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[bookmark: _GoBack]Figure 1. Map of south-central Alaska and the Alaska Peninsula, identifying major active or potentially active faults (dark purplemaroon lines) and rupture zones of the 1938, 1946, 1948, 1957, and 1964, 1965, 1986, and 1996 earthquakes (light shaded areas). Red triangles indicate historically active volcanoes. 	Comment by pkdavis: I don't see any red triangles...
Figure 2. Map of Shumagin Islands archipelago, showing locations of the city of Sand Point and the abandoned village of Unga.
Figure 3. Map of the Alaska Peninsula from Kodiak Island to Unalaska Island. The rupture areas of the latest sequence of great earthquakes are shown by hashed shapes. The dashed red rectangle marks the spatial extent of the map shown in figure 2.
Figure 4. Source region and observations of the 1788 tsunami, according to Soloviev (1968, fig. 1). Legend symbols: 1. Presumed locations of earthquake rupture zone; 2. Places where tsunami was actually observed; 3. Possible places where tsunami was observed; 4. Approximate heights of tsunami (in meters). Locations of significant historical ruptures are outlined by transparent red shapes.
Figure 5. Earthquakes along the Alaska Peninsula and Aleutian Islands, from the Alaska Earthquake Center catalog. Small dots correspond to earthquakes with magnitude less than 5; large dots are related tomark earthquakes with of magnitude of 5 or greater. Red/orange/magenta contours mark locations of previous rupture zones, accordingdetermined by  to the aftershocks recorded in the catalog. Red arrows indicate the rate of convergence between the Pacific and North American plates. The trench is marked by dashed purple blue line. Location of the Shumagin seismic gap is noted by heavy orange dashed lines. 
Figure 6. Map of the northern Pacific Ocean; red stars showing epicenters of major earthquakes associated with water disturbances observed in Sand Point. Red dotsGold shaded area marks locations of potential submarine landslides near the Aleutian Trench.; red arrows indicate Ddirections of potential landslide-generated waves are marked by red arrows. 
Figure 7. Nesting of bathymetry/topography grids for numerical modeling of tsunami propagation and runup. The coarsest grid, Level 0, covers the central and northern Pacific Ocean area. Location of each subsequent embedded grid is marked by a red rectangle. Maps of the high-resolution grids, Level 4, are not shown because these grids do not nest any other grids. The red semi-transparent rectangles mark areas of the grid refinement. 
Figure 8. Locations of real-time kinetic global positioning system (RTK GPS) measurements at Sand Point.
Figure 9. (I) Measurement of sea level in MHHW datum and relation of base station datum to MHHW datum. (II) Predicted water-level dynamics in Sand Point and fitted GPS measurements of water level in MHHW datum.
Figure 10. Vertical deformations of the ocean floor and adjacent coastal region (in meters) corresponding to Japan’s March 11, 2011, Tohoku earthquake, based on finite fault model III by Shao and others (2011). Red indicates uplift; blue indicates subsidence. Red circles denote Llocations of the numbered DART buoys near Unalaska are shown by red circles.
Figure 11. Modeled water-level dynamics at DART buoys 46402 (I), 46403 (II), and 46408 (III), and the tide station 9462620 in Sand Point (IV) during the March 11, 2011, tsunami.
Figure 12. Conceptual model illustrating forearc morphological elements and locations of active faults. Upper plate seismicity is shown by small squares, extending down to the limit of the brittle region. Approximate locations of updip and downdip limits of the locked zones are shown by thick black lines. Locations of intraplate bending-related normal (tensional) and thrust (compressional) events are shown by letters T and C letters, respectively. The locked region is marked by orange shading. Modified after Byrne and others (1988).
Figure 13. Epicenters (solid orange dots) of underthrusting earthquakes north of the trench and their associated depths and focal mechanisms (fig. 9 of Tichelaar and Ruff, 1993). Epicenters (red stars) and aftershock regions (crosshatched) of the 1964 and 1938 earthquakes are also shown. The 35 km (22 21.7 mi) depth contour of the plate interface, as inferred from the earthquake depths, is shown by a solid green line. Seismic coupling extends down to 37–41 km (23–25.5 mi). 
Figure 14. Earthquakes near the Shumagin Islands, from the Alaska Earthquake Center catalog. Small dots correspond to earthquakes with magnitude less than 5; large dots are related to earthquakes with aof magnitude of 5 or greater. The trench is marked by the dashed black line. Black rectangles mark locations of the fault planes, for which the percent of unit coupling is estimated by Cross and Freymueller (2008). Depth to the top of each set of fault planes is 5 km (3.1 mi). Location of the Shumagin seismic gap is marked by dashed orange lines. Parts of the rupture patches associated with the 1946 and 1938 earthquakes are shown by red lines. Red arrows show annual movement of plates along the trench.
Figure 15. Discretization of the plate interface model into a set of rectangles used to compute the coseismic vertical displacement using formulas developed by Okada (1985). Colored lines mark depth contours (in km) of the reconstructed plate interface.
