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U.S. Subcommittee on Disaster Reduction

The U.S. Subcommittee on Disaster Reduction (SDR) is an
element of the President’s National Science & Technology
Council charged with:

» Establishing clear national goals for Federal science and technology
iInvestments in disaster reduction;

* Promoting interagency cooperation for natural and technological
hazards and disaster planning;

= Facilitating interagency approaches to identification and assessment
of risk, and to disaster reduction; and

= Advising the Administration about relevant resources and the work
of SDR member agencies.

sdr

subcommittee on disaster reduction
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SDR Member Agencies

Department of Commerce — National Institute of Standards and Technology
Department of Commerce — National Oceanic and Atmospheric Administration
Department of Defense

Department of Defense — National Geospatial-Information Agency

Department of Energy . @\.
Department of Health and Human Services — Centers for Disease Control and Prevention u
Department of Health and Human Services — U.S. Public Heath Service Commissioned Corps

Department of Homeland Security

Department of Homeland Security — Federal Emergency Management Agency
Department of Homeland Security — United States Coast Guard

Department of Housing & Urban Development

Department of the Interior

Department of the Interior — Bureau of Land Management

Department of the Interior — United States Geological Survey

Department of State

Department of Transportation

Department of Transportation — Federal Highway Administration
Environmental Protection Agency

National Aeronautics & Space Administration ‘o

National Guard Bureau i ':' @ The National Guard
National Science Foundation

U.S. Agency for International Development
U.S. Army Corps of Engineers

U.S. Department of Agriculture
U.S. Department of Agriculture — Forest Service




Framing the Grand Challenges
for Disaster Reduction

Objective: To enhance disaster resilience by composing
a ten-year agenda for science and technology activities
that will produce a dramatic reduction in the loss of life
and property from natural and technological disasters.




The Grand Challenges for Disaster Reduction

1. Provide hazard and disaster
Information where and when it

is needed. Grand Challengesis
2. Understand the natural for Disaster Reductiong
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using standard methods. ™ |

6. Promote risk-wise behavior.



Grand Challenge 1. Provide hazard and disaster
Information where and when it Is needed.

“To identify and anticipate the hazards
that threaten communities, a mechanism
for real-time data collection and
Interpretation must be readily available to
and usable by scientists, emergency
managers, first responders, citizens, and
policy makers.

Developing and improving observation
tools is essential to provide pertinent,
comprehensive, and timely information
for planning and response.”

“Warn the right people in the right
place at the right time.”
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Grand Challenge 2. Understand the natural
processes that produce hazards.

“To improve forecasting and
predictions, scientists and
engineers must continue to
pursue basic research on the
natural processes that
produce hazards and
understand how and when
natural processes become
hazardous.

New data must be collected
and incorporated into
advanced and validated
models that support an
improved understanding of
“Continuous and useful information ngferggg natural system
about the hazard must be available  assessment of the impacts.”

to everyone affected.”




Grand Challenge 3. Develop hazard mitigation

“To prevent or reduce damage from
natural hazards, scientists must invent—
and communities must
iImplement—affordable and effective
hazard mitigation strategies, including
land-use planning and zoning laws that
recognize the risks of natural hazards.

In addition, technologies such as
disaster-resilient design and materials
and smart structures that respond to
changing conditions must be used for
development in hazardous areas.”

“By designing and building structures and
Infrastructures that are inherently hazard

resilient, communities can greatly reduce
their vulnerability.”




“Grand Challenge 4. Recognize and reduce
vulnerability of interdependent critical
Infrastructure.

-

“Protecting critical infrastructure
systems, or lifelines, is essential to
developing disaster-resilient
communities.

To be successful, scientists and
communities must identify and address
the interdependencies of these lifelines at
a systems level (e.g., communications,
¥ electricity, financial, gas, sewage,

2 transportation, and water).”

“Protecting critical infrastructure
provides a solid foundation from
which the community can respond to
hazards rapidly and effectively.”
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Grand Challenge 5. Assess disaster resilience
using standard methods.

W8 “Federal agencies must work with

& universities, local governments, and the
private sector to identify effective
standards and metrics for assessing
disaster resilience.

