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On November 3, 2002 a VEI 4 eruption took place at Reventador Volcano, Ecuador, producing a 16-17 km high ash and gas column, pyroclastic flows, and lava flows.  This powerful event took place with almost no warning, and had a significant impact on populations and infrastructure both near the volcano and 90 km to the west, in Quito. We investigated the erupted SO2, ash, and aerosols using both ultraviolet and infrared satellite sensors.  This technique is especially advantageous at Reventador, because of the volcano’s remote location in the western Amazon Basin.

TOMS (UV), HIRS (IR), and MODIS (IR) satellite-based sensors were used to track the initial volcanic cloud and clouds produced by the subsequent three weeks of activity, search for any evidence of precursory activity, and correlate remotely sensed phases of the eruption to ground-based reports of volcanic activity.  Each sensor was used to track and quantify emitted sulfur dioxide, and TOMS and MODIS were used to track ash.  Additionally, the evolution of species ratios in the emitted volcanic cloud were compared to ground-based records (both eye-witness accounts and field observations of deposits) of the eruption events.  No precursory SO2 was visible. Ash and aerosols were detected in the initial eruption cloud only.  During the initial eruption, satellite data indicate 100 to 150 kt of ash and approximately 100 kt of SO2 were produced, and subsequently tracked to the east and west over the following two days.  Continued emissions were significant enough to observe by satellite for 16 days following the primary eruption. These clouds all drifted to the west, and extended approximately 100 to 300 km from Reventador, over Quito.  The clouds contained roughly 5 to 30 kt SO2 that decayed below detection by the following day’s TOMS overpass.  Overall, the Reventador eruption produced approximately 300 kt SO2.
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