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Abstract: The long-time trend change shape and evolutionary characteristics of subsurface fluid in North
China before M;=6.0 earthquakes since 1976 are analysed. The results show that the begin time of long-
time trend change of subsurface fluid is earlier, and the range is wider, with the characteristics of com-
patibility, repetilion and migration etc. The migrate direction along major tectonic belt is from wide outer
regions to epicenter area, or from epicenter area to wide outer region. The shape of changes show trend
turn change, damage annual variation and accelerating variation etc, among them the trend turn change is
majority shape. Study on level of underground water shows that the majority variation shapes of long-time
trend change on level of underground water are slow elevation or descending diminution. Then long-time
trend change of subsurface fluid and crustal deformation before strong earthquakes are comparatively stud-

ied. The results discover that the begin time of crustal deformation is earlier than it of subsurface fluid,
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the tensor-pressure variation of crustal deformation is more closely related with the level variation of un-

derground water, namely if change of crustal deformation shows mostly slow pressure or tensor diminu-

tion, the change of underground water level shows slow elevation or descending diminution. Finally, the

mechanism on long-time trend change of subsurface fluid before strong earthquake is discussed. Slow in-

cremental tectonic stress make crack of rock closure and crust deform, the crust deformation changes po-

rosity , pore pressure and permeability, causes the long-time trend abnormal change of subsurface fluid in

the early stage of preparation earthquake. The tectonic stress slowly enhancing and congregating to future

seismic center cause the change to migrate into future seismic center. The continuously upwelling of deep

material and increment influencing range make the change migrate from future seismic center to outlying

zone.

Key words: Subsurface fluid; Crustal deformation; Strong earthquake; Long-time trend change;
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Distribution of observing sites of subsurface fluid and crustal deformation in North China.
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Fig. 2 Subsurface flow variation of Changli well in Hebel
province before Zhangbei M.6.2 earthquake.
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Fig.3 The long-time trend changes of groundwater level
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before Tangshan M:7.8 earthquake.
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Fig.4 The monthly mean change of groundwater levels.
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Fig.6 The relational graph of long-time trend change of
subsurface flow between time and epicentral

distance before Tangshan M. 7.8 earthquake.
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Fig.9 The mechanism and process sketch of seismic precursor anomaly.
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