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LONG-TERM GOALS
Improve the quality and availability of seabed information to modelers and operational units concerned with Mine Burial Prediction (MBP). 

OBJECTIVES 

Improve the delivery of data on the physical properties of the seabed for use in mine burial prediction, namely in the fields of geotechnics, sediment hydrodynamics and seabed classification. Interface these with other current efforts in MBP, particularly in modeling and expert systems.
APPROACH
Progressive innovation in the handling of seabed data by information systems, carried out with these processes in parallel: (i) ingestion of new datasets, (ii) development of algorithms, (iii) delivery of digital products to MBP community, with feedback. 
The project was highly collaborative, involving Drs M. Field and Jeff Williams of the USGS Coastal Marine Program, A/Prof Andy Short of The University of Sydney, The Director of Oceanography and Meteorology (Cmdr Craig Roy, DOM) of the Royal Australian Navy, Dr George Sharman and Ms Carla Moore of The National Geophysical Data Center in NOAA, Dr James Syvitski of INSTAAR in the University of Colorado, and many contributors of data including Dr Mike Richardson of NRL and Dr Phil Mulhearn of the Defence Science Organization (DSTO) Australia.
The work was done within the framework of the dbSEABED structure (Jenkins 1997), a system for the extraction of information about the seafloor from many diverse types of input seafloor data including samples, cores, probes, images, diver reports. The spatial resolution of outputs is the same as that of the original input samplings; the data is entered in the same terms as original; biogenic materials, consolidation and bioturbation are fully incorporated; the algorithmic structure allows nearly limitless extension and improvement of output capabilities without resort to data re-formatting. 
For a detailed description of methods, please see the ONR FY02 Report of Jenkins, Field & Short (2002) and also the dbSEABED set of web sites.
WORK COMPLETED

Ingestion of new datasets. 

Many new datasets were added through FY2000-02 and total holdings of attributed sampled sites is now just less than 1 million globally, 400,000 for US waters. Special effort was directed to the Gulf of Mexico and Atlantic US Margin, in order to work with the ONR experimental programs. A number of specialist datasets were also entered, namely the Australian Beach Safety Management Database (ABSMP of Dr Andy Short; SLSA 2000) which is employed internationally now for beach characterization and the (classified) RAN Mine Countermeasures Diver Database.

Development of algorithms.

New data mining algorithms (modules) have been added to dbSEABED, some with strong relevance to Mine Burial Prediction. dbSEABED now puts out Critical Shear Stress as a calculated value for the erodable part of the seabed materials, unmodified by cementation or bioturbation. This predicted ‘central’ value may then be adjusted by users to account for modifications and vary runs of MBP models. The process implements what the modeling community have always done to enter Critical Shear Stress values into sediment transport models. The calculation is based on extensive collection of experimental and field data, and is accompanied by quantitative uncertainty indexes. Mesoscale Bottom Roughness is extracted from the reported (observed) dimensions of outsized clasts and shells, of ripples and waves, of biological mounds and pits, burrows and upstanding skeletonized benthos. Special techniques were developed for visualization of spatial patterns of seabed roughness, involving a statistic of the roughness elements’ heights:lengths (i.e., an aspect ratio, but absolute) (Jenkins 2002b; Jenkins, Short & Field 2002). 
The aggregation of so many observations in dbSEABED presents special opportunities for the measurement of the spatial variation of seabed parameters of interest to the Navy. We have developed in FY02 software to map (grid) on an automated basis, spatial variance of parameters over regions, using geostatistical methods (Jenkins, Short & Field 2002). The result is firstly that the patchiness of the seabed can now be mapped, and second that mappings of seabed properties like grainsize, may now be accompanied by mappings of the 1SD uncertainty on values. 
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Figure 1. Example screen from the interactive mapping of Northern Gulf of Mexico seafloor properties, including sites where Mine Burial Experiments are conducted. Note the display of downloadable point data in the tabled section. To explore the interactivity and data availability, visit “www://instaar.colorado.edu/~jenkinsc/dbseabed/usseabed/interactive/”.

Delivery of digital products.

A multitheme gridded dataset for the West Florida Shelf was made public at Jenkins (2002e) early in FY02 and MBP modelers were notified. A difficulty appears to be that few MBP sediment transport models can accept map-base data, since the models are only 1D or 2D in structure. 

