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1. EEKEEHEN. SEERIEFR
(1) FEKERHEH
1) 2010 /A FHEKE

’

Item Sub-item Information DEiE
Source
Date and Time | 415,10 pM, 12 January 2010. USGS
of Occurrence
Magnitude M 7.0 USGS
(source)
Leogane: 18.443°N, 72.571°W
Epicenter About 25 kilometers from southwest of P-A-P. USGS
Depth :  From 10 to 13 kilometers
Intensity of “ This earthquake produced violent shaking that can cause damage USGS
Data on Hazard Shaking even to well-built buildings anywhere in the world” PDNA
A sliding movement of East-West has been observed, however local
movements of subduction and a vertical movement about sixty USGS
Ground Motion | centimeters have been recorded. It was a surface fault movement MCEER

inducing landslides and soil liquefaction.
Strong shake continued for 35 to 36 seconds.

Data on
Damages

Tsunami
(maximum A tsunami about 3 meters has been observed on the south part of PA.P
height)
Three departments: West, Southeast, and Nippes were seriously
Major Affected affected. Particularly the metropolitan P-au-P area
Area Was suffered enormous damage. 80% of the town Leogane where the

epicenter is located was destroyed.

Human Damage

Dead: 230000

Injured: 100000

Homeless: 600000

Majority of the death is due to collapsed houses.

Damage of Complete destruction : 105000
Buildings Damaged: 208000.
Road:
- The Jacmel road was cut by landslides and damaged by soil
liquefaction. Several streets through P-au-P were in the same
situation.
The biggest commercial port was damaged.
All the Ministries and Public Administration have been
Infr.astructure/Lif destroyed.
SlIEa Soe Electricity:

The electric distribution lines completely destroyed
within the Capital.
Telephone:

Only one of the four telephone companies worked after the
earthquake.

Main Damage
Cause

Extreme vulnerability of constructions:
Anchorage 90 degrees
20 centimeters and more between the stirrups
Poor connection between the structural elements
Lack of ductility of the walls
Poor quality of concrete
High occupation density.
High instable soil.
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Data

Item Sub-item Information
Source
The earthquake destroyed completely and damaged a large number of
Characteristics | buildings: schools, medical centers, all the government offices,
of Damages residences.
(Physical/Social | Almost all the old buildings with walls stone masonry around P-au-P
Aspects) were destroyed or severely damaged due to lack of ductility.
Majority of the damages is due to the ground motion.
Total: 8 billion($US)
Infrastructure, including housing:  57.2%
Social: 19.4%
: | Production sectors: 17%
DlrectLIizc;nomlc Education/culture: 6.1% PDNA
Health: 6%
Environment: 6.4%
Water/Sanitation: 3%
Food safety/nutrition: 4.2%
Lessons National_ gqv_ernment, local authorities should take th(_eir _
Learned respon§|b|lltles. Every house must be built under a seismic code
regulation.
The first responders were local people, especially the marginalized, the
unemployed usually lurking around public buildings. These unarmed
saved what they could during the night. They removed several
authorities under debris.
Rescue But, the next day almost the whole world was at our bedside.
activities In an indescribable mess, Dominicans, Americans, Canadians, French,
Jamaicans, Cubans:---.came to our rescue.
MTPTC began working to clear the most important streets to promote
the rescue movement, evacuate the dead and remove people under
debris.
The Ministry of Public Health and the private health sector have
responded quickly, saving what they could before we can get foreign
aid. However, this national response has been very limited since the
staff and the government facilities were seriously affected.
) ) So, 75% of Health services are delivered by the foreign staff.
Medical services . . . .
Medical attention was given everywhere, under tents and in some
street corners. Many injured were transported to a US medical ship.
The coordination between different staffs was very complicated. Thus
Emergency it was very difficult to follow the Ministry of Public Health norms and
Response guidelines.

Evacuation
shelter

The issue of shelters looked like the more difficult. The earthquake
made about six hundred thousands homeless increasing the number
existed before. At the very beginning, almost everybody around the
affected areas lived in open air. It was quite impossible to find enough
plastics belts or tents to the relocated people. Therefore, some people
built their shelters, using debris as wood, metal sheets and anything
that they found. And two years later some people is still living in
shelters made by them.

Food, water and
other relief
goods supply

Food:

The issue of food was also very critical. After the earthquake, almost
everyone was anxious for food. In first time humanitarian agencies
tried to distribute food by helicopter. This experience was bad. Then
they gave some cooking kit. And finally the food was distributed by the
military.

Water:

Fortunately the infrastructure and staff of the national body in charge
of water (DINEPA) were not affected. Therefore, they took action
quickly asking to the private sector to join them in the distribution of
water.
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Data

Item Sub-item Information Source
The Ministry of Communication has used the private medias to inform
the public about the government decisions in response to the damages
left by the earthquake. The government held regularly some press
conferences. So, the population could know the organization of the
humanitarian assistance and arrangements to support them at the

Information and | critical period.
Comm“n"?at'on The issue of Communication, was very complicated for the first days:
(Imorgjatlotn to The main streets through the Capital have been cut with
€ disaster abandoned cars, debris of destroyed buildings and rubble
victims) from landslides.
Only one of the four telephone companies was available.
The international medias contributions were very significant: they
stimulated immediate action by the international community to the
Haitian people.
Support from
Private
Companies
Support from
abroad
Lessons
Learned
Road and Streets:
The road conducing to Jacmel was opened four days later and
e completely restored three months later.
n raserlliJ:eure : The day after the earthquake, the main streets through P-a-P
were partially cleaned to promote the rescue service.
Telephone:
Electricity :
MENFP started with the scholar activities three month later.
MTPTC
Has dredged rivers and drainage canals to cope the cyclonic
season.
One week later, MTPTC began a vast campaign
Bller senviees Of assessment.
1862 builders worker are trained
202 young engineers are trained to work in the field of quality
control.
17862 small and non- severely damaged houses have been
repaired in the Leogane and P-a-P areas for the most
vulnerable victims.
Recovery
- This issue of temporary house was very complicated. At the very
beginning, some people have obtained some plastics belts; others
received some tents or built their shelters with anything that they
Te::POfa"y could find.
ouse - By the assessment, the government via MTPTC encouraged some
people to return to the non-damaged houses two months later.
Shelter
Disaster Waste | The total amount of the disaster waste is estimated at 10,000,000m>. | MTPTC

Finance

International Community
Private sector

NGOs

Ministries

Support from
Private
Companies

Support from
Abroad
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Item

Sub-item

Information

Data

Source
Lessons
Learned
Five priority principles:
- Leadership and mutual accountability
. Decentralization and equal growth
Principles . -
Commitment to modernization
Haitian-led
Independence for international aid.
How to protect the people against natural disaster?
Key issues How to improve the quality of life in Haiti?
What we want to become
Interim Commission for the Reconstruction of Haiti (ICRH).
Organizations Development agency
Multi-Donor Trust Fund (HRF).
International Community
Finance Private sector
NGOs
Support from
Private
Companies
Support from
abroad
. Governance.
Reconstruction ) . . .
Reconstruction Reducing vulnerability of  the people and basic service
Schedule Economic growth
Infrastructure programs
By this action plan, they aim to restart rapidly economic, governmental
and social activities, reduce the vulnerability of the country, and put
Haiti on the path of development by:
- Including environmental aspects in all decisions and actions.
K?y Targgt, Integrating risk disaster management in all sectors and in all
el reconstruction activities.
strategies/appro L . . .

S —— Establishing an active employment policy: supporting
micro-enterprises, strengthening vocational training,
involving local firms and local labor and communities.
Undertaking the decentralization of the basic services.
Initiating a social safety net for the poorest.

Recovery in domestic production

Economic Cultural production

Recovery Economic and financial systems
Creation of jobs

Other
Characteristics

Lessons

Learned
http://www.cirh.ht/files/pdf/cirh_plan
http://housingworgs.org/i/blog/Haiti_PDNA

Reports http://www.refoundation.ht

ReiEres http://www.haitireconstruction.org
http://www.usgs.gov/natural_hazards/
Data/photos
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2) 2008 &£ HEMmIIMEXE

Item Sub-item Information PElE
Source
Date and Time . ;
of Occurrence 2:28PM, May 12, 2008(Beijing Time), USGS
Magnitude Mw. 8.0, 33 km (China National Earthquake Bureau) CSB
Depth M.7.9, 19 km (USGS) USGS
Epicenter N31.0, E103.4(Wenchuan County, Southwest Beijing, China) CSB
P 79 km Off Northwest Chengdu of Sichuan Province, China
Intensity of ; .
Shaking Intensity scale: 10, CSB
Data on Hazard
The earthquake occurred as a result of motion on a northeast striking
reverse fault or thrust fault on the northwestern margin of the Sichuan
Basin. The earthquake's epicenter and focal-mechanism consistent with
Ground Motion it have occurred as a result of movement on the Longmenshan fault or
a tectonically related fault. The earthquake reflects tectonic stresses USGS
resulting from the convergence of crustal material slowly moving from
the high Tibetan Plateau, to the west, against strong crust underlying
the Sichuan Basin and southeastern China.
Tsunami N/A
Major Affected | More than 116,700 sq.km, including Sichuan, Gansu and Shannxi MCA
Area provinces
MCA,
H Dead: 69,227 China
uman o
e M|§S|ng. 17,824 (Sept.1
Injured: 374,643 8,
2008)
MCA,
Chi
Da"f‘age i Complete destruction: and Partial destruction: 4,140,000 houses ina
Buildings (June,
2008)
Road
- Highway: 21 lines (seriously damaged)
- Rural Road: 24,103 km (seriously damaged)
Railway
- Baoji to Chengdu: 669 km (Stop Operation more than 12 days)
Airport:  Shuangliu Airport at Chengdu
Infrastructure/Li | Electricity: millions houses power outages (May 12) China
Data on feline Damage | \yater Supply: 391 reservoirs damaged differently, more than 5 | NeWs
Damages million people need water supply (May13)

Sewage System: 39 counties waste water treatment plants and
pumping stations stop operation in 3 provinces.

Telephone:
- Land line 51 counties lines stop operation
- Cell phone 2,500 base-station stop operation

Main Damage

Most of human and physical damages were caused by the earthquake.
More than 95% death and missing were killed by the earthquake.

Cause After earthquake, lots of mountains collapsed and also killed some

people.
Majority of human casualties were caused by the earthquake.
The majority of the building damages were also caused by the

Characteristics earthquake while many of collapsed houses were found and certain

of Damages amount of damages are caused by earthquake.
. . Many of damaged buildings were constructed because of lack of the
(Fezzleeet) fi t of rural building codes
[ enforcement o g .

Factories in the disaster area were kept stop operation for a while and it
affected the global “supply chain” (especially parts production to car
industry), and eventually it affected the global industry and economy.
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Direct
Economic Loss

Total: about 845.1 billion yuan
Buildings (House, Shop, Office, Factory, etc.): 27.4%

Lifelines and Infrastructures(Water, Gas, Electricity,
Telephone, Road, River, etc.): 21.9%

Others (School, Gov office, Hospital, etc.).: 20.4%
(6.8 yuan = 1 USD)

Stat
Council
of
China

Lessons
Learned

<Building codes and disaster reduction are very important>

Because the earthquake differed from the assumptions, the earthquake
degree height and more than 130,000,sq. km, and the disaster area
exceeded expected districts. In China, there are no codes or
standards about the rural buildings. Even in Sichuan, the protecting
earthquake standard was still below 7 degree which actually can
protecting earthquake below M. 5. There are short of the disaster
management materials including hazard maps. The evacuation
exercise program is not popular in schools and communities.

In such situation, 5335 students died, only some school students
evacuated to the safer place on their own decisions. The most famous
case is Sangzao Middle School, and this shows a good example of
disaster education and proper risk evacuation.

<Damage to structures>

Because the structure measures are not so good and also short of
systematic procedures, after earthquake, a lot of conflicts happened
between local governments and victims parents. The massive victims
and colossal damages witnessed during this disaster exposed the
limitations of disaster management measures of the ordinary building
codes to an excessive degree.

<Early warning system>

In government, the China Earthquake Bureau is very strong, even at
the county level, it also has associated with this organization. Chinese
tradition believed that the scholars can resolve all problems, so if
appointed experts as leaders,then they can do early warning. As a
result, reports asked officials why they cannot do early warning.
Changing this conception, maybe is very important, so should
strengthening communities building including family activities.
<Disaster Management Measures>

Because damages caused by the earthquake greatly exceed the
pre-disaster damage estimate, the former policies for disaster relief and
reduction need to be fundamentally reviewed and the disaster
management measures have to be rebuilt.

Emergency
Response

Rescue
activities

Rescue activities were carried out mainly by local governments, army,
police, firefighters, volunteers. As for the army case, about 157,000
personnel were dispatched for rescued and other emergency operation
activities.

As a result of the efforts, about 5,000,000 people were rescued.

MCA

Medical
services

DMAT (Disaster Medical Assistance Team): Total of 65,000 doctors and
assistances were dispatched and provided medical service for about 3
months.

Other Medical Team: Total of 14950 doctors from other provinces and
medical associations, Red Cross, national hospitals, medical volunteers,
etc. provided emergency medical services. In addition to the
emergency medical care, 200 foreign doctors have being provided
mental care for the disaster districts.

Sichuan sent 10015 injurers to 340 hospitals in 20 provinces.

CDRC

Evacuation
shelter

Public facilities e.g. schools, community centers, public gymnasium
were played as evacuation shelters and most of them were designated
as shelters, especially in Mianyang city.

3 days after the disaster event, disaster people kept evacuated got the
public buildings.after 30 days, 15,000 thousand people got more than
1,500 thousand tents and other 1,000 thousand shelters.

CDRC
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Food, water and
other relief
goods supply

Foods and other relief goods were supplied by the central government,
local government and others (NGO, other institutions, etc.)

Central government provided 10 yuan and 0.5 kilo rice each day for
evacuees during 3 months and after that reduce half, then into the
normal assistance system.

CDRC

Information and
communication

To provide the information to the evacuee, the followings were
conducted.

1. Handbook
- Livelihood support
- Livelihood and business reconstruction
- Guide for temporary shelter life

2. Flyer

3. Broadcast

4. Each village at least one soldier

Handbooks and flyers were distributed through not only official channel
but also various channels e.g. volunteers (with explanation) and shops.

CDRC

Support from
Private
Companies

And NGO

Many private companies and NGO provided food and relief goods to the
evacuated people in their areas of expertise. More than 3 millions
volunteers to the disasters.

Internet service providers, other website operators and private
companies who had intention to contribute to assist disaster victims
opened the site for donation, and donation through the Internet
becomes one of the channels for donation.

Media

Support from
other provinces
and cities

Central government arrange 21 provinces and cities such as Beijing,
Shanghai, Tianjin and Jiangsu, Zhejiang, Guangdong, etc., support to
disaster districts, the framework is one province or one city to one
county. This policy established on May 22.

In June, central government arrange this framework into recovery.

Media

Support from
abroad

171 countries and territories and 20 int’l agencies stated assistance.
Received rescue team (incl. medical assistance team) from 6 counties,
territories and agencies.

Received relief goods and money totally more than 5 billion yuan. 273
foreign experts into disaster districts involved the rescue.

CDRC

Lessons
Learned

Based on the lessons learned previous large-scale disasters,
mobilization of China State Council and other government institutions
were rapid.

A lot of new policies were created in the rescue process. Especially the
policy "one provine to one county" made the relief action more efficient.
Another policy is "open the door", government encouraged NGO
participation, and welcome foreign rescue team into China.

While many collaboration activities were made, supply of relief goods to
the affected area was in time even the affected areas were so big and
roads severely damaged by the earthquake.

Recovery

Infrastructure/
Lifeline

Roads and highways were opened after earthquake except the section
Yingxiu to Wenchuan town, about 80 km, that road was seriously
damaged until after more than 3 months.

The Highway from Dujiangyan city to Jiuzhaigou was destroyed.
All railways were restored in 12 days.

Electricity: Repaired the temporary line to the main towns or townships
in about 1 week

Water Supply: repaired 13649.6 km temporary pipeline to disaster
district.

Telephone: 100% was restored in 10 days at township.

Note: Restoration of lifelines in the areas affected by the earthquake
finished after the implementation of reconstruction plan in 2 years.

CDRC

Other services

Under the framework of "one province to one county", each province
established the office at the county, if they find some questions, they
would be in charge of resolving them. So, a lot of food supply got from
other provinces.

37




Data

Item Sub-item Information
Source
After 30 days, 15,000 thousand people got in more than 1,500
Sl thousand tents and other 1,000 thousand shelters. CDRC
Disaster Because of the rehabilitation' s need, after 6 months, according the Media
Waste/Debris reconstruction plan, most disaster waste/debris already cleared.
. Central government provided more than 50 billion yuan to supply the .
Finance ] Media
recovery. Tents and shelters all provided by central government.
Support from
Private Whole donation is about 76 billion yuan. Some NGOs participated in the CDRC
Companies and | process of recovery.
NGO
Support from
Abroad N/A
After the Wenchuan Earthquake, Chinese central government believed
that this national disaster must mobilize whole nation involved the relief
and recovery. Different ministries made effort to do early recovery from
earthquake damages, and another policy is "one province to one
::essong county", this made the risk to be reduced, the recovery is not only just
LIS central government's task, but also other provinces' task.
Encouraging media to report the recovery process is also important. If
the reporters found something was wrong, the government could
resolve the problems.
June 8, 2008, The State Council made the regulation of reconstruction
of Wenchuan Earthquake. The reconstruction principles include:
(1) For disaster districts, the reconstruction should rely on local,
especially encourage to do production, but must combine with
central government support and the policy of "one province support
one county".
(2) Government should play the leading role but also encourage NGO's
participation; Stat
Principles (3) Reconstruction on the original place but combine with the project of Cojniil
moving other places.
(4) Reconstruction quality must be ensured, but the efficient also
should be combined.
(5) The reality must be considered but combine with the designing
future.
(6) On the one hand, economic and social development should be
ensured, on the other hand, must combine with the protection of
the ecological environmental resources.
Key issues N/A
National Level: Reconstruction Committee (established in June 2008)
Reconstruction Province level:
o Reconstruction Committee of three provinces, governors
Organizations .
were the director.
City/Town Level:
Implementing body for reconstruction
Since required amount of fund for reconstruction is too large to bear by
Finance the local governments. Therefore, central government allocated 302.6 State
billion yuan budget for recovery, other budget is provided by other Council
provinces and cities.
Sup;pricz/ret]tf;om Some of NGOs such as Wanke Compony established one township
- building.
Companies
Some international companies did the donations about hospitals or
Suzg?gazom schools, etc.
Especially Hongkong and Taiwan gave a lot of support.
As a result, till September, 2010,1908.5 thousand rural houses, 288.3
Reconstruction | thousand urban houses, 3839 schools, 2169 hospitals, and more than State
Schedule 5000 projects of infrastructure were established in three provinces Council

including Sichuan, Gansu, Shannxi .
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K?ga-{jrfgt‘ Because of the policy of "one province to one county", there was State
) competition among different provinces. So the new policy is "3 years .
strategies/ e " Council
task will finish in 2years".
approaches etc.
Economic development recovery was strong. Sichuan, Gansu, and
Shannxi provinces got lots of support,and that made the mountain poor
Economic district change a lot, and the buildings more modernized. Only in State
Recovery Sichuan, the reconstruction plan included 29692 projects and more Council
than 800 billion yuan investment. Whole reconstruction investment is
about 1000 billion yuan.
Other Open policy is important, at the process of reconstruction, and the
Characteristics | international experience were adopted by the government.
First the central government must provide the main budget to local
government. This is the central government's responsibility.
But secondly reconstruction can not be just centralized. It must be
combined decentralized projects. Using the policy "one province to
one county", it is a very important decision. Actually this is the big
reform of the administration management of China.
LA Thirdly reconstruction must combined the economic with social
Learned - g - ;
construction. This is the weak in the reconstruction process.
Also, the reconstruction law and regulation, especially the overall plan is
very important.
Opening the process of policy making to the society, it is another
experience in the reconstruction process. Some experts send a lot
valuable suggestions to central and local governments.
http://www.xinhuanet.com/xhwenchuan
USGS: http://earthquake.usgs.gov/earthquakes/eginthenews/
http://www.512.gov.cn/
http://www.cea.gov.cn/
http://www.ceic.ac.cn/
http://www.eqg-igl.ac.cn/
e :ttpi//www.ljwca.g.ov.cn
References ttp://www.jianzai.gov.cn/
http://www.sdpc.gov.cn/
Http://www.scio.gov.cn
http://www.audit.gov.cn/n1057/n1072/n258889/
www.sc.gov.cn/10462/10929/11076/11077
Richard A. Kerr. Chinese Quake Likely a Mega-Catastrophe. Daily News.
ScienceNow. 2008-05-12
Data/ohotos UNDP-China Project: Working Report about Relief and Reconstruction
P of Wenchuan Earthquake, by CDRC.
3) 2004 £ AT FTHHE - BFRKE
Item Sub-item Information DEIE)
Source
Date and Time of Aceh 07:58AM, December 26, 2004 USGS
Occurrence Nias 11:09PM, March 28, 2005
i Aceh Mo.1
Data on Magnitude ) USGS
Hazard (source) Nias M 8.6
Aceh 250 km South west of ACEH (3.316°N, 95.854°E)
Epicenter . USGS
Nias 2.074°N, 97.013°E
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Intensity of Aceh Intensity scale : 4.0 (Soloview-Imamura scale) ISET
Shaking Nias Intensity scale : 0.5 (Soloview-Imamura scale) Journal
Ground Motion
i Aceh 45 m (150 ft) around Lhok Nga area of Aceh
Tsunami Besar District and 24 m (80 ft) according NOAA NOAA/
(maximum height) NESDI
Nias 4m S
Aceh Banda Aceh, Meulaboh (2 cities, 11 districts)
Major Affected Other Thailand, Srilanka, India, Maldives, Malaysia, USGS
Area countries Myanmar, Seychelles, Eastern Africa
Nias 80 percent of whole area
Dead 127,720 in Aceh, around 250,000 in total
Human Damage 678 in Nias
Missing 93,285 (Aceh)
House 139.195 units
Social- Economic 93.285 units
Damage of Facilities
Buildings School 3.415 units
Health Infrastructure 517 units
Government Building 669 units
Agriculture 73.869 Ha
Roads 2.618 Km
Infr.astructure/Llfe Bridges 119 units
line Damage
Data on Ports 22 units
DEImEEEE Airport/Airstrip 8 units

Main Damage
Cause

The distances between the epicenter and the coast line is very near (90
km in the perpendicular position from the epicenter)

Large population of people living in the area along the coast

Lack of facilities and infrastructure to support / protect to face the
danger of tsunami

Lack of access to information and education on awareness of the
tsunami

Tsunami wave hydrodynamic forces contributed to most damages and
losses incurred by the event. Earthquake cause less damages to the
area due to the typical structures in the area were not more than
double storeys building.

Early warning systems installed in the Pacific Ocean, but not installed in
the Indian Ocean, whereas 85 percent historically recorded tsunami
events occurred here.

Some sophisticated tools owned by developed countries already detect
symptoms of the tsunami, they've released a tsunami warning to
countries in the Pacific Ocean region, but can not provide information
to countries in the Indian Ocean before there was a wave of attacks
tsunami
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Characteristics of
Damages
(Physical/Social
Aspects)

Physical Aspects:

Public Utilities (school, community health center). Infrastructure
(electricity, sanitation, drainage, roads & bridges, clean water).
Social-Cultural Facilities (village hall, mosque/church). One storey
buildings that were located closely to coastal impacted area were
flattened and left only their foundation.

Social Aspects:

104.500 small bussiness were collapsed
15.000 household need to be relocated
60.000 farmers were displaced

1.927 teachers died

13.828 coastal fishing boats destroyed/lost

Direct Economic
Loss

Total Loss (Aceh-Nias) : Rp. 46.56 Trillion

Approximately Aceh’s GDP loss : up to US$ 4.5 Billion, estimated
decrease of Aceh’s economic growth : 5%

Decrease rate of per capita income : 32%
Inflation rate : 4.45% (April 2005), 3.24% (Agustus 2005)
Impact of national economic growth : 0.1-0.4 % (2005)

Lessons Learned

Pre event knowledge of coastal community to tsunami is important
to make them aware and ready for emergency evacuation soon
after major sea earthquakes.

High structures are potential to be used for escape buildings should
higher ground are difficult to find at reachable distance for
evacuation.

Government should move quickly to clarify which agency will
coordinate the post-disaster reconstruction program, what is
empowered to do, and when its mandate begins and ends

A strong, experienced leadership team should be appointed to gain
the full support of other government agencies amd the donor
agency

A crisis mindset should be maintained throughout the
reconstruction effort, adapting usual internal procedures and
structures to a crisis situation

Strong implementation capability should be built early on so that
the coordinating agency can meet its overall reconstruction targets
by directing resources for meeting emerging needs

reconstruction to ensure funding flows meet actual needs

Emergency
Response

Rescue activities

Evacuation and searching of victim'’s bodies

Done by collaborative work by Indonesian National Force (TNI),
police, Indonesian Red Cross (PMI), Indonesia Search and Rescue
(Basarnas), community, volunteers from inside and outside the
country.

Medical services

Handling of victims who were injured done in all hospitals and
health care units which still functioning in that particular area
coordinated by Ministry of Health of RI

Some of the seriously injured victims who need special treatment
were brought out to Medan and Jakarta

Build emergency health care unit
Re-functionilize the damaged hospital/health care units

Evacuation
shelter

562.149 people live in houses/tents (July 1, 2005)
33.458 people live in barracks/transitional shelter (July 1, 2005)
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Food, water and
other relief goods
supply

e 5.000 tonnes rice and foods are delivered (January 9, 2005) by
National Logistic Agency (BULOG)

e Fixation of clean water supply and sanitation treatment/piping
units by PDAM with 435 |/s production capacity and 250 I/s
distribution capacity

e Aids from other county and university such as portable water
purification

e Clean water and electricity supply was cut off and being
rehabilitized in January 2005 except for Meulaboh and west-coast
area

Information and

communication

(Information to
the disaster

e All communication was cut off the day disaster happened. Begin to
functional again in January 2005 except for Meulaboh and
west-coast area

e Communication was being installed in January 2005. IBM installed
250 computer units being to cover Aceh, Medan and jakarta Area

e Radio installation also begin to installed in January 2005 by ORARI

victims) and Kodim
e PT Telkom Indonesia provided 1 month free for call for Cellular
phone registered under Aceh regional codes
Support from
Private A national-private tv station provided foods for the emergency
Companies
e Total involved country : 34
e Personnel : 16.000
. e e Medical team : 117
upport from e Mothership/carrier : 9
abroad

e Float hospital : 1
e Aircraft : 31
e Helicopter : 82

Lessons Learned

e During emergency period, critical decisions such as who should
lead rescue process and which area should be focused are urgent.
Slow process on this will delay rescue process and save the
survivors and consequently will increase restive

e Overseas support during emergency could be minimum during the
emergency period. Therefore, local and national capacities to
respond quickly are important to prevent further crisis in the
disaster area

e Government at the impacted area was mostly paralyzed due to
staggering number of victims and losses. Therefore,
neighbourhood provincial government support is crucial to restore
rules and official engagements

e Emergency activities to save the survivors should be prioritized.
Top priorities include meeting basic needs, filing supply chain gaps,
building a coordination room, and involving affected communities
in emergency

e Efforts should be made to “build back better” at every opportunity,
with disaster-resistant construction, improved quality and
sustainable institutional capability

e Key donors and multi-donor funds should be requested to play
coordinating roles
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e During 2005-2009, done under coordination of Aceh-Nias
Rehabilitation and Reconstruction Agency (BRR Aceh-Nias)
supported by other national and international agencies, such as
Ministry of National Development Planning (Bappenas), Ministry of
Finance, US AID, JICA/JICS, Japan Red Cross, American Red
Cross, IOM, UNDP, World Bank , etc

¢ Communication line, clean water supply line, electricity are starting

Infrastructure/Life to restored in January 2005
line e Transportations line also started being restored in January 2005

e 3.696 km of roads are built after 4 years

e 363 bridges are built after 4 years

e 23 ports are built after 4 years

e 13 airport or airstrips are built after 4 years

e 97% households have electricity supply (des 2008)

e Cellular/mobile phone access reach 35 % household needs

Other services

The number of victim lived in barrack/transitional shelter :

e 106.320 (2005)

e 14,280 (2006)

e 3.698 (2007)

Temporary House | o« 871 (2008)

e 344 (2009)

Government of RI built barracks/transitional shelter in 24 locations.

977 barracks were built. Each barracks consist of 12-20 transitional

Recovery shelter with 4x5 m size for each family

Disaster Waste

5.765.000 m3 of waste were being cleaned and recycled
2.5 millions wood waste are being recycled.

