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AN OVERVIEW OF SCENARIO PLANNING

What can be done now to prevent the damages from a catastrophic earthquake?

Scenarios are widely used to better understand and help plan for the future. A
successful scenario tells the story of a deyned earthquake and its speciyc impacts.
It draws the reader in by incorporating familiar aspects of the community that they
can readily recognize. It helps decision makers to visualize speciyc impacts that
are based on currently accepted scientiyc and engineering knowledge.

Few regions have fully formed response plans for earthquakes. Even fewer
regions have mitigation plans in place that involve the various segments of a
community. A scenario improves awareness of what an earthquake can do to a
community as a whole.

By bringing together experts from a number of disciplines and taking advantage
of their unique knowledge and perspectives to describe a single, catastrophic
event, a community can produce a scenario that realistically describes the
earthquake risk and potential impacts, giving clear reasons for individuals,
businesses, and policy makers to act now to prevent devastating losses. The
same participants who will respond or work to rebuild the community when an
actual earthquake occurs should be involved in the multi-agency planning of the
scenario.

Scenarios help to challenge assumptions. Conpicts that arise between planners
when constructing a scenario can help to clarify issues or areas where knowledge
is lacking. Challenges from other agencies provide new views which would not be
possible if disaster planning occurred privately or individually.

Currently we do not have the scientiyc knowledge to predict the precise location,
time, and magnitude of a future earthquake. However, we do have many tools and
sufycient scientiyc and engineering knowledge to forecast likely events and their
impacts.

The scenario will not speciycally instruct an audience how to respond, but by
providing a wide variety of information about the projected earthquake, readers
will be able to identify areas of greatest vulnerability to inform decisions and
actions.



Some scenarios are created to expose problems in the present system. Often,
weaknesses become evident only in a catastrophic event. A scenario can test
strategies for response, relief, and recovery. They can project performance levels
of buildings and other structures under various design codes and policies. When
new policies are established, a scenario can project how they will inpuence the
nature, level and extent of damage.

By telling a story, scenarios give life to abstract concepts. They provide a
common language for all players in the community: the planners and builders,
policy makers, residents, and emergency responders. Because the effects of an
earthquake are so varied, scenario developers should plan to communicate their
story to a wide audience.

The general audience for the completed scenario may grasp simple concepts
through the use of narrative, but quantitative data will give an authoritative voice
to the report. Scenarios must be credible and relevant to compel decision makers
to use them. A plausible earthquake scenario builds on current knowledge of local
seismicity and geology, and incorporates characteristics of the building stock,
lifelines, and other infrastructure within social, economic, and cultural context of
the community at risk.

The Beneyt to the Community

When a major earthquake occurs in a community where policy makers and the
public are unaware of an earthquake risk and have not taken steps to address
that risk, losses to buildings, infrastructure, the economy, and lives can be
catastrophic. Buildings that are not engineered for seismic safety may collapse
or become uninhabitable. Transportation networks may be severed, affecting the
lives of commuters and workers. Disruption of utility systems may result; yre
and chemical releases may interrupt critical services, and threaten life safety.
Landslides and, in coastal communities, tsunamis, may also cause further severe
losses.

A well crafted scenario provides a powerful tool for members of private industry,
government ofycials, and the general public to begin to draft mitigation policies
and programs. It will help the community weigh various risks associated with the
earthquake and begin to set priorities that will systematically reduce the impact of
the likely future event.
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Successful Scenarios to Help Planners

v Hayward Fault Scenario, California Geological Survey,
1987. This scenario is the result of a federal government
assessment of the capability of emergency agencies to
respond to a major earthquake. The state agency yrst
documents the potential of a magnitude 7.5 earthquake
on the Hayward Fault in the San Francisco Bay Area,
then describes the effects of that event on transportation
networks, utilities, and critical buildings. The aim is to
give state and local government emergency planners
a picture of the catastrophic event they will face. The
agency also recognized the need for private sector
planners and the media to understand the hazard in order
to motivate preparation and mitigation strategies among
residents of Northern California.

w1 Scenario for a Magnitude 7 Earthquake on the Hayward
Fault, EERI, 1996. Earthquake Engineering Research
Institute (EERI) is a non-proyt professional association
whose members are concerned about the nature of
earthquakes, their effects on buildings, and how damage
can be prevented. This scenario was presented at a day-
long session during the organizationgs annual meeting.
Representatives of a number of disciplines gave
presentations describing a major Northern California
earthquake that was similar in scope to Japands, then
recent, Kobe earthquake of 1995.

