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FOREWORD

The Forum on Risk Management and Assessments of Natural Hazards was held on
February 5-6, 2001 at the Hotel Washington, Washington, D.C. The theme of the Forum was
"Toward a Safer America: Building Natural Hazard Resistant Communities through Risk
Management and Assessments.” An unprecedented cross-section of more than 120 weather,
natural disaster and risk management professionals, and academia attended the Forum. The
Forum was sponsored by the Office of the Federal Coordinator for Meteorological Services and
Supporting Research (OFCM) and the National Science and Technology Council, Committee on
Environment and Natural Resources (CENR), Subcommittee on Natural Disaster Reduction
(SNDR).

The purpose of this Forum was to assess the state of risk assessment and management for
natural hazards. To do this, Federal research, applications, services, implementations, and public
outreach programs were reviewed. In addition, the attendees discussed national standards for
models, data or values used in risk assessment. They continued previous studies and work by
examining and identifying national vulnerabilities that could be evaluated and mitigated. The
overarching objectives of the Forum were to:

. Examine risk assessment processes and approaches that evolved from legislation
or agency guidance;

. Review risk assessment research and its applications to manage natural hazards;

J |dentify areas of vulnerability and exposure, probability of occurrence,

consequences, and mitigation opportunities,
J Highlight efforts in developing national standards and capabilities for data
monitoring, data collection, and model development;

J Examine methods to quantify and publicize the social and economic impacts of
natural hazards; and
J Develop a consensus leading to coordinated risk assessment and management of

natural hazards.

This document summarizes the proceedings of the Forum, captures the recommendations
of the breakout sessions and panels, and summarizes the overarching issues and actions that
surfaced during the Forum.

In conclusion, | wish to thank the Federal Emergency Management Agency (FEMA) and
the United States Forest Service (USFS) for co-hosting thisimportant Forum. | am indebted to
the membership of the Interdepartmental Committee for Meteorological Services and Supporting
Research (ICMSSR) and the SNDR for their support and guidance. In addition, | wish to extend
my deepest appreciation to the panelists, moderators, rapporteurs, and attendees whose lively
involvement, interaction, discussion, and interest made this meeting a solid success.

Samuel P. Williamson
Federal Coordinator for Meteorological Services
and Supporting Research






PROCEEDINGS OF THE FORUM ON
RISK MANAGEMENT AND ASSESSMENTS OF NATURAL HAZARDS

TABLE OF CONTENTS
FOREWORD
TABLE OF CONTENTS
WELCOMING ADDRESS
Mr. Scott B. Gudes, Acting Under Secretary of Commerce for Oceans and
Atmosphere, and Acting Administrator of the National Oceanic and Atmospheric
Administration (NOAA)

FORUM OBJECTIVES

Mr. Samuel P. Williamson, Federal Coordinator for Meteorological Services and
Supporting Research

Ms. Margaret Lawless, Chairperson of the Subcommittee for Natural Disaster
Reduction (SNDR) and Acting Executive Associate Director for Mitigation, Federal
Emergency Management Agency (FEMA)

GUEST SPEAKERS
FEMA Success Stories

Project Impact
Ms. Maria Vorel, Director, Outreach and Community Support
Division, Federa Emergency Management Agency

Disaster Resistant Universities
Mr. Brian Cowan, Director, Office of Strategic Initiatives, FEMA

The Role of Insurancein Hazard Resistant Communities
Dr. Paul R. Kleindorfer, Co-Director, Wharton Risk Management and Decision
Processes Center, University of Pennsylvania

INTERACTIVE TOOLS, POSTER PAPERS AND DISPLAY S SESSION 4-1

I ntroduction
Dr. Stuart Nishenko, Earthquake Policy Advisor, Mitigation Directorate and
FEMA Forum Coordinator

3-4

34



Global Disaster Information Network (GDIN)
Mr. Joseph Szwar ckop, Director, GDIN Committee Support Office

Open Geographic Information System (GI S) Consortium (OGC)
Mr.Mark Reichardt, OGC

Center for Integration of Natural Disaster Information (CINDI) Project
Ms. Susan C. Clark, Research and Communications Coordinator, CINDI, U.S.
Geological Survey (USGS)

List of Poster Papers and Displays

LUNCHEON ADDRESSES

Summary of Previous Studies/Reports Related to Risk Management of Natural

Hazards and their Recommendations
Dr. Dennis Mileti, Director of the Natural Hazard Research and Applications
Information Center, University of Colorado

Media and Disasters. Why we are not the enemy.
Mr. Daniel Dubno, Producer and Technologist, CBS News Special Events

BREAKOUT SESSIONS

1. Process of Conducting Risk Assessments
Session 1A:  Characterize/Quantify Exposure
Session 1B:  Predict/Forecast Probability of Occurrence
Session 1C:  Estimating L osses

2. Risk Management Discussions: Ramifications for Risk Assessment and
Decision Making for Natural Hazards

Session 2A:  How to characterize and reconcile the tradeoffs implicit
in making risk management decisions?

Session 2B:  How do we improve and/or change policies (private or

government) regarding risk management to reduce the
the effects of natural disasters?

Vi

4-2

4-3



Session 2C:  Risk Management and Public Perception of Vulnerabilities. 6-10
How do we build the public’s awareness of risks and their
vulnerabilities so that mitigation efforts will provide the
maximum benefits?

PANEL SESSIONS 7-1
Panel 1. Risk Assessment: Methodology and Approach 7-1
Introduction 7-1

Col (sel) Mark Welshinger (USAF), Assistant Federal Coordinator for
Department of Defense/Air Force and Army Affairs, OFCM

Risk Assessment: Food Safety and Public Health Hazards 7-1
Ms. Karen Car son, Deputy Director, Office of Plant and Dairy Foods and
Beverages, Food and Drug Administration (FDA)

Overview of theHAZards U.S. (HAZUS) L oss Estimation Modules 7-2
Mr. Clifford Oliver, Chief, Assessment Branch, Mitigation Directorate,
FEMA

National Assessment of the Consequences of Climate Variability

and Changefor the United States 7-2
Dr. Michael MacCracken, Director, National Assessment Center,

U.S. Global Change Research Program (USGCRP)

Panel 2: National Perspectives on Risk Assessment and Decision Making for 7-4
Natural Hazards
Questions Considered 7-4

Dr. Susan Cutter, President, Association of American Geographers and 7-5
Director Hazards Research Laboratory, University of South Carolina.

Dr. Ronald McPher son, Executive Director, American Meteorological 7-5
Society
Dr. Robert Hamilton, Deputy Executive Director, Division on Earth 7-6

and Life Studies, National Research Council

Dr. Margaret Davidson, Acting Assistant Administrator for Ocean 7-6
Services and Coastal Zone Management, National Oceanic and

Atmospheric Administration

Dr. Robert Hirsch, Associate Director for Water, USGS 7-7

vii



Mr. Robert F. Shea, Director, Program Support Division, Mitigation
Directorate, FEMA

RESEARCH REVIEW PRESENTATIONS: CONTRIBUTIONS TO NATURAL
DISASTER REDUCTION AND RISK ASSESSMENTS

Subcommittee for Natural Disaster Reduction (SNDR) Strategic Plan
Dr. Stuart Nishenko, Earthquake Policy Advisor, Mitigation Directorate and FEMA
Forum Coordinator

Federal Agency Presentations

U.S. Department of Agriculture (USDA), U.S. Forest Service (USFYS)
Dr. David Cleaves, National Program Leader, Fire Systems Research, Research
and Development, Vegetation Management and Protection Research

USDA, Agricultural Research Service (ARS)
Dr. Steven Shafer, National Program Leader, National Program Staff, Natural
Resources and Sustainable Agricultural Systems