UNEP, UNDP, and several agencies were involved in removing tsunami
waste

Total Rp. 21.728.136.110 was being used for ACEH rehabilitation and
reconstruction

Total of Rp. 2.826.115.886 was being used for Nias rehabilitation and

Finance .
reconstruction.
Supported by Government of Indonesia, UN Bodies, Multi Donor Fund
(MDF), EU Community, Governement of Japan and others
Support from Astra International, Several Indonesia National Companies, PT Telkom,
Private Indosat, Media Indonesia Corp, PT Coca Cola, and others were involved
Companies during the recovery process
In housing and settlement area :
Support from . . . Lo .
Abroad High-Level NGO/IA : 24 NGO/International Agencies : 57.914 units

Mid-Level NGO/IA : 72 NGO/International Agencies : 38.898 units

Lessons Learned

e Shelter and basic needs of the survivors are top priorities

e Accurate survivors data determine how livelihoods supports can be
delivered effectively and efficiently

e Traumatized victims may receive less attention and care if carefull
survivors treatment is not conducted involving phsyciatry
observation

¢ Women and children are the most vulnerable community groups
that need serious care during recovery
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e Implementing islamic law in all aspects of life (especially in Aceh)

e Improve the quality of human resources

e Strengthening provincial and districts government

e Develop and manage natural resources wisely and in accordance to
its capacity

e Re-built houses and settlement compeleted with its basic
insfrastructure

Principles o Built eficient and reliable infrastructure

e Develop an excellence, fair and competitive regional economic

e Developing and preserving cultural values and customs that
support sustainable development

e Increasing the capacity of local bureaucracy that professional,
authoritative, and trustworthy

e Strengthen public understanding of national and state insight

e Strenghten the implementation of appropriate local government

e Religion, social and cultural rights

e Education, health and gender

e Monitoring

e Economy

) e Planning and Finance
Key issues .

e Housing and settlement

e Infrastructure

e Government operation

Reconstruction e Restoring Rules and Law

e Institutional and human resources development

Organizations

Executing Agency BRR, other goverment bodies, local/international
NGO/foundation, United Nation, Other nations such as Japan, German,
Australia, Netherland and many more

Budgeting composition for Aceh-Nias Rehabilitation and
Reconstruction :

on-treasury and on-budget

Government ;21 trillion rupiahs
Finance Donor ;8 trillion rupiahs
off-treasury and on-budget
Donor ;3 trillion rupiahs
Off-treasury and off-budget
Donor ;35 trillion rupiahs
Support from
Private
Companies
Multi Donor Fund, UN Bodies (such as UNDP, UNICEF, IOM,), World
Support from Bank, EU Community, JICA-JICS of Japan, Government of Japan, US
abroad AID, Saudi Arabian Government, Turkey, Singapore, and others
supported the reconstruction process
Reconstruction - -
Schedule April 2005 - April 2009
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The development of spritual and social life of the people of Aceh
and Nias
Social, economic and cultural community is in a better state
Improving the quality of educational services, health and women'’s
roles
Rehabilitation and reconstruction in Aceh and Nias
New structures and institutions to support sustainable economic
growth
Develop key potential for economic growth in a sustainable Aceh
Key Target, and Nias
featured The rise of of agriculture fisheries and forestry
stratg?;ess(/jgproa The presence of holistic-infrastructure development plan
’ Reconstruction and rehabilitation of housing and settlement than
comply to minimum standard
Availability of access to a healthy and clean water to all citiens
Restoration of public roads and highways in Aceh and Nias
Restoration of docks, terminals and airports which are needed to
support economic growth
Restoration of drainage system and flood control
Revitalization of government building and insfrastructure
Strenghten the capacity of civil servant
60% of small bussinesses have access to credit. About 60.000
micro-credits to 4% of households in ACEH and 1.5% of
households in Nias
Fisheries production reached 25% above the production level
. before the tsunami in 2004
ER(:::Z‘\’:;'; Fish production reached 350.000 tonnes
In 2007, rice production reached 1.535.375 tonnes exceed the
pra-tsunami production
In 2007, coffee production reached 42.308 tonnes exceed the
pra-tsunami production
In 2007, the poverty level is become 27% from 30% in 2003
Other
Characteristics

Lessons Learned

Key donors and multi-donor funds should be requested to play
coordinating roles

Constant communication among partners should be maintained to
manage beneficiary and donor expectations about the pace and
progress of reconstruction

The coordinating agency should ensure integrity and accountability
of funds to gain donor coinfidence and support

A range of influence skills including diplomacy, authority, and
flexibility may be used throughout the course of reconstruction
Quality of reconstruction process as well as to ensure the works
done efficiently and effectively in achieving the reconstruction
goals should be kept as top priority. Due to heavy and large number
of reconstruction agencies during the time, coordination and
control of the process will be difficult if frameworks and rule among
the agencies do not conform at the first place

Data of the victims as well as data of land status are difficult to
verify. This will slow the reconstruction process or else will put the
reconstruction process in legal status obstacle that may not be
easy to resolve

Restoring digital data of land status at remote and save area will
help reconstruction agencies to validate legal status of landowners
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References

Reports

Accountability Report of BRR 2008, USGS (United States Geological
Survey), ISET (Institute for Social and Environmental Transition)
Journal, Execution of Emergency Response Audit Report of DPR 2005,
Semester Report of BRR, Progress Report of BRR 2005, Progress
Report of BRR 2006, NOAA (National Oceanic and Atmospheric
Administration, NESDIS (National Environmental Sattelite, Data and
Information Service)

Data/photos

D-Day + Emergency Response :

46




ltem Sub-item Information DElE
Source
Recovery, Rehabilitation and Reconstruction:
4) 201 £ HEBARKEK
Item Sub-item Information DElE
Source
Date and Time | 5.4 ¢pM March 11, 2011(JST), 05:46 (UTC) IMA
of Occurrence
, Mw. 9.0, Mj 8.4, 24 km (JMA) IMA
M tud
as:'t: ¢ | M.9.0 (USGS) USGS
Data on Hazard & Mw 8.8, 23.7 km (Univ. of Tokyo) ERI-UT
Epicenter N38.1, E142.9 (130km ESE off Oshika Peninsula) IMA
P Off Pacific Coast of Tohoku (North East) Region, Japan
Intensity of JMA Intensity scale:7, IMA
Shaking Max. Ground Acceleration: 2933gal K-NET
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A strong ground acceleration of over 2933 cm/s/s was observed in
K-NET Tsukidate observation station (Miyagi pref.)) near the
hypocenter, and the strong ground acceleration propagated in broad
Ground Motion | area. According to the distribution of ground displacement, there ERI-UT
was a major ground motion of maximum above 50cm from Tohoku
to Kanto area. Especially in Sendai plain there was a huge ground
displacement of more than 100cm.
average max
Tsunami Northern part of Tohoku about 15m more than 30 m Joint
(maximum (Sanriku) Survey
height) Southern part of Tohoku about 5m about 10m Group
(South of Sendai, Ibaraki, Chiba)
MajorAfrA;ected Pacific coast of the Tohoku area - Boso Peninsula (Near Tokyo) i
Dead: 15,845 NPA
I;—'aur?aagne Missing: 3,380 (Jan.20,
Injured: 5,894 2012)
Complete destruction: 128,471 houses
Damage of Partial destruction: 242,309 houses NPA
Buildings Partial damage: 662,514 houses (Jzaonl'gg)’
Fully/partial burned: 281 houses
Road
- Highway: 979 km (closed to traffic)
- National Road: 1,119 km (closed to traffic)
Railway
- Shinkansen: 990 km (Stop Operation)
- Main lines: 1,012 km (Stop Operation)
Major Port: 15 Port
Airport: 13 Airport
Data on Electricity: 2.6 million houses power outages (Mar. 12)
Damages Infrastructure/Li Water Supply: 1.8 million houses out of water supply (Mar.
feline Damage 16) CAOL
in 19 Prefectures
Sewage System: 48 waste water treatment plants and 78
pumping stations stop operation in 7
prefectures.
Gas
- piped: 420,000 houses out of supply
- supply by cylinders: 1,660,000 houses out of supply
Telephone:
- Land line 1 million lines stop operation
- Cell phone 14,800 base-station stop operation
Most of human and physical damages were caused by the tsunami.
More than 90% death and missing were killed by the tsunami
(drowning).
Main Damage | It is difficult to identify or distinguish the damages by the sc

Cause

earthquake in the tsunami affected area, however according to the
surveys conducted by the some research team (e.g. Architectural
Association), not many buildings were severely damaged by the
earthquake.
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Majority of human casualties were caused by the tsunami. Though
death and missing were reached almost 20 thousands, amount of
injured people of 3,300 was very small, and it would be a typical
characteristic of the tsunami disaster.

The majority of the building damages were also caused by the
tsunami while many of collapsed houses were found and certain
amount of damages by earthquake was recognized in some inland
areas.

Many of damaged building were constructed before the
enforcement of new building codes which was enforced in 1981.

Damaged to the infrastructures were also limited. Effects of the
retrofitting were observed.

Factories in the disaster area were kept stop operation for a while
and it affected the global “supply chain” (especially parts production
to car industry), and eventually it affected to the global industry and
economy.

Nuclear power plant located on the pacific coast was damaged by
the tsunami and totally lost power supply. Due to this power
failure, reactors were uncontrolled and damaged. A radiation
leaked to the atmosphere and it caused nuclear disaster.

Negative impact to the nation’s economy by shortage of electricity
due to power plant failure. Wide range and complexity damage
characteristics

SC
Sangiin

Direct
Economic Loss

Total: about 16.9 trillion yen

Buildings (House, Shop, Office, Factory, etc.): about 10.4
trillion yen

Lifelines (Water, Gas, Electricity, Telephone, etc.): about 4.3
trillion yen

Infrastructures (Road, River, Port, Airport, etc.): about 2.2
trillion yen

Agriculture, Forest and Fishery about 1.9
trillion yen

Others (School, Gov office, Hospital, etc.).: about 2.5
trillion yen

(1 trillion yen = 12.5 billion USD)

CAO2
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Lessons
Learned

<Gap between pre-disaster assumption and the actual hazards>

Because the actual earthquake and tsunami differed from the
assumptions, the tsunami height and extent, and the inundation
area exceeded expected levels. The estimated inundation area
was used for disaster management material including hazard maps.
It is possible that the hazard maps that were prepared based on the
pre-disaster hazard assumptions lead to providing false sense of
security to people, and that the tsunami that exceeded these
assumptions led to an expansion of the damage.

In such situation, some school students evacuated to the safer place
than that of designated place on their own decision, and this shows
the good example of disaster education and proper risk
communication.

<Damage to structures>

Looking at the structure measures, while these are effective against
tsunamis with tsunami heights within the scope of their design, the
massive tsunami and colossal damage witnessed during this
disaster exposed the limitations of disaster management measures
that rely on coastal protection facilities to an excessive degree.

<Under-estimation of the first tsunami warning and its effects>

The estimation of earthquake magnitude and the tsunami height by
JMA immediately after the earthquake vastly underestimated, and
the size of the earthquake and the tsunami warnings were
subsequently repeatedly revised upwards over time. It is considered
that the impact of the initial tsunami height prediction was
particularly great, and it is possible that the evacuation actions of
residents and volunteer fire fighters were blunted by the initial
tsunami warning, leading to expansion of damage incurred.
<Disaster Management Measures>

As damages by the disaster greatly exceeding the damage estimate,
the former principles for hazard assumption need to be
fundamentally reviewed and the disaster management measures
have to be rebuilt.

SC

Emergency
Response

Rescue
activities

Rescue activities were carried out mainly by police, firefighter, coast
guard and Self Defense Force (SDF). As for the SDF case, about
107,000 personnel were dispatched for SAR and other emergency
operation activities.

As a result of the efforts, about 27,000 people were rescued.

CAO2

Medical
services

DMAT (Disaster Medical Assistance Team): Total of 193 teams were
dispatched and provided medical service for about 2 weeks.

Other Medical Team: Total of 2,656 teams (12,264 members) from
medical association, Red Cross, national hospitals, medical
volunteers, etc. provided emergency medical services. In addition
to the emergency medical care, some teams have being provided
mental care for the disaster victims.

Also received medical teams from four countries.

CAO2

Evacuation
shelter

Public facilities e.g. schools, community centers, public gymnasium
were played as evacuation shelter and most of them were
designated as shelters.

3 days after the disaster event, about 470 thousand people were
kept evacuate in more than 2,100 shelters.

CAS
reconl

Food, water and
other relief
goods supply

Foods and other relief goods were supplied by the central
government, local government and others (NGO, other institutions,
etc.)

Central government provided 26.2 million meals and 7.9 million
water bottles for evacuees during 2 months and a half from the
disaster.

CAO2
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Information and
communication

To provide the information to the evacuee, the followings were
conducted.

1. Handbook
- Livelihood support
- Livelihood and business reconstruction
- Guide for temporary shelter life
2. Flyer
3. Special TV and Radio program for evacuees
4. Newsletter through electric media (Internet)

Handbooks and flyers were distributed through not only official
channel but also various channels e.g. volunteers (with explanation)
and shops.

CAS

Support from
Private
Companies

Many private companies provided food and relief goods to the
evacuated people in their areas of expertise. Logistics for relief
goods were also supported by private companies. Private
companies donated money for disaster victims.

Internet service providers, other website operators and private
companies who had intention to contribute to assist disaster victims
opened the special site for donation to the public, and donation
through the Internet becomes one of the channels for donation.

wiki

Support from
abroad

163 countries and territories and 43 int’l agencies stated assistance.
Received rescue team (incl. medical assistance team) from 29
counties, territories and agencies.

Received relief goods from 63 counties, territories and agencies.
Received donation (money) from 93 counties, territories and
agencies and total amount of donation was more than 17.5 billion
yen (USD219 million).

US military forces provided special support called “Tomodachi
Operation” with more than 20,000 military personnel.

CAO2

Lessons
Learned

Based on the lessons learned previous large-scale disasters,
mobilization of SDF, DMAT, Tech-Force and other government
institutions were rapidly conducted. A principle for emergency
road recovery called “Kushinoha sakusen” was contributed to start
the early relief activities, and it was effective to supply relief goods
to the affected areas.

While many collaboration activities were made, supply of relief
goods to the affected area was in trouble because the affected areas
were too big and roads along the coast were severely damaged by
the tsunami.

SC
MILT1

Recovery

Infrastructure/
Lifeline

Roads and highways were re-opened in two weeks except the
sections that bridges were washed away.

50% of railways were restored in one month. About 1.5 months
after the disaster, Shinkansen was return to the full operation while
some main railway lines were still under restoration because some
segments were completely washed away and new alignments of the
railways have not been decided yet.

Electricity: Restored in about 1 week

Water Supply: 50% was restored in 1 week and mostly restored in
one month

Gas: 50% was restored in 3 weeks and mostly restored in 1.5
months

Telephone: 50% was restored in 3 days and 90% restored in 2
weeks

Note: Lifelines were restored only the areas where not affected by
the tsunami. Restoration of lifelines in the areas affected by the
tsunami will be done in accordance with the implementation of
reconstruction plan.

SC
JSCE1

Other services

N/A
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Provided by prefecture government (Subsidized by the central gov.)
Required number of temporary houses: 53,013 (Completed:
52,182 as of end of Dec. 2011)
Iwate: Required: 13,984, Completed: 13,984 CAO2
Te:{“POfa"y Miyagi: Required: 22,095, Completed: 22,095 MLIT
ouse Fukushima:  Required: 16,619, Completed: 16,226 kasetu
Start construction: 2 week after disaster
50% completion: middle of June
More than 90%: middle of Aug.
The tsunami produced huge amount (about 23 million tons) of
disaster waste. The amount of waste is the equivalent to 19 years’
waste amount (15.7 million tons) for Miyagi and 11 years’ waste
Disaster amount (4.8 million tons) for Iwate. CAS
Waste/Debris As of Nov. 2011, about 62% of waste was removed, however, due to debris
limitation of the processing and disposal capacity, progress of waste
disposal was not sufficiently progressed. As capacity of waste
dumping sites in the disaster affected area is limited, wide area
collaboration for waste disposal is being conducted.
Since the scale of damage was huge, local governments could not
bear the cost for recovery. Therefore, central government allocate MIC
Finance contingent budget for recovery by supplementary budget
arrangement, and almost all recovery costs will be bared by the news1
central government.
Support from
Private N/A
Companies
Support from
Abroad N/A
As the measures had been taken in the various sectors such as road,
railways and lifeline service providers etc. based on the lessons
g learned from the past disasters, rapid recovery was made possible. MILT2
LZZ?:Z? On the other hand, the scale of disaster was huge and affected wide news2
area and sectors including provision of electricity and supply chains, ntt

necessity of BCP (Business Continuity Plan) has been strongly
emphasized.
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Reconstruction

Principles

The Reconstruction Design Council in response to the Great East
Japan Earthquake prepared the report and seven principles for
reconstruction were proposed.

(1) For us, the surviving, there is no other starting point for the
path to recovery than to remember and honor the many lives
that have been lost. Accordingly, we shall record the disaster for
eternity, including through the creation of memorial forests and
monuments, and we shall have the disaster scientifically
analyzed by a broad range of scholars to draw lessons that will
be shared with the world and passed down to posterity.

(2) Given the vastness and diversity of the disaster region, we shall
make community-focused reconstruction the foundation of
efforts towards recovery. The national government shall
support that reconstruction through general guidelines and
institutional design.

(3) In order to revive disaster-afflicted Tohoku, we shall pursue
forms of recovery and reconstruction that tap into the region’s
latent strengths and lead to technological innovation. We shall
strive to develop this region’s socioeconomic potential to lead
Japan in the future.

(4) While preserving the strong bonds of local residents, we shall
construct disaster resilient safe and secure communities and
natural energy-powered region.

(5) Japan’s economy cannot be restored unless the disaster areas
are rebuilt. The disaster areas cannot be truly rebuilt unless
Japan’s economy is restored. Recognizing these facts, we shall
simultaneously pursue reconstruction of the afflicted areas and
revitalization of the nation.

(6) We shall seek an early resolution of the nuclear accidents, and
shall devote closer attention to support and recovery efforts for
the areas affected by the accidents.

(7) All of us living now shall view the disaster as affecting our own
lives, and shall pursue reconstruction with a spirit of solidarity
and mutual understanding that permeates the entire nation.

recon

Key issues

N/A

Organizations

National Level: Reconstruction Agency (established in Feb. 2012)
Prefecture level:

Branch office of Reconstruction Agency

Reconstruction Headquarters of prefectural government
City/Town Level:

Implementing body for reconstruction esp. land use
planning

reconl

Finance

Since required amount of fund for reconstruction is too large to bear
by the local governments. Therefore, central government will
directly provide fund to the local governments as well as subsidy to
the activities done by local governments.

To secure the fund for reconstruction, central government
established “Special Tax for Reconstruction” and will raise a “Special
Bond for Reconstruction”.

Reconstruction funds in prefectural level will be prepared and some
of reconstruction works will be done using the funds.

MOF
recon3

Support from
Private
Companies

N/A

Support from
abroad

N/A
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Reconstruction of major infrastructures e.g. roads, rivers, transport
facilities are being implemented and it planned to be completed in a
few years. N . . reconi
Reconstruction 3|?;§;|t of 43 cities/towns have already prepared their reconstruction miyagi
Schedule P ' . . kesen
Many of the reconstruction plans have target period of i
reconstruction with the range of 7 to 10 years, and also set phases | "'<KUYZen
of reconstruction e.g. years for recovery, rehabilitation and
reconstruction with development.
Key target, strategies and approaches for reconstruction are varied
depending on the existing situation of the cities/towns. reconi
Key Target, o ) ) . o . 0
featured Spme approaches, i.e. cregtlng a safe city for disasters”, “creating a miyagi
) vibrant city”, are common in many cases.
strategies/ . . s kesen
approaches etc. To create a safe city, especially for avoiding any human land use rikuzen

plans have been prepared by restricting the residents in tsunami
affected areas and relocation of village to the high land.

Economic o
Recovery N/A (Reconstruction is on progress.)
Other
Characteristics N/A
Lessons o
Learned N/A (Reconstruction is on progress.)
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Item Sub-item Information
Source
JMA: http://www.jma.go.jp/jma/en/2011_Earthquake.html
USGS:
http://earthquake.usgs.gov/earthquakes/eginthenews/2011/uscO
001xgp/
ERI-UT:
http://outreach.eri.u-tokyo.ac.jp/eqgvolc/201103_tohoku/eng
K-NET:
http://www.kyoshin.bosai.go.jp/kyoshin/topics/html20110311144
626/main_20110311144626.html
Joint Survey Group: http://www.coastal.jp/tsunami2011/
NPA: http://www.npa.go.jp/archive/keibi/biki/index.htm
CAO1: http://www.cao.go.jp/shien/2-shien/1-infra.html
CAO2: http://www.bousai.go.jp/
Sangiin:
http://www.sangiin.go.jp/japanese/annai/chousa/keizai_prism/ba
cknumber/h23pdf/20119201.pdf
CAS: http://www.cas.go.jp/jp/fukkou/
MIC: http://www.soumu.go.jp/main_content/000117828.pdf
MILT2:
http://www.thr.mlit.go.jp/road/jisinkannrenjouhou_110311/kushi
nohasakusen.html
MILT2:
http://www.thr.mlit.go.jp/road/jishinkanrenjouhou_110311/fukky
uuriyuu.pdf
MOF: www.mof.go.jp/public_relations/finance/201112e.pdf
Reports reconl: http://www.reconstruction.go.jp/
recon2: http://www.cas.go.jp/jp/fukkou/english/index.html
recon3:
www.reconstruction.go.jp/topics/doc/20110729houshin.pdf
References . . . . .
debris: http://kouikishori.env.go.jp/material/
SC:
http://www.bousai.go.jp/jishin/chubou/higashinihon/index_higas
hi.html
JSCE1: http://committees.jsce.or.jp/2011quake/node/86
newsl:
http://sankei.jp.msn.com/affairs/news/110327/dst110327120200
31-n1l.htm
news2:
http://sankei.jp.msn.com/economy/news/110605/biz1106052327
0007-n1.htm
rekuzen:
http://www.city.rikuzentakata.iwate.jp/kategorie/fukkou/fukkou-k
eikaku/fukkou-keikaku.html
kesen:
http://www.city.kesennuma.lg.jp/www/contents/1318004527115
/index.html
miyagi:
http://www.pref.miyagi.jp/seisaku/sinsaihukkou/keikaku/index.ht
m
ntt; http://www.keieiken.co.jp/monthly/2011/1109-04/index.html
wiki: ja.wikipedia.org/wiki/EREAKRE L (CX T 2B ES
<Photo>
http://www.mod.go.jp/j/approach/defense/saigai/tohokuoki/phot
0_001.html
Data/photos http://www.pref.miyagi.jp/snd-doboku/

http://mainichi.jp/select/weathernews/20110311/etc/photo.html
http://www.asahi.com/photonews/gallery/tsunami/
http://archive.shinsai.yahoo.co.jp/
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Item Sub-item Information 823:26
Date and Time of | . 45Am January 17, 1995 (UTC: 20:46, Jan. 16, 1995) cAO1
Occurrence
Magnitude(source) u Zg EfJI\gAG)S) Sgg;
The northern part of Awaji Island CAOL
Epicenter N34.36, E135.02, Depth: 16km (JMA) USGS
N34.58, E135.01, Depth: 22km (USGS)
Data on . JMA Intensity scale: 7
Hazard Intensity of (Identified by the post-earthquake survey) CAO1
Shaking Ground shaking were felt wide area of Japan
Max. peak ground acceleration of 818gal was recorded at Kobe.
G : Vertical and horizontal shaking occurred simultaneously. CAO1
round Motion i
Strong shake continued 10 to 15 sec, and very strong shake CAO2
(maximum shake) continued about 3 sec.
Tsunami .
(maximum height) No Tsunamis
Major Affected Wide areas of Kinki no_t only Hyogo pref. but also Osaka and_Kyoto
Area were affected. Especially, Kobe urban area along the fault line was CAO1
severely affected.
Dead: 6,434
Missing: 3
Injured: 43,792 CAOL
Human Damage 65years and more occupied half the number of the dead. Hyogol
Most of death: Crushing death, about 7 % of the death by fires
Estimated time of death of more than 90% of deaths was before
6:00am which is just 15 min after the earthquake.
Complete destruction: 104,906 houses (186,175 households)
Partial destruction: 144,274 houses (274,182 households)
D;Jﬂgﬁ;:f Partial damage: 390,506 houses FDMA1
Fully burned: 7,036 houses
Partial burned: 96 houses
Road
- Highway: Elevated Hanshin Expressway was collapsed.
Data on Most of highways and urban express ways
Damages were closed for traffic.
- Road: 7,245 sections closed to traffic
- Bridges: 330 bridges damaged
- Rivers: 774 places (dykes and other facilities)
damaged
- Slope failure: 347 places
Railway FDMA1
Infrastructure/Lifeli | _ gpinyansen: Kyoto-Himeji (max.130km, Jan.17, Stop CAO2
1 CIUER] Operation) Hyogo2
- Main lines: 88km ( Stop Operation)
- Urban commuters: 157km (Stop Operation)
Major Port: Kobe Port and
Amagasaki-Nishinomiya-Ashiya Port
stopped operation.
Electricity: 2.6 million houses power outages (Jan. 17)
Water Supply: 1.3 million houses out of water supply
Gas: 860,000 houses out of supply
Telephone: more than 300,000 lines stop operation
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Main Damage
Cause

A lot of people were sleeping as the earthquake occurred in the early
morning. Many people (70 to 80% of dead) were crushed by the old
timbered houses or by furniture. On the other hand, not many
people were outside and roads and railways were not clouded, this
may be causes of decreasing damages outside houses.

Hyogo1l

Characteristics of
Damages
(Physical/Social
Aspects)

Large-scale destructions by earthquake and fires were happened in
the areas where old wooden houses were densely constructed.
Severe damages on wooden buildings were found in the range of 6 to
7km form the fault line while fewer damages were found more than
10km away from the fault line.

Damage on the public buildings was also remarkable, and 15 % of
damaged non-residential buildings were public buildings. As many of
public buildings were used for evacuation shelters, some damaged
public buildings were used as emergency evacuation shelters without
confirmation of safety.

Significant damages on buildings that were constructed before 1981
were found and it was pointed out that there was a big difference in
the earthquake resistance before and after enforcement of new
building code in 1981.

It was pointed out that severe damages concentrated to the
“Inner-City” area. Meanwhile, severe damages also found in the
areas where high income people lived.

Many fires occurred in the area where earthquake intensity scale was
more than 6, especially scale 7, and it was proportionate to the
housing damage.

Hyogo3
CAO1

Direct Economic
Loss

Total:

Buildings:

Lifelines:

Ports:

Industry:

Education/Culture
Agriculture/Fishery/Forestry
Medical and Social Services:
Other Public Facilities

9,927 trillion yen
5,800 trillion yen
1,488 trillion yen
1,000 trillion yen
630 trillion yen
335 trillion yen
118 trillion yen
173 trillion yen
382 trillion yen

hyogo4

Lessons Learned

In general, preparedness for super-scale earthquake was not enough.
Revised building code enforced in 1981 worked. Revision of seismic
design code for infrastructure is necessary.

NP
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Emergency
Response

Rescue activities

Police:

4,500 police officers working for helping people per day (Jan.20 to
Feb.28)

5,500 police officers were dispatched to the disaster area from other
areas and total of 16,000 police officers were allocated to the disaster
relief. Helicopters, mobile units and other cars and equipment were
put in relief activities.

Self Defense Force (SDF):

About 4,500 SDF (GSDF and MSDF) were dispatched the disaster area
on Jan.17 which included cars, ships, airplanes/helicopters and
operation equipment. Max. 21,760 SDF/day worked not only for
rescue but also removal of rubbles and disaster wastes.

Fire and Disaster Management Agency:

Total of 32,400 fire department officers were dispatched by the end of
march for helping rescue and relief activities.

Community Level firefighting organization:

Members for the community level firefighting organization ware
deployed for search and rescue, firefighting, guide for evacuation and
patrol the area.

Collaborative search and rescue activities with several organizations
such as prefectural government, police, SDF and fire department were
remarkable as this kind of collaboration have never happened in the
previous disasters.

Communities played very effective role in rescuing people especially in
More than 70% of rescued people were rescued by community
people.

CAO4

Medical services

Medical service points were established by the Ministry of Welfare
(161, currently Ministry of Health, Labour and Welfare), SDF (15), Red
Cross (12), and other organizations.

Public and private hospitals, universities, medical doctors association
and other organizations dispatched doctors and medical staffs to the
disaster area. On Feb.7, 1,730 doctors and medical staffs from
outside of the disaster area worked for taking care of the pacients, and
total of 75,000 medical staffs worked by the end of April.

Travelling clinics were also operated by those medical staffs and
volunteers.

CAO4

Evacuation shelter

About 317,000 people (at the peak on Jan 23) were displaced in 1,153
evacuation shelters.

Though, regional disaster contingency plans designated certain
schools as evacuation centers but many residents went to schools or
public facilities that nearest to their homes.

Foods, water and other emergency relief goods were supplied,
however despite to the government officials’ effort, those goods were
not smoothly provided to the emergency shelters due to lack of proper
information on the shelters especially immediately after the disaster.

Shelters were mainly operated by the

On Aug. 20, 1995, all shelters were officially closed however even one
year after the disaster, about 800 victims could not move to
temporary house or other places and kept displaced in shelters.

CAO4
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Food, water and
other relief goods
supply

Supply of foods, water and relief goods were mainly done by the local
government with help of the line ministries of central government,
SDF and other local governments. Even though securing water,
foods and other relief goods was the local government responsibility,
the local government could not secure required amount of supplies
because the scale of disaster was extensive. Therefore, the central
government played great role to secure it.

Water supply at temporary water supply point was made by more
than 800 water tender deployed from outside the disaster area and it
was continued till April. Foods and relief goods for displaced people
secured by local government were delivered through various channels
including private companies and volunteers.

Shops of the major retail industry re-opened relatively early and this
greatly supported the victims' life because official supply of foods and
goods were not so sufficient.

CAO4

Information and
communication
(Information to the
disaster victims)

Information for the disaster victims were mainly provided by the local
government through various medias.

Local governments opened “information centers” for handling
numerous inquiries from the residents immediately after the disaster.
The information centers opened around the clock and deployed staffs
who can speak foreign language to address inquiries from the
foreigners.

Local government also continuously provided the information on
damage, current situation of shelters, etc. through mass media such
as newspaper, TV and Radio by holding periodical press conference
and having regular programs. That information was also provided in
several languages.

To improve the accessibility to the information, local governments
provided 15,000 portable radios to the disaster victims.

Paper based information dissemination was also done by the local
governments. These paper based information that covers all
necessary information for the disaster victims were distributed to the
evacuation shelters, public facilities, stations and shops.

To provide area specific information, community FM Radio played big
role and the disaster victims highly depend on it to get the
information.

Information for volunteers were provided through the office of
prefectural government’s volunteer promotion section and social
welfare council. The office also acted as a center for volunteer
registration, coordination and guidance.

CAO4

Support from
Private Companies

Not sufficient information on this item was found because at the time
of the Great Hanshin-Awaji Earthquake, supports from private
companies were made in ad hoc and voluntary basis and not
systematically provide. After Great Hanshin-Awaji Earthquake,
many discussions on cooperation between public and private company
have been made.

Support from
abroad

70 countries and territories and 3 international agencies offered
support and received the supports from 44 countries and territories by
Feb. 9.

Rescue teams from Switzerland, France and England (NGO) were
worked on rescue and recovery of body. 8 medical teams from
abroad were also worked in Kobe under exceptional treatment in case
of emergency.

It was pointed out that receiving assistances from abroad forced
additional work to the people in affected area and there were some
mismatch between actual needs at the affected area and support from
abroad.

CAO4
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Lessons Learned

+ Importance of establishment of coordination mechanism between
the agencies related to disaster relief before disasters.

* Necessity of strong coordination and collaboration during disaster
relief

+ Government staffs and governments’ facilities also affected by the
disaster and faced difficulties for emergency response.

+ Importance of ensuring the means of communication and keep
functioning of information systems.

+ Necessity of designation of evacuation shelters and keep it
functioning and sufficient stockpile of emergency relief goods

+ Necessity of special attention and care to the vulnerable person to
disaster and foreigners

+ Necessity of mechanism to receive assistance (rescue, relief,
medical)

+ Importance of information dissemination both disaster area and
outside of the affected areas that including abroad.

