
Lake Borgne, Louisiana Debris Mapping Survey Background /  
Requirements 

Hurricane Katrina recovery appropriation  
Item detection and debris mapping 

Approximate depth range: 4 feet to 20 feet 
Delineate up to the 4-foot depth curve 

Approximate survey area: 173.5 sq. nm 
Requires 100% sidescan sonar coverage and singlebeam echo sounder bathymetry data 

Use of emerging technologies highly encouraged in RFP 
Requires Bathymetric Attributed Grid (BAG) if an interferometric sidescan is used 

F/V Lacey Marie 
42 feet, wooden hull Laffite skiff, inboard diesel, 2 feet draft (Vessel provided by Campo 
Marine)
Outfitted with GeoAcoustics GeoSwath Plus (GS+) 250 kHz 
interferometric system 
SAIC’s ISS-2000 Integrated Survey System 
V4 POS/MV, DGPS positioning 
Retractable bow mount for GS+ 
25-meter range scale (50-meter swath) 
22 maximum ping rate achieved (11 pings per channel)       
restricting survey speed to a maximum survey speed of 7 kts 

GS+ Bow 
Mount

Total Propagated Error  
Total Propagate Error (TPE) model was developed for the GS+ 
Conventional beam forming multibeam system TPE models do not translate directly to    
interferometric bathymetric systems

“dTheta” vs “dR” uncertainty affects 
Footprint approach based on ensonified area of seafloor 
Compute footprint based on larger delta distance 
Multiply TPE values computed in the traditional man-
ner by this footprint factor  
Multiply by a “model tuning factor” 
Accentuate inner and outermost parts of the swath  

TPE Invalidated 
Data

RED: sonar-specific errors using a traditional error model with fixed range and angle uncertainties 
GREEN: sonar-specific errors with an additional footprint correction added to the model 
BLUE: Total Vertical Error 

Sound Speed Profile Had a Significant Effect on 
the Interferometric Data 

Interferometric Swath in Less than 3 
Meters Water Depth at 22:27:39 on 

Julian Day 039 

Interferometric Swath Approximately 2.5 
Minutes Later in Less Than 3 Meters Water 

Depth at 22:30:13 on Julian Day 039 with 
the Same Sound Speed Profile Applied 

Original Sound Speed Profile Applied to the 
Data Above Compared to the Sound Speed 
Profile Applied to Correct the Data 
Less Than 1 m/s Separation Throughout Pro-
files Until the Bottom Meter of the Profiles 
Original Sound Speed Profile Shown in 
White
Sound Speed Profile Shown in Blue Used to 
Correct Data 
Corrected Swath Displayed at 22:30:13 - 
Flattening the “Smile” 
Outer 5 Meters of Swath Exhibits 40cm     
Error in Depth 

Debris Mapping in Lake Borgne, Louisiana 
Paul L. Donaldson, Gary R. Davis, Rebecca T. Quintal, and Walter S. Simmons 

Science Applications International Corporation 
221 Third Street 

Newport, RI 02840 USA 

GeoSwath Plus Processing Filters 
GeoSwath Plus Filter Settings Can Remove Items from the Bathymetry 

Sidescan Data Was Used to Identify Items Removed by Filters 

GeoSwath Plus Bathymetry Filtering Example, Where a Wreck Was Not Captured by the Across Track 
Learning Filter 

Sidescan Image of Wreck Flagged Invalid 
by GS+ Filters 

Data Flagged as Invalid by Filters 

Bathymetry of Wreck After Flagged Data 
Were Restored 

ABSTRACT
Science Applications International Corporation (SAIC) recently completed a survey of Lake Borgne, Louisiana, for mapping  
debris deposited by Hurricane Katrina in August 2005.  This survey was performed under contract to the National Oceanic and 
Atmospheric Administration (NOAA) Office of Coast Survey.  In addition to debris detection, the survey required the collection 
of bathymetry to the four-foot depth curve.  SAIC deployed two vessels: one with an L3 Klein Associates, Inc.’s 3000 sidescan 
sonar and an Odom Hydrographic Systems, Inc. Echotrac CV singlebeam sonar; and the other vessel with a GeoAcoustics
Limited’s GeoSwath interferometric sonar. This poster presents the challenges encountered during this survey effort relating to 
the generation of a Total Propagated Error (TPE) model required for the GeoSwath interferometric sonar and other data  
processing challenges.
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