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The Alaska Volcano Observatory (AVO) and the Kamchatkan Volcanic Eruption Response Team (KVERT) monitor northern Pacific volcanoes for major thermal anomalies by analyzing thermal infrared (TIR) images from the Advanced Very High Resolution Radiometer (AVHRR) and Moderate-resolution Imaging Spectroradiometer (MODIS) sensors at least twice per day.  The 1 km resolution AVHRR and MODIS data have been very useful in detecting large and/or high-temperature thermal signatures such as lava flows, domes, and pyroclastic flows.  Such anomalies commonly indicate a major eruptive event is in progress.  However, in order to observe and quantify small and/or lower temperature thermal features such as fumaroles, higher spatial resolution data with better radiometric resolution are required.  

We are currently evaluating over 2600 available night time TIR scenes acquired by the Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) over the active Alaskan and the Kamchatka – Kurile volcanoes.   The current archive spans June 2000 to present.  ASTER is the only high resolution instrument that routinely acquires high spatial resolution (30 - 90 m) night time data over volcanic targets.  These data sets typically contain 5 TIR (8-12 microns) with 90 meter spatial resolution and 6 shortwave infrared (SWIR) bands (1-3 microns) with 30 meter spatial resolution.

ASTER TIR band 10 for much of the archive has been manually reviewed for thermal features co-located with volcanoes.  Automating this process has been difficult because lakes, streams, and other non-volcanic features at lower elevations often have similar pixel temperatures.  All TIR scenes with volcanic thermal anomalies were processed to ASTER Level 2 surface kinetic temperature products.  The maximum and background temperatures were logged for each location.

Our ongoing survey of the ASTER TIR data has revealed many small (<90 m) or low temperature (20-38°C) thermal features at several volcanoes along the Aleutian and Kamchatkan arcs.  Mt. Hague, in the Emmons Lake complex on the Alaska Peninsula, has had almost twenty mostly cloud-free ASTER observations since August 2000.  With these data along with several field observations, we’ve been able to track the changes in area and periodic disappearance of the lower crater pond and associated temperature changes.  The craters and 1975 lava flow from New Tolbachik Volcano in central Kamchatka appear as persistent thermal features in clear night time ASTER TIR data.  Mutnovsky and Gorely Volcanoes in southern Kamchatka also have several persistent thermal features in the ASTER data from late 2001 until at least November 2003.  The Mutnovsky thermal features were also observed in AVHRR data by KVERT in March, June, and July 2003.

Most of these features are not seen in the daily AVHRR and MODIS reports because the signal is usually too small to easily detect.  The ASTER TIR observations are currently being compared to published data and unpublished field observations in order to build a thermal record for each volcano.  These new data products will be used to assess recent activity as well as add to AVO’s and KVERT’s database for ongoing activity.

