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Volcanic Ash Monitoring For Aviation

Volcanic eruptions are among the most violent and dramatic of natural disasters.  In addition to being a threat in the immediate vicinity of the volcano, drifting volcanic ash is a particular hazard to aircraft.  Ash plumes can cause serious damage to aircraft engines, increasing the potential for crashes.  In support to international observatories that detect and monitor volcanic eruptions (including the multi-agency Volcanic Ash Advisory Centers or VAAC), NASA is addressing the need for space-based observation and tracking of ash plumes and corrosive volcanic gases through the use of Earth-observing research satellites.  
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Societal Benefits - Rapidly growing air traffic in regions with active volcanoes has resulted in an increase in volcanic plume encounters.  Along North Pacific air routes, at least 15 aircraft have been damaged since 1980 by flying through volcanic ash clouds.  In the same period, there have been 80 such encounters worldwide, causing hundreds of millions of dollars in damage. Radar systems onboard airplanes cannot detect volcanic ash clouds because the particles are very small; similarly, pilots have a hard time spotting them, especially in poor visibility or at night.  The problem is intensified due to the many hundreds of unmonitored and potentially active volcanoes.

NASA's Unique Capacity And Contributions – Satellite emissions measurements are essential for the continuous monitoring of volcanic activity worldwide.  The Total Ozone Mapping Spectrometer (TOMS) satellite and the Moderate Resolution Imaging Spectroradiometer (MODIS) onboard the Terra and Aqua Earth-observing research satellites can protect pilots and passengers from these life-threatening hazards with space-based observations of volcanic emissions.  NASA-built sensors on the National Oceanic and Atmospheric Administration’s (NOAA) Geostationary Operational Environmental Satellites (GOES) and Polar Operational Environmental Satellites (POES) also support volcanic ash monitoring.  The upcoming Geosynchronous Imaging Fourier Transform Spectrometer (GIFTS) research satellite will enhance our ability to detect and monitor volcanic ash.  GIFTS will be in geosynchronous orbit and, therefore, will monitor volcanic plumes continuously.  GIFTS is a joint mission of NASA, NOAA, and the U.S. Navy.  

Decision Support Solutions – While the injection of large amounts of ash and associated gasses into the atmosphere often produces anomalies that stand out from the background sky, the resulting volcanic ash clouds can also be confused with other naturally occurring phenomena.  A new NASA initiative, Advanced Satellite Aviation Weather Products (ASAP), includes an effort to develop real-time, automatic detection and monitoring of ash plumes to alert aircraft of possible danger in their flight path.  This is a collaborative effort with the FAA’s Aviation Weather Research program and the University of Wisconsin.
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For more information, please visit:  http://www.earth.nasa.gov/eseapps, http://www.noaa.gov, and http://www.tc.faa.gov/its/cmd/factsheets/data/ACT-300/awr.pdf. 
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