludge
170 mgfe

ss: lsﬂmg/'e/ e .

Kobe Biogas CO; neutral

About 12,000m?/day
(About 60% is methane)

Tobu Sludge Center

Dehydrated cake
About 80 tons/day

1000m?/day 1000m?*/day
(About 3%) (About 1.5%) About 5 tons/day

P D ion tank || Dehydrator | | Sludge incineration plant

KOBE Biogas refining facility

Medium-pressure tank




High-pressure Water Absorption Method

+ Refining is done using a difference in solubilities of gases in water.

Absorption
+ Can be refined to achieve a 98% methane content.
tower Kobe Biogas
* Alow running cost can be achieved and the treated water can be utilized.

+ Both hydrogen sulfide and carbon dioxide can be eliminated using a simple Treated (98% methane

mechanism.
+ Siloxane can be eliminated simultaneously.

O Hydrogen sulfide | @ 40°0°|
" ® Methane
B © carbon dioxide | o
F
E O water
3
o
R 4
= ¢ Mrdogen suinge
Gtbon g,
Press Mezha,,e Digestion gas
ure
(Mpa) (60% methane and
he solubili b 40% carbon dioxide)

| pressure rises, y

Outline and Background of City Gas Mains Injection Project

(Supply further refining Kobe Biogas to city gas)

@® Back ground
*Kobe city: 100% utilization of digestion gas (surplus gas)
*Osakagas: City gas companies were obliged to comply with purchasing
non-fossil energies by Act

‘Sophisticated Methods of Energy Supply Structures’ was enacted.

To oblige specific enerPysuppIiersto comply with utilization of non-fossil energies and
effective utilization of fossil energy sources:

@ ‘Sophisticated Methods of Energy Supply Structures’ enacted (July)

@ Demonstration facilities construction start (August)
@ Injection to City gas pipeline start (October)

@ Roles and Present Status of Verification Project
< Roles : Joint research of ‘Kobe city’, ‘Kobelco-Eco-Solution’ and ‘Osaka gas’ >

(1) Kobe city: Supply Kobe Biogas to Kobelco Eco-Solution
(2) Kobelco Eco-Solution: Inject refining Kobe Biogas to City Gas Pipelines
(3) Osaka Gas: Supply refining Kobe Biogas to Households
< Present Status in 2013>
Further refining Kobe Biogas is supplied to 3,000 households - 3,000m?* a day-.
Reduce 1,800 ton of carbon dioxide by using Kobe Biogas as city gas per year.
21

Facilities for Utilizing Kobe Biogas

Acceptance criteria of City Gas by Osaka Gas

(2) Medium-pressure gas tank
1500 m3, two tanks
(Gas Business Act)

(1) Refining facilities . .
330 m3/hour, 2 systems (3) Kobe Biogas Station
(volume of digestion gas) (High Pressure Gas Safety Act) 18

Digestion gas (just Acceptance criteria
T ER) Property Kobe Biogas by OsaI:dGas Co., Unit
Percent by
L. Percent by
_ Carbon dioxide . 0.6 volume
Percent by
L omen @ o2
. Percent by
“ Hydrogen sulfide <01 ppm
m Siloxane 0.005 or less mg/Nm3
Higher calorific
| odrant @ mr TR me/Nms
THT (tetrahy iophene) TBM-DMS(tertiary-butylmercaptan - dimethly sulfide)
P(opﬁrties by which Kobe Biogas does not meet the conditions to be injected to the 2
pipeline.