Figure 16. Assumed slip distribution along the plate interface for cases A through E (panels I–V, respectively), modeling a Mw 7.5 rupture near the Shumagin Islands. Slip location varies in the downdip direction of the plate interface while preserving the same patch configuration in the along-strike direction. Panel VI shows slip distribution for the Simeonof Island segment; updip and downdip boundaries are selected such that Simeonof Island is located at the point of near zero coseismic deformation. The parameterization of slip in the along-dip direction is based on the analytical approximation by Freund and Barnett (1976). The redColored lines are associated with the show depth contours (in kilometers). 
Figure 17. Computed vertical ground surface deformations related to cases A through E are shown in (panels I–V, respectively). Vertical deformation for the Simeonof segment is shown in panel VI. Coseismic ground subsidence is indicated by blue shading; areas of uplift are shown in red. 
Figure 18. Modeled water-level dynamics in Sand Point for six ground-surface deformations related to cases A–E and the Simeonof segment as shown in figure 17. Should we explain the significance of the purple and red shaded areas?
Figure 19. Results of the optimization algorithm that maximizes the linear combination of water dynamics related to cases A–E. Panels I–V show the optimized water-level dynamics in Sand Point for various starting combinations of weights (αA, αB, … , αaE). The optimization algorithm finishes when a local maximum is attained. The resultant values of αA, αB, … , αaE, which are associated with the obtained derived local maximum, along with the related maximum value of slip (Max. Slip) for each slip pattern, are listed in the gray rectangle. The red arrow indicates the time when the maximum is achieved.
Figure 20. Results of the optimization algorithm that maximizes the linear combination of water dynamics related to cases A–E and to the Simeonof segment. The weights (αA, αB, … , αaE) associated with cases A–E are allowed to vary, while the contribution of the Simeonof segment is fixed such that the maximum slip at the Simeonof segment is equal to 35 m (115 114.8 ft). Panels I–V show the optimized water-level dynamics in Sand Point for various starting combinations of weights (αA, αB, … , αaE). The optimization algorithm finishes when a local maximum is attained. The resultant values of αA, αB, … , αaE, which are associated with the obtained derived local maximum, along with the related maximum value of slip (Max. Slip) for each slip pattern are recorded in the gray rectangle. The red arrow indicates time when the maximum is achieved.
Figure 21. Proposed slip distribution along the plate interface for hypothetical Mw 8.8–8.95 earthquakes related to scenarios 1–6. Slip values (in meters) are labeled with small black numbers. Depth contours of the Aleutian interface are shown by colored lines. 
Figure 22. Computed vertical ground surface deformation related to the proposed slip distributions shown in figure 21. Coseismic ground subsidence is indicated by blue shading; areas of uplift are shown in red. 
Figure 23. Computed vertical ground surface deformation related to the Mw 9.0 hypothetical SAFRR project earthquake (I), the Mw 9.0 hypothetical earthquake in the Cascadia region (II), and the Mw 8.6 outer-rise earthquake along the Shumagin Islands (III). Coseismic ground subsidence is indicated by blue shading; areas of uplift are shown in red. 
Figure 24. Modeled potential inundation near the Sand Point harbor for scenarios 1–6 (I) and scenarios 7–9 (II). Modeled potential inundation around the Sand Point airport for scenarios 1–6 (III) and scenarios 7–9 (IV). The DEM corresponds to the present-day MHHW datum. Due to the steep topography, inundation areas for several tsunami scenarios have a common boundary, and the plotted extents of the inundation areas may overlay each other. Maximum estimated inundation from all scenarios is shown by the bold red line. The location with the recorded water level dynamics in Humboldt Harbor is marked by a red triangle in panels I and II.
Figure 25. Time series of water level near the Sand Point harbor for scenarios 1–6 (I) and scenarios 7–9 (II). The vertical datum is selected such that zero corresponds to the pre-earthquake sea level.
Figure 26. Maximum composite potential inundation extent near the Sand Point harbor (I) and near the airport (II) from all scenarios, and maximum composite flow depths over dry land. The DEM corresponds to the present-day MHHW datum. 
APPENDIX A
Appendix A-1. Locations of time-series points around Popof Island in Popof Strait and Humboldt Harbor. Red rectangles mark areas that are enlarged in Appendix A-2 (I and II). Longitude and latitude locations of time-series points are listed in table 4.
Appendix A-2. Locations of time-series points near the Sand Point harbor (I) and near the airport (II). Longitude and latitude locations of time-series points are listed in table 4.
Appendix A-3. Time series of water level and velocity at selected locations in Sand Point for scenarios 1–6. Elevations of onshore locations correspond to post-earthquake MHHW datum. For offshore locations, to show the height of an arriving tsunami the vertical datum is such that zero corresponds to the pre-earthquake sea level. 
Appendix A-4. Time series of water level and velocity at selected offshore locations for scenarios 7–9. Elevations of onshore locations correspond to post-earthquake MHHW datum. For offshore locations, to show the height of an arriving tsunami the vertical datum is such that zero corresponds to the pre-earthquake sea level. 
APPENDIX B
Appendix B-1. Map showing potential maximum permanent flooding in Sand Point. Values of the subsidence according to each scenario are listed in table 2.
SHEETS
Sheet 1. Maximum composite potential inundation extent from all scenarios, and maximum composite flow depths over dry land.

