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ABSTRACT: The recent trend in volcanic research emphasizes a highly reliable response to volcanic crisis by
removing as much uncertainty as possible based on a deep understanding of the basic principles of volcano-magma
processes through a multidisciplinary approach and data sharing. In addition, it is trying to convert a large-scale
multidisciplinary volcano monitoring network and big data utilization technology to big volcano science. Due to
the absence of a threatening active volcano, domestic volcanic research remains at the level of qualitative research
in the 1980s and 1990s. In order to raise the weak domestic volcanoes research capability to the level of advanced
countries, it is necessary to establish a multidisciplinary volcano monitoring system test-bed where volcano
researchers in various fields can share information and conduct joint research. It will be used as a research site
to strengthen domestic volcanic research capabilities and promote research and technology exchanges and joint
research with leading countries in volcanic research. More importantly, when the volcanic eruption crisis of Mt.
Baekdu recurs, the test-bed will be able to play the role of an emergency volcano monitoring system that can be
immediately relocated, installed, and operated jointly. Efforts of geology society are required so that the
government's interest and budget support can be achieved by constantly raising the need and justification for a
multidisciplinary volcano research platform.

Key words: active volcano, Mt. Baekdu, volcanic hazard assessment, volcano monitoring, multidisciplinary
approach
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Fig. 1. Qualitative comparison of consequences of selected natural hazards. Also shown are the frequency of events
with magnitudes similar to Mount St. Helens (1980) and Vesuvius (79 AD), Tambora (1815 AD) and Mount Baekdu
(946 AD), super-eruptions and large igneous province eruptions. The slope of the curves, while qualitative, reflects
the relationship between event size and probability of occurrence. Source: Adapted and modified from Plag et al.
(2015) and National Academy of Sciences, Engineering, and Medicine (2017).
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Fig. 2. Volcanic research can be divided into ‘volcanic eruption risk assessment’ and ‘volcanic eruption monitoring
technology’. The main research methods applied to the above two research and technology fields are largely in situ
geological survey, petrology, geophysical survey, geodetic survey, and modeling (Burchart and Galland, 2016).
Information obtained from all research methods is used as important for 'volcanic eruption risk assessment', but
for 'volcanic eruption monitoring technology' geophysical and geodetic surveys as well as gas, heat, hydraulic mon-
itoring from in situ geological survey. Sources: Left figure is adapted and modified from National Academy of

Sciences, Engineering, and Medicine (2017).
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Table 1. Major developments in volcano science (modified from Papale and Garg, 2022).

R&D level in

Decade Approach Themes Korea
- 3 |
705 Descriptive, qualitative Stratigraphy and mapping, field measurements, .
petrology .
. . Lab measurements and experiments, numerical
80s and 90s Quantification . .
modeling, geophysical surveys
2000~2010 Instruments Multl-parz.ime.trlc space-time series, real-time vol-
cano monitoring
2010~2020 StatI.StICS and probability Uncertainty, hazards, forecasts
Sharing
2020~2030 Big science Large infrastructure, large simulation capacity, big

data
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Fig. 3. The multidisciplinary volcano research platform is composed of (1) a multidisciplinary integrated volcano
monitoring system that can produce multidisciplinary volcano information and (2) a volcano data center that can
manage and provide the produced volcano information. The multidisciplinary integrated volcano monitoring system
can be divided into a ground-based volcano monitoring system and an airborne and satellite-borne volcano monitor-
ing system. Volcano data center collects and manages multi-parametric space-time series and real-time volcano
monitoring data and provides integrated multidisciplinary data for volcano and related research fields.
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