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Background

The Americas Megacities Forum 2008 was organized by the Earthquakes and
Megacities Initiative (EMI),in cooperation with the City of LosAngeles under the
banner of the 2008LosAngeles International Earthquake Conference held last 12-
14November 2008at the Omni Hotel, LosAngeles, California, USA.

With the theme "Earthquake Risk Reduction in Megacities: Lessons Learned and
Recent Research,", the primary objective of the Forum was to facilitate a sharing
of sound practices, innovative policy approaches, cutting-edge technologies and
new ideas on earthquake risk reduction among the academics, policy makers,
researchers, emergency managers/responders, and other stakeholders from
various cities and major metropolises in seismically active regions of the world.
These cities included LosAngeles (the host city),Mumbai, Bogota, Istanbul, Lima,
Makati City, Mexico City and Quito. There were also researchers, experts and
practitioners from other cities such as Pittsburgh, Kobe, Kathmandu, and cities in
China.

Discussions were meant to serve as platforms for showcasing sound practices in
earthquake risk reduction that could be validated, adapted and applied by partner
cities in their own contexts.

Highlights

The Forum consisted of seven plenary and twelve breakout sessions, several
simultaneous field trips, and a Share Fair. The conference sessions provided
opportunities for city representatives, researchers, and stakeholders from various
public and private organizations to share lessons learned and the results of recent
research. The field trips gave conference participants a chance to witness local
efforts aimed at disaster preparedness and response through demonstrations at
preselected schools, universities, hospitals, fire stations and municipal facilities
participating in the Great Southern California ShakeOut, the largest earthquake
preparedness activity in U.S. history. The Share Fair served as a venue for one-
on-one interaction between representatives of the different invited cities and
institutions, and was meant to facilitate informal peer-to-peer discussions on
specific techniques, programs, policies, and strategies being utilized to decrease
earthquake risk.
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Summary of Policy Recommendations

The discussions and interactions that took place at the Forum were summarized
into several recommendations intended to advance both policy and practice. They
are meant to reflect the current issues of urban disaster risk reduction (DRR)and
to be a reference on current issues that impede policy and that professionals,
practitioners and researchers should be aware of. The list is not necessarily
exhaustive. It is however a reflection of the discussions that took place in the
Forum.

1. Enhance public education and communication efforts

There was a consensus among the participants that the lack or inadequate
knowledge of policy and decision makers on earthquake risk reduction is a major
obstacle to enacting DRRpolicy effectively.This is also true for the general public
who finds it difficult to understand complex scientificparameters (e.g.,why would
a SaO-yearreturn period earthquake affectme or my family?), and thus is reluctant
to support investments in DRR. Evidence-based approaches and examples from
around the world that show the benefits ofmitigation in simple yet accurate terms
should be the key element to educating and communicating the policy makers and
the general public.

Effective knowledge management and communication tools should be brought
into the field to enable a more effective communication of scientific information
to the non-expert or even the non-scientist. Partnerships with different types of
information providers should be established so that key messages can be delivered
to the public through various information channels. Overall, scientists should be
more aware of the complexities of policy making. A multi-disciplinary approach
is more likely to facilitate policy oriented towards public policy formulation and
review should be undertaken.

Much of the focus on disaster readiness has been on the actions that need to be
taken before, during, and immediately after an earthquake at specific locations
such as home or workplace. There is a need for greater public education and
communication efforts to provide more examples and models for disaster
mitigation where documenting cost-effectiveness is often an issue. Such efforts
should be geared toward building long-term commitment of communities and
institutions for long term planning and to develop their capacities in disaster
risk management. The social and economic benefits of hazard mitigation and its
benefits to building resilient cities and community should be well documented
and shared through various communication channels, both conventional and
new media forms. The information being offered should not only focus on what
people and institutions can do to "get ready", but also demonstrate how their
preparedness initiatives can reduce the risk they face on a medium- to long-term



scale and that their investments are warranted.
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Itwas also emphasized that DRR should not be trivialized. Itmust be made clear
to policy makers and to the general public that DRRrequires commitment for long
term investment. Advocacy and awareness campaigns should be sustained over
an extended period of time, and messages should be consistent in order to ensure
that the public and institutions internalize the information being disseminated,
and use it to formulate and/or review policies, plan actions and allocate adequate
funding to sustain the mitigation efforts.

2. Incorporate hazard mitigation and disaster recovery into local
infrastructure, development and land use plans

Local authorities and development planning agencies need to incorporate DRM
and vulnerability reduction as key parameters in land use and urban development.
The goal is to build resilient institutions, mainstreaming disaster risk reduction in
governance processes and in the delivery of essential services. This can be done
through the protection of critical assets and infrastructure, capacity building, and
other proactive systemic measures. Long term risk-sensitive development will
avoid costly mistakes and achieve vulnerability reduction in the long term. It
would build competency and provide discipline. It would also improve inter-
institutional cooperation.

In terms of dealing with existing vulnerable infrastructure, long term programs
for retrofit and/or replace of key lifelines (i.e.,water, drainage, wastewater, power,
communication), transportation systems, and essential facilities (e.g., hospitals,
schools, fire stations, shelters and emergency centers) should be put in place.
Considering the enormous cost of retrofit, it is critical that it is anchored on rigorous
scientific risk assessments. Thiswill lead to optimization of investments and rational
prioritization of DRM issues and concerns. Existing critical infrastructures should
be assessed according to their vulnerability to surface faulting, ground failure
and ground shaking. Likewise, systems for operational redundancy must also
be established to ensure minimal disruption in the provision of essential services.
The creation and implementation of protection plans for critical infrastructure will
likewise provide a framework for aligning the post-event recovery initiatives of
public and private service providers. Such plans should include the designation
of an inter-agency coordination mechanism (e.g., lifeline council) that would
harmonize action and would work out agreements for sharing of information and
mutual aid in restoring public services such as power and water transmission. The
lifeline council will also be responsible in setting up a system-wide performance
objectives that will provide specific timeframes for the restoration of essential
services.
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Planning for post-event response and recovery is another area of focus to achieve
urban disaster resiliency. Through such planning, local governments will be able
to identify opportunities for mitigation while determining how best to expedite
the restoration of normal community life and economic activity. A significant
aspect of post-disaster recovery that local authorities need to focus on is the
efficient restoration of lifelines and essential services such as waste collection and
management, health, and education.

Since there is limited experience in risk-sensitive land-use planning, particularly
in cities in developing countries, engaging in knowledge sharing with other local
authorities and organizations that have made advancements in creating sustainable
disaster-resilient communities will help build capacity and provide guidance in
the methodology. Learning from others is a powerful tool by itself and should be
encouraged (e.g., EMI's Cluster Cities Project).

3. Identify and retrofit high risk structures

Authorities of jurisdictions in seismically active zones should work at identifying
structures that have not been constructed according to existing building codes
or construction standards, and determine which of these buildings pose a life-
threatening risk based on their structural deficiencies. Retrofitting programs
targeting those structures need to be initiated, taking into account the interests of
all stakeholders and the economic and social implications of such initiatives. There
are good models in terms of mandatory retrofit programs in California dating back
to the so-called "Los Angeles Division 88", which in the mid-eighties established
a mandatory program for the seismic retrofit of unreinforced masonry structures
in Los Angeles; similarly State Bill 1953,which requires hospitals to evaluate, rate
and report on seismic resistance of acute care facilities.

Voluntary programs should also be considered. They require an extensive and
sustained awareness program to educate owners and to provide sensible solutions.
Incentives should also be offered to encourage building owners to voluntarily
retrofit their structures.

It must be said however, that the structural retrofit remains a highly complex
option for disaster risk reduction as often the cost of retrofit is seen as a "sucked"
cost by building owners, and is not perceived as being cost-effective. There are
also logistical constraints that make retrofit difficult to implement because in most
cases occupants are required to move out of the building for an extended period
of time. These constraints need to be overcome in order to make both policy
and implementation feasible. Experience has shown that retrofit program have
better chances to succeed if they are flexible (e.g., provide a phase approach, and a
reasonably generous time table), and if the retrofit is also being made a component.



of capital renovation. In the latter case, the building owners are already upgrading
their facilities and retrofit can be incorporated in the renovation plans.
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4. Improve early warning and emergency response through the use
of leT tools and coordination mechanisms

v

Early warning systems (EWS)are the most efficient way to reduce loss of life (and
in some cases property too). In the context of earthquake hazard, early warning
systems for ground shaking can have a limited effect because typically only a few
seconds are available between the warning and the start of the actual earthquake
shaking. However, these few seconds can be used for automatic shut-down of
critical processes such as chemical manufacturing, automatic gas shut-off systems,
high-speed trains, etc. Early warning systems are highly effective for tsunami
hazard as the source of earthquake can be far away and a relatively large amount
of time could be available for population to evacuate. Early warning systems
have also demonstrated their benefits in weather-related hazards and in volcanic
hazards.

The experience has demonstrated that technology by itself is not sufficient to
create an effective early warning system. Competency building on disaster
preparedness (both at the institutional and community levels) including drills
and table top exercises as well as training of the first responders is critical and
should be an integral part of disaster preparedness programs. The adoption and
implementation of a multi-year training and exercise schedule designed to address
different response scenarios will enhance the familiarity of emergency managers
and responders with the ICT tools and coordination mechanisms.

EWS should also make use of available communication media (radio, television,
e-mail, SMS,etc.) to disseminate alerts to the general public and decision makers.
The timeliness and effectiveness of emergency response are shaped by existing
information systems. Emergency managers need to access up-to-date information
in order to make accurate assessments. Having the latest valid information on
hand increases capacity for a coordinated response.

Lastly, preparedness programs should focus on building local medical capacity to
be able to handle the increased number of emergencies in the wake of a disaster.
The hub and spoke concept of designating a main hospital to serve as a command
post and supply depot for other medical centers in the immediate geographic area
is one example of good practice that can facilitate better coordination.

5. Improve policy environment and practice of urban DRR through city-to-
city sharing of experience
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It is an undeniable fact that individuals tend to learn better and faster from their
peers than from teachers. Thus, creating opportunities for sharing information
between disaster risk management professionals, policy makers, and managers of
cities is a worthwhile goal. Learning how other cities have dealt with establishing
DRRpolicies and programs is not only informative to policy makers but also a great
motivator for action within households. However, such opportunities are only
limited and funding is seldom available for financing peer-to-peer or city-to-city
sharing projects. Initiatives such as EMI's Cluster Cities Project, which has been
running for almost a decade as a platform for knowledge sharing, have proven
their effectiveness in terms of developing an informed community of practice that
can promote DRR. This is especially important considering the complexity of the
DRR activities, which require sustained advocacy, long term planning and high
level inter-institutional coordination.

6. Stressing the importance of a conducive legal and institutional framework
for seismic safety and disaster risk reduction

Despite significant advances in the field, earthquake/disaster risk management is
often seen as a post-event response activity in many countries. Pro-active disaster
risk reduction is not well understood and implemented. One of the key reasons
for such thinking is the fact that in many countries laws and regulatory processes
and their related institutional arrangements are focused only on disaster response.
Such legislative arrangements are an impediment to DRR. Programs on disaster
risk reduction should always be anchored on a good understanding of the legal
and institutional arrangements that govern disaster risk management practice.
These programs, however, should not only include laws and regulations related
to emergency response, but also the wider legal and institutional arrangements
such as land use planning, construction control and practice, delivery of essential
services, etc.

Also, many cities and local authorities do not have a competent internal
structure to advocate, coordinate, plan and support DRR activities. One of the
recommendations is to set up a competent office within the city administration
that will be responsible for streamlining procedures, defining authority for
enforcement, developing sound practices, providing training and education, and
strengthening the legal and political will for _changein the areas of seismic safety
and disaster risk reduction.
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Next Steps

The participants agreed on succeeding actions that could improve efforts for
reducing earthquake risk. These are:

1. Ensure commitment of cities to the DRR process through city-to-
city sharing of experiences

Local governments should place greater emphasis on disaster risk reduction (DRR)
efforts. However, they must recognize that DRR projects are long-term, multi-
year endeavors that require considerable amount of planning and coordination
with multi-disciplinary teams. Local authorities should also accept the fact that
the work outputs resulting from such projects are the result of consensus-driven
participatory processes. As such, cities must have a high level of political and
institutional commitment in order to successfully implement DRR initiatives.
Knowledge transfers through city-to-city sharing is one way to encourage local
authorities to continue pursuing DRR projects by providing examples of sound
practices that can be adapted and implemented in their own contexts.

2. Establish an appropriate legal and institutional framework for
seismic safety and disaster risk reduction

Awell-defined government structure should be set in place that will be responsible
for streamlining procedures, defining authority for enforcement, developing best
practices, providing training and education, and strengthening the legal and
political will for change in the areas of seismic safety and disaster risk reduction.
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Session Reports
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PLENARY SESSION 1
Advancing Disaster Risk Reduction
in Urban Areas
The opening session included welcome speeches by Mr. Antonio Villaraigosa,
Mayor of Los Angeles; Mr. Greig Smith, Los Angeles Councilor; and Mr. James
Featherstone, General Manager of the Emergency Management Department of the
City of Los Angeles. It also included two presentations. The first by Dr. Fouad
Bendimerad, Chairman of EM! and the second by Mr. Ellis Stanley, Director of
Western Emergency Management Services for Dewberry and former Manager of
the Emergency Management of the City of Los Angeles.

Fig. 1. Disaster Risk Management Master Plan Model (Bendimerad)

Dr. Bendimerad presented selected EM! projects such as the Makati Risk-sensitive
Urban Redevelopment Planning and the Kathmandu Risk-sensitive Land Use
Planning undertaken through a grant from the German Federal Foreign Office.
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He explained that these projects are pilot approaches for mainstreaming disaster
risk reduction (DRR) in urban development processes in developing countries.
He however mentioned that more planning tools and more pilot applications
are necessary to translate risk assessment to build community safety and urban
resiliency. Thus, EMI developed the Disaster Risk Management Master Plan
(DRMMP) as a methodology to link DRR to city planning and developmental
processes. The DRMMP Process has four phases: preparation, analysis, planning,
and implementation work outputs (IWOs), as shown Figurel. These phases are
undertaken through a participatory process by which consensus can be built as
well as long term sustainability. Table 1 shows the IWOs for the Metro Manila and
the Kathmandu projects.

City IWOs DRR Project/Initiative
Metro Manila IWO 1:Disaster resilient Makati Risk-Sensitive

land use planning Urban Redevelopment
Planning

IWO 2: Improving National discussion
legal and institutional and consultation on a
arrangements for DRM national bill to establish
delivery disaster risk reduction

as a national strategy in
managing disasters in
the Philippines.

IWO 3: Training and Metro Manila Training
capacity enhancements Needs Assessment
forDRM

Kathmandu IWO 1: Strengthening Establishment of
Metropolitan City of institutional the Disaster Risk

and organizational Management and
arrangement for DRM Citizens Safety Office
IWO 2: Support the Kathmandu Risk-
development of a risk- Sensitive Land Use
sensitive comprehensive Planning
land-use plan for
Kathmandu Valley

Table 1. Implementation Work Outputs for DRMMP projects in Metro Manila and
Kathmandu
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Dr. Bendimerad outlined five important considerations in DRMMP based on
the experience of the two cities. First, both Kathmandu and Metro Manila have
gone through a multi-year effort to develop a DRMMP for the city. Second, the
selected IWOs were driven from a participatory process; hence, they represent a
consensus. Third, both cities are politically and institutionally committed to these
projects. Fourth, DRR is a long-term endeavor that requires a significant amount
of planning and coordination with
fully multi-disciplinary integrated
teams. And finally, DRR should be
viewed as a long-term participatory
process when risk assessment is only
the initial step.