For that reason an ArcIMS® site was developed so that modelers could query online for spot and local values of grainsize, critical shear stress, porosity, and other variables. Several of these interactive sites now exist, but the most immediately relevant to MBP is that for the Northern Gulf of Mexico (Jenkins & others 2002), a screen snapshot of which is given in Figure 1. This site is a prototype, but already users may download data values for their areas of special interest. Many different sections of the US marine community have logged on to this site and have obtained data and displays.
PERSONNEL EXCHANGES AND TRAVEL
Table 1. Summary of personnel exchanges and travel conducted under this NICOP.
	Name
	Home Institution
	Institution / Location Visited
	Scientific / Technical Purpose of Visit
	Dates (mm/dd/yy)

	Dr CJ Jenkins
	University of Sydney, Australia
	* Metairie (New Orleans, LA)
	ONR Mine Burial Workshop
	4-6 Apr 2000

	Dr CJ Jenkins
	University of Sydney, Australia
	* NRLSSC at Stennis (MS)
	Present talk, consult with staff
	7-8 Apr 2000

	Dr CJ Jenkins
	University of Sydney, Australia
	** Directorate of Oceanography and Meteorology (METOC), Royal Australian Navy
	Implement seafloor mapping into operational tactical environmental systems.
	Aug-Nov 2001.


* Report: Butler (2000) 
** Contribution by RAN to NICOP Award 

Other travel / exchange assisted by ONR MBP program:
i. 30 Jan to 1 Feb 2001. Attended ONR ‘Coastal Processes Driving Mine Burial Workshop ‘, St Petersburg (FL); presentation given. 
ii. 15-17 Jan 2002. Attended ‘2nd Annual ONR Mine Burial Prediction Workshop’, Scripps Institution of Oceanography (San Diego, CA)

iii. 1-8 Aug 2002. Participated in August 2002 ONR sponsored research cruise offshore of Martha’s Vineyard (MA); Goff & others (2002).
RESULTS
i. Very significant internationalization of the original Australian auSEABED system to the point where in the United States ‘usSEABED’ implementation, we are delivering multi-thematic data to a number of different users in the marine science / engineering / navy community.
ii. Enormous extension in data coverage, resolution and attribute density for mapped seabed properties - especially around the US but also through foreign waters.

iii. Development, testing and release of new modules in dbSEABED. Many of the modules produce values for parameters of high interest to naval Mine Burial Prediction as well as naval acoustic prediction. They include Critical Shear Stress, Mesoscale Seabed Roughness and Spatial Heterogeneity.
IMPACT/APPLICATIONS
i. Participation in the NICOP program and involvement with US scientists and agencies has led to a maturing of the dbSEABED system of seabed mapping, to the point where it is delivering interactively, data which is extremely pertinant to MBP to scientists and agencies in partnership with ONR. 

ii. The newly available datasets will help to solve a major problem in MBP – an inadequacy of input data for the properties of the seabed.

iii. The methods we develop to mine seabed data are innovative and will become available for application in other marine database systems.

iv. The datasets we compile are the largest and most detailed point datasets ever compiled – for the US, Australia and global. They are in a well organized readable format and will be available in future years to other applications and software developments.

TRANSITIONS

The dbSEABED software - with enhancements built under this ONR program - is being used now within the USGS (Santa Cruz, Woods Hole) and in the Australian Navy, producing their respective national scale mappings. We plan to advance to a stage of operational use in naval systems.
RELATED PROJECTS

i. usSEABED, joint development between The University of Colorado, US Geological Survey (M Field, J Williams) and The University of Sydney; Jenkins (2002c, Web Document). 
ii. goSEABED, joint development between The University of Colorado, National Geophysical Data Center (NGDC, of NOAA); DRAFT web page at http://instaar.colorado.edu/~jenkinsc/dbseabed/goseabed/.
iii. Australian Beach Safety and Management Program (ABSMP), of Australian Surf Living Saving Association and the University of Sydney (A Short).

iv. Likely involvement of A Short and C Jenkins with foreshadowed ONR conference ‘Mine Burial in the Nearshore Environment: using recent scientific developments to assist prediction’, David Huntley coordinator.
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