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Fast Earthquake Characterization using a Single Three Component
Seismic Station by Machine Learning Techniques
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Earthquake early warning alerts generation is very useful, especially for the city of Bogota-Colombia, given
the social and economic importance of this city for the country. Based on the information from the
seismological station “El Rosal” , which is a broadband and three components station, located very near
the city that belongs to the Servicio Geoldgico Colombiano (SGC) a Support Vector Machine Regression
(SVMR) model was developed, using a Normalized Polynomial Kernel, using as input some characteristics
of the initial portion of the P wave used in earlier works such as the maximum amplitude, the linear
regression coefficients of such amplitudes, the logarithmic adjustment parameters of the envelope of the
waveform and the eigenvalues of the relationship between the three seismogram components of each
band.

The model was trained and evaluated by applying a cross-correlation strategy, allowing to calculate the
magnitude and location of a seismic event with only five seconds of signal. With the proposed model it
was possible to estimate local magnitude with an accuracy of 0.19 units of magnitude, epicentral distance
with an accuracy of about 11 km, the hipocentral depth with a precision of approximately 40 km and the
arrival back-azimut with a precision of 45°. Accuracies obtained in magnitude and epicentral distance are
better that those found in earlier works, where a large number of events were used for model
determination, and the other hipocentral parameters precisions obtained here are of the same order.

This research work makes a considerable contribution in the generation of seismic early warning alerts,
not only for the country but for any other place where proposed models here can be applied and is a very

good starting point for future research.
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Groundwater macroscopic anomalies and earthquake: a case study in
Xichang, South-west China

*Zheming Shi'
1. China University of Geosciences Beijing

Earthquake prediction is a debating topic in the world. One of the focused points is that whether there
existed observable and identifiable precursors? What’ s the objective definition of “anomalies” and
what’ s the quantitative physical mechanism links these precursors to earthquakes. However, anomalies
are always reported before and after some major earthquakes. Identify the nature of these anomalies and
understand the possible role as precursor will certainly benefit for the debating. Large scale macroscopic
anomalies were reported in Xichang area during 2002. And we conducted a field survey in order to
indentify the nature of these anomalies and their possible role as precursor. According our investigation,
although the groundwater and animal anomalies have no relationship with the strong earthquake, they are
surely controlled by the tectonic activity in that area. Because both of the temporally and spatially
distribution of groundwater and animal anomalies had related with the tectonic setting and the tectonic
activity which get from the seismo-geological and geodetic studies. So the anomalies in Xichang area are
the result of the increasing tectonic activity in the Sichuan-Yunnan block. And the groundwater may play
as good indicator for the activity in tectonic.

Keywords: macroscopic anomalies, groundwater, earthquake

©2017. Japan Geoscience Union. All Right Reserved. - SSS14-P0O2 -



SSS14-P03 JpGU-AGU Joint Meeting 2017

A Novel Calculation for Estimating Earthquake of Magnitude>7

*Cheng-Yin Wu'
1. Taipei Municipal Yongchun Senior High School

The earthquake has always been the major issue of the cities near the earthquake zone. The
unpredictability of earthquake has raised the attention on developing earthquake early warning systems
(EEWS).

This study uses earthquake waveform data from IRIS (Incorporated Research Institutions for Seismology).
By using the seismic analysis code (SAC) to process and to analyze the seismic waveform data. This study
reveals that the frequency component of the first arrived complete P wave can be used to estimate the
magnitude of an earthquake. A low-pass filter with cutoff frequency 3Hz is used to preprocess the
waveform signal. We use Fast Fourier Transform to turn time domain data into frequency domain data.
The spectrum is then obtained and can be used to identify the characteristic of the frequency component
of the first arrived complete P wave. An empirical linear relation is found, and this linear relation can be
used to estimate the magnitude of earthquakes.

Our result shows the magnitude of an earthquake, therefore, possible to be estimated at the very
beginning of an earthquake event. This method is beneficial for minimizing the damage in order to
prevent unnecessary loss.
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Precursory microseismic quiescence preceding the 2016 M 6.6
Meinong earthquake in southern Taiwan
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Before the Meinong earthquake in sothern Taiwan, a spatiotemporal seismic gap is roughly found. During
this seismic gap, only four earthquakes were located by the Central Weather Bureau Seismological
Network 24 bits (CWBSN24), whose magnitude of completeness (M) is about M, 1.2 in the area of the
Meinong earthquake. In order to specify the range of this spatiotemporal seismic gap, this research
examined the duration and spatial scale of this seismic gap. Then this seismic gap is characterized as an
undoubted low seismicity rate. Here, this low seismicity was kept about 90 days before the Meinong
earthquake and localized within a area with a radius of 12 kilometers from the hypocenter of this strong
earthquake. Particularly, this kind of low seismicity rate could be only found before this strong
earthquake. For this reason, this low seismicity should be associated with the Meinong earthquake. This
low seismicity appeared before the Meinong earthquake is obvious as the data was extracted from the
seismic catalog whose magnitude lower than M, 1.5. Therefore, this research suggested that this low
seismicity is characterized as the behavior of microseismicity. Between after this low seismicity and the
Meinong earthquake, some foreshocks were found. According the process of a principle rupture cycle,
this low seismicity could be the intermediate-term quiescence. The spatial scale of this quiescence is
similar with the previous observations for some strong earthquakes. In practice the seismic quiescence
had been found before some strong earthquakes and used for earthquake precursor. For earthquake
precursor in southern Taiwan, this research indicates that the useful precusory signal of seismic
quiescence may be buried in microseismicity which is monitored by a dense seismic network and was
difficult to observed in the past.

Keywords: Meinong earthquake, seismic quiescence, microseismicity

©2017. Japan Geoscience Union. All Right Reserved. - SSS14-P04 -



SSS14-P0O5 JpGU-AGU Joint Meeting 2017

MBNS7R8VWDT 4 VEVBRS TRAMBIEEID bEDRKFZERZEL
Space-time variation of the b value in the Philippine Sea slab along the
Nankai Trough
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Long-term seismic quiescence before shallow great earthquakes with
M, 8.0 or larger between 1990 and 2014
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Operational forecast of large event after major earthquake
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Fig. 1. Magnitude difference between the maximum event within the next 7 days and the preceding
major shallow inland earthquake of M6.5 or larger in Japan.
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The 3-stage earthquake generation process observed during 3 months
before the 2011 Tohoku earthquake (2)
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We were able to predict a foreshock and a main shock in an FM
observation network by Kumamoto earthquake.
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