IRP
CAO4

Recovery

Infrastructure/
Lifeline

Road

- Highways and express ways were mostly restored in one to 8
month.

Collapsed express way sections were fully restored one year and 8
months after the disaster.

- Major parts of national roads were restored in a few days.
Railway

- Damaged section of Shinkansen (130km) was restored about 3
months after the disaster.

- Main lines were also restored in 3 months after the disaster.

- Urban commuters were gradually restored and fully restored in 7
months after the disaster.

Electricity: 5 days after the disaster (except collapsed house)
Water Supply: 40 days after the disaster (temporary restored)
3 month after the disaster (fully restored)
Gas: 3 month after the disaster
Telephone: Switching equipment - one day after the disaster
Telephone line — 2 weeks after the disaster

Hyogo4

Other services

No sufficient information

Temporary House

The temporary houses are provided to all the victims who lost their
houses by the earthquake. Construction of the temporary houses
was started about one month after the disaster, and total number of
temporary houses constructed was 48,300 (46,617 ware occupied in
Nov. 1995) in Hyogo pref.

All residents of temporary house left in Jan. 2000, and all the
temporary houses were broke down by the end of Mar. 2000. Some
of the temporary houses that can be re-used were sent to other
countries such as Turkey and Taiwan as temporary houses for the
disaster victims.

hyogo4

Disaster
Waste/Debris

Total amount of the disaster waste produced by the disaster was
estimated at the 20 billion tons (21.1 billion m?®) which was equivalent
to the 9-years waste production of Hyogo pref.

Those disaster wastes were transferred to Osaka Bay reclamation
area and Awajishima reclamation area.

hyogo5

Finance

Central gov. formed a supplementary budget of 1,022 trillion yen for
construction of temporary houses, recovery for lifelines, roads, etc.
and support of victim’s daily life about one month after the
earthquake.

CAO2

Support from
Private Companies

N/A

Support from
Abroad

N/A
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Lessons Learned

Temporary housing Policies

+ In temporary housing, community members and residents of the
facilities should cooperate with one another and live autonomously.

Coordination of various individuals, including volunteers, specialists

and the government is indispensable to achieving this.

*

those living in emergency housing for disaster reconstruction. The
underlying aims of the project is looking after the community and

promoting social interaction. Various problems, however, have been

pointed out, including the weakening of community ties.

*

housing for victims, but rebuilding their daily lives is essential to
proceeding with full-fledged reconstruction of housing.

It is therefore important to progress with securing and rebuilding
housing in a way that value the ties among people.

Some of the emergency housing units constructed after the
earthquake that were capable of being reused were provided to
Turkey and Taiwan as temporary housing for victims of disasters.

*

*

Project has been undertaken for supporting the day-to-day lives of

Securing emergency housing is an important first step in rebuilding

IRP

Reconstructio
n

Principles

Reconstruction principles of the Great Hanshin Awaji Earthquake and
Law for reconstruction

1) Promote prompt recovery of livelihood, economy and building safe

community by proper role allocation and collaborative work of central

and national government with respecting the wishes of local residents

2) Through the abovementioned activities, re-create dynamic Kansai
Area.

CAO2

Key issues

(1) Support normalization of peoples’ life in affected area
(2) Disposal of disaster waste/debris

(3) Measures for preventing secondary disaster

(4) Rehabilitation of port function

(5) Early recovery of infrastructure

(6) Upgrade of earthquake resistance

(7) Measures for housing

(8) Urban development/improvement

(9) Ensuring employment, preventing of unemployment
(10) Enhancement of medical/health services and welfare
(11)Early recovery of education facilities

(12)Reconstruction of agriculture and fishery related facilities
(13) Economic recovery

(14)Cross-cutting measures for smooth recovery and reconstruction
(15)Ensuring of safety and smooth traffic

(16)Measures for disaster prevention/mitigation

CAO2

Organizations

Headquarters for reconstruction of the Great Hanshin Awaji
Earthquake

Chairman: Prime Minister
Members: Ministers

Secretariat: Secretary of National Land Agency and Central
government officers from related ministries.

Other members: Hyogo Pref. gov., Kobe City gov., Economic
Association, Chamber of commerce, etc.

Reconstruction committee of the Great Hanshin Awaji Earthquake

CAO2
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Sub-item

Information

Data
Source

Finance

Central gov. formed a supplementary budget about 1,429 trillion yen
for initial reconstruction activities after 3 month of the earthquake.

(780 trillion yen spent directly by central gov. and remaining were
spent as subsidy to the local gov. project)

Central gov. continuously allocate budget for reconstruction activities.
Central gov. directly spent 37 % of total amount for reconstruction of
16,300 trillion yen, but the central gov. also provides money for
reconstruction as subsidy to the local gov., and as a result about 95%
of reconstruction budget spent by the central gov.

In addition, followings were made for promoting the reconstruction.
- Establishment of special foundation for reconstruction
- Issuance of local bonds
- Special grants of the “local allocation tax”

CAO2
ESRI

Support from
Private Companies

N/A

Support from
abroad

N/A

Reconstruction
Schedule

Hyogo Prefecture
Strategic project for reconstruction: 3 years
+ Housing reconstruction
Public: 80,500 houses, Private: 44,500 houses
+ Industry recovery
Recover to the same economy/industry production level
before the earthquake
+ Urgent infrastructure rehabilitation
5,700 trillion yen
Project for reconstruction promotion: 10 years

CAO4

Key Target,
featured
strategies/approac
hes etc.

Basic Issue for Reconstruction

+ Livelihood recovery
- Measures for making stable for the peoples’ life
- Create cultural environment
+ Economic recovery
- Ensure employment
- Recover economy
- Create more vital economic environment
+ Create safe and attractive community
- Create a base for disaster resistance, comfort and convenient
area
- Create environmental friendly and barrier free community for
older and
disability people

CAO4

Economic
Recovery

Economic indicators, such as population, industrial production index,
number of tourists, job-offers-to-seekers ratio etc. were generally
recovered to the level before the earthquake in ten years. For
example, census at Nov 2001, population of the affected area exceed
the one before the disaster

hyogo4

Other
Characteristics

N/A
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Source

Lessons Learned

¢ Importance of community leaded and government assisted
community/urban reconstruction for creating safer communities
against disasters, which includes keeping community tie and
community revitalization,

Importance of continuous mental health care for disaster victims
Necessity of continuous take care of elders and other vulnerable
people

Necessity of revision of design standard of facilities.

(Revision of design seismic intensity for buildings and full-scale
revision of design concept for civil engineering structures)
Necessity of mechanisms that help individual/household level
revitalization including funding for victims and employment
measures.

Necessity of establishment of mechanisms that promote the
reconstruction such as establishment of a special foundation,
enforcement of laws and regulations for economic revitalization,
and measures for small and medium sized industry recovery, etc.
Necessity of promotion of disaster education based on the lessons
learned from the disaster and keep memorize the disaster.
Necessity of laws and/or regulations that promote activities and
participation of volunteers, NGOs/NPOs who would be
indispensable to post disaster recovery activities.

*

*

*

*

*

*

*

Hyogo6
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2. BV UROILRREN

(1) BEHA EFOHKAODERRKLEEOKER
(RITBUEAN ERBAEE BERBHEME BRFEER)

International Symposium on
Sustainable Reconstruction from Super Disasters

Explanatory Introduction
HBEHA  AFOHROEXBKLERORKR

February 22, 2012
Al Sokairo-Hall
Mational Graduate Institule lor Policy Studies [GRIPS)
Minatorku, Tokye, Japan

Dr. Tatsuo Narafu
Senior Advisor,
Japan International Cooperation Agency [JICA)

Devastating damages by the Great East Japan
Earthquake

(RBFREHI= &5 HTHE)

T ERRIG e

Disaster risk (s ®Ek%)

+ Disaster risk is defined by Hazard, Vulnerability
and Management capacity  (SHabik. Bk
G5, M. HIENIZ X TEET D)

« Vulnerability which led to devastating
damage by the Great East Japan EQ are not
only the huge hazard but also;

- large population living the tsunami prone
area

- properties and industries accumulated
(e 0 A KRB KD IR w0 BRO - ¢ Rk
Husg~o A, 1, REOHRRD

+ Vulnerability and management capacity
differs from country to country

Reduction of future disaster risk
FEOEBEBEDOERORY 4

* We can reduce future risk by
- increasing management capacity
- reducing vulnerability
ko S EEENE. REEORP EBEREEH O Fio X EBT2)
» Reconstruction phase provides critical opportunity to
build up moere resilient society (build back better) with

lessons learned from latest experiences (#E®EI, 1§
H G F KRB TRELER)

+ Vulnerability, management capacity and possibility
of reduction of future disaster nisk is different from
country to country reflecting its social and
economical conditions (%, BhisaEh. WHikoEamE
Ex, sEROBFTLSEMCILVRZS)

+ Comparison of super-disasters in different socio-
economical conditions allows us to understand
better GEtpOBEARMELLETIZILIZLD, S, TOROMY
ZowToR s Mt TE5)

Comparison of recent super-disasters
£ RSO LOWE EFOEXKEL TORARRIZOVTORR

* Reports on recent super-disasters and reconstruction
GRAEOHROERFEFIZ OV TOHRE)
- 2011 Great East Japan Earthquake
- 2010 Haiti Earthquake
- 2008 Wenchuan
- 2004 Indian Ocean EQ and fsunami
- 1995 Great Hanshin-Awgaji EQ

« Presentation on viewpoints/issues for comparison
(HBETHBEOBR AT OV TORE)
- reality of reconstruction from viewpoint of people
and community (23 2=F ¢ OE LS Hi-R68)
- Gender and social inclusion (Y= ¥—, &8
- building and urban development (), £H-3<h)
- international viewpoint (HEEfRR LD

9 D'ﬁctﬁs'\qp based o comm}risom will cloriféfocf?rs
A AR O M T
SREGI 2R TR 3

Difficulties of reconstruction
Dilemma on safety and convenience of daily life
(EHEO L RettsNEEOS LY E)
+ Many people work in fishery and harbor (%< A%, i
(LB That 3]
+ High construction cost for new area of elevated level
(EBEoaz k)
+ Increasing risk of high tide caused by destruction of
dykes and subsidence (kT OB L5 Rl
2012, 2 Onagawa, Miyagi (SR &)1120125%28)

Difficulties of reconstruction “Build back Better” is not
aneasy job (“kYReHELEILY R, METEEN)

« Urgent needs of affected people (ksfoRan=—=)

* Local housing supply sectors usually damaged by
disasters (ks 2 ¥ —ops)

« Serious risks other than future earthguakes like loss of
income, hunger, epidemic diseases etc. (WisHafiEd
fleFERAR ) 2 2) - .

"7 '

| Collapsed
reconstruction project
houses

Handout to audience  kanm#ih

« Table of brief information of four countries | Haifi,
Ching, Indonesia, and Japan)  (&BREEEHED

+ Table of brief information on each of super
disasters ( 2010 Haifi, 2008 Wenchuan, 2004
Indian Ocean EQ and tsunami, 2011 Great East
Japan EQ and 1995 Hanshin-Awaji EQ) complied
from reports by invited speakers (EX##o ¥

+ Maps of super-disasters on same scale (E kg
O -2y —n) | distribution of shaking
motion intensity and tsunami attack)

+ Presentation materials of each of presentations
(FL¥LrF—a®OA5{F)
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A bit from the handout @##e (zmLwtEE) £u)

+ Population: (A1)

Haifi 10 million — China 1.3 billion (130 times)
+ GNI per capita: (— A4z b OGN

Haiti 1.2 thousand US$ - Japan 35 thousand US$ (30 times)
+ Poverty factor (income less than $1.25) : (BHE#kED

Haiti 55% - China 16% - Japan NA

+ Major disasters: (#[Eo %k @k EED
- China, Indonesia and Japan:

various disasters like earthquakes, tsunami, flood,
volcanoes, land slides
- Haiti:

hurricanes, floods. Earthquakes occur less frequent

Earthquakes for recent 30 years (1977-2007)

2011 Great East Japan, 2010 Haiti, 2008 Wenchuan(Sichuan), 2004 Sumatra,
1995 Great Hanshin-Awaji Intensity Map (USGS)

2004 Sumatra T A
Dec. 26. 2004 07:58:01 UTC+7

2011 st Jay
NU!! 2011 142 %nmcoq
M3,

2008 Wenchuan (Schuan)
Mary. 12,2008 14:28:01 UTC+8
MYl M7.9

2010 Hari
Jan 12,2010 16:53: 10 UTC-5.
M70

Data: USGS

2004 2011 East 1995
China Indonesia Japan Hanshin
Magnitude 7.0 79 el 9.0 6.9
Intensity of Extremely  Extremely Severe Extremely Extremely
shakingmotion  gtrong (10)  strong (10)  (Soloview: 4) ~strong IMA:7) strong (JMA7)
Major cause of ~ Ground Ground Tsunami Tsunami Ground
damage shaking shaking shaking
Dead/missing 230 88 221 19 6
e () 100 375 - 6 "
B‘ﬂdi“ﬁ'l";""‘l 105 Total 4,140 237 128 112
:rmmn;_le 208 705 535
Economical 8 124 5 211 124
loss (pillion USS)
. .

Remarkable respects/aspects of each super-disasters
BEEREEOHFHNEREIEA

L 2010 Harh

vulne abil
wor anship, v
hquu es e cp (o 'Pff-

. 2008 China
cFerclbil ol sfrl.la((::ltglf ﬂqlrr'lcsﬂig f‘ 3oRr esnLorg
o expec %cu‘ ZE rH1 "9
- Th framework of “"one province to one county” works

(m%‘@g;ég.gig@%‘}:xm kamEhomEtE IFEoaR,

+ 2004 Indonesia

VSIS darzens L e g fp haland, S0

- No eayly warning system of tsunami in Indian Ocean

caused serious
- Friction with anti- cenimlgovemmenf group eased

<-fﬁ:ﬁé~ﬂ‘v i Fgav"f*tﬁlﬁ'\mi?r& &, BMEEHS AT L OREM KX

of constryction - gor materials
refurn peri
OB - - B

ment of
OW

Remarkable respects/aspects of each super-disasters#
EXREEOREN SR

+ 1995 Hanshin-Awaji earthquake (B k850
- Pre%qredness for super-disasters was not enough (E ki
ORI
- Revision of seismic design code for infrastructures was
require LAkttt SLEo R L)
- Retrofitting-reinforcing of old sub-standa
gu#ldg;gi ouses was recognized urgent (lHE&a)M\é%

i3

- Special dHenllon and care is re:(agmzed necessurr

vulnerable people such as dlsable sick persons, elderly,

foreigners etc. (H&wE~DRE

- Keepmg'llesjhumun reluhons _of communities is

important in reconstruction (2 3 2 =5 1 ®#ER)

-#Pgsychologlcul care/trauma is found important (Zz#o
r)

+ 2011 East Japan Earthquake (3 \ &k 8H)
- Gap between pre-disaster assumption und the actual
hazard emerged (gizdhinl bosidork
- The way/system of tsunami warning should be improved
(SR & ko ®)
- Disaster management for super-disasters needs to be
5 reviewed fundamentally (EX#s~otiSo iz Rl L) .

Different Aspects of Reconstruction
HRIZETIAE (YAORE. #EEBUTERLEIL)

+ Aspects which could be reconstructed in short period
- buildings, infrastructures, etc.
(HEEBERIT R T TX 5 — Flgit o s

+ Aspects which need longer period
in case of the Hanshin-Awaji Earthquake
CRETA W2 00 B AT S5l )

“BRRRALNS R hakdoplles by come od and have

(RFT Lo o HE OBKIE, Bl

- contract of rental houses Ior uch og?cf will
term q‘i_e n several years, c resu
people live there will have to euve ornew ouses

(D _EFEEEEDOMMORT)

- local manvfacturers still suffer from Ioﬁ;e debts which they
borrow to reconstruct their factories affer the disaster
(H g Ol A i X % R E o iR

- Kobe harborlo hls ustomers d rec: nsmucilo"
ich result less

. hr%"opporfunﬁles ol % wv?r li{' e .

FH S = Tk K5 Jiﬁﬁ'\mﬁig;

International cooperation =5

+ International cooperation in emergency response
cmd recovery becomes usual

AR, EasEITOLTORBERE—RE
+ International cooperation in prevention/reduction
of future risks is expecte
(4, SEHFRHIZOVTORBEED AW SR D)

“Prevention is better than cure" | ikt £ X 5)
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(2) 2010 FNA FHRKE A FoHEX

-EE - BIEE AUV -FTIY)

International Symposium on Sustainable Reconstruction from
Super Earthquake Disasters at JAPAN

HATTI

Mr. Fritz Auplan

Ministry of Public Works, Transportation, and Communication Haiti
Technical Office of Building Rating Direction of Public Works

Contents

-

HAITI AT A GLANCE
1.1. Location

1.2. Administrative division
1.3. Historical overview
1.4. Main industry

o

HAITI AND NATURAL DISASTER
2.1. Seismic historical
2.2. Effects of Earthquake (12. January 2010)

w

. EMERGENCY RESPONSE

t

RECONSTRUCTION
4.1, Principles
4.2. Key issues
4.3. Fund
4.5. Donors

w

. LESSONS LEARNED

6. CONCLUSION
- HATTI HAITI AT A GLANCE
CAPITAL Port-au-Prince
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“ NATIVES PEOPLE < 1492

4 1492 — ARRIVAL OF THE SPANISH
%+ GOYEARS LATER — The natives disappeared
% 1697 — FRENCH ARRIVAL
e 1791 = SLAVES REVOLT

¢ 14 YEARS LATER — FREEDOM AFTER A
BLOODY WAR,

MAIN INCUSTRY

0 THE TOURISME

ol

* GOOD CLIMATE
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BEAUTIFUL BEACHES

.
_e

BEAUTIFUL PLANTS

.
o

MANY CULTURES

BEACH (AT JACMEL)
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BEACH (AT PETIT GOAVE)

- BEAUTIFUL PLANT (AT PORT-SALUT)

10

BEACH

" Bananier Beach, Petit Goave

heritagekonpa.com

21/ 11/ 1751

HAITI AND EARTHQUAKE DISASTER

Port —au-Prince  WAS
DESTROYED

19 YEARS LATER
3 / 06/ 1770

Port —au-Prince AND TWO OTHERS CITIES
DESTROYED

117 YEARS LATER
23 fog/ 1887

THE NORDWEST WAS SEVERLY AFFECTED

55 YEARS LATER
7/ 06/

1942 |THENORTH OF HAITI WAS SEVERLY
AFFECTED

29 YEARS LATER

ALL THE COUNTRY WAS SHAKEN

21 /08 /1971

12

Bl :2.anuary 2010 event

DATE AND TIME

16:50 on Tuesday

MAGNITUDE

7.0

INTENSITY{MMI)

Vil

AFTERSHOCKS 52 (4.2< M<5.9)
CASUALITY 230000
INJURING 300 000

13

12 JANUARY 2010 EVENT
1.3 MILLION

HOMELESS

INADEQUATE COLUMN SIZE

FLEXURAL FAILLURE

DESIGN DEFECTS

SHORT COLUMN

SHEAR FAILLURE

15

MAIN DAMAGE CAUSE
» LACK OF SIGNIFICANT SEISMIC ACTIVITY
» LACK OF SEISMIC ENGINEERING CODE
» LACK OF A PROPER QUALITYY CONTROL

» HIGH DENSITY OF POPULATION AROUND THE CAPITAL

16
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DESIGN DEFECTS

CAPTIVE COLUMN

SHEAR

FAILLURE

n CONSTRUCTION DEFECTS

WALL CRAKING

MAIN DAMAGE CAUSE

Soil liquefaction
E "

12 JANUARY 2010 EVENT

National palace < 12 January > National palace

ECONOMIC LOSS

TOTAL SuUS 8 BILLIONS
Infrastructure, including housing 57.2%

Social 19.4%

Production sectors 17%
Education/culture 6.1%

Health 6%

Environment 6.4%
Water/Sanitation 3%

Food safety/nutrition 4.2%

21

U Rescue of people trapped under debris started by
local community helped after by the foreign staff.

EMERGENCY RESPONSE

O Promote the rescue movement : cleaning the main
streets headed by the government.

O Medical care started by Local community and
Private sector, headed after by Government and
International Community.

Local Community, Private sector, 25%
Government
International Community 75%

22

=
- EMERGENCY RESPONSE

U Evacuation shelter: this issue was very
difficult for all sectors. Some people built
their shelter with what they could find.

O Food was distributed by the humanitarian
agencies

O water was distributed by the Government
(DINEPA fortunately not affected)

Uinformation and Communication: Private
medias shared the government decisions in
response to the event. International medias
stimulated immediate action by the
international community.

FE

O MENFP started with the scholar activities three
months later

RECOVERY

U MTPTC dredged rivers and drainage canals to cope
the cyclonic season and protect the people in the
campsites.

QMTPTC created BETEB a dedicated agency charged to
assess damage to all buildings in earthquake-affected
areas, develop criteria for repair and reconstruction,
provide reconstruction quality control with the
procedure follows:

24
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DAMAGE ASSESSEMENT METHODOLOGY:

RECOVERY

» Evaluation methodology ATC-20 adapted to Haitian practices:

=Examine the exterior of the building
=Check the movement of soil

=Back to the interior if possible
=Discuss the comments

=Signpost the building:

25

RECOVERY

Signpost the building:
= The healthy building received a green label( the
building is structurally undamaged )

= One that deserved some-unfriendly, receives a yellow
label ( restricted entry)

= One that presented serious plastic damage and can
collapse at any time received a red . (unsafe, not can be
used)

® Explained the phenomenon to the occupants and tell
them how to behave.

EMERGENCY RESPONSE

= e

Map of Port-au-Prince area showing green-, yellow-, red-tagged
building.

n EMERGENCY RESPONSE

SECOND STEP : Detailed engineering assessments
#This step aimed to assess the yellow houses once again

»Every damage is measured and classified.

#The house received a label blue. .-'v'<:.-‘._ 3

27 28
nECONSTRUCTION PRINCIPLES n RECONSTRUCTION KEY ISSUES
» Leadership and mutual accountability
» How to protect Haiti against natural
» Decentralization and equal growth disaster?
¥ Commitment to modernization »How to improve the quality of live in
Haiti?
» Haitian- led
»What we want to become?
» Independence from international aid.
29 30
STRATEGIES/APPROACHES nHAITI RECONSTRUCTION FUND
» INCLUDING ENVIRONMENTAL ASPECTS IN ALL DECISIONS > INTERNATIONAL COMMUNITY
> INTEGRATING RISK DISASTER MANAGEMENT IN ALL »NGOs
SECTORS AND IN ALL RECONSTRUCTION ACTIVITIES
» GOVERNMENT
» UNDERTAKING THE DECENTRALIZATION OF THE BASIC
SERVICE > PRIVATE SECTOR
> ESTABLISHING AN ACTIVE POLICY SUPPORTING MICRO-
ENTREPRISES
» INITIATING SOCIALSAFETY FOR THE POORESTS
Sl 32
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n LESSONS LEARNED

» WE SHOULD ALWAYS IMAGINE AND DEVELOP STRATEGIES AGAINST
NATURAL DISASTERS.

# INDISASTER MANAGEMENT POLICY LOCAL COMMUNITY IS VERY
IMPORTANT.

# UNREINFORCED MASONERY WALL AND NONDUCTILTE CONCRETE
CONSTRUCTION ARE VERY VULNERABLE TO EARTQUAKE DAMAGE.

~ DECENTRALIZATION IS VERY IMPORTANT FOR THE DEVELOPING
COUNTRIES.

a3

COCLUSION

» NATURAL HAZARDS ARE ALWAYS SOMEHERE ALL OVER THE WORLD.
'WE CAN NOT FORGET THEM.

# | THINK THAT THIS KIND OF MEETING , THIS SYMPOSIUM CAN HELP THE

COUNTRIES NOT TO FORGET NATURAL HAZARDS AND NATURAL
DISASTER.

THANK YOU

34
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@ hine Philanthropy Roneaeh lnetitutn

LLessons of Reconstruction
from Sichuan Earthquake
Disaster

Dr. Wang Zhenyao
Dean, Philanthropy Research Institute,
Beijing Normal University, China
February 21, 2012 Tokye, Japan

b Fab. 21, 2012

@ e i atropy Roonarch nstitutn

I. The serious
situations of
Sichuan
Earthquake

e Fab. 2{, 2012

.:'D Chine Pl anthropy Racearch Inetitute

PRy

Aerial photograph: Yingxiu Teo
e Fab. 21, 2012

The terrain of the vast
affected area is complex,
limiting the efficiency of
rescue efforts

A collapsed bridge on the way
to Wenchuan on May 16

Collapsed buildings

@ {hine Mianhropy Roearch Intitutn
Quake-afflicted people were removed

view of the :
affected area 2
55 - the quake-afflicted people
were facing great
difficulties

74

@ e i artropy Roonarch nstitutn
5.12 Wenchuan Earthquake

* The Great Wenchuan Earthquake that
measured at 8 Ms occurred at 14:28 on May
12, 2008,with its tremors extending to 48810
villages, 4667 towns, 417 counties and cities in
10 provinces including Sichuan, Gansu,
Shaanxi, Chongqing, Yunnan, Henan, Hubei,
Guizhou, Hunan and Shanxi.

* 15.1 million people were forced to relocate
immediately. The severely quake-strickenarea
exceeds 116,700 square kilometers.

e Fab. 2{, 2012




@}) {hime Milantropy Rowarch Intitutn
Big Challenge to China

+ 69,227 people are reported dead and 17,923 people
are listed as missing. The economic loss run higher
than 1 trillion yuan.

+ Western district is very poor. The local governments
could not reconstruct independently;

* The situation is dangerous because too many people
were waiting!

' Fab. 21, 2012

@ @ hina Pilthrpy Roesarch Inetitate

SN R ELEFEE
Situation: 8 maggitude_,_mgrg than 15 millions people
removed; B

Rescue: a temporary shelter in a stadium in Mianyang on
the evening of May 14, 2008

G @ e i aropy Boenarh nstitutn
Roads at northwest were blocked for 3
months and 20 days!!!

» The Yingxiu-Wenchuan Road was finally
cleared on Sept. 2, which was already 3
months and 20 days after the Earthquake.

+ Before Sept.2, people had to make a 800-km
detour and climb over snow-capped
mountains to reach Wenchuan from
Chengdu.

b Foh. 21, 2012

@ @) Chioe Pilantiropy Rossach Ineitate

But as a result, at the end of
September, 2010, the main task
of rehabiliyation already finished.

1908.5 thousand rural households and
288.3 thousand urban households, 3839
schools, 2169 hospitals and other
medical buildings, and 5000 different
infrustructures alredy finished in
Sichuan, Shaanxi and Gansu.

' Fab. 21, 2012

@ @ hina Pilthrpy Roesarch Inetitate

Why so fast?

Six lessons

' Fab. 21, 2012

@ 5.;) hine Pilanhropy Rasearch lnetituta

Lesson one, central government were
responsible for the reconstruction.

* In the emergence response, the Central
government decided to form a general
headquarter of earthquake relief .

* The headquarter decided to set up a frontline
general command office in Chengdu on May 15t
to coordinate frontline relief efforts.

s Fab. 21, 2012
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(7% Mhina Tl thosnse Busaaroh Instibube
“Act of Disaster Management and
Reconstruction of Sichuan Earthquake"
was announced earlier by State Council,
systematizing and standardizing post-
disaster reconstruction

» The Act published on June 8 plays a
positive effect on the systematization of
the post-disaster reconstruction.

+ It’s the first time in China to publish the
Act of Reconstruction.

b Foh. 21, 2012




@}) Chioe Pilantiropy Rossach Ineitate

Lesson two, earlier announced
the central budget standard to
disaster people.

one household ten thousand
yuan, and it is double than before.

b Fab. 21, 2012

(5 i Nilmtry Bt it

Formulating new policy for
three-month temporary aid

* On May 20" | the general headquarters decided
to issue temporary life assistance to people in
straitened circumstances who had no room to live
in, no capital goods and no source of income for 3
months.

* The standard was 10-yuan grants and 0.5kg
processed grain per person per day; in this way
the affected people in straitened circumstances
would get a little more than the one-dollar
international minimum standard of relief; 16

o

e Fab. 2{, 2012

() i Wiy bttt

The high standard for rural
housing reconstruction

+ In the middle of June, it was decided that the central
government should spend 40 billion yuan. including 35
billion yuan in Sichuan, 3.8 billion yuan in Gansu.1
billion yuan in Shanxi, and 100 million yuan in
Chongging and Yunnan each.

* Local governments should ensure that disaster-
afflicted people can get a subsidy of 20,000 yuan per
household.

e Fab. 21, 2012

(7777 Chin il othrepy Raosarch Inetitae

)

The mechanism of urgently starting to

construct the temporary shelter

+ On May 20%, the headquarters decided to purchase 900,000 tents and
tarpaulins and thousands of tons of awning cloth urgently and
required it to be done by June 20; the headguarters decided to
purchase 1 million mobile rooms and each province should start to

help the rebuilding efforts in certain counties that they supported,in
order to fully guarantee the temporary shelter for the victims

* Sichuan Province was also determined to issue 2000 RMB subsidies to
every farmer household who built temporary shelters for themselves
to encourage farmers to build temporary shelters for themselves.

@}) Chioe Pilantiropy Rossach Ineitate

Lesson three, established the
special partnership

"big help small"

b Fab. 21, 2012

(5 i Nilmtry Bt it
“one province to help a
severely affected county "

+ Inthe process of emergency rescue, the Ministry of Civil Affairs
set up an emergency support system on May 21 one province
supporting a county, playing a very positive role in stabilizing the
situation in disaster areas.

*  On June 11", the central government decided to set up a
comprehensive “one province to help a severely affected county "
reconstruction counterpart support system. The central
government required that the support provinces’ corresponding
support relief work load should not be less than 1% of the local
fiscal revenue of the year before. Henceforth the mechanism of 18
provinces and cities supporting 18 counties in Sichuan province,
Tianjin supporting Shanxi Province, Shenzhen supporting Gansu
province.

e Fab. 2{, 2012

() i Wiy bttt

18 provinces to severely affected
counties in Sichuan province

PR RN IR LT
Ef—RrE RN WE—IH Wi—PR Ir—RE2

Bl—gM LE—%E  WW—EE FH—EK  RE—AE
THE—M B—0E BER—&H ERI—SR

Guangdong province (mainly Shenzhen)---severely
affected areas of Gansu province

Tianjin--- severely affected areas of Shaanxi province

e Fab. 21, 2012
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Lesson four, encouraging
NGO participation

donation, volunteers, and do
some projects for reconstruction




f@ hine i mtiropy Rassarch Inetituts
Motivate social donation on

a large scale

« According to The Ministry of Civil Affairs’s
announcement on Mar 9, 2009, they have
received accumulative donations worth
76.022 billion RMB.

