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OutlineOutline
•Office of Science Technology and Policy (White House Office), 
Subcommittee on Disaster Reduction Grand Challenges

•NASA Applied Sciences Program at NASA, 

Science Mission Directorate, Earth Science Division

For More Information on topics in this session
In Risk Wise Book
SDR – pages 27-28
Wildfire – pages 158-161
Earthquake – pages 162-165
NASA Programs – http://science.nasa.gov
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U.S. Subcommittee on Disaster ReductionU.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 
investments 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.
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SDR Member AgenciesSDR 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
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
National Guard Bureau  
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
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Framing the Grand Challenges
for Disaster Reduction
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.
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The Grand Challenges for Disaster ReductionThe Grand Challenges for Disaster Reduction
1. Provide hazard and disaster 

information where and when it 
is needed.

2. Understand the natural 
processes that produce 
hazards.

3. Develop hazard mitigation 
strategies and technologies.

4. Recognize and reduce 
vulnerability of interdependent 
critical infrastructure.

5. Assess disaster resilience 
using standard methods.

6. Promote risk-wise behavior.
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Grand Challenge 1. Provide hazard and disaster 
information where and when it is needed.
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.
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 
underlying natural system 
processes and enhance 
assessment of the impacts.”

“Continuous and useful information 
about the hazard must be available 
to everyone affected.”
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Grand Challenge 3. Develop hazard mitigation 
strategies and technologies.
Grand Challenge 3. Develop hazard mitigation 
strategies and technologies.

“To prevent or reduce damage from 
natural hazards, scientists must invent
and communities must 
implement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.”
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Grand Challenge 4. Recognize and reduce 
vulnerability of interdependent critical 
infrastructure.

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, 
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.
Grand Challenge 5. Assess disaster resilience 
using standard methods.

“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.”

“Learn from each hazard event…to 
support ongoing hazard research and 
future mitigation plans.”
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Grand Challenge 6. Promote risk-wise behavior.Grand Challenge 6. Promote risk-wise behavior.

“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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Implementing the Grand ChallengesImplementing the Grand Challenges

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 ChallengesImplementing the Grand Challenges
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Implementing the Grand ChallengesImplementing the Grand Challenges

Priority 
interagency 
actions 
identified
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Implementing the Grand ChallengesImplementing the Grand Challenges
Fulfilling this hazard-specific
implementation plan will create a
more disaster-resilient America.
Specifically:

Relevant hazards are recognized 
and understood.

Communities at risk know when 
a hazard event is imminent.

Property losses and lives at risk 
in future natural hazard events 
are minimized.

Disaster-resilient communities 
experience minimum disruption 
to life and economy after a 
hazard event has passed.
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Additional information is 
available at www.sdr.gov
Additional information is 
available at www.sdr.gov
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Tools: 14 Major 
Satellites in Orbit

i
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2006 and 
beyond
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OMI – absorbing aerosol

aerosol 
profiles,

cloud tops 

thick clouds
drizzlepolarization,

multi-angle CERES: TOA fluxes
MODIS: cloud re, τ
AMSR: LWP O2 A-band

The “A-Train”
Architecture of Integrated Earth Observations in space
The “A-Train”
Architecture of Integrated Earth Observations in space



21 2121

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

THE DECADAL SURVEY

January, 2007
National Research Council
National Academy of Sciences
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NASA Applied ScienceNASA Applied Science
….Demonstrating the utility of NASA Earth 
science for decision making and resource 
management
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The Earth as a Living System
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Ecological 
Forecasting

Agricultural
Efficiency

Air Quality Weather

Climate

Public Health Water
Resources

Disaster 
Management

Focus Areas - ASPFocus Areas - ASP
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U. S. GEO 9 Societal Benefit Areas compared 
with Applied Sciences Program

NASA Applied Sciences Works Across GEO 9 Societal Benefit Areas

Natural & 
Human 
Induced 

Disasters

Human Health 
& Well-Being

Energy 
Resources

Climate Variability 
& Change

Water 
Resources

Weather 
Information, 

Forecasting & 
Warning

Terrestrial, 
Coastal 

& Marine 
Ecosystems

Sustainable 
Agriculture & 

Desertification

Biodiversity

Agriculture

Air Quality

Climate

Disaster 
Management

Ecosystems

Public Health

Water Resources

Weather
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Sources for ApplicationsSources for Applications
1. Observations from research satellites;

2. Predictive capabilities from Earth system models;

3. Knowledge gained from investments in research activities

4. Outcomes from investments in mission enabling technology;

5. Information products from data-management systems;

6. Simulated sensor experiments for future spacecraft 
instruments; and

7. Capability from high-performance scientific computational 
and networking systems.
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Integrating Knowledge, Capacity and Systems 
into Solutions

Integrating Knowledge, Capacity and Systems 
into Solutions
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NASA Earth Science ApplicationsNASA 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

Technology

Policy
Decisions

Management
Decisions

Missions / 
Observations

ApplicationsData and
Archives

ForecastingResearch
and Analysis

Response 
& RecoveryModels /

Predictions
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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 2008 (Awards 12/08) Runs FY09-FY11

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

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

. . .  



30 3030

Thank you!Thank you! Contact me at:

sambrose@nasa.gov

Happy Birthday Harley Davidson – 105 years NASA Headquarters
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