Impact of Very Early Afterslip on Faults Slip Budget
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Résumé

Accurately assessing the slip budget of a fault is crucial for studying earthquake behaviour
and forecasting seismic events, as this involves understanding how stress is released during
and after an earthquake. Postseismic slip, which can last for weeks or months, is a key factor
in this assessment. However, traditional methods using daily GNSS position time series often
fail to capture the first 12 hours after an earthquake, resulting in an underestimation of the
slip budget up to around 30%, shown for some major earthquakes. To address this issue, we
use high-rate GNSS data from the Nevada Geodetic Laboratory to capture the very early
postseismic (VEP) phase, offering insights into the first 12 hours following an earthquake.
Systematically comparing coseismic offsets from daily and high-rate time series across mul-
tiple earthquakes of wide range of magnitudes yields statistically significant estimates of the
VEP phase’s impact on the overall slip budget.
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