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Extraction of earthquake characteristics using topological data analysis

SHO NAOTORI' YOSHIHISA SATO?

Abstract: As new data collection methods are developed and refined, the volume of collected data is increas-
ing dramatically. Consequently, there is a growing need for useful analytical techniques to handle the vast
amounts of data collected daily. Topological Data Analysis (TDA) is a data analysis method that focuses on
the “shape” of data. Its most significant feature is that it does not assume a distribution model. TDA is
particularly useful for data where the distribution is unknown or cannot be appropriately fitted to existing
distributions. In this study, we created four-dimensional trench-type earthquake data. First, we divided the
data by time and performed TDA. By using inverse analysis to identify the original data corresponding to
the topological features, we investigated whether patterns and trends in seismic activity could be extracted.
Next, we divided the data by region and performed similar analyses. We verified whether region-specific
characteristics could be captured by comparing the Betti number and Betti Curve between regions and with
the overall data.
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