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Abstract

The gas and particle plumes produced by volcanoes have a significant influence on ra-
diative transfer and atmospheric chemistry and pose a great hazard to aviation. Due to
the low natural SO2 background, it is possible to track the position of a volcanic plume
by measuring the atmospheric SO2 concentration with satellite-based remote sensing me-
thods. Satellite measurements usually provide data at a fairly low spatial and temporal
resolution, but with a very high spatial coverage. Therefore the advantage of using satel-
lite data is that the method is not bound to the usually low availability of ground-based,
airborne or in situ measurements. The temporal development of a volcano’s SO2 emissions
is called its SO2 flux history. Flux histories are needed to obtain a better understanding of
volcanic processes and to initiate forecast simulations of the ash plumes location to help
aviation avoid it.

This presentation provides a short overview of my bachelor’s thesis with the same
title. The idea in the thesis was to get SO2 flux histories with a comparatively high time
resolution from satellite data with a low time resolution with the help of an atmospheric
transport model (HYSPLIT). To do so, a computer program utilizing the Traverse method
has been developed and applied to GOME-2 satellite data. Sensitivity studies have shown
that the method is fast and sufficiently robust in regard to most parameters, except for the
starting height of the plume. Finally the software was applied to the explosive September
2007 eruption of Jebel at Tair in Yemen and multiple smaller effusive eruptions of Kilauea
volcano on the Hawaiian main island to test its capabilities. According to these case
studies, the method works well for effusive eruptions and stable wind conditions, but has
only limited usefulness for explosive eruptions and unstable wind conditions.