Natural gas vehicles which refuel at Kobe biogas station

Filling a car.ornce alk.)ws it to.run fora.bout * City bus being filed wi

iKobe:Biagas

Facilities for Injection to City Gas Pipeline

Highly refined Kobe Biogas

10 0saka Gasipelne,

3000 m*/day (45 M)

!’ 3 LPG inection point

~-

e " Odorant injection point
N

Kobe Biogas Station Sales Status

@ Kobe Biogas selling prices (comparison of prices)

Calorific value Selling price calzrrii:f?cpv:ue
Kobe Biogas 39.2 MJ/m3 JPY 85/m3 JPY 2.2/M)
Natural gas 45.0 MI/m? IPY 150/m? IPY3.3/M)
Gasoline 38.6MI/2 IPY 160/€ IPY 4.6/M)
Light oil 38.2MI/8 PY 130/€ IPY 3.8/M)

@ Recent selling status of Kobe Biogas Station (actual daily average in fiscal 2012)

Vehicles related to
Vehicles rekated to Kobecity private transportation, etc. Excess supply capacity
(23] (2%)

About 1200 m* 2000 m?
(Actual daily average sales) (Daily sales potential)

| Daily average sales to 40 vehicles or less |

transportation

@ Recent registration status of Kobe Biogas Station (160 vehicles in total as of March 2013)
20

Outline and Background of “Kobe Green Sweets Project”

@ Back ground
O Utilization of unused regional biomass
Olncrease the amount of Kobe biogas
(Decrease in the emissions of greenhouse gas)
@ Aim
OSelect regional biomass suitable for sewage sludge digestion process

Olncrease in the amount of biogas (due to mainly sweet biomass Intake)
3% Production of Kobe Blogas for about 5,000 general households is pursued.

Olmprovement of sludge dewatering ratio and reduction in incineration fuel
(due to mainly green biomass intake)
ODesignation of Japanese biogas standard

@ Green Sweets Project start (September)
@ Sweets intake start (July)

Breakthrough by Dynamic Approach in Sewage High technology Project 2*




Green/Sweets Acceptance Targets Suitable for Sewage Sludge:

Higashinada STP

s ludge:
o T Sweets: 11 t /day
Sewage solid: About 30 t /day (Biomass from food waste)

Sweets organic matter
About2t /day (net)

Anaerobic methane fermentationin digestion tanks

Production of Kobe Biogas for about 5,000 general households is pursued.

agnesium - mmonium hosphate (Used for Phosphorous Fertilizer)

(Kobe Harvest Project)

Regional biomass suitable for sewage sludge

phorus solubility
Metastable

H

H

snioydso

separator
(Hydrocyclone) Se78° pH

[} pr—
Digestion sludge 7 (Hydrocyclone)
About 250 m*/day| "

pH7

uonenuaduod

Kobe Biogas

TP
About
300mgle

‘About 20 mg/E P
Digestion sludge Digestion sludge ump
(after phosphorus recovery) (before phosphorus recovery)

Dried MAP: 360 kg/day

(Self-consumption: Used for heating of digestion tanks and for
water cooling and heating hine for plant air-conditi

Excess

Excess
Excess  Excess E
m3N/day

2
Excess ‘:9

Automobile

Automobile [l Automobile

basis (Value

Fuel Fuel

uonduinsuo
uondunsuod
uopdunsuod
uopduinsuo
o5
uonduinsuos
uonduinsuos
uopduinsuos

2007 2008 2009 2010 2011 2012 2013

Target
| start of automobile fuel |

27
| start of injection to pipe |

Start of Sweets |

Tth/Apr/2015 We performed a news release -----
""" The examination cultivation of the sweet corn bigins in Kobe

using the organic fertilizer contains phosphorus collected from
digestion sludge!

Outline and Background of “Kobe Harvest Project”

@ Back ground
OPhosphorus is the depleting resources worldwide.

OPrevention of red tide in the closed water area (Osaka bay)
OMuch phosphorus gathers to the sewer

(Called phosphorus mine in city)
OPrevent sludge pipes from becoming clogged with phosphorus

@ Aim
ORecovery phosphorus from digesting sludge efficiently

OMake use of phosphorus as raw materials of fertilizer
(Kobe Brand cyclical form fertilizer)

@ Demonstration facilities construction start (June)

@ Phosphorus recovery test run start (February)
Breakthrough by Dynamic Approach in Sewage High technology Project

Resource Circulation System of the Sewerage

=
= ’ & One-way traffic of pr:phorus ~

Sewerage system is a way of water recycle and
resource recovery and of circulation system. ‘
y

gy and

Enough for 3000
households.