Deppartment of Commerce (DOC), National I nstitute of Standards
and Technology (NI ST)

Dr. David D. Evans, P.E., Fire Research Division, Building and Fire
Research Laboratory

DOC, NOAA, National Weather Service (NWS)
Mr. Donald Wernly, Chief, Performance and Awareness Division, Office of
Climate, Water, and Wesather Services

Department of Interior (DOI), U.S. Geological Survey (USGS)
Dr. Timothy Cohn, Science Advisor for Hazards, USGS National Center

Department of Defense (DOD), U.S. Army Corps of Engineers (USACE)
Mr. Ronald R. Conners, Emergency Management Branch

Environmental Protection Agency (EPA)

Mr. James Makris, Director, Center for Emergency Preparedness and Prevention

Office (CEPPO)

Housing and Urban Development (HUD)

8-6

8-10

Mr. William E. Freeborne, Division of Affordable Housing Research and Technology

DOC, NOAA, Office of Oceanic and Atmospheric Research (OAR)
Dr. John Gaynor, Director, U.S. Weather Research Program (USWRP)
Interagency Program Office

viii

8-11



National Science Foundation (NSF) 8-12
Dr. Ann Bostrom, Program Director, Decision, Risk, and Management
Sciences Program

DOC, Bureau of Economic Analysis (BEA) 8-15
Dr. Barbara Fraumeni, Chief Economist

Federal Emergency Management Agency (FEMA) 8-18
Ms. Donna Dannels, Director, Policy and Assessment Division,
Mitigation Directorate

U.S. Nuclear Regulatory Commission (NRC) 8-18
Dr. Andrew J. Murphy, Senior Technical Advisor, Division of Engineering
Technology

DOC, NOAA, National Environmental Satellite, Data, and Information Service  8-19
(NESDIS)
Ms. Frances C. Holt, Chief, Atmospheric Research and Applications Division

DOC, NOAA, National Ocean Service (NOS) 8-20
Dr. Nathalie Valette-Silver, National Centersfor Coastal Ocean Science
(NCCOS) and SNDR Executive Secretary

OVERARCHING ISSUES AND NEXT STEPS 9-1
Mr. Samuel P. Williamson, Federal Coordinator for Meteorological Services 0-1

and Supporting Research and Ms. Mar gar et L awless, Chairperson of SNDR and
Acting Executive Associate Director for Mitigation, FEMA

APPENDICES
APPENDIX A - FORUM AGENDA A-1
APPENDIX B - PRESENTATIONS B-1
APPENDIX C - ATTENDEES C-1

APPENDIX D - ACRONYMS D-1






WELCOMING ADDRESS

Mr. Scott B. Gudes, Acting Under Secretary of Commerce for Oceans and Atmosphere, and
Acting Administrator of the National Oceanic and Atmospheric Administration (NOAA)

Remarks. Welcome to the Forum on Risk Management and A ssessments of Natural Hazards. |
want to thank Sam Williamson and Margaret Lawless for giving me the opportunity to say afew
words before you jump into this very important work. The theme for the Forum really hits the
mark: "Toward a Safer America: Building Natural Hazard Resistant Communities Through Risk
Management and Assessments.” With thisin mind, this group istaking on avery important task,
onethat will aid in mitigating losses attributed to natural hazards--1 applaud all of you for your
efforts. Asl’m sureyou are al aware, the losses due to natural hazards have been staggering
over the last severa years.

J From 1989 to 1993, the average annual osses from disasters were $3.3 billion.

. From 1993-1996, the annual 10sses rose to $13 billion!

J As acomparison, waging the Persian Gulf War cost the United States and its
allies $60 billion.

In NOAA, we continue to play a significant role in the overall effort to mitigate losses
caused from natural hazards. Optimal decision-making in agriculture, construction, energy,
transportation, and water resource management must be based on reliable predictions of extreme
weather phenomena. In March, the nation’s premier severe weather experts will discuss their
latest research findings and forecasting techniques during the National Severe Weather
Workshop. This Workshop is being sponsored by NOAA'’s Storm Prediction Center, Central
Oklahoma Chapter of the American Meteorological Society, the Oklahoma Chapter of the
National Weather Association, and the Oklahoma Emergency Managers Association. The more
these hazards are understood and prediction capabilities improve (understanding and predicting
these hazards are principal NOAA responsibilities), the more effective risk assessment and
mitigation strategies will become.

Each year, more and more Americans are at risk from avariety of natural hazards that
affect the coastal environment. Indeed, the coastal environment is also of extreme importance to
NOAA. Infact, NOAA maintains a national network of monitoring programs that detect,
guantify, and forecast changes in coastal environmental quality. In the past 30 years, there has
been explosive growth along the Nation’ s coastal margins such that today more than 50% of U.S.
citizenslive in the coastal zone (coastal waters and the adjacent lands of the coastal states,
including islands, territories, and the Great Lakes states). Many of these citizens build their
homes, businesses, schools, and hospitals in locations that are particularly vulnerable to
catastrophic and chronic coastal hazards such as hurricanes, severe storms, coastal erosion, ocean
flooding, riverine flooding or landslides.

Of note, NOAA's National Ocean Service recently released a report prepared by the U.S.
Globa Change Research Program's National Assessment of the Potential Consequences of
Climate Variability and Change. The report, entitled: "The Potential Impacts of Climate Change
on Coastal and Marine Resources,” highlighted shoreline erosion as a key issue of climate
change.

The report states, "Globally averaged, sea-level will continue to rise, and the developed nature of
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many coastlines will make both human settlements and ecosystems more vulnerable to flooding
and inundation."

Asaways, NOAA will continueto play avita role in warning the public and emergency
managers of many of the natural hazards and will partner with other agenciesto aid in mitigating
the losses and impacts of these hazards. | appreciate your participation and truly hope you have
an informative, successful Forum.
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FORUM OBJECTIVES

Mr. Samuel P. Williamson, Federal Coordinator for Meteorological Services and
Supporting Research

Synopsis: Mr. Williamson provided the history, purpose, and objectives of the Forum. His
presentation (see Appendix B) specifically covered types of hazards, impacts of natural hazards,
definitions, statute/guidance compliance, forum objectives, and a primer on the Office of the
Federal Coordinator for Meteorological Services and Supporting Research (OFCM). He
described the types of hazards that encompass 1) natural hazards: weather and wesather related
(tornadoes, hurricanes, hailstorms, drought, coastal erosion), earthquakes, vol canoes, space
environmental disturbances; and 2) technological hazards. dam failures, nuclear accidents, fires,
and hazardous material events.

The impacts of natural hazards are impressive in terms of cost in lives and resources.
From 1993-1996, meteorological disasters cost the U.S. about one quarter billion dollars per
week. Earthquakes and hurricanes were the primary causes of the monetary losses. From 1975-
1994, more than 6,000 people were killed and 50,000 injured in natural disasters. Mr.
Williamson emphasized the importance of having a common set of definitions of risk related
terms for use in this forum and follow-on activities. The terms defined included hazard, natural
hazard, risk, risk assessment, risk management, and risk mitigation. Mr. Williamson next
described the statutes and guidance compliance that covers risk assessments that are 1) not
related to natural hazards and 2) related to natural hazards. For the first instance, three Acts were
listed for the Environmental Protection Agency (EPA), four for the U.S. Department of
Agriculture (USDA), and others for the U.S. Forest Service (USFS), Bureau of Land
Management (BLM), U.S. Fish and Wildlife Service and the Department of Defense (DOD).
Statutes and guidance compliance for risk assessments related to natural hazards include the
Earthquake Hazards Reduction Act of 1977, the Water Resources Development Act, the National
Drought Policy Act, the Coastal Zone Management Act of 1972, the Department of the Interior
and Associated Agencies Appropriations Act 2001, and Executive order 13151.

