Interpreting hydrodynamic conditions from deposit properties.
The ability to recover aspects of tsunami flow conditions through examination of tsunami deposits would lead to a wealth of useful information.  With knowledge of historic and pre-historic tsunami flow depths and velocities, for example, coastal structures could be designed to withstand the associated fluid forces
.  To make the connection between deposit and flow, much research is needed, requiring collaboration between traditionally separate disciplines.  To grasp the level of information contained in a deposit will require researchers from fields such as 

· Geology; to examine modern and ancient deposits and characterize them, including the vertical and horizontal structure of the deposit and identification of local topographical features which may have controlled the overland flow behavior
· Sediment transport physics; to understand the entrainment, transport, and deposition of sediment in a tsunami, using numerical, experimental, and field studies
· Hydrodynamic modeling; familiarity with the large-scale propagation of tsunami waves across oceanic basins, the medium-scale bathymetry/topography forcing which can control local tsunami properties, and small-scale turbulence phenomena which drive transport in the nearshore 

A research project looking to interpret tsunami deposits must focus on the current gaps of knowledge.  These gaps include developing systematic ways to identify and record deposits in the field, understanding the fundamental relationships between fluid flow and sediment deposits, and grasping the dynamics of overland tsunami flow.  It is expected that to close these gaps, a combination of field, experimental, and numerical studies will be needed.
Experimental Opportunities

One of the weak links in our ability to interpret deposits is our understanding of sediment transport on short time scales.  Ongoing projects (e.g. CROSSTEX) aim to better this understanding, in the context of wind waves. Tidal transport models (e.g. Delft-3D) are established, albeit highly empirical.  Tsunami waves are intermediate in period and tsunami studies may draw from both the tidal and wind wave perspectives. For example, a breaking tsunami bore front might resemble the inner surf zone of a wind wave, and the fairly steady flow behind the front might be reasonably represented by tidal currents.  
To close this gap, experimental work must be undertaken, in conjunction with existing studies, to look at the most basic and fundamental aspects of tsunami-induced transport.  The use of large facilities such as Oregon State’s NEES Tsunami Basin would be ideal, and could be utilized to tackle questions such as:
· When is the tsunami in an erosive or deposition state, and how does irregular topography control these states?

· What is the importance of a bore front with respect to erosion, transport, and deposition?

Numerical Opportunities

Numerical models for large-scale tsunami propagation are well established; however models aimed at the nearshore transformation of a tsunami, including turbulence and wave-structure interaction, are not.  To understand the sediment transport due to overland flow, we must first understand the forcing hydrodynamics.  Numerical models are becoming increasingly capable of studying this problem, and should be exploited.  Issues related to uncertainty and sensitivity are typically ideal for numerical studies, and might, for example, be used to answer the questions:
· How unique is the relationship between a given tsunami and the inferred hydrodynamic conditions which created it?

· How does uncertainty in the tsunami source and the local bathymetry/topography impact the confidence of the deposit interpretation?

Field Opportunities

Tsunami deposits have structure on scales ranging from grain scale structure such as imbrication up to horizontal grading of entire deposits.  These structures presumably reflect conditions in the tsunami flow that created them.  Measurement of vertical and horizontal grading has advanced tsunami deposit studies.  However, we have not systematically measured other sedimentary features such as lamination, imbrication, and density sorting.  Continued work on horizontal and vertical grading, in conjunction with studies of these other features, may provide insight into these questions:
· How does variation in source along shore affect patterns of sorting in tsunami deposits? 
· In cases where multiple deposits can be observed at the same location, how are variations in wave structure recorded in the deposit?
· What spatial distribution of sediment source do fossils and other tracers record?
· Can more studied event deposits such as turbidites and ignimbrites provide insight into the interpretation of tsunami deposit structure?

�Should we have a more fundamental science example for NSF?


�This bullet is phrased differently...  What is the specific role of hydrodynamic modeling (ie "to examine..." or "to understand...")


�I don't understand what Pat mean here.