« In comparison with the situation in 1998:
During the combating Flood period in 1998,
donations receiced was 7.259 billion RMB.

« The amount of the donation has exceeded all

the previous annual historical donation
records.

b Fab. 21, 2012

(%) Mina Wil anbhoon Basasrsh lnetibuba
encouraging volunteer
services

« |tis estimated that there were 3 million volunteers
having reached the disaster-striken area. They
created a new mode of voluntary work.

+ Due to the less-developed volunteer organization
in China, the volunteers were self-motivated.
They crganize by themselves and integrate with
the local management team, forming different
service networks.

+ The volunteers were also involved in the order

maintenance and psychological treatment works-
in the settlement of earthquake victims.

e Fab. 2{, 2012

@;) hine Pilanhropy Rasearch lnetituta

Lesson five, encouraging
international cooperation

e Fab. 21, 2012

G@ China Minthropy Raonarch Lntitate
International emergency rescue
and reconstruction

+ The government invited the international rescue team
for the first time to participate in emergency relief, and it
also called on all other countries to support. The rescue
efforts made by neighboring countries and regions
showed the power of the international cooperation;

+ All countries and regions which have diplomatic
relations with China provided various support for us. On
May 15th, international relief teams started to arrive!

+ Followed that, a lot of international experts arrived
disaster district.

f@ Chioe Pilantiropy Rossach Ineitate

Lesson six, open policy for
media to the process of
reconstruction

transparency to society

b Fab. 21, 2012

@\ hina il anthrone Bassareh Inetiuba
~ Opening media to disaster
districts after that it is still.

+ Media from home and abroad can
interview freely in the disaster-striken
area. Feature programs from CCTV and
other media have become important
information platforms for reporting
disaster-relief and reconstruction.

« All the influencial media gave more
concerns about reconstruction.

e 10O X7, UL

() i Pty ottt
' The urgency and spontaneity
of innovation

+ As a whole, adjustment, innovation of many
policies based on the institutional
innovation played an important role in the
reconstruction of Sichuan Earthquake.

« The administrative work of the government
has made great adjustment since the
decision making process was open and all
the sigificant decisions were open to the
public for advices.

b Fab. 21, 2012
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compare our equipment with MIG-26
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Lessons Learned from

Post-Earthquakes and Tsunami’s
Rehabilitation and Reconstruction in
Aceh and Nias, Indonesia:

With Special Regards to the Housing and
Settlements Sector

Japan, February 21° 2012

Bambang Sudiatmo
Indonesia

EEWE AV EROTARERE BEAREEE

—_

INVIND - RT

Following the peace settlement, a

- o ; post-conflict environment was still
S remaining security challenges and
- i increased pressure for a more
equitable distribution of post-tsunami
resources.

.

Aceh and also Nias located in the
westernmost part of Indanesia as
one of the poorest provinces and
districts respectively in Indonesia ‘

The 30 years of conflict in Aceh
had also been resulting in weak
governance and serious
corruption.

had low local capacity to support
the reconstruction.

The poor peaple demanded
similar services as the victims
or the survivors of the disaster,

Its scale...

221,205
635,384
139,195

65,185
345
1927

517
1,089
669
2,618
ng

2

w B

73,869
13,828

Source: BRR Book Series, 3099

Desember, 26 2004
Earthquake (9.1 Richter Scale)
and Tsunami in Aceh

people killed/missing
people displaced

houses destroyed with

land certificates and land boundaries lost|
houses heavily/lightly damaged

schools destroyed

teachers killed

health facilities destroyed

religious facilities destroyed

government buildings destroyed
kilometers of road destroyed

bridges destroyed

ports destroyed

airports or airstrips destroyed

hectares of agricultural lands destroyed
fishing boats destroyed

March, 28" 2005, Earthquake
(8.7 Richter Scale) in Nias Island

Tents or Public
Buildings

Temporary Shelters

Facilities
- .

Public Health
Centers

Electricity

Sanitation

Roads/
Bridges
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20,000 uniis provided
by International Federation
of Red Cross

Village Meetings (consensus building),
Village Mapping, Village Planning,
and Housing Devt Meetings as

THEN MOVED TO BARRACKS

Data collection and verification of
beneficiary

orquuu community, land
mapping and illsge planning

From community

To community

survivors and infrastructures and

e facilities to the local
governments

PRE-CONSTRUCTION PROGRAM:
© Vvillage planning (bottom-up) & spatial planning (top-down)
@® Land procurement and land certification
Q Beneficiary identification and data collection
MAIN PROGRAM (CONSTRUCTION):
@© Construction of new houses:
a. Reconstruction (new construction in the previous site)
b. Relocation/resettlement (new location/site)
. Housing aids for renters (‘BSBT’)
© Rehabilitation of damaged houses
© Neigborhood basic infrastructure and facilities:
a. Reconstruction; b. Rehabilitation, c. Relocation
POST-CONSTRUCTION PROGRAM:
© Policing of housing aid abuse
@® Hand over of houses to community
® Hand over of basic infrastructurs to local government

* Disaster-based spatial planning (take mitigation
of disaster into account)

* Community-based planning (start from ‘village
level’ planning: creating a map being agreed and
signed by all relevant inhabitants)

+ Formulating more macro spatial plan at

district/city and provincial level

+ Using spatial plan as a disaster
mitigation tool to improve disaster
preparedness

Land certification:

+ Community-driven adjudication or community-
based arbitration

Surveying the land boundaries and creating land
map which standardized and approved by the
National Land Agency (BPN)

BPN issued land ownership certificate which stated
not only the head of family (men) but also the
wives (so-called Joint Land Titling - previously
uncommon in traditional or national law)

Land acquisition for resettlement

* Compliance with spatial planning: accessible to
clean water and electricity, not prone to flooding

* Relatively easy to build settlement
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Building new house: core house principle

Main house of
96 with the
oncept of
growing house

Not a semi-
permanent

Easy supply of
logistic

Can be built

fastly

ving a proper
architectural

design

Labour
efficient

Sare,
particularty
against
earthquake

commurity

Some challenges...

0: —

mapping and village planning

* Land boundaries and land
certificates (incl. the archivesin
the land administration offices)
were lost or damaged.

* Difficulties in indentification of
land tenure since the land owners.
were dead, missing, moving out,
or the heirs were underage.

+ Land dispute took very long time,
and reclaiming the land after the
reconstruction almost end, it was
impossible to get housing ai

e beneficiaries

+ Weak disaster preparedness: no
(spatial) data indicating identity and

place of inhabitants; during the

survey there were no people in place

Eligible beneficiaries were underage

(no parents)

* Beneficiary got married with other
beneficiary, potential to get double
ald (supposedly household-basis aid)

* Beneficiaries asked grants from more
than donors/NGOs

* Remote areas difficult to reach

e and
o procurament
« Facing the dilemma between
involving qualified contractars
from outside or incapable local
contractors but insisted to
involve

Rapid procurements were very
required , though the data about
the fields very limited. It brought
high risk of improper
implementation.

+ Inthe end of BRR mandat, it was
quite common getting and
responding complaints from the
community on the result of
housing aids (due to hundreds
development partners, thousands
beneficiaries, varied situation on
the field, limited time)

N Con: e Co House
c construction
* Difficult to bring the logistic due to road/bridges damaged or in islands
= Need heavy engineering design (landslide, land submerged)
- Shortage of materials or local people offered substandard materials

« Contractors could not work, hold up by local communities
* Rivalry among the contractors (opposed by local contractors)

= No workers available
- Improper subcontracting practices

The Houses

D RELOCATION COMPLE

This mosque is the
only standing

DAILY LIFE LOCATION COMPLEX

s Toaziia— ...
LI EYEN EYLL] e nimm—
i i
T = dlickto the
- City of Banda
4 Aceh
21
2
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Housing GIS (on line)

Housing GIS (on line)

< ]
i Seasigio-— M8 7 B
BREE e % et 4
e (=]
Data of the - 1 F iah
ity of Banda ~
Aceh: e - . o o | Cityof
~Finished r man e 0 ame Banda
00 going. Aceh
Unfinished
Then zoom in Then clickto
the City of “Kecamatan®
Banda Aceh aof Meuraxa
errea o ‘
!Eervg
Housing GIS (on line) Housing GIS (on line)
w
DY N EVE]
S

“Kecamatan'
of Meuraxa

Clickto a

house
Zoomingin
a part of
Meuraxa

Data of the
howse:
-Foto

°  Location
© Number

I K " Provider
“ Typeofaid
! = Owner
.. Statusof
occupation
\ Location shown
5 T on the map

9 Fract ompsed

Lessons Learned

The works that should be done immediately after the disaster
take places includes

1.Inventory the impact area

2.Inventory the survivor and house destroyed and damaged.

All of the activities above should be done together local
government and lock the data.

3.1t is not required to provide completed house construction to
the survivor. We can provide them with the house with main
construction such as foundation, pillar and roof. The others
finishing construction like floor and wall can be given to the
survivor.

4.Do the house inventory using geospatial methods

5.Always using environmental and health friendly material

6.Re-develop impacted area without causing environmental
damages 28
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Overview and Features on Each
Earthquake

Nobuo Hurukawa
(Building Research Institute, Japan)

International Symposium on
Sustainable Reconstruction from Super
Earthquake Disasters, 2012/2/21, Tokyo

. munEs). BESER Building Research Institute

Target Earthquakes

+ Great East Japan Earthquake 2011

+ Haiti Earthquake 2010

+ Wenchuan Earthquake 2008

+ Indian Ocean Earthquake and Tsunami 2004
* Great Hanshin-Awaji Earthquake 1995

. murEs) BESER Building Research Institute

Seismic Information

Date Length | Maximum Type Mechanism
{uT) of Fault | Displacement

1995/ Great Hanshin-Awaji 6.9 50 km 2m Inland Strike Slip
01/16 {Kobe, Japan) A Hih a}
2004/ Indian Ocean 91 1300 km 19m Subduction Thrust ,‘
12/26  (Sumatra -Andaman) > Tsurami  HEE (W
2008/ Wenchuan 7l 250 krn 13 m Inland Thrust /‘)
05/12  (Sichuan, China) P e .
2010/ Haiti 7.0 50 krm 4m Inland Strike Slipe—-,
01/12 P #Heh
2011/ Great East Japan 3.0 500 km 5C¢m Subduction Thrust
03/11 (Tohoku) 2 Tsunami  HEE '})

*Mw: Moment Magnitude

. MOrFR . B e A Building Research Institute

Deadliest Earthquakes since 1990

Date (UTC) | M Region Fatalities| Type
1| 2010/01/12 | 7.0 Haiti 316,000 | Inland

2 | 2004/12/26 | 8.1 |Sumatra - Andaman| 227,898 | subduction
3 | 2008/05/12 | 7.9 | Sichuan, China 87,587 Inland
4 | 2005/10/08 | 7.6 Pakistan 80,361 Inland
5 | 1980/06/20 | 7.4 Iran 50,000 Inland
6| 2003/12/26 | 6.6 | Southeastern Iran | 31,000 Inland

7 | 2011/03/11 | 9.0 Tohoku, Japan 20,896 | subduction
8 | 2001/01/26 | 7.7 India 20,023 Inland
9 | 1999/08/17 | 76 Turkey 17,118 Inland
10| 1993/09/29 | 6.2 India 9,748 Inland
11| 2006/05/26 | 6.3 Java, Indonesia 5,749 Inland
12] 1995/01/16 | 6.9 Kobe, Japan 5,530 Inland

US Geological Survey :

Y b Building Research Institute
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Greatest Earthquakes since 1900

Date (UTCY | M Region
1| 1960/05/22 | 9.5 Chile
2| 1964/03/28 | 9.2 Prince William Sound, Alaska
3| 2004/12/26 | 9.1 |off the west coast of northern Sumatra
4| 1952/11/04 | 9.0 Kamchatka, Russia
4] 2011/03/11 | 9.0 | Near the East Coast of Honshu, Japan
6| 1506/01/31 | 838 Colombia-Ecuador
6| 2010/02/27 | 88 Offshore Maule, Chile
8| 1965/02/04 | 8.7 Rat Islands, Alaska
2| 1950/08/15 | 8.6 Assam-Tibet
9| 1957/03/02 | 8.6 Andreanof Islands, Alaska
9] 2005/03/28 | 8.6 Northern Sumatra, Indonesia

US Geological Survey

. monEs. WEBRRR Building Research Institute

Large Earthquakes in the World
1976-2011, Mw > 7.9

North American Plate
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1. Tohoku Earthquake

2011 off the Pachic coast of Tehoku sarthauake 0001 min

1. Tohoku Earthquake 2011 Tsunami Simulation -,
6] anbal &[] 2011 Mainshock, Mw 9.0 EETES - o
X .
o Pt N R . .
18 ' i pae One Day Aftershocks
il =EHBMORE
387N Rl -
S L Varbin - ( ‘
T ot (/20 § 7 L |
| My 78 s 0000 |
i T m/ Depth
] Phcific P 20 m0
L 1| N | R
1407 142°E 144°E 146"E
£
£ o P e P
£ E
g 5 4 5 2 4 8 1 2 3 4 &

Waler haight(m)

2004100 0 100 200 300 -200-100 0 100 200 300 Recent Tsunamis by Dr. Fujii
Distance (km) Distance (km)

http://iisee.kenken.go. jp/staff/fujii/TsunamiTop. html -
nofRs s BEHER Building Research Lnﬂntute nufRs . BEHER Building Research Institute

2. Haiti Earthquake

2. Haiti Earthquake 2010 Selsmlmty in Caribbean Sea
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3. Sichuan Earthquake 2008 4. Sumatra-Andaman Earthquake 2004

2008512 Sichuan, China
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Session 2; Panel Discussion

“Sustainable Reconstruction
from Super Earthquake Disasters”

EXRELSOEREERD
Issus on reconstruction and disaster mitigation

(Viewpoints: Community, Gender, Building technology,
Urban development, International activities etc.)
Mg s, DT H— BEFEIN,
F5I<V), EBREBREORIANS

Super Earthquake Disasters in the World
RIAS0FEOERN B ERMELE

Earthquake Disasters with over 15,000 casualties (1960-2011) 441 #15,000 A LL E D 3 8

Country: Earthquake Year | Mg c:;"",'::j,@ )| Collapse (B) (':::;iry
1| China: Hebei (Tangshan Earthquake) 1976 78 242800 AB x 100
2| Indian Ocean Tsunami 2004 90 226408 470000 48.1
3 | Haiti Earthquake 200 70 222576 (300000) (74.5)
4| China: Sichuan (Wenchuan Earthquake) 2008 8.1 87576 5461900 16
5 | Pakistan Kashmir Earthquake 2005 7.6 73328 272000 269
6 | Peru: Chimbote, Huaras 170|738 66794 (>15000)
7| Iran: Manjil Earthquake, Rudbar 1990 7.7 35000
8 | Iran: Kerman, Bam Earthquake 2003[ 67 31830 S50 EEE]
9 | Armenia: Spitak Earthquake 1988 68 25000
10 | Guatemala 1976 7.5 2870| JHE&D
|11 |india: Bhuj Earthquake (Gujarat) 2001 80 20023  (339000) (5.9)
|12 | Japan: Great East Japan Earthquake 201 90 19295 127185 15.2
13 | Iran: Tabas Earthquake 1978 74 18220
14 | Turkey: Kocaeli Earthquake 1999 7.8 17118 (60000) (28.5)
15 | China: Yunnan Earthquake 1970 7.8 15621
ref. | Japan: Great Hanshin-Awaji Earthquake 1995 73 6434 111123 5.7

Why many Super Disasters happens?
BEZ<DERLEFRELTVLROND

1. Constant occurrence of natural hazards
BRBRREEBIZELTVS,

2. Increasing risks by expansion of rapid
urbanization, city, industry and
population

SEGHHL. EECAODTERNYRIEEMSE,

3. Trends of heavier damages to the poor
(some earthquake cases to middle income)
AEBAHEERTOTVMBETEFRBOBEELHD).

4. Environment degradation, climate change
EREOELOCRIELT,

International Comparison of “number of casualties per
100 collapsed houses” of recent world huge disasters

I£5100F 41=-YDREETHFRBEEH L5 HEER B
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Municipal Comparison of “number of casualties per 100
collapsed houses” of the Great East Japan Earthquake
HAFXKBHOMAIN£E100F A-YDEEITHTHER

Casualties per 100 Totally Collapsed Houses
(All municipalities more than 100 casualties)

s Sanriku area (Rias)

South of Sendai (Plain)
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Heavily damaged areas
in Onagawa, Minami-
Sanriku & Otsuchi Town
by the Great East Japan
Earthquake, photo by BRI
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What is a Sustainable Reconstruction?
HATF 7N BEREFEDELSIBEDN,

Sustainable Reconstruction

<" Parks ; Water ~
Vo Physical i,
¢~ Housing iy (B ) L E Transport ™
,/ Infrastructure — Agricutture

1 Urban/Regional Planning Disaster/Risk Management

1
1 Community Institutional #iE '

4 Finance ,
v Education Energy 1’
\

Governance ndustry o

\\ Gender
~ Somal Economic
] t%fg

Time Frame for Sustainable Reconstruction

HAFF7 I EERO R
eaf Institutional il (2 1#)
Physical Reconstruction
e
e gl = 550

/ April 28,2011

-Onagawa / Sept 6, 2011

(7) BEDERE : 2005 FHL I —ILHBEDOSBHIZH S (BER.

FA—4L)

1) What should we prepare before
disaster for a better reconstruction?

DNEEDOE-HHEAARLANERAHIREETAH,

2) How can we transfer the lessons to
other areas, other countries, and next

generations?

2) BRI E DS PEFT S, SHITROER
[CEDERIIBADNED,

KBYRY GBE HYT -

Reconstruction Realities
Kashmir EQ 2005

Ghazala Naeem, Pakistan

Earthquake 2005, Pakistan

» Highly fragile built
environment when shaken by
the M 7.6 EQ,

Devastated 30,000 square
kilometers of the area.

Killed more than 73,000 people
including 18000 school children.
About 600,000 families were
made homeless

Affecting livelihood and
infrastructure in nine districts

Above: Aerial view of devastation
caused by EQ 2005- Balakot City, KPK

Built Environment- Current Scenario

1 -~
PaA ~
A =
S
I =
N =
g s A4S
k| =
3 =]
-

3
Source: Built Env. Research Study , Prof Sarosh Lodi, NED University Karachi

Reconstruction Target

600,000 houses, 6298 educational facilities ,796 health units
6440 km of road network ,50-70 % of the infrastructure

» Challenge
No Institutional Arrangement

» Response
Earthquake Reconstruction and Rehabilitation Authority”
(ERRA) was constituted on 24th Oct 2005
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Housing- Challenges

Unreliable Data Base (No Updated Documentation
Record Individuals & Land)

Legal Aid Centers
Bank Account for Cash Grant
Special Arrangement for Banking
System
Male Dominant Society
Established Women Committees

Housing- Challenges

Many fold increase in Construction
Construction Hub in affected Districts
Training of Costruction Workers
Building Design/standards

Non-engineered Structures- Developing
Guidelines

Dissemination among self buiders and contractors
Seismic Buiding Code

Monitoring & Evaluation
Field Al Teams (Assistance and Inspection Teams)

Grievances redress system for house
ownerships, land availability and relocation issues.

Housing (updates & Impacts)
» Updates

Progress so far 92 %
Over 250,000 trained human resources for seismically safe
non-engineered construction,

» Social Impact:
Promotion of safer reconstruction methods and new
technologies
Established Culture of Compliance
Enhanced level of confidence in reconstructed houses. During
a survey in 2008; 88 %consider their new house safer.

Housing with Owner Driven Approach

Health

» 306 health facilities (267 were pledged by donors but
later 92 facilities were dropped)

» Challenges:

» Integration of Smaller Units into Primary Health Care
Centre

» Sustainability

First dialysis center

Health

Updates:
» 84 % progress

» very few health facilities are fully operational, primarily
due to the lack of government’s capacity to maintain and
manage.

Instead of pre EQ smaller health
unit an improved Rural Health

,‘af:,;‘:"‘;it:’ ;‘i::'s;,ls'cal Center with modern facilities of
: | minor OT other diagnostic facilities
i;lj:ﬁf;am,md RHC Chokoti was constructed at Chokothi-AJK
9 [
Health Education
Social Impact . ess% Challenges:

» A great proportion of patients Post EQ Facilities
felt donor/ NGO provided
health facilities are better than
the facilities managed by the

government.

¥ 8 &8 8 8 3

1o

Reason for Improved
Health Facilities

o ¢
Detericated

Better same

50

45

40

kL

0

x

2

] H a 2008 ERRA Social

H : Impact Report 2008

Mew Equipment  Improved Trained Staff
Zimproved  Construction

11 medicine supply

» Land availability
» Capacity limitations of Government

Instead of three to ten rooms
Pre-EQ facility more than 20
rooms school are built with all
allied facilities
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Education

Updates
» 75 % progress

» Operation and maintenance of completed facilities is the
basic challenge for concerned provincial and state
government

Social Impact

» The new enrolment in primary schools has increased
90 % as compared to pre EQ enrolment.

» Community has a trust in new construction.

13

Water Supply & Sanitation

Challenges

» The scattered water sources in the
rugged terrain and inadequate supply
system

Updates

» 84% completed

Social Impact

Improved behavioural changes on hygiene
and sanitation in the community.

14

Way Forward

» Sustainability of all the “build back better” facilities by
improving capacities of line departments

» Preparedness for future disaster risks for optimum
utilization of country’s scarce resources. NERRA

B.C. implementation)

» 2010 and 201 | mega floods reconstruction demands
Integration of lessons learnt by ERRA

Measures to reduce carbon footprint & climate change

adaptation strategy
15

» Integrating disaster risk reduction into development. (e.g.
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Why gender and social inclusion?

1 TE.SEE. BAVE. ERBOREENSL

Disproportionate impact on women, aged,

===. handicapped and the poor
O Super vtk Disators | @88 2 BEEREORI ERORRE=—RTREE
Integ rating Gender and Social :. His a_nd her experiences during and after disaster
: 2 i are different
Inclusion in Reconstruction
Keiko lkeda {Shizuoka Univ.)
A AR (199555175 1 [ RAGRFALLT Global Trend g3t
$4 ) 5 i S i 51 e a2 [Neumayer and Plu™ mper 2007] -1
Sex and age-group disaggregated number of | 2 H
yictipos:In the Hanshin-Aval:Groat . :ngsnr;g %%%6([;]54 Lij;ie1rgea\:t;§tosoiﬁfa?£jntries
Earthquake (1993) over the period 1981-2002.
e Male 2,713 Female 3,680 MR LY AR LY ST
Fersan Unknown 8 (Total 6,402) Natural disasters lower the life expectancy of
00 women more than that of men
. N ol QAREIFE  BIRERD BREMAKE
o LN The stronger the disaster, the stronger this effect
0 i h {I-‘ B fenme on the gender gap of life expectancy
108, : NI PEHOHSRFNMEASVLEIFE., REOEH
, I.il.rl.r|.||.||.||. AL, EROHEE (LIS
cm e oz m @y e xme o me o Agegoup The higher women's socioeconomic status, the
CTRLLLLLhLLLLLAL BT K weaker is this effect on the gender gap of life

expectancy
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THOEFTHREITELLS (ER. E£7)

less access to resources for recovery for

women, i.e. income opportunity and housing | **
mie o BEA
% SHE(I0EF) 1443
i“ [Pl m=00mR) s
’5 x HE 1518 2232
= fisy! J._l & 3%8
Hitpags =R o_% ‘:??5 s::: Miyag 2011/05
OSBRI RERD) KX g1 ol — :
much increased workload (care works) for T ES g5 §
women P s o R
— S s g I Ll Lol T 1103
=R EPHIGEOHRICHT SR~ 0B INMwRED gl e
_=>Less opp_ortunity for women to participate ; LhEme g ) i
in community reconstruction . e e OO O T
. AROAR-THIBMTEGEL TR
#E@?E%@AEﬁ?bh!-%&é(%b) Insufficient participation to decision-making -t
Increase of gender-based violence e

SHEEIC20 I FICE AR
ARTAw T A L 2DV OHE
HL 1397 T, MigEictbT40
Rl LR RO EL ST
frafs, #OIEHAF N BEICE
WLECEHREIEZENGT—
Ritooich b, &EDEBG
WES|E LIF-EEEE .

WALERE 20124F2R48

S A Ay [WisenerEA2004 &5 8k ]
KEAN DT EEE HDFEAL

HNEHEOEE
B
HREIHE RSy — e iR 32
Gender and Social Inclusion in Reconstruction E:'

HAl, iR, BALO A, HIKRE R, 5lorikeE,
rdam - A B R, BEEE - -

gender, age, disability, household type, employment
status, sexuality, ethnicity, citizenship---

MEGEMFBZ AN TLLMBELERLA
No one is vulherable just because he/she belongs to
certain social/'economic category

s AR, ge-oRIEANLE>TLS

Vulherable pecple also have their resilience

DA =T A TOREBHEROERNERTHS

Gender is a cross—cutting issue

88

about reconstruction
HRpEAEROEEEROK

Mumber of women in
reconstruction committees

Recovery committee Women among
committee members

lwate Pref. SFIR 2)& 185
Mivagi Pref. BE8IE 1A (12A5)
Sendai City & M 1B A
Matiohal committee K15 )

EREMEZS 2 (E)

R MMEETE =7, AT-HE, ERIBE
neTRe

In Temparary/Permanent housing community,
towndrillage, fishersfarmers co-op?

hiodified from Wisner Ben et al 2004

Disaster
Progression of vulnerabilityresilience at local level

)

ACCESS &
Control over Palicy - i
resources practice vum-erab ity hazard
Ui resilienc
Social, Socio- tisaster flaod
Physical Economic Fear‘thquake
= Financial teunami
Matural Disaster ofcommunit draught
aEnage- group
Local norms rrent individual 1 CYC'.DHE
] %
resilience
sdisruption of life

shuman & material casualty
®livelihood loss
epsychological damage

Interyention
External influence

Process of reconstruction

L14
onen
Fx. ERLGEANDEFORLLIEES J‘:Eﬁg /J_:::;
Understand and address different impacts of disaster on
men/women of all ages and various group of people HEFLUT
HI‘EE% DHEE
EfFYHE
BxoOER-—X(CHEL-ERFE RS =3
Identify gender and specific recovery needs and plan ~
reconsiruclion based on them Building back
better =
reduced
— P — 1 vulncrability=
EEOERA~N\TVADENT-BINEFEE enhanced
Balanccd participation by men/women to decision- social
making inclusion and
equity
TR IO B AR D E e
Engage local women's/ aged/ handicapped
organizations in reconstruction inifiatives
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Safer Building and Urban Development
(RE2GBYMIY -FLIKY)

Contents (AZ&)

1) Lessons from building damage by earthquake
motions and/or tsunami

(REE E = (RS O 5D L)

2)Way of thinking for reconstruction
(REICmITTOEZR)

Hiroshi FUKUYAMA. BRI, Japan

Outline of Building Damage by E.Q. Motions
(RHEETOMR)

(FREE - FAEEAHRY {4 <H (104E) O ABRRKIR)

Outline of Building Damage by E.Q. Motions
(ERBEOME)

Collapse of middle story
(o iR 0D 8 AR ER)

Outline of Building Damage by E.Q. Motions
(ERBEOME)

Tilting of a building Settlement of a building
(REMDIERD (BEMDIRT)

4

Outline of Building Damage by E.Q. Motions
(EH#HEOME)

Collapse and falling of a penthouse

(IBEEDRIR-ET)

Lessons from Building Damage by E.Q. Motions -1

(IRBWTF IR DEE - (1))

v Severe damage observed in buildings designed
according to the old code
(B REETHRASN-BEMKRESLEEHNES)

v Buildings designed due to current code, which
developed as a measure to previous E.Q. damage,
and retrofitted buildings performed well
(R OiEHEER KL THRBSN-BRITREICLYE
HEh-BEYE. WEHESL-REYILRBEREL)

L b aexonmoamcmme
Promote seismic retrofit for structural safety
(HE ST %) 6

Outline of Building Damage by E.Q. Motions
(ERBEOME)

Buildings designed according to the current seismic codes
(M RRE TR SO -EEY)

J A
Damage of non-structural wall Damage of door

(JERER DB (F7 D#EE 7

Outline of Building Damage by E.Q. Motions
(ERBEOME)

Damage of non-structural walls of a building retrofitted with oil
dampers (FALF 2 A—THESh-BRENOFEEROBRE

8
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Lessons from Building Damage by E.Q. Motions -2

(ERBBETFCLSEE - (2)

¥ Damage to non-structural elements was observed
in many buildings including new buildings and
retrofitted buildings (JEH:EEH O EEAHHELET
BAEh-BED L. ESh-BEMETRONE)

¥" Some buildings lost its function due to damage to non
-structural elements as well as structural members

(B ERH 12 TR E M ORIBISI>THEATEL
g B EYA HoT2)

Be a disaster resilient building

Demand of 1981 Japanese Seismic Code

(1981 E (R1T) I MELDOER)

® No Damage is required for Functional Continuity
against medium scale E.Q.