Mr. Williamson next described the Forum’s overarching issues and challenges that need
to be addressed, including examining risk assessment processes and ways to build a consensus to
proceed with a national natural hazard assessment. The intent of the Forum is to update the
participants on programs and processes that have been implemented or are ready to be
implemented; identify promising programs that will need on-going support to reach fruition; and
Illuminate gaps where neither the government agencies nor the private sector has work planned
or in progress. Hopefully, a consensus can be reached leading to coordinated risk assessment and
management of natural hazards through legidlative proposals, policy guidance, and agency
cooperation.

Finaly, Mr. Williamson reminded the audience about the mission and coordinating
infrastructure of the OFCM. The mission isto ensure the effective use of Federal
meteorological resources by leading the systematic coordination of operational weather
requirements, services, and supporting research, among the Federal agencies (currently fifteen).
The coordinating infrastructure is organized into a Federal committee, an interdepartmental
committee, standing committees for various specialized areas, and program councils. OFCM
membership and affiliations cover a broad range of weather, atmospheric, climate and
technology organizations and associations.
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Ms. Margaret L awless, Chairperson of the Subcommittee for Natural Disaster Reduction
(SNDR) and Acting Executive Associate Director for Mitigation, Federal Emergency
Management Agency (FEMA)

Remarks. Natural disasters are aglobal concern. During the 1990's, the global community has
seen a paradigm shift in emergency management. While continuing to streamline and improve
response and recovery operations, we have increasingly embraced the importance of mitigation
as ameans of reducing disaster losses.

This Forum is, in fact, arecognition that the foundation of mitigation is risk assessment.
The time has come to make a national multi-hazard risk assessment. Through our discussions
over the next two days, we will hear about the tools currently available, we will learn what
different agencies are currently doing in this area, and we will identify specific actions for how
we can come together as the Federal Government to accomplish thiscritical need. From FEMA,
you will hear about our progress with expanding the HAZUS (Hazards U.S.) loss-estimation
model to encompass the earthquake, flood, and wind hazards. Incorporating data on:
infrastructure, building inventory, geology, damage estimation formulas, and critical operating
center locations, HAZUS estimates structural damage and forecasts casualties. Y ou will also hear
an update on our flood map modernization efforts, but we have to be mindful that having the
toolsis not the ultimate goal.

Scientific research, forecasting, modeling, warning systems are only valuable when they
are applied and when they are put into practice. With HAZUS, this has already begun. Inthe
last 3-4 years since the HAZUS earthquake module was rel eased, we have already seen
widespread use in the public and private sectors. For example, Charles Schwab has used
HAZUS for business continuity planning; the State of California has used it to develop its own
statewide earthquake risk assessment; and users groups have formed, such as the Bay Area
HAZUS Users Group, which brings together nearly 100 public and private sector organizations
to focus on planning, coordinating, and disaster response protocols. Their website addressis
HAZUS.org. Southern Californiais also in the process of forming aHAZUS Users Group, and
Senator Feinstein used the HAZUS earthquake risk assessment in the legislative process to
identify the level of risk for particular communities and in proposing financial incentives for
earthquake mitigation actions.

Following this focus on implementation, we will hear updates on FEMA'’ s Project Impact
initiative and its corollary, Disaster Resistant Universities. From the beginning, in 1997, Project
Impact has emphasized the importance of risk assessment as the starting point for creating
disaster resistant communities. With its advocacy of an interrelated process incorporating risk
assessment, local level involvement, private sector partnerships, and along-term investment in
prevention measures, Project Impact has radically changed how communities, nationwide,
approach reducing disaster |osses.

Developing a national multi-hazard risk assessment is fundamental to making our Nation
safer from disasters. The Congress has also recognized this. 1n October 2000, Congress passed
the Disaster Mitigation Act to amend FEMA' s authorizing legiglation, the Stafford Act. In
addition to authorizing a pre-disaster mitigation program and increasing funding for post-disaster
mitigation contingent on pre-disaster planning, Congress has asked FEMA to pilot the generation
of multi-hazard advisory maps. These are defined as "maps on which data concerning each type
of natural disaster isidentified simultaneously for the purpose of showing areas of overlap” in a
minimum of 5 states. Thisisaclear endorsement of the course we have already charted. Aswe
proceed towards a national multi-hazard risk assessment, we must come together to share our
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strengths and to leverage each other’ swork. Congress recognizes the contributions of agencies
across the Federal government and used the Disaster Mitigation Act to create an Interagency
Task Force to coordinate "the implementation of pre-disaster hazard mitigation programs
administered by the Federal Government.”

While this particular task force may be new, our working relationships are not. The
Office of the Federal Coordinator for Meteorological Services and Supporting Research has, of
course, been serving to collaborate across agencies for many years. In addition, the
Subcommittee on Natural Disaster Reduction (SNDR) includes membership of nearly 20
agencies, many of which are attending this Forum. Reflecting a greater emphasis on applied
research and implementation, the mission of the SNDR has been modified over time to include
both devel oping the necessary scientific information and applicable tools and to focus on
applying these tools. Recent activities of the SNDR include a November 2000 report "Effective
Disaster Warning Systems," on public and private sector R& D (Research and Devel opment)
capability to provide early warning of natural or technological hazards that threaten the safety of
the Nation. This has been posted on the CENR and the SNDR web page (see below).

Public-Private Partnership 2000 (PPP-2000) was a series of 14 forums held from
September 1997 through 1999 to identify new and innovative opportunities for government and
nonprofit, private sector organizations to work together to reduce vulnerability to and losses from
natural hazards in communities throughout the Nation. A final draft report has been completed
and isin concurrence for publication.

As an outgrowth of PPP-2000, Congress created the Natural Hazards Caucus. Co-chaired
by Senator Ted Stevens (R-AK) and Senator John Edwards (D-NC), this Caucus seeks to educate
Members and staff about the costs of natural disastersto their districts and states, and the benefits
their constituents will realize through greater efforts to understand, prevent, and mitigate natural
disasters.

A working group on Remote Sensing Applications, co-chaired by USGS (U.S.

Geologica Survey) and NOAA/NESDIS (National Environmental Satellite, Data, and
Information Service) was established to study how data from current and planned Earth
Observation satellites can be employed more effectively to mitigate losses from disasters. This
Forum is an excellent opportunity for us to come together as the Federal Government, to move
from thought to action and from concept to application, and to make the national multi-hazard
risk assessment areality.

Some reference web sites are: www.HAZUS.org and www.nnic.noaa.qov/CENR/cenr.html
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GUEST SPEAKERS
FEMA Success Stories Project | mpact

Ms. Maria Vorel, Director, Outreach and Community Support Division, FEMA

Remarks. Project Impact brings risk assessment to a "by the people, for the people” mind-set.
Project Impact communities are adding a practical application to risk assessment which inturnis
putting pressure on all of usto work together, not only in policy development, but also in
developing practical job aides for non-technical community based applications. We at FEMA
have been funding the States for decades to conduct hazard identification, vulnerability analysis
and risk assessment, but | have not seen risk assessment serve as the backbone of community
planning and project prioritization, until Project Impact came along.

Let metell you alittle about what Project Impact is all about. Project Impact isaway to
give communities responsibility and ownership for long-term natural hazards risk reduction
activities. It allows FEMA afocused delivery mechanism to provide holistic technical assistance
to an enthusiastic audience. Project Impact creates public value and demand for sound land use
and growth strategies. And although it was designed and implemented to benefit communities,
the benefits for FEMA, and potentially all of us, are profound. We began in 1997 with seven
pilot communities. Currently we have 250 areas designated Project Impact communities, which
represent about 800 jurisdictions.

