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Abstract: To solve the sensitivity problem of the initial value in the MLE algorithm for ETAS model parameter S

estimation, the GA+MLE method has been proposed in this paper. We take the results of GA (genetic algorithm) as P
the initial input of MLE, and then estimate the ETAS model parameters more accurately. Under two conditions of 49
quick load and slow unload, the features of fluid triggering, self-generation of earthquakes and sequence decay in

the Three Gorge Reservoir area has been studied by the ETAS model. The potential influence of fluid intrusion and
load-unload process on seismicity has been discussed roughly. The results show that for quick load phase, the

ETAS model parameters, py, @ and p, as well as the R, the ratio of fluid-induced earthquakes to total

earthquakes, have a positive correlation, all of which showing a similar changing tendency: from small to large,

and then to small. But the statistic difference of p value is not very obvious. For slow unload phase, ¢ and R,

values decrease unceasingly. Averagely, the fluid triggering on seismicity is something strong during the quick load

phase. Meanwhile, the self-generation of earthquakes enhances obviously and decay tends to slow down. During

the slow unload stage, the fluid triggering on microearthquake activity is relatively weak. In this situation the self-
generation is weak and the decay is somewhat quick. For different phases, the influence of fluid triggering on

seismicity is weak during the initial phase of water storage. With the time going and with the increase of water

level, the pore pressure increases gradually due to the fluid intrusion, and the fluid triggering on seismicity

increases obviously. Most of microearthquakes during this phase are caused by the direct fluid triggering (Rb>

95%). After the time long enough, the medium several kilometers below the reservoir becomes saturated under

the new condition and the influence of fluid intrusion tends to be stable. In this case, the pore pressure

approaches constant and the variation of pore pressure approaches zero, therefore the fluid triggering on
microearthquakes decreases gradually.