(R RICHLTIEEE T B0 BESEANTE)

Buildings will meet with several times during their lifetime
(RYERBMDIHEEET SEEONRE)

® No Collapse is required for Life Safety against large
scale E.Q.
(KR ITH L THEIR- RS . AGETD)

Buildings may meet with one times during their lifetime
(RS PIc—EERT MMM ELEREOKBE)

Structural Damage to New Buildings (1995 Kobe E.Q.)
(FTR MR I OSSN (19955 KM AL E))

Fall of Suspended Ceiling in Symphony Hall
(BXR—ILTOEHET)

Review of the building regulations

CRSERHE D HTE) 2

Building Response by Long-period E.Q. Motions
(REAMGLERIIIEEREEDOLE)

~[Max2son | 7]
. Y
R P——T

Sakishima governmental
office of Osaka

Review of the building regulations
(REZEDEFMH)

Outline of Building Damage by Tsunami

(RRBEOME)

Most of RC buildings survived structurally

(FEAEDBRFHALY)—FERFNERRABICHI)

Outline of Building Damage by Tsunami

(REBEOME)

Collapse
(f8lt)

Outline of Building Damage by Tsunami

(REBEOME)

Overturning
(¥xfE) 16
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Outline of Building Damage by Tsunami
(RRWEOME)

Outline of Building Damage by Tsunami
(RRBEOME)

Sliding
GEE)

Debris impact
(ERMoiEzE) 18

Lessons from Building Damage by Tsunami -1

(REBEFICEDEE - (1))

¥ Most of wooden houses washed away
(FEAEDREEEITELE)
¥ Collapse or overturned steel/RC buildings were found
(B BECRGEICHEIRCERBEOHENRONT)
¥" Tsunami evacuation building should be prepared for
quick evacuation in seaside area
(i?#ﬂ!ﬁ‘@d)ﬂliitﬁﬂﬂ)f:hl:. RS L OEHN

DE
g

Structural design method for tsunami evacuation
buildings was proposed CRiE##E L OMEREHEHRET
=hit)

Calculation of Tsunami Pressure
(REEEDOEE)

= static water pressure with « times of inundation depth

Tsunami pressure

{ @ coefflicient
ah ; 4 k:l?u.udatmn dv.::plh (mg
: 0 :water dencity (t/m?)
i 3 Buiding - gravitational accelerai
inundation depth q £ ,gravlz ational acceleration
Yl e y N (m/s?)
hI &
Ll
108 l
with shield w/o shield
Distance from
S e Z 500m < 500m any case
Coefficient @ IS 2 3

EERVOAEREEEENCOEMLEICL DG E

Lessons from Building Damage by Tsunami -2

(RRMEFICLSEAM - (2))

¥ Most of building functions were lost due to tsunami
inundation even in case the building suffered no
structural damage
(HEHELNECTH BROBKITLYEEALE OBDBAER

£hht)
-

Disaster resilience should be held if business continuity is

required

(BREHEEIROONDBE B VBEREEERE T E)

¥ Important facilities, emergency power supply or
computer systems etc., should be placed at higher
level than maximum tsunami inundation depth
(BB GEERAEROIVEL—4V AT LAE) L.

BRBKRFEIVEBVEICHETAETHD)

Damage to Hospital Rooms by Tsunami

(RRIZLIFREADOHE)

Way of Thinking for Safer Building and Urban
Development (R&GEMIY-F5IKYDERA)

« Safety
(B2

+ Disaster Resiliency, Function Continuity

(SeEAE0 PMEETE, HEERER)
B

Holding damaging scenario in common
(KFLFVF (WEAA—D)DEH)

Kobe Yusen Bldg.
1918 RC&SC+4

Disaster Resilielnt Building
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Low for Urban Development under concept of
Tsunami Disaster Prevention

(REMKFLIVE)

Basic concept

v Measure with disaster experiences and governmental policy for
promoting countermeasures against tsunami
(REAKRE K OFERAOR B R ETREA G )

¥ Secure human lives under maximum event of tsunami
(BRIFADEENFEELIBEEALLTEAGETFD])

¥ Adopt multiple policies with every aspects for disaster prevention
(N—F-VIIDEEERBAESE LI S ERE)

¥'Promote disaster prevention effectively in the comprehensive
plan of urban development including regional activation
(Ml EHEE L SO R ENGHIE OUDO R THRMICHELE )

¥'Maintain human consciousness of tsunami disaster prevention

(ERIzHTHERFOEHERICER LB =

(10) KFEERDEIR - EEIZEH T DMK

RO

(BB 7 O 7 A TFFEEHBT LI —T s R—42— Pz — - RFRFR)

Y "~ United Nations
q;?“‘,} @ International Strategy for Disaster Reduction

Promoting Disaster Risk Reduction in
Recovery and Reconstruction
after Disasters

Jerry Velasquez

Senior Regional Coordinator

United Nations International Strategy
for Disaster Reduction (UNISDR)

—
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Disasters are...
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Mainstreaming gender in disaster reconstruction

Keiko Ikeda (Shizuoka University)

Why mainstreaming gender?

Men and women have different experiences and concerns — gender concerns — during disasters. All
dimensions of disaster vulnerability — such as susceptibility to hazards, the potential to suffer damage, and the
capacity for recovery — are affected by gendered patterns of access and control over resources, as well as by
gender roles, responsibilities, and norms (Adger 2006; Wisner et al. 2004; Enarson and Morrow eds 1998).
People’s experiences and concerns during disasters also depend on factors like class, ethnicity, age, family
composition, and individual experience. Gender is a cross-cutting factor, and disaster vulnerability changes as
other social categories lie on top. Men and women, and boys and girls are differently affected in terms of
health, livelihood, security, and life itself, as is being repeatedly reported and revealed to us from the field
(Enerson and Chakrabarti eds. 2009). Neumayer and Plumper (2007) analyzed the effect of disaster strength
and its interaction with the socio-economic status of women on the gender gap in life expectancy in a sample
of 141 countries over the period 1981-2002. They found that 1) disasters and their subsequent impact, on
average, kill more women than men; 2) the stronger the disaster, the stronger this effect on the gender gap of
life expectancy; 3) the higher women’s socioeconomic status, the weaker is this effect on the gender gap of
life expectancy.

Every aspect of disaster recovery and reconstruction are related with gender issues. What type of
employment creation schemes is introduced in which economic sectors; how the temporary and permanent
housings are designed and located; how the local welfare institutions are rebuilt; all affect women and men
differently. It is crucial to understand and address how disaster impacted differently to men and women, The
reconstruction, otherwise, will reproduce and fix the gender gap of vulnerability and inequity, which in turn

bring same suffering in the next disaster.

Recovery from 3.11 Earthquake and Tsunami

As a member of a research team for Risetogether (an organization for promoting mainstreaming gender
and diversity issues in recovery from the Great East Japan Earthquake) , I with three other colleagues (Dr.
Azumi Tsuge, Dr. Mieko Yoshihama, and Ms Tomoko Unomae) had interview with 29 reconstruction planners
and operators who worked mostly in Miyagi and Iwate prefectures (June 2011- Jan 2012). In Fukushima
prefecture, interview is still going on. The research aims to understand how people assisting reconstruction
tried to understand various needs of women/vulnerable groups, and to address them in reconstruction
programs. Staff members of rescue and reconstruction related institutions and organizations, women’s

organizations working for women and local government bodies and so on, and individuals in the local
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community were interviewed.

Gender-sensitive and vulnerability-reduction-focused disaster recovery policies are already in place in
Japan. The Government newly enacted Basic Reconstruction Law last June. In the guideline for recovery
issued by the headquarter for reconstruction from the Great East Japan Earthquake, it is emphasized that
responding to women’s/men’s and vulnerable people’s needs especially in 1) rebuilding resilient community,
2) recovery of life, and 3) farming sector, and to ensure participation of women as well as men in all
reconstruction process. Disaster Management Basic Plan (amended in Dec. 2011) clearly mentions that
opinion of women’s and various group of people should be incorporated when managing temporary housing
community. While, practicing these basic principles seemed difficult as I understood from interviews, as

follows.

1) How gender and specific needs were identified in reconstruction process

Gathering and sharing gender-specific and socio-economically disaggregated data were not practiced
much in programs of reconstruction — from planning to monitoring and evaluation. Instead, usually, only the
household head and community leaders, mostly male, were consulted to provide ideas on the needs of every
affected member in the household or community on their behalf. Women, in front of men and unfamiliar
person, often did not want to speak out their needs. Some local women’s groups held women-only-meetings,
or used enveloped questionnaire to protect privacy. Only then, they could somehow know what were the
women’s needs. It was further difficult to reach families with the aged/ the disabled or single-mothers with
small babies who were too sick/week to stay long at emergency shelters, as they are invisible, scattered in
their own house, or moved to house for rent, though they are among most vulnerable. The social workers who
were assigned to temporary housing communities were given gender sensitivity training and were expected to

gather gender disaggregated data on recovery needs.

2) gender specific needs addressed in reconstruction programs

Women’s workload for family care greatly increased, which made it difficult for women to have wide
choice of jobs. Unemployment among women increased more than among men, as certain newly created jobs
after the Disaster and Tsunami were mostly meant for men, such as clearing debris and construction works.
The government held vocational training courses and entrepreneurship seminars for women.

Consulting facilities including telephone hotlines were established to respond to anticipated increase of
violence against women and children, especially domestic violence. Psychological counselors were given
special training in affected prefectures. On the other hand, very few programs targeting single-father families
and mental health care for men are planned and practiced, though many interviewees pointed out that they are
very necessity.

Many of the reconstruction programs are still designed based on ‘household model’, not ‘individual
model.” In some cases, allocation of temporary houses and distribution of ‘recovery donation money’ to the

household head excluded women accessing resources for recovery.
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3) Increasing the representation of women and vulnerable groups in post-disaster decision-making

Women/Vulnerable people are not sufficiently participating in decision-making of recovery planning,
and women’s leadership was not very commonly accepted. Number of women in formal reconstruction related
committees of local bodies and central Government are very small. Interviews with some women leaders in
community reconstruction related institutions revealed women’s leaderships were challenged and women
leaders face hardship accessing information necessary for recovery. Women'’s initiatives were displayed when
preparing meals for other affected people. Local women’s organizations are actively engaged in reconstruction.
Although their activities may not be very important for mainstream reconstruction programs, they are
contributing to raise and promote affected women’s leadership. Most of the women’s groups are small and
financially week, and should be supported in terms of acquiring skills and capacity for financial and

organizational sustainability.

4) Assisting those who assist reconstruction

Many of the reconstruction planner and operators were themselves affected by the Earthquake and
Tsunami. Improving work environment of female reconstruction planners and operators, e.g. daycare service
for their dependent family, would contribute to better reconstruction programs. Reconstruction planner and

operators should be informed with how to identify gender needs of reconstruction.

Need to learn from international practice

The Japanese experiences mentioned above in tentative research findings contrasts strikingly with
progress achieved in some Asian countries. For example, Bangladesh has mainstreamed gender and social
inclusion in disaster risk reduction process and long-term development goals in both policy and community
levels. Since 2005 when Comprehensive Disaster Management Program was launched, about one third of
members of Union (lowest unit of local autonomy) Disaster Management Committee members are women
(50% are women in case of NGO assisted disaster management committees). Thus participation of women in
decision-making and agenda-setting was made secure. Community-based disaster risk reduction planning
process was standardized, in which discussion sessions only among the poor, the disabled and women
separately. Gender disaggregated vulnerability and capacity analysis was also a part of the process. Number of
women in rescue and recovery organizations also increased. Cyclone Prepared Programs that convey cyclone
warning messages to community people and assist their evacuation in coastal areas, initially consisted of only
male volunteers, but now one third of them were women (Ikeda 2011).

Bangladesh and other Asian countries have institutionalized this series of improvement after late 1990s,
adopting frameworks prepared at two World Conferences for Disaster Reduction both hosted by Japan. It is
our turn now to learn how to identify various needs of men/women and address them in reconstruction
operations, and how to promote equal participation of men and women into reconstruction, from international

practices.
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Reconstruction Realities
In Context of Kashmir Earthquake 2005

1. Background

The phrase “earthquakes do not kill people, it is the unsafe buildings which do” was found to be true
during the 2005 Kashmir Earthquake.

Highly fragile built environment when shaken by the magnitude 7.6 EQ on the Richter scale, devastated
30,000 square kilometers of the area. It killed more than 73,000 people including 18000 school children.
About 600,000 families were made homeless also affecting livelihood and infrastructure in nine districts
of Khyber Pakhtunkhwa (KPK) and Azad Jammu and Kashmir (AJK).

Severity of the damage is attributed to the
earthquake’s upthrust coupled with poor construction;
built mostly as non-engineered structures without
following any building code. Following chart can help
understanding the typology of built environment of
Pakistan.

Total number of buildings as per 1998 building census = 15818279
40 Estimated number of buildings for 2005 = 18994185
Estimated number of buildings for 2012 = 22877261
35
R 60- 70 %
. . . 7] -
Above: Aerial view of devastation caused by » . °
] 5 . single storey
EQ 2005- Balakot Clty, KPK 2 blng
Right: Graph shows only 5% engineered s
.- i
buildings whereas more than 75 % structures of %
. . E 15
load bearing brick masonry and Adobe. 2 )
Engineered
. i ) 10 Stock Reinforcement
Source, Pakistan Built Environment Research Iludes bamoo,
Project, Prof. Sarosh Lodi, NED University ;
Karachi , . I

RCC 8rick Masonry slock Masonry Stone Masonry Adobe Reinforced Masonry Others

Unprecedented efforts and cooperation of national and international community culminated in
successful completion of relief and recovery phase, which was followed by reconstruction and
rehabilitation activities.
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2. Reconstruction Targets:

Apart from the huge death toll and the unprecedented number of people injured and displaced, the
earthquake destroyed all essential facilities in the entire nine districts.

This mega disaster created a mammoth task to reconstruct 600,000 houses, 6298 educational facilities,
796 health units, 6440 km of road network and 50-70 % of the infrastructure (telecom, power, water
and sanitation) completely destroyed.

Prior to Kashmir Earthquake 2005, no dedicated organization in the country existed to deal with the
mega disasters like this one, therefore ensuing huge volume of the reconstruction challenge, an
“Earthquake Reconstruction and Rehabilitation Authority” (ERRA) was constituted on 24th Oct 2005,
soon after the earthquake. Although it was not an easy take off for such an infant organization with
hardly any previous established mechanism and procedures in force and any human resource capacity
developed to deal with such mega disasters.

After six months of the earthquake, the relief phase was declared closed, having created enabling
environment for the affected population to start participating in the reconstruction and rehabilitation
of their houses and physical infrastructure.

3. Sectoral Challenges and Updates:

ERRA intervened in twelve different sectors grouped under four clusters:
1. Direct Outreach to Households and Individuals®,
2. Social Services?,
3. Public Infrastructure®,
4. Cross Cutting Programmes4.

I Housing

ERRA provided financial and technical assistance to the owners of damaged or destroyed houses for
reconstructing or retrofitting, following an owner-driven approach but assisted and inspected by the
construction regime.

e Mobilized Assistance and Inspection (Al) Teams for house to house outreach.

Partner organizations were involved to constitute Al teams trained in assessments comprising
of a government representative, an engineer and a social organizer.

e Provided cash grants of US S 1667 for reconstruction of a core house of 250-400 square feet
and US S 833 for retrofitting and repair of structurally damaged house. Cash grants installments
were are linked to three stages of construction and adoption of seismic safety design standards.

e Established building standards and earthquake resilient designs for non-engineered and adobe
construction by improving and modification of indigenous and prevailing construction
techniques.

e Technical assistance targeted at local authorities, partner organizations, contractors, masons,
and home- owners covering; hazard mapping, damage and eligibility assessments, earthquake
resilient construction solutions, facilitating building material markets as well as land and
property related issues.

e Developed grievances redress system for house ownerships, land availability and relocation
issues.

Rural Housing, Livelihood and Social Protection

Education Health, Water and Sanitation

Governance, Transport, Power and Telecommunication

Disaster Risk Reduction, Environmental Safeguards and Gender Equality

N N
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Challenges:

e Inthe absence of updated ownership records/ data base of family properties, finalizing the lists
of beneficiaries as per eligibility criteria and damage assessment was a huge challenge.

Legal Aid Centers were established at district level to resolve the property ownership disputes.

e Exclusive Women Committees were established to help and support the female heads of the
families to receive financial and technical assistance for reconstruction e.g. widows of the
victims faced family resistance for taking cash grants.

e To meet the demand of many fold increase in construction activity in the affected area, large
number of trained workers/ masons were needed; about 80% of the force required was
untrained and hence trained from the scratch. To support aggregated demand and continued
supply/availability of good quality construction material, material hubs were established at
district level.

e Financial assistance was planned to be disbursed through banks whereas most of the people
did not have any bank account. Special arrangements were made for opening of the new bank
accounts and re-issuance of necessary documents to affected population.

e Relocation of the individual house to an alternate site was comparatively easy but relocating a
town or a settlement posed difficulties in terms of finding alternate site as well communities’
acceptance to be relocated.

e The massive reconstruction in the area resulted in tremendous pressure on the natural
resources and hence deforestation was monitored and controlled with the help of satellite
images.

Updates: 462546 units of rural housing were completely destroyed
and 1010,091 were partially damaged. At the end of 2011, rural
housing programme is near successful completion. By the end of
June 2012, 92 % of the destroyed houses will be reconstructed as
per ERRA guidelines leaving over 250,000 trained human resources
for seismically safe non-engineered construction. Put this
information in box

Master plans of urban development projects for the cities of
Muzaffarabad, Bagh, Rawalakot and Balakot have been approved
and Chinese firms are conducting field surveys.

Social Impact: During a survey in 2008; 88 percent responded enhanced level of confidence in their
reconstructed houses. The awareness raising campaigns further enhanced the community’s capacity.
This prompted safer reconstruction methods and new technologies with wide inclination towards ERRA
guidelines.
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. Health

Health care network was rendered paralyzed and 796 health facilities needed reconstructed or
retrofitting. The required health services were being provided in makeshift arrangements

Challenges: The smaller Units were integrated into primary
health care facilities out of which initially 267 were pledged
by donors but later 92 facilities were dropped. Sustainability
of interventions is a major challenge which needs to be
addressed by the government.

Updates: 173 health facilities have been completed, 86 are
under construction and 47 are at designing/ tendering stage
as of Jan 2012. = S—
However, very few health facilities are fully operational,  First dialysis center at AJ& K, Abbass
primarily due to the lack of government’s capacity to [nstitute of medical sciences
maintain and manage.

Social Impact: patient’s survey showed 65.5 % found the post earthquake health facilities better than
before; whereas only 3.5 % of the facilities had deteriorated. A great proportion of patients felt donor/
NGO provided health facilities are better than the facilities managed by the government. 50 % were of
the view that the new facilities are performing better because of the new equipment and better
supply of medicine whereas 35 % considered improved construction as the reason of better health
facilities.

1l. Education

The Kashmir earthquake destroyed 6298 educational institutions killing more than 18000 students.
Surviving teachers and students were traumatized and the objective was to bring them back to
normalcy within the shortest possible time, hence tent schools were established to ensure minimum
disruption of academic activities.

Challenges: Land availability was a big issue, many
institution were to be relocated for reconstruction for
improved facility. Government department have
serious capacity limitations to operate and manage
such a large number of projects spread over a vast area.

Updates: 38 % educational institutions have been reconstructed, whereas 36 % are near completion.
The reconstructed universities are provided with modern state-of-the-art equipment, libraries and
laboratories. The standard of seismically safe educational buildings along with modern day facilities
has been an incentive to attract high enrolment and improve the standard of education. Provision of
staff, operation and maintenance of completed facilities is the basic responsibility of the concerned
provincial and state government which are finding it hard to cope with sustainability issues.

Social Impact: Students enrolment in schools has been significantly improved. The new enrolment in
primary schools has risen to 385,00 as compared to the 200,000 . The increase in the number of
students going to school reflects the restored confidence of the parents to send their children to
educational institutions. 85 % students consider their institutions well equipped and safe.
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IV.  Water Supply and Sanitation

The objective is to improve community‘s quality of living standards with improved drinking water
supply, sanitation and solid waste management.

Challenges: the scattered water sources in the rugged terrain and
inadequate supply system was envisaged as a futuristic problem.
However, the strategy of participatory approach, was
implemented to overcome the impeding tasks i.e. reconstruction
and rehabilitation of 4001 Water Supply Schemes (WSS) and 623
sanitation projects.

Updates: So far, over 84% of the physical work has been completed;
whereas remaining ongoing works are at advanced stages of completion.

Social Impact: As a result of installation of water supply schemes (WSS)
within the proximity of a radius of 75m compared to pre-earthquake
situation, on average, a household resulted in saving one hour daily.
Improved access to WSS has helped to bring the behavioral changes on
hygiene and sanitation in the community.

4. Way forward

A glimpse of reconstruction and rehabilitation process and progress so far reveals unprecedented
achievements by ERRA for a newly established organization with no background experience of handling
disaster of this magnitude.

However, the experience also reveals that incompatible capacities of other line departments need a lot
of improvement to ensure sustainability of all the “build back better” facilities and infrastructure.

The nation was caught unprepared by the Kashmir Earthquake in 2005; but the increased frequency of
natural and manmade disasters within the past decades has revealed the importance of preparedness
and mitigation for optimum utilization of country’s scarce resources.

Diverse topographic climatic and cultural features of Pakistan coupled with varied disaster threats
ranging from hydro-met to geological, demand extra ordinary care for integrating disaster risk
reduction into development.

The subsequent reconstruction scenario, of 2010 and 2011 mega floods demands integration of lessons
learnt from the reconstruction of EQ 2005 in addition to adapt measures to reduce carbon footprint
and keeping in mind climate change adaptation strategy.

References:

ERRA Annual Review 2009-10
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LESSONS OF RECENT GIGANTIC EARTHQUAKE DISASTERS IN JAPAN
Taiki SAITO!

' Chief Research Engineer, International Institute of Seismology and Earthquake Engineering,

Building Research Institute, Tsukuba Japan, tsaito@kenken.go.jp

1. Introduction

In the last 100 years, there are three gigantic earthquake disasters in Japan which caused
tremendous loss of human life: the 1923 Great Kanto Earthquake Disaster (hereinafter
referred to as 1923 Kanto Earthquake), the 1995 Great Hanshin-Awaji Earthquake Disaster
(hereinafter referred to as 1995 Kobe Earthquake) and the 2011 Great East Japan
Earthquake Disaster (hereinafter referred to as 2011 Tohoku Earthquake). Figures 1 shows

the epicenters and Table 1 summarizes the disasters.

sm

Tokyo @

@ Tokyod

1923 Kanto Earthquake 1995 Kobe Earthquake 2011 Tohoku Earthquake

Figure 1 Epicenters of earthquakes (figures are cited from Wikipedia)

Table 1 Three gigantic earthquake disasters in Japan after 1900

1923 Great Kanto | 1995 Great Hanshin | 2011 Great East Japan
Earthquake Awaji Earthquake Earthquake
Date 1923.09.01 1995.01.17 2011.3.11
Time 11:58 05:46 14:46
Magnitude 7.9 7.2 9.0
Death & missing Around 105,000 6,434 19,312 (*2)
Main cause of | Fire 85% Building Collapse 75% Tsunami 92% (*2)
death Fire 12% (*1)
Major building Wooden houses - Old type buildings Minor damage for
damage Brick buildings designed before shaking
adopting western 1981 Tsunami damage
style RC buildings with
Soft first story

*1 from statistics of Kobe city
*2 from Japanese National Police Agency (as of 22 Dec. 2011)
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The cause of loss is different in each disaster. Roughly, it can be categorized as “Fire (1923
Kanto Earthquake)”, “Shaking (1995 Kobe Earthquake)” and “Tsunami (2011 Tohoku
Earthquake)”. Even Japan has learnt severe lessons from earthquake disasters and has
improved knowledge and technology for countermeasures, the 2011 Tohoku Earthquake
reveals the fact that our effort is not still enough. This paper summarizes lessons of each
disaster and efforts which have been taken, especially focusing on the structural design of

buildings.

2. Earthquake intensity
Figure 2 shows the sizes of earthquake fault including the 1960 Chile Earthquake which is

known as the largest earthquake in the world.

fkm 1995 Kobe Earthquake (M7.2)
95km o - AT o

|:| 1923 Kanto Earthquake (M7.9)
i

2011 Tohoku Earthquake (M9.0)

500km

1960 Chile Earthquake (M9.5)

Figure 2 Size of earthquake fault
The 2011 Tohoku Earthquake is known at the largest earthquake in the history of Japan
from the size of magnitude. However, comparing other two earthquakes, the epicenter was

relatively far from the land. In general, intensity of earthquake ground shaking is getting
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reduced as the distance from the epicenter increases (as shown in Figure 3). This could be the
reason that building damage due to the 2011 Tohoku Earthquake was relatively minor.
However, the maximum accelerations of earthquake ground motions recorded at the 2011
Tohoku Earthquake are quite large as shown in Figure 4. Question still remains why the
building damage was minor even earthquake ground motion has such a high acceleration

value.

picenter

5 minus

Figure 3 Intensity of earthquake

Peak Ground Acceleration
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(data from National Research Institute for
2011/03/11-14:46 38.103N 142 .860E 24km M9.0  Earth Science and Disaster Prevention)

Figure 4 List of large earthquake ground motions at the 2011 Tohoku Earthquake
Figure 5 shows the comparison of pseudo velocity spectrums between the 1995 Kobe
Earthquake and the 2011 Tohoku Earthquake. The 1995 Kobe Earthquake occurred just
beneath the city of Kobe and produced intensive shaking with high frequency around 1 to 2
Hz as shown in the spectrum. On the other hand, it is seen that the power of the 2011 Tohoku
Earthquake in this frequency range is relatively small. Generally wooden houses and low rise

reinforced concrete buildings are affected by the shaking with the frequency component
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around 1 to 2 Hz; this could be the explanation of minor building damage at the 2011 Tohoku
Earthquake.

it S Eat eSS Ratit = ikl B Kobe earthquake (JMA Kobe)
[ s [reitcott Kobe earthquake (JR Takatori)
] Tohoku earthquake (Tsukidate)
- Tohoku earthquake (Shiogama)
E 100 E
3
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3 1F 3
& L
oor o1 12 o

Period(s)

Figure 5 Pseudo velocity spectrums with 5% damping

3. Seismic capacity of buildings

3-1. 1923 Kanto Earthquake --- from brick to reinforced concrete

There was no seismic design code in Japan before the 1923 Kanto Earthquake. As that time,
Japanese Government decided to introduce Western culture and technology to catch up
Western countries. Fire resistance was the main concern in urban areas since the most
buildings were constructed by wood. Therefore, Government recommended buildings made of
brick instead of wood.

At the 1923 Kanto Earthquake, brick buildings were severely damaged. The Ginza Brick
Street, the symbol of Western style town, destroyed completely. Ryou-unkaku, the highest
brick tower in Japan with 12 stories, also the landmark of Asakusa district, has collapsed. On
the other hand, reinforced concrete buildings showed excellent performance both against fire
and earthquake shaking. Reinforced concrete has jumped to the leading role in building the
city of Japan. The first seismic design code was enacted next year of the 1923 Kanto
Earthquake.

There are unique structures became popular after the 1923 Kanto Earthquake. One is
the steel encased concrete structures (so called SRC) and another one is the reinforced

concrete shear walls.
3-2. 1995 Kobe Earthquake --- start promotion of seismic retrofit

Japanese seismic design code has been revised many times based on the lessons of

earthquake disasters. The 1968 Tokachi Earthquake caused severe damage to reinforced
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concrete buildings. The Architectural Institute of Japan (AIJ) revised design guideline of
reinforced concrete buildings in 1971, requiring more stirrups to increase shear resistance
and ductility of buildings.

The biggest revision of seismic design code was made in 1981 after the 1978 Off Miyagi
Earthquake. The code adopted two level design procedures as shown in Figure 6; one is the
serviceability limit design for moderate earthquakes with a base shear capacity of 20 percent
of total weight of a building, another one is the safety limit design for strong earthquake with

a base shear capacity of 100 percent of total weight of a building.

C, =0.2 moderate earthquake

Elastic analysis

Seismic force Wight W Building must be elastic based on
F=C,W allowable stress design.

hear resistance

cw C,=1.0 strong earthquake

Nonlinear analysis

Building capacity must be checked
to prevent collapse.

Figure 6 Concept of the two level design procedure at 1981 revision

The effect of this revision was proved at the 1995 Kobe Earthquake. As shown in Figure 7,
the ratio of collapse buildings designed after 1981 was very small. The minor revision was
made after the earthquake to prevent collapse of soft first story buildings. After the
earthquake, Japanese Government issued a law to promote seismic retrofit of existing

buildings design before 1981, providing subsidy and other benefits.

Collapse of buildings

After 1981
3! 21% 1971~1981
76% Before 1971 Collapse of buildings designed after 1981

Figure 7 Building damage at the 1995 Kobe Earthquake

3-3. 2011 Tohoku Earthquake --- need to consider Tsunami force in building design
Tsunami induced by the 2011 Tohoku Earthquake struck the Pacific coast of eastern Japan
including prefectures of Iwate, Miyagi, Fukushima, Ibaraki and Chiba. In some areas,

tsunami height reached over 10 m and washed away the houses and buildings in the areas.
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The earthquake shaking was also strong in wide area of Japan; however, the damage of
buildings due to shaking was limited. Extensive liquefaction of sandy soil occurred in Kanto
area.

In tsunami disaster site, overturning was observed in 4-story or lower reinforced concrete
buildings with relatively small size of openings as shown in Figure 8. In all overturned
buildings, the maximum inundation depth exceeded their height. Most of the overturned

buildings are of mat foundation. In some overturned buildings on pile foundation, piles were

pulled out from the ground.

Figure 8 Overturning of a reinforced concrete warehouse in Onagawa city

Consideration of the tsunami effect on buildings is not mandatory for the structural
design and there is no regulation to define the tsunami force in the Building Standard Law in
Japan. However, the Cabinet office, government of Japan released official guideline on the
structural design of buildings for vertical evacuation from tsunamis in 2005. This guideline
provides the simplified method to calculate tsunami wave pressure affecting a building using
design water depth (see Figure 9). The guideline was revised in 2011 to change the run-up
height of tsunami using the parameter a which ranges from 1.5 to 3.0 depending on the

distance from the coast and the existence of shielding fence of tsunami.
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2005 guideline building %

Design wave pressure

= pg(3h

Design water depth: h e

2011 guideline

ad pgh (a=15-3.0)

Figure 9 Guideline on the structural design of tsunami evacuation buildings

4. Conclusions

Tsunami has attacked Tohoku regions repeatedly. However, people forgot such lessons and
started living again in dangerous areas near the ocean. A gigantic earthquake like the 2011
Tohoku Earthquake is supposed to occur every 1,000 years. The 1995 Kobe Earthquake is also
expected to occur every 2,000 years. The return period of the gigantic earthquake is too large
for human to keep awareness of disaster prevention. Therefore, it is important to change
regulations or make the new ones reflecting the lessons as soon as possible. Also, sharing such

experience with other countries is important.
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Introduction

The Asia-Pacific region has witnessed remarkable economic growth and development
in recent decades. Since 1990, its aggregate GDP grew three fold — to $17.7 trillion
and the share of people living in poverty fell from 49% to 25%. Even at the height of
2008-09 global economic crisis, Asia and Pacific was still the fastest-growing region
in the world, supported in large part by fiscal stimulus packages adopted by the
region’s biggest economies. Further, the outlook for 2010 has improved significantly,
with Asia-Pacific region developing economies forecast to grow by 7 per cent, led by
China (9.5) and India (8.3).