With consistent factors and regularly
==& updated metrics, communities will be

== able to maintain report cards that
accurately assess the community’s level
of disaster resilience.”

i ¥ “Learn from each hazard event...to
A support ongoing hazard research and
" &= future mitigation plans.”
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Grand Challenge 6. Promote risk-wise behavior.
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“Develop and apply principles of
economics and human behavior to
enhance communications, trust, and
understanding within the community to
promote ‘risk-wise’ behavior.

To be effective, hazard information (e.g.,
forecasts and warnings) must be
communicated to a population that
understands and trusts messages. The
at-risk population must then respond
appropriately to the information.”

“This Is an ongoing challenge that
can only be met by effectively
leveraging the findings from social
science research.”
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In February 2008, the SDR published 14
hazard-specific implementation plans. New
plans will be authored as events dictate; the
Space Weather Implementation Plan will be
Issued later this year.
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Implementing the Grand Challenges

DEFINITION AND BACKGROUND. Unplanned
wildland fires (wildfires) impact tens of millions
of acres annually around the world. Wildfires
burn homes, damage infrastructure and natural '\
resources, kill and injure firefighters and the

public, impact local economies and the global
environment, and cost billions of dollars per year
to manage and control.

The Grand Challenges for Disaster Reduction outlines a ten-year
strategy crafted by the National Science and Technology Council’s
Subcommittee on Disaster Reduction (SDR). It sets forth six Grand
Challenges that, when addressed, will enhance community
resilience to disasters and thus create a more disaster-resilient
Mation. These Grand Challenges require sustained Federal
investment as well as collaborations with state and local
governments, professional societies and trade associations, the
private sector, academia, and the international community to
successfully transfer disaster reduction science and technology
into common use.

To meet these Challenges, the SDR has identified priority scence and technology

agency implementation actions by hazard that build upon ongoing efforts.

Ging these implementation actions will improve America’s capacity to prevent and

1 disasters, thus fulflling our Nation's commitment to reducing the impacts
ad e cing the safety and economic well-being of every individual

and commumity. RXgis i the wildland fire-specific implementation plan. See also sdr.gov

for other hazard-spedRg implementation plans,

of all hazarc

IMPACTS. Most of the area burned, cost, and other
impacts of wildfire derive from a small number of
very large fires.! An average of 2 million hectares
(5.1 million acres) a year burned in the United
States between 1995 and 2004; this is about 135
percent of the average burned area between 1965
and 1994. Federal agencies spend an average of
$1.2 billion per year on fire suppression® and state
and local agencies contribute millions more.

Of the ten events in the United States with

the largest fire-related property losses since 1950,
five were wildland-urban-interface fires.* The
number of homes at risk is likely to grow

as more people move into wildland-urban
interface areas.

What is at Stake?

DEFINITION AND BACKGROUND. Unplanned
wildland fires (wildfires) impact tens of millions
of acres annually around the world. Wildfires
burn homes, damage infrastructure and natural
resources, kill and injure frefighters and the
public, impact local economies and the global
environment, and cost billions of dollars per year
to manage and control.

IMPACTS. Most of the area burned, cost, and other
impacts of wildfire derive from a small number of
very large fires.! An average of 2 million hectares
(5.1 million acres) a year burned in the United
States between 1995 and 2004; this is about 135
percent of the average burned area between 1965
and 1994. Federal agencies spend an average of
$1.2 billion per year on fire suppression® and state
and local agencies contribute millions more.

T OF the ten events in the United States with
% S8 the largest fire-related property losses since 1950,
five were wildland-urban-interface fires.* The
Ay number of homes at risk is likely to grow

.i as more prople move into wildland-urban
L - e interface areas.