Asaresult of FEMA’srole in Project Impact, we have learned valuable lessons about risk
assessment at the community level. For many of our communities, risk assessment is an elephant
to be eaten one bite at atime. Assuch, partners are needed to help build capacity. But risk
assessment plays different roles depending on the community. Generally, it isnot alinear
process and we do not often see a scientific, highly technical process at the onset.

Two examples | want to share with you highlight the importance of public education and
consensus building for using risk assessment in the community setting. Once the community
agrees on what the problem is, and where they are most vulnerable, risk assessment can be used
to prioritize mitigation projects, to make decisions with respect to economic development and to
decide where to |eave open space.

Pascagoula, Mississippi, held a Hurricane Awareness Day. There were over 30 exhibits
and other awareness activities, including the FEMA Project Impact and Hurricane Awareness
displays. One of the top billings was arisk assessment hot air balloon ride over the city, which
was an educational ride showing the flood plains and surge prone areas of the city. The success
of this exposure was dramatic. By providing an aerial vantage point, citizens could see the
interface of development and vulnerable areas and could better understand the need to protect
these important, protective land barriers.

We encourage communities to convene large groups of local partners to build support for
the nature of the problemsto be faced by the community. If mitigation planning is new to the
community, sometimes an oral history of disastersin the areais an important educational part of
the gathering.

Johnson County, Kansas, held a consensus-building meeting focusing on risk assessment
with 40 key local officials and FEMA staff. A representative from the National Weather Service
and alocal meteorologist also participated. Thelocal FOX station interviewed Thomas Dow,
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from the Kansas State Department of Commerce and a representative from FEMA Region VI
for the evening news.

| don’t want you to leave here thinking that Project Impact communitiesare al at a
rudimentary level of risk assessment. Some are extremely sophisticated and are setting the
standards of how to integrate risk analysis into everyday local decision-making and long-term
planning. Peer mentoring is also invaluable to usin growing capacity across the board and
across the country.

FEMA places a premium on the use of HAZUS and GI S (Geographic Information
System) technologies as tools for risk assessment. Hazards US or HAZUS, FEMA’s earthquake
loss estimation methodology, has been provided to each Project Impact community along with
special outreach and training opportunities designed specifically for communities.

FEMA has also created a GI S partnership with the Environmental Sciences Research
Institute, Inc (ESRI) and hosts alink from FEMA'’ s website to the ESRI "Know Y our Risk"
website, which provides hazards information at community level. 1n 1999 and 2000, ESRI
provided free GI S software to every Project Impact community and began sponsoring the Project
Impact ESRI Challenge Grant. Recipients are chosen based on the merit of their proposal for
developing GI S applications for hazard management. Challenge grants have been awarded to 17
communities in the last 2 years, on the condition that they make templates of their GIS projects
availableto everyone.

We have also learned that the process of becoming disaster resistant doesn’t happen
overnight. Tucker and Randolph Counties, West Virginia, stretch for more than 75 miles along
the northern fringe of the Allegheny Mountainsin eastern West Virginia. With a combined
population in 1990 of just over 35,000, the region is predominantly rural, with most settlements
restricted to narrow river valleys. The primary concernin thisareaisflooding. Tucker and
Randolph Counties have received presidential disaster declarations as a consequence of flooding
five times since 1967. 1n 1996, severa eventsresulted in atotal of $65 million in disaster aid to
the communities.

The two counties were jointly named as a pilot Project Impact community in 1997. At
the time, there was no clear idea of what to do to become disaster resistant. And while there was
no political cohesion, citizen groups and a group of elderly widows knew they needed to change
the way they were running their community. Inthe spring of 1998, the " Spring Break" student
community activity for the areawas to train college students to use GPS (Global Positioning
System) and plot the elevations of homes in some highly vulnerable areas. In July 1999, Tucker-
Randol ph Counties Partnership hired Woolpert and Associates, LLC to prepare a Risk
Assessment study for their community. Also in 1999, the ESRI donated almost $5,000 worth of
GI S software and training to the partnership to assist in developing a comprehensive disaster
resistant planning tool*. In June 2000, the joint county partnership received documentation and
GI S discs from Woolpert and Associates comprising the final risk assessment. Over 1,200
structures, that were identified as "at-risk" structures, are being prioritized for mitigation. Once
prioritized, the structures will be ranked and funding for the mitigation implementation will be
sought. Additional funding to expand the risk assessment has been requested from the Region
VIl Development Council®. At the 2000 Project Impact Summit, Tucker-Randolph was named
asoneof 13 Project Impact ESRI Challenge Grant recipients. The Tucker-Randolph Steering

! Information provided by community as reported in Community Highlights dated July 12, 1999 and stated in the
Community Overview.
2 Information taken from Tucker-Randolph Annual Progress Report dated June 14, 2000.
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Committee also decided to add activities to develop their application to the Community Rating
System program. They plan to work with the individual municipalities and county commissions
to reduce flood insurance premium rates.

To give you another example, the NOAA Coastal Services Center devel oped a computer-
based Risk Assessment Tutorial, for Wilmington, North Carolina, which is now provided to all
of our communities as part of our Project Impact Community Tool Kit. Additionally, many of
our communities in the Pacific Northwest have been greatly assisted by USGS in their risk
assessment efforts.

Finally, we have learned that to be effective Project Impact should not be perceived
solely as afunction of emergency management. It is more appropriately a consensus based on
publicly held value of the community at large, employing a community development
implementing process. I1n observing successful Project Impact communities, features of
commonality emerge. While the format, structure and implementation reflect the culture of each
community, the following are what appear to be operational components for successful Project
Impact communities:

J Strong Local leadership that involves local elected officials and integrates
mitigation into institutions of local government;

J A coordinating mechanism including public/private consensus decision making;

. Partnership development that includes all sectors of the community;

J Multi-hazard identification and risk assessment, including adopting a risk
reduction plan;

A public education strategy, plan, and implementation;

Implementation of projects to reduce risk;

Strategies for sustaining community participation in disaster resistance;
Evaluation of goals, strategies, and implementation; and

Mentoring and networking with other Project Impact communities.

L et me take advantage of this opportunity to ask you to consider how your agency can
support our communities. If you have agrant that can be used for hazard identification, risk
assessment, or GIS, consider a Project Impact community, where you will get good return on
your investment. The benefits to the Federal Government are not only a sound performance
outcome, but also useful feedback. Project Impact communities are great places for field-testing
and for getting valuable feedback. If this has any interest to you, please get in touch and we
would be happy to get the word out to our communities.
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FEMA Success Stories. Disaster Resistant Universities
Mr. Brian Cowan, Director, Office of Strategic Initiatives, FEMA

Synopsis: Mr. Cowan discussed the initiative to build Disaster Resistant Universities. He
covered an excellent example of a university that has advanced and enhanced its risk
management activities under this program. The University of California, Berkeley, has assessed
campus structural and (more importantly from a business continuity perspective) non-structural
vulnerability to seismic disasters, and made substantial progressin planning for and
implementing upgrades to reduce these risks. Universities, and those with vested interest in
them, must be concerned about how they prepare for and recover from disastersin a manner that
minimizes the effects of the disaster on their business activities. Universities, for example, have
over $15 billion in annual Federal funding for research.

