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The Alaska Earthquake Center participates in the National Tsunami Hazard Mitigation Program by
evaluating and mapping potential tsunami inundation of coastal Alaska. Tsunami threatened communities
are distributed along several segments of the Aleutian Megathrust, each segment is characterized by a
unique seismic history and tsunami generation potential. A critical component in the tsunami modeling is
accurate identification and characterization of potential tsunami sources. As it was demonstrated by the
2011 Tohoku tsunami, the maximum considered event for a segment of the subduction zone was
underestimated. This emphasizes the importance of the detailed knowledge of the region-specific subduction
processes, and using the most up-to-date geophysical data and research models that define the magnitude
range of possible future tsunami events.

We present a technique to develop maximum credible tsunami scenarios for locations that have short
or nonexistent paleoseismic/paleotsunami record, and lack modern seismic and GPS data. We employ data
on the slip deficit along the Aleutian Megathrust, based on GPS campaign surveys, analysis of the seismic
reflection data across the arc, the Slab 1.0 interface surface, empirical magnitude-slip relationships, and the
numerical code that distributes slip among the subfault elements. We define hypothetical asperities along the
megathrust and in down-dip direction. We then calculate coseismic deformations and perform a set of
sensitivity model runs to identify coseismic deformation patterns resulting in highest runup at a given
community. Because of the extra fine discretization of the interface, we prescribe variable slip patterns, both
along strike and in the down-dip directions. We show that the near-field tsunami runup in target
communities is highly sensitive to variability of slip along the rupture area.

We perform simulations for each source scenario using AECOs numerical model of tsunami
propagation and runup, which is validated through a set of analytical benchmarks and tested against
laboratory and field data. Results of numerical modeling combined with historical observations are compiled
on inundation maps and used for site-specific tsunami hazard assessment by local emergency planners.
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