




A collaboration between NASA and the U.S. Forest Service – 
the Wildfire Research and Applications Partnership (WRAP) 
project – developed, matured, evaluated, integrated and 
transitioned key NASA, university and industry technologies 
and capabilities to enhance tactical wildfire monitoring, 
management and observational capabilities.  

NASA led technology and process integration efforts 
resulting in: 
 • Enhanced UAS platform utility;

 • Development and integration of new requirements-driven 
  sensor technologies;

 • Maturing real-time data telemetry and autonomous real-time 
  processing; and 

 • Innovative data visualization and evaluation capabilities.

Stakeholders from the wildfire management and science community, 
the Tactical Fire Remote Sensing Advisory Committee (TFRSAC), 
guide development efforts by detailing data and information gaps, 
defining priorities for wildfire management capability enhancements, 
and smoothing the infusion of new technologies and processes into 
operational practices. 

The Western States Fire Mission (WSFM) demonstrated key 
elements of the WRAP project, showcasing an end-to-end solution-
set for providing real-time disaster-related information to Wildfire 
Incident Management Teams, including:

 • The first time integration of a large UAS into the National 
  Airspace for long-endurance/range data gathering; 

 • The development and transfer of a disaster-specific imaging  
  sensor, tailored to improved wildfire observations; 

 • The development and demonstration of a data management 
  decision support system derived from a NASA Exploration 
  Program software capability, enhanced using a COTS 
  visualization package for ease-of-use by disaster teams, and; 

 • The development and integration of software technologies for 
  on-board autonomous processing of sensor-derived imagery 
  and real-time telemetry of such to disaster decision makers.

The highlights of the WRAP and WSFM during 2007 
include:

 • First-ever flights of a UAV in the NAS over extended regions  
  of the continental western US for disaster support.

 • UAS / sensor collections over 60 fire events on eight missions  
  with real-time  data delivered to each disaster management team.

 • Flew four UAV missions of “emergency support” to the Southern  
  California wildfires of October 2007, integrating seamlessly and  
  flawlessly into the busiest National Airspace (NAS) in the country. 

 • Provided real-time data to eleven (11) ICC teams on the major  
  SoCA wildfires, as well as to three county-level Emergency 
  Operations centers (EOC)(San Diego, Orange, Riverside counties).

 • During the eight missions, the provision of real-time data to ICCs  
  saved million of dollars in personnel time, fire-fighting costs, 
  property, and natural resource loss.

 • Demonstrated robustness of UAV, sensor, and processing system  
  during eight missions of 8-21 hours duration with over 2,000 data  
  sets collected and delivered with no data loss or system failures.

 • Capabilities demonstrated are in adaptation by partners for 
  operational utility.
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NASA Ames Research Center and BP Pipelines 
and Logistics North America conducted a pre-
liminary exploration and testing/demonstration 
project in 2007 that:

• Conceptualized a longer-term effort to more  
 efficiently monitor pipeline rights-of-way and 
 improve the detection of intrusions and leaks; 

• Tested/demonstrated potential methane 
 detection and camera-based surveillance 
 systems. 

The SENTRI-LD Concept 

A concept project, dubbed “SENTRI-LD”, calls for the 
development and demonstration of the systems and 
operational processes for remotely detecting intrusions 
into pipeline rights-of-way and leaks from liquid/gas 
pipelines via sensors and imaging systems on small 
manned and unmanned aircraft. 

Preliminary Testing/Demonstration Projects

Methane and Oil Spill Detection Project

UC Santa Cruz

Focus

 • Direct Detection of CH4 gas above snow and ice

 • Direct detection of organic liquids on snow and ice

 • Direct detection of CH4 gas above water

 • Direct Detection of organic fluid spill on land using 
  Hyperspectral RMOTC 2004 imagery

 • Direct Detection of CH4 gas using Hyperspectral 
  RMOTC 2004 imagery

 • Detection of plant stress induced by underground CH4  
  leaks using Hyperspectral RMOTC 2004 imagery

 • Habitat mapping for baseline and change detection  
  using Hyperspectral RMOTC 2004 imagery

Current status: 

 Preliminary phase complete, Report available

Intrusion Detection Camera Evaluation Study

NASA and BP teamed to evaluate performance of several 
camera systems for suitability for automated intrution detec-
tion in realistic environment:

 • To provide a basis for determining if Mercury Computer  
  Systems’ (MCS) cameras can provide images that allow 
  a ground-based human operator to identify threats. 

 • To provide a basis for determining if MCS cameras can  
  provide images of acceptable quality for the ROW 
  archival video record.

 • To assess performance of MCS anomaly detection 
  software, vs. requirements. 

 • To provide a basis for determining if NASA-provided 
  cameras can provide images that allow a ground-based  
  human operator to identify threats.

 • To provide a basis for determining if NASA-provided 
  cameras can provide images of acceptable quality for 
  the RoW archival video record.

 • To provide a basis for determining acceptable spatial 
  resolution for ROW monitoring by a human image 
  interpreter.

 • To collect imagery to support development of NASA 
  detection algorithms.

Current Status:

 Field test phase complete

 Preliminary summary complete

 BP evaluation in progress

 NASA post-test rpt in progress
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