Promotion of the Kobe Biogas and the
Phosphorus recovering project will make
citizens familiar to Sewage plant and
make a Contribution to Sustainable and
Recycling Society!

SupAdel 103 Wed

32




Aiming familiar STP with local residents

Almond flowersare in full bloom around the end of March
And “Almond Tree and Spring Music Festival” is held every year

33




ISAP2015 &R E

- ISAP2015: Resilient Cities —Discussion Point- (Toshizo Maeda)

- Enhancing Capacities for Building Climate and Disaster Resilient Cities: Lessons

Learned from Asian Cities (D. G. J. Premakumara)

+ Planning a Disaster-Resilient City in Cebu, Philippines (Nida C. Cabrera)

+ Planning Flood Resilient City in Nonthaburi, Thailand (Pornsri Kictham)

+ Planning Climate and Disaster Resilient in Ho Chi Minh City (Nguyen Trung Viet)

- Study on How to Build a Disaster Resilient City in Shanghai, China (Qunfang Hu)
+ Building Resilient Cities in Asia: A Training Workshop in Kobe



ISAP 2015: Resilient Cities

Discussion Points

Toshizo Maeda

Director, Regional Centre in Bangkok

Nonthaburi City: The Great Flood 2011

Along Chao Phraya River (37km from the sea); MSL +1.00-3.00m;
surrounded by canals (L=51.9km); 41 pumping stations (75m3/s)

Road along the River: MSL +2.75m (> 2.70m: historical flood)

Maximum flood level: MSL +3.19m (...raised the river dike to MSL
+3.50m for 26.7km length (=11km+ 4km + 6km + 5.7km))

Piling 40,000 sand bags per day; 1,000-2,000 volunteers for 45 days
(need for water, lunch, dinner, late night meal)

Total 2 million sand bags; 28,000m3 of sands; 1,600kg of waterproof
plastic sheets; 5 backhoes, 37 trucks, 70 pumps ... Costing THB 78m
(purchased by cash only)

Contribution from other municipalities, private companies, others

Protected 95% of the area (110,000 hhs); 5% (5,000 hhs) were
inundated; (but 40% of city officers were affected); 5 schools as
temporal shelters; Relief aid THB 25,000/family (total THB 43m)

Frameworks for Disaster Risk Reduction (DRR)

Sendai Framework for Action
2015-2030: Priorities for Action

Hyogo Framework for Action
2005-2015: Priorities for Action

. Ensure that DRR is a national and a
local priority with a strong
institutional basis for
implementation

1. Understanding disaster risk

. Strengthen disaster risk governance
to manage disaster risk
. Identify, assess and monitor disaster,

risks and enhance early warning 3. Investing in disaster risk reduction

for priority understanding disaster

. Use knowledge, innovation and ; o
risk resilience

education to build a culture of safety

and resilience at all levels i .
4. Enhancing disaster preparedness

. Reduce the underlying risk factors ‘ for effective response and to <Build
Back Better> in recovery,

. Strengthen disaster preparedness for DER .
rehabilitation and reconstruction

effective response at all levels

Nonthaburi City: The Great Flood 2011 (cont.)
Urgent project to prevent from Chao Phraya River flooding: THB 3.4B
(=JPY 12B) (study results by a consulting company)

» Embankment of river banks and canals: THB 2.6B (=JPY 9.1B)

» Improving pumping stations: THB 0.2B (=JPY 0.7B)

» Constructing a drainage system: THB 0.6B (=JPY 2.1B)

10 Essentials for Making Cities Resilient

1. Putin place organisation and coordination to understand and reduce disaster
risks

2. Assign a budget for DRR

3. Prepare risk assessments and use these as the basis for urban development
plans and decisions

4. Invest in and maintain critical infrastructure that reduces risk

5. Assess the safety of all schools and health facilities

6. Apply and enforce realistic, risk compliant building regulations and land use
planning principles

7. Ensure that education programmes and training on DRR are in place in
schools and local communities

8. Protect ecosystems and natural buffers to mitigate floods, storm surges and
other hazards

9. Install early warning systems and emergency management capacities in your
city

10. After any disaster, ensure the needs of the affected population are placed at

the centre of reconstruction Source: "How to Make Cities More Resilient: A handbook

For Local Government Leaders”, UNISDR, GFDRR

Typical Questions
» What are the main risks?
* What changed most before and after the disaster?