Website: www.CED.Berkeley

The Role of Insurance in Hazard Resistant Communities

Dr. Paul R. Kleindorfer, Co-Director, Wharton Risk Management and Decision Processes
Center, University of Pennsylvania

Synopsis: Dr. Kleindorfer described the role of insurance in promoting mitigation and
encouraging the development of hazard resistant communities. His presentation built on the
results of a multi-year project at the Wharton School on financing and mitigation of catastrophic
risks, including the key role that insurance playsin thisregard. He traced the important trends
that have occurred in recent years in insurance markets for catastrophic risks, including the
development of better scientific tools for risk quantification and their increasing use by insurers
and reinsurers in assessing the portfolios of risk they insure.

Remarks. While insurance can play an important role in signaling the cost of risk from
decisions like location, mitigation and structural features of homes and businesses, there are also
very important reasons for insurance to be understood as only one ingredient of the public-
private partnership necessary to cope with natural hazards. These include reducing the
magnitude and uncertainty in these risks through individual and community level mitigation
initiatives. In particular, the problems faced by the insurance industry in insuring natural hazard
risks will be exacerbated if surge, flooding and coastal erosion damages from climate change
should continue or become even more pronounced in the years ahead. A fundamental driver of
concern in the insurance industry in the U.S. has been the significant increase in the risks of
natural disastersin recent years, straining private insurance markets and creating troublesome
problems for disaster-prone areas.

The threat of mega-catastrophes resulting from intense hurricanes or earthquakes striking
major population centers has dramatically altered the insurance environment. Estimates of
probable maximum losses to insurers from a mega-catastrophe range from $50-$115 hillion,
depending on the location and intensity of the event. Under current conditions, many insurers
could become insolvent or financially impaired if a mega-catastrophe occurred, with rippling
effects throughout insurance markets and the economy. Increased catastrophe risk poses difficult
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challenges for insurers, reinsurers, property owners, and public officials.

The fundamental dilemma concernsinsurers ability to finance low-probability, high-
consequence (LPHC) events. LPHC events generate a host of interrelated issues with respect to
how the risk of such events are managed, financed, and priced. Insurers have sought to raise
their prices and decrease their exposure to catastrophe losses, while looking for efficient waysto
diversify their exposure through reinsurance and securitization.

Research at the Wharton school focuses on the effects of these various strategies on
actual coverage offered and prices charged in the Florida market. This research represents the
first significant attempt to examine the nature of the natural disaster insurance market at a
detailed, micro-economic level. Such an examination is made possible by the unprecedented
assembly of an extensive, detailed database on residential insurance transactions affected by
catastropherisk. These data are supplemented by information on insurer financial and
organizationa characteristics and the demographics of residential households at a zip code level.
This contributes to previous research by exploring several significant aspects of residential
insurance markets in areas threatened by natural disasters.

Aninitial analysisidentifies the key determinants of the demand for
residential/catastrophe insurance and their effects on the quantity, quality, and price of insurance
purchased. Among the factors are the sensitivity of demand and supply to prices, policy features,
and the bundling/unbundling of perils and coverages. In particular, the insurers are sensitivein
their pricing to key aspects of location and mitigation, both at the level of individual structures
and at the level of the community. This has obvious and important implications for the
interaction of initiatives to promote hazard resistant communities through a partnership with the
insurance industry and the risk science that underliesit.

Website: www.grace.wharton.upenn.edu\risk\

35



3-6



INTERACTIVE TOOLS, POSTER PAPERSAND DISPLAYS SESSION
I ntroduction

Dr. Stuart Nishenko, Earthquake Policy Advisor, Mitigation Directorate and FEMA Forum
Coordinator

The introduction of Geographic Information Systems (GIS) has ushered in anew era of
emergency management. This session presents three talks that highlight some of the recent
advances in disaster information technology and a number of poster papers and displays that
discuss the application of these technologies to risk management and disaster reduction. (See
Appendix B for a copy of their presentations.)

Global Disaster | nformation Network (GDIN)
Mr. Joe Szwar ckop, Director, GDIN Committee Support Office

Synopsis. Mr. Szwarckop stated that the GDIN challenge isto deliver the right information in
the right format to the right person at the right time to make a right decision, which leads to the
need to address problems associated with accessibility to disaster information. He said that
emergency managers require interactive access to situation information in a spatial context (map-
based) and coordinated tracking of the changing conditions and management actions. This last
one hasto be a part of the information management structure and should be at multiple levels
such as regional/state, county/local, and interstate levels. He stated that the GDIN visionisto
have arobust, integrated virtual network for cooperative exchange of timely, relevant
information during all phases of a disaster. This virtual network would include multiple sources
of knowledge, integration of standards and protocols, multiple types of connectivity, and
multiple participants.

Mr. Szwarckop stressed that GDIN'’ s "value added" would be integration of information
for decision making, certification of the accuracy and quality of information and standardization
for compatibility of information products. He next provided background information on the
Executive Order issued on April 27, 2000 that began a Federal initiative to establish an
Interagency Coordination Committee (ICC) on disaster information. The ICC isto provide
coordination of Federal agency efforts, provide manpower and material support for network
development activities, and develop, delegate, and monitor interagency opportunities and ideas
supporting the development of the network. The ICC mission isto enhance access to and use of
relevant disaster information resources worldwide. An example given was the use of risk
analysis and consequence analysis affecting land use decisions. He also described the use of 3-
dimension models for visual representation of disaster information and noted upcoming
international coordination meetings.
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Open Geographic Information System (GIS) Consortium (OGC):
Benefits of Spatial | nteroperability

Mr. Mark Reichardt, OGC

Synopsis. Mr. Reichardt first described the vision and mission of OGC. The OGC vision isthe
complete integration of geospatial data and geoprocessing resources into mainstream computing.
The mission isto develop the interface specifications needed to achieve the vision. Such
interfaces should be based on field standards, be affordable, and provide rapid technology test-
beds. Theinterfaceswill help to trandlate and fuse data and provide guidance for applying data
from multi-sources to facilitate decision-making. OGC encourages the fielding of standards-
based Commercial off the Shelf products and services to consumers at a reasonable cost.

Mr. Reichardt next covered the approach taken by OGC to accomplish the vision and
mission. OGC uses aglobal, non-profit, and consensus based process, which has over 200
members from industry, government, academia. They collaborate to develop interface
specifications that make geospatial data and processes an integral part of the process. This
specification program develops implementation level spatial technology specifications for open
access and use. The interoperability program is an innovative, hands-on engineering and test
environment designed to deliver proven standards for finalization through the specifications
program. OGC also coordinates with the international and commercial standards organizations
to focus the agenda for spatial technology interoperability. OGC’svision isto have an open web
service which would provide easier access to multiple online information sources and services,
use and reuse different vendor solutions, reduce deployment costs by reusing information from
other communities, and provide tools to provide custom information to users.

Results from the 2000 interoperability program include accessibility to critical
information and establishment of geospatial fusion services. Critical information can be obtained
from an update web map server with symbolism controlled by the client. The web site has
feature and coverage servers, GML and Imagery Markup Annotation Language based extensions
of XML, integration of access control security, and geospatial fusion operators. Geospatial
fusion services provides: OGC based applications which can be employed on intelligence
problems; cooperating analysts who can discover, access, register, correlate, analyze, and store
related multi-source information; and collections of information which can be captured and
shared through the Location Organizer Folders (LOFs). OGC plansto improve capabilitiesin
2001 by initiating the third phase of web mapping, the Inter-Community Enablement Phase 1,
the Geoanalysis & Decision Support Phase 1, and the open location services test bed.

In summary OGC brings to the table interfaces to support interoperable, component-
based products. Mr. Reichardt recommended the participation in OGC interoperability
initiatives, inclusion of international and commercial standards and specification conformance
requirements in procurement, serving your data via OGC-based server products, and participation
in the OGC standards devel opment and special interest groups.