DRR is a long-term endeavor
that requires a significant
amount of planning and
coordination with fully
multi-disciplinary integrated
teams.Dr. Bendimerad also reviewed the

accomplishments of the Cluster
Cities Project (CCP), which has
enabled gatherings such as the Americas and the Asia Megacities Forums and
has contributed to the development of informed groups of disaster management
professionals and close partnerships between researchers and city managers.

In the second presentation, Mr. Ellis Stanley reiterated the role of the government
in safeguarding communities from natural and man-made disasters. Mr. Stanley
is the Director of Western Emergency Management Services in the firm Dewberry
who asserted that the 21st century is beset by complex transnational terrorism, and
socio-economic changes (e.g., rapid urbanization, changes in economic structure,
and limitations in the health care system). Such changes tend to increasingly
magnify the effects of accidents and natural disasters and present three major gaps
in addressing disaster vulnerabilities:

• Information sharing and intelligence fusion;
• Interoperable communications; and
• Medical surge capacity (lack thereof).

As an approach to disaster preparedness, he proposed linking communities
through information technology (IT). This requires a comprehensive "effects-
based", all-hazards planning that recognize five conditions. First, all disasters are
local. Second, local disasters can have state-wide, regional, national and in some
cases, international significance or consequences. Third, all-hazards preparedness
is a shared responsibility. Fourth, businesses cannot survive from a disaster
without thorough planning, training, exercising and committing resources. Finally,
governments cannot restore services or effectively recover from a disaster without
a resilient economic base.



• Public education on disaster preparedness;
• Public and private sector continuity of operations plans;
• Current and tested disaster response and recovery plans;
• Critical infrastructure protection plans (government and private sector);
• Integrated statewide alert and warning systems
• Enhanced logistics capabilities for catastrophic events;
• Mitigation planning that is integrated into all levels of government and

business; and
• Medical surge capacity.

16

Because everyone is at risk, disaster preparedness is the responsibility of everyone
as well. Itdemands flexibility that accommodates diverse needs of the community,
uneven distribution of risk, and capacities to cope with and prepare for disasters.
It also demands constant communication to synchronize disaster preparedness
efforts, anticipate and resolve conflicts, and engage a wide array of stakeholders
especially the private sector and local emergency responders.

For Mr. Stanley, essential government functions as well as those of the private
sector are increasingly becoming dependent on IT.He added that a better disaster
response is a product of relaying the right information to the right person at
the right time. Looking at disaster management from various perspectives, he
suggested the following areas where to concentrate the efforts on:
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PARALLEL SESSION 1A
Lifeline Readiness and Fault
Crossings
In this session, three notable speakers in the field of geology, earthquake research,
and public works tackled one of the most complex and often neglected area of
earthquake risk reduction - critical lifelines and fault crossings. The speakers
were:

1. Kenneth W.Hudnut, Ph.D., Geophysicist, United States Geological Survey
2. Prof. Yasuko Kuwata, Kobe University, Japan
3. H. David Nahai, General Manager, L.A. Department ofWater and Power

The session moderator was Dr. Michael Reichle, retired chief seismologist at the
California Geological Survey.Dr. Reichle described how lifelines such as pipelines,
water conveyance infrastructure, highways, railroads, fiber-optics, and utility
transmission lines are very essential in moving energy, goods, information, and
people. He maintained that these lifelines are critical to the local and national
economies. Finally, Dr. Reichle briefly discussed the location of lifelines in
California vis-a-vis the different hazards.

What followed was a talk on the The ShakeOut scienceexpected impacts of earthquake
hazards in California's lifeline
infrastructures. The impact analyses
were based on the earthquake scenario
used in the Great Southern California
ShakeOut. According to Dr. Kenneth
Hudnut, the scenario includes surface
breakage along 300 km of the San
Andreas Fault, starting at Bombay
Beach and rupturing for 90 seconds.
The rupture races northwestward,
three times faster than a speeding
bullet, before finally stopping at
Lake Hughes. As it breaks, the fault
displaces the 1-10freeway east of Indio
by seven meters (23 feet) laterally
to the right, and the 1-15 freeway

scenario depicts a
magnitude 7.8 earthquake
striking the Southern San
Andreas Fault, starting
at the Salton Sea and
rupturing northward 190
miles. In the scenario, the
earthquake would kill 1800
people, injure 50,000, cause
$200 billion in damage, and
have long-lasting social and
economic consequences.
(USGS)
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practices.

at Cajon Pass north of San Bernardino by four meters (13 feet). Along the way,
critical lifeline infrastructures such as water main lines and aqueducts, oil and
gas pipelines, power transmission lines, and rail lines as well as roads will all be
severely affected causing leaks, spills, explosions & fires, and failures in delivering
basic social services.

Landslides triggered by earthquakes will run over footings of electricity towers
where power lines cross steep slopes. Furthermore, delays in repairing critical
lifelines exacerbate the long-term economic impacts of an earthquake event.

Dr. Hudnut narrated the exemplary case of the Trans-Alaska Pipeline that
withstood a surface slip in an earthquake much like the ShakeOut scenario. For the
ShakeOut, lifeline operators are developing seismic resistant design of pipelines at
fault crossings. He further stressed that long-term economic impacts of earthquakes

are strongly influenced by efficient
restoration of lifelines, so retrofitting
of all essential pipelines (especially
those co-located which create extreme
vulnerability) should comply with
current standards and adopt sound

Dr Hudnut concluded by saying that
a plan to deal with potential large-
scale disruptions of critical lifeline
infrastructure is essential to ensure
public safety, efficient emergency

response and repairs. To assist in planning, a thorough assessment of the seismic
and surface faulting threat to existing critical lifelines is required.

He also urged policy makers to work with technical specialists and lifeline
operators to facilitate long term program to make lifelines disaster resilient and
explore cost-effective retrofit options in the short term.

Taking-off from Dr. Hudnut's discussion of lifeline-fault crossings, Prof. Yasuko
Kuwata of Kobe University gave a presentation on how surface fault displacement
can cause significant damage on infrastructures especially on critical lifelines. She
made use of the 2008Wenchuan earthquake as an example. Prof. Kuwata looked at
the seismic performance of the pipeline based on the fault movement observed in
recent earthquakes as well as the pipelines' behavior through numerical analysis
of the joint pipeline that crosses the fault. The pipes under study were made of
ductile iron or polyvinyl chloride. Digital Elevation Model was used to conduct the
numerical analysis of pipeline performance. She also described the seismic codes
used for buildings and pipelines in China and the minimum distance required for

Long-term economic
impacts of earthquakes
are strongly influenced
by efficient restoration
of lifelines, so retrofitting
of all essential pipelines
should comply with current
standards and adopt sound
practices.
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transmission/distribution lines for water, gas, oil and waste. She compared it to the
seismic design for pipelines in Japan which considers active fault and the practical
countermeasure for the construction of large diameter pipeline near 90 degrees
of the Ege Mountain fault in Kobe. She concluded that in installing pipelines,
analysis of pipe behavior under the fault movement is necessary to understand
and mitigate the impacts of surface
fault displacement to lifelines. Hence,
it is important to have a detailed fault
survey, guidelines in seismic design,
numerical analysis technologies,
practical countermeasures for
pipeline installations near the fault,
back-up system or parallel routes, and
communicating to the public the high
risk from living near the fault.

In installing pipelines,
analysis of pipe behavior
under the fault movement
is necessary to understand
and mitigate the impacts of
surface fault displacement
to lifelines.

From a discussion that centered on oil and water pipelines, the next presentation
dealt with the protection and restoration of water and electricity supply systems.
Like Dr. Hudnut, Mr. David Nahai spoke on the ShakeOut scenario of a probable
magnitude 7.8 earthquake on the Southern San Andreas Fault. He noted that
the Los Angeles water supply system is the largest municipal utility in the US
providing the water needs of around four million people, while its power system
provides around 4000-6200megawatts a day (see Figure 2).

Fig. 2. Los Angeles water (left) and power (right) supply systems (from Nahai)
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The Los Angeles
Department of Water
and Power (LADWP)
has assumed readiness
measures such as the
establishment of Multiple
Emergency Operations
Centers, state-of-the-art
trouble reporting system,
and the conduct of table top
exercises and emergency
management training for
executives and staff.

The ShakeOut Scenario revealed that water services would be heavily affected
with a complete disruption of import water, over 2,000distribution pipe damages,
and more than 14days to restore water services. On the other hand, the estimated
cost of damages from loss of electrical services alone is $7 Billion, which will take
around 28 days to return power system to normal. These damages are far more
extensive than the destruction caused by the magnitude 6.7Northridge Earthquake
in 1994.

The scenario has advanced the level ofawareness on the effectsof a great earthquake
and has helped identify measures that need to be taken in preparation for this
or similar events. To illustrate, the Los Angeles Department of Water and Power
(LADWP) has assumed readiness measures such as the establishment of Multiple
Emergency Operations Centers, state-of-the-art trouble reporting system, and the
conduct of table top exercises and emergency management training for executives
and staff.

Since the Northridge Earthquake, LADWP has invested over US$200 million
upgrading facilities and equipment.

Below are some policy recommendations that can be drawn from Mr. Nahai's
presentation:

To address specific impacts of
earthquakes on water and electricity
lines, LADWP has taken earthquake
readiness measures such as:

• Compliance with the current
seismic design standards;

• Voluntary dam stability
evaluation;

• Aqueducts seismic hazard
evaluation;

• System wide trunklinel
distribution line
improvement;

• Emergency preparedness
exercises; and

• Mutual assistance agreements.

Modify Traditional "Boil Water Notice": When pipes break, water
agencies are required to send an official notice that the water is not pure
to drink. The Department of Public Health then requires the notification
to be titled a "Boil Water Notice." Lighting fires to boil water is not a good

•



Earthquake Risk Reduction in Megacities: Lessons Learned and Recent Research 21

idea following an earthquake, due to potential conflagrations, and boiling
water is not necessarily recommended as part of the notice. The notice title
should be changed to "Water Purification Notice" to avoid confusion and
potential fire.

• Develop Supply Agency Coordination Team: A Supply Agency
Coordination Team would include the agencies and authorities owning
and operating the major water supply transmission aqueducts. By
establishing a formal coordination before a large earthquake, they can
develop agreements and plans on how to assist each other in restoring
water transmission to the region after an earthquake, prioritize restoration
among the aqueducts, and provide mutual assistance. The main concept is
with the expected damage, it may be better for all agencies to focus their
resources and repair on certain lines as a team, rather than individually
which takes longer time to repair all aqueducts.

• Identify vulnerable and priority areas: Develop the means to identify
priority areas for water supply (e.g., critical hospitals, long term emergency
shelters, airports, port, etc.).Have tools in place to allow rapid identification
of impacts of water supply interruption to these areas following an actual
disaster event and how they can most rapidly be restored.

• Establish System-wide Seismic Performance Objectives: Establish a
policy on an acceptable water outage duration and "Tap Water Safety
Notice" duration. Once established, the water agency can better define how
to make improvements to achieve the objectives. Also to be considered are
the many political, social, and legal issues surrounding the ability to make
a firm policy on performance objectives. Agencies can then mitigate the
system to meet these objectives by identifying which components (water
supply, storage, treatments, etc.) are most vulnerable in different areas.
Notable in this plan are residential and industrial customers who might
be more resourceful and tolerant than essential facilities. Agencies and
cities need to find the best balance between spending the money now and
making sure that the community can adequately recover after a disaster.
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PARALLEL SESSION 1B
Methods of Preparedness

In preparing the residents and workers of cities, certain programs have had greater
success than others. Looking at techniques that are used to consider various sectors
of the population, this session was about innovative information, education,
and communication programs that were geared toward educating the public on
earthquake preparedness. The speakers for this session were:

• Mark L. Benthien, Southern California Earthquake Center, University of
Southern California

• Brent Woodworth, Executive Director, Los Angeles Emergency
Preparedness Foundation; and

• Mariana Amatullo, Vice President, International Initiatives, Art Center
College of Design

Mr. Jack Popejoy,Anchor of KFWBRadio, Los Angeles, facilitated the session.

Mr. Mark Benthien shared the goals, achievements, and lessons of the
communication, education and outreach (CEO)program of the Southern California
Earthquake Center (SCEC). SCEC's work on knowledge transfer and public
education on earthquake preparedness revolves around the following themes:

This 32-page earthquake science and
preparedness handbook was first published
in 1995. SCEC and the Earthquake Country Putting down roots in
Alliance update the handbook every year to earthquake country (Benthien)

• Integration of SCEC science projects
within CEO activities;

• Partnerships with other organizations;
• Student involvement in research/

increased diversity in the Geosciences;
• Reproducible framework activities;
• Regional earthquake preparedness

advocacy; and
• Evaluation of key activities and products.
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keep up with the latest developments on earthquake science. The Handbook is
also available in Spanish (http://earthquakecountry.info/roots/). The Handbook
has been shared with and portions have been adopted by several members of
EMI'sAmericas Cluster.

The Great Southern California ShakeOut (www.shakeout.org) was one of the
major activities of SCEC'sCEO Program, in partnership with other members of
the Earthquake Country Alliance (for which Benthien is Executive Director). It
was a region-wide earthquake drill with five million participants from schools,
families, community groups, business establishments, and others. It has been
dubbed as the largest earthquake drill ever conducted in U.S. history. The goal
of the ShakeOut was to shift the mind set of the public about earthquakes from
a response-oriented to mitigation and preparedness.

Mr. Benthien also reported SCEC's initiatives on building informal education
partnerships (with children's museums, for example) and K-12education (e.g.,
curricula development and advocacy, and teacher professional development).
SCEChas also formed the Earthquake Education Network, a partnership that
engages a broad base of audience (with an emphasis on grades 6 to 14) to
discuss earthquakes and earthquake preparedness and other related topics in
earth science. One of the network's possible projects is the mainstreaming of
earthquake preparedness and advocacy in the K-14earth science curriculum.

The next presenter was Ms. Mariana Amatullo who talked about the "Los
Angeles Earthquake Get Ready Project" -a multimedia public safety
campaign and sourcebook created by Designmatters at the Art Center College
of Design. The initiative's mission is to help overcome barriers to earthquake
preparedness and promote a culture of individual and collective resiliency.
It relies on the unique visual communication tools and models that facilitate
better interaction and learning among the intended audience. The leaders of
the project hope that research findings will be replicated outside the city of LA.



