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Abstract

Whether there exist “earthquake precursors that facilitate earthquake prediction”? From rock
experiments Ma Jin, Academician of CAS P, found that when the specimen is loaded near to its
strength limit and enters a meta-instable stage, it emits characteristic signals of strain, displace-
ment, and temperature, and then the rock specimen breaks. Before a large earthquake can we ob-
serve such signals? If we can, how do we know the stress has reached the peak strength? In 550
days before the Wenchuan earthquake the YRY 4-component strainmeter in Guzan seismic station
received more than 3700 abnormal strain pulses, which were then attenuated after the earth-
quake. In the end of 2014 when the pulses started to appear, it is found that the k value, which
characterized the self-consistency of pulse data, was greater than 0.99; whereas the k value de-
creased gradually till 0.4 immediately before the earthquake, and the data lost self-consistency.
For self-consistency of the strain data the Earth strata should be continuous and without cracks,
the loss of self-consistency indicates that the continuity of strata in the earthquake source region
is increasingly damaged and a large earthquake may occur soon. About 5 months before the Wen-
chuan earthquake there was a quiet period without a single pulse in 5 days, then after the impul-
sive events increased again the great earthquake took place. This is similar to the acoustic emis-
sion phenomenon during rock loading; a quiet period appears when the load approaches to the
peak strength, with continuing loading acoustic emission reappears then the rock specimen
breaks. On a background of thousands of impulsive events, the loss of data self-consistency and
the appearance of quiet period are two features that help to judge whether the loading of strata
has entered the meta-instable stage and when it reaches to the strength limit, thus leading to the
inevitable occurrence of an earthquake. In 440 days before the Lushan M7 earthquake of 2013, the
Guzan station recorded again more than 1000 pulses, and a quiet period of 5 days appeared 2
months before the earthquake. By setting up a precise strain monitoring network in proper loca-
tions, we may be able to observe and identify “earthquake precursors that are useful for earth-
quake prediction”. Whether the knowledge acquired from Wenchuan and Lushan earthquake ob-
servations is general or specific, it remains to be tested in future practice.
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Figure 1. Guzan station 2006/11/01 to 2016/12/31, ten years of hourly data
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Figure 2. Guzan station 2007/01/1-3, strain data
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Figure 3. Guzan station 2008/3/28-31, 4 days, 1 - 4 strain data
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Figure 4. Before the Wenchuan earthquake, November 7, 2006 to May 10, 2008, Guzan every 10 days record of the strain

step and pulse number
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Figure 5. Guzan station 2007/11/21-25, 5 days, 1 - 4 strain data
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Figure 6. Before the Lushan earthquake, February 1, 2012 to April 20, 2013, Guzan every 10 days record of the strain step
and pulse number
6. ALLMFERT, 201242 B 1 HE 20134 4 A 20 H, HEAE 10 RIZRIINTM KSR HANT L



R &

100
80 §
60 ]
40 i RAEAR

20 1
01 LAE3 B

B
w -
8 /J\/\/W\/\ e
-40 1 ’\\\///\\/\\\//\\\/—\\//ﬂ\v/”\\//\\y/’\\//\\\
60 AR 1
-80 18+ 3%
-100 4 DB + 48
120

— T T T T T T T T T T T
-1000 O 1000 2000 3000 4000 5000 6000 7000 8000
W] (min)

Figure 7. Guzan station 2013/2/10-14, 5 days, 1 - 4 strain data
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