* What are the traditional / local knowledge related to past disasters?
Do you have an institution / exhibitions to memorize that?

* What are the recommendable public education / awareness raising
activities? Do you use hazard maps or any other tools? Do you any
campaigns engaging the media?

+ Early warning system: How much has it been established in your
city? Do you have a GIS mapping / baseline analysis / monitoring
system?

* Land use plan, urban planning, building codes, housing policies,
neutral buffers: How these can be really changed / implemented?

+ Infrastructure needs: What do you need most to reduce the disaster
risks?

* What did you pick up from the Kobe study visit? Anything applicable?




Enhancing Capacities for Building

Climate and Disaster Resilient Cities:
Lessons Learned from Four Asian Cities

ISAP 2015, 29 July in Yokohama
PL-7: Approaches by Asian Cities to Build Resilient Cities

a, Toshizo Maeda, Jian Huang, Shiko Hayashi, Shom Teoh,
KUC/BRC

D.G.J.Pr

Research methodology

Phase 1 (2013-2014): Risks and capacity assessment
- Engaging the city (select case study city, briefing local
leaders/stakeholders, and formation of technical group)
- Conduct the climate/ disaster risk and capacity analysis (focus
group discussion and key informant interviews)

Phase 2 (2014-2015): Formulation of resilient measures

-Development of measures and strategies for building resilient
city (focus group discussions and city consultation)
- Organise training and capacity building for city officials

Phase 3 (2015-2016): Evaluate, lessons learned and
policy adaptation
- Ensure political support to integrate resilient measures into
local policies and development plans
- Networking and knowledge sharing with other cities and
international platforms

Focus group discussions for isk
assessment in Cebu, Jan 2015

Focus group discussions for isk
assessment in Shanghai, Jan 2014

Handover the flood resilient plant to
Mayor in Nonthaburi, Dec 2014

A session organised at the ISAP Internationals
Forum in Yokohama, 23-24 June 2014

Introduction: planning resilient cities

* Rapid urban growth, climate change and natural disasters pose a huge risk to
quality of life, economic and social stability of cities, especially in developing
countries where one out of seven people are living in informal urban
settlements (IPCC, 2012; Mitlin and Satterthwaite, 2013).

* Understanding risks and building resilient cities is therefore critical than ever
before and international development community is negotiating important
frameworks and agreements to address them (e.g. the Sustainable
Development Goals (SDGs), the new United Nations Framework Convention
on Climate Change (UNFCCC) and the post 2015 framework for Disaster Risk
Reduction (DRR) .

Indian Ocean Tsunami in Sri Lanka, 2004 Typhoon Yolanda in Philippine, 2013 Floods in Thailand, 2011 Earthquake in Nepal, 2015

Photos: https://www.google.co.jp/search?

Case study city analysis

* (Disaster Risk Reduction
Measures)
« Early warning system
* Information and education campaign
* Organisation of community-based disaster
response (volunteers and training)
* Procurement of emergency equipment

¢ (Climate Change Adaptation)

* Plan and preserve eco-systems

« Building regulations, housing codes

* Planning green infrastructure

* Improve human capital and diverse
livelihood options

* Social protection system

¢ (Governance)

 Institutional capacity

* Strengthen governance mechanisms
(partnership and transparent)

* Regulatory and financial allocation

Cebu (Philippines)
Nonthaburi

Ho Chi Minh
(Vietnam)
Shanghai (China)

All case study cities

Aims of the study
IGES is involved in reviewing the experience of four Asian Cities (Cebu, Nonthaburi,
Ho Chi Minh, Shanghai) and identify progress, challenges and key recommendations
in planning and implementation of resilient cities.