• Prof. Sergio Puente, Colegio de Mexico, Mexico City,Mexico
• Mr. Xenon Walde, Division Chief, Urban Development Department,

Makati City, Philippines
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PARALLEL SESSION 1C
Disaster Risk Reduction through
Land Use Planning
The Hyogo Framework for Action (HFA) encourages governments of disaster-
prone countries to look at disasters as a development issue that also impinge
on existing efforts to combat poverty. This development-oriented perspective
of disaster risk management led policy makers to explicitly integrate disaster
risk reduction (DRR) goals into the development and planning strategies of the
government, both at the national and sub-national levels. This session zeroed in on
land use planning as a window of opportunity for linking DRRto the development
strategies of local governments. The session was facilitated by the President of the
Topping Associates International, Mr.Kenneth Topping, who provided substantial
inputs from his own experience as a land use planner along with the inputs from
other session speakers:

Mr.Topping provided an overview of the structural and land use-based earthquake
risk reduction measures and their potential in protecting lives, minimizing
property losses, and in reducing economic losses and recovery costs.

The first measure is structural technology and building codes. Mr. Topping
pointed out that the knowledge on structural technology is reflected in the latest
International Building Code (IBC).The IBC facilitates an international sharing of
solutions for designing structures against earthquake losses. He also mentioned
the impact of Division 88, an ordinance passed by the City of Los Angeles in
the late 1980's for retrofit of unreinforced masonry buildings. Division '88 was
reproduced and disseminated in several jurisdictions and by a State of California
bill having similar requirements. In the past two decades, these legal instruments
enabled strengthening of more than 70percent of unreinforced masonry buildings
in California's seismic zone 4 (see Figure 3).. There are also opportunities for
retrofitting other types of vulnerable structures like tilt-ups, RC-infill walls and
houses not bolted to foundations.

The second earthquake mitigation measure discussed was land-use planning. Mr.
Topping emphasized the significant potential of multi-hazard mitigation plans
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Knowledge Transfers:
Pursue knowledge transfers
regarding advancements
in building technology and
land use planning leading to
disaster-resistant sustainable
communities. Structural and land-use mitigation measures should
proceed hand-in-hand. Mitigation is a good investment in disaster loss
avoidance (4:1 benefit-to-cost ratio per study of FEMA mitigation grants
1993-2003).
Update city and county safety elements when: a) adopting Local Hazard
Mitigation Plans as part of Safety Elements (AB 2140), or b) updating
housing and other elements with new floodplain data (AB 162).
Expand planning by cities and other local governments emphasizing best
land use planning practices through preparation and updating of state-
mandated general plan safety elements and federally sponsored local
hazard mitigation plans, or their equivalents in other countries.
Mitigation-Recovery Linkages: Undertake pre-event recovery planning
to identify critical mitigation opportunities and to expedite post-disaster
restoration of normal life, restarting of economic engines, and prevention
of repetitive losses in the future.
Strengthen Structures: Ex-
pand and systematically
pursue technical knowledge
leading to construction of
more earthquake-resilient
structures, and continued
strengthening of existing
unreinforced masonry (URM),
tilt-up, RC-infill wall, and
homes not bolted to founda-
tions, and other vulnerable

(federally-sponsored) and general plan
safety elements (state-mandated) in
reducing the risk of communities and
their properties from natural hazards
such as earthquakes, floods, wildfires,
and landslides.

He made the following recommenda-
tions based on the aforementioned
structural and mitigation measures:

•

•

•

•

•

structures.

';--',--1 Statewide Progress on URM
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Fig. 3. Statewide progress on retrofitting
unreinforced masonry (URM) in California
(Topping)

Cities must pursue
knowledge transfers
regarding advancements
in building technology and
land use planning leading
to disaster-resistant
sustainable communities.
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• Visioning
• Master planning
• Action planning

Mr. Anthony Xenon Walde gave an
overview of the "Makati City Risk
Sensitive Urban Redevelopment
Planning," a project funded by the
German Federal Foreign Office
(FFO) through the German Disaster
Reduction Committee (DKKV). The
project aims to develop a risk-sensitive
urban redevelopment masterplan in
one of the most vulnerable and poorest

neighborhoods ofMakati City,Philippines. The goal is to help reduce disaster risk,
mitigate potential damage and losses, and enhance the socio-economic well-being
of the community. Through risk-sensitive redevelopment planning, the project
hopes to demonstrate how a disaster-prone poor neighborhood with otherwise
little potential for development can be transformed into a safer and disaster-

Fig. 4. Makati Risk-Sensitive Redevelopment Planning Approach (Walde)

Mr.Walde explained how the project provides venues for community participation.
Village leaders, zone leaders, and members of various community-based
organizations were consulted in the site selection process and advocacy planning.
Project briefing and community preparation activities were also conducted to
enhance the project's social acceptability, promote local ownership, and ensure
project sustainability.

From a field-based initiative in redevelopment planning, the next presentation
was a research on Risk Management, Social Participation, and Urban Planning

Through risk-sensitive
redevelopment planning,
the project hopes to
demonstrate how a
disaster-prone and poor
neighborhood can be
transformed into a safer
and disaster-resilient
community.

resilient community.
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in Mexico City. The research sought to find out if there is a correlation between
public perception of seismic hazard (subjective risk) and the built, infrastructural,
and geological vulnerability (objective risk). It was based on the assumption that
coherent risk perception is a key factor to successfully implement any urban
planning action on disaster risk mitigation.

Results showed a low correlation between objective and subjective risks. It implies
the need for raising the public perception and knowledge of earthquake risk
(subjective) to break the wide gap between the subjective and objective risks. The
findings also led Dr. Puente and Dr. Reinoso to conclude that:

• Risk and vulnerability assessment should be the backbone of urban and
development plans;

• There is a need to solve the gap between the normative rationality of
planning and the s?cial Risk and vulnerability
process of production and
reproduction of the urban assessm~nt an~. .
built environment. community participation

• Media plays a fundamental and acceptance should be
role in disseminating and the backbone of urban re-
developing a culture of development plans.
prevention.

• Risk management should be
taken as a cornerstone of economic development (adapted from Ulrich
Beck).



Pre-earthquake Inventory of buildings at
risk
Screen for potential ROVER
seismic risk
Prioritize risk-mitigation
efforts
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PARALLEL SESSION 1D
Technologies for Disaster
Management
As technology becomes more sophisticated, it is generally assumed that its
application becomes increasingly more useful and productive while others would
argue that technological developments further exacerbate social exclusion and
inequalities between the developed and developing countries. In this session,
four speakers talked about the latest technological innovations in earthquake risk
management and their applications in the US and Latin America. They were:

• Mr. Christopher Chiesa, Chief Information Officer,PacificDisaster Center
(Hawaii)

• Dr. Eduardo Reinoso, Evaluaci6n de Riesgos Naturale, UNAM (Mexico)
• David Wald, U.S. Geological Survey (USA)
• Prof. Luis Yamin,Universidad de los Andes (Colombia)

The session was moderated by Dr. Keith Porter of the University of Colorado who
opened the session with emerging trends in data-related seismic management
tasks for mitigation and response.

Dr. Porter presented FEMAand USGS'Software for Earthquake RiskManagement.
These software function as an integrated system in generating and managing
information from pre-earthquake, response, and recovery phases of disasters
(Table2).

Table 2. Software applied in data-related seismic risk management tasks during pre-
earthquake, response, and recovery phase of earthquake

Disaster Phase Data-related seismic risk Software
management task 4

Emergency planning HAZUS



Response Prioritize inspections ShakeCast
Safety inspections, rough
cost estimation

ATC-2Oi
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Disaster Phase Data-related seismic risk Software
management task

Recovery Manage repairs,
permitting, etc.

Developed by the U.S.Government, ROVER,ShakeCast and ATC-2Oiare available
for a minimum fee to implement de-facto standards such as FEMA154and ATC20.
The software may be used by cities to establish an inventory and screen buildings
for seismic risk, inform emergency planning, and improve earthquake response.
These technologies are way better than non-automated or "paper forms" since
much of the data handling is done automatically, and information from pre-
and post-earthquake are integrated in the system. They also have an edge over
commercial risk software because hardware can be borrowed or purchased at a
modest cost and there are no ongoing license fees.

The next presentation was on
information technology applications
developed by the Pacific Disaster
Center (PDC). PDC offers products
and services to local, national and
international disaster managers
through consultancy, risk and
vulnerability assessments, early
warning systems, integrated risk
management platforms, and custom
applications.

USGS and FEMA have
developed software
applications that may be
used by cities to build
an inventory and screen
structures for seismic risk,
inform emergency planning,
and improve earthquake
response.

PDC works to strengthen client
capabilities through workshops and training, and strives to reduce the gap
between science and technology (S&T) and its delivery to decision-makers and
local communities. PDC's chief information officer Chris Chiesa explained that
disaster management is challenged by the inadequacy of tools for decision-makers
to acquire information, process and act upon existing hazard. He mentioned
specifically the (1) lack of situational awareness, (2) difficult-to-digest warnings,
(3) scattered information, (4)absence of a context on which to understand risk, and
(5.)limited information dissemination.

PDC taps the power of ICTsto undertake such daunting tasks. Mr. Chiesa provided
a summary of DisasterAWARE application, a multi-hazard disaster management
decision support system. DisasterAWARE was recently deployed at the National
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Disaster Warning Center in Bangkok, Thailand, to provide timely notification
of seismic events and early warning for ensuing tsunamis and effective disaster
management decision support at national and local levels.

According to Mr. Chiesa, PDC's experiences in using lCTs to communicate
risk and promote preparedness can be synthesized in the following policy
recommendations:

• Share information & warnings through multifaceted notifications (email,
SMS,auto-dialers, pages, etc.) to communicate the danger and risk to the
general public and, more importantly, the decision makers.

• Use technology to integrate, simplify, & expedite processes to respond to
a disaster or threat. Access to timely, valid information increases capacity
for coordinated response; time wasted could mean lives lost.

• Response systems following disaster are shaped by existing information
systems; decision makers should use this latest, up-to-date information to
decide and act on the most recently received assessments.

Prof. Eduardo Reinoso's presentation examined the conventional practice of
lumping structures into typical building classes for the purpose of loss analysis.

Screenshot of POC's Asia Pacific Natural Hazards and
Vulnerabilities Atlas (Chiesa)

This practice is adequate for large-scale portfolio loss estimation where high
resolution is not critical. However, in some cases such as re-development or retrofit
programs, location-specific information about physical vulnerability of buildings
to earthquakes is required. This poses a challenge because of time constraints
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and lack of information to analyze each building. He proposed a new method of
gathering data and computing for the seismic risk of individual buildings. First,
all the seismic sources that affect the city are taken into account considering the
attenuation and site effects. Then engineering fragility functions are developed
based on a structural analysis of the building that takes into consideration the
lateral-load resisting system of the building, number of stories and building
height, year of construction, previous damage, plant and elevation irregularities,
pounding and differential settlement, among others. While the methodology may
not be as accurate as a full-blown non-linear analysis, it enables the city to identify
the worst buildings and those which require a more comprehensive study.

The methodology was applied in Mexico City, where building information was
gathered from local government databases and refined through visual and
photographic engineering inspections. The project found that half of the buildings
are at risk which means that one out of two buildings does not meet the performance
criteria for safety.

The study only showed that public works can single-out "worst" buildings
which require further structural response studies. This, along with other

structural mitigation measures, can
be done through a comprehensive
land use planning process, coupled
with preparedness strategies, and
the development of sector-specific
plans (e.g. health, education, public
infrastructure, urban environment).

The U.S.Geological Survey, under the auspices of the Advanced National Seismic
System, continues to develop new and improved tools for post-earthquake
information and response. Dr. David Wald reported that its existing tools range

Examples of buildings studied in Mexico City (Reinoso)

from passive, web-based post-earthquake information that do not require pre-
event configuration to sophisticated damage-assessment and active notification
systems which require pre-event set up, IT expertise, and knowledge of the socio-
economic and physical vulnerabilities.

Public works must single-
out ''worst'' buildings and
other suspect buildings and
subject them to structural
response studies.



He cited Bogota, Colombia as an
example of a city that used these
analytical tools and information
systems to come up with three
earthquake scenarios (M=6, 7 and
7.6). These analytical mitigation tools
include:

Disaster risk management
requires accurate
earthquake damage
scenarios that would guide
local authorities in crafting
sound emergency planning
strategies and plans.
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Customizable earthquake notifications are provided with the Earthquake
Notification Service which adds active alert function to rapid earthquake
information products available via the internet. One of the sophisticated systems
developed by the group is ShakeCast, a rapid impact assessment system for
critical lifeline utilities used in post-disaster environment. ShakeCast is a fully
automated system that receives real-time scenario earthquake ShakeMap files. It
also facilitates processing of data and delivers notifications based on likely facility
damage states derived from ShakeMap shaking parameters.

Another new tool that Dr. Wald discussed was PAGER (Prompt Assessment of
Global Earthquakes for Response), which identifies "automatically and well in
advance" earthquakes around the world that will be of societal importance. He
then described how first responders, critical lifeline utilities, other companies, the
media, and individuals can use these enhanced tools in making decisions about
earthquake planning and response.

How earthquake damage scenarios can be used for emergency planning and
immediate response was the subject of the next presentation. According to Prof.
Luis Yamin, disaster risk management requires accurate earthquake damage
scenarios that would guide local authorities in crafting sound emergency planning
strategies and plans. He enumerated analytical models, calibration, and seismic
ground response measurements as powerful analytical tools to create earthquake
scenarios for planning and immediate response.

• The conduct of a National
SeismicHazard Study;

• Seismic Design Code;
• Bogota SeismicMicrozonation Study;
• Bogota Accelerograph Network;
• Collection of Geotechnical Information;
• High resolution exposure data base; and
• Local seismic risk and loss scenarios study.
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PLENARY SESSION 2
Response to the May 2008 Sichuan
Earthquake
The second plenary session revisited the May 2008Sichuan Earthquake, the most
destructive earthquake in China, according to Dr. Chunfeng Hu of the Institute
of the Engineering Mechanics of the China Earthquake Administration. Dr. Hu
talked about the magnitude 8.0earthquake that hit the Wechuan County in Sichuan
Province in May 12, 2008.The earthquake left 80,000dead, 370,000injured, and
caused around 120billion dollar damages in economic assets.

The gravity of the incident was intensified by factors such as China's proneness to
earthquakes, rapid but regionally differentiated economic growth, low earthquake
resistance coupled with strong ground-shaking, and presence of secondary
disasters like landslides. Since 1949, there have been more deaths resulting from
earthquakes (54percent) than hydro-meteorological ones (40percent) in China.

Despite the damages incurred from the Shichuan earthquake, Dr. Hu explained
that the Chinese Government has improved in putting in place mitigation and
preparedness measures since the Great Tangshan earthquake in 1976. These
include legislations and management systems for earthquake risk mitigation,
establishment of900seismic stations all over the country for an effectivemonitoring
and prediction, seismic zonation, safety evaluation, and active fault detection,
public awareness campaigns; emergency response plans, commanding systems,
and establishment of professional rescue teams.

In the aftermath of the
Shichuan earthquake, the
government ...amended the
law on earthquake disaster
prevention to upgrade
public facilities and retrofit
structures that failed to
comply with earthquake
safety building designs.

In the aftermath of the earthquake,
the government activated its
national preparedness plan and
initiated the national mobilization
of troops and rescue teams. It also
implemented holistic measures
that address secondary disasters
such as landslides, resettled some
15 million people, worked on the
reconstruction and retrofitting of
houses, and amended the law on

earthquake disaster prevention to upgrade public facilities and retrofit structures
that failed to comply with earthquake safety building designs.



