North OPS Remote Sensing Operations
During 2008 Northern California Fire Siege
In order to improve situational awareness by providing current, accurate information to fire-ground staff working on incidents and the public, the fire service is increasingly turning to remote sensing to accomplish the task. Remote sensing (RS) includes any method of acquiring imagery or geographic data from a distance.  In the last couple of years due to the specialized nature, fiscal impact, and emerging technology in this field, designated teams of remote sensing technical specialists have been activated during large fire events in California. 

On June 21, 2008 a team was requested to respond to the Northern California Geographic Area Coordination Center (ONCC) in Redding, California to coordinate the RS assets that would be required to provide infrared (IR) intelligence to the developing lightning fire complexes burning in Northern California.  The following is an overview of the North OPS Remote Sensing Operations Team that was deployed at the ONCC for the June/July Fire Siege of 2008.  The Team worked under the Intel function along with close coordination with the Cal Fire/USFS Duty Chiefs and the National Interagency Coordination Center (NICC). 

The goals for the North OPS Remote Sensing Operations Team were to:

· Be proactive in establishing as many incident command team Situation Unit Leader (SITL) contacts as possible. Provide assistance and education to the SITL’s to determine and streamline their RS needs. 
· Closely monitor the region and national priority fires or complexes in order to triage the deployment of RS assets to as many incidents as possible. 
· Maintain an adequate arsenal of RS assets to meet the incident needs throughout the day and night. 
· Utilize all types of available and necessary RS assets that could prove to effectively meet the incident needs within reasonable time frames. 

· Deploy assets that could collect imagery from above established temporary flight restrictions (TFR). This increases the safety factor and reduces the confusion of sharing assets between numerous fires.
Summary of Events
The first IR resources ordered were IR flights provided by the National Infrared Operations Program (NIROPS) and the California Air National Guard’s (CANG) RC-26 full motion video (FMV) surveillance aircraft.  The request to NIROPS was for a flight over the entire ONCC area which was intended to draw attention to the scope and potential magnitude of the lightning fires.  The services of Systems Research and Applications Corporation (SRA) were also requested at this time to assist with coordination of the RS assets.  SRA staff assisted Cal Fire with RS operations during the October 2007 Southern California Fire Siege.
Two NIROPS IR aircraft were sent to Redding to fly over the fires and provide IR imagery, heat area and fire perimeter GIS data to the SITL’s working on the Northern California wildfires.  The NIROPS aircraft, which usually flew in the evening or at night, took digital IR images covering the fire areas.  Each aircraft flew over multiple fires and, upon landing in Redding, the imagery was given to IR interpreters via flash drive.  The NIROPS aircraft remained in Redding and provided IR support through August.
The RC-26 platform flies at an altitude of 17,000 feet and was used to provide real-time infrared and full motion video (FMV) imagery to Operations and Planning staff working on the fires.  In order to more effectively utilize the RC-26 platform, a retired USFS Operations Chief was hired to act as a firefighter observer to assist the IR technician with communications and pointing the camera.  The IR video was down linked and ported to the internet and to portable receivers at the incident bases where it could be viewed live by incident staff.
The Team also requested that NASA be contacted regarding the availability of the NASA Ikhana.  The Ikhana is an unmanned research aircraft modeled after military surveillance drones, which can continuously provide real-time, live, down linked, ortho rectified digital color IR imagery and FMV of the fires.  IR interpreters can analyze the imagery as it’s collected and provide Operations and Planning staff GIS data containing the fire perimeter within minutes of the photos being shot.
Within the first few days, incident IR requests quickly overwhelmed the available flight time of the two USFS NIROPS aircraft. To supplement the NIROPS flights, the team researched additional vendors listed in a NIROPS publication along with consulting with remote sensing experts at the USFS Remote Sensing Applications Center (RSAC).  RSAC staff recommended two IR vendors, Kolob Canyon Air Services of Cedar City, Utah and Range and Bearing Environmental Resource Mapping Corporation (RNB) from Alberta, Canada.  An order was placed for their services.  Since the Kolob aircraft used a different IR sensor than the NIROPS Program, a request was placed for specially trained IR interpreters from RSAC to assist in processing and interpreting this imagery.
As the volume of RS needs quickly escalated, additional IR interpreters, two Regional IR Coordinators, a military remote sensing technical specialist and GIS support technicians were also requested.  The organizational structure included the two Regional IR Coordinators to process the incident IR requests, provide IR flight crews with daily requests for use in flight planning, and coordinate the group of 6-10 IR interpreters (IR Pod).

