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Abstract: Our country has established an improved seismic underground fluid observation net-
work. Underground water level is an important earthquake precursor factor and is applied to pre-
diction measures. The observation data of groundwater level is an integrated parameter and in-
cludes many components determined by such factors as precipitation, atmospheric pressure,
Earth tide, and geological structures. To highlight the influence of tectonic forces on groundwa-
ter level and to recognize the earthquake precursor information obtained by this parameters must
be separated from original observation data. Components influenced by Earth tide and atmospher-
ic pressure can be separated on the basis of a widely used theory. The influence of climate condi-
tions on underground water level at a watershed scale, changes of which are long-term and peri-
odic, can be separated through smooth processing methods. On the contrary, rainfall peaks influ-
ence underground water level, which reduces the effects created by structure forces; therefore,
the identification of earthquake precursor information is difficult. In order to highlight tectonic
forces on groundwater level, it is necessary to separate the peak value of rainfall effects on under-
ground water level.

In our study, we regarded the observation data of groundwater level as a linear combination

of all of the components. Changes caused by Earth tide and atmospheric pressure were first sepa-
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rated according to the BAYTAP—G procedure. Then, because quick and slow response existed in
the influence of rainfall on groundwater level, these effects were distinguished by applying base
flow separation methods. Changes induced by rainfall were separated from groundwater level by
using base flow separation methods. By analyzing the relationships between the curve feature of
every component and local seismic activities, local earthquake precursor information on groundw-
ater level could be recognized. In this study, we selected as research objects two observation
wells including the Deyang Well in Sichuan, one of China’s earthquake underground fluid observa-
tion networks, the and Tuanjie—1 Well, one of the earthquake underground fluid dynamic moni-
toring networks located downstream of the Jinshajiang River. Based on the data of underground
water level and pressure from the Deyang Well from April 1 to June 30, 2008, we analyzed the
changes in curves before and after the M8. 0 Wenchuan earthquake that occurred on May 12,
2008. On the basis of synchronous observation data of underground water level, rainfall, and
pressure of the Tuanjie—1 Well from December 1, 2010, to December 31, 2011, we analyzed the
effects of rainfall on water level.

Results show that methods that regarded the underground water level as a linear combination
of various factors and separated types of effect value from the original data were effective in prac-
tice. In addition, base flow separation methods were effective in reducing peaks of the rainfall in-
fluence on underground water level. Thus, earthquake precursor information can be identified
more effectively. Once significant change occurs, whether such change is induced by earthquake
activities needs to be considered. Through systematic research of a large number of typical earth-
quake examples, a regional earthquake precursor change model can be created, which can be used
for earthquake prediction.

Key words: Groundwater level; Earth tide; Atmospheric pressure; rainfall; Base flow separating

method; Eearthquake precursor
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