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Recommendations from Our
Investigation Team (1)

v’ Tsunami Disaster Prevention Measures
(Warning, Wave break, Mangrove, Land use,
Evacuation)

v Institute or Center for Earthquake and
Tsunami Research

e Tsunami and Earthquake Museum
(Monuments, Facts, Data, Education
Materials, etc.)



Recommendations from Our
Investigation Team (2)

v’ International Collaborations among
Research Institution

v Tsunami and Earthquake Safe Structural
Design (Technologies and Codes)

v Tsunami Poles and Disaster Education (Not
Forget but Understand)



Our Research and
Implementation Activities
e Questionnaires for Earthquake Intensity

e Questionnaires for Tsunami Height and
Actions

e International Collaboration

e Estimation of Tsunami Force from Bridge
Damage

e \Water Channel Experiments of Tsunami
Attack

e Tsunami Height Memorial Poles and
Education
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Features of Structural Damage In
Banda Aceh
Sumatra Earthquake
Dec 26, 2004

Japan Earthquake and Tsunami Team




Main Earthquake
and Sequence of

Aftershocks
02:22:01UTC 8.85N 92.42E
02:15:59UTC 12.33N 92.48E
02:15:50UTC 12.10N 92.19E
02:00:40UTC 6.83N 94.61E
01:59:14UTC 8.37N 92.43E
01:40:07UTC 5.76N 93.03E
01:22:27UTC 7.68N 93.72E
01:21:26UTC 6.36N 93.35E
01:25:49UTC 5.54N 94.17E
01:48:49UTC 5.40N 94.42E

00:58:53UTC 3.31N 95.55E

Source: USGS http://neic.usgs.gov



Velocity Record of Off-Sumatra Earthquake in Osaka
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USGS Community Internet Intensity Map {154 miles & of Banda Aceh, Sumatera, Indonesia)
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Source: Digital Globe Analysis
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Nearby Buildings
March 02, 2005



Baiturrahman Grand Mosque
Survey March 02, 2004

Severe
cracking
and spalling
of concrete



Baiturrahman Grand Mosque
Survev March 02, 2004



Nearby Buildings
March 02, 2005
(Kuala Tripa
Hotel)

The hotel was expanded from a
4-story hotel to a 5-story hotel



Nearby Buildings
March 02, 2005
(Water Tower)



at Krueng
Raya

at Syiah Kuala
Cemetery

lemura et al., 2005



Questionnaires on Earthquake Intensity

o Estimation of earthquake intensity (JMA
Intensity) from questionnaires

— Professor Ota’s Method 1n 1979 is used to
calculate the local intensity



Questionnaires on Earthquake Intensity

o Typical type of questions:
— Feel the quake?
— Where were you?
— Duration?
— Could you move?
— Structures were damaged?
— Hanging stuff swinging?
— Unstable stuff falling?
— Heavy stuff moving?
— Other 27 items.



Zoning in Banda Aceh City
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Earthqguake Strength

NV EELS
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‘ B
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64%

Earthquake Strength

Respondent saying “weak” was at lemura et al., 2005
Mata le, a hilly area South of BA



Earthquake Duration

2 minutes

6%

>

> 2 minutes
94%

Earthquake Duration

According to a Syiah Kuala Univ. Staff, lemura et al., 2005
the duration of shaking is around 15 minutes



Calculated JMA Intensity from the
guestionnaires in Banda Aceh

A: 5.56

. 5.48
5.52
5.49
5.51
5.79
: 5.36
5.60
4.92

Corresponds to
MMI VII - VIII Relatively uniform value of seismic intensity
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Results and Lessons
Sumatra Earthqguake
Dec. 26, 2004

e Relatively large scale modern
buildings, water tanks, and mosque
tower suffered severe damage due to
long period component of ground
motion

e Seismic design of these structures has
to be carefully reviewed



Features of Structural Damage In
Jogjakarta
Central Java Earthquake
May 27, 2006

Japan Earthquake and Tsunami Team
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Structural Damages
Central Java Earthquake May 27,
2006
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Results and Lessons
Central Java Earthquake
May 27, 2006

 Non-engineered adobe or redbrick
houses are severely damaged

e Seismic intensity is not high and
differs a lot depending on the
locations



Our Research and
Implementation Activities
e Questionnaires for Earthqguake Intensity

e Questionnaires for Tsunami Height and
Actions

e International Collaboration

e Estimation of Tsunami Force from Bridge
Damage

e \Water Channel Experiments of Tsunami
Attack

e Tsunami Height Memorial Poles and
Education



Features of Tsunami Damage of
Buildings in Banda Aceh
Sumatra Earthquake
Dec 26, 2004

Japan Earthquake and Tsunami Team
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Video shot from Putri House during the 2004 Tsunami



Photo _ _ Video
Nov.7.2005 Inside the Putri House  Dec 26,2004
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Questionnaires on Tsunami Features

 Typical question on tsunami:tsunami height,
sequence, how long after the quake, and
other 10 questions



Sylah Kuala Cemetery
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Knowledge about tsunami

Yes
3%

No
97%

Knew if tsunami would conlémura et al., 2005
Knowledge on tsunami was low



When they knew tsunami was coming...

Stay at home

Ran away 6%
before '
tsunami came -

43% Ran after

- seeing

tsunami

1%

What did you do when you knew tsunami is

coming?
Tsunami came 19.1 minutes (average) lemura et al., 2005

after the big earthquake



Percentage of survivors

lemura et al., 2005



Percentage of survivors outside BA
(and percentage of survivors if they escaped immediately after quake)

lemura et al., 2005



