








15 January 2007

TO: Dr Walter H.F. Smith, NOAA

From: RADM Christian Andreasen, RADM NOAA retired



NGA Chief, Hydrographer



Office of Global Navigation

Subject: Use of Predicted Bathymetry to Improve World-wide Safety of Navigation


The National Geospatial-Intelligence Agency (NGA), Office of Global Navigation, Maritime Domain is in the process of writing a public article about this program, but it has yet to go through all clearances. Once it is published, I will provide you with copies of this public monthly NGA publication.


Below is a summary of what has progressed with our use of Predicted Bathymetry and the results to date. All this is public information and you may use it as you wish. If need be, you may quote me as a personal communication.
· In January 2005, the USS SAN FRANCISCO (SSN 711) was transiting the Caroline Islands area of the Pacific and collided with an unknown/uncharted seamount. Ninety percent of the 138 crew were injured and one crewman lost his life.

· Shortly after this accident, Dr Ron Trimmer of the NGA Geosciences Office, Dr. Walter H.F. Smith of NOAA and RADM Chris Andreasen (NOAA retired)-Chief Hydrographer of NGA, met to discuss what might be done to help the submarine community in view of the fact that it would be decades before ship surveys could be conducted of the Caroline Islands region.

· The original predicted imagery data had been compiled a decade earlier with 14 million points of bathymetry and now NGA had 100s of millions of points, added gravity data, NOAA had improved predicted bathymetry algorithms and Sea Surface Height data and it was agreed that the agencies should cooperate to compile an improved predicted bathymetry data set that might be used to create cautionary areas for submarine navigation. The Naval Oceanographic Office (NAVOCEANO) was subsequently brought into the mix to support computations and error analysis. Scripps Institution of Oceanography (Dr Dave Sandwell et al) obtained ONR support to do analysis of the available data and has been a very significant contributor to this effort.

· In March 2005, NAVOCEANO hosted a meeting with representatives from the Commander, Submarine Forces and NGA where a two-minute grid of predicted bathymetry was considered and the tri-agency effort was discussed.

· In June 2005, the first Submarine Actions Working Group (which later became the Submarine Navigation Improvement Program-SNIP) met, and focused on charting issues and challenges which pose a risk to submarine navigation.

· The SNIP was presented a worldwide list of about 700 potential hazards to submarine navigation, based on the predicted bathymetry grid, which happened to be symbolized by red dots and the program has since been referred to as the “Red Dots” program.

· In the fall of 2006, as these features were initially investigated, it was agreed that the best means to inform all parties, particularly navigators, of these potential hazards would be to issue Notices to Mariners and NGA did this for each of the features.

· The process for investigation then started with NGA imaging the area of the predicted feature; about 25 features have been located in this way.
· If the feature is not detectable from imagery, this may mean that it simply is too deep or the water is too opaque for detection, and does not mean there is not a hazard to navigation. Additionally, NGA compared the 700 locations to its data holdings and eliminated some of the predictions based on existing holdings; about 50 have been resolved through this comparison. For the remainder, it was agreed to assign these to survey ships of NAVOCEANO to be surveyed as “targets of opportunity”, i.e., to be surveyed when the ship was in the area either for assigned surveys or on transit. Once a feature has been surveyed, the final position and least depth are issued by NGA through its broadcast World-Wide Navigation Warning System to ensure timely notification to ships at sea both military and civilian.

· Most recently the USNS SUMNER located a feature at 21 meters depth to the east of Australia which not only presented a hazard to submarine operations (this was in a designated submarine operating area) but also presented a threat to fishermen with gear deployed or to a Very Large Crude Carrier of deep draft. Subsequent to this discovery, the Australians requested the survey data and the U.S. Navy has agreed to publicly release all the “Red Dot” surveys world-wide.

· The United Kingdom, Royal Navy hydrographic survey ships have since agreed to cooperate with the opportunity surveys of these red dots.

· To date, over 50 of the red dot locations have been investigated by ship surveys. Of these nearly all have been actual features and of these about 50% have been at shoal depths that present a hazard to submarine operations.

· The success of this program, which is clearly reducing the risk to submarine operations, has drawn significant attention within the U.S. Navy and NGA. It would not have been possible if it were not for the development of the predicted bathymetry techniques by NOAA in cooperation with Scripps. This tri-agency effort has been outstanding. 