> Population: 24.4 million (2013)

> Density: 3,800 person/sq.km

» The largest Chinese city is
also largest city by population
in the world

> Vulnerable to both natural
and man made disasters

» Cyclones, floods, un-planned
high-rise development and
energy constraints

§

> Population: 257,742 (2012)

> Density: 6,626 person/sq.km

» Located next to Bangkok, it is one of
the fast growing economic, trade and
social hub in the Central Region

» Vulnerable to storms, floods, food

\_security and energy

Cebu

Population: 866,171

4 > Population: 8.1 million (2014) (2010)
> Density: 3,909 person/sq.km » Density: 7,753
> The largest cconomic center in person/sqkm

Vietnam > The second largest
> A tropical coastal city located on growth center in the
the estuary of Saigon-Dong Nai Philippines
River, is regularly flooded due to a > Vulnerable to floods,
combination of tides, storms, rains, typhoon, landslides, and
and man made structures. e
3

Thank you

Analytical framework: resilient city building

A Absorptive + Adaptive + Transformative
capacity capacity capacity
=z
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1S flexibility
£
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IS Resistance Range of
7] & recoverable
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Iy integrity pathwa
o
2
] —>
Q
S Range of
= unaffected
=
£
Exposure to risks E N

Source: Adopted from Baba and Tanaka, 2014; Frankenberger, et al. 2012.




Four distinct and mutually reinforcing Thematic Areas

under the NAT'L DISASTER RISK REDUCTION & MANAGEMENT PLAN

Nida C. Cabrera
City Councilor
Chairperson: Committee on Environment, Committee on Public
Services, Committee on Cooperative and Livelihood

ity of Philippin

.C y O Cebu' ppines These thematic areas mutually reinforce each other; do not, should not and cannot stand alone; are

nida_cabrera@yahoo.com centered on problem-needs and asset-strengths; and all point to one direction: reduce people’s
vulnerabilities & increase their capacities.

Profi KCITY'S ACTIONS/RESPONSES TAKEN ALONG 4 THEMATIC AREAS

Preparedness

The oldest * Mainstreaming of DRRM & » Multi-stakeholders dialogues and
. Climate Change Adaptation inclusive planning
city (CCA) into local development » Development of IEC materials
in the policies, plans, programs & budget * DRRM seminars & training
country. (ex. CLUP) « Comprehensive Risk, Evacuation &
el ' * Functional multi-sectoral platforms| Resource Mapping
e Part of a larger (City DRRM Council, LDRRMO & « Participatory Risk Assessments
in culture environmental Barangay DRR_M Committees) » Development .of school curricula
& heritage K » Conduct of risk assessments « Emergency drills
network of « Establishment of early warning * Procurement of emergency equipment
Asian cities wstems « Establishment of a Communication
“Queen City of the South”. . / & Cogmhand Ce?ter g
nd 3t Most Competitive City « Establishment of procedures on
02 2 la.rgest IO among 142 highly urbanized ) R oI disaster communication
business in the country, S el *Operationalization of the . Creation of Project Reduce
t to Metro Manil cities in the Philippines, next Communication & Command Center Danger Zone (REDZ)
(T HO) AN WAL only to Manila and Makati (C3) (with 700 volunteers)

*C3 hotline numbers in partnership with N
telecommunication companies « Relocation assistance

*Rapid assessment of damage &needs « Provision of housing materials
Provisioning of tents & relief goods « Financial aid

Q/Ianagement of evacuation centers

« Crisis counseling 4
Recurrence Rainfall, river EXAMPLE OF RESULTSI | ik
Tal ifyi Workshop with IGES Output: Comprehensive Map nclusion of Ris
of the El Nifio Intens-lfymg flow and P ? P Assessments in Major
Southern troplcal f|00ding Undertakings and Scrutiny

. . q f Fut Rel tion Sites t
Oscillation cyclones becoming % be purehased by the Gity

(ENSO) more Government in its Housing
Program
events ’ extreme
THE CITY’S

CURRENT :
RISKS High

Fire vulnerability
incidence AND to landslides

VULNERABILITIES from rainfall

“Hazards become disasters when ——
wuinerable conditions exist among

e e cones |G| [ otherbarangays expressed ntres o conduct comprehensve mapping_

: are expased to risk, and intrusion due to
Major capacity/measures to cope with ACTIONS/RESPONSES ALSO RESULTED TO:

earthquakes :‘:ﬁ::gf;g;::"::fﬂro n exc%sswe 1.Approval of local law: guidelines on forced evacuation;
and Management Plan groundwater 2.Filing of local law on creation of a multi-stakeholder disaster council;

(NDRRMP 2011-2028) extraction 3.Inspection of quake-vulnerable buildings in the City.