The catastrophe showed that the survival of people from great earthquakes
should be the top priority. But this is difficult to achieve because of the inability
to predict earthquakes, inaccurate zonation, and the lack of financial resources to
build earthquake-resilient structures. Thus, it is best to invest on mitigation before
earthquakes strike. He emphasized that all structures should be designed and
built according to basic earthquake
resistance design, even in areas All structures should
without any record of destructive
earthquakes. This will significantly
reduce the number of casualties
during earthquakes.

be designed and built
according to basic
earthquake resistance
design, even in areas
without any record of
destructive earthquakes.
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Demonstration villages showing earthquake-resilient buildings in Wechuan County
(Hu)

Dr. Hu also reiterated to pay attention
both to developed and developing
regions, megacities and countrysides.
Other recommendations that he
made were on site selection, public awareness, and research and new technology
application. Finally,he said that the success of response and relief action depends
on a robust communication system, powerful information and commanding
system, and competent rescue forces.
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PARALLEL SESSION 2A
Legislative Process for Enacting
Seismic Safety Regulations
Policies, legal, and institutional arrangements are the foundations to reduce
vulnerability to earthquake hazards. They define the roles and responsibilities of
the government agencies, at various levels, to ensure public safety from disaster
events. They also specify the roles ofnon-governmental entities. If they are forward
looking in terms of promoting mitigation, they also set directions in creating
greater capacities to manage risks and to achieve widespread consensus across
all sectors of society. This panel offered sound practices in ensuring community
safety from earthquakes through a law-making process. The speakers were:

• Violeta Seva, General Secretary of EMI and Advisor to the Mayor, Makati
City, Philippines; and

• Andrew Adelman, General Manager of the Department of Building and
Safety in the City of Los Angeles.

• Councilman Greig Smith, Los Angeles

Mr. Dick McCarthy, Executive Director of the California State Seismic Safety
Commission moderated the session.

Atty. Seva gave a presentation on the Challenges in Formulating and Enforcing
Seismic Safety Regulations at the Local Level in the Philippines. She started with
a rundown of seismic safety legislations in the Philippines. She differentiated
regulatory from non-regulatory legislations and pointed out that this
complementation between the two is essential. The legislations were described as
being implemented by different government agencies and emphasized the role of
local governments in implementing the national building and structural codes of
the Philippines.

According to Atty. Seva, the formulation of the National Building Code in the
Philippines was partly triggered by major earthquakes that occurred from
late 1960s to early 1990s. It has also become imperative to update the National
Building Code and its implementing rules and regulations based on technological
developments in construction designs as well as on changes in the socio-economic
and geological landscapes of urban areas (Figure 5).



• Weak zoning, subdivision, and building control monitoring system;
• Inadequate competent manpower;
• Insufficient financial support;
• Weak political will and the failure to maintain high level of professional

ethics such as observing transparency in transactions;
• Lack of information dissemination of seismic safety regulations among

building officials and their staff;
• Lack of comprehensive data banking for buildings and other structures;
• Unclear administrative arrangements and varying legal interpretations of

the law; and
• Difficulty in coordination due to multifarious agencies involved in

seismic safety regulations.
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Fig. 5. Development Process of the National Building Code of the Philippines (Seva)

Atty. Seva explained how national agencies and local government units implement
the building code and characterized the process as highly centralized. Through
a series of interviews with the officials in-charge of implementing the building
code at the national and local level as well as review of secondary data, Atty.
Seva revealed that the local implementation of the National Building Code of the
Philippines is beset by the following problems:

To address these issues, Atty. Seva underscored the need to create a clear structure
within the government to streamline procedures, define authority for enforcement,
develop best practices, provide training and education to builders, and implement
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the legal and political will for change. It can be done by creating a Philippine
Seismic Safety Council similar to the California State Seismic Safety Commission.

The next presentation shifted to sound
practices in seismic safety legislations
in the United States. Mr. Andrew
Adelman's presentation on Improving
Public Safety by Proactive Seismic

Safety Regulations and Retrofit Programs in LAgave an overview of the mandates
and operations of the Los Angeles Department of Building and Safety (LADBS).
LADBS spearheads the implementation of the Zoning, Building, Plumbing,
Mechanical, and Electrical Codes as well as Engineering, Energy, and Disabled
Access regulations, and local and state laws for construction and maintenance of
commercial, industrial, and residential buildings.

Mr.Adelman mentioned five factors in building safety. These are the enforcement
of codes, up-to-date education and training of design professionals, strong building
inspection departments, quality control of materials, and maintenance of existing
buildings.

In 1981,the Mandatory Seismic Retrofit Program started in Los Angeles targeting
unreinforced masonry buildings. There were ordinances (such as Division 88)
enacted to target retrofitting of existing buildings with unreinforced masonry
and tilt-up concrete walls. There were also special provisions for the repair of
welded steel moment frame buildings in earthquake damaged areas following
the Northridge earthquake, and for seismic gas shutoff valves. In addition, the
city of Los Angeles implemented a Voluntary Seismic Retrofit Program for URM
buildings. Tobe in voluntary compliance, the owner of each building must hire a
licensed engineer or architect to prepare an analysis of the existing building. In
those instances where retrofit is advisable, the owner must submit plans, obtain
permits, and perform all remedial work in accordance with all the requirements
of the ordinance.

Mr. Adelman also presented his 1995 article on the overview of the effectiveness
of design and construction practices and building codes in the Northridge

There is a need to create a
clear structure within the
government to streamline
procedures, define authority
for enforcement, develop
sound practices, provide
training and education to
builders, and mobilize the
legal and political will for
change.

By way of example, she shared the
experience of Makati City where
the local government manages to
enforce the rules and regulations
of the National Building Code, and
formulated local ordinances to ensure
the seismic safety of its residents.
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Earthquake. The article contains the following policy recommendations on how to
limit the risk of future earthquakes:

• Jurisdictions in active seismic zones should mandate an URM seismic
retrofit program (In California there is a special code for that purpose; it is
the Uniform Code for Building Conservation Appendix Chapter 1)

• Require at least one engineer specialist be on staff at a city's Building
Department, and that each structure have an "engineer of record" to be
responsible for the overall
design and compliance with
the building code

• Streamline and limit
miscellaneous regulations
being mandated by the
state, regional, and local
agencies for enforcement
by local building inspection
departments to allow more
emphasis on the life-safety
aspects of the buildings.

• Eliminate the use of gypsum board as a shear-resisting material in active
seismic zones except for one-story conventional framing for single-family
dwellings

• Limit the use of stucco shear walls as lateral-load resisting system in
active seismic zones to one-story buildings or the top story of multi-story
buildings

• Consider reducing the numerical coefficient, Rw, or other modifications
for inverted pendulum-type buildings to increase structural design
requirements for such buildings

To allow more emphasis on
the life-safety aspects of
the buildings, regulations
being mandated by the
state, regional, and local
agencies for enforcement
by local building inspection
departments must be
streamlined.
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PARALLEL SESSION 28
Megacity Infrastructure and
Engineering the Future
The design of critical infrastructure related to roads, ports and public projects
needs special attention in large cities. This session looked at how engineering can
render urban infrastructure systems, including transportation networks, ports,
and bridges more resilient to earthquakes. The speakers of the session were:

• Michael R. Christensen, Port of Los Angeles
• John Wallace, President of the Board of Directors of the George E. Brown

Jr. Network for Earthquake Engineering Simulation (NEES)
• Prof. Erdal Safak of the Department of Earthquake Engineering, Bogazici

University

Dr. Jean-Pierre Bardet, Chair of the Civil and Environmental Engineering
Department, USC facilitated the session.

Engr. Michael Christensen gave a presentation titled Protecting Americas Busiest
Port from Seismic Impacts. He described the Port of Los Angeles (POLA) as
the country's busiest container port and, together with the Port of Long Beach,
forms the gateway for almost half of the containerized goods entering the U.S.
Given POLA's Significanceto the country's trade industry, a major earthquake can
interrupt port's operations costing billions of dollars per day at the local, regional,
and national economies.

According to Engr. Christensen, the port infrastructures - including wharves,
cranes, bridges, marine terminal landfills, highways, and railroads - are potentially
vulnerable to earthquake hazards. New geologic information, together with the
discovery of anew fault passing through the center of the harbor, points to increased
seismic risks. Nearly a decade has been spent by port engineers in developing a
strategic approach that applies new designs and gives the appropriate amount
of effort and resources to reduce the impacts of a major seismic event on critical
port infrastructure. These efforts incorporate the lessons learned from the 1995
Great Hanshin-Awaji earthquake which devastated the Port of Kobe and the 1989
Lorna Prieta earthquake that interrupted the operations of the Oakland Port for 18
months.



Operational redundancy
and alternatives at port
complexes can mitigate
structural and economic

Mr. John Wallace's presentation
focused on the Past, Present, and
Future in Earthquake Engineering
Research, Capabilities and Vision
for the Future. He shared that the
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In 2003, POLA released the "Wharf Upgrade and Seismic Strengthening
Guidelines" which contain mitigation measures to maintain POLA's resilience
and preparedness to major earthquake events. These include categorization of
existing wharves, seismic retrofit criteria, wharf upgrade criteria, redundancy and
alternatives, and federal regulations on alternatives.

He pointed out that operational redundancy and alternatives at port complexes
can mitigate structural and economic loss from seismic activity.

POLA's container wharf upgrade program following the guidelines
(Christensen)

Despite the considerable financial and technical resources invested in seismic
safety and mitigation measures for POLA, challenges still remain in identifying
alternative options, facility redundancy, and resiliency,lifelines and transportation
systems, and emergency response and recovery plans.

loss from seismic activity. NEES has experimental equipment
sites, experimental data repository,

computational simulation results repository, simulation software tools archive,
and collaborative technologies (Figure 6). In addition to these capabilities are
several, large-scale equipment.
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Fig. 6. NEES Experimental Infrastructure (Wallace)

Mr. Wallace shared NEES' priority research problems which include systems-
problems, existing buildings, systems problems in bridges, existing bridges,
pushover analysis, collapse mechanics, systems problems in research (fire), and
lack of modem large-scale test facilities in the US, among others. He also added
that it is necessary to ensure that the research enterprise is working on the correct
problems and that it cannot exclude high payoff, and high quality research.

Among NEES' 90 projects, three are considered as the "Grand Challenge Projects"
that look at the problem both from technical and socio-economic perspectives.
These are:

• Port Systems;
• Non-ductile Concrete Buildings; and
• Non-structural Systems.

Mr. Wallace concluded his presentation by emphasizing university-industry
partnerships in seismic risk reduction research.



Damage detection by real-time
monitoring uses a multiple
sensor package to spot changes in
acceleration/velocity, displacement
using CPS technology, and rotation
using tilt-meter sensor. CPS and
rotation sensors are used before the earthquake to determine the reference static
displacement, reference static rotation, and mean and variance of dynamic
characteristics. During the earthquake, the acceleration sensors note changes in
dynamic characteristics, hysterectic behavior, and damage initiation. Finally, after
the earthquake, CPS and rotation sensors will be employed again to determine the
permanent static displacement, permanent static rotation and monitor the changes
in the mean and variance of dynamic characteristics. The multi-sensor package is
perched on top of buildings or installed on bridges. Information from the sensors
is relayed to computers using satellite, telemetry, and internet.

Monitoring is needed
to determine the in-situ
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The next presentation explored the broad field ofmonitoring structures for seismic
safety. Prof. Erdal Safak of the Department of Earthquake Engineering Bogazici
University in Istanbul said that monitoring is needed to:

• Determine the in-situ dynamic characteristics of the structure,
• Check the design and analysis methods used,
• Improve structural design codes,
• Develop new retrofit and strengthening techniques,
• Predict behavior for future extreme loads,
• Detect and locate damage after an extreme event, and
• Develop instantaneous damage distribution and loss maps.

dynamic characteristics of
structures.
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PARALLEL SESSION 2C
Retrofitting: How to Deal with What
You Have
In built environments, planning oftentimes neglects the deteriorating state of
preexisting structures and old infrastructures. How does a city deal with its
investment? Where are old buildings and historic structures and what measures
can be taken to protect these financial and cultural investments? Examples of what
can be done as well as issues related to structural ductility were presented in this
session by three notable speakers:

• Hal Bernson, LosAngeles City Councilman (retired)
• Craig D. Comartin, Earthquake Engineering Research Institute's Concrete

Coalition
• Chris Poland, Chairman & CEO, Degenkolb

The moderator was Lynne Ozawa, of the City of Los Angeles.

The presentation of Mr. Craig Comartin revolved around finding and fixing
dangerous buildings. He said that poor seismic performance of concrete buildings
has been demonstrated dramatically in recent earthquakes in Turkey, Taiwan,
Sumatra, Pakistan, China and in the U.S. These buildings are common in the
US especially before ductile concrete was introduced and incorporated in the
building code in the mid-1970s. This construction type is likewise found in the
most populous countries in the world like China, India and Indonesia.

technologies of improving
seismic resistance of
buildings other than
conventional retrofitting
which tends to be

The Concrete Coalition' advocates for
the identification of dangerous concrete
buildings and the development of
sensible solutions. The coalition was
created to facilitate future cooperation
and solidarity as local communities
update/prepare mitigation plans and
strategies to reduce the risk associated
with these buildings. Mr. Comartin
reported that its biggest challenge is to expensive.
identify buildings that were constructed
before the 1970'sand to single-out those that are dangerous. Mr. Comartin referred
to a study that indicates that about half of the casualties in the Kobe (Japan),

Another challenge is
to find more affordable

1 The Concrete Coalition is composed of the Earthquake Engineering Research Institute,
PacificEarthquake Engineering Research Center, and Applied Technology Council.
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Erzincan (Turkey), Luzon (Philippines) and Mexico City earthquakes carne
from five percent of all the buildings in the disaster-stricken areas. These are old
buildings that were not retrofitted according to the current seismic design and
building construction standards. Another challenge is to find more affordable
technologies of improving seismic resistance of buildings other than conventional
retrofitting which tends to be expensive.

Mr. Comartin also cited top two earthquake engineering projects of the 20th
century spearheaded by the University of California, Berkeley and Stanford
University, respectively. He concluded his presentation by saying that buildings
do not exist in a seismic vacuum; they are influenced by socio, economic, political,
and cultural factors. There also remains a challenge of developing a community
retrofit programs that represent the interests of all stakeholders.

The last presentation was titled Retrofitting: How to Deal with What YouHave. Mr.
Chris Poland detailed the basics and intricacies of retrofitting and rehabilitating
existing buildings particularly critical facilities that are needed for recovery. These
include emergency operations centers, city buildings, hospitals, police and fire
stations, and shelters.

As an example, he referred to the experience of San Francisco in implementing a
3-phase project called The Resilient City.The study is supposed to define what San
Francisco needs from its mitigation policies. Table 3 summarizes the activities and
focus for the three phases of the project.

Mr. Comartin also cited top two earthquake engineering projects of the 20th
century spearheaded by the University of California, Berkeley and Stanford
University, respectively. He concluded his presentation by saying that buildings
do not exist in a seismic vacuum; they are influenced by socio, economic, political,
and cultural factors. There also remains a challenge of developing a community
retrofit programs that represent the interests of all stakeholders.

