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A novel technique has been developed to measure sulfur dioxide (SO2) using a modification of the existing
electrochemical concentration cell (ECC) ozonesonde technology. The previous sonde-based method to measure
SO2 (i.e. the dual-sonde approach) has large uncertainties in the stratosphere that would limit its effectiveness in
measuring SO2 from an explosive volcanic eruption. Due to that and other limitations, several modifications were
made to create a single-sonde system that would directly measure SO2 (i.e. the SO2 sonde). These modifications
included (1) a positively biased ECC background current, (2) the addition of an O3 removal filter, and (3) the
addition of a sample dryer. The SO2 sonde measures SO2 as a reduction in the cell current. Field tests in 2018
included lower tropospheric measurements near Kīlauea Volcano (before and during the 2018 eruption in the
Lower East Rift Zone), Costa Rica’s Turrialba Volcano, and anthropogenic plumes from the Athabasca Oil Sands
region of Alberta, Canada. The SO2 sonde was deployed to La Réunion as part of the Tonga volcano Rapid
Response Experiment (TR2Ex).  During 21-25 January 2022, the SO2 sonde sampled SO2 in the stratospheric
Hunga Tonga volcanic plume during four free-release balloon flights. Two of those soundings also had
ozonesondes, and notches in the ozone data were observed in the plume. The altitudes of those plumes ranged
from 19 to 30 km. We will overview the SO2 sonde measurements during the initial TR2Ex deployment and compare
the SO2 sonde and ozonesonde measurements.

Figure 1. Vertical profile of SO2 from
a measurement taken using
an SO2 sonde on 21 January 2022
from the Maïdo Observatory in La
Réunion.


