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Detection of Possible Slow Slip Events Using Seismic and Geodetic Approaches in Costa Rica
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Slow slip events (SSEs), spontaneous transient aseismic slip lasting from days to years, are common
in subduction zones. Stress perturbations associated with SSEs can increase background seismicity,
inducing earthquake swarms and disturbing repeating-earthquake cycles. While such seismic
activity provides indirect indicators of transient aseismic slip, GNSS displacement time series
records slow fault slip more directly. In this study, we integrate analyses of earthquake swarms,
repeating earthquakes, and GNSS time series to detect transient aseismic slip offshore Costa Rica
in the Central America subduction zone. Earthquake catalogs from 2015 to 2020 were constructed
using deep-learning-based phase picking and event association. Earthquake swarm activity was
identified using the spatiotemporal ETAS model, and repeating earthquakes were detected based on
waveform cross-correlation. SSEs were extracted from GNSS data using AIC-based model selection.
Preliminary results show clustered seismic activity offshore the Nicoya Peninsula, partly coincident
with geodetically detected SSEs.
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