The Asia-Pacific region is home of 61% of the world’s population and 29% of world's
GDP and from 1980 to 2009 absorbed an average of 58% of global mortality and 42%
of global economic damages caused by disasters. This means that the region has
performed better in protecting its human assets than its economic assets, and that
despite the commendable economic performance of the region, the region still has a
lot to do to improve the resilience of its economies to disasters as compared to the rest
of the world.

Between 2002 and 2011, there were 4130 disasters recorded, resulting from natural
hazards around the world where 1,117,527 people perished and a minimum of
USS$1,195 billion was recorded in losses. In the year 2011 alone, 302 disasters
claimed 29,782 lives; affected 206 million people and inflicted damages worth a
minimum of estimated US$366 billion.

Increasing Disaster Exposure

If there is one thing that we managed to achieve over the many years of prevention is
the reduction of the number of deaths due to disasters despite the rise in the number of
events. However, what is alarming is the tremendous increase in economic damage
due to these same disasters. It is observed that these increases are caused by increased
exposure coupled with economic development.

More people and assets are located in areas of high risk. The proportion of world
population living in flood-prone river basins has increased by 114%, while those
living on cyclone-exposed coastlines have grown by 192% over the past 30 years.
Over half of the world’s large cities, with populations ranging from 2 to 15 million,
are currently located in areas highly vulnerable to seismic activity. Rapid urbanization
will further increase exposure to disaster risk.
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As a background, the recent Global Assessment Report for Disaster Risk Reduction
(GAR) notes the increasing trend for disaster impacts worldwide, is measured in
terms of fatalities and economic effects (mostly losses). This trend is driven,
according to GAR, by the rapid increase in exposure, both human and economic. The
GAR also tells us that vulnerability has improved considerably in the last few decades.

Almost 85% of mortality risk to earthquakes is concentrated in lower-middle income
countries, which highlights that while wealthy countries tend to be less risk-prone
than poorer countries; most of the recent risks to earthquakes have accumulated in
countries, which are rapidly expanding their economies. This means that disaster risk
increases if the exposure of people and assets to natural hazards increases faster than
countries can strengthen their risk-reducing capacities, including the strengthening of
governance capacities, such as the quality of institutions, transparency and
accountability.

In the case of floods, mortality risk increased by 13% from 1990 to 2007, but over the
same period flood economic loss risk increased by 35%. These increases were found
to be due to rapid growth in the people and economic assets concentrated in hazard
prone areas. Globally, the number of people exposed to floods increased by 28% in
this period, while exposed GDP increased by 98%. Most flood risk is concentrated in
countries, such as China, India, and Thailand, which had increased their GDP by
550%, 285% and 218% respectively (based on constant 2000 USD) in the same
period.

Also vulnerability declined by 11% in the case of deaths and by 32% in the case of
economic loss, reflecting improved development conditions. This means that we are
really doing well in our preparedness, early warning, etc. But this decline was
insufficient to compensate for the increase in exposure - we simply put more people
and economic activities in harms way.

In the case of the recent floods in Thailand, the Chao Phraya basin where all of the
floods came from and which drains in Bangkok, covers 30% of Thailand's land area
and is where 40% of the population live. However, it is also where 66% of the total
GDP is generated and where 78% of the people work. There are projections that the
basin will slowly get more urbanized in the coming decade.

In another example, in India, growing cities exposes more assets and people to
hazards, with an about 200 million city dwellers likely to be exposed to earthquakes
and cyclones by 2050, which is three times more than the 70 million people exposed
today.

A new global ranking by Maplecroft, calculating the vulnerability of 170 countries to
the impacts of climate change over the next 30 years, identifies some of the world’s
largest and fastest-growing economies, as facing the greatest risks to their populations,
ecosystems and business environments. In this ranking 16 countries are rated with
‘extreme risk,’ to future climate effects largely due to significant forecasted growth.
Bangladesh (1), India (2), Philippines (6), Vietnam (13) and Pakistan (16) all feature
in the highest risk category and are of particular importance as they are major
contributors to the ongoing global economic recovery and are vital to the future
expansion of Western businesses in particular.
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And exposure does not necessarily mean physical location. For example, in assessing
the implications for the Asia-Pacific region of a slowdown in Japan due to last years
tsunami disaster, a recent economics report by ESCAP found that a 1.0 percentage
point shrink by from the baseline growth in 2011 of the Japanese economy would
have a 0.1 to 0.21 percent impact on growth to China, Malaysia, India, Singapore, and
Philippines, including a 0.2 to 0.5 % impact on export growth of these same countries
due to disruption in inputs from Japan as part of regional production chains.

Finally, the IPCC Special Report on Managing the Risks of Extreme Events and
Disasters to Advance Climate Change Adaptation, whose executive summary was
released last November 2011, and the full report this February 2012, notes that
"settlement patterns, urbanization, and changes in socioeconomic conditions have all
influenced observed trends in exposure and vulnerability to climate extremes (high
confidence)."

Strategies for Reducing Disaster Exposure

What are practical strategies to reduce exposure from disasters? Exposure to future
disasters has the greatest potential to be reduced if disaster risk management approach
is incorporated in land use, urban and spatial planning, and in post-disaster
reconstruction planning.

The latest worldwide data shows that only 15% of low-income countries report
success in using land-use planning and urban development to reduce risk. Land use
changes exacerbate the impacts of disasters. Locating large numbers of vulnerable
communities or economic assets in flood prone riverbanks, extensive deforestation
and mining, and conversion of farmlands into urban development increases the risks
of damages due to floods.

The recent floods in Pakistan, Thailand and the Philippines have put focus on the
urban development, watershed management and community preparedness systems.
There is also some anecdotal data that private investments create new risk through
new economic areas and zones, which lead to concentration of population and assets
in coastal areas and flood plains.

The private sector, largely accountable for economic growth and financing
infrastructure, should share in the responsibility for the risks they create, rather than
having the public sector solely paying for them. There has been greater exposure to
disasters, yet there is no apparent link between growth and disaster risk reduction.

The following section looks more in depth at the opportunities for reducing disaster
exposure during recovery and reconstruction.

Reducing Disaster Risks During Recovery and Reconstruction
The Hyogo Framework for Action highlights the importance of mainstreaming

disaster risk reduction efforts within urban planning and reconstruction of building
and infrastructure projects.
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Post-disaster reconstruction is often seen as a chance to rebuild better, reduce future
disaster risk, and improve the quality of life of the affected communities. However,
the haste to “recreate the familiar” & “return to normal” tends to skip the concept of
“building back better” in the post-disaster reconstruction.

A typical barrier to the adoption of more DRR in recovery and reconstruction include
barriers to fundamental land use change (cost, prior investments, property ownership,
and commercial interests), lack of community involvement in the recovery and
reconstruction planning, and the haste to reconstruct, which in turn results in less
reduction of exposure during reconstruction.

Community Focused Recovery

One important aspect of incorporation of risk reduction during reconstruction is
community-based approaches in reducing risks. For example, considering cultural
dimensions and livelihood patterns of affected communities will ensure that policies
and technologies used during reconstruction will cater to the needs of the
communities.

Importantly a disaster may offer an opportunity for communities to change the way
they think. By involving communities in the very early in the recovery process, it
provides an opportunity to build on community’s cultural and social resilience. For
this to happen, however, communities need to be involved in the planning and
execution of the activities in the recovery. Governments can therefore develop
standards and strategies for community participation and input, based on an
understanding of community strengths and weaknesses.

Proper Resourcing and DRR During Recovery

The International Recovery Platform has found that one of the most important
requirements for a resilient recovery is to allocate sufficient time and resources. If the
time frame is too short the danger is that the recovery processes may build back
vulnerabilities or even increase them, while risk reduction will amount to little more
than a series of add-on training programmes.

In addition to sufficient time, the scale of financial resources available for recovery,
especially from non-governmental sources, is also an important aspect of the success
of the recovery and the success of the inclusion of disaster risk reduction. Resources
can come from national, local and community sources within Governments, and
through pairing of economically strong and less developed local governments.

Linking loans from donor communities and private sector to risk reduction efforts can
also be a means of ensuring that these investments are sustainable and does not create
new risks. Donor aid and post disaster loans are a source of cheap funding to help
recovery and reconstruction in the aftermath of a disaster, and should be encouraged
to also be the source of mitigation and resilience building within recovery and
reconstruction period.
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Consider Social, Cultural and Natural Heritage in Recovery

The post-disaster recovery reconstruction processes usually focus primarily on
providing the essential needs for the local communities and on rehabilitating basic
infrastructure. Because of this, the attention paid to the damage caused by this disaster
to the cultural and natural heritage becomes limited. However, the reality is much
more complex, and social fabric often requires rebuilding of other social structures,
including cultural heritage and places for worship.

Improve Post Disaster Land Use and Construction Practice

It is often said that post disaster recovery and reconstruction should not rebuild back
risks. However, in the haste to rebuild, sometimes un-intentional risks are re-created
both in terms of location and in the structures that are rebuilt.

For example, in 1954 an earthquake caused massive damage in a town in Algeria.
Then, just 26 years later following a building boom, an earthquake again devastated
the same town. Eighty-five schools were destroyed caused by unsafe reconstruction
following the previous earthquake. This means that the rush to rebuild can often result
in lower safety standards being adopted during recovery.

In another example, after the destructive cyclone in Bangladesh in the 1970s cyclone
shelters were built in areas adjacent to the Bay of Bengal. However, the shelters were
poorly designed, ill sited and often located beyond a reasonable distance for people to
access in times of need. Twenty years later, after a major cyclone in 1991, Bangladesh
redesigned the cyclone shelters, and enlarged, and relocated them in closer proximity
to current population centers.

In another example, after the 2004 Indian Ocean Tsunami, many affected countries
created “red zones” along the coast moving entire populations out of the way of
possible future tsunami. However, displaced communities often need the proximity to
the sea because of their livelihood, and thus in the case of Indonesia, lifted the “red
zone” area not long after the disaster. It is therefore important to find a balance
between relocation and reducing exposure and creating weak communities due to lack
of livelihoods.

Need for More Coherent Approaches for Reducing Risks During Recovery

Most governments have not fully developed coordinated and coherent action on
disaster risk reduction across different sectors and between central and local
governments, and between the phases of the disaster risk management cycle.
Institutional arrangements, legislation, policy for disaster risk reduction, and
capacities tend to be anchored, when in place, in disaster response which may not
have the authority or capacity to influence decisions related to national development
planning and investment.

Some of the lessons that need to be considered to ensure that recovery and
reconstruction incorporate DRR thus:

e Promote a community-focused recovery
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e Proper resourcing and DRR during recovery
e Consider social, cultural and natural heritage in recovery
e Improve post disaster land use and construction practice

In addition to the issues identified above, some lessons from literature on how risk
reduction can be incorporated into disaster recovery

e Integrating disaster risk reduction into any prior planning of recovery

e Prior assessment of risks

e Incorporation of risk reduction approaches into the implementation of
emergency preparedness and response

e The development or strengthening of institutions, legal mechanisms and
capacities

¢ Building risk reduction values and approaches into the human dimensions of
recovery.

e Ensuring the more tangible aspects of risk reduction are applied in the physical
reconstruction of new buildings and infrastructure.
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Research on experience of seis
. reconstruction planners and operators | &2
Gender and SOC|aI This presentation is based on the interim report
i H H compiled by the research team of Risetogether
inclusion In_ (2012/01/29) http:/irisetogetherjp.org/?p=492
reconstruction process Objective: To record the gender differentiated impact of

Earthquake and Tsunami and recovery process and use
the data for policy recommendations

e Risetogether http:.//risetogetherjp.org/
(Research Team: Ms. T. Yunomae, Dr. A. Tsuge, Dr. M.
Yoshihama and K. |keda ) funded by Oxfam Japan

e June 2011 ~May 2012

Experiences of people engaged in planning
and operation of reconstruction
since March 11

2012 /02122 Questions
Keiko lkeda « Type of reconstruction activities?
(Shizuoka University) « How to understand needs of women/vulnerable groups ?
E-mail ekikeda@ipc.shizuoka.ac.jp ¢ How to address them in reconstruction programs?
e Lessons learned and problems faced?

o Gender-sensitive and vulnerability-reduction
-focused disaster recovery policies/programs

Basic Reconstruction Law (June 24, 2011)

(1]
29 Organizations / individuals EE
a & — - " - [ 1]
engaged in reconstruction activities in Miyagi | ¢
and lwate Prefectures. (as of Jan.5)

A. Women's group working for women, ... Incorporate opinion of various group of people
Gender equity section of local government including women, children, the disabled....

B. Rescue and reconstruction organization Reconstruction Guidelines (July 29, 2011)

C. Local government (other than A) Programs: )

O Ni&dical petitifisn 1)Building resilient community

: ) T 2)Rebuilding life: counseling, employment,

E. Educational institution entrepreneurship development

F . Local assembly 3)Rebuilding economy: farming, tourism, welfare

G. Local leaders (neighborhood association etc) Disaster Management Basic Plan (Dec. 2011)
Safety / participation in management of temporary
housing community

(111
1. Identifying gender and specific 444 Consultation with the vulnerable / women ?
i e ongrgconstructionp 53' - Space use of evacuation shelters

~

1) Both those affected and assisting them with
reconstruction are aware that women and
men have different reconstruction needs, but
were not always able to understand and
address the diverse needs

2) Difficulty of reaching families with the aged/

the disabled or single-mother HH who
did/could not stay at emergency shelters.

Consultation with the vulnerable / women ? 3
- Space use of evacuation shelters

Miyagi 2011/08
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Meaning of ‘We are OK’
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* Women-only discussion session with female social
worker

e Local government's undersign

e Local women's group work with the local
government

s Simple check sheet (easy to fill in, privacy is kept)

1. Identifying gender and specific
heeds on reconstruction
O The need for gender-specific and socio-
economically disaggregated data

o vwomen's and vulnerable group's engagement in
defining what are reconstruction needs ]
workload, violence, ... Seriously lacking

O Meeds assessment team (both sex)

Meeds assessment with head of household and
community leaders is still common

1. Identifying gender and specific
needs on reconstruction
o Developing mechanisms to share gender
sensitive information

O Employment of reconstruction social wonkers
assigned to temporary housing community

(& training on genderivulnerable people's needs

o Use of gender analysis tools
Senously lacking

o Community-based participatory process
o Recowery early assessment by planners

Who does what for recovery?
WWho has access and control of what?
YWhat hampers meaningful participation?

o

2. Addressing gender and specific needs i
reconstruction programs

1) Increased workload (family care) for women

2) Recovery related work for men, overwork of
men < large unemployment of women

31 Increased violence against women, DY

41 Very few programs targeting single-father
family, and relaxation and social networking
for men (especially aged men)

Addressed, but with no systematic gender
disaggregated data

L
o
Responding to income insecurity of E
women, aged and other vulnerable people | ¢

B Bt it ELT
F] = S (108%) 1443
o L EEE mEO0RR)
o
; gl ﬁ B 1518 2232
| =] 398
o—3X 243 3760
_ # 2 391
g1 s a7
L 589
? O 1150
¥ miaw® R mm- -
T R (I a5 1108
7 whame 3530 5617
5 3 950] 2006

Responding to violence against women
after disaster

Message card with hotline numbers
‘Seeking privacy and personal security is no
selfish even during disaster’

Fukushima 2011/06

o Counseling services for women

o Gender balanced paid reconstruction job
@ Most reconstruction jobs in the market are “for men”
OEntrepreneurship training for women
OHandicrafts making (NGOs)
OEmergency Employment Creation Scheme (MoHW)

“delivery care project” “social work” “community
cafg”

@ poverty of single mother family
o Gender equitable housing and financial
services

@household-based distribution of recovery donation
and temporary houses

3.Increasing the representation of women
and vulnerable groups in post-disaster
decision-making
1) Women/vulnerable people were not
sufficiently participating in decision-making
of recovery planning

2) Women's leadership was not common
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o Increasing the representation of women and

& g : o Working with local women’s organizations
vulnerable groups in decision-making

OGender equity group in “Reconstruction Agency” OSS;%SS::Hg’b%rgilggzg‘e’t;?z;;l minortty,
@Only 3.4% of prefecture disaster management committee ) y L '
members are women [Zenkoku Chijikai 2008] ORetired community nurses and day nursery

teachers, community social workers

r’:ﬂﬂn::‘n:lemm o Developing the capacity of local women
leaders

Iwate Pref. 2A (18AH) OStory of some local women leaders who
Miyagi Pref. 1A (12A5) volunteered managing shelters
Sendai City 3A (16.A)

National committee 3A(15A5)

Many local women’s groups joined
reconstruction

4. Need of assisting those who assist
reconstruction
1) Work environment of female reconstruction
planners and operators
2) Remunerations and secure employment
status (local women's groups)
kushima Gender Equity Center, 2012, 7t . 3) Affected and working for reconstruction,
Bty : while caring for family

%5
A ”W!ﬂnu "

Fu

Women’'s Room was opened
Three local women'’s group managed the room
- chatting with women, coordination with groups
from outside, refer to government service
The prefectural govt's gender equity secton supported

(2) AYZ - F4—L (RFRE ) TEEORE : 2005 FH Y I —)LEDIREEA 5 |

Earthquake 2005, Pakistan

» Highly fragile built
environment when shaken by
the M 7.6 EQ,

Devastated 30,000 square
kilometers of the area.
Killed more than 73,000 people

Reconstruction Realities

Kashmir EQ 2005 including 18000 school children.
About 600,000 families were
s de h I
Ghazala Naecem, Pakistan e onmee s - ]
Affecting livelihood and Above: Aerial view of devastation
infrastructure in nine districts caused by EQ 2005- Balakat City, KPK

Building Types in Pakistan Built Environment- Current Scenario

o, : AP of . .
Total Buildings 1998 » 5 % Engineered Building » 42 % Brick Masonry:
2% Census 15818279 Stock- Islamabad Interior Lahore
% 36% Estimated ........
E] 2005 ->18994185
%5 % - 2012-> 22877261
]
4% 6%
L - -y - 2%
& oA —
‘}P fo ({'{\
« & b?w &
., v & steel, bamboo
i &
& < & < & wood and straw
o &

&O
only 5% engineered buildings ﬁﬁereas more than 75 % structures of|
load bearing brick masonry and adobe.

Source: Built Env. Research Study , Prof Sarosh Lodi, NED University Karachi
3
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Built Environment- Current Scenario

» 4 % Stone Masonry
Northern Area- AJK

» 36 % Adobe

Built Environment- Current Scenario

» 6 % reinforced Masonry b 2 % Others

Reconstruction Target

600,000 houses
6298 educational facilities
796 health units
6440 km of road network

50-70 % of the infrastructure (telecom, power, water etc)

» Challenge

Who & How ............
No Institutional Arrangement

» Response

Earthquake Reconstruction and Rehabilitation Authority”
(ERRA) was constituted on 24th Oct 2005

Sectoral Challenges

» ERRA intervened in twelve different sectors grouped under four
clusters:
Direct Qutreach to Households and Individuals,
Rural Housing, Livelihood and Secial Protection

Social Services,
Education Health, Water and Sanitation

Public Infrastructure,
Governance, Transport, Power and Telecommunication

Cross Cutting Programmes
Disaster Risk Reduction, Environmental Safeguards and Gender Equality

Housing- Challenges

Unreliable Data Base (No Updated Documentation Record
Individuals & Land)

Legal Aid Centers

Bank Account for Cash Grant
Special Arrangement for Banking System

Male Dominant Society
Established Women Committees

Housing- Challenges

Relocation
Individual- Comparatively Easier
Town- Alternate Site, Community
resistance

Many fold increase in Construction Activity - Aggregated
Demand of Building Material and Trained Workers

Construction Hub in affected Districts
Training of Costruction Workers

Deforestation -Tremendous pressure on Natural
Resources

Housing- Challenges

Building Design/standards

Non-engineered Structures- Developing
Guidelines

Dissemination among self buiders and contractors
Seismic Buiding Code

Monitoring & Evaluation
Field Al Teams (Assistance and Inspection Teams)

Grievances redress system for house
ownerships, land availability and relocation issues.

Housing (updates & Impacts)
» Updates

Progress so far 92 %
Over 250,000 trained human resources for seismically safe
non-engineered construction.

» Social Impact:

Promotion of safer reconstruction methods and new
technologies

Established Culture of Compliance

Enhanced level of confidence in reconstructed houses. During
a survey in 2008; 88 %consider their new house safer.
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Housing with Owner Driven Appr

oach

]

Health

» 306 health facilities (267 were pledged by donors but
later 92 facilities were dropped)

» Challenges:

» Integration of Smaller Units into Primary Health Care
Centre L g

» Sustainability

First dialysis center
at AJ& K, Abbass
Institute of medical
sciences

Muzzaffarabad
13 14
Health Health
Social Impact £5.5%
70 4
» Updates: » A great proportion of patients Post EQ Facilities
» 173 health completed, 86 are under construction and 47 are felt donor/ NGO provided " 2
at designing/ tendering stage. Overall 84 % Progress. health facilities are better than  «
the facilities managed by the L
» very few health facilities are fully operational, primarily due to government. ’: |
the lack of government’s capacity to maintain and manage. Reason for Improved o —d
Health Facilities Better same  Deterioated
Instead of pre EQ smaller health E |
unit an improved Rural Health 51
Center with modern facilities of H
minor OT other diagnostic facilities [ ﬂ 2008 ERRA Social
was constructed at Chokothi-AJK 51 ) Impact Report 2008
New Equipment  Improved Trained Scaf
Bimproved  Construction

16 medicine supply

Education

Challenges:

» Land availability was a big issue, many institution were to
be relocated for improved facility.

» Government department have serious capacity limitations
.

Instead of three to ten rooms
Pre-EQ facility more than 20
rooms school are built with all
allied facilities

Education

Updates

» 38 % completed whereas 36 % are near completion.
(75%)

» Operation and maintenance of completed facilities is the
basic challenge for concerned provincial and state
government

Social Impact

» The new enrolment in primary schools has increased by
90 % as compared to pre-EQ enrolment.

Water Supply & Sanitation

Challenges

» The scattered water sources in the rugged terrain and
inadequate supply system

» 4001 Water Supply Schemes (WSS) and 623 sanitation
projects. »
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Water Supply & Sanitation

Updates
» 84% completed

Social Impact

» Installation of water supply schemes
(WSS) within the proximity 75m radius
compared to pre-earthquake situation,
on average, a household resulted in
saving one hour daily.

» Improved behavioural changes on
hygiene and sanitation in the community.
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Way Forward

» Sustainability of all the “build back better” facilities by
improving capacities of line departments

» Preparedness for future disaster risks for optimum utilization
of country’s scarce resources.

» Integrating disaster risk reduction into development. (e.g. B.C.
implementation)

» 2010 and 2011 mega floods reconstruction demands
» Integration of lessons learnt by ERRA

» Measures to reduce carbon footprint & climate change adaptation
strategy

Using the natural
safeguards

» Evacuation Route
» Pedestrian Access to DRM Park
» 800 steps, with 5 rest area
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LESSONS OF RECENT GIGANTIC
EARTHQUAKE DISASTERS IN JAPAN

Taiki SAITO

Chief Research Engineer,
International Institute of Seismology and Earthquake Engineering (IISEE),
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1923 Great Kanto|1995 Great Hanshin|2011 Great East
Awaji Earthquake (Japan Earthquake

Earthquake

I Kanto Earthquake Kobe Earthquake  Tohoku Earthquake

CECN 1923.00.01 1995.01.17 2011.3.11
11:58 05:46 14:46

7.9 0 9.0

UL OBECY Around 105,000 6,434 19,312
missing as of Dec.2011

Build. Collapse 75%
Fire 12%

Tsunami 92%

LYETL LTS Fire 85%
of death

Sau

Towpe g Tokya @
Building Research Institute (BRI) @
3 4
Size of earthquake fault Intensity of Tohoku Earthquake
Peak Ground Acceleration
- - IThe
P / \ Mo [Name of station maximum
" 1 |K-NETH MY G004) 2933gal
2[K-NET M (MYG012) 2019gal
3|K-NETH &(IBR003) 1845gal
40" A|KNETH & (MYGO13) 1808gal
5|K-NET8E(IERD13) 1762gal
£ 8|K-NET4H(TCG009) 1444gal
40 1995 Kobe Earthouske W7 %" 7|K-NET &RT(FKSO16) 1425gal
B 1928 Kento Eurthauake 009 [kt net  (FKSH10) 1335gal
ca N 8|K-NET# B(IBROD4) 1312gal
2011 Tohoku Earthauake (0.0 w 10[KiK-netZ RTCGH16) 1305gal
T 130" 138" 140" 1457

1960 Chile Earthauske (9.5) BT, L T J (data from National Research Institute for

2011/03/11-14:45 38.103N 142 860E 24km MI.0  Earth Science and Disaster Prevention)

5 6

Comparison between TOHOKU and KOBE Earthquakes

Kobe earthquake (JMA Kobe)

-- Kobe earthquake (JR Takatori)
Tohoku earthquake (Tsukidate)
Tohoku earthquake (Shiogama)

Pseudo Velocity(cmis)

— Component of Structural
A o o e Period 1-2 second that
: : affects Timber and low
Period(s)

RC structures is small

- Component of Short period is dominated at around the epicentre
- Component of the period of 1-2 second that affects structure is small.

(slide from ATC-JSCA meeting)

1923 Great Kanto Earthquake
(Kanto Earthquake)
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1853 USA Ship

| 1855 Ansei Earthquake |

1840 The Opium War ;

in China v.s. Britain

1603 Edo Period

T T
1600 1700 1800 1900 2000

Shogun Emperor

Tokugawa Family Traditional wooden house Western style brick house

Transition to western culture i

Government recommended buildings made of brick.

Ginza Brick Street (1873)

Asakusa Brick Tower (1890)

1891 Nobi Earthquake (M8.0)
1923 Great Kanto Earthquake(M7.9)
1924 The first seismic code

Brick = Reinforced Concrete

Ginza Brick Street (1873) Asakusa Brick Tower (1880)

Lessons from 1923 Kanto Earthquake

* Brick building was introduced as the symbol of
western culture and fire resistance structure.

* No scientific study about seismic resistance.

* It was a trigger

— to develop the first seismic design code in the
world,

— to give up brick structure and shift to RC
structure,

— to develop original structure (SRC, RC shear wall)
Quick and brave decision.

Before 1971 After 1971
- e
1995 Great Hanshin-Awaji Earthquake & || e
Kobe Earthquake
( quake) [ L
Shear failure Flexural failure
i T c10em
[30em M| T15cm
- ‘Z/
B B

1968 Tokachi-oki Earthquake b

1971 Revision of AlJ Standards for RC

1978 Miyagiken-oki Earthquake

1981 Revision of Building Standard Law

Two stage design procedures

C,=0.2 moderate earthquake

Seismic Elastic analysis
force Weight W Building must be elastic based
on allowable stress design.

F=C,W
=1.0 strong earthquake
W

— Limit state analy5|s

resistance Bmldlng capacity must be
checked to prevent collapse.

CT 1.
m.
1

Designed before 1981 Designed after 1981

Collapse of buildings designed after 1981

Collapse of buildings
After 1981

% 21 1971~1981 1995 Law on the
promotion of the
earthquake resistance of

76% Before 1971 bqulng
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Lessons from 1995 Kobe Earthquake

Seismic design code was revised every time after
severe earthquake damage of buildings.

The higgest revision was made in 1981
introducing the regulation to check the seismic
capacity of a building.

* The building designed after 1981 survived well at
the 1995 Kobe earthquake.

* It was a trigger to promote seismic retrofit of
existing buildings designed before 1981.

-

2011 Great East Japan Earthquake
(Tohoku Earthquake)

Introduction
Casualties Damage to buildings
Deaths 15,843 Total collapse 126,315
Missing 3,469 Partial collapse 227,339
Injured 5,890

More than 92% of casualty was caused by Tsunami induced by the
earthquake.

The earthquake shaking was also strong in wide area of Japan;
however, the damage of buildings due to shaking was limited.

Source: National Police Agency, as of 22 December 2011

The 2011 Tohoku Earthquake Tsunami
Jaint Survey Group -

Epicenter

Tsunami Speed

V(ml/s)=+g(m/ 5%) x(z(m) +h(m))

Where g :eravity accelerstion(=9.8 m/s’). z  depth of water. h tsunami height

gl

¥ =+/9.8x4000 =198(m/s)=T13(km/ h)

Jt ¥ =36(km/ h)

Typical damage state — RC structure (2)

« turnover and drift of an entire building

Typical damage state — RC structure (3)

Entire building suffered from significant sinking following the
effect of erosion in the ground.
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Typical damage state — Steel structure (1) =

Turnover and drift of entire building following the fracture of
exposed-type column base

Column bases

Typical damage state — Steel structure (2) &

+ Turnover and drift of entire building following the fracture of
column capital

+ This type of damage was observed in the buildings whose
columns have concrete encased base or imbedded type base.

Typical damage state — Steel structure (3) 22

Main columns and beams in some buildings are almost intact after all the

external claddings were swept away. But they have residual deformation in
columns.

LT [y

Typical damage state — Timber structure (1) 26

Entire buildings are swept away.

Typical damage state — Timber structure (2) #

If timber structures are located just behind a relative large-scale building,

they were not swept away because of the decrease of direct tsunami effect
on them.

28

Normal flow Flush flow

3

cm—

%]

==

v<vaD Smooth Tsunami v>viB  Atrocious Tsunami

Water depth is shallow and flow
speedis very high. When it
attacks the building, 1t goes
jumping up

V. flow speed
8 gravity acceleration
D, water depth

Nikkei Construction, Qutline of
Infrastructure Damages, Nikken BP, 2011

Guideline on the structural design of buildings for
vertical evacuation from tsunami

2005 guideline building

Design wave pressure
q. = pg(3h-:)

Design water depth: h

2011 guideline

q. = pglah-z)

Lessons from 2011 Tohoku Earthquake

* There is a need to consider tsunami force in
building design in a tsunami hazard area.

* Building damage due to earthquake shaking was
limited to old buildings designed before 1981.

* However, the following problems emerged;
— Extensive liquefaction occurred,

— Nonstructural damage such as fall of ceiling panels
caused human loss and regulation must be reviewed.

— Highrise building sufferred large & long time shaking.
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Conclusion

* Tsunami has attacked Tohoku regions repeatedly.
However, people forgot such lessons and started living
again in dangerous areas near the ocean.

* The return period of the gigantic earthquake is too large
for human to keep awareness of disaster prevention.

* Therefore, it is important to change regulations or make
the new ones reflecting the lessons as soon as possible.
Also, sharing such experience with other countries is
very important.

