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Sediment Budget Types 

 Conceptual: Reconnaissance level 

 Interim: “Working budget” based on initial analyses 

 Operational: A final budget that is used in regional 
planning and initial design of site-specific projects 
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US Army Corps of Engineers • Engineer Research and Development Center 

Regional Sediment Budgets 
1) Developing workflows and tools to use lidar 

data for volume change analysis; 

2) Improve Sediment Budget Analysis System 
(SBAS) to use pre-defined cells and ingest 
results from volume change toolbox; 

3) Web map tools that incorporate the sediment 
budget files and existing image services for 
comprehensive regional spatial data access 
platform. 
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SBAS Workflow 

Sediment Budget 
Analysis System Toolbox 

JALBTCX Volume Change 
Toolbox 
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Volume Change 
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Grid Surface #2 

Grid Surface #1 

Historic Data (Maps, 
Charts, Profiles) 

Volume Change – per cell 

Placement Values: 
Beach Fill 

* values from Beach 
Nourishment web site 

Removal Values: 
Dredge Events 

Residual 

Elevation Difference 

Avg. Rates 
per Cell 

Flux Data 
Entry 

Sediment 
Transport 

Rates Cell Data 
Entry 

∑ Q source – ∑ Q sink – ΔV + P – R = Residual 

ΔV – volume 
change toolbox 

Grid Surface #1 

Elevation Difference