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10Università di Torino
11University of Palermo
12Istituto Nazionale di Geofisica e Vulcanologia
13Università di Palermo
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Abstract

Bagana is a remote, highly active volcano, located on Bougainville Island in southeastern Papua New Guinea. The volcano has

exhibited sustained and prodigious sulfur dioxide gas emissions in recent decades, accompanied by frequent episodes of lava

extrusion. The remote location of Bagana and its persistent activity have made it a valuable case study for satellite observations

of active volcanism. This remoteness has also left many features of Bagana relatively unexplored. Here, we present the first

measurements of volcanic gas composition, achieved by unoccupied aerial system (UAS) flights through the volcano’s summit

plume, and a payload comprising a miniaturised MultiGAS. We combine our measurements of molar CO2/SO2 ratio in the

plume with coincident remote sensing measurements (ground- and satellite-based) of SO2 emission rate, to compute the first

estimate of CO2 flux at Bagana. We report low SO2 and CO2 fluxes at Bagana from our fieldwork in September 2019, ˜320 ±
76 td-1 and ˜320 ± 84 td-1 respectively, which we attribute to the volcano’s low level of activity at the time of our visit. We

use satellite observations to demonstrate that Bagana’s activity and emissions behaviour are highly variable and advance the

argument that such variability is likely an inherent feature of many volcanoes worldwide and as yet is inadequately captured

by our extant volcanic gas inventories, which are often biased to sporadic measurements. We argue that there is great value

in the use of UAS combined with MultiGAS-type instruments for remote monitoring of gas emissions from other inaccessible

volcanoes.
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Titan.  

MultiGAS.  
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Spectrometer traverse measurements.  

GDAS, which is the National 
Center for Environmental Prediction (NCEP) Global Data Assimilation System 
(https://www.ncdc.noaa.gov/data-access/model-data/model-datasets/global-data-assimilation-
system-gdas)
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UV camera measurements.  
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Satellite observations.  



Geochemistry, Geophysics, Geosystems

 



Geochemistry, Geophysics, Geosystems

tovure



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

 



Geochemistry, Geophysics, Geosystems

i-l



Geochemistry, Geophysics, Geosystems

 



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

5.9 

12.0 

4.7 

2.9 

1.5 

2.0 

341 

127

Intercepts 01-06 only 

Intercepts 07-08 only 

7.8 

12.1 

1.3 

1.5 

0.6 

0.6 

376 

274

Intercepts 01-07 only 

Intercepts 08-12 only 



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

 



 

Geeochemistry, GGeophysics, Geoosystems

 



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

 



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

R.V. Natsushima

  
   

  



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems



Geochemistry, Geophysics, Geosystems

in



Geochemistry, Geophysics, Geosystems

Conferenza Rittmann Giovani Ricercatori, 2017. 
 



Geochemistry, Geophysics, Geosystems

State of the Arc conference 2018. 
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