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What Is The Most-Critical Element To
Effective Disaster Management??
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Combine All Available Information /
Data Resources!!!

INTEGRATE:

MODIS satellite fires data

Airborne platform-derived real-time fire Real-Time Info Distribution
data to ICs and EOCs

Weather information
RAWS Ground Weather station Data
Additional Critical Information

OUTPUT:

Simple, useable, visualization
capability for real-time “Sltuatlonal
Awareness S




“Turning Swords Into Plowshares’

J

Adaptation of UAVs to Support Civilian Use

NASA “lkhana” UAV

Ikhana is a Native American Choctaw
word meaning: Intelligence,
Conscience or Aware

The Ikhana is a derivative of the
Predator B (MQ-() UAV, designed
specifically as a NASA science and
research platform.

Capable of medium to high altitude
operations for ~24-hour periods.

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

Operate in Hazardous Conditions (if
necessary)

IKHANA @&

NASA Ikhana with Sensor Pod
under-wing mount



Sensor System Development:
AMS-Wildfire Instrument

AMS Wildfire Sensor

Band Wavelength um

1 0.42- 0.45

2 0.45- 0.52 (TM1)

3 0.52- 0.60 (TM2)

4 0.60- 0.62

5 0.63- 0.69 (TM3)

6 0.69- 0.75

7 0.76- 0.90 (TM4)

8 0.91- 1.05

9 1.55-1.75 (TM5)

10 2.08-2.35 (TM7)

11 3.60- 3.79 (VIIRS M12)
12 10.26-11.26 (VIIRS M15)
Total Field of View: 85.9 degrees
IFOV: 2.5mrad
Altitude: 25000’

Spatial Resolution: 20m (at sea level)



Collaborative Decision Environment (CDE):
Real-Time Information Sharing and Visualization

The Wildfire-CDE Provides:

. {-\ngggation of disparate information sets into a Common Operating Picture
— Real-Time Airborne sensor data from a multitude of Platforms
— Real-Time Satellite Data Integration (MODIS Fire Detection Data)
— Real-Time Weather Satellite Data
— Real-Time Lightning Strike Detection Data
— Ground-Based Measurement Data (RAWS weather data)
— Mission Planning Tools (for Ikhana Mission Team)

« Analysis tools to observe, visualize, and interpret sensor and external data.

- Automated mechanisms to generate data products (e.g. GeoTIFF, vector
shapes for fire perimeter).

« Groupware-like collaboration in communicating and sharing data products.
- All data visualized in a “freeware” visualization package---GoogleEarth
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ollaborative DeC|sLon Environment

Decision support tool for scientific missions

Goals

Mission planning
Situational awareness
Data visualization

« Users

— Mission Development' Team
— Data Products Users
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Sensor Data Visualization

Procedure for viewing sensor data in CDE

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
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SoCA Firestorms Mission Summary

Mission

Mission Number Date Fire immaged
Endurance
SoCA #1 9.0 Hours 10/24/2007 Harris
NMcCoy

Witch / Poomacha
Hormo / Ammo
Slide
Grass VValley
Buckwvweed
Ranch
NMagic

SoCA #2 8.7 Hours 10/25/2007 Harris
NMcCoy
WWitch / Poomacha
Hormno / Armmo
Slide
Grass VvValley
Buckweed
Ranch

SoCA #3 7.8 Hours 10/26/2007 Harris
NMcCoy
Rice
WwWWitch
Poomacha
Armmo
Santiago
Slide

SoCA #A4 7.1 Hours 10/28/2007 Harris
WwWWitch
Poomacha
Rice
Hormo / Ammo
Santiago
Slide
Grass valley
Ranch
Buckweed
Esperan=za (BAER)
Total Mission Time: 32.6
Total Fires Flovwn: 11 different



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.

SantiagolCP — **~




What is the most important aspect of
this work for disaster community to
Know?

NASA is fostering relationships with the hazards
and disaster management community to seek out
“gap-fillers” to enable improved (and more rapid)
assessment tools to develop, evaluate and mature.

NASA and other agencies are actively involved and
partnering 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”



Current Activities - 2008

Ikhana / AMS-Wildfire sensor support missions in 2008:

* Flew wildfires in California (8 & 19 July) under emergency support to
State and Federal Agencies.

» Supporting additional fire missions in western US (Aug through
Octoberz.

Images From 8 & 19 July
2008

Guub Comple®

Basin Fire




Additional Information

Vince Ambrosia
vincent.g.ambrosia@nasa.gov

Steve Ambrose
stephen.d.ambrose@nasa.gov

Everett Hinkley
ehinkley@fs.fed.us
Wildfire Research and Applications Partnership (WRAP)
Web Site:

http://geo.arc.nasa.gov/sge/WRAP