Website: www.opengis.org
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Center for Integration of Natural Disaster Information (CINDI)

Ms. Susan C. Clark, Research and Communications Coordinator, Center for Integration of
Natural Disaster Information (CINDI), U.S. Geologica Survey (USGS)

Synopsis. Ms. Clark stated that CINDI was established to help fill the need for a single source
of the broad range of information needed for natural disaster reduction and to help integrate
information from diverse sources. The mission of CINDI isto serve as aresearch and
operational facility that explores methods for collecting, integrating and communicating
information about the risks posed by natural hazards and the effects of natural disasters. Through
CINDI, USGS seeks to broaden, integrate, and promote collaboration of universities' and
agencies’ understanding of physics, geology, hydrology, biology, and cartography. The facility
Isthe USGS focal point for data integration for hazardous events, provides real-time operational
hazards coverage, provides data collection and integration software, and is developing an
enhanced communication infrastructure for long-term data vital to both emergency response and
analysis of hazard risks. These allow CINDI to analyze multiple themes of the data and to
support applied hazards research by allowing assessment and integration of key multi-
disciplinary data sets, construction of predictive models and decision support systems, and
application of intuitive data visualization techniques. During 2000, CINDI’ s hazards research
included development of flood extent and visualization models, an integrated information
management system for the West Nile Virus, ahazard information seamless deliver and
distributed data system for the Red River system, and web-based software to devel op estimates
of population density. CINDI has participated in recent outreach activities, such asthe USGS
Natural Hazards Workshop, the National Disaster Education Coalition, the Natural Hazards
Speaker Series, and the USGS open house on April 28, 2001. On-going effortsin hazard data
infrastructure development are focused on providing basic information tools; acquisition of new
data, damage and risk assessment models; data integration and delivery of products and data; and
capacity building. In addition, CINDI is collaborating with other agencies on the following
projects.

. Coastal Hazards Risk Atlas (NOAA, FEMA, and USGS)

J Climatologic Integration (NOAA/Forecast System Lab and USGS/CINDI)

. International Imager Node (Office of Foreign Disaster Assistance and

USGS/CINDI)

Website: cindi.usgs.gov

List of Poster Papers and Displays.

The following groups provided papers and displays concerning risk management in the
conference room for viewing and for discussion with the authors during breaks.

Baker, Inc: Ms. Kathryn Field: Staying Afloat--A GIS-Based Communications
Floodplain Management Tool
Ms. Jane Huzil: Past, Present, and Future - Hazards U.S. (HAZUYS), GIS
Based Loss Estimation Software
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Mr. Edward Mifflin: A Risk Analysis of Exposure to Natural Hazards in
the U.S

Federal Emergency M anagement Agency (2 displays):
HAZards U.S (HAZUYS
FEMA Flood Map Moder nization Program

Centersfor Disease Control and Prevention: Dr. Josephine Malilay, Team Leader for
Disaster Epidemiology and Assessment, National Center for Environmental Health,
Estimating Health Risks from Natural Hazards Using Risk Assessment and Epidemiology
National Academy of Sciences (book display)

U.S. Geological Survey: Mr. John Sutter, Forecasting Geohazards Vulnerability in the
Tri-Sate Region of Indiana, Kentucky, and Illinois

University of DC: Dr. Mark Siegal, Multihazard vulnerability assessment in the greater
Evansville, IN (Tri-state) region: R&D tools for communication with non-geoscientists

Oak Ridge National Laboratory/Department of Energy (DOE):
Dr. John Sorensen and Dr. Barbara V ogt, Risk Assessments of Environmental Hazards

Cooperative Institute for Research in the Atmosphere (CIRA), Colorado State

University: Dr. Chris Adams, Research Scientist: Colorado State University Flash
Flood Laboratory
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LUNCHEON ADDRESSES

Summary of Previous Studies/Reports Related to Risk Management of
Natural Hazards and their Recommendations.

Dr. Dennis Mileti, Director of the Natural Hazard Research and Applications Information
Center, University of Colorado

Remarks. 1n 1991, we had just started the International Decade of Natural Disaster Reduction.
Beginning in 1989, our Nation had just entered a period where some of the largest catastrophes
had begun to befall us. Terms like disaster resilience, local responsibility, and disaster resistance
were largely unknown. There was no mitigation director at FEMA. Federal agency cooperation
and coordination focused largely on the Federal Response Plan. Many of us were playing zero
sum games and bickering over who got the National Earthquake Engineering Center. Wind
engineers didn’t have a national program. Billions were spent in preparing to respond to broken
nuclear power plants, but we were ignoring and not preparing for hazards that were giving us
losses annually.

Furthermore, university-based disciplines were and still are self-referential systems,
interested in furthering the limited boundaries of knowledge in one discipline at atime. The
problem of disasters ten years ago was getting worse and the big disasters were getting worse.
The "chaos theory" was popular and supported the idea that the future was not predictable.

In 1991, afew of our Nation’sintellectual elite got an idea and provided strong national
leadership. Eventually, these men and women served on the SNDR and made me come up with
anew theory of the structure of American government. At the top of the pyramid are afew of
the political appointees who rotate in and out. At the bottom of the pyramid is everyone who
goes to work in the morning with the goal of not being noticed. In athin layer of the pyramid are
the men and women who have the owner’s manual of how our government works. They ended
up serving on the SNDR. One of their delegates asked me to conduct a second national
assessment on natural hazards. She cited the need to link hazards mitigation, preparedness, and
response to sustainable development.

Recently, three magjor works were completed. Oneisthe Assessment of Natural Hazards
and Disasters, another is the National Research Council’s 1999 book titled, "Impacts of Natural
Disasters; a Framework for Loss Estimation," and a third is the Heinz Center’ s book, "The
Hidden Costs of Natural Hazards; Implications for Risk Assessment.” These three very different
documents vary greatly in detail but carry the same message.

Regarding loss data, they say that we as a nation don’t know what hazards cost us. We
don’t count everything that should be counted nor do we count consistently. In addition, data are
not available to those who should have accessto it. Thereisno arrangement in place for the
centralization and standardization of data. Regarding risk information, we don’t know what risks
weface. We don't know how global processes impact risksto local communities. When future
losses happen, we won’t know the relationship of factors that made them happen. We don’t
know the shape of the dependent and independent variables or the relationships between them.
We view all mitigation programs as good but we don’t evaluate them or know if they work.

It istime for this Nation to conduct a national risk assessment, but only if wedoitina
way that is useful for local decision makers. It should be customer-oriented, understandable,
interdisciplinary, and multi-planed. 1t should merge the natural and physical sciences, the
constructed environment and engineering, and the social and economic sciences, for it is those
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three systems that determine risk. We are becoming more vulnerable because of changesin who
we are. An assessment should be forward looking. It should draw in resources from places and
agencies that aready exist, such asfrom NASA (National Aeronautics and Space
Administration) and USGS. It should not be disciplinary or agency specific. For if it were, it
would become a self-referential system. The product should be marketable and useful.

As anext step, we need, as a nation, to start counting losses appropriately. We need to
begin the ongoing, never-ending process of national risk assessment that informs decision-
making at the local level.

Ten years later | am happy to say that the assessment of research on natural hazardsis
complete; the ball is back in your court!
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Media and Disasters: Why we are not the enemy.
Mr. Daniel Dubno, Producer and Technologist, CBS News Special Events

Introduction. Showing a1 meter satellite picture of Washington, D.C. and then zooming to the
White House and the meeting hotel, Mr. Dubno described the 1 meter imagery with 4 meter color
overlaid on it. He also showed the India earthquake site, indicating that the image was requested
on Friday and received the same day. The image showed a mostly flattened city. He said this
technology was unthinkable three or four years ago, and where we are headed is quite
extraordinary. Then he showed a Russian spy satellite image of Washington D.C. Earlier inthe
day, he took a picture of the White House. On this camera, he had a GPS device that imbedded
the coordinates on the image and creates a web site which goes out and fetches maps to go with
the photograph. He said that geo-referenced data has easy consumer applications and especially
for disaster related work.