Photo credits: The Freeman, Cebu Daily News, gmanetwork.com, AFP

v INTEGRATION OF THE NEEDS OF CONSTITUENT BARANGAYS.
Although Cebu City has been awarded “Best in Disaster
Preparedness” by the Asian Institute of Management (AIM)
Policy Center in 2010, recognized for its response and recovery
efforts after the 7.2 magnitude earthquake and for its
preparedness and response initiatives prior to and after the
landfall of Super Typhoon Haiyan, there is still a lot of work to
be done in harmonizing and integrating the needs of its
constituent barangays (“villages”) into the disaster risk
reduction and management (DRRM) program of the city to

Water shortage due to El Nifio

« » achieve resiliency.

v LACK OF A COMPREHENSIVE AND HOLISTIC RISK ASSESSMENT
REPORT that integrates results of all risks assessments
conducted.
v FORMULATION OF A LONG-TERM DRRM PLAN INTERFACED W/
THE MANDATED CITY CLIMATE CHANGE ACTION PLAN to ensure
continuity even after incumbent public officials are replaced
by another set of officials.

quake

o Nifi

7.2 earthy toppled centuries- Rescue operation after massive
old S hurch bel quake Huge fire at Brgy. Luz

Fire hits urban poor community



Planning flood resilient city in

Nonthaburi, Thailand

Pornsri Kictham
- Advisor to the Mayor of Nonthaburi Municipality
- Former Municipality Clerk

Avrea : 38.9 sg.km.

Population :
256,256 people

Number of
Households :
129,374 households

Existing disaster risks and vulnerabilities
(FLOOD)

‘ West : Chao Phraya River 11 kms. ‘
—— ©

North : Klong Bang Talad 5.7 kms. i

South : Klong Bangkhen 6 kms. |

|| East: Klong Prapa 4 kms.
! 2 = TRy

.
(area under pink stripe)

Flooding risks and vulnerabilities to the human
lives and city’s infrastructure and public services

Actions/Response Designed and Taken by City

Actions/Response Designed and Taken by
Multi-stakeholders

Challenges ‘

People/Private sectors Infrastructure

« Lack of budget for large

« People become alert « No permanent flood

construction project

« Insufficient of
materials and
equipment

« Coordination among
government
organizations
ineffective

» The amount of officials
were not enough and
exhausted

 Nonthaburi
municipality is prone
area

 Laws and regulations
are ineffective

and cooperative to protection dam along

the municipality the Chao Phraya

when the situation River

went worse . « Watergates, drainage
« They were in panic system and pumps

and did not were not efficient
understand how the « Canals could not
municipality worked drain properly due to
on flood prevention shallowness

Volunteers did not « Insufficient drainage
understand how to system

pack sandbags, and Buildin
< < . g structure
built an effective intruded public area

barrier line . and blocked the
* No flood evacuation waterway
training

Key lessons learned from
Flood Protection Management

1. POSITIVE THINKING 2. FACTORS OF SUCCESS

PROBLEMS

$

TECHNIC, TIME

EVALUATION

ADMINISTRATION

e |

OPPORTUNITIES/
CHALLENGES

MANPOWER

OBSTRACLES

$

SPIRIT, SACRIFICE

»n Z » o=

VICTORY



PLANNING CLIMATE AND DISASTER RESILIENT

IN HO CHI MINH CITY

Yokohama, July 2015

HCMC PEOPLE’S COMMITTEE

CLIMATE CHANGE STEERING BOARD (est. 2009)

