35 3 Vol. 35

No. 3

2013 9 CHINA EARTHQUAKE ENGINEERING JOURNAL Sept. » 2013

8.0 7.1
7.0 6.6 o

KW AR A ik Ag!
(1. ( ). 100085
2. , 100081)

DK E ALt T 2008 i) Ms8. 0 3 E 2010 5 2kt Ms7.1 3 E F= 2013 4 £y M7, 0 SR E
Ms6.6 ®EFI ARG FRAREFRKBERERERZ, 2T HHFIE, ZREF . X4 RBEFFEKR
T ARARYMEZF,FRERAEMEFIEFRKR ZF,EZRKER E 0 EEE ., W8EfFS
J8) i R BN S E L PP A B BARE R KM B At e B WE B E e A AR R AR kB IRT
T X AP IR 4G R A ALEE

PR RUE R N B AR B L DR B R
: P315.723 A : 1000—0844(2013)03—0535—07
DOI:10. 3969/j. issn. 1000—0844. 2013. 03. 0535
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Abstract: The study of co-seismic response is one of the most direct and effective methods of re-
vealing the stress and strain response law of the crust, which a key issues in Earth science. To
some extent, the co-seismic response of groundwater temperature reflects the crustal deformation
and ground vibrations caused by subsurface deformation, pores, or fissure changes, and vertical
migration of groundwater. The 2008 Wenchuan ( Ms8. 0), 2010 Yushu ( Ms7.1), and 2013 Lus-
han ( Ms7.0), and Minxian ( Mgs6. 6) earthquakes had substantial impacts on subsurface fluids in
the Chinese mainland; however, the co-seismic response characteristics caused by the four earth-
quakes differed significantly. The range, magnitude, and duration caused by the last three earth-
quakes were far lower than those of the Wenchuan earthquake. Although the response character-
istics caused by the Yushu and Lushan earthquakes differed, they had essentially the same magni-
tude.

The co-seismic effect caused by the Wenchuan earthquake was significantly higher than that
of the other earthquakes. Although seismic responses were noted throughout the entire Chinese

mainland after the Wenchuan earthquake, similar shock responses were detected mainly near the
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epicenters of the earthquakes. The co-seismic effects caused by the same-magnitude Yushu and
Lushan earthquakes also differed. For example, the effect was observed in North China, central
China, Sichuan, Yunnan, and Tibet after the Yushu earthquake; however, that of the Lushan
earthquake was concentrated mainly near the epicenter in Sichuan, Yunnan, Chongqging, and oth-
er areas. Therefore, the influence of Yushu earthquake may be much larger than the Lushan
earthquakes. The co-seismic amplitude of the Wenchuan earthquake was generally higher than
that of the other three earthquakes; however, it was significantly higher near the epicenter of the
earthquake. The depth of sensors in the well water had a very strong influence on co-seismic re-
sponse because the co-seismic direction and magnitude differed when the water temperature sensor
was placed at different depths in the same well.

This phenomenon may be related to epicentral distance and magnitude and may be affected by
the rupture mechanism and the stress and strain sensitive extent response to aquifer media of the
observation points.

Key words: well water temperature; co-seismic responses; Wenchuan earthquake; Yushu earth-

quake; Lushan earthquake; Minxian earthquake
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Fig. 3 Distribution of co-seismic response of well water temperature in Chinese mainland to 4 strong earthquakes
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Table 1  The co-seismic responses characteristics of well temperature (more than one time) to 4 strong earthquakes
/C /C /C /C
0.008 3 0.002 8 — — — —
0.146 2 0.006 9 — — 0. 001
0.003 3 0.002 4 — — 0.001 3
0.098 2 0.019 3 - — - —
0.000 8 0. 004 — — — —
0.003 9 - - - - 0. 000 2
0. 006 — — — — 0.002 3
- — - - 0.024 8
0.023 6 — — — — 0.033 4
32= C ) - — 0.109 2 — —
32= ) - - 0.059 1 — —
— 0.011 — — 0.001 1 — —
— 0.148 8 — — 0.049 3 — —
— 0. 000 6 — — 0.0015 — —
0.006 5 0.021 - — - -
0.004 5 — — 0.001 8 — —
0.110 3 0. 007 — — — —
0.114 — - 0.063 — —
0.018 7 0.011 9 0.002 1 - -
0.026 4 — — 0.0.05 — —
— — 0.0061 - —
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Fig.4  Co-seismic response curves of water temperature at Hengliang and Luyang well in Wenchuan 8. 0 earthquake
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