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Preliminary Remarks

The research of seismology started from one hundred years ago. From a certain point of
view, historical earthquakes are only roughly described by the original time, location and their
disaster situation. Up to early 20" Century, the observation of earthquake was available to
measure the accurate original time, location of epicenter, and the magnitude, which provide the
entire “three elements of earthquake”. The catalogue of earthquakes took a very important role
in the development of seismology study. The knowledge on earthquake was widely enhanced.
Particularly, the development of advanced technology on theory of modern seismology, digital
seismometer, computer technology and so on has turned the seismology into a quantitative
physics. Many desirable achievements have been made in the fields of seismology in recent
years, for example, the theory of earthquake focal, application of seismic engineering,
determination of focal mechanism, conversion of internal structure, theory of synthetic
seismogram, space-to-ground observation, ground deformation, earthquake mechanism and
prediction research. The multiple developments of earth science play a very important role not
only in searching the secrets of internal earth and stars, but also in prevention of earthquake
disasters. The improved and detailed earthquake catalogue impulse the developments of
seismology study. For instance, the study on earthquake catalogue and parameter of focal depth
play a key role in the development process of “plate tectonic theory”; the research results of
focal mechanism indicate that the lithospheric plates down thrust the island arc in a large scale;
to study relation between magnitude and frequency, and the decay characteristics of after shock
sequence by using earthquake catalogues; to study the re-period time of seismicity by using the
strong earthquake catalogues and so on. Therefore, we can say that in a certain point of view,
the renewal of earthquake catalogue reflects the evolvements of earthquake study.

With the developments of modern technology of digital broadband seismometry and
digital seismology, some new parameters have been used, which consist of more scientific
meaning compared with the traditional “three elements”. The most impacting parameter is the
Central Moment Tensor (CMT), which was issued by Harvard University of United States in
early 1980°, consisting the earthquakes with magnitudes greater than 6. It describes the seismic
motion M,, magnitude of moment My and focal mechanism solution of each event. The
publication of CMT catalogue offers the significant essential data to study the problems of
standard magnitude, the global seismicity, and de-double —couple source. In recent years, the
Earthquake Institute of Tokyo University takes the parameter of seismic moment tensor as a
new supplement for seismic data exchanges. It makes the parameter of modern seismic
catalogue become more classified. As a result, we are confident that the research on modern
seismic parameter will impulse the study of seismology and enhance the scientific level of
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earthquake prediction.

The authors compile the reports on observation of Near Source Digital Seismic Network
upon Yao’an seismic sequence (1£6.5) occurred in 2000 and Yongsheng seismic sequence (1£6.0)
occurred in 2001 in Yunnan Province, the catalogue of modern new parameters (such as seismic
motion Mp, moment magnitude My, stress drop Ao, radius of focal rupture r, focal corer
frequency fy) and the relevant data of seismic wave. It is a test study on the catalogue of modern
seismic parameters that can be used as basis data for the consequent study. At present, there still
exists many problems on how to define the “catalogue of modern new seismic parameters”, and
some focal model limits the calculation of focal parameter. Some deeper study and further
understanding on seismic theory, focal mechanism, features of earth medium and propagation of
seismic wave will help solving the problems. Digital seismic observation and digital seismology
study become very important aspects in the recent seismic study all over the world. The
National Digital Seismic Network and the Regional Digital Seismic Network completed during
the “Tenth Five Year Plan” will greatly increase the quality of seismic observation. The digital
observational data will be widely used in the research of seismic mechanism and earthquake
prediction. The report has started the first step on the study of new seismic parameter and on the
compilation of its catalogue, which will truly encourage the relevant research in the future.

The key “Research on Techniques of Mid- and short-term Strong Earthquake Prediction
in Yunnan Province” (2001NG46) conducted during the “Tenth Five Year Plan” sponsored the
research and publication of the project.

Huangfu Gang
Director of Seismic Bureau of Yunnan

August, 2003
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Figure 1. On-site seismic network in Yao'an, distribution of located aftershocks,
the locations of pre-shocks and the main shock
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Figure 3. On-site seismic network in Yongsheng; distribution of located
aftershocks; the locations of the main shock
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Figure 2. Distribution of 3D perspective drawing of Yao'an after shocks;
the azimuth angle of visual angle is 305°, top view is 15°
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Figure 4. Focal distribution of 3D perspective drawing of Yongsheng after shocks;
the azimuth angle of visual angle is 300°, top view is 15°
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Ilustration

After the two moderate strong earthquakes with magnitudes M5.9 and 6.5 occurred in
Yao’an in the morning of Jan. 15, 2000%}, a set of 6 mobile digital seismographs was installed
around the main earthquake as a near source observation network, which could obtain the digital
data of seismic wave near the source and monitor the spatial and temporal variation of seismic
sequence in real time. There were 2829 aftershocks recorded from 16:36 Jan. 15 to 07:26 Feb. 2,
2000. The location of the epicenter is shown in Figure 1 and 2, and the seismic parameters were
detected by seismic network of Yunnan.

A network of 6 digital seismographs was set up around the epicenter of Yao’an earthquake.
The location of the stations is shown in Figure 1, and their heights and lithology are shown in
Table 1.

Table 1. Basic situation of on—site seismic network in Yao’an

22;): Name of Station Height/m Lithology Period of Operation
1 Yao’an Hotel 1900 Sedimentary layer 2000.1.15~2.01
2 Guantun 1920 Sedimentary layer 2000.1.15~1.31
3 Dahekou 1840 Sedimentary layer 2000.1.15~1.31
4 Piela 2000 Sandstone 2000.1.16~1.31
5 Mayou 1840 Sedimentary layer 2000.1.16~1.31
6 Balazha 2000 Sedimentary layer 2000.1.16~1.31

After the strong earthquake with magnitude 6.0 occurred in Yongsheng at 13:35, Oct. 27,
2001%, a set of 6 digital mobile seismographs was installed around the main earthquake as a
near source observation network, which could obtain the digital data of seismic wave near the
source and monitor the spatial and temporal variation of seismic sequence in real time. There
were 653 aftershocks recorded from 22:15 Oct. 28 till 13:13 Nev. 28, 2001. The location of the
epicenter is shown in Figure 3 and 4, and the seismic parameters were detected by seismic
network of Yunnan.

A network of 6 digital seismographs was set up around the epicenter of Yongsheng
earthquake. The location of the stations is shown in Figure 3, and their heights and lithology are
shown in Table 2.

The observation system consists of three parts shown in Table 3 and 4. The seismometer is
a three component velocimeter with short period (Model JC-V100-3D); the word length and
sampling rate of the recoder are 16 bit and 100Hz respectively (Model EDAS-3M); the time

.._8__



