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Abstract

Seismic signals classification and discrimination between earthquakes and explosions are essen-
tial technology for implementation of the comprehensive nuclear test ban treaty (CTBT) and also
are very important for keeping national security and world peace. Since 1959, this task has conti-
nuously been a hot spot and a hard problem of seismological researches. Based on the principles
of scientific data visualization, using novel aesthetic graphics to reveal a lot of useful information
contained in the data, this paper makes an attempt to put forward a kind of integrative visualiza-
tion method for an event—earthquake or explosion with multi-observatories data in different lo-
cations. The method is to draw many intuitive graphics in a compact and integrative array form
for each event in order to visually and conveniently distinguish earthquakes and explosions. Each
picture in the graphical array for an event is drawn by an implementation of Symmetric Dot Pat-
tern (SDP) for a seismic signal from a channel of an observatory. Totally 35 earthquake events and
27 explosion events are considered and drawn into arrays of SDP. These pictorial arrays of SDP
show considerably significant differences between earthquakes and explosions. This provides a
new potential measure to rapidly (can be less than 5 minutes) recognize the seismic source type—
explosion or earthquake, whenever the seismic signal has been observed and prepared.
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Figure 1. The comparison of original time-domain signal and amplitude-frequency distribution
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Table 1. Frequency domain characteristics and frequency range proposed in literature to identify earthquakes and explo-
sions
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Figure 2. Time-domain signal and amplitude-frequency distribution generated from two different and independent spec-
trum
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Figure 3. Time-domain signal and amplitude-frequency distribution generated from cross spectrums
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Table 2. Basic information of some earthquakes and explosions
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