n  Seattle Fault Scenario, Washington Emergency
Management Department, 2005. An extensive
collaboration of disciplines in the private and public
sectors make the initiation, process, and ynal ownership
of this scenario unique. EERI and FEMA funded the
development of the scenario. Collaboration between
leading engineering yrms in the region, the USGS,
and academicians knowledgeable about transportation
systems and the neighborhood economies provided
thorough research estimating damage and impacts from
a magnitude 6.7 earthquake on the previously unknown
Seattle Fault. Washington State Emergency Management
Department (EMD) incorporated the scenario into the
agencyos ongoing earthquake preparedness program.
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How to Use these Guidelines

These Guidelines will lead you through the four basic steps of scenario
development.

Launching the Scenario. The initial announcement of a scenario project

will attract participants from relevant disciplines who can contribute to the
development of the story. It also announces the effort to those who are expected to
use the scenario or to initiate mitigation policies.

Constructing the Scenario. To be comprehensive, a scenario should include
sections that describe the components of the earthquake risk and projected effects
on the community. Each section of the scenario should be considered carefully to
ensure credibility and to establish the projectds value to the community.

Organizing the Planning Effort. The credibility of the scenario will depend on
who participates in the planning process. The primary work group for scenario
development may be a few individual planners in related disciplines, or may
consist of a large number of representatives from a large collaboration of
agencies. Establish leadership. A project director is needed to guide the disparate
interests of the group. The directords guidance will help ensure that the scenario
speaks with one voice.

Presentation. It is critical that the presentation of the completed scenario reach
those people who are expected to take action or who can demand action from
policy makers. It should address those involved in building and maintaining
critical structures, and response and recovery planners. The scenario should

be presented in a medium and language that can easily be grasped by a wide
audience of homeowners, businesses, and others interested in the security of the
community.
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LAUNCHING THE SCENARIO
The First Outreach Meeting: Engage the Community

Be realistic about the communityos level of interest in developing a scenario. One
way to gauge that interest is to begin the scenario project with an open forum
designed to attract a wide range of individuals who have been active in earthquake
research and mitigation yelds. Use the meeting to identify the level and sources

of political commitment to hazard mitigation generally, and earthquake mitigation
speciycally. By involving a number of disciplines, broad community support for
the scenario can be built.

Some ideas to ensure an effective meeting

Al

Al

Al

Al

Al

Al

Discuss participantsi expectations for the project. Who will use the
scenario and how? Will it stir the general public to take measures in
self-preparedness or will the scenario serve as a lobbying tool for new
government policy?

Stress the need for the participation of experts from a wide range of
disciplines. Who will sponsor the scenario, providing funds and other
support? Who will take ownership of the scenario when it is completed?
Demonstrate local support for the effort by including speakers and
endorsements from government, leaders in the business community, and
members of the academic and research velds.

Together, determine the size, scope, and probability of the scenario
event. The earthquake and its impact must repect current scientiyc and
engineering knowledge to be credible to policy makers and others who
will be in a position to take necessary actions.

Remember that the scenario is a tool to enhance advocacy. It is the yrst
step toward mitigation, which can take many years to accomplish.

Keep a sign-in list of participants. This list provides an indication of
interested people who may be called upon to serve on committees or
periodically review the scenario as it develops. It will also help to identify
users of the ynal product.
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ORGANIZING THE PLANNING EFFORT

To ensure credibility and to stress the importance of the effort, the scenario project
should be completed within a timeframe set out to the audience when the project
Is yrst announced. Establish various internal timelines to effectively manage the
disparate planning groups and to keep them on schedule.

Different components of the scenario will take different amounts of time to
complete. Some sections will require the data of another section before work

can begin. For example, an inventory of seismically vulnerable buildings may
take time to create. To show how those buildings will be damaged, however, the
planners developing this section will need information about ground motion.
Those data need to be supported by earth science research. A pow chart can be
helpful to keep work on the various sections on time. (Figure 1) Strong leaders for
each of the planning groups are needed. Designate an overall project director to
guide the project to the deadline.

Jan |Feb |Mar | Apr | May [Jun |Jul [Aug |Sep |Oct [Nov |Dec

Geological Data
Geotechnical Data
Buildings
Lifelines
Transportation

Social/Economic
Impacts

Response
Recommendations

Figure 1: A sample pow chart showing the various timelines for the work
groups creating each scenario component.
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