The last presentation was titled Retrofitting: How to Deal with What YouHave. Mr.
Chris Poland detailed the basics and intricacies of retrofitting and rehabilitating
existing buildings particularly critical facilities that are needed for recovery. These
include emergency operations centers, city buildings, hospitals, police and fire
stations, and shelters.

As an example, he referred to the experience of San Francisco in implementing a
3-phase project called The Resilient City.The study is supposed to define what San
Francisco needs from its mitigation policies. Table 3 summarizes the activities and
focus for the three phases of the project.
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Table 3. Three phases of rehabilitating buildings that are needed for recovery

Phase Timeframe Focus ofAttention Types of Buildings
I 1-7 days Initial response EOCs, citybuildings, hospitals,

and staging for police and fire stations, shelters
reconstruction

II 7-30days Workforce housing Residential structures, schools,
restored - ongoing community retail centers,
social needs met doctor offices

III Several years Long-t e r m Industrial buildings,
reconstruction commercial buildings, historic

buildings

The performance standards used in the project are the International Building Code
and the Uniform Code for Building Conservation which outline these standards
and provisions:

a. Safe and operational building. It involves adopting latest technologies
and backup lifeline system built as essential facilities;

b. Safe and usable buildings while being repaired. These are rehabilitated
buildings based on "immediate occupancy" level in ASCE41; and

c. Safe and usable buildings after repair. These are buildings rehabilitated to
life safety level in ASCE41.

Mr. Poland provided policy recommendations to creating a better policy
environment for a disaster-resilient city. For existing buildings, he underscored
the need to:

1. Identify concrete buildings built before codes prohibited non-ductile
construction (1980in Los Angeles);

2. Determine which buildings of that initial group are actually dangerous
based on common structural deficiencies via inspections;

3. Understand and account There is a need to
determine which buildings..•
are actually dangerous
based on common
structural deficiencies via
inspections.

for the economic and social
implications of mandatory
retrofit; and

4. Create a community retrofit
program that takes into
account the interests of all
stakeholders.

For new buildings, Mr. Poland reiterated transparency and the need to reset
performance standards, if necessary.



• C.T.A.Carlos Sainz Luna, Subsecretario de Coordinaci6n de Planes y
Program as Preventivos del Distrito Federal

• Dr. Jorge Navarro, Universidad Nacional de Ingeniera
• Mahmut Bas and Ozhan Yagci, Istanbul Metropolitan Municipality
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PARALLEL SESSION 20
How to Assess Seismic Risk and
Policies
This session looked into the different methods of seismic risk assessment and
how it becomes instrumental in influencing land use planning and seismic safety
policies. The presenters in this session were:

With the economic support of the city government of Mexico City, CIRES
developed and started the Sistema de Alerta Sismica experimental test and public
service between 1991and 1993.SASseismic sensors partially cover the Guerrero's
subduction zone, 320 Krn to the South, where an earthquake of approximately
magnitude 8.0 is more likely to occur. Mr. Carlos Sainz Luna, assistant secretary of
the Coordinacion de Planes y Programas Preventivos del Distrito Federal Mexico,
shared that SAS is based on the principle that electronic waves move faster than
earthquake waves (see Figure 6).

In case of one earthquake with a magnitude greater than 5, the first sensor is
activated staying in a pre-alert status. When the second sensor is activated, a public
alert signal is immediately sent, 50
to 60 seconds before the earthquake Aside from increasing
hits Mexico City. SAS service is being the use of early warning
used by a total of 260 emergency systems, the civilian
institutions, schools, government population, emergency
offices, broadcast stations, private responders and key interest
enterprises, and a public housing
complex. It is also used by the Mexico groups (schools, hospitals,
City Subway METRO.In 2008,a special utilities, etc.) must be
program in elementary schools has trained on how to react to
been developed to ensure that every such warnings.
building gets its own alert system.
A training process was also provided because any alert system is ineffective if
the population does not know for what use it is. More sensors will be integrated



Earthquake Risk Reduction in Megacities: Lessons Learned and Recent Research 47

to the SAS network to increase detection area. Mr. Luna believed that to reduce
seismic vulnerability, we must spread information about natural seismic hazards,
showing technological and knowledge achievements, failures, and challenges to
mitigate seismic risk and prepare for earthquakes. Furthermore, it is important to
promote the systematic review and use of better construction codes, techniques to
evaluate dangers, and warn, and to encourage constant effort required to reduce
the impact of the next natural disaster.

For policy recommendations, he made it clear that aside from increasing the use
of early warning systems, the general public, emergency responders, and key
interest groups (schools, hospitals, utilities, etc.) must be trained on how to react
to such warnings .
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Fig. 7. Seismic Alert System of Mexico City (Luna)

Dr. Jorge Navarro discussed the Advances in Seismic Risk Assessment in Peru. In
Lima and Callao, insured buildings went through a Seismic RiskAssessment while
the Historical Center of Lima was subjected to Seismic Vulnerability Assessment
using light, moderate and severe seismic scenarios. Both tools were also performed
in Chiclayo to show the extent of building damages in the three earthquake
scenarios (i.e. light, moderate, and severe earthquake scenarios) .. The Peruvian
legislation indicates that annually, each insured company needs to estimate its
Probable Maximum Loss (PML)for the catastrophe reserve. Dr. Navarro explained
how PML is computed. In addition, he illustrated how Disaster Risk Reduction in
Metropolitan Lima was applied to crowded rented tenements, buildings in risk
of collapse, and quincha (plastered mud wall) in poor conservation state. He also
presented Geotechnical-Seismic Zonification of Lima City.
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In Turkey, the Istanbul Metropolitan
Municipality (IMM) has conducted
a number of disaster prevention!
mitigation studies for a safer urban
life. This was the subject of the talk of
Mr.Mahmut Bas and Mr. Ozhan Yagci.
For risk management, IMMhas carried
out scientific and technical studies
for urban geology, geo-database and
monitoring stations, and studies for
structural safety like the Earthquake
RiskAnalysis.A historical area in Lima, Peru (Navarro)

IMM has also done studies for equipment and personnel, communication and
inforination technologies. The disaster coordination center in Istanbul, known
as AKOM, organizes the disaster
preparedness activities of the IMM, The disaster coordination
including measures on self-diagnosis center in Istanbul, known
and earthquake resistance. At present, as AKOM, organizes the
it follows a three-step process. The first disaster preparedness
is defining the hazard which results activities of the IMM,
in a disaster prevention/mitigation
basic plan. The second is planning including measures on self-
which generates an earthquake master diagnosis and earthquake
plan. The final step is execution or the resistance.
implementation of projects.

Microzonation studies are some
of the scientific and technical
studies done by IMM. It is
found efficient in mitigating
risks for hazard-related land
use management. Mr. Bas
pointed out that the objective
of these studies is not to rescue
people from the debris but to
prevent them from getting stuck
underneath it (see Figure 8).

Fig. 8. Microzonation project in Istanbul (Bas and
Yagci)
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PLENARY SESSION 3
The Great Southern California
ShakeOut: How It Came to Be
This panel discussion described what was involved in creating the largest
earthquake preparedness campaign in US history - the Great Southern California
ShakeOut. The session was moderated by Monica Buchanan, State Farm Insurance,
with panelists: Mariana Amatullo, Art Center College of Design, Mark L.Benthien,
SCEC & Earthquake Country Alliance, and Dr. Lucy M. Jones, PhD, Chief Scientist
of the Multi-Hazards Demonstration Project, USGS.

It was reported that ShakeOut scenario was a product of a multi-disciplinary
team of more than 300 experts from academia and industry, public and private
sectors, with USGS at the helm. They brought together to model all aspects of the
event from the geology and seismology that produces the earthquake through the
physical impacts on the built environment to the economic, casualty and social
impacts of the event.

The panelists shared how they communicated it to end users including emergency
managers and the general public. USGS scientists have also used the scenario's
results to conduct additional research.

Refer to more details in Plenary Session 4.



Several aspects of the ShakeOut
are reported in these proceedings.
Scientific studies and products related
to the ShakeOut can be obtained from
the USGS website, http://www.usgs.
gov/homepage/science_features/
shakeout. asp, while full information
about the project is available through
http://www.shakeou t.org/
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PLENARY SESSION 4
The Science of the ShakeOut
Scenario
The Great Southern California ShakeOut is an effort based on the science of over
300 experts describing the impacts and effects of a probable great earthquake
along Southern California's largest fault, the San Andreas. Dr. Lucy Jones, Chief
Scientist of the Multi-Hazards Demonstration Project, USGS,gave an overview of
the scientific scenario and its impacts as a way to prepare attendees for the things
they will see as part of the Golden Guardian exercise and the ShakeOut Drill, the
largest in US history.

The Great Southern California ShakeOut drill and exercise were based on a model
that involves a hypothetical magnitude-7.8 earthquake on the southern San
Andreas Fault. This event is estimated to cause $213billion in losses and injure
over 50,000people. The greatest impacts are from 1) disruption of lifelines as they
cross the San Andreas; 2) business interruption from the loss of utilities; and 3)
fire following the earthquake, estimated to double the casualties and losses in the
event.

Some photos from ShakeOut Scenario at
Providence Hospital

http://www.usgs.
http://www.shakeou
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PLENARY SESSION 5
Earthquake Technology: Early
Warning & Prediction
This panel looked at the technologies being used internationally to track seismic
activity and warn the public in a way that allows for effective response. The
speakers in this session were:

• Mustafa Erdik, Bogazici University, Istanbul
• Dr. Thomas Heaton, Director of the Earthquake Engineering Research

Laboratory at Caltech
• Prof. Hugo Yepes, Quito, Ecuador
• Dr. Thomas Jordan, Director of the Southern California Earthquake

Center facilitated the session.

As part of the preparations for the future earthquake in Istanbul, a Rapid Response
and Early Warning System in the metropolitan area is operational. Mr. Mustafa
Erdik of the Bogazici University in Istanbul reported that for the early warning
system, 10 strong motion stations were
installed as close as possible to the fault
zone. Continuous on-line data from
these stations via digital radio modem
provide early warning for potentially
disastrous earthquakes. This is done
through an early warning algorithm
based on the exceedance of specified
threshold time domain amplitude
levels (filtered PGA and CAY). For
the rapid response system, 100 strong
motion accelerometers were placed
in the populated areas of the city to
constitute a network that will enable
early damage assessment and rapid response. This information is reflected in the
Shake- and Damage-Maps generated after the earthquake. In the aftermath of an
earthquake, arrays of strong motion and GPS recorders will monitor the reliability
of these structures.

The early warning information (consisting three alarm levels) will be communicated
to the appropriate servo shut-down systems of the recipient facilities, which will

Considering the complexity
of fault rupture and the
short fault distances
involved, a simple and
robust Early Warning
algorithm, based on the
exceedance of specified
threshold time domain
amplitude levels, is
implemented.
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automatically decide proper action based on the alarm leveL Depending on the
location of the earthquake (initiation of fault rupture) and the recipient facility the
alarm time can be as high as about 8s.

Figure 9 shows the number of collapsed building per cell as simulated from the
random data and communicated everyday to end users.

•
Fig. 9. Number of collapsed building per cell simulated from random
data and communicated to end users everyday (Erdik)

In his presentation, Dr. Thomas Heaton spoke on current efforts to develop
computerized algorithms that analyze an ongoing earthquake using data from the
California Seismic Network. The research was a collaborative effort of Caltech,
UCB, and USGS.



OrganIZe
Supplies & Iqulpment
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PLENARY SESSION 6
Communicating a Message of
Preparedness
Dr. Dennis Mileti, Professor Emeritus at the University of Colorado, and Dr. Linda
Bourque, Professor, School of Public Health, University of California, presented a
comprehensive report on what sociologists find to be efficientways to communicate
risk to various segments of society in the US and beyond. Sampling includes Los
Angeles and multiple ethnic backgrounds.

The focus of the first presentation was on the human dimensions of disasters: the
character of human beings, how it influences the behavior of getting ready for
earthquakes, and how practitioners can use that knowledge to increase public
readiness for earthquakes. According to Dr. Mileti, readiness is important in
dealing with disasters but a clear definition is needed. He said that there are seven
categories of public readiness behavior, as shown in Figure 10.

Train & Practice

Plan What te &0

Learn How to Be Ready
Fig. 10. Seven Categories of Public Readiness Behavior (Mileti)

Dr. Mileti believed that many of the things people can do to get ready for
earthquakes are free. Thus, "learning to be ready" for disasters which occupies the
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lowest level in the pyramid has the least cost while safeguarding finances at the
topmost level entails the highest cost.

The next part of the presentation dealt with how information and other factors
influence public behavior. The "MEGA-STUDY," considered the "Manhattan
Project" for social science, was a research that examined the effect of different factors
correlated with public action-taking. Using models, the researchers found that
information, whether received or perceived (i.e., cues in the public's environment)
is the key factor that drives action-taking. It motivates action-taking directly and

indirectly; the latter by first increasing
knowledge, effectiveness, and milling.
On the other hand, they found that
perceived risk and demographics do
not matter much in public action-
taking.

Information, whether
received or perceived ... is
the key factor that drives
action-taking.

Based on the research findings, Dr. Mileti enumerated 11 steps towards growing
public readiness to disasters:

1. Use evidence-based approaches: More could be accomplished if we
redesign and distribute public readiness information that uses evidence-
based approaches from scientific research ..

2. Stop doing things that don't work: Perceived risk does not predict public
readiness action-taking.

3. Use multiple information sources: Regardless of who you are, you alone
cannot provide effective public information.

4. Brand the message: Work with all information providers.
5. Use multiple information channels: People do more if they get the same

information many different ways and many times.
6. Communicate over the "long-haul": It really works well if public

communication is sustained over extended period of time.
7. Focus on action-oriented information: Tell people what they should do to

get ready.
8. Talk about risk in a particular way. Tell them how their actions today can

cut their losses from disasters tomorrow.
9. Position cues for people to see. Supplement worded information with

"visible" cues: readiness actions being taken by others.
10. Target talking: Encourage people to talk about getting ready with each

other.
11. Evaluate: Measure your starting place, changes, program effectiveness

and fine tune.

Also speaking on public readiness was Dr. Linda Bourque who presented the results
of a study in six counties in California. The study examined people's behavior (i.e.,



1. Learned about what supplies to have;
2. Planned to duplicate important documents;
3. Learned first aid (train and practice);
4. Managed supplies - working flashlight;
5. Secured water heater;
6. Inspected their residences, and
7. Acquired earthquake insurance for their homes.
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what people have actually done) based on the Readiness Pyramid presented by
Dr. Mileti. Itmade use of 637 responses from people across Los Angeles, Ventura,
Orange, San Bernardino, Riverside, and Imperial counties.

For each category or level, the following were found to have been primarily done
by respondents:

The mean percent of readiness activities done by pyramid level is 50.6 percent. Of
the seven levels, the lowest mean percent of readiness was observed in protecting
structure while the highest was evident in learning.

In terms of location, Los Angeles County had the highest mean percent of readiness
while Imperial County was at the bottom of the list. Most people reasoned out that
they were getting ready not only for earthquakes but for other reasons, as well.