Actions and Results in CCAP 2013-2015 ‘I

HEAD OF THE STEERING BOARD
(Chairman of HCMC People’s Committee)

Il + 1
DEPUTY HEAD STANDING DEPUTY HEAD DEPUTY HEAD
(Director of Department of (Director of Department of Natural (Vice Director of Department

Agriculture and Rural
Development)

Resources and Environment)

of Planning and Investment)

MEMBERS OF THE STEERING BOARD - Director/Vice Director of

-Department of Science and Technology

- Department of Finance

Areas frequently flooded

in HCMC
(ICEM, 2009)

flooding in 2050 under the
high emission scenario
(ICEM, 2009)

- Department of Culture, Sports - Department of Construction

- D of ion and C -Di of Health

- Department of Education - Department of Industry and Trade
- D of Planning and -Di of Ti i

- HCMC Institute for Development Studies - Department of Tourism

- Agency of Irrigation and Storm prevention - City Commander

- Saigon Giai Phong News - HCMC Police

- Steering Center for Flood Control

Predicted extent of regular I

Actions and Results in CCAP 2013-2015 ‘I

—
Urban Energy: Transport: Healthcare:
Planning: - Solar power; - CNG buses; Improve

Lr;%l:fna * - Promote - Metro; ﬁ::lltllclcare
greenery area biogas tanks; - Bus Rapid system.

- Improve Transit.

public

lighting

Actions and Results in CCAP 2013-2015 |

Water resources: Waste: Agriculture:

- Cooperation with - Pilot source - Promote hi-tech
Rotterdam City; separation; agriculture;

- Reduce leakage - Promote - Improve coastal
rate; recycling; protection forest;

- Enhance fresh
water supply.

- Promote plastic
bags reduction.

- Promote ‘new
agriculture’ model.



Lessons learned and cooperation needs |.
B Lossonslearned |

» Technical and management: lack of reliable database;

insufficient ~ synchronisation and  stakeholders

coordination -> Obstacles for comprehensive and
detailed technical assessments.

* Human resource: Lack of high quality administrative
staff and technical experts > Better stakeholders
cooperation would solve personnel shortage and give
more positive results.

* Finance: Inadequate state budget and insufficient
fundraising capacity = Socialisation approach should
be better adopted for efficient funding mobilisation.

« International cooperation: important for knowledge
sharing and better funding mobilisation.

Lessons learned and cooperation needs

mml Cooperation needs B |

* Database development:
¢ A synchronised and reliable database;

¢ Comprehensive data updating and sharing
mechanism.

e Human resource improvement.

¢ Technical and financial assistance for
concrete projects.

+ THANK YOU FOR YOUR ATTENTION.




Study on how to build a disaster resilient city in
Shanghai, China

Qunfang HU ph.o., professor
hugunf@tongji.edu.cn

Tongji University, Shanghai, P. R. China
Shanghai Institute of Disaster Prevention and Relief
July-29-2015

EEH——ENREREHES

A challenge city with multi-disasters

L —— 1 RIS

A large and modern city

Risk Analysis of Disaster in Shanghai

NATURAL DISASTER GLOBAL CHANGE
i v
i
| :
! 1
! I
H 1
: earthquake ir{fectious disease  air pollution public health
H o
1
= :
! I
! 1
! I
L 1
| fire ! terrorist attacks
| :
! I
! 1
: ! war
! rain and flood |
; i
| I SOCIAL
: : SECURITY
: storm : water supply food safety energy crisis

Shanghai Brief Introduction

¢ Resident 24.26 Million
. 3574person/km?2
population 2014)
* Urban Area 6,787 km?

Total: RMB ¥ 2.356 ftrillion

yuan (around US$380.02
* GDP billion) (2014)

Per capita: RMB ¥ 97,131

(around US$15,666)

Risk Analysis of Disaster in Shanghai

Typhoon Matsa, 2005 Metro Construction Accident, 2009

Gas Pipeline Explosion , 2010 High Building Fire , 2010

Shanghai Brief Introduction

Buildings (over 8 .
storeys with 220m) 36055Buildings about

34.7million m2 (2013)

Total Length of Operation
Urban Metro Lines 567km with ridership
Lines 2.5 billion. Maximum

passengers per day:

10.286million (2014)

LT —— R

How to build a resilience city




Some Measures to build a Resilient City

1. Put in place organization and coordination to understand and reduce
disaster risk, based on participation of citizen groups and civil society. Build
local alliances. Ensure that all departments understand their role in disaster
risk reduction and preparedness.

