Three-years of SO, flux measurements of Mt. Etna using an automated UV
scanner array: comparison with conventional traverses and uncertainties in flux

retrieval

G.G. Salerno®™., M.R., Burton®, C., Oppenheimer®, T, Caltabiano®, D., Randazzo®,

N., Bruno? and V., Longo®

# Istituto Nazionale di Geofisica e Vulcanologia, sezione di Catania, Piazza Roma, 2, 95123, Catania, Italy
® University of Cambridge, Department of Geography, Downing Place, Cambridge, CB2 3EN, United Kingdom

* Corresponding author: salerno@ct.ingv.it; Tel. + 39 095 7165837; fax + 39 095 435801. E-mail addresses co-author:
burton@ct.ingv.it (M.R. Burton), co200@cam.ac.uk (C. Oppenheimer), caltabiano@ct.ingv.it (T. Caltabiano),
randazzo@ct.ingv.it (D. Randazzo), bruno@ct.ingv.it (N. Bruno), longo@ct.ingv.it (V. Longo).

Abstract

Routine measurements of SO, flux using the traverse method on Mt. Etna (Italy) were augmented in
late 2004 when an array of automatic scanning ultraviolet spectrometers was installed. Each
instrument allows one SO, scan to be recorded every ~6 min. Here we report the methods that we
developed to automatically and robustly transform SO, profiles into SO, flux data. Radian geometry
and Fast Fourier Transform algorithm were used for reducing plume cross sections and for
discriminating between volcanic plumes from those produced by water vapour clouds. Uncertainty
in flux measurements depends on the accuracy of plume-height estimation, on assumptions
concerning plume-geometry, and on the quality of the retrieved SO, amounts. We compare 3 years
of flux measurements made using both the automated network and “conventional” traverse methods
beneath the plume. We found a good agreement between the datasets, both in terms of magnitude
and in temporal variations. These results validate the Etna SO, flux monitoring system. Emission
rates are available to the 24-hour manned operations room via intranet, providing real-time

information on degassing rates and plume location.