Dr. Bourque ended with a summary of the study. First, people engaged in
preparedness activities that were easy and less costly. Second, there was variation
across the levels of the pyramid. Third, there was variation within pyramid levels.
Fourth, many of the things were done for other reasons, not earthquakes. Fifth,
there were few differences across the counties. Finally, readiness is associated
with certain demographics: U.S.-born, white, home ownership, and single family
home-- something that is different from the MEGA-Study findings.
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PARALLEL SESSION 3A
Economic and Business Recovery

This session looked at how businesses prepare and recover from earthquakes. The
speakers presented ways to mitigate long-term economic impacts. They included
Dr. Louise Comfort, Pittsburgh University, and Dr. Adam Rose, Research Professor,
University of Southern California. This session was moderated by Ines Pearce of
Pearce Global Partners.

Dr. Louise Comfort has drawn lessons for disaster recovery policies from the major
hurricane events that occurred in the US since 2005. Her presentation specifically
explored the paradox between the increasing mobilization efforts in the immediate
aftermath of a disaster and the social entropy that followed as the urgency and
interests fade in the recovery and reconstruction phase.

Drawing from this theoretical perspective, Dr. Comfort named three challenges to
disaster recovery that have guided her study:

• Determining conditions that foster community resilience to disaster
events;

• Inhibiting factors that accelerate entropy following a disaster;
• Measuring the rate of change in each process; and
• Balance between resilience/entropy in strategies to achieve sustainable

risk management.

The concept of resilience has many definitions but for Dr. Comfort, it denotes
the capacity for collective action
in unexpected extreme events.
Resilience focuses on building risk
awareness, shared knowledge,
adaptability, and self-organization.
It depends upon timely information
search, exchange, access, and
correction of error, and relies on
human capacity to learn and to act
on valid information. On the other hand, the concept of social entropy denotes
dissipation of energy in an action arena over time. It acknowledges the shift in
attention and action as other actors or issues enter the arena. Entropy triggers
dynamic interaction among actors that increases complexity and disperses energ)"
and can be countered by increasing information flow to energize the process.

The measurement of
dynamic processes in
business recovery involves
identifying key parameters
of resilience and social
entropy.



• Response systems following disasters are shaped by existing information
systems;

• Access to timely, valid information increases capacity for coordinated
response;

• Increase in coordination and shared knowledge constitutes negative
entropy, and

• Balance between resilience and entropy can be monitored and adapted to
level of risk.
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Dr. Comfort argued that the measurement of dynamic processes in business
recovery involves identifying key parameters of resilience and social entropy. For
resilience, these parameters include accurate knowledgebase for the region before
a disaster, a valid assessment of damage following disaster, and sufficient technical
infrastructure to enable timely search and exchange of information. For entropy,
the parameters are increase in diversity of interactions among actors, decline in
urgency for action, and limited information exchange.

Computational simulation offers new methods of design and testing for strategies
of action in uncertain conditions. Using the experiences with Hurricane Katrina
(2005),Rita (2005)and Gustav (2008),Dr. Comfort concluded that:

The earthquake scenario used in the Great Southern California ShakeOut would
be the most costly disaster in the U.S.This is what Dr.Adam Rose of the University
of Southern California said based on the economic impact analysis of the scenario.
The earthquake will incur an estimated cost of 113 billion dollars in property
damages and 96 billion dollars due to business interruption. Given these figures,
he said that enhancing economic resilience is a sure way of ensuring business
survival and economic recovery at the least possible time (see Figures 11 and 12).
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Fig. 11. Economic losses due to damages (above) to structures and their contents
($112.7 billon) (Rose)
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Fig. 12. Economic losses due to business interruption ($96.2 billion) (Rose)

There are two types of economic resilience to disasters:

• Static (using remaining resources effectively) and
• Dynamic (reducing time to recovery).

Examples of short-term resilience options are conserving scarce inputs, relocating
businesses, responding to market signals to reallocate, and recapturing lost
production at a later date. All of which have the ability to reduce business
interruption losses by more than 50 percent. Thus, these may mean the difference
in the survival of many firms. An assessment of the ShakeOut property damage
estimates showed that ordinary buildings will suffer direct impact costing $32.7
billion or about 29 percent of total economic impact. Water services would suffer
the most from business interruption.

The economic impact analysis has implications on policy for long-term resilience.
First, losses must be backed-up by pre-planning catastrophic event financing.
Second, as there are losses from transportation of goods and people, plans for
commuters and disrupted supply chain must be prepared. Third, losses can be
reduced by enhancing resiliency through mitigation and timely response. Long-
term risk reduction measures should likewise be introduced at all times such
as training of employees, mutual aid arrangements, geographically dispersed
data centers, emergency planning for response and recovery, and establishing
inventories of water, fuel, and raw materials for restoration and repair. Finally,
the focus must be on local recovery particularly in crafting pre-event recovery
plans and post-event mitigation plans. Ex-ante mitigation planning is incentivized
by DMA2000, and pre- and post-event mitigation funding sources are available.
There is no analogy for recovery planning and community resilience enhancement
to reduce the region-wide business interruption losses that accumulate during the
recovery period.



• Employee safety;
• Site and asset safety and security;
• Existing customers;
• Returning to normal business operations, and
• Assisting community and new customers.
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PARALLEL SESSION 38
Community Recovery

Rebuilding communities must look at the interaction between multiple levels of
government to restore the community back to what it was. This session looked at
what what steps and actions a community can take to respond to an earthquake.
The speakers in this session included Pedro Kuljevan, Lima, Peru; Richard
Andrews, NC4 & former Director of California OES; and Rory Wirtjes, Manager
for Field Safety Operations, Waste Management.

Engr. Pedro Garcia Kuljevan talked about the earthquake that occurred in Lima
in August IS, 2007. It had a magnitude of 7.9 and lasted over three minutes. Engr.
Garcia described the effects of the earthquake on lives and properties. He said
that multi-sectoral and international coordination has traditionally been the role of
the national government while local government agencies are primarily involved
in emergency response activities. It is calculated that a seismic event of large
proportions with the epicenter in Lima would affect about 21,152households. At
the same time, about 84,600 people from the Center of Lima would be seriously
affected, with their houses at risk of imminent collapse.

As shared by Mr. Rory Wirtjes, manager for Field Safety Operations, disaster
preparedness is critical to the overall approach of Waste Management (WM)
to customer service and safety. In fact, WM has created a disaster plan that, in
the event of a disaster, will help make responsible decisions for the safety of its
employees and its communities. In summary, the priorities in the plan are:

For WM, the safety of its employees is a top priority; it does not intend to provide
services when it is unsafe for its employees to do so. However, WM intends to
provide the same, excellent service to its customers and communities immediately
following a disaster. As a community partner, WM likewise intends to assist a
community with necessary debris hauling or other appropriate services, if it is
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safe to do so. Under certain circumstances, WM may need to prioritize service
temporarily in order tomeet the community's most criticalneeds following adisaster
event. Should this occur, WM will work to restore normal business operations as
quickly as possible. Finally, in the event that conditions are deemed unsafe for its
employees or unsafe for the fleet to travel through the community, WM will make

responsible decisions about its ability
to operate until conditions resume to
an operable level of safety.

Disaster preparedness is a
continuous process: while
we may never be ready for
what lies ahead, all we can
do is to prepare based on
what we know and what we
can anticipate.

WM has created three teams to
handle disaster management - one
for disaster plan preparation, disaster
plan response, and group support.

Mr. Wirtjes articulated three
considerations in WM's disaster management plan. First, disasters are extremely
stressful to communities, including employees and customers. Second,
communication is a key factor. Third, disaster preparedness is a continuous
process: while we may never be ready for what lies ahead, all we can do is to
prepare based on what we know and what we can anticipate.



• Kay Fruhwirth, Emergency Medical Services Agency for Los Angeles
County

• Dr. Jeffery Upperman, Children's Hospital Los Angeles
• Skip Skivington, Kaiser Permanente
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PARALLEL SESSION 3C
Medical Recovery

Looking at mass casualty situations and an overwhelmed healthcare system, this
session tackled how governments and hospitals are ready to respond to medical
needs of victims in the event of an earthquake. The speakers were:

Steve Storbakken from Service Area Director Emergency Preparedness & Safety,
Providence Healthcare, facilitated the session.

The Emergency Medical Services Agency (EMSA) of the Los Angeles County
Department of Health Services (DHS) has been a long-time partner of the
healthcare community in addressing disaster preparedness. As stated by EMSA's
Kay Fruhwirth, significant resources in the past six years have been provided for
medical services in disaster response and recovery through the Federal grants.
The role of the DHS in disasters is evident in two areas: pre-event planning and
preparedness with healthcare entities, and Medical Operational Area Coordinator
in charge of meeting the medical needs of illor injured.

Ms. Fruhwirth talked about the Hospital Disaster Resource Center (DRC)Program,
a "hub and spoke" concept that connects all hospitals in Los Angeles county. It
addresses surge capacity through preparedness activities and serves as a resource
hub for equipment, supplies and pharmaceuticals.

There are 13 designated DRCs that are geographically located throughout the
country. The program has resulted in healthcare entities developing plans,
relationships and procedures for responding to disaster events. Each DRC will
cache equipment and supplies like ventilators, medical supplies, tent shelters and
cots, and generators.

Ms. Fruhwirth also talked about the Mobile Hospital Program. It has two
components: tractor/trailer component (composed of hospital and support trailers)
and the tent structure. Hospital trailers hold patient care facilities like surgical
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suites, and medical equipment while support trailers contain supplies for hospitals
like ramps, and a staff lounge. The tent component found in four trailers has a
lOO-bedcapacity and a 25-person tent for heating/AC, refrigerator and generator.
Ms. Fruhwirth maintained that the program is faced with challenges in parking,
maintenance, personnel, and system integration.

She ended her presentation by encouraging local governments to assign Disaster
Resource Centers which could be a hospital among others located strategically
throughout the geographic area.

Mr. Skip Skivington, vice president of Supply Chain of Kaiser Permanente,
explained the Healthcare Continuity Management Program of their organization .
. Kaiser Permanente is a leading integrated health plan in the United States that
established a labor management partnerships with 33 participating unions in nine
states (plus the District of Columbia), with nearly 8.7 million members and 32
medical centers across the country. Through its Healthcare Continuity Management
Program, Kaiser Permanente provides services on the areas ofhealth care continuity
integrated response, mitigation, local response, organizational response, and
community response (Figure 14).

Kaiser's model integrates discipline-specific strategies for ongoing risk mitigation,
considering healthcare risks, work group activity (facilities, clinical, public

A trailer/tractor (above) A trailer/tractor
for the mobile hospital program; (below)
a 100-bed capacity tent with heating/AC
refrigerator, generator, sanitation facility,
and treatment beds/cots (Fruhwirth) for
the mobile hospital program; (below) a
100-bed capacity tent with heating/AC
refrigerator, generator, sanitation facility,
and treatment beds/cots (Fruhwirth)



Business Continuity
Management
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Foundation Development
Implementation
Systematic Planning
Risk Assessment

Fig. 11. Kaiser Permanente's Healthcare Continuity Management Program
(Skivington)

policy, communication and education, supply chain, people/HR, legal, and
community linkages), and risk mitigation tools. A systematic earthquake response
is implemented by tasking each medical center to activate its command center,
thereby as an example, implementing Emergency Operation Plans. The overall
response is managed through tiered command centers - from local, regional to
national. Shifting resources is done as well if needed. The expertise of National
Work Groups is applied to developing processes and treatment protocols for staff
and patients, and managing limited resources to highest priorities. The role of
the private sector in emergency response was all the more emphasized during
Hurricane Katrina and even acknowledged by the Federal Government which
commended Kaiser Permanente's efforts:

"With the help of private companies, such as Kaiser Permanente, over 3,400 volunteers
were processed and over 1,000 volunteers were deployed. "

- "AFailure of Initiative: The Final Report of the Select Bipartisan Committee to
Investigate the Preparation for and Response to Hurricane Katrina"



Earthquake Risk Reduction in Megacities: Lessons Learned and Recent Research 65

PARALLEL SESSION 3D
Risk Financing and Disaster
Recovery
This session discussed how insurance, reinsurance, and other risk transfer
programs can help cities prepare to deal with disasters. The speakers for this
session were:

• Adrienne Atwell, Senior Vice President, Swiss Reinsurance America
Corporation

• Omar D. Cardona, Bogota, Columbia
• Glenn Pomeroy, CEO, California Earthquake Authority

Ms. [oya C. De Foor, CTp, Treasurer of the City of Los Angeles, moderated the
session.

According to Ms. Adrienne Atwell, private sector insurers have developed
innovative financial risk transfer products to mitigate the impact of a disastrous
earthquake. By moving funding to the planning stage, the public sector can
leverage available funds most effectively. Identifying the total cost of risk during
the planning cycle allows the public entity to identify costs and balance sources
and timing of funding to appropriately meet demands. Pre-event risk financing
instruments may include establishment of financial reserves, contingent debt
agreements, insurance, and/or alternative risk transfer solutions. While traditional
property insurance can be effective in
protecting government infrastructure
as well as commercial and residential
properties, additional programs
may complement this traditional
coverage. These can be specifically
designed to respond more quickly
and efficiently to relieve the economic
costs governments bear following an
earthquake.

Identifying the total cost
of risk during the planning
cycle allows the public
entity to identify costs and
balance sources and timing ..
of funding to appropriately
meet demands.

The next presentation was on innovative disaster risk management based on
probabilistic risk assessment. According toMr.Omar Cardona, the probabilistic risk
evaluation model has been developed for Bogota, Colombia to evaluate, building
by building, the probabilistic losses of different portfolios of exposed elements.
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The model allows the evaluation of the exceedance probability curve of cost-
benefit ratio, providing an innovative tool for decision makers to analyze the net
benefits of the risk mitigation strategies, such as building and retrofitting of schools
and hospitals. It also permits a holistic evaluation of risk based on indicators that
facilitate the integrated risk management by the different stakeholders involved
in risk reduction decision-making. This catastrophic risk model is the base of the
multi-hazard Central America Probabilistic Risk Assessment and is a potential
contribution for the future development of the Global Earthquake Model.

Mr. Cardona explained the Urban Seismic Risk Index which considers social
fragilities and the lack of resilience. This approach provides venues for all
institutional stakeholders to be involved in reducing risk, taking into account the

different issues of vulnerability. He
then examined the fiscal sustainability
of risk financing for Bogota and
Manizales.

Understanding probable
losses and reconstruction
costs due to hazard events

In discussing the indicators of disaster
risk and risk management for the
Americas, he introduced the concept
of Disaster Deficit Index, which is the
quotient of the Maximum Considered

Event loss and economic resilience. It was revealed that in South America and the
Caribbean, Costa Rica has the greatest economic capacity to cope with extreme
disasters while Bolivia was the country least likely to cope. Mr. Cardona likewise
presented an evaluation of alternatives in risk financing, a cost-benefit analysis
of risk reduction, and the probabilistic benefit/cost ratios for seismic retrofitting
of the portfolio of public buildings. He concluded by saying that understanding
probable losses and reconstruction costs due to hazard events creates powerful
incentives for countries to develop planning options and tools to cope with risk.
Loss and reconstruction cost estimates will also allow governments to allocate the
budgetary resources necessary to reduce potential damages, thereby safeguard
development. It has also been useful to evaluate the fiscal contingency liabilities of
the government and to build an optimal structure for risk transfer and retention.

creates powerful incentives
for countries to develop
planning options and tools
to cope with risk.