2. Assign a full budget for disaster risk reduction and provide incentives for
homeowners, low income families, communities, businesses and the public
sector to invest in reducing the risks they face.

3. Maintain up to date data on hazards and vulnerabilities. Prepare risk
assessments and use these as the basis for urban development plans and
decisions, ensure that this information and the plans for your city’s resilience
are readily available to the public and fully discussed with them.

L KRR AT
Shanghai Institute of Disaster
Prevention and Relief

It was established in 1989 and administrated by Tongji University and
Shanghai Urban Construction and Communications Commission. It is the first
professional research institution to carry out urban disaster prevention and
relief, and provides the disaster risk consultations and decision-making for
Shanghai Government. Its 14 branches are listed as follows:

Disaster Management and Security Policy

Urban Disaster Simulation and Mitigation and Reduction Research
Seismic Resistance and Disaster Prevention

Meteorological Disaster Prevention Research

Fire Science and Fire Protection Engineering

Fire Science and Fire Protection Engineering

Disaster Prevention for Lifeline Engineering System
Underground Space Safety and Geological Disaster Reduction
Urban Water & Flood Prevention Engineering

Traffic Safety

Marine Disaster

Construction Engineering Safety

Public Health Security

Risk and Insurance of Engineering Disaster

Website: http://www.idpr.sh.cn E

Some Measures to build a Resilient City

4. Invest in and maintain critical infrastructure that reduces risk, such as
flood drainage, adjusted where needed to cope with climate change. Assess
the safety of all schools and health facilities and upgrade these as necessary.
5. Apply and enforce realistic, risk compliant building regulations and
land use planning principles. Identify safe land for low income citizens and
upgrade informal settlements, wherever feasible.

6. Ensure that education programmes and training on disaster risk
reduction are in place in schools and local communities.

Some Measures to build a Resilient City

7. Protect ecosystems and natural buffers to mitigate floods, storm surges
and other hazards to which your city may be vulnerable. Adapt to climate
change by building on good risk reduction practices.

8. Install early warning systems and emergency management capacities in your
city and hold regular public preparedness drills.

9. After any disaster, ensure that the needs of the affected population are
placed at the center of reconstruction, with support for them and their
community organizations to design and help implement responses, including
rebuilding homes and livelihoods.

11
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Famina tanathar ie o haninnins

L Q&A?

THANKS

Email: huqunf@tongji.edu.cn
Tongji University, Shanghai, China
2015-7-29




Building Resilient Cities in Asia:
A training workshop in Kobe

27-28 July 2015

Activity 4 (28 PM): Observation of Disaster
Reduction and Human Renovation Institute (DRI)

Sharing experience by DRI Officials Observation of the collection of memories

Practical iment of disaster resilient building ion sharing is very important

Activity 1 (27 AM): Lecture on disaster risk
reduction and mitigation in Kobe City

Sharing experience by Kobe City Officials Discussion with participants

Activity 5 (28 PM): Reflection
and conclusion

Reconstruction after 20 years map for each ity area

Activity 2 (27 PM): Observation of the
Higashinada Sewage Treatment Plant

Higashinada sewage treatment plant Observation on the operation of the pant

Resource circulation system of sewage Observing the final products for cement

Activity 3 (28 AM): Discussion with Maiko High

School Students

Sharing experience by the students Explaining the programme by the teacher

Observation of the solar project Student’s activities on mapping the disasters




COTHMEERRET BIZH=Y. ZLDAIZTHNEBYFELZ, ZILRH, BREZFANERCR
ANWEEW=TREEREBEOERRIZ, CSICHHFELTRBOEERLET,
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http://www.iges.or.jp/kitakyushu
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