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2011 Great East Japan Earthquake :
One Year After the Quake and Future - Large-Scale Natural Disasters
Mitigation, Preparedness, Response and Recovery
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1) Carlos Sousa Oliveira (7FR)L FHIMEIFER KEK)
1. Introduction

Included in the JSCE 2011 Great East Japan Earthquake Symposium which took place in Tokyo
University 5-7 March 2012, Prof. Carlos Sousa Oliveira from IST/UTL (Instituto Superior Tecnico/
Technical University of Lisbon, Portugal) (Full Professor, President of the Portuguese Society of
Civil Engineering, and Chairman of the 15WCEE Organizing Committee) made a presentation in
the Session: “Implementing effective natural disaster risk reduction, preparedness and response”,
with the title “Actions after the 1755 Lisbon earthquake and their consequences”. The presentation
was supported on a Power Point and the main topics developed are summarized in the following
Extended Abstract.
Keywords:Historical earthquakes; 1755 Lisbon earthquake; economic impact; immediate post—event actions;

reconstruction policies; seismic resistant techniques

2. Extended Abstract

The importance of the 1755 Lisbon earthquake is known worldwide not only among the scientific
and technical communities but also in many other areas of knowledge. After a brief account of the
most important aspects of the 1755 Lisbon earthquake in what refers the origins of this unique
event and to the extraordinary consequences in Portugal and surrounded countries, attention was
focused on the actions taken right after the event as well as in the mid and long run. Reconstruction
lasted for many decades and the earthquake brought in a set of new developments which definitely
marked the downtown of Lisbon until nowadays.

The presentation highlighted the most important aspects of the immediate post-earthquake
emergency measures and essentially described the main concerns with the reconstruction. Topics
such as the new downtown urban trace, the architecture of the facades and interiors, the concerns
with seismic and fire resistance of the new buildings, and the introduction of an industrial concept
in the construction development to accelerate the reconstruction, were among the most interesting
issues discussed. Technical aspects of the new construction dealing with the height of buildings, the
foundation over the rubble of the old demolished town, the massive use of the “gaiola” (wooden cage)
as the most important seismic resistant element, etc., along with the juridical aspects of the new
land-use distribution of households, were briefly presented.

Finally, an account on how, 250 years after the earthquake, the scientific and technical
communities look at this important legacy was discussed in view of modern seismology and
earthquake engineering advancements. The long period of time without any major earthquake has
brought in many difficult problems to the Lisbon post-1755 construction derived from the aging of
materials, the change of use of most buildings, etc. This is marked by a large number of
questionable interventions, which are challenging the decision makers on the best solutions to
adopt.

Comparisons with recent very strong and rare events, such as the Tohoku 2011 earthquake, are
very important to draw lessons contributing to the mitigation of the seismic threat of similar events.
The Japan’s worst earthquake and tsunami disaster of March 11, 2011 maybe comparable with the
Lisbon earthquake occurred in 1755. These two natural disasters consist, in fact, of a succession of
multiple events, shaking, tsunami and fire (and nuclear disaster) causing unexpected huge
consequences. At that time, the Lisbon Earthquake set in motion a revolution in many areas, from
scientific and technologic knowledge, to new currents in philosophy and deep influence on cultural
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matters, national and European. This was the starting point of Earthquake Engineering in Europe,
with many innovations. Nowadays, the world is entirely interconnected and knowledge 1is
widespread and available. The Tohoku 2011 will also cause a transformation on several areas of
knowledge, with a shift of mind thinking either in Japan or worldwide. Earthquake Engineering
will greatly evolve with the many lessons learned, and the world will be introduced to new means of
protection and safeguard of human lives and properties.

Comparison of intensities (MMI) of 1755 Lisbon (left) and 2011 Tohoku Earthquakes (right)

Comparison of propagation times of 1755 Lisbon (left) and 2011 Tohoku tsunamis (right)
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Comparison of propagation times of 1755 Lisbon (left) and 2011 Tohoku tsunamis (right)
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2) BRI (R - AHERKRE., E53y FERERZERFER. EIIRERFHRR)

The great shock of 311 Great East Japan Earthquake has led to the deepest sorrow and concern
throughout the world. As a neighboring and friendly country with the similar natural
environments and culture, Taiwan has expressed strong national heartfelt blessing and support to
the rescue stage and reconstruction of Japan after the disaster. In past twelve years, Taiwan has
suffered two major disasters, which were Ji-Ji Earthquake in 1999 and Typhoon Morakot that
struck on August 8th, 2009. The destructive power of 311 Great East Japan Earthquake brought
much tougher challenge to Japan than that experienced in Taiwan. The response to different
styles of mega-disasters may be different; however, the sharing of response measures is very
important. Japan is regarded as the one of the best country to have modern infrastructure, hazard
prevention equipments and techniques, and well trained professional personnel and people.
However, we still need to respect and learn more from the nature.

