Synthetic ground motions to support the near-field seismic hazard prediction in Fennoscandia
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The relevance of near-field earthquakes to the safety of nuclear power plants (NPP) in Fennoscandia is very high. De-aggregation from probabilistic seismic hazard assessment (PSHA) studies indicate that the prevailing source of hazard for ground accelerations of engineering interest (e.g. PGA>0.5 m/s2), is from mid-magnitude earthquakes in the vicinity of the NPPs. The maximum magnitude (Mmax) is an important factor but the distance range beyond 100km has a small contribution. Conversely, there are very few recordings of Fennoscandian earthquakes in the range of distances of this highest interest. With low activity rates and since earthquakes in Fennoscandia occur widely distributed in the region, the seismic networks with the current station density are  also not likely to record mid-magnitude events at short distances.
As the task of estimating ground motions in the near-field of an NPP (0<D<50km) is crucial and since this distance range is poorly covered by seismic measurements, we propose the use of physics-based modeling to create synthetic ground motions. In this work, we present a synthetic ground motion dataset created using the hybrid modeling method developed in earlier NKS projects (2015/2016). In this work we modelled earthquakes with magnitudes of Mw ≈ 4.3, 5 and 5.5, and output ground motions up to 50 km from the hypocenter of the earthquake. For each magnitude, a few possible depths and fault rupture scenarios were modelled based on observed earthquakes in Fennoscandia.
For Mw ≈ 4.0 there are some measurements overlapping with synthetic data. Hence, we have a way to test the accuracy of the models in comparison with the existing measurements and understand the relevance of the model outputs in the Mw=4.5-5.5 magnitude range. At the same time, we compare the synthetic ground motion datasets with the G16 ground motion prediction equation (GMPE) developed for central and eastern North America. In the broader context, we work on an adaptation of the G16 to the Fennoscandian environment. In this study, the synthetic data is used only to guide the extrapolation of the GMPE to short distances and provide comparison for higher magnitudes (Mw=5.5).
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