Remarks. At CBS News, | spend alot of time thinking about how to cover disasters more
effectively. That is because new powerful technologies allow us do this. The media's
relationship with disaster managers requires some new thinking, as new technol ogies change our
relationship. Our relationship must improve as technology does. Managers and the media have
similar responses. They have to understand the crisis, they have to manage the response, they
have to dedicate resources, they have to inform the public responsibly, and they have to illustrate
the event and response. Even the responders hear about the disaster first from press reports. We
convey your message, we help you save lives, that is not meant to be arrogant.

There have been times that managers have been at odds with the press because you need
to control the situation and we need to question the situation. However, it isyour job to direct
the public out of danger and our job to follow your lead. It isvery important for you to feel very
confident about this. Liability dictates that we not misinform the public. 1f you manage an
incident well but are arrogant and keep people in the dark, you will have afailure. If you manage
an incident less well but work closely with us, you will be considered a success.

Disaster managers are getting wiser, it is clear that people are providing more data,
imagery and graphics, all things that are critical to help us help you. What does the media need?
Raw imagery and data are increasingly important for the mediato tell the story. Data should be
relevant, accurate, useful, timely, free, unfettered, and interoperable. We are not interested in
getting processed stuff from you as much as editorial input on how we can tell your story better.
Even with your great web site, you still need the press to help tell your story better and put your
info into context, which is the way the public expects to receive its information.

Powerful graphics technology is letting us explain your story more clearly to the viewers
and show how an event may affect them. We need to get GOES (Geostationary Operational
Environmental Satellite) and POES (Polar-orbiting Operational Environmental Satellite) data
integrated with other data so we can tell your story more effectively. | want to show you atape
now showing new ways we are using technology. Examplesinclude: Indiatesting bombs; Iraqi
conflict; and environment disasters associated with El Nino. With the successful launch of the
space imagery satellite, we have 1 meter images to use with news stories (shows images of
Pakistani nuclear reactor; Mt. Washington; Space Shuttle Endeavor data set, and radar
topography data with 30 meter resolution, showing elevation of the earth for flood mapping).
NASA and NIMA (National Imagery and Mapping Agency) are not in agreement, yet imagery
will be released (shows images of Mt. Everest, Camp 4 plus animation, fictional Mt. Everest 2,
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3-dimensional image of Washington D.C., and NOAA light data showing electric power outages
and recovery times). Mediais becoming more sophisticated in using imagery in telling your
story better.

What does all this mean for news? This kind of imagery opens up denied areas when
nature and governments say no. It allows before and after comparisons to inform the public.
Thisimagery is obtained of the India earthquake and Oklahoma tornadoes, and the series of fires
in Colorado. The imagery is NOAA GOES 1 minute imagery, as depicted by NASA software, of
ahurricane as it moves. The government is committed to enhancing 1 meter commercial remote
sensing but has also signed agreements with two companies to provide ¥2 meter satellites
(images) in about 4 years. Many countries have said they will provide competitive commercial
remote sensing. So either we do it or they will do it.

To conclude, data liberation and integration is going to happen. Only the acronyms will
change. We have been introduced to HAZUS and we would like the ability to get useful SLOSH
(storm surge model) models. Together, we need disaster managers to integrate the pressin their
planning and response. Direct data conduits to the press need to be established. Web
applications to provide customized warnings to the public are inevitable, such as web-based
NOAA wesather radio. We need to work better to integrate imagery and GIS, and develop a
wonderful global base map that can be shared with the disaster mangers and the media to tell
your stories in powerful graphic ways. You have to get your data sets out to us (media).

Please visit my website for more information, and hopefully, someone will improve on it
and make it obsolete. The press serves an integral role in performing our core mission of
informing the public on life threatening events.

Websites: www.disasterlinks.net and www.gizmorama.com
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BREAKOUT SESSIONS

Breakout Session 1. Process of Conducting Risk Assessments

Session 1A: Characterize/Quantify Exposure
Moderator: Mr. Michael Buckley, Director, Technical Services Division, Mitigation
Directorate, FEMA
Rapporteur: Dr. Timothy Cohn, Theme Coordinator for Hazards, USGS National Center

Questions Consider ed.

1) Are there better ways to characterize the exposure to known natural hazards that
will be useful for avariety of audiences (public, media, state and local
government, and federal government)?

2) Arethere indicators of natural disaster vulnerability similar to economic
indicators that can be used for this purpose?

3) Should the presentation of the information be as risk hazard mapsin GIS Spatia
Representation?

Synopsis. This breakout session focused on trying to characterize or quantify exposure. There
was agood mix of people from various disciplines including engineers, scientists, planners, a
physician, and a philosopher, even someone with a background in English. The discussion began
with defining the meaning of terms, including vulnerability, exposure, and risk, among others.
Participants found that there was alot of confusion, there was no common terminology, and
single term definitions were difficult. The terms vulnerability, exposure and risk relate to space
and time relationships such as a person or building that may not be vulnerable at any one time.
The group went through a discussion of examples. One was on the risk of heart attacks where
factors such as weight, blood pressure, and diet are important. How does one compare that to
school violence where the risk at schoolsis not high but receives alot of attention? When does
risk become critical in the vulnerability characterization of a situation? When a machete is being
swung in school, students are more vulnerable. There needsto be aclarification of termsin
ordinary language, and a number of audiences must be involved such as engineers, planners,
businesses, government, and medics. Are there indicators of exposure that relate to economic
indicators? All of these elements point to the inconsistencies in language and vocabulary with
respect to hazards, disciplines, cultural backgrounds, and socio-economic class.

Accessibility of dataisanother problem area. Not all data are accessible. In order to
understand risk, vulnerability and exposure, one must have data. Thereis aneed for the loss
history of flood insurance claims to show where there have been repetitive losses. Dataare
needed on the number of variancesissued by local governments for buildings that do not comply
with flood plain management (people building on beaches). Some felt that FEMA is not
communicating well regarding the need for detailed data to understand risk in a community.
FEMA does not supply detailed inventories of datain communities—that is the responsibility of
the state and local levels. Asaresult, the need to collect detailed data was felt to be not well
communi cated.
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There was also adiscussion of HAZUS. Isit theright tool? There was a sense of
concern about HAZUS in that there is variability in resultsin its use, thus the results may not be
reliable. Mr. Buckley also recommended that the audience review the FEMA strategic plan, a
copy of which was available at the exhibit table.

Recommendations.

. Develop a consistent standard language for communicating exposures to risk with
respect to:
> Hazards (floods vs vol canoes)
> Discipline
> Cultural background
> Socio-economic class

J Improve detailed data accessibility through better communication of need for the
data to improve understanding of a community’srisk.

. Resolve issues on financia accounting:
> Agreement on units
> Agreement on definition of terms
> Across cultures and socio-economic groups

Session 1B: Predict/Forecast Probability of Occurrence

Moderator: Dr. David Cleaves, National Program Leader, Fire Systems Research, Research
and Development, V egetation Management and Protection Research, USDA Forest Service
Rapporteur: Dr. Rachelle D. Hollander, Program Director, Societal Dimensions of
Engineering, Science, and Technology Program, Ethics and Values studies, Research on Science
and Technology, National Science Foundation

Questions Consider ed.

1) Do we need to expand use of the existing models, create new models, and/or
better integrate models?

