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water level and estimation of the hydraulic diffusivity
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Abstract: In this study, the 37-day time lag was estimated by cross-correlating the daily num-
ber of earthquakes and the daily water level data from 1 March 2013 to 31 October 2019 in the
Longtan reservoir, Guangxi Zhuang Autonomous Region. Based on the surrogate data test, we
confirmed the 37-day time lag was reliable. The 37-day time lag indicates reservoir-induced
enhances seismic activity rapidly after the water level reaches peak value, which may suggest
the fluid effect of reservoir water is mainly confined within the reservoir area at present. With
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the time lag, the depth distribution of the earthquakes, and the solutions of pore pressue diffusion
equations derived under periodic boundary condition, the vertical hydraulic diffusivity were
estimated to be D=(8.66%4.11) m’/s and D=(1.72%0.82) m’/s on the condition that the
pore pressure diffusion uncoupled and coupled the stress, respectively. The latter is more reas-
onable physically, which may indicate the coupling between diffusion of the pore pressure and
stress is the main reason for inducing the earthquakes in the Longtan reservoir at present stage.

Key words: Longtan reservoir; cross-correlation coefficient; surrogate data; diffusion equ-
ation; hydraulic diffusivity
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Fig. 1 Structural outlines and the distribution of seismic events from September of 2006 to October of
2019 in the Longtan reservoir
F: Luodian-Wangmo fault; F,: Gaoyu-Bamao fault; F;: Fengting-Xialao fault; F,: Maer-Lalang fault; F5: Daheng-
Daliang fault; Fg: Dangming-Guihua fault; F;: Wangmo-Luoxi fault; Fg: Changli-Ba’nan fault; Fy: Longfeng-Bala fault
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(a) The N-f map of seismicity; (b) The M-t map of seismicity and the change of water level
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L), X F 45 5E Vo/2Dh, MAALS a H5E, 0] DL A6 A7 19 25 4k 43 7 B 18] 16 8 5 5
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B Vo2Dh TEBL T, ek, FLBRE Sk, $E3R AR/ . B AR R it e o 37 d, R
FHASE ) f5c /IMESR A3 X B 19 0= 0.219, Xt 0 (1) Vw/2Dh=1.43, w=2n/T, JEI THU 1 a, h BUHHE
BB, AP HAR S D= (1.7240.82) m’/s. Al WL, &5 % EFLBRE F1 9 55 1L 77 4
A MR Y SRR E TR R 25 5 0T DA 4E IR ) EDUL R T, 224 SE 3R AR R) 4K
($230 180 d) Bf, & 75 2% AL BRI 47 105 0 ) B RR A Ak 35 D 52 M AN R 5 4 SE 38 ][] 45 /)N
(GZE/NT 180 d) B, & 75 25 SEFL IR g 5 i g B8 & W n] BE XS A 35 DA — & 5208 . i Vw/2Dh=
1.43 13 X R 11 P/Po=0.307, M4 &1 1, Jo Mk 7K 22 7K 0 4F A8 Ak 7E 330—370 m Z [H], /KA A2k
Az=40 m, W Py=pgAz/2, Hh p Rk By BE, B 1000 kg/m*, g o8 Jy i EE, HX 9.8 N/kg,
N P=60 kPa, FLERJIE 1 4484k hy 120 kPa. € A A 5 & 19 BEAK 58 4t FLBRUE J1 1) A2 16 5]

#, 120 kPa 1L BT F1 38 0 2x S 308 100 kPa 192G W 17284k, 78 IE FUR AR R DU it A& Hb iz
(Hardebeck ef al, 1998; Stein, 1999) .
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Fig. 7 Variation of the magnitude (a) and phase (b) of pore pressure as a function of vw/2Dh for different a
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(Talwani, Acree, 1984; ZEMNAE, WHEE, 1991), X KRS 7K BY 52 0 3 2 5 PR F 2 X 5 /N TE
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