121.5 MHz Phase out

The COSPAS-SARSAT Program made the decision to terminate 121.5/243 MHz satellite alerting services, in part, in response to guidance from the International Maritime Organization and the International Civil Aviation Organization. These two agencies of the United Nations are responsible for regulating the safety on international transits of ships and aircraft, respectively, and handling international standards and plans for maritime and aviation search and rescue. This will be effective 1 February 2009.  Another major factor in the decision to stop satellite processing of 121.5/243 MHz signals is due to problems in this frequency band which inundate search and rescue authorities with false alerts, adversely impacting the effectiveness of lifesaving services. Although the 406 MHz beacons cost more, they provide search and rescue agencies with more reliable and complete information to do their job more efficiently and effectively.  Since 1986, the Search and Rescue Satellite Aided Tracking (SARSAT) system reported more than 95,000 possible distress positions within the 48 contiguous States. Evaluation by the AFRCC resulted in responsive action in more than 13,000 situations. Of these, 94 percent were false alarms coming from ELTs located on airports. An additional 3 percent came from random places such as trash receptacles, autos, private residences, and shipping containers. This resulted and continues to cause an over tasking of limited SAR assets and unnecessary costs.  

Estimated Costs

$ 1.4 million--Federal Resources


.8 million--State Resources


1.3 million - Indirect Cost to Searchers


$ 3.5 million--Total
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The Bottom Line

The Purpose of the brochure is to inform those who fly, maintain, or own general aviation aircraft about new technology that can and will save lives. Since 1970, most U.S. civil aviation aircraft have been required to carry an Emergency Locator Transmitter (ELT). Unfortunately these devices have demonstrated a 97% false alarm rate and have not been changed to incorporate new satellite technology.  Although 121.5 MHz. ELTs can and do save lives the false alarm and interference rate has proven to taxing to SAR forces and as of 1 February 2009, the COSPAS-SARSAT system will no longer process those signals.   Improvements to the COSPAS-SARSAT system, GPS, and digital technology have created a quantum leap in ELT design that uses 406 MHz distress frequency. These ELTS are far more capable and if implemented nationwide would save over one-hundred lives and millions of dollars annually. For those purchasing a new ELT or a new aircraft the benefits of a 406 MHz ELT outweigh the costs.  Some of the benefits are out lined below, but the bottom line is this: In the event of a crash, a 406 MHz ELT will drastically increase your changes of survival!
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 For further information please visit the AFRCC webpage at http://www2.acc.af.mil/afrcc// or the NOAA SARSAT webpage at http://www.sarsat.noaa.gov/
ELT CHOICES
406 MHZ vs. 121.5 MHZ
How Much is Your Life Worth?
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U.S. Air Force Rescue Coordination Center

Langley Air Force Base, VA
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National Oceanic & Atmospheric Administration

U.S. Mission Control Center

Suitland, MD

How 406 MHz Beacons Save Lives
1. A 406 MHz Beacon on a downed aircraft activates either automatically or manually.  The ELT transmits a digital identification code to the first satellite that comes into range.

2. The satellites receive the signal and relay it to a ground station.  If there is no ground station in view, the satellite will record the digital signal in its onboard memory and down load it to the next ground station.

3. The ground station processor measures the Doppler shift of the signal and calculates its position, this calculation is usually accurate to within 1.5 nm on the first satellite pass and is refined further with each pass.  If the beacon has an integrated GPS or is connected into the onboard NAVCOM the position is imbedded into the initial digital data stream. 

4. After the ground station has completed processing, it transmits the identification and position to the United States Mission Control Center (USMCC).  The USMCC attaches the information contained in the 406 MHz beacon registration database for that particular ELT and generates an alert message.  If the location lies within the continental U.S., the alert is sent to the Air Force Rescue Coordination Center (AFRCC) at Langley AFB, VA.  The AFRCC then takes the registration data and attempts to ascertain the aircraft’s disposition.  By calling the emergency contact numbers or by calling flight service stations with the N-number, they can quickly determine whether or not the aircraft is safe on the ground.  Since most activations are false alarms, the ability to resolve them over the phone will save the AFRCC (i.e. U.S. taxpayers) millions of dollars.  More importantly, it will save SAR assets for actual emergencies.

5. If the AFRCC in unable to verify the aircraft is safe on the ground, they will launch a Search and Rescue mission. This normally involves assigning the search to the USAF Auxiliary Civil Air Patrol and may include requesting assistance from the local SAR responders or law enforcement personnel.
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Registration

The unique digital code of each 406 MHz beacon allows it to be associated with a particular aircraft.  The registration contains information such as tail number, home airport, type of aircraft, color of aircraft and several emergency points of contact.  This provides rapid access to flight plans and other vital information.  This can speed the search effort and can be the difference between life and death.  


Geostationary Satellites

In addition to the polar orbiting COSPAS and SARSAT satellites, 406 MHZ beacons can be received by GOES geostationary satellites.  These are always visible and provide instantaneous alerting.  They are not capable of Doppler locating 406 MHz beacons but can provide identification and are designed to instantaneous relay the identification and location of beacons that have an integrated GPS or are connected to an aircrafts NAVCOM,  allowing for substantially reduced search area and almost immediate notification to SAR forces.


False Alarms

The impact of false alarms on SAR forces is greatly reduced by 406 MHz beacons.  These beacons are less susceptible to inadvertent activation.  If one does activate inadvertently, a phone call to the contact number provided in the beacon registration will usually prevent the expenditure of SAR resources.  121.5 MHZ Beacons have a large false alarm rate and can not be tracked down with registration data, each alert must be homed in on to determine the source.


Location Accuracy

Search Area reduced by a factor of 45!
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Coverage:

121.5 MHz beacons

Local

Satellite, ELT and ground station must be mutually visible.  Information is not held

406 MHz beacons

Global

Satellites store data and download to next ground station down range

406.0 MHz ELT


Accuracy – 2 nm


Search Area – 13 sq nm





121.5 MHz ELT


Accuracy – 12 nm


Search Area – 452 sq nm





406 MHz ELT W/GPS


Accuracy – .05 nm


Search Area – .008 sq nm