In the face of the impact of disasters due to climate change, we are faced with the era of frequent
interactions with disasters. Large-scale disasters require large-scale actions, continuing
reconstruction, nationwide mobilization, and experienced teams. In the face of potential disasters,
in addition to strengthening disaster prevention, we must reconstruct at a fastest rate to recover
our national strength. Based on the Morakot post-disaster experiences, in order to effectively
respond to the disaster prevention, disaster relief, and reconstruction of major disasters, an
efficient social management system model should be constructed, so as to integrate the government,
NGOs, and enterprises’ disaster prevention and relief and reconstruction capabilities as well as
consolidate the idea that “disaster prevention is more important than disaster relief; moving away
from disasters is more important than disaster prevention” as an early response measure for
disaster prevention and protection. That means the practices of simultantaneous disaster
prevention and relief and reconstruction was necessarily adopted to avoid subsequent disaster.

After the Typhoon Morakot disaster, the government amended the Disaster Prevention and
Protection Act on August 4th, 2010, strengthened the responsibilities of the local governments,
enhanced the government’s disaster prevention and relief levels, and amended disaster relief as a
mission to be actively undertaken by the national military forces. Forecasting, warning, monitoring
network, and disaster prevention exercises were also strengthened in order to achieve the practice
of “be lenient to comprehend the strong enemy, be strict when defending the enemy, deploy the
military in advance, and be prepared for disaster prevention and relief at any time”. This practice
was strengthened and consolidated when faced with typhoons and torrential rains that took place
after Typhoon Morakot, which in turned contributed to the enhanced disaster prevention and relief
capabilities of the central government, local governments, and people.
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3) Lesley Carol Ewing (FAYHETKREE, H) I IL=_TRFEEER)

I wish to share my appreciation for being asked to attend and present Great East Japan
Earthquake and Tsunami Symposium. 1 greatly value the opportunity to participate in
discussions relating to the lessons learned from the event, options for rebuilding and recovery and
the need for thoughtful planning for community resilience. The Japan Society of Civil Engineers,
the Port and Airport Research Institute (PARI), the national government and the many academic
institutions who have been involved with post-event surveys and analysis has set a high standard
for thorough and scientifically valid work. The open sharing of information and frank discussions
of follow-up activities is to be commended and can provide a guide to other nations for ways to
approach future disasters of a similar magnitude.

In May 2011, I participated in a week long field survey of coastal protection structures as a
member of a joint American Society of Civil Engineers — PARI Team. Details of our findings were
presented at the Symposium and will be published soon by ASCE. In general, we found that
although protection structures were overtopped and unable to protect the inland areas from
inundation, many of the structures themselves were designed and engineered to withstand the
tsunami loads. Some of the most often noted mechanisms for damage to or failure of protection
structures were scour, poor foundations, weak connections between structural elements, and
designs that did not anticipate that the structure might be overtopped. On behalf of the members
of this team, I convey our hope that this information can help in decisions for community building
and recovery in Japan and that it can also help inform the design and engineering of protection
structures in other part of the world.

The Great East Japan Earthquake and Tsunami Symposium provides an important foundation for
the necessary discussions about where it may be appropriate to rebuild, the levels of protection that
should be provided for coastal communities, and the appropriate interactions between engineering,
land use planning, education, warning systems and governance for ensuring future community
resilience. These discussions will occur at local, regional and national levels. These discussion
will take time to reach resolution and the resulting decisions will have far-reaching consequences.
I commend you for your efforts to engage in and help bring sound technical guidance to these
important decision-making efforts.

With Regards,
Lesley Ewing
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4) Subandono DIPOSAPTONO (1 > R 7@EKESE BEBFEENE. FRIF)

Rencent Progress on Tsunami Disaster Management in Indonesia

Indonesia has long been affected by Tsunami. There are records of more than 100 such events over
the last 400 years. These records indicate that between 1600 and September 2010 there have been
110 tsunamis. From 1960 - 2010 there have been 23 significant tsunamis. This indicates that the
frequency of tsunamis is around one in every two years?.

Some of Indonesian coastal areas of highest potential risk by tsunami include: the West coast of
Sumatra, South coast of Java, South coast of Bali, North and South coast of Nusa Tenggara, islands
of Maluku, North coast of Papua, and most of Sulawesi (Celebes) coast.

The recent developments in Indonesia have been forcing the new awareness and direction in
disaster reduction initiatives. The enactment of Disaster Management (Law No. 24/2007) and
Coastal and Small Island Management (Law No. 27/2007) provide Indonesia a strong legal basis for
better disaster reduction program. According to this law, disaster reduction should be
institutionalized through national and local development plan. This perspective will ensure the
sustainability of the program in term of planning and budgeting.

To reduce the impact of coastal disasters in Indonesia, nationally we always improve our
capabilities to mitigate these events. The Ministry of Marine Affairs and Fisheries (MoMAF),
Republic of Indonesia is also pro active in minimizing the impact of coastal disaster on coastal
communities and on aquaculture activities. The program emphasized the implementation of
Integrated Coastal Zone Management (ICZM). In ICZM we will try to make a balance between the
natural resources, human utilization, and disaster mitigation aspects.

