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S. Ushakov, D. Melnikov
Institute of Volcanology and Seismology Far Eastern Branch of the Russian Academy of Sciences,

Petropaviovsk-Kamchatsky, Russia,

Modern research methods allow SO, monitoring at a different distances from the volcanoes and thus
ensuring the safety of researchers and the safety of equipment. Sulfur dioxide is of the greatest interest for such
measurements. SO concentrations, as a rule, are the third largest volcanic gases, after H,O and CO2, which are
much more difficult to be measured due to their high concentrations of non-volcanic origin. Basically, sulfur
dioxide is easily identified by optical absorption in the ultraviolet (UV) range of electromagnetic radiation.

The Institute of Volcanology and Seismology FEB RAS in cooperation with Chalmers University of
Technology (Gothenburg, Sweden) has developed and modified an automatic remote sensing system for
volcanogenic sulfur dioxide based on differential optical absorption spectroscopy (DOAS) method (Galle et al.,
2010) in Kamchatka climate conditions. This system consists of two automatic scanning devices.

The system has the following attributes:

1. Flexibility - the system can be quickly modified to solve the task.

2. Mobility - the system can be quickly installed/uninstalled depending on the place of volcanic activity.

3. Integrated data processing. Possibility of autonomous accumulation and primary processing of information.
4. Availability - data can be remotely transmitted to the operational information processing center.

The 2014-2018 field studies allowed collection of data on consumption of SO, for the most active
volcanoes in Kamchatka (Gorely, Mutnovsky, Karymsky, Avachinsky, and Zhupanovsky)(Melnikov et al.,
2014) as well as Ebeco Volcano (the Kurile Islands).
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Figure 1. Emission of sulfur dioxide for active volcanoes of Kamchatka according to ground-based
remote sensing by the automatic scanning DOAS system (2011-2018).

Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatsky, Russia, 20th-26th August, 2018 102



10th BIENNUAL WORKSHOP on JAPAN-KAMCHATKA-ALASKA SUBDUCTION PROCESSES (JKASP-2018)

This system was used for remote sensing of SO, on Ebeko (Paramushir Island) -100 t/d (Taran et al.,
2018, Melnikov et al., 2016), Mutnovsky - 350-400 t/d, and Avachinsky volcanoes - 50 t/d.

The DOAS spectrometry combined with geophysical and geochemical data may be relevant for solving
the fundamental problems of volcanology: assessing global volcanic degassing, studying the behavior of
volcanic gases when they enter the atmosphere, and verifying satellite data.
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