32

Japanese people are deeply grateful of
the strong support and encouragement
which people in other countries have
given us through this difficult time.

Thank you very much
for your kind attention.

(4)
SixZE. EIH, BEE)
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optimal combination of retention and risk transfer to protect
fiscal balance

High severity

Risk

Transfer
Insurance/Reinsurance
Contingent credit Risk
Reserves Retention
Low severity
Low frequency High frequency

Sources: World Bank Group

() BDR (i) R
ACTIVITIES ON EACH STAGE AFTER THE DISASTER
. RELIEF RECOVERY RECONSTRUCTION
| Up to & months | Up to 18 months | 12months onwards
OBUECTIVE:
Remnstmcmon of All
International s 1O
cpmm Trads, bnking
Cooperation, DRR, CCA ; e e
9 ’ ’ . Wmm
= Recovery of Govem!
Recovery, & e
ngam 1o Development
.
Reconstruction =
(1) '6DR ) 18R
Country Catastrophe Risk Financing Model Governments have Various Instruments
| ; to Finance Natural Disasters
Reduce 1 _/.“ -/,--’
N x \"-‘\ el mgm'ﬁ B msmn’mm o g hf"
< Transfer -« Post-disaster financing.
. < "'-‘ Budget contingencies
( - Donar assistance (relief)
\ (\ Finance 5 Regular Budget
b b \ Domestic credit
External credit
Three pillar model Donor ass. {reconstruction)
— Assess and reduce government liability/exposure to natural Ndicrende
disasters (disaster risk reduction) Exante financing
x N " " Reserve fund
— Promoting risk transfer to private sector (insurance markets, Contingent debt
capital market) Parametri insurance
+ Increasing cat insurance penetration of homeowners/farmers/SMEs Traditional insurance
— Financing sovereign risk
= Securing immediate liquidity and budget support after a disaster e
Sources: World Bank Group
() BDR (i) R
Catastrophe losses are mostly borne by governments
= A country catastrophe risk financing strategy relies on an and households in developing countries...

Financing of catastrophe losses in developing countries

80000

70000

60000

50000

US$ Million
40000

20000

10000

0
0871989 1991 1903 1908 1967 1999 20m 2003
aworage

[ BEmergency relief aid ®lInsured loss DORetained loss ]
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(i) IEDR

PRIORITIZATION OF ACTIVITIES —
RECOVERY & RECONSTRUCTION STAGES

Article 56 paragraph (2) of Gov Regulation 21/2008:

= To accelerate recovery of community life at post-disaster area,
regional government shall set priorities for rehabilitation activities
= The prioritization shall follow analysis of loss and damage
from disaster (DaLA).

Article 75 paragraph (2) of Gov Regulation 21/2008:

= To accelerate the rebuilding of all facilities and infrastructure as
well as institutions at post-disaster area, Government and/or
regional government shall set priorities for reconstruction
activities.

= The prioritization shall follow analysis of loss and damage
from disaster (DaLA).

(@) I5DR
Post Disaster Needs Assessment (PDNA)

DaLA - For Estimation of Disaster Impact and Needs for
Recovery and Reconstruction
+ Disaster Impact Assessment at Macro-Economic and
Household Levels, and Estimation of Needs for Recovery,
Reconstruction and Risk Reduction
Damage
+ Destruction of physical assets
= Occur at the time of the event
» Measured in physical units and replacement value
Loss
» Changes in economic flows
+ Occur over a relatively long time period
+ Expressed in current values
Needs
+ Disaster risk reduction and climate adaptation needs
+ Social needs

UNISDR Secretariat Asia Pacific

UNESCAP Building - 4th Floor, Section B
Rajdamnern Nok Avenue - 10400 Bangkok - Thailand
Phone:+66-2-288-2750 Fax:+66-2-288-1050
jerry.velasquez@gmail.com
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12 JANUARY 2010 EVENT

Masonry Shear wall Crack (Window)

U Typical Earthquake Damage

U Repair Technical

Masonry Shear wall Crack

Mi k
inor Cracks (X-Crack)

Wall out of plane Failure

Concrete Column Rupture
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Repair Technical

rie

Repair Technical

ANENEREW

Repair Technical

Repair Technicai
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@ hine Pilanhropy Rasearch lnetituta

Wenchuan Earthquake
Building Safety Issues

Dr. Wang Zhenyao
Dean, Philanthropy Research Institute,
Beijing Normal University, China
2012-02-22, Tokyo, Japan 1

e Fab. 22, 2012
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The serious §
situations of
Wenchuan
Earthquake

b Fob. 22, 2012




@hmm-muiu @ﬁnnmwhﬁu

First, the construction code or
standard should not be lower.

There was too low stansard
before earthquake. In rural, the
buildings almost were no standard
to prevent earthquake.

e Fab. 22, 2012

@hmmmmu @&nnmmmm

Tangjiashan Mountain Quake Lake

Second, the buildings location
should be carefully choiced

S

especially in mountain district
including the coast line

e Fab. 22, 2012

() i Pl antrepy Banorch netitatn
Third, the terrain of the L/)
vast affected area is

complex, limiting the Third, the foundation of building,

Befficiency of rescue efforts . .

especially first and second floor
e e are very important.

= Collapsed buildings

most buildings collapsed because
the first floor was not enough
strong.

@hmm-muiu @ﬁnnmmwm

* According to CDSN, by 12:00, September 1, which was the 112™ day after the
Earthquake, there had been over 27,000 aftershocks, of which 8 measured above
6 Ms and 39 measured above 5 Ms. The strongest aftershock measure 6.4 Ms and|
occurred in Qingchuan on the afternoon of May 25.

Y™,

Fourth, the good training program
for evacuation is very important

Good case is Sangzao School!

1 minite 38 seconds, more than
2000 students escaped classroom

and lined up! No people hurted!
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(5 i Nilmtry Bt it
Quake-afflicted people were removed

A bird’s-eye |
view of the
affected are i
" the quake-afflicted people
were facing great
difficulties

@}) hine Pilanhropy Rasearch lnetituta

Fifth, porvide temporary shelters
or tents sould discuss with
disaster people!

@;) e i aropy Boenarh nstitutn

* On May 20", the headquarters decided to purchase
900,000 tents and tarpaulins and thousands of tons
of awning cloth urgently and required it to be done
by June 20;

* the headquarters decided to purchase 1 million mobile
rooms and each province should start to help the
rebuilding efforts in certain counties that they
supported.in order to fully guarantee the temporary
shelter for the victims

* Sichuan Province was also determined to issue 2000
RMB subsidies to every farmer household who built
temporary shelters for themselves to encourage
farmers to build temporary shelters for themselves. B

() i ilathropy arch ottt
e relocation were strenuous and pressing with the relocated
population exceeding 10 millio i
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Knowledge should be widely
disseminated

especially good stories
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Lessons Learned from
Coordination and Management in

Rehabilitation and Reconstruction:
With Special Regards to the Housing and
Settlements Sector

Japan, February 22™ 2012

Bambang Sudiatmo
Indonesia

Aceh and Nias Indonesia Post-disaster

IMARIGSTHALERY RHIN O ROFE0 BRIV D IGERELBEPQRFEL!
THE 30-FEET HIGH TSUNAMI STRUCK...

o Desember, 16" 2004
Earthquake (9.1 Richter Scale)
and Tsunami n Aceh

221,205 people killed/missing
635,384 people displaced
139,195 houses destroyed with
65,185 houses heavily/lightly damaged
3,415 schools destroyed
1,927 teachers killed
517 health facilities destroyed

800 km x 1 to 6km
destroyed
1,089 religious facilities destroyed

669 government buildings destroyed

2,618 kilometers of road destroyed
B( qﬁ‘,' 119 bridges destroyed

Equivalent to: () ” :

*Tokyo to Sapporo, or s

«Tokyo to Hiroshima

(]

ports destroyed
airports or airstrips destroyed
g 13,828 fishing boats destroyed

March, 28% 2005, Earthquake (5.7
Richter Scale) in Nias Island

Establishment of the Agency, its Roles and Principles

= The Agency of Rehabilitation and Reconstruction for Aceh and Nias (BRR Aceh-
Nias) was enacted by the Law No. 10/2005, with mandats:

+ To implement rehabilitation and reconstruction projects financed by the GOI
+ To coordinate projects financed by donors, NGOs and other development partners

* The BRR’s key principles:

Towards Donors and
Development Partners

Towards Community Internal Discipline

To maximize the effectiveness
and efficiency of the
coordination and
implementation of the projects,
the organization was
decentralized into six regions.

. . 73,869 hectares of agricultural lands destroyed

BRR Housing Departement’s Roles towards the
Development Partners’ Projects

« Registering, selecting and coordinating NGOs/donors/development
partners’ projects (through Project Concept Notes /[PCN mechanism)

* Land acquisition (if needed)

+ Facilitating land preparation (cleaning/hoarding)

 Facilitating matters dealing with local government (e.g. IMB permit) or
other government agencies

+ Coordinating in determination and legalization of beneficiaries
* Design consultation
* Provision of basic and supporting insfrastructure and facilities

+ Conflict mediation (dispute with communities, contractors, other
development partners, etc)

* Legal issues consultation
* Replacement of construction management
* Monitoring the development progress (through PCN mechanism)

Funding Structure

Total budget

100% = USD 6.7 Billion Housing in Aceh Besar
‘Canada

Govt of Bilateral & Hospital in Calang
Indonesia Multilateral Spain
donors

Malahayati seaport
Netherlands

NGOs

Calang-Meulaboh road
Japan
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Composition of the Housing Development

Financial Resources & Contribution
BRR Roles M ¢ (based on the number of
anagemen housing build)

Build
GOl Budget »
Executing and -BUDGET’ projects) 90 th:::::: unit

+61%

implementing BRR own
pojects

Implemented by 22 Project
Units

ey Development Partners’ Budget
Coordinating, (“OFF-BUDGET projects)
facilitating and

monitoring/reporting

the partners’ projects

Implemented by 144
organizations (NGOs[donors,’
other development partners)

Composition of Development Partners

BIG

QOrganizations which has 24 49,601

committment (16%) (58,7%)

> 1000 housing units

MEDIUM

Organizations which has 72 32,796

committment between 100 - 1000 (49%) (38,8%)

housing units

SMALL

QOrganizations which has

committment = 2,143

<100 units (35%) (2,5%)

= Note: Big organizations 147 84,540
(100%) (100%)

Geographical Distribution of Projects

An example of wall
information map

The geographical
distribution of the
projects was
shown on the map

The names and

symbols of
The data of houses build organizations
according to: the who build the
districts and ‘on-budget houses
- off-budget’ category
which was updated

regularly.

Main house of
36m’ v

concept of
growing house L

Not a semi-

Easy supply of

logistic efMiclart

Examples of Relocation area and BSPT for renters

“Beuramo” Labuﬂy and Neuheun:
+Houses are built by Islamic Relief, ADE,
Australian Red Cross, UNEP and BRR

+Public infrastructure and facilities by BRR

¥
China Charity Federation

Budha Tsu Chi — Neuheun

A CLOSER LOOK AT ONE OF THE JUNCTIONS

ASSETS MANAGEMENT IS DONE FULLY ACCO
WITH GEOGRAPHIC INFORMATION SYSTEM

ERTM FHE KDNVEDLTRANE G ESSEARNVIEN RBER SYSTENL SYSTEM!
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Lesson Learn
* Maintaining “URGENCY"” at all time (have crisis mindset)
* Speed vs Quality (continuous evaluation and balancing)

+ Shifting of Priorities and Resources (adapt to local needs, readiness
and conditions)

+ FOCUS on “the beneficiaries”, and its participatory devt

« Effective coordination (PCN review, various working groups, Donors
meeting, CFAN/NISM, onsite problem solving, joint evaluation, shared
information, etc.)

+ Don't put a problem into the table, unless you have alternative
solutions

* Don't afraid to make mistake, but don’t repeated that again
(continuous improvement)

(4) WEKXE (BEREFEFEBEIFL 2 —LERRE) TBRICETHEFEOERMERX

EDHEN |

Thank you...

<

LESSONS OF RECENT GIGANTIC
EARTHQUAKE DISASTERS IN JAPAN

Taiki SAITO

Chief Research Engineer,
International Institute of Seismology and Earthquake Engineering (IISEE),

Building Research Institute (BRI)

1923 Great Kanto|1995 Great Hanshin|2011 Great East
Earthquake Awaji Earthquake

B Kanto Earthquake
EEC 1923.00.01 1995.01.17
11:58 05:46
[Magniude ) 7.2

Around 105,000 6,434
missing

L Ll Fire 85% Build. Collapse 75% Tsunami 92%
e Fire 12%

Kobe Earthquake

@-\m- Tokys g

Japan Earthquake

Tohoku Earthquake
2011.3.11
14:46

9.0

19,312
as of Dec.2011

4
Size of earthquake fault Intensity of Tohoku Earthquake
Peaak Ground Accelaration
- 7 The
~ 7 R Mo [Mame of station maximum

1[K-NETHRE(MYG004) 2933gal

2|K-NETHRMYGO012) 2019gal

POA fgal] 3[-NET B fZ(IBRO03) 1845qgal

20000

0ee.e A|H-NET# & (MYG013) 1808gal

! bl [N PrY—————, 1762gal

¢ ( "ven | 8[knETS mrcs00s) 1444gal

22 1505 Kobe Earthauake 00.2) N 2ol tlereramiEksng 1425gal
e e .

B 1923 Kanto Earthauabe 9] 2o | slraknem s FrsHin 1335gal

¥/ H oo | 9lrmeTxB0ER00Y 1312gal

— 2011 Tohoky Earthouake 08.0) . l[EII._ 22 | 10)sik-net B R(TCGH 1) 1305gal

130t 135° 140t 145°
1960 Chife Earthuske 0. 5) D rAT o Mo W Spomteiaty {data from National Research Institute for
2011/03M11-14:46 38.103N 142 860E 24km M3.0  Earth Science and Disaster Prevention)
5 6

Comparison between TOHOKU and KOBE Earthquakes

z | s [ Kobe earthquake (JMA Kobe)
Kobe y (JR Tak

——— Tohoku earthquake (Tsukidate)
Tohoku earthquake (Shiogama)

Pseudo Velocity(emis)

Component of Structural
I'.||01 Olt Loy t.O 1_2 that
4 affects Timber and low
Patiodis) RC structures is small

+ Component of Short pericd is dominated at around the epicentre
+ Component of the period of 1-2 second that affects structure is small,

(slide from ATC-JSCA meeting)

1923 Great Kanto

(Kanto Earthquake)

Earthquake
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Transition to western culture ! ’

1840 The Opium War é

in China v.s. Britain

Government recommended buildings made of brick.

1603 Edo Period

I 1
1600 1700 1800 1800 2000

Shogun Emperor

-

. A
- Ginza Brick Street (1873) Asakusa Brick Tower (1890)
Tokugawa Family ~ Traditional wooden house Western style brick house hitp/www. sice-et : 10106 hitp:/ishigekeura.exblog.jpi1 5727970/

9

1891 Nobi Earthquake (M8.0)

1923 Great Kanto Earthquake(M7.9) Lessons from 1923 Kanto Earthquake
1924 The first seismic code

* Brick building was introduced as the symbol of
western culture and fire resistance structure.

* No scientific study about seismic resistance.

Brick - Reinforced Concrete

* |t was a trigger

— to develop the first seismic design code in the
world,

— to give up brick structure and shift to RC
structure,

— to develop original structure (SRC, RC shear wall)

Ginza Brick Street (1873) Asakusa Brick Tower (1890) . P
i ikt ol Rt exblog JSHST27970/ Quick and brave decision.

" 1968 Tokachi-oki Earthquake 2

1971 Revision of AlJ Standards for RC

“~w5 1 Before 1971 After 1971
I. N - —
1995 Great Hanshin-Awaji Earthquake _ J‘i ot
(Kobe Earthquake) ] | | | | |
4 Shear failure Flexural failure
-E- I10cm
]| T30em I150m
i%‘j H.:wcm
13 14

1978 Miyagiken-oki Earthquake
1995 Great Hanshin-Awaji Earthquake

1981 Revision of Building Standard Law

Two stage design procedures o mm y
L
C,=0.2 moderate earthquake :. .
L

1
Seismic Elastic analysis ;
. Designed before 1981  Designed after 1981
force Weight W Building must be elastic based
F=CW ::> on allowable stress design.

Collapse of buildings

After 1981
C,=1.0 strong earthquake

GW - . 2 21 1971~1%81 1995 Law on the
Limit state analysis 5
o Building capacity must be P onc S
. n H
resistance chbtked bo ordvant colla asa. earthquake resistance of

76% Before 1971 building
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Lessons from 1995 Kobe Earthquake

* Seismic design code was revised every time after
severe earthquake damage of buildings.

* The biggest revision was made in 1981

introducing the regulation to check the seismic

capacity of a building.

The building designed after 1981 survived well at

the 1995 Kobe earthquake.

It was a trigger to promote seismic retrofit of
existing buildings designed before 1981.

2011 Great East Japan Earthquake
(Tohoku Earthquake)

Introduction
Casualties Damage to buildings
Deaths 15,843 Total collapse 126,315
Missing 3,469 Partial collapse 227,339
Injured 5,890

More than 92% of casualty was caused by Tsunami induced by the
earthquake.

The earthquake shaking was also strong in wide area of Japan;
however, the damage of buildings due to shaking was limited.

Source: National Police Agency, as of 22 December 2011

The 2011 Tohoku Earthquake Tsunami
Joint Survey Group

Tsunami Speed

Vimls)=qg(m/! s")x(z(m) +h(m))

Where g gravity accelerstion(=3 8 mv/s"), z - dapth of water, h: tsunami height

e

¥ = /0.84000 = 198(m/ 5) = T130km/ )

ﬁ“ ¥ =36(km/h)

Typical damage state — RC structure (2) 21

« turnover and drift of an entire building

From BRI report

135

Typical damage state — RC structure (3)

Entire building suffered from significant sinking following the
effect of erosion in the ground.
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Typical damage state — Steel structure (1) 2

Turnover and drift of entire building following the fracture of
exposed-type column base

Column bases

From BRI report

Typical damage state — Steel structure (2) 2

+ Turnover and drift of entire building following the fracture of
column capital

+ This type of damage was observed in the buildings whose
columns have concrete encased base or imbedded type base.

Typical damage state — Steel structure (3) 3

Main columns and beams in some buildings are almost intact after all the
external claddings were swept away. But they have residual deformation in
columns.

Typical damage state — Timber structure (1) 2.

Entire buildings are swept away.

From BRI report

Typical damage state — Timber structure (2)

If timber structures are located just behind a relative large-scale building,
they were not swept away because of the decrease of direct tsunami effect
on them.

28

Flush flow

P

¥ Atrocious Trunami

Normal flow

(]

A— S

vVl Smooth Tsunami

Water depthis shallow and fow
speed iz very high. When it
attacks the bl ding, it goes

V, flow speed
£ gravity aceeleration

D, water depih jumping up

Nikkei Construction, Qutline of
Infrastructure Damages, Nikken BP, 2011

29
Guideline on the structural design of buildings for

vertical evacuation from tsunami

2005 guideline

Design wave pressure
q.=pg(Bh-z)

Design water depth: h

2011 guideline

q,=pglah-z)

(@ =1.5-3.0)

Lessons from 2011 Tohoku Earthquake

* There is a need to consider tsunami force in
building design in a tsunami hazard area.

* Building damage due to earthquake shaking was
limited to old buildings designed before 1981.

* However, the following problems emerged;
— Extensive liquefaction occurred,

— Nonstructural damage such as fall of ceiling panels
caused human loss.

— High-rise building suffered large & long time shaking.
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Conclusion

Tsunami has attacked Tohoku regions repeatedly.
However, over the years, people forget such lessons and
start living again in dangerous areas near the ocean.
The return period of the gigantic earthquake is too large
for human to keep awareness of disaster prevention.
Therefore, it is important to change regulations or make
the new ones reflecting the lessons as soon as possible.
Long time effort to keep memory of disaster and
educate people not to loose awareness is necessary.

Sharing such experience with other countries is also
important.

Thank you very much
for your kind attention.

KE

(6) FHr-FUy (o, EHEA

VAN EARTHQUAKE, TURKEY 2011

Dr. Nazan KILIC
Earthquake Department

@AD

REPIBLIC OF TURXEY

.' A’l'\
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23 October 2011 Van Earthquake

23 October 2011 Van Earthquake

Distribution of Aftershocks in Time

400

m50sM<80)
WADSM<50
W30 <M<80
[B20<M <30
D15sM<20

Number of Earthquakes

o At i
o 1 o 30 4 s s 7O 8 0 W00
Time in 24-hour-long intervals

09 November 2011
Van-Edremit Earthquake

Collapsed Buildings from 23 October 2011 Van Earthquake

« Preliminary Evaluation of Collapsed Buildings from Crthophotos produced by General Command of
Mapping

General Characteristics of Buildings

+ Building stock in Van city center and Ercis [
district center generally consists of 4-8 story | ===
reinforced concrete structures -

» In most of the buildings, asmolen slab
(infilled joist slab) Is used.

» Particularly, collapsed buildings are B
observed to have shops in their ground
levels with heights that are almost twice
the normal story heights.

+ In villages, most of the existing building stock
comprises of one- or two-story rural masonry
buildings

» with adobe, stone and brick walls

» constructed by local people without taking
into consideration any regulation, standard
and earthquake resistant design rules

» that are older than their expected service
life.

Damage in Reinforced Concrete Buildings

« Soft / Weak Story and Asmolen Slab
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Damage in Reinforced Concrete Buildings

» Improper Detailing of Reinforcement

Use of plain reinforcing bars,
Large stirrup spacing,

Inadequate / improper transverse reinforcement in the critical
regions (e.g. beam-column joints, plastic hinge region of column
ends etc.),

90° hooks at both ends of the stirrups, etc.

.

+ Poor Concrete Quality and Workmanship

e on Reconstructio

.@ﬁn o

Damage in Reinforced Concrete Buildings

« Infill Wall Damage

Damage in Masonry Buildings

+ Poor Wall-to-Wall and Wall-to-Floor Connections

Damage in Masonry Buildings

* Poor Material Quality and Workmanship

» Use of low quality mud mortar as bonding material between adobe,
stone and brick units

= Use of various load-bearing wall materials (i.e. adobe, stone or brick) in
the same building

FAD o et sns

As a summary,

* buildings that are not in compliance with
Turkish Earthquake Code,

+« poor quality construction
workmanship,

of material and

» lack of inspection
are the main causes of damage in the region.

—
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Earthquake Risk Perception in Padang :
Government officers, house owners and

builders views

na S. Pribadi
RCDM-ITBE

International Video Conference
on

Reconstruction of Safer Houses
after Earthquake Disasters

22 February 2012

A Research collaboration by Center for Disaster
Mitigation-Institute Technology Bandung, Center for
Disaster Study - University of Andalas, The National
Graduate Institute for Policy Studies (GRIPS) and
BRI Japan

Bory

=4 CRIPS
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Introduction
+ The Sept. 30%,2009, M 7.6
earthquake had caused 1,117
deaths, 2,902 injured, damaged
more than 120.000 building and
houses and major
infrastructures

“Build back better” approach
adopted in the rehabilitation
and reconstruction process, to
reduce the risk of future seismic
events

M 7,6 Earthquake, Wed.
(30/9) at 17.16 WIB. in
West Sumatera

(0.73 S-99.96 E, D 83 km, USGS)
+ Cost estimate for R& R : Rp - -

6.417 billion (approx. USD 713




Damage Level

District/City Medium Light Damaged

Padang City 2 16.544 23.314 49.493
Pariaman City i 3.717 4.382 13.577

District of Padang
Pariaman

District of Agam 5 1.908 1.722 5.742
Kabupaten Solok 51 175

District of
Pasaman Barat

7.719 6.210 45.042

925

District of Pesisir
Selatan

TOTAL 41,923

5.195

Mechanism of post 30 September 2009 earthquake Introduction
rehabilitation and reconstruction in housing sector for
West Sumatra Province Need to assess risk perception of actors within
BE W institutions and communities for better risk
3";‘@ ek et e bouang rabsbistonood communication in view of “Build back better” approach
‘r,_":r runmuﬂin.;arr::;:'n;;;;liuilw 30

e A perception survey on earthquake risk and on safer
housing construction as one component of data
collection of non-engineered construction in Padang City
has been conducted by CDM ITB, UNAND, GRIPS
supported by BRI of Japan in 2010-2011

Establishment of |

M (conuniey . oy Similar surveys have been conducted in Yogyakarta
i 2 p; and Bandung, Indonesia by GRIPS and CDM ITB on
2007 and 2008

of Facilitator e Targeted respondents : government officers (province

and city level), house owners and house builders/head
masons

R Survey Implementation
Objectives _ _
e The surveys were conducted in Padang during

the period of 15 to 27 December 2010.
o To better understand how the local government
officials, house owners and builders in Padang e Method of Survey:
Clty perceive seismic risk and ear‘thquake safer e Provincial Government Officers : Direct Interview
housing. o Local Government Officers : Interview and Questionnaire
(eonducted by UNAND and ITB)
i i i ouse Owners : Inferview on locatio
o To find the most effective recommendations for ;i Hmfbf Cumen Interview on omf on ,
disseminating and Supporting the earthauake o Housing Builders/Head Masons : Interview on location
safer housing in Padang City, in view of “build e Collected responses:
back better” approach implementation ¢ Provincial Government Officers : 15 respondents
¢ Local Government Officers : 15 respondents
® House Owners: 31 respondents

o Housing Builders/Head Masons : 75 respondents

Survey Implementation

Respondents’ Profile

Provincial Government Officers :

e TPT (Technical Supporting Team), Regional Development
Planning Agency (E%PE%A ), Residential and Spng::f Plan
Agency (Dinas Tarkim), Social Agency, Agency for Community
Empowerment- Civil Protection Division (Kesbangpol & Linmas
Prop. Sumbar), Regional Disaster Management Agency (BPBD
Prov. Sumbar)

Local Government Officers (head of office/secretary level):

¢ Public Work Agency

¢ Education Agency

® Agency for Community Empowerment- Civil Protection Division
® Local Development Planning Agency

& Disaster Management Agency (BPBD at City Level)

® Residential and Spatim! Plan ,4gency (Dinas Tarkim)
House Owners
House Builders/Head Masons




Findings and Discussion

Provincial Government
Officers View

Provincial Government Officers
Views

constructing earthquake safer house is worthy to implement
considering the severity of earthquake hazard in the region ,
but it is probably unaffordable for low-middle income
households.

the current monitoring and control of earthquake resistant
building works is not effective, except for government
building projects, however situation improves after the 30
September 2009 earthquake.

Need efforts in order to implement building regulation
effectively, such as socialization, monitoring , establishment
of building expert teams, and reintroducing traditional house
model (fumah minang) to the community

Local government
officers’ perception :

Question 4: Do you think that your city will be

severely hit by a big earthquake in near future?

Provincial Government Officers Views

West Sumatra is prone to earthquakes as well as to tsunamis,
floods, landslides and valcanoes.

Earthquake is an unpredictable hazard and also an important
issue but not the only main problem in West Sumatra (WS) and it
need to be managed.

Considering the limitation of human resources and existing
seismic risk in WS, DRR initiatives need to be prioritized instead
of emergency response

earthquake safer housing needs to be covered in Regional
Regulation.

Findings and Discussion

Local Government Officers
View

What local government officers think
about vulnerability root cause(s)?

Question 10 : What is the most critical root cause of

the vulnerability in building construction system?

‘mostly do not know

oontenoy [ 2 whether a big

earthquake will
severely hit the city
in near future”

After 50 years or never .1
Within S0 years |0
Within 10 years |0

Within a few years - 2

0 | 6

Number of Respondents

/4, ,,,,,,,,,, S W Y A ARA VA W A B ESs ARL

Question 17 : What is most difficult issue in enforcing building
code effectively?

Economic condition of people leading them unable to
afford good materials and technologies

Lack of building enforcement and information
dissemination system

Lack of appropriate technical know-how among

K
I
1 0
professionals
Lack of mativation to home owners for earthquake
safe building construction
0

Lack of access to practical techrigues by home-
owners

3 4 5 6 7 8
Number of Respondent

Building permit system

Question 20: What percentage of the city budget goes fo building control
system?

D 4

Question21
permit proce

ity inco

E*

income for the city rather than . _

Building permit system is
considered as source of

as an effective building control
tool, run on a cost recovery .
basis Namber of Respoadent




Findings and Discussion

House builders/masons
view

Builders/masons’ perception on

“Mostly do not
know whether
severe
earthquake will
strike in near

“collapse of own
house as most
contributing factor to
loss of lives”

Effect of earthquake, critical
component, vulnerability factor

Question 8: What is the main causative factor to make buildings vulnerable to
earthquakes?

Bad quality of malerial (beck, sand, cement,

rs not being able to afford the extra
ed for carthquake resistant system

Lack of awareness to homeowners on need of
eanthquake resistant system

Poor maintenance of the houses

Findings and Discuss

House owners view

141

House builders/head masons’ biggest

concern for house construction

Question 3: What is your biggest concern while constructing a house ?

Should be good looking from inside and outside

4 “ the structural
aesthetically

soundness o
withstand normal
natural forces is
most important”

Should be fully furctional and trouble-proof (e.g;
resistant to rainwaterleaking)

Should be structurally sound to withstand normal
natural forces (earthquakes, cyclones, etc.)

Sheuld be strong encugh to withstand any earthquake

forces

02 a 6 8 10 12 14 16 18 20

Number of Respondent

Effect of earthquake, critical
component, vulnerability factor

Question6: How do you think a big earthquake will affect the houses you

MNodamage

" Most builders/
masons s

Fioor slab and roof

cotumns na goarss wooden oc 1) [ N

v B building withstand
earthguake’

Motivation for EQ resistant construction,
viability of retrofitting

o Moral
responsibility is
my main motive
for EQ resistant
construction

o retrofitting is too
complicated and
costly, | can do
only retrofitting
with simple, not
SO expensive
technique

|

Question 63 : House : How long have you
been living at this house?

Floor area

m <4om’

m 40-gom*
80- 120m°
™ 120- 160 m°
® 160~ 2001

73 resp

ondents |

Ownership Major structure




House owners’ perception

What do you think will most severely What kind of disaster do you think will Whom do you rely on for a safer house? Ifyour house would collapse and kill some
affectyour life? most affect your life? of your family due to a big earthquake,
o Pe—— whom would you blame?