The Indonesian coastal ecosystem have suffered severe degradation wich lead to increase the
vurnerability of the coastal area. In this regards, habitat rehabilitation is very important in order to
reduce the vurnerability. The objective of the habitat rehabilitation is to increase the coastal
environment capacity to provide its services for livelihood and protection from coastal hazards. It
has been implementing in the form of coastal forest and mangrove planting, coral reef
transplantation, stock enhancement, and conservation.

In the longer time frame of generations, Indonesia’s architectural design was adapted to the
conditions that are a feature of the region. In more recent times, however, much of this tradition
has been ignored with the result that when an earthquake and/or tsunami strikes, many buildings
are destroyed and many lives unnecessarily lost.

Early warning saves lives. That’s a very obvious lesson from the tsunami event. Early warning
systems are considered the foundation of disaster mitigation. With the advances in science and
technology, accurate forecasting of the occurrence of a natural hazard has saved thousands of lives

! Number of earthquake events may decline logarithmically with increased intensity of the event. Time interval

increases. Tsunamis may also follow this pattern.
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and protected properties. It is very unfortunate indeed that the Indian Ocean lacks a tsunami
warning system like the one installed in the Pacific.

Indonesia is prepared and committed to develop and manage a National Tsunami Early Warning
System (TEWS) as part of the Regional Indian Ocean TEWS.
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5) Alex Kwok-Kuen Tan (L & T Consulting Inc. ASCE. HiET =)
Future Large-Scale Natural Disasters Mitigation, Preparedness, Response and Recovery

LIFELINE SYSTEMS
WHAT ARE THE OPPORTUNITIES?
A Tang, P. Eng., C. Eng., F. ASCE
Abstract
This extreme event provided us with many new lessons and confirmations of mitigation efforts
based on past events. One big lesson is this extreme event exceeded the design criteria used.

Lifeline systems along the coastal communities sustained heavy damage most of the distribution
systems were completely destroyed. These locations are like a clean sheet of paper ready for any
imaginations to rebuild.

However we have more questions in our quest for preparedness and mitigation efforts than answers
in this process. The questions are:
1. How big the next event will be?
What is the performance of the design?
What is the cost benefit?
What are the research gaps?
What level of resilience is acceptable?

SIS

Is it sustainable? Or how sustainable should it be?

7. What is the acceptable casualty? (One is too many, my view)
Each question has its acceptable answer or the best answer. But when they have to be considered
together as a unit, the consolidated answer will have to be balanced. Since lifeline system is a
multi-discipline field, engineers must work together towards the same goal — protecting the future
and life.

INTRODUCTION

With a much less frequency of occurrence, the knowledge of tsunami is not well established. This
destructive tsunami provided us with many opportunities to do better. Large objects became
destructive tools used by the tsunami. Destructive power of fires following earthquake and tsunami
also needs further study and mitigation.

Mitigation is cost effective. Being the engine of economic growth and sustaining high standard of
living, lifelines that most people have taken for granted during normal times must maintain an
acceptable level of services during and after a disaster. In general, performances of lifelines are not
good. That is the post disaster services are not acceptable.

LIFELINE PERSPECTIVE

Depending on the network configuration, some networks are more robust than the other. Lifeline
aging is becoming a problem in maintenance and cost of operation. Therefore operators of lifelines
have a handful of issues in addition to damaging disasters such as earthquake. Incremental and
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continuous improvements will be the best approach to ensure service reliability and system
robustness. Speed of recovery must be part of the equation. A balanced integrated approach must be
in place to reduce or eliminate impact due to lifelines interdependence.

When all service providers focus on the end users, reaching an agreed balanced and integrated
approach to improve, as a common goal will be achievable. The common goal is resilience, which 1s
defined here as returning to normal after being stressed within a well-defined set of parameters
and interval. Some of the parameters are:

1. Magnitude of the event,

2. Acceptable interval of disruption,

3. Capacity to recover,

4. Backup systems, and

5. Emergency preparedness.
Along with continuous improvement the community will become more resilient to disaster impacts.

The coastal communities are a clean sheet that rebuilding to a more resilient community will only
be a challenge to imagination and innovation. No doubt, the Japanese engineers and professionals
can handle this challenge with their traditional eloquence. However, I like to offer one word —
balance.

It is important that research facilities collect performance data of lifeline systems, which helps to
reduce future losses, to improve codes and practices, and to enhance performance.

6) Misko Cubrinovski (University of CANTERBURY, Prof., tth#gT =)

Thank you for inviting me to present at your Symposium, 5-7 March 2011, at the University of
Tokyo, and share with you our most experience and observations from the 2011 Christchurch (New
Zealand) earthquakes. In March 2011, Japan was hit by an extreme earthquake event that brought
unprecedented consequences in the form of tsunami, nuclear fallout and severe ground shaking. I
visited the affected areas several times and was shocked by the shear devastation, both by its
extensiveness and severity of impacts. I was very much impressed, however, by the way Japanese
people responded even to such great disaster, with admirable determination and commitment to
recover as quickly as possible. While many serious challenges remain ahead, I am sure that the
Japanese people will succeed in the recovery and will restore their normal lives quickly, and I wish
them all the best and offer my most sincere support in these efforts.
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