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What Is The Most-Critical Element
To Effective Disaster

Management??



The Delivery and Ease of Use of
Timely Data!!

Perimeter and Detected Hot Spots



Focus on Partnering:
Not a One-Way StreetNot a One-Way Street

The Wildfire Research and Applications Partnership (WRAP) is funded
collaboratively between NASA (ARC) and USDA-Forest Service to
explore, develop, demonstrate, and transfer NASA capabilities to the
USFS, NIFC and other partner fire management agencies:

Objectives:
•  Collaboratively define needs and data / information
gaps for improving wildfire imaging;

•  R & D of those required technologies;

•  Demonstration and validation of those
technologies;

•  Technology transfer and training.

To:
•  Increase information content;

•  Reduce information delivery time;

•  Simplify data integration processes.



Four Major Capabilities-Gap Fillers

Long-Duration Platforms

Information ManagementInformation Delivery

Improved Sensors



“Turning Swords Into Plowshares”
Adaptation of UAVs to Support Civilian Use

NASA Ikhana with Sensor Pod
under-wing mount

NASA “Ikhana” UAV
The Ikhana is a derivative of the
Predator B (MQ-9) UAV, designed
specifically as a NASA science and
research platform.  Ikhana is a
Native American Choctaw word
meaning: Intelligence, Conscience
or Aware

Capable of medium to high altitude
operations for ~24-hour periods.
2400 lbs of instruments; Operations:
~50K ft; 170-200kts
Length: 36 feet, Wingspan: 66 feetLength: 36 feet, Wingspan: 66 feet
Max T/O weight: 10,500 poundsMax T/O weight: 10,500 pounds

Capable of autonomous payload
operations and real-time sensor data
delivery to anywhere in the world via
an onboard satellite communications
system.

Autonomous Modular Sensor (AMS)



Wildfire - CDE

• Goals
– Mission planning
– Situational awareness
– Data visualization
– Collaboration among distributed

team

Decision support tool for wildfire missions

• Users
– Mission Development Team
– Data Products Users

All data visualized in a “freeware” visualization package---GoogleEarth



Sensor Data Visualization

• Camera placemarks appear
when images are available

• Click on icon to display
thumbnail image

• Download image from
server

• “Hot Pixel” detections are
available on separate layer

• Adjust 3D view of data
draped on  terrain

Procedure for viewing sensor data in CDE



NASA Science Serving Society:
Support to So. California Wildfires – October 2007

NASA NASA Ikhana UAS UAS

Supported request by CA-OES, NIFC-NICC, FEMA.

Flew four missions (~32 hrs total) over SoCA fires on
Oct 24, 25, 26, 28. Mission plans based on near-real-
time NASA MODIS satellite sensor fire data.

Delivered real-time data to fire Incident Commands
(ICs) and county and city Emergency Ops Center’s
and CA-OES via NASA-developed Collaborative
Decision Environment (CDE).

Over 150 simultaneous users of CDE supported
each day and over 40,000 downloads of NASA UAS-
acquired data by fire management teams.

Efforts saved valuable time, resources and
property!!

Fire
Perimeters
Oct 25th
(red) with
updated
sensor-
acquired fire
detect data
(yellow)

Oct 24

Oct 25

Oct 26

Oct 28

Ikhana Missions

Grass Valley / Slide  Fires
October 24

Real-Time
Imagery &
Automated
Fire
Detects

NASA Wildfire Sensor

Real-Time Info Distribution to
southern CA ICs and EOCs



WSFM – 2008 Flight Tracks

WSFM #2 19
July 2008
5.0 hours

WSFM #3
19 Sept. 2008
3.5 hoursWSFM #1

8 July 2008
9.5 hours



Northern California Firestorm - 2008

Basin Fire

Images From

8 & 19 July 2008

Canyon – Cub Complex



How Efforts Improved Preparedness,
Response, and / or Resiliency

Provided near-real-time information to disaster managers at various
responsibility levels, including:

• FEMA Joint Field Office (JFO)
• Emergency Operations Centers (EOC) of San Diego & Orange Counties
• Multi-Agency Coordination Center (MACC)
• Incident Command Posts (ICP); Planning Section, Operations, and 
Public Information Officers

This allows tactical decisions to be made regarding approaches to
fighting the fire and assessment of areas at immediate risk, allowing
effective mitigation strategies and evacuation.

Santiago ICP
Orange County
EOC

San Diego EOC



What is the most important
aspect of this work for disaster

community to take away?

NASA is fostering relationships with the hazards
and disaster management community to enable
improved (and more rapid) assessment tools to
develop, evaluate and mature.

NASA is actively involved and partnering with other
agencies to drive technology, models, information
and science to operational use to assist in disaster
mitigation and reduction.

“Leveraging NASA Scientific and Engineering expertise to
minimize disaster impacts and support societal benefits”