Don'tknow IR 11

0 50

Number of respondent

Family/Nei

Do you think a big earthquake What kinds of impacts do you

will occur in your living area in P "
i ferofl il anticipate due to a big earthquake?

know, Don'tknow i g

None |0

welihood

House owners’ concern over
Ifyour house would be severely damaged by an Do you have any knowledge .
earthquake, what would be the causes for the shoutithe avalisbla n e|gh borh OOd

techniques for strengthening
?
weakhouse] of houses against .
earthquake? Areyou concerned if your

neighboring houses are highly
vulnerable?
69

Numberof respondent

Kumber of respandents

Concluding Remarks Concluding Remarks

e Government officers, house owners and builders e Builders have motivation to become skilled crafts in
consider earthquake in \West Sumatra to be a building earthquake safer housing. They expect
priority compared to other disasters such as government to conduct training programs on earthquake
flood, landslide and volcanoes. resistant construction more often.

e Most house owners rely on the Several initiatives had been implemented by the local
masons/carpenters to retrofit or reconstruct their government in order to support the earthquake safer
houses in Padang City, but unfortunately, most housing in Padang City, such as disseminating
of the masons are unfrained and work only information through guidelines, poster, mass media,
based on their limited experience. igsylon:andrainigs.

Consultation mechanism for earthquake safer housing
such as the one implemented by Klinik Konstruksi—
UNAND is an effective way to dissemine the knowledge.
More outreach program is needed for the wider
community .

e Earthquake safer housing is still considered as
expensive and complicated technology.

Thank you....
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ette
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Strategy for Large Scale

Bet

Snapshot — The Disaster

7.6 Richter Scale Earthquake
Hit Pakistan in Oct 2005

ette
cLLC]

Bet

= : . " -1 = The Quake left 73,000 dead
] Housing Reconstruction; 1 and more than 70,000
= . P . =, severely injured
Pakistan’s Experience
= = 3 million rendered shelter
less over 30, 000 sq km
600,000 houses
destroyed/damaged
Conception to Completion The Initial Response
5 October 8, 2005 The Earthquake occurs s
= = 550,000 people
o November 12, 2005 Damage & Needs Assessment Released o
= -1 Detailed damage assessment survey
.1+ November 19, 2005  Around $ 6 Billion Pledged at il carried out, confirming 600,000
0 Donors’ Conference ++]  affected houses (approx. 80% totally
= --;  destroyed)
ik S =1 Gopthrough ek unched housing
A n I ructr I I
ranche of Housing Subsidy) il
Rs.175k grant for reconstruction
Jan-Mar 2006 Multi-stakeholder consultation for Rs.75k grant for repair/restoration
Housing Policy Development led by ERRA
December 2010 Project completed
Policy Pillar 1: Owner-Driven Housing
Reconstruction-Homeowners in charge of
rebuilding their own homes
QD 7]
= 5 D Strategies
o o
x -, Providing an enabling envir t to h ners, through:
.'*.'i - - .'*.'j Prior training, information, & communication campaigns
= Salients of the POllcy = Rebuilding with familiar methods & easily accessible
= 'S materials — ensuring cuftural preferences in design
= = Providing technical assistance during construction;

Promoting use of own labor & salvaged materials;
Establishing building materials supply chain;
Facilitating opening of bank accounts.

Policy Pillar 4: Assisted and Inspected
Reconstruction & Restoration

Strategies

ette
CLLC]

Over 600 assistance and inspection (AI) teams mobilized for house-to-
house outreach

Bet

'
=
raLn

Disbursements in tranchés linked to stages of construction and
compliance with seismic standards

™

etk

Tranché disbursement through Banks after progress/quality
certification based on technical criteria

B

PMTs provided continuous assistance & advise

Policy Pillar 2: Ensuring uniform assistance
packages and maximizing program outreach

ette
CLLC

Cash SUBSIDY for core housing unit — not replacement of loss;
Coordination of multiple reconstruction initiatives & standards for
equity;

application of uniform policies across the board:

Bet

'
=
raLn

_1 Ascertaining application of seismic design standards
= Ensuring full spatial coverage;
0 Reducing risks of beneficiary double counting or being

missed;

Strategies

hip & availability i

Rebuilding In-situ - addressing land o
minimizing relocation costs.
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Policy Pillar 2: Ensuring uniform assistance Policy Pi_IIa_r 3: E_n_suring judigious use of grants - avoiding socio-
packages and maximizing program outreach economic inequities; managing conflicts & grievances
R
J—
& _ o . __1}5“3‘39"‘-5 & Strategies
‘j Transparent, uniform criteria for grant eligibility: ‘j Consistent & Transparent Damage Assessment criteria - across all
= Replacement of a destroyed house with a new =~ affected districts, with resurveys for specific trouble areas;
" seismic-resistant core unit; ® R s i o
o i = o igibility subject to ownership; or in case of tenants, authorization
J Restoration and strengthening of a damaged house 4 from owners to rebuild the house;
5 to seismically acceptable standards 'S
| -:] » MOUs signed with beneficiaries to ensure judicious use of grants, with
penalizing clauses for intentional non-compliance
Relocation only where necessary — i.e., where natural
hazard risk remain very high due to seismicity, Participatory and inclusive grievance redressal systems
topography, soil conditions etc.
Policy Pillar 5: Ensuring Seismic Safety
_ - Success Factors of The Program
—Strategies - - =
. Devglorment of designs, construction guidelines, and training 5 Owner Driven but assisted and Inspected reconstruction
£ Bt o ke poeemgo e e s =+ Local and Vernacular designs — Dhaiji, Bhattar, Lipa Type
a thinner walls 4 . Compliance Regime with phased inspection and COMPLINACE
3 lighter roofing .+ CATALOGUE for maximizing the compliance rate of the program
4
= well connected struchral systems . J . Disbursement mechanism through banking channels
5 CE U EDE = R B Er EnTEL . . Extensive social mobilization with the help of robust public
= Establishing a review and approval mechamsm for additional design ;j} lnform_atlon campaign to ensure behavioral Change and culture of
= approvals sut -—:tb cr1-:" C e =k ds"' s, based on o compllance
ructura e5|nsanar, . S
i s g . Eligibility issues resolved based on local traditions — Owner Tenant
Seismic zoning and multi-hazard risk mapping factored in planning and issue
ELE SRk . By products of the program included — Rural landless and
hazardous land policies
. Extended help to vulnerable through building of model houses

Success Factors of The Program

. Policy of constant engagement with people and their training and
public information campaign
. Optimum use of technology to resolve grievances at the local level

L—' ottel
LT
L—' attel

LT

"2 through data resource centers =
1 « Ensuring supply of construction material through establishing )
~  construction material hubs = Th an kS
7 . Mid course corrections in the policy where necessary 7
@ o

(8) 7TEYFR - TA4XIY R (FN—)L, HEIZHELEERE. BEMGRIETOIS LR
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w s e TomiNeDal « :East:Nepal Earthquake, Sept 18, 2011

neeT

Intensity Map of 2011 Himalayan Earthquake

Index Map
M

ey Damage,
‘\ )" Reconstruction Needs &
'“‘ET Efforts

www.nset.org.np

Amod Mani Dixit
February 22, 2012

 Home  Previous, Mext )
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Building Typology / e

| Mational Society for Eaihquake
Technelogy-Nepal (NSET}

¥ Typical Damage Pattern * Stone in Mud Mortar Building

Stone in Mud Mortar House

GABLE WALL Stone masonry wall — Wyeth
Separation Corner separation and in-plane diagenal cracking in stene masonry walls

Hext = - Home [ Previous | Mext

_Homa , Previous ,  Ne»

o Damage to School Buildings

Technology-Hepal (NSET)

Adobe Building

gy i~

ol
l.'?.

n ‘3; f’

Corner separation, in-plane diagonal cracking, and
tilting of walls “Home | Previous | Ned ) B - Home | Previous | Ned )
- i1 Damage to Suspension Bridge by EQ Induced
o Damage to School Buildings o e Landslide

“Home ) Previous | Wed )

R Extent of Damage w smrens Extent of Damage
Private Houses
» Definition of damage vis-a-viz acceptable | >DG 3 = 7,000 -10,000 * 300,000 (excluding salvaged

level of risk materials) = 3,000,000,000
DG 2-DG 3 = 15,000 — 20,000 *100,000 = 2,000,000,000

=eg. PDNA by world bank and Schools/Colleges

assessment of local authorities >DG3 =700 - 1,000 (bldgs) * 1,000,000 = 1,000,000,000
] ) DG 2-DG3 = 1,500 — 2,000 *500,000 = 1,000,000,000
¢ Planning baseline Health Facilities

>DG3= 150 — 200 * 500,000 = 100,000,000
DG2 - DG3 = 150 -200 *200,000 = 40,000,000

“Home | Previcus ,  Hed “Home , Previous ,  Next
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‘5, s EXtENE Of Damage

Govt offices ( Police offices, VDC offices)
>DG3 = 1001000000 = 100,000,000
DG2-DG3 = 100*500000 = 50,000,000

Others =100,000,000
Water Supply Pipelines/Canals

Bridges(Suspension 5-10 numbers
>DG3)

Huge

Need!

Total = 7,400,000,000

=7.5 Arab
Home | Previous | Ned )

National Socity for
Hational Sty for Exthauske

Response/rehabilation

Home , Previcus Nedt )

=% 100M
Missed BBB and BB Smarter

Home , Frevious

Mext

National Saciety for Earthquake
fresinm A

THome | Previous | Medt )

- Missed BBB and BB Smarter

W EEEETT Reconstruction Efforts
» Government ‘
» Loans
» Technology
» Control mechanism
= NSET
« Capacity building and awareness for reconstruction
» Building Code Implementation
* Long term change of mind set and community

based DRR
Home Previcus Mext J Home Previous Mext J
8 Masons Trammg are planned from 7R
B T S
> Masons Training

w NSET , 4 Completed 4 on the way

-
Home , Previcus Hext

-
Home , Previcus Hext
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« P il v -
3/

-
STy 2020 Home , Previcus ,  Next

Thank You!

J
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Approach to
Enhance Awareness of
Earthquake Risks
With a Full-scale Shaking
Table Test in the Philippines

PHIVOLCS

Henrem: . Penarubia
Philippine Institute of Volcanolo nd Seismology

Department of chnology
Fe 2

M6.9 06Feb2012 EQ

PHIVOLCS hypocenter

+ SWIFT best solution - Guihulngan City

- Ayungon Municipality

Effects of Effects of Magnitude 6.9 Earthquake in Negros Oriental
DAMAGED HOUSES
16 February 2012, §:00 AN

REGION Pravince/Municipality

‘GRAND TOTAL

Source:
Region VII Sub-Total NDRRMC website
WEGROS ORIENTAL
Apangen
Bindoy|
Jmalatd]|
Valehermaso|
Tavasan
La Libertad|

Manpiyed]
Gustsingar ity
s City|

Cebu Gity |

1
43 | 18-Guihuingan; 8-Jimalalud. 3-Tayasan; 1-Bindoy, 2-Manjuyod;
2-Ayungon: §- La Libertad
7 Reg Vi (Negros Occidental)
: 112 | 105 Reg VIl (85-Guihulngan; 6-La Libertad; 13-Tayasan;
1-Vallehermoso)
63 | 26-Guihuingan, 37-La Libertad
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Light material dwelling
- e i
LS

Effect to single .
timber post cottages Typical

observation
to details

residents stay in
the open most of
the day for more
than a week after
the event

Clueless of the
hazards and
impacts, regular
daily activities
are disrupted

=» Establishment of short, medium. and long term
preparedness plan for the community and facilities.

to sleep in the 1
open despite \ ation of an 2 ive and praclj' ?
structural " ¥ ¥/ & i
soundness of L \ Chn ¢ lhquake C
their house | i igns, activation/strengthening of

disaster/emergency units, etc.

Damaged CHB Masonry Houses subjected to a 100% Kobe EQ(1D)

PHIVOLCS-JICA/JST Project 24Feb2011

PHIVOLCS - JST-JICA (SATREPS) Project

Enhancement of Earthquake and Volcano Monitoring and
Effective Utilization of Disaster Mitigation Information in the
Philippines

Under Component 4:
Prov n of Disaster Mitigation and Promotion of Utilization

Henremagne C. PENARUBIAY,
Hiroshi IMAIZ, Angelito G. LANUZA', Ishmael C. NARAG', Mylene M. VILLEGAS',
Renato U. SOLIDUM Jr.", Hiroshi INOUE2

‘Philippine Institute of Volcanology and Seismelogy — Department of Science and Technology
UP Campus, Diliman, Quezon City, Philippines

2National Research Institute for Earth Science and Disaster Prevention
Tsukuba, Ibaraki, Japan

Video presentation of actual performance in an earthquake of code-compliant and Development of practical tools for houses

1 houses as a tool to enhance awareness
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Development of practical tools for houses
Objectives:

The first step to disaster reduction is to understand the risk.
In order to attain an effective earthquake disaster reduction,
it is critical that the stakeholders such as government
officials, contractors, workers, community leaders, and
house owners clearly understand the earthquake risk, or
damage potential of their house, community and city.

To promote earthquake disaster mitigation one must realize:

(1) the earthquake risk as their own problem, and

(2) The needed action as their own task
(with technical assistance from the professionals).

Development of practical tools for houses

Practical tool #1 (STEP1)
1. “Let’s check your house” Questionnaire

Following several questions (up to 10) concerning shape of

the floor, wall openings, foundation type and condition, roof,

age, etc, users

(1) can estimate the safety/vulnerability of their houses, and

(2) can understand which component of the house are
important for safety.

User:  House owner

Medium: Paper, Web

Target: CHB masonry structure, Wooden structure,
(1-2story building)

Development of practical tools for houses

Practical tool #2 (STEP2)
2. Software to evaluate safety/vulnerability of houses

A computer simulation program shall be developed based
on the data from the field, experimental data and NSCP.

A visual and user-friendly interface shall also be developed,

so that any user (house owner) with the assistance of an
engineer can use this tool. The output shall include

(1) the scoring of the house, (2) the vulnerability, and (3)
suggestions to strengthen the house.

User:  House owner with Engineer

Medium: Personal Computer

Target: CHB masonry structure, Wooden structure?,
(1-2-37story building)

(10) EIJH%EIE AT,

NHEEE JICARYPEMR) 1>

Uo7 FMEEMRRETEEDE RIEE

INDONESIA

JICA Expert in Indonesia
SHIRAKAWA, Kazushi
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Development of practical tools for houses
Objectives:

These practical tools shall

(1) raise awareness among the stakeholders,

(2) evaluate in a simplified way the safety/vulnerability of
houses as well as an Educational tool.

> The purpose is to raise awareness but not to provide
very accurate estimate.

> The programs of the tools could be rough, omitting some
minor factors.

Development of practical tools for houses

Practical tool #2 (STEP2)
2. Software to evaluate safety/vulnerability of houses

Focusing on the CHB masonry structure, a practical tool to
(1) understand and evaluate the safety/vulnerability of the
house and
(2) help acquire relevant knowledge for retrofitting
shall be developed.

With the input of ground condition, foundation, floor plan,
wall dimension, roofing, reinforcement, age, etc. this tool will
(1) show the weaknesses/vulnerability of the design, and
(2) how to improve the safety of the house against
earthquakes

...damage to a destructive earthquake
will be greatly minimized !

FROTIZBEITS/ VT

Project site of the project
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Causes of death and injury

* Falling brick pediment on to the sleeping people

- death

* Flying brick wall on to the sleeping or escaping
people ( in bed room, along narrow alley way)

- deathorinjury

* Falling roof materials on to the escaping people (in
the livingroom )

- mainlyinjury

* Falling brick wall on to the escaping people atthe
entrance or back door of the house

- mainlyinjury

* Locked door of bed room blocked the escape route.

Resource: Mr. HOK

presentation on 31% October

Meeting on local regulation about building administration
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Structure of Collapsed Houses L

76.9%

J

1 4 atPlembutanSub-Vilage

7 TOTAL 10¢ il

=87. 6%

1/3=33.3% 1./1=100%
i 1

1/1=100%

.

Brick without Brick with column Combined brick and Brick with column
column and and beam(CM) bamboo' without beam
beam

Resource: Mr. HOKI s presentation on 3

S ————
FORM SURVEY UNTUK MAS YARAKAT

Releasing condition of subsidy in Yo

Distribution Phases Pre-requirements
Phase I 40% of total financial per house or 3,6 | SPPB is signed,
million ({to Sleman, Gunung Kidul, and | Physical progress 0%

Kulonprogo regency, and Yogyakarta city)

Phase I1: 60% of total financial per house or the | 75% of financial on phase 1 has been absorbed
rest of money per house in 2006 (Rp. 15 million | Physical progress 30%

to Sleman, Gunung Kidul, and Kulonprogo
regency, and Yogyakarta city, and Rp. 10 Million
to Baintul Regency

. Releasing condition of subsidy in West Sematra Province
L. News Events of forming pokmas
2. Attaching contract with KPA
3. Pokmas Bank Account
4. Activity Planning & Budget Planning
1. Physical work of house construction 30 % or
material expense 75%, average on the Pokmas level
2

Attaching statement letters of abi

the house construction

3. Evidence that proof already applying IMB to the
institutions in charge.

4. Activity planning on finishing house construction

 to complete




—
Why dis you apply for building permit??

4.3 HoiEER

66, 42%

l 86, 54%

Terima kasih

METODE h ) , METODE
RUMAH MASYARAKAT = . & PERSYARATAN POKOI
Hasil: Roboh =i I‘_

Hasil: Tidak Roboh
(TIDAK AMAN) Tanpa keretakan

(11) ZYvKRYa—Fr—)LYY (Za—P—F K, hWEIFXMEREREEEREER)
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Working Towards
Earthquake Resistant
Housing:

The World Housing
Encyclopedia

Andrew Charleson
Editor-in-Chief

The World Housing
Encyclopedia

m Founded in 2000

m Under the auspices of EERI and IAEE
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The World Housing
Encyclopedia

m Founded in 2000

The World Housing
Encyclopedia

m Founded in 2000

m Under the auspices of EERI and |AEE

m Responds to the seismic vulnerability
of the world’s housing stock,
parficularly in Developing Countries




The World Housing
Encyclopedia

m Founded in 2000
m Under the auspices of EERI and IAEE

m Responds to the seismic vulnerability
of the world's housing stock,
particularly in Developing Countries

= Voluntary and international
organisation

The Encyclopedia

m Database of world housing
construction practices

AN EXAMPLE REPORT
Rural mud house with pitched roof
= Report # 23
m Report Date 06-05-2002
m Country INDIA

m Housing Type Adobe / Earthen
House

= Housing Sub-Type Adobe / Earthen
House : Mud walls

m Author(s) Amit Kumar
m Reviewer(s) Ravi Sinha

Report Structure and
Sections

General Information
Architectural Aspects
Structural Details
Socio-Economic Aspects
Seismic Vulnerability
Construction

Insurance

Strengthening

S O N~

Project aimed at reducing
housing vulnerability

m Web-based encyclopedia of housing
types worldwide

m Tutorials (technical guideline documents)

m Other initiatives and resources

www.world-housing.net

The World Housing
Encyclopedia

m Database of world housing
construction practices

m Over 150 reports from 40 countries or
territories

3. Structural Details

3.1 Structural System
This is an Adobe / Earthen House:
Mud walls

3.2 Gravity Load-Resisting System
The vertical load resisting system is
earthen walls. The roof loads are
directly supported by the

3.3 Lateral Load-Resisting System

The lateral load resisting system is
earthen wals. ...........




Tutorials

m Adobe Buildings (English / Spanish)

m Confined Masonry Dwellings (English
/ Spanish)

m Reinforced Concrete Frame
Buildings (English / Spanish)

m Sfone masonry houses

m Tutorials on straw bale houses and
RC houses are under preparation.

Example of a Tutorial

AT RISK:
The Seismic Performance of
Reinforced Concrete Frame Buildings
with Masonry Infill Walls
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Tutorials

d Housing Encyclopedia (WHE) Tutorials intro

outiining keyfactors affecting seismic
dations for impr thquake-resistant construction practices for new buildings and for

t risk. The Tutorials contain links to the relevant publications, web sites and video clips.

n contributes to unacceptably
in 3 large part of the world

niries in which buildings

nding among owners, de;

f how various

Contents

1. Infroduction

2. Conceptual Design and Planning
Considerations

3. Detailing Considerations

4, Construction Considerations

5. Alternatives to RC Frames with Infills
in Regions of High Seismic Risk

6. Retrofitting RC Frame Buildings

7. Conclusions

8. References

Other Resources

SEISMIC STRENGTHENING OF
EARTHEN HOUSES USING STRAPS CUT
FROM USED CARTIRES: A
CONSTRUCTION GUIDE

The World Housing
Encyclopedia welcomes

participation & contributors
m 40+ countries
m 200+ parficipanfs

1t meeting in
Pavia, 2002




Thank you
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Japan — World Bank Collaborative Project
Learning from Mega Disasters:
A Program of Knowledge
Sharing and Exchange

R

Junko Sagara
Consultant, The World Bank
February 22, 2012

Components of the Japan — World Bank
Collaborative Project

Component 1 Component 2 Component 3
Documentation of Knowledge Preparation and
lessons learned exchange and dissemination of
from the Great East sharing , blended Sendai and final
Japan Earthquake learning and web reports

and Tsunami community

[ e @

The Government of Japan and the World Bank have been
jointly developing a collaborative framework to :
®|dentify and share lessons learnt from Japan’s recent
experiences from the Great East Japan Earthquake and
post-disaster reconstruction efforts

®Facilitate mutual learning and cooperation in building
resilient societies through mainstreaming of Disaster Risk
Management (DRM) in the development strategies

e e @ I

Component 1: Component 2:

Expected Knowledge Notes A series of GDLN
Outputs (out of the sessions (Global
by Component documentation development
lessons learned) learning
network)

Component 3:
Sendai report and
Final program
report

Component 2:
Community of
Practice

Component 2:
E-learning on
KNs

E - @ I

Thank You
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International Video Conference: Reconstruction of
Safer Houses after Earthquake Disasters

Earthquake Damage to Non-
Engineered Houses and the
Guidelines by IAEE

Yuiji Ishiyama
Professor Emeritus, Hokkaido University

Un-reinforced brick masonry

=k

'[‘Lmrru1n

Un-reinforced brick masonry with no
columns and beams (Java, Indonesia)

Damage to Adobe
(sundried mud block)
_, construction (1996
.. Nazca, Peru EQ)

Damage to Adobe ;
(2001 Atico, Peru EQ)

Damage to
Japanese traditional
wooden houses
(1995 Kobe EQ)

Narrow boards nailed = "‘

to frame cannot 8
resist lateral forces
(1995 Kobe EQ)

Non-Engineered Construction

= Non-engineered buildings are spontaneously
and informally constructed in the traditional
manner without intervention by qualified
architects and engineers in their design.

Non-engineered construction is most common
construction technigue in the world and also
most vulnerable against earthquakes.

Confined masonry
o Un-reinforced brick
- wall farmed with RC
columns and beams

Wood frame for
door sash can
support brick wall.

Damage to Tapial
construction (1990
Peru EQ)

Tapial is cast-in-place 5"" =
mud (rammed earth ) £
construction (1990

Peru EQ)

GUIDELINES FOR EARTHQUAKE RESISTANT
NON-ENGINEERED CONSTRUCTION

International
Association for
Earthquake
Engineering (IAEE)

Guidelines for
Earthquake Resistant
Non-Engineered
Construction

(1986 Edition)

Revised Edition of “Basic Concepts of
Seismic Codes™ Vol. I, Part 2, 1980
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Easy to understand Applicable at
with many illustrations construction site

Revision for 2012 Version
26 and 27 years after the previous picture

Anand S. Arya Tr— ‘_x
Teddy Boen S|l1§]a.pore 201

Yuji Ishiyama

New Delhifii

Pictures of
various types of
earthquake damage

Damage caused by
Tsunami of 2011
Great East Japan

Earthquake
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Anand S. Arya (India)
GUIDELINES FOR EARTHQUAKE RESISTANT Teddy Boen (Indonesia)
NON-ENGINEERED CONSTRUCTION Yuii Ishw‘a[ﬂa (]apan)
Cancepis of A. I. Martemianov (USSR)
Raberto Meli (Mexico)
Charles Scawthorn (USA)
Vargas Julio N. (Peru)
Ye Xaoxian (China)

Damage to Stone
Masonry

1 cement sand 3 gravel 1/2 water

Figure 8.6: Simple measurement of conerete mix “1 cement : 2 sand : 3 gravel”

. 'ia'-: L X i >

No good! Too much water
Figure 8.7: Test of concrete mix consistency by making a soft ball of concrete mix in hand




Poster for Minimum Requirements Latest version (Feb.2012)

_ ) 1.Problems, Objective & Scope
Quality of materials . Structural Performance during EQs
Structural members . General Concept of EQ Resistant Design

_ . Masonry Buildings in Fired-Brick and Other
Connection of Materials

structural members . Stone Buildings
. Wooden Buildings
. Earthen Buildings
. Non-Eng. RC Buildings

(After 2006 Central . Repair, Restoration and Strengthening
Java, Indonesia EQ) 10. Appendices

You can download the pdf
file through IISEE, BRI,

GUIDELIN]

EARTHQUAKE i Japan web:

A EAATENED CRSPRIGT http://iisee.kenken.go.jp Th dan k yo u
for your attention

If you have interest, please contact
Anand S. Arya : asarun3155@gmail.com
Teddy Boen : tedboen@cbn.net.id

Yuji Ishiyama : to-yuji@nifty.com

(1 4) BFRER (EEBHIBEBEERRHEME) R24/ VI 0027 FEY~RITE=-21E0
7 TO—FDIRE]

Proposal of a Comprehensive Approach for Background
Safer Non-engineered Houses

» Earthquakes cause serious damages to
human societies

International Video Conference
Reconstruction of Safer Houses after Earthquake Disasters

February 22, 2012
at Tokyo Development Learning Center (TDLC), the World Bank,
Chiyoda, Tokyo, Japan and 12 sub-venues in 9 countries

Tatsuo Narafu
Senior Advisor,
Japan International Cooperation Agency (JICA)

Background

NS R S A e Engineer community pays little attention to

non-engineered houses stated by UNISDR
» Collapse of Houses and Buildings is the
main cause of human casualties “It remains something of a paradox that the
» Most of them are non-engineered failure of non-engineered buildings that kill
most people in earthquake attracts the least
attention from the engineering profession.”

UNISDR (United Nations International Strategy for Disaster Reduction)
“Living with Risk” 2004 version




Comparison of two types of structures

! ; Comparison of two types of structures
non-engineered and engineered

Quality of Hoses

Aspects/i c i g d | Engil d Good/Safe
Materials Available in the area Usually controlled in size,
No control quality, ete.
Engineered Houses
Construction Non/semi-skilled workers Skilled workers
workers i Quality of Workers
Non-skilled i
= R R Skilled
Technical Nollittle intervention Intervention in design,
intervention construction procedures, etc.
Non-engineersd \I Required level of quality of houses I
Users/residents | Low/middle income people Middle/high income people Houses

Required level of workers’ skills I

> Conventional/non-engineered constructions are completely
different from engineered ones

~ Each type needs its own appropriate strategy both in
Technical solutioniand Dissemination of technologies s Poor/Unsafe 8

Relations between stakeholders Relations between stakeholders
<Engineered Houses> <No-engineered Houses>
| Users/residents | Stakeholders of non-engineered houses
Reauirements i Manu.of materias|usersresitons | whrrs |

g fsupply sector Houses

y

Manu. of materials Workers

1‘ Mutual feedbacks ‘1 Gap between Engineering and

non-engineered houses

Engineering on housing

. Engineering on Housing | s

Comprehensive
Approaches F International Platform Relations between items

is needed A Potential Risks of EQ

Inputs for other items
Anticipated risks of earthquakes
Inputs for enhancing risk ricognition
Inputs for enhancing risk ricognition
Technical information for research
Technical information for dissemination activities
Technical information for designing encouragement
Technical contents to be disseminated
Inputs for designing encouragemnet
11 |Information of vulnerability of each house type
12 |Feedback for verification of technical solution
13 |Feedback for verification of dissemination methods

[e=] EA (=] [&] B (V] [\N] Bt

G Environment for Sustainable 14 |Feedback for verification of encouragement
Development and a Movemant 15 [Feedback for verification of dissemination methods
16 _[Feedback for verification of encouragement ¥
=

Conclusion A paper on the

comprehensive approach
» Reduction of disasters of non-engineered houses

is very urgent + A paper was written by 10 co-

e 5 5 : . G authors from 5 countries and
» Difficulties: it contains technical and also social and submitted to an international

economical aspects journal “Journal of Asian
~ Several initiatives and many enthusiastic people Architecture and Building e
are tackling the tough issue Sy inesring (JARSE)

: . + Title: “A Proposal for a
» Collaboration to share knowledge and lessons is Comprehensive Approach to
necessary

Safer Non-engineered Houses”
» Comprehensive approach is highly recommended

+ Available at:
http://Avww jstage jst.go.jp/article/j
aabe/9/2/315/_pdf
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Socio-economic Aspects
for Safer Housing

Video Conference

2012 /02/22
Keiko lkeda
(Shizuoka University)

ekikeda@ipc.shizuoka.ac.jp

-]

1. Women and vulnerable people must be involved in
the design and location of new housing, and
management of newly settled community.

Miyag 2011705

Bangladesh, Cox's Bazar
2008/02

=

2 ¥Women's and vulnerable people's safety must be a
priority in housing, e.g. through adequate lighting,
provisions to protect privacy, etc.

4 E
3. Housing security for women through registering
houses inthe name of both husbands and wives.
\. ®
-

4. Priorities should be given in occupancy of new
housing, targeting vulnerable people including
single mothers, widows, the poor and unemployed
menfwomen. ...

care givers (mostly women) should be consulted
about location and design of their welfare faculties

. (public space).

Miyagi 2011709

iyagi 201105 A J
Bangladesh, Gaibandha Simple legal procedures and access to
2003/08 information .......
-
5. The aged, the disabled, boys and girls and their 4 =

6. Construction-related employment and training
must be equally shared by men and women.

\. J

7. Technically qualified female engineers, architects \
and site overseers should be employed.
Farticipation of women professionals in the
construction industry and related fields will
empower affected women.

8. Local women's / disabled organizations should be
invited to evaluate and monitor the process of
housing reconstruction, to ensure including sense of
'safe housing' from their viewpoints.

Fukushima

Bangladesh, Gaibandha
2005,/08

Point

‘Safer housing’ can further reduce social
vulnerability when you ... ..

e Engage with all stakeholders, ensure their
participation in decision-making

e (ather and utilize gender and socio-
economic disaggregated data, and respond
women/men’s different needs
{Household based information gathering is

not sufficient)
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