The Remote Sensing Team was offered several military RS assets including Fire Hawk, Eagle Vision Systems satellite imagery, the U2 reconnaissance aircraft, and the Global Hawk unmanned aerial vehicle (UAV).  Fire Hawk is a top secret aircraft that can usually fly one or two fires per day and provide GIS shape files containing the fire perimeter.  It was mainly used on fires in the Southern California GACC (OSCC) that would have taken longer for the IR aircraft in Redding to fly.  Eagle Vision IR imagery was provided by the CANG based in San Diego.  The imagery is shot by commercial satellites, down linked by the Eagle Vision Team, and then processed to a usable format and posted to the NIFC FTP site for dissemination to the IR interpreters and incident staff.  The U2 and Global Hawk attempted to fly the fires, but due to various operational or equipment problems never provided any useful data.  Fire Hawk, the CANG RC-26 and Eagle Vision were the main military assets that provided data during the fire siege.
USFS Pacific Southwest Research Station (PSW) FireMapper was used several times during the fire siege to fly fires in the OSCC.  FireMapper uses a thermal imaging radiometer designed to map the progress and intensity of wildland fires.  It has sufficient sensitivity to be useful in terrain mapping, disaster management, and natural resource monitoring.  It was used several times before going out-of-service for routine aircraft maintenance.
General Findings and Recommendations
The use of a centralized remote sensing operations team during fire siege situations has proven to be very effective. The North OPS Remote Sensing Operations Team was able to coordinate and utilize available RS assets on multiple incidents to provide high quality situational awareness to the highest priority fires. This function can constantly assess the quality of RS products with feed-back from the incident command teams to adjust to their needs and time-frames. The RS Team acted as the focal point to evaluate unfamiliar RS assets, thus sparing time and costs of other Cal Fire staff and programs.  The staffing level of the RS Team will adjust according to the scope of the fire situation.   The Team can also assist in training Operations and Plans staff to better deploy RS assets on single major incidents.

The USFS Regional IR Coordinator position was vital to improving the efficiency of providing RS data to SITL’s. Their familiarity with the National IR Program,  knowledge of the IR ordering process, flight planning, and IR Pod functions was a definite improvement over the RS efforts in the 2007 October Siege. The USFS should continue to support and expand this function to include the coordination of agency, private, and military RS assets.  Having the NIROPS aircraft and IR Pod stationed at ONCC allowed close coordination of the fixed wing IR assets and products.  It is recommended that Cal Fire personnel be trained in these functions to better integrate into the National RS Program.  
The NIROPS program should continue to expand their RS services to meet the incident operational needs for both day and night IR operations. If IR data and imagery could be collected at the peak of the burning period and provided in time for the planning meetings, it would better meet the needs for incidents using either 12 or 24 hour operational periods.  The RS Team tested the effectiveness of multiple IR flights over an incident during WUI threat conditions to show the progression of the fire.  The RNB aircraft was able to perform this test and down link the data within 15 minutes of shooting the images.  It is recommended that NIROPS and private IR vendors use satellite down link technology to provide real-time IR data to provide immediate data showing the current fire situation.  Digital interpretation of the imagery on board the aircraft to produce GIS data of heat areas prior to down linking the data would also provide immediate benefit to incident staff.  The technology used by the NASA Ikhana to provide live down linked data would be a desirable addition to the NIROPS Program.
The CANG RC-26 was assigned throughout the siege and turned out to be a great situational awareness tool for incident staff who took the time to work with the team in deploying this resource.  In order to make this resource more effective, the RS Team makes the following recommendations: provide training in the use of this aircraft to Incident Command Team (ICT) Operations and Plans staff; always have an experienced Operations Chief on board the aircraft to assist with communications and targeting the video camera; assign sole air-ground frequency for RC-26 use and provide this to incident staff; provide portable video receivers to ICTs to down link FMV to Incident Command Posts.  Installing FMV IR cameras with remote control capabilities on agency air attack aircraft would allow incident staff to see the current situation on their incidents and modify their strategy and tactics accordingly.
The imagery provided by Eagle Vision Systems was of great benefit both during and after the fires.  IR Interpreters used the imagery to validate NIROPS data and to derive the current fire perimeter for fires that IR aircraft were unable to fly.  The imagery was also used during post fire rehabilitation efforts.
Improving and advising ICT, GACC and Emergency Command Center staff of the ordering process for RS assets is essential to ensure quick deployment of these valuable resources.  It is recommended that ICT staff receive training on the various RS assets that are currently available.  These recommendations would be more effective if completed prior to the 2009 fire season.
The fact remains that RS assets can never replace the human intelligence network on fires, but they can provide a big picture perspective that can make the job of incident staff safer and more effective.  The information afforded by these resources can provide the critical decision support required during difficult incidents.