2) What criteria are needed for evaluating existing models? For example:
+ Limitations/assumptions
+ Standard comparable results
+ Design criteria and language for standards
+ How to improve quality of assessment

3) Are there better ways to use the results of these models in our risk assessments?
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4) How do we improve/develop the coordination loop between research and
operations to ensure innovative capabilities and technology quickly transition
into operational use?

Synopsis. This group discussed problems and issues for the development and operational use of
predictive or probabilistic models for risk assessment. Participants focused on questions
concerning the probability of phenomenathat create hazardsin relationship to risk assessment.
They agreed that there are difficulties in assessment, prediction, and forecasting for risk
assessment purposes. In considering what SNDR could do to promote multi-hazard risk
assessment at the national level, they classified their recommendations into four areas:
foundational issues, applications issues, technical quality, and communications. Foundational
issues included responding to questions like, "Why do this and what do you tell people about?’
In addition, each agency hasits own risk focus or foci. Applicationsissues concerned the
technical components and communication of probabilities. There are many different users with
different needs, many of which are not documented. In the technical quality area, more research
is needed to help describe how low probability/high consequence events affect the public’s
mitigation desires and actions. Probability is aconcept and skill that most people have problems
with understanding, many cannot handle statistical concepts or factor probabilities into their
decisions effectively.

Recommendations.

. Foundational issues:
> Develop an organizing framework and terms.
> Clarify assumptions underlying the forecasting mission.

. Applications:
> Develop auser list and model specifications for each group.
> Develop a set of guidelines for customizing forecasts.

J Technical quality:

> Foster research into low probability/high consegquence events.
> Characterize comparisons and interactions among hazard processes.
> Foster research into measuring or evaluating mitigation effects on low

probability/high consequence events.

> Develop methods for two-way communication/education about event
uncertainties.
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Session 1C: Estimating Losses
Moderator: Dr. Christopher Adams, Research Scientist, Cooperative Institute for Research
in the Atmosphere (CIRA), Colorado State University
Rapporteur: Mr. Floyd Hauth, OFCM Staff (STC)

Questions Consider ed.

1) What new or improved tools or techniques are available to characterize or
evaluate alternative risk assessments for natural hazards? What criteria should
be used in such assessments?

2) Should an assessment be conducted for each hazard, each part of society, or for
specific economic impacts/benefits? Or is an integrated assessment more
useful? For example: Societal, built environment, economic/business, and
infrastructure losses could be associated with each natural hazard or with
multiple hazards for a specified location.

3) What types of economic considerations and consequences should be considered
in an assessment of economic losses? For example: Potential losses (or
savings) from a home or business being destroyed/severely damaged vice
potential costs of repairing a home/business that is less damaged and able to be
quickly rebuilt.

4) What role does community development and rebuilding policies and regulations
serve in the assessment process?

5) What improvements are needed in tools to better assess the costs, benefits,
effectiveness, priorities, and consequences of alternative risk assessment policies
and strategies?

Synopsis. Session participants represented government agencies and non-government
organizations such as insurance and academia (research). In general, the participants agreed that
afull range of direct and indirect loss datais needed to serve the various organizations that are
involved with responding to natural hazards/disasters. Concerns were expressed about the
availability of data, the quality or completeness/‘comprehensiveness of data, and the sharing of
data among agencies or organizations that prepare for and respond to natural hazards/disasters.
Several participants emphasized the importance of building capabilities that would be useful for
those who initiate responses at the local levels of government. Others noted that it is often the
case that emergency response team members don’t know what data may already be available or is
being collected, or whether it is archived and available for sharing (depending on the proprietary
nature of the information).

L oss-estimate models are often designed to serve specific needs of an agency or
organization or to serve a specific function. In many cases, the output of the modelsis difficult
to compare with other models because of the unique nature of some data and assumptions used in
the design of the model. Further, research results on modeling and its applications are not readily
available or well publicized leading to some duplication of effort and possibly wasted resources.
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Leveraging research results might facilitate earlier solutions and more efficient/effective use of
models.

Participants agreed that data collection would benefit from building on some of the
current initiatives such as Project Impact. Templates could be provided to the 250 communities
involved in this program for use in collecting additional or more complete data, including
improved spatial coverage, if needed. There are many working groupsin place that could assist
with refining the data collection, archival, and distribution activities. It was also suggested that
funding and other incentives may be needed to gather more or better information in some regions
or areas. Proposed Federal legislation hold some promise for future improvements in both data
collection and in research.

Recommendations.

. Define, standardize, collect, and make information available:
> small steps

know what is currently available

improving the spatial component

leveraging current working groups,

v vV

. Address compatibility of loss-estimate models by addressing data sharing
problems:
> provide incentives for data sharing among federal, state and private sector
> tie funding for projects to data sharing;

J Build capabilities for use by local governments;

J L everage current programs (such as Project Impact) to gather more data (provide
template for use by communities to collect more/better data);

. Review and publicize current federally-sponsored risk assessment and
management research; and

J Promoting data collection as part of mitigation plans required by Stafford Act.
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Breakout Session 2. Risk Management Discussions: Ramificationsfor Risk
Assessment and Decision Making for Natural Hazards

Session 2A: How to characterize and reconcile the tradeoffs implicit
in making risk management decisions?

Moderator: Dr. John Sorensen, Director, Emergency Management Program, Oak Ridge
National Laboratory (DOE)

Rapporteur: Col (sel) David A. Smarsh (USAF), PhD, Deputy to NOAA for Federal and
National Programs

Questions Consider ed.

1) What new or improved tools or techniques are available to characterize or
evaluate alternative risk assessments for natural hazards? What criteria should
be used in such assessments?

2) Should an assessment be conducted for each hazard, each part of society, or for
specific economic impacts/benefits? Or is an integrated assessment more
useful? For example: Societal, built environment, economic/business, and
infrastructure losses could be associated with each natural hazard or with
multiple hazards for a specified location.

3) What types of economic considerations and consequences should be considered
in an assessment of economic losses? For example: Potential losses (or
savings) from a home or business being destroyed/severely damaged vice
potential costs of repairing a home/business that is less damaged and able to be
quickly rebuilt.

4) What role does community development and rebuilding policies and regulations
serve in the assessment process?

5) What improvements are needed in tools to better assess the costs, benefits,
effectiveness, priorities, and consequences of alternative risk assessment policies
and strategies?

Synopsis. Twelve people attended the session concerning tradeoffs in making risk management
decisions. A basic question that was addressed at the beginning by the moderator was "What is a
trade-off?' The classical definition istwo-fold: abalancing of factors al of which are not
attainable at the same time and giving up one thing in return for another. The group noted that
the following issues make the explicit process of making risk management decisions somewhat
difficult: identifying all relevant factors that may be relevant to a decision, characterizing al
relevant factors that may be vying for attention, and comparing those factors. It was noted that a
number of factors clouded these questions. First is the timeframe of the decision. One may
make very different decisions about managing the risk of a hazard in a 100-year timeframe as
opposed to a4-year frame. The geographic scaleis the second factor. Global change may be
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managed at aregional level, whereas floods may require management at a household level.

Third isthe distribution of costs and benefits. Releases of hazardous materials caused by
flooding may have disproportional impacts on low income or minority households. The choice
of aternativesto consider in risk management is the fourth factor. Until recently many
mitigation options for reducing losses were not politically feasible. Finally, uncertainties make
quantifying the tradeoffs difficult. For example, historical rainfall records may not be
represented by a single probability distribution. Four major themes captured most of the

session’ sdiscussions: status of risk assessment models, role of formal methods and models, how
to conduct a national assessment, and when to conduct a national assessment.

