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( 1. INTRODUCTION ) ( 2. AUTOMATED FULL WAVEFORM DETECTION AND LOCATION ALGORITHM USING COHERENCE (LASSIE) )

Induced seismicity related to industrial processes including shale gas and oil
exploitation is a current issues that implies enough reasons to be concerned. This
work is focused on a hydrofracking experiment monitored in the framework of the

We apply a recently developed automated full waveform detection algorithm based on the stacking of smooth characteristic function and the identification of high coherence in the signals recorded at different
stations (Lassie, https://gitext.gfz-potsdam.de/heimann/lassie, Heimann et al., 2017). This python-tool earthquake detector is based on the stacking of characteristic functions of P- and S-waves according to
the energy variations calculated from the square amplitudes of each trace (Figure 2). An unsupervised detection catalogue is generated with real data for a time period June-September 2016 (Figure 3 and 4).
SHEER (SHale gas Exploration and Exploitation induced Risks) EU project at the | A manual revision of the detected signals reveals that most detections are associated to local and regional seismic signals, decreasing this activity after two months of the last fracking operations (Figure 3a).
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Figure 5. a) The location of the largest event (Figure 4a) is refined using an accurate waveform stacking and coherence method

which uses both P and S phases (Grigoli et al., 2014). b) A synthetic microseismic catalogue generated in Lopez-Comino et al.,

(2017a) is used to estimate the moment magnitude (M,,). Maximum amplitudes according to the hypocentral distance for each

station and the M,, for each source are plotted for this synthetic catalogue (left). This domain is extrapolated with a plane that

fits the synthetic data and allows a more accurate estimation of the M,, (right). Black open circles indicate the values of

maximum amplitudes recording in different seismic stations for the largest event, revealing a M,, of 1.15 (black line). Note the
i plit are calculated in terms of ground displacement (meters) removing the instrumental response.
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"| Figure 4. Examples of different detections by the Lassie algorithm using continuous recording. ﬁ HELMHOLTZ
Waveforms are band-pass filtered in the frequency range 2 - 15 Hz. The time (s) is shown on the x-
axis and the reference time is displayed in the lower right corner of each box. | ASSOCIATION
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