Mr. Glenn Pomeroy, CEO of the California Earthquake Authority (CEA) provided
a clear picture of the risk transfer industry in the State of California. CEA is "a
publicly managed, largely privately funded organization that provides catastrophic
residential earthquake insurance and encourages Californians to reduce their risk
of earthquake loss" (http://www.earthquakeauthority.com).Mr. Pomeroy pointed
out that in the past 30 years, earthquakes in California has afflicted thousands of
lives and caused around $67 billion in property damage. Costs to people are up to
26 times more, and costs to property are several times over in the past 150 years.
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CEA was formed in 1996 to solve the homeowners insurance market CrISIS

that resulted from the $12.5 billion in residential losses incurred from the 1994
Northridge earthquake - the most costly earthquake in U.S. history. Today, CEA
is the largest residential earthquake insurance provider in the United States with
more than 770,000 policies in force or 70 percent of all residential earthquake
policies in California. At present, only 12percent ofCalifornians choose to purchase
earthquake insurance, a number which the CEAand policy-makers feel is too low.
Mr. Pomeroy specified three primary barriers to policy purchase:

• High premiums and deductibles associated with the current insurance
policy;

• View of Californians that earthquake insurance is too costly; and
• A very restrictive coverage.

Thus, the CEA'sgoal in the coming years is to implement policies that would allow
lower premiums and deductibles
while maintaining financial strength.
Moreover, the general public should
be educated of their financial options
related to planning for a disaster.
Insurance is one of those options that
need to be promoted to encourage greater understanding of risk and the need for
action.

The general public should
be educated of their
financial options related to
planning for a disaster.



PLENARY SESSION 7
Other Conference Activities
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1. State seismic safety commission meeting

The meeting opened with remarks from Chairman Mark Church, followed by
State and Consumer Services Agency Secretary Rosario Marin. Chairman Church
affirmed that the Commission shares the Governor's and Secretary's vision of
improving seismic safety for all citizens, and in this regard, it would help in
organizing a statewide earthquake drill and making recommendations on pending
legislation. Secretary Martin echoed the same level of support, emphasizing that the
State and Consumer Services Agency is a committed partner in the Commission's
work on seismic safety.

Dr. Tom Brocher then reported on activities in commemoration of the 140th
anniversary of the 1868Hayward earthquake. He related how the 1868Hayward
Earthquake Alliance, a public-private partnership, organized a series of events on
October 21, including a commemoration of the earthquake at Mission San Jose
in Fremont, school drills with over 200,000 students participating, showings of
the QuakeReady video, a citywide drill in San Francisco, and the release of new
earthquake animations. He also mentioned that a three-day scientific conference
was held, and that disaster responders from the Red Cross, BART, the Port of
Oakland, and BayArea cities participated in a Silver Sentinel follow-up earthquake
preparedness drill on October 23.

Commissioner Lucy Jones informed the Commission that over five million people
participated in the Southern California Great Shakeout held last November 13,
2008. She noted that the Great ShakeOut was the result of a successful public-
private partnership that involved scientists, universities, businesses, government
agencies, and community organizations. Commissioner Jones reiterated that there
is a need to continually reinforce its safety message of "drop, cover, and hold on,"
because Californians tend to forget these concepts if they are not trained on a
regular basis.

The succeeding items in the agenda focused on updates on research programs
and projects. Ms. Mariana Amatullo, Vice President and International Initiatives
Director for DesignMatters, based at the Art Center College of Design, reported on
the outcomes of the Art Center College of Design's Outreach Campaign and Get
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Ready Rally. She explained that the project includes a multimedia public safety
campaign with a virtual reality game, a visual sourcebook, and a public rally.

Commissioner Gary McGavin explained the purpose of another project that
the Collaborative for Disaster Mitigation is undertaking, which compares the
earthquake performance of Field Act buildings with comparable structures. Dr.
Guna Selvaduray of San Jose State University pointed out that the project would
entail identification of representative Field Act schools and comparable buildings,
including Red Cross shelters and both public and private sites, obtaining data
about levels of earthquake damage, and then comparing relative performance.

Commissioner Mileti reported that the household preparedness survey interviews
were almost complete for Southern California. In relation to the project, Dr. Linda
Bourque from the University of California at Los Angeles, gave a presentation
on earthquake myths and sources of information for six counties in Southern
California. She described the demographics of the region, public opinion regarding
earthquake safety messages and myths, and identified sources of earthquake
information. She noted that television and radio are the most common and trusted
sources of information, a finding that should be considered in future outreach
campaigns.

Lastly, Dr. YousefBozorgnia of the Pacific Earthquake Engineering Research (PEER) .
Center explained that the purpose of the Tall Buildings Initiative is to develop
guidelines for the seismic design of tall concrete and steel buildings in the coastal
areas of California. He noted that over 100 tall buildings under construction or
going through the permitting process in San Francisco and Los Angeles make use
of materials and methods that do not meet prescriptive building code limits. In
these cases, the building designs are peer-reviewed, and local jurisdictions decide
which constructions will be allowed. Dr. Bozorgnia said the research funded by
the Seismic Safety Commission is focused on quantifying the costs and benefits
for different levels of performance. He noted that past studies indicated that most
people favor higher performance standards for tall buildings and would be willing
to pay an extra 10 percent to achieve a higher level of performance.

2. Get ready rally!

The Get Ready! Rally, produced by the Art Center College of Design, was a visually
stunning public event that approached earthquake preparedness in an innovative
way. Stimulated by intriguing visual and audio displays, this public event took
place in a large plaza in the entertainment district of Downtown Los Angeles.



One of the speakers at the Get Ready! Rally (City of LA) .
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3. Field trips

A. Providence Holy Cross Medical Center - Attendees witnessed a mass
medical casualty drill at this 254-bed, not-for-profit medical facility as
the Center participates in the ShakeOut scenario and Golden Guardian
exercise. In the drill, 500 students from a neighboring high school
were mock victims of the devastating earthquake who tested the mass
medical surge capacity of the Hospital facility. California Governor
Arnold Schwarzenegger was also present at the exercise.

B. California Institute of Technology Seismology Laboratory and the
U.S. Geological Survey - Attendees visited and toured the CalTech
Seismic Lab and the USGS, who together operate the Southern
California Seismic Network (SCSN), a seismic network of more than
250 seismometers throughout southern California for recording
earthquakes.

C. NEES@UCLA - Visitors toured the George E. Brown, Jr. Network
for Earthquake Engineering Simulation facility at the University of
California, Los Angeles and participated in laboratory demonstrations
involving tests simulating earthquakes on two, approximately one-
half scale reinforced concrete columns - one representative of 1950's
construction, and one for newer building codes.
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Field trip at Caltech Seismic Lab (City of LA)

D. Los Angeles City EOC, ATSAC Operations Center, and City Hall -
Attendees observed the City's EOC during activation as it participates
in the ShakeOut scenario and Golden Guardian exercise, and viewed
the Automated Traffic Surveillance and Control (ATSAC)Operations
Center. Participants on this trip also toured the LosAngeles City Hall, a
1928structure that underwent a restoration and seismic retrofit in 2001
making it one of the tallest base-isolated structures in the world ..

E. Los Angeles City Fire Station 88 - Attendees witnessed an Urban
Search and Rescue (USAR) Drill at Los Angeles City Fire Station 88
as they participate in the ShakeOut scenario and Golden Guardian
exercise. For the drill, firefighters extracted mock victims who were
trapped under pieces of a collapsed building following the earthquake.
Fire Station 88 also acted as the Area Command Center for the Golden
Guardian exercise.

4. International Megacity ShareFair

TheShare Fair served as a venue for one-on-one interaction between representatives
of the different invited cities and institutions, and was meant to facilitate informal
peer-to-peer discussions on specific techniques, programs, policies, and strategies
being utilized to decrease earthquake risk. .



Booth of the City of LA at the
Share Fair (City of LA)

72

A demonstration on concrete columns comparing ductile and non-ductile
construction at UCLA (City of LA).
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University of Southern California
3651 Trousdale Parkway, Ste. 169
Los Angeles, CA 90089-0742
benthien@usc.edu
213-740-0323

Isabel Bernal
Instituto Geofisico del Peru, visiting
Caltech
ibernal@axil.igp.gob.pe

Honorable Hal Bernson
L.A. City Councilman (retired)

Nicole Bernson
Senior Policy Advisor
L.A. City Councilman Greig Smith
200 North Spring St. Room 405
Los Angeles, CA 90012
nicole.bernson@lacity.org
213-473-7012

Ron Bitzer, CFP
Director of Major Gifts
Little Company of Mary Hospital
1300 West 7th St.
San Pedro, CA 90732
ron.bitzer@providence.org

Brent Blackman
President
Insight Structural Engineers
8116 Yorktown Ave
Los Angeles, CA 90045
blackman@insight-se.com
310-670-2460

Michael Blanpied
Earthquake Hazards Program
U.S. Geological Survey, Mail Stop 905
12201 Sunrise Valley Drive
Reston, VA 20192
mblanpied@usgs.gov
703-648-6696

Frederick Blume
Sr. Project Manager
UNAVCO
6350 Nautilus Dr.
Boulder, CO 80301
blume@unavco.org
303-381-7474

Maren Boese
Postdoctoral Scholar in Geophysics
California Institute of Technology
1200 E. California Blvd., MC 252-21
Pasadena, CA 91125
mboese@gps.caltech.edu
626-395-3960

Maiclaire Bolton
Head, Seismic Program
Emergency Management British
Columbia
PO Box 9201 Stn Prov Govt
Victoria, BC V8Y 1G3 Canada
maiclaire.bolton@gov.bc.ca
250-952-4854

Frank Borden
President
National Institute for Urban Search &
Rescue, Inc.
PO Box 91648
Santa Barbara, CA 93190
frankwborden@aol.com
805-569-5066

Walter Bortman
Senior Security Supervisor
Huffmaster Crisis Response
1300 Combermere
Troy, MI48083
wbortman@huffmaster.com
800-446-1515

Tom Bouquet
Managing Principal
Saiful/Bouquet
385 E. Colorado Blvd., Suite 200
Pasadena, CA 91101
tbouquet@sbise.com
626-304-2616

Linda Bourque
Professor
University of California, Los Angeles
817 Venezia Avenue
Venice, CA 90291
Ibourque@ucla.edu
310-821-7849

William Boyle
Crisis Command Team Leader
Home Box Office
1100 6th Ave
New York, NY 10036
bill.boyle@hbo.com
212-512-8164

Loretta Brazil
Emergency Preparedness Coordinator
L.A. City Department of Water & Power
Los Angeles, CA
loretta.brazil@ladwp.com

Jasmine Breitbach
Business Continuity Manager
Westfield
11601 Wilshire Blvd
Los Angeles, CA 90047 US
jbreitbach@westfield.com
310-575-5975

Mike Brooks
Administrator
Los Angeles County Office of
Emergency Management
mbrooks@ceooem.lacounty.gov

Sonya Brown
Regional Customer Relations Rep.
Tyco Electronics
221 Jefferson Ridge Parkway
Lynchburg, VA 24501
sonya.brown@tycoelectronics.com
434-455-9544

Monica Buchanan
Claim Section Manager
State Farm Insurance
900 Old River Rd
Bakersfield, CA 93311
monica.buchanan.bnot@statefarm.com
661-663-5629

Dai Bui
Disaster Services Coordinator
LA County Department of Public Works
dbui@dpw.lacounty.gov

James Burkhardt
Senior Public Affairs Representative
Kaiser Permanente
393 E. Walnut Street
Pasadena, CA 91188
james.a.burkhardt@kp.org
(626) 405-5539

Anna Burton
Assistant General Manager
City of L.A. Emergency Management
Department
200 N. Spring Street, Room 1533
Los Angeles, CA 90012-4190
anna.burton@lacity.org
213978-0528

John Bwarie
Deputy District Director
L.A. City Councilman Greig Smith
200 North Spring St. Room 405
Los Angeles, CA 90012
john .bwarie@lacity.org
818-756-8501

Lonna Calhoun
President C.O.P.S.S.
Lonna@copss-ca.org
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Nathan Canney
Student
EMI, Stanford University
canneyn@stanford.edu

Omar Dario Cardona Arboleda
EMI, Universidad Nacional Aut6noma
de Mexico (UNAM)
odcardona@hotmail.com
ocardona@uniandes.edu.co

Katy Carlson
CERT Battalion 6 Coordinator
20911 So. Denker Ave ..
Torrance, CA 90501 US
girlscoutkaty@hotmail.com
310-320-3027

Panayotis Carydis
Director, Center of Risk Management
Studies
City of Athens
Panagouli 5A Kifissia, Athens 145 62
Greece
pcarydis@central.ntua.gr
302108082535

Mike Cates
Sr. Street Lighting Engineer
City of L.A. Bureau of Street Lighting
mike.cates@lacity.org

Elena Ceja
Kaiser Permanente

Alvaro Celestino
Degenkolb Engineers

Todd Chamberlain
Los Angeles Police Department
City of Los Angeles
todd.chamberlain@lapd.lacity.org

Lawrence Chan
Member
Herald Cares
532 S. Alhambra Ave
Monterey Park, CA 91755 US
Ic@heraldcares.org
288-863-3

Jonathan Changus
Commissioner
State Seismic Safety Commission
jonathan.changus@asm.ca.gov

Tracey Chavira
Director of Government Affairs
Central City Association of Los Angeles
626 Wilshire Boulevard, Suite 200
Los Angeles, CA 90017
tchavira@ccala.org
213-624-1214 x218

Casey Chel
Manager, Disaster Management
Bureau
Long Beach Fire Department
Long Beach, CA US
Casey _Chel@longbeach.gov

Shuang Chen
Structural Engineer
City of San Francisco, Department of
Public Works
351 Donald Drive
Moraga, CA 94556 US
sue.chen@sfdpw.org
415-558-4576

Christopher Chiesa
Chief Information Officer
Pacific Disaster Center
1305 N. Holopono Street, Suite 2
Kihei, HI 96753
cchiesa@pdc.org
808-891-0525

Mike Christensen
Deputy Executive Director for
Development
Port of Los Angeles
425 S Palos Verdes St. 5th Floor
San Pedro, CA 90731
vmanjarrez@portla.org
310-732-3510

Annie Chu
Student
University of California, Los Angeles
annichu@gmail.com

Bill Chubb
Commissioner
State Seismic Safety Commission
wc9215@att.com

Florence Chung
Senior Specialist
Target Corporation
777 E. Colorado Blvd.
Pasadena, CA 91101
florence.chung@Target.com

Michael Cochran
President-Elect
Structural Engineers Association of
Southern California
16169 Sunset Blvd #306
Pacific Palisades, CA 90272 US
mlcse@aol.com
310-459-2007

Karen Cogan
State Seismic Safety Commission
1755 Creekside Oaks Drive Ste. 100
Sacramento, CA 95833
karen@stateseismic.com
916-397-5870

Gloria Coleman
City of L.A, Department of
Neighborhood Empowerment
3348 E 2nd Street
Los Angeles, CA 90012-4203
gloria.coleman@lacity.org
213-473-5390

