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Fig. 1 Epicenter distribution map (a) and travel time graphs of P and S waves (b) about selected earthquakes
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Fig. 2 Spatial distribution map of stations with high and low velocity ratios in Yunnan in different periods
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Tab.2  Statistic of change characteristics of wave velocity ratio of stations in the area within 100 km

of the epicenter before the My =5. 0 earthquakes in Yunnan since 2013
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Fig. 4  Contour map of the mean value of wave velocity ratio change in different time periods
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Yunnan Tonghai M S. 0 Earthquake in 2018
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Abstract

Based on the phase arrival time data of the M| =2. 0 earthquakes recorded by Yunnan Digital Seismic Net-
work from Jan. 1, 2011 to Jul. 31, 2018, we calculated the wave velocity ratios of 51 stations by using the Wa-
dati method of single station and multi-earthquake, and analyzed the temporal and spatial evolution characteris-
tics of wave velocity ratios before the Tonghai M5. 0 earthquake on Aug. 13 and Aug. 14 in 2018. The results
show that: (1) Before the Tonghai earthquake, the mian characteristic of the wave velocity ratio near the epi-
center shows high value changes. The wave velocity ratio of four stations experienced the process of decline — re-
covery in a long period before the high value. (2) There is a certain relationship between the occurrence time
of wave velocity change and epicentral distance. The time of wave velocity ratio begins to decline, rise and reach
high value of the Tonghai Station which is closer to the epicenter is later than that of Jianshui, Yuanjiang and
Gejiu Stations which are farther from the epicenter. (3) The epicenters of the four M =5. 0 earthquakes in
Yunnan from 2015 to 2017 located at the area of decreasing or the positive and negative changes of wave velocity
ratio in one year before the earthquake. And the location of epicenter of Tonghai earthquake follows the same
law, which is the intersection zone of increasing and decreasing wave velocity ratio from Jan. to Jul. in 2018. The
preliminary analysis suggests that the increasing of the wave velocity ratio before the earthquake may be due to
the fluid infiltration around the epicenter during the late stage of the seismogenic process. The participation of flu-
id makes the micro-crack caused by stress enhancement in the early stage reaches the state of water saturation,
resulting in the wave velocity ratio v,/ v increased.

Keywords: the Tonghai M¢5.0 earthquake; wave velocity ratio; Wadati method of single station and

multi-earthquake; Yunnan



