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Abstract: This paper quantitatively analyzed the dynamic variation of groundwa-
ter-table in Beijing induced by water overdraw and the contributing factors of
such variation, and discussed how to extract earthquake precursor information
on the background of water overdraw. The main factors affecting dynamic
groundwater-table variation in Beijing region are groundwater drawing and rain-
fall, and the tendencious variation of the groundwater-table is directly related to
the groundwater overdraw. Using regression analysis, this paper quantified the
relation between the water overdraw and groundwater-table variation, providing
a basis for realizing groundwater-table variation trend and evaluating the degree
of water overdraw at the observation wells in water-overdraw region. Our re-
search result indicates that, in the region where groundwater overdraw is not
severe, the earthquake precursor information can still be extracted from the ob-
servation of tendencious variation of the groundwater-table. Using mathematical
treatment to remove the tendencious and annual periodic variation, we are able

to identify trend variation of earthquake precursory anomaly.

Key words: dynamic groundwater-table variation; groundwater overdraw; re-
gression analysis; earthquake precursory anomaly
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Table 1 Statistics of groundwater resources in Beijing region during 1986—2005
I R X B - J DX kb 25 - J5 X SR LR K R 3k K AL Lt 4
T 1 /mm i (Q#hH) /m? FFREQIF)/m*  (Q#h—QIF)/m? /m T R IR/ m

1986 560 16. 54 28. 17 11.63 8.1622 0. 96
1987 570 18 27 9 8.1332 —0.029
1988 590 19. 58 21.02 1. 44 8.621v3 0.4881
1989 480 13.57 20.1 7.47 9. 547 0.9257
1990 667 21.43 20. 61 —0.82 9.442 —0.105
1991 655 21.24 21 —0.24 9.6658 0.2238
1992 491 13.59 22 8.41 10. 283 0.6172
1993 423 12.28 23.56 11.28 11.2213 0.9383
1994 724 28.6 25 —3.6 10. 989 —0.2323
1995 596 24. 35 24,45 0.1 10. 6493 —0.3397
1996 656 26.79 24.5 2.34 11.0148 0.3655
1997 410 15.1 23.1 8 11. 8512 0.8364
1998 686 24. 31 22. 81 —1.5 12. 1518 0.3006
1999 373 10. 6 24,05 13. 46 13.3081 1.1563
2000 438 12.18 25.52 13. 34 15.0552 1.7471
2001 462 12.2 24,53 12 16. 5494 1.4942
2002 413 11.8 21.53 9.74 16. 593 0.0436
2003 453 12 21.59 9.59 17.0912 0.4982
2004 539 15.2 22.19 7.0 17. 821 0.7928
2005 468 13.77 22.09 9.33 19. 263 1. 442

e ZHERSIA: O dbstmikss R, dba i K& HEA R (2000—2005 4E ) 5 @ b 58K FI K HL Hroc . b 504l K % 5
PERE(1986—2002 42).
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