
Novel retrieval of volcanic SO2 abundance from ultraviolet spectra  
 

G.G. Salernoa,b*, M.R. Burtona, C. Oppenheimerb, T. Caltabianoa, V.I. Tsanevb,c, N. Brunoa and D. Randazzoa 

 
a *Istituto Nazionale di Geofisica e Vulcanologia, sezione di catania, 95123, Catania, Italy 
b University of Cambridge, Department of Geography, Downing Place, Cambridge, CB2 3EN, United Kingdom 
c University of Cambridge, Department of Chemistry, Lensfield Road, Cambridge, CB2 1EW, United Kingdom 

 
* Corresponding author: salerno@ct.ingv.it; ggs25@cam.ac.uk, 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), vip20@cam.ac.uk (V.I. Tsanev), bruno@ct.ingv.it (N. Bruno), 

randazzo@ct.ingv.it (D. Randazzo). 

 
 
Abstract  
The recent development of fixed networks of scanning ultraviolet spectrometers for automatic 

determination of volcanic SO2 fluxes has created tremendous opportunities for monitoring 

volcanoes but has brought new challenges in processing of the substantial data flow they produce. A 

particular difficulty in standard implantation of differential optical absorption (DOAS) methods is 

the requirement for a clear-sky (plume-free) background spectrum. Our experience after four years 

of measurements with two UV scanner networks on Etna and Stromboli shows that wide plumes are 

frequently observed precluding simple selection of clear-sky spectra. We have therefore developed 

a retrieval approach based on simulation of the background spectrum. We describe the method here 

and tune it empirically by collecting clear, zenith sky spectra using calibration cells containing 

known amounts of SO2. We then test the performance of this optimised retrieval using clear-sky 

spectra collected with the same calibration cells but for variable scan angles, time of day, and 

season (through the course of 1 year). We find in all cases acceptable results (maximum ~12% 

error) for SO2 column amounts. The method is therefore very suitable for automated SO2-plume 

monitoring. 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Earth-prints Repository

https://core.ac.uk/display/41149216?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