Larry Collins
Los Angeles County Fire
Lcollins@fire.lacounty.gov

Craig Comartin
CDComartin, Inc.
7683 Andrea Avenue
Stockton, California 95207
209-472 1221

Louise Comfort
EMI, University of Pittsburgh
Ikc@pitt.edu

Jorge Cortez
Safety Specialist
Occidental Petroleum Corporation
10889 Wilshire Blvd
Los Angeles, CA 90024 US
jorge _cortez@oxy.com
443-6561

Tom Cotter
Emergency Preparedness Coordinator
City of LA Public Works
200 N Spring St 19th Floor,
Los Angeles, CA 90012
tom.cotter@lacity.org
213-978-0209

Megan Cottier
Field Deputy
L.A. City Councilman Greig Smith
200 North Spring St. Room 405
Los Angeles, CA 90012
megan.cottier@lacity.org
818-756-8501

Martha Cox
Senior Director of Public Policy and
Education
BOMA of Greater Los Angeles
700 S. Flower St., Ste. 1408
Los Angeles, CA 90017
mcoxnitikman@bomagla.org
213-629-2662

Dale Cox
Project Manager
USGS Multi-Hazards Demonstration
Project
3020 State University Drive, Modoc Hall
3005B
Sacramento, CA 95762 US
dacox@usgs.gov
916-997-4209
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Michael Crawford
SD/OC Market Area Safety Manager
Waste Management
mcrawfor@wm.com

Neil Cruickshank
Civil Defence Coordinator
Environment Southland
crn Price and North Rd
Invercargill 9810 NZ
neil.cruickshank@es.govt.nz
03-211-5115

Victor Cuevas
Engineer
City of LA Building & Safety
201 N Figueroa Street, 10th Floor
Los Angeles, CA 90012
victor.cuevas@lacity.org

Ron Cunningham
PR Inspector
City of L.A. Housing Department
1200 W 7th Street, 8th Floor
Los Angeles, CA 90017
rcunningham@lahd.lacity.org

Judith Daniels
President
Chatsworth Neighborhood Council
21332 Tulsa Street
Chatsworth, CA 91311
judi13@gmail.com
818-464-3511

Peggy Dashel
Senior Commissioners Representative
Internal Revenue Service
801 Broadway, MDP 120
Nashville, TN 37203 US
peggy.dashel@irs.gov
615-250-5571

Michael Davies
Field Representative
Office of Senator Dianne Feinstein
michael_ davies@feinstein.senate.gov

Craig Davis
Waterworks Engineer
Los Angeles Department of Water and
Power
111 North Hope Street, Room 1368
Los Angeles, CA 90012 US
craig.davis@ladwp.com
213-367-0855

Marva Davis
Administrative Officer
Internal Revenue Service
801 Broadway, MDP 120
Nashville, TN 37203 US
marva.davis@irs.gov
615-250-5571

Joya De Foor
Treasurer
City of LA Office of the Treasurer
joya.defoor@lacity.org

Robert de Groot
Southern California Earthquake Center
degroot@usc.edu

Milton De La Cadena
Citizen's Safety Office
Quito, Ecuador
nanupa@uio.satnet.net

Jonathan Dearing
Chief Legislative Analysts Office
City of Los Angeles
200 N Spring Street, 2nd Floor
Los Angeles, CA 90012
jonathan.dearing@lacity.org
(213) 473-5720

Laura Debler
LA County Dept. of Health Services
Ldebler@dhs.lacounty.gov

Masaru Dekiba
Consul
Consulate General of Japan
350 S. Grand Ave, Suite 1700
Los Angeles, CA 90071 US
m_dekiba@la-cgjapan.org
213-617-6700

Joseph Dolphin
CEO
Medevac
78595 Vista del Fuente
Indian Wells, CA 92210 US
jdolphin@dc.rr.com
760-567-8600

Theresa Doty
US Courts
theresa_doty@cacd.uscourts.gov

Erin Driscoll
E-Recycling of California

Cheryl Ducharme
Marketing Communication
Manager/Events
Tyco Electronics
1011 Pawtucket Boulevard
Lowell, MA 01854
cheryl.ducharme@tycoelectronics.com
978 442-4934

John Dugan
Deputy Director
L.A. City Planning Department
200 North Spring Street 5th Floor
Los Angeles, CA 90012
john.dugan@lacity.org
(213) 978-1274

Dan Dundas
Tyco Electronics

Cathy Dunlap
Senior Commissioners Representative
Internal Revenue Service
801 Broadway, MDP 120
Nashville, TN 37203 US
cathy.dunlap@irs.gov
615-250-5571

Lucas Eckroad
School Liason
San Francisco Department of
Emergency Management
1409 Shotwell St
San Francisco, CA 94110 US
lucas.eckroad@sfgov.brg
415-503-2093

Captain Jeff Elder
Disaster Preparedness Officer
Los Angeles Fire Department
Special Operations Section
5021 N. Sepulveda Blvd.
Sherman Oaks, Ca. 91403
jeffrey .elder@lacity.org
818-756-9674

Ian Encinares
Safety Specialist Lead Officer
Occidental Petroleum Corporation
10889 Wilshire Blvd
Los Angeles, CA 90024 US
ian_encinares@oxy.com
443-656-1

Tim Eng
Kaiser Permanente

Mitch Englander
Chief of Staff
L.A. City Councilman Greig Smith
200 North Spring St. Room 405
Los Angeles, CA 90012
mitch.englander@lacity.org
213-473-7012

Mustafa Erdik
EMI, Bogazici University, Turkey
erdikm@gmail.com

David Esparza
Assistant General Manager
City of LA Community Development
Department
david.esparza@lacity.org

Juan Carlos Esquivel
President & CEO
JCE Structural Engineering Group, Inc.
234 E. Colorado Blvd., 725
Pasadena, CA 91101 US
jc@jcesegroup.com
626-585-1822
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Marco Faggella
Associate Engineer
Tobolski-Watkins Eng. Inc.
3710 Ruffin Road
San Diego, CA 0 US
mfaggella@tobolskiwatkins.com
858-342-9905

Pascal Faidherbe
Consul
Consulate General of Belgium
1200 Wilshire Boulevard, Suite 1200
Los Angeles, CA 90048 US
pascal.faidherbe@diplobel.fed.be
323-857-1244

Alex Fay
Legislative Deputy
L.A. City Council District 11
Los Angeles, CA
alex.fay@lacity.org

James Featherstone
General Manager
City of L.A. Emergency Management
Department
200 N. Spring Street, Room 1533
Los Angeles, CA 90012-4190
james.featherstone@lacity.org

Jay Fermin
Kaiser Permanente

Ted Fernandez
Management Analyst
Port of Los Angeles
TFernandez@portla.org

Patrick Findley
Director, Security Services and
Emergency Manageme
Los Angeles Dept. of Water and Power
111 N. Hope St.
Los Angeles, CA 90012 US
patrick.findley@ladwp.com
213-367-4211

Melissa Fleming
200 N Main Street, 15th Floor
Los Angeles, CA 90012
melissa.fleming@lacity.org
(213) 978-7684

Jessica Forkish
Special Projects Liason
Office of Councilman Zine
jessica.forkish@lacity.org

Eric Fox
Sergeant
L.A. County Sheriff Department
Los Angeles, CA
ettox@lasd.org

Horace Frank
Captain
Los Angeles Police Department
City of Los Angeles

P. Michael Freeman
Chief
L.A. County Fire Department
www.fire.lacounty.gov

Kay Fruhwirth
Assistant Director
County of Los Angeles Emergency
Medical Services Agency
5555 Ferguson Drive, Suite 220
Commerce, CA 90022
kfruhwirth@ladhs.org
323-890-7551

Heather Gageby
Sergeant
Los Anqeles Police Department
heathergageby@gmail.com

Kathryn Gallagher
Communications Services Manager
Home Depot
3800 W. Chapman Avenue
Orange, CA 92868
kathryn _gallagher@homedepot.com
714-940-3696

Eduardo Galvan
President
ET America Corporation
16742 Stagg Street, Suite 105
Van Nuys, CA 91406 US
sales@etamerica.com
818-994-0184

Raymond Gao
Staff Writer
The China Press
2121 W. Mission Road
Alhambra, CA 91803
usraymond@gmail.com
626-281-8550 x 184

Mark Gaouette
Security Manager
Department of Homeland Security
1355 Customs Way, P.O. Box 6363
March ARB
Riverside, CA 92518
mark.gaouette@dhs.gov
951-656-8005

AI Garcia
Emergency Preparedness Coordinator
Los Angeles Dept. of Water & Power
al.garcia@ladwp.com

Bob Garcia
St. Svcs. Supvr. /I
L.A. City Public Works
Los Angeles, CA
bob.garcia@lacity.org

Albert G. Gastelum
Water Engrg Mgr
Los Angeles Dept. of Water & Power
111 N. Hope St., Rm1368
Los Angeles, CA 90012
albert.gastelum@ladwp.com
213-367-0780

Daniel Gentry
Port of Los Angeles
425 S Palos Verdes St
San Pedro, CA 90731
dgentry@portla.org

Mark Ghilarducci
Vice President
James Lee Witt Associates
484 Platt Circle
EI Dorado Hills, CA 95762
mghilarducci@wittassociates.com
916-919-3614

John Giebel
Corporate Crisis Center Team Leader
Target Coporation
john.giebel@Target.com

Don Gilbert
Executive Director
SEAOSC
933 W. Valencia Mesa Dr.
Fullerton, CA 92835
seaosc@seaosc.org
714-992 -5531

Gail Goldberg
Director
City of Los Angeles Planning Dept.
gail.goldberg@lacity.org

Andy Goldschmidt
Director of Support Services
Little Company of Mary Hospital
1300 West 7th St.
San Pedro, CA 90732
andy. goldsch midt@providence.org

Cynthia Gonzales
Detective
Los Angeles Police Department
LAPDAliiance@gmail.com

Arturo Gonzalez
District Director
Council District 6
arturo.gonzalez@lacity.org
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Robert Gonzalez
Electric Services Manager
Los Angeles Dept. of Water & Power
111 N. Hope Street
Los Angeles, CA 90012
robert.gonzalez@ladwp.com
213-367-7182

Daniel Goto
Management Analyst"
LA City Employees' Retirement System
daniel.goto@lacity.org

Brandon Graham
Associate Director, Center for
Preparedness
George Washington University
44983 Knoll Square, Suite B-56
Ashburn, VA 20147
btolbert@gwu.edu
mcabwg@gwumc.edu
703-726-3732

Linda Graybael
Art Center College of Design
linda.graybael@Artcenter.edu

Michael Grossman
Commander
LASD-OHS
4700 Ramona Boulevard
Monterey Park, CA 91754
mgrossm@lasd.org
323-526-5756

Manny Guanzon
Manager of Operations
Loeb & Loeb LLP
10100 Santa Monica Blvd., Suite 2200
Los Angeles, CA 90067
mguanzon@loeb.com
310-282-2210

Pasquale Guido
Lieutenant
Santa Monica Police Department
pjguido@smgov.net

Gary Gyves
Senior Administrative Analyst
City of Rancho Palos Verdes
30940 Hawthorne Blvd
Rancho Palos Verdes, CA 90275
garyg@rpv.com
310-544-5213

Philip Hacker
Office Administrator
Loeb & Loeb LLP
10100 Santa Monica Blvd., Suite 2200
Los Angeles, CA 90067 US
phacker@loeb.com
310-282-2210

Donyale Hall
Americorp Project Coordinator
City of L.A. Emergency Management
Department
200 N. Spring Street, Room 1533
Los Angeles, CA 90012-4190
donyale.hall@lacity.org

Carolyn Hamilton
South Coast Air Quality Management
District (AQMD)

Stephanie Hanna
Chief, Office of Communication
DOl/U.S. Geological Survey
909 First Avenue, Suite 704
Seattle, WA 98104
shanna@usgs.gov
206-220-4573

Lyssa Harder
Dir Business Development
Disaster Clean up/Restotech
2201 E Willow St 0-134
Signal Hill, CA 90755
Lharder@dkirestotech.com
562-427 -4742

Ron Harmon
Airport Emergency Program Manager
Port of Seattle
PO Box 1209
Seattle, WA 98111 US
harmon.r@portseattle.org
439-518-2

Reginald Harrison
Deputy City Manager
City of Long Beach
Mary_Bryant@longbeach.gov

Egill Hauksson
Senior Research Associate
California Institute of Technology
1200 East California Blvd.
Pasadena, CA 91125
hauksson@gps.caltech.edu
626-395-6954

Lisa Hayes
EPC
City of LA Emergency Management
Department
200 N. Main St. P4 Level
Los Angeles, CA 90012
lisa.hayes@lacity.org
213-978-0596

Thomas Heaton
Professor of Engineering Seismology
California Institute of Technology
Mail Stop 104-44
Pasadena, CA 91125
heaton@caltech.edu
626-395-4232

Ron Hebdon
Servpro
10961 San Diego Mission Rd.
San Diego, CA 92108

Tami Heilemann
U.S. Department of the Interior

Kathleen Hennum
Risk Consultant
Wortham Insurance
5900 Baywater Drive #2304
Plano, TX 75093 US
kathleen.hennum@worthaminsurance.com
214-740-6007

Susie Hernandez
California Earthquake Authority

David Hersch
L.A. City Council District 8
Los Angeles, CA
David. Hersch@lacity.org

Phillip Hill
Assistant General Manager
Los Angeles Convention Center
1201 S. Figueroa Street
Los Angeles, CA 90015
phill@lacclink.com

Rudy Holm
Protective Security Advisor
Department of Homeland Security
8516 Florence Ave NE
Albuquerque, NM 87122
rudy.holm@dhs.gov
505-248-5298

Tracy Hopkins
Commissioner
Hermosa Beach Emergency
Preparedness Commission
1315 Valley Drive
Hermosa Beach, CA 90254
hopkinsBB@dslextreme.com
310-318-0216

Perry W Hopkins
Emergency Manager
Portland Water Bureau
1120 SW 5th Ave, 6th FL
Portland, OR 97204
phopkins@water.ci.portland.or.us
503-823-7074

Regina Houston-Swain
Executive Director
City of LA Department on Disability
regina.houston-swain@lacity.org .

Chunfeng Hu
EMI, China Earthquake Authority
China
aschyp@yahoo.com.cn
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Kenneth Hudnut
Geophysicist
U. S. Geological Survey
525 S. Wilson Ave.
Pasadena, CA 91106
hudnut@usgs.gov
626-583-7232

Melvin Hughes
Chairman
Ranch Palos Verdes EPC
PO.BOX 528
Hawthorne, CA 90251 US
k6sy@aol.com
310-644-0251

Olivia Humilde
Public Information Officer
US Small Business Administration,
Office of Disaster Assistance
PO Box 419004
Sacramento, CA 95841 US
olivia.humilde@sba.gov
916-735-1500

Saif Hussain
Principal/Manager
Coffman Engineers
16133 Ventura Blvd Suite 1010
Encino, CA 91436
fountain@coffman.com
818-285-2650

Jonas lonin
Senior Planner
San Francisco Planning Department
6905 Pinehaven Road
Oakland, CA 94611 US
jonas.ionin@sfgov.org
510-655-3696
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