Wildfires with uncharacteristically high intensity can also damage natural resources
affecting ecosystem recovery, decreasing productivity, and stimulating severe erosion and
flooding, Observed increases in fire size and negative resource and societal impacts from
wildfire result from a combination of factors, including fire suppression, past logging,
grazing and other management activities, climate variability, and changing land use.
Almost every wildland ecosystem in North America has a history of fire, but the patterns
of fire frequency and fire type (e.g., surface fire vs. crown fire), as well as how these
pattemns have changed over time, vary greatly.
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A report of the
Subcommittee
on Disaster
Reduction
www.sdr.gov

An element
of the National
Science and
Technology
Council
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Grand Challenges for Disaster
Reduction: Priority Interagency
Landslide and Debris Flow
Implementation Actions

GRAND CHALLENGE ¥a: Provide hazard and disaster

information where and when it is needed.

B Increase the use of Interferometric Synthetic
Aperture Radar as well as airborne and ground-
based side-looking LiDAR for more acourate
landslide hazard assessments, susceptd

lity

mapping, and to determine the volumes of

susceptible matertal and possible nunout distances;

Inventary sensors needed to predict and monitor
landslides. Determine and fill critical gaps.

Priority
interagency
actions
identified

Key: B Short Term Action (3-2 years)

Medium Term Action {25 years)

GRAND CHALLENGE ¥z: Understand the natural

‘ processes that produce hazards.

Research landslide initiation processes to better
ur

prsta

the interaction between soil type,
textue, terrain grade, weather, fire, and
er hazards:

Develop better minfall threshold models for
Landslides in areas routinely threatened by
hurricanes and winter miny seasomns

Better integrate models that evaluate post-wildfire
debris flosw and landslide potential with near
real-time rainfall estimates that Mend in sit,
eadar, and satellite observations.

Long Term Effort (5+ years)

GRAND CHALLENGE #3: Develop hazard mitigation
strategies and technologies.

for landslide hazards;

Evaluate effectiveness of altemative treatments fos
post-fire retrabilitatic

nd restoration of severely
burmed slopes on reducing landslides and debeis
flows hazards.
GRAMD CHALLENGE #4: Reduce the vulnerability
af infrastructure.
Tnventory and assess the vulnerability of the
most critical infrastructure to landslide

Utilize research and data fram past events to
provide the technic

] basis for codes and
standands and Jocal zoning decisions that will

Iocate hospitals, schoal

power plants, and other

essential facilities away from
1o provide adigquate protection fram the assessed
dalide Hsk.

Key: @ Short Term Action (12 years)

——

Develop improved structural mitigation techniques

Medhim Torm Action (2-5 years)

GRAND CHALLENGE #5: Assess disaster resilience.
B Incorporate the use of risk analysis techniques
to guide boss reduction efforts at the state and
local levels
Upsdate the national landslide susceptibility map
and state landslide susceptibility maps:

Froduce landslide hazard maps for communities at
risk throughout the U.S

» Complete risk assessments for at-fsk comm

Provide i

rmation necessary to develop effective

land use plans and policies for atrisk communities;

Develop comprehiensive pre-event recovery plans.

GRAND CHALLENGE #6: Promote risk-wise behavior.

B Develop a guidebook with best practices for
mitigating landstide hazards and train local
decsion makers to use it efficlently and effectively:

risk area, or retrofit

W Test a pilot warning system for debris flows
following fires in Southern Californda and expand
the svstem to other parts of Califormia;

B Develop a warning system that utilizes an

network, forecasting

c expertise;

B Continue uild better links between the fire
fighting community, landslide researchers, forest
managers, and communities most at risk near
forested areas;

Identify and develop effective methods to educate
individuals and dedsion makers about landslide
threats 2o they can make more informed decsbons
when purchasing land and structures;

Test and expand the waming system for debris
flows to other susceptible regions,

Long Term Effart (54 years)

Key: W ShortTerm Action (1-2 years)

» Medium Term Action (2-5 years)

Long Term Effort (5+ years)

15



Implementing the Grand Challenges

Fulfilling this hazard-specific
Implementation plan will create a o s oo M

will create a more disaster-resilient America. Specifically:

Relevant hazards are recognized and understood.

more disaster-resilient America. ot s e o e

understanding of structural, social, and economic
impacts of hurfcanes.

. g
S e C I fl C al | " Communities at risk know when a hazard event Is
. imminent. Through improved observation technologies
and improved modeling capabilities, forecasters will
have the necessary information to provide accurate and
understandable forecasts of hurricane track, intensity/
- structure, sea state/waves, storm surge, winds,
srecipitation, flooding, and inundation up to 5 days
» Relevant hazards are recognized
improved warning accuracy and lead time and more
efficient and effective preparedness, including
and understood.
Individuals at risk are safe from hazards. The coordinated

distribution of information about risk and preparedness
combined with effective decision-making tools will lead

= Communities at risk know when el
. . . Disaster-resilient ¢ i
a hazard event is imminent. gl g e
understanding and assessing risk perception and risk

communication including the utilization and
effectiveness of non-structural mitigation measures

= Property losses and lives at risk e e e A
. Mmymﬁ; ) ) ’ )
in future natural hazard events ek e
NIST  Mational Institute of Standards and Technology
NOAA  Mational Oceanic and Atmospheric Administration

are m i n i m iZ ed . NSF Natlonal Sclence Foundation

References
1. http://hurricanes.noaa gov/
2. Climate of 2004 Atlantc Hurricane Season, National

= Disaster-resilient communities g i
experience minimum disruption e et
to life and economy after a

hazard event has passed.

16
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Earth Science and Applications from Space
National Imperatives for the Next Decade and Beyond

January, 2007
National Research Council
National Academy of Sciences

MAIN RECOMMENDATION

(for next decade)

e NOAA and NASA should undertake a set
of 17 recommended missions, phased
over the next decade




ed Sc

....Demonstrating the utility of NASA Earth
science for decision making and resource
management

22
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il U.S. GEO 9 Societal Benefit Areas compared
with Applied Sciences Program

NASA Applied Sciences Works Across GEO 9 Societal Benefit Areas

P ]

Agriculture
Air Quality
Natural & Water | Terrestrial, C| | mate
Human Resources Coastal
& Marine .
Dl?sdalljs(;(;?s Ecosystems Disaster
Management
Ecosystems
E Sustainable .
ZU\TVZH-ggﬂgh Resn;ur?cyes Agriculture & P u b I IC H eal t h

Desertification

Water Resources

Weather

Weather Climate Variability Biodiversity

Information, & Change
Forecasting &
Warning
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s
Sources for Applications

Observations from research satellites:

Predictive capabilities from Earth system models;
Knowledge gained from investments in research activities
Outcomes from investments in mission enabling technology;
Information products from data-management systems;

Simulated sensor experiments for future spacecraft
Instruments; and

Capability from high-performance scientific computational
and networking systems.

26



Integratlng Knowledge Capacity and Systems
Into Solutions

Predictions/ Value and

Forecasts Partnership henefits to qlllzens

Planetary Models Area and society

m Land

m Oceans

: gmgsphere High-Performance Policy
Computmg, | Decision-Support Decisions
Communication, Tools

and Visualization

Management
Decisions

W Assessments
m Decision-Support
Systems

Standards and .
i B Scenario Tools
Earth-Sun Interoperability Exploration
Observatories T T— Decisions
W Satellite |
M Airborne Observations
M |n Situ

OUTCOMES IMPACTS
Partners with Decision-Support Tools

NASA and Research Partners




NASA Earth Science Applications

Applied Sciences will work across the “gap” and will utilize all means
to utilize Earth Science results, within the limits of NASA’s mission

Earth Science Results Societal Needs

Management
Decisions

Policy
Decisions

Forecasting

cations

Response
& Recovery
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Earth Science Applications
Past, Current and Future Solicitations

REASON CAN (Awards 2003) Runs FY04-FY09 15 Projects

Decisions CAN (Awards 6/05) Runs FY05-FY08 22 Projects
ROSES 2005  (Awards 3/06) Runs FY06-FY09 20 Projects
ROSES 2006  No solicitation

ROSES 2007  (Awards 10/07) Runs FY08-FY10 33 Projects

ROSES 2009  (Awards 10/09) Runs FY10-FY12

ROSES 2010  (Awards 10/10) Runs FY11-FY13

29



Thank you! Contact me at:

sambrose@nasa.gov

Happy Birthday Harley Davidson — 105 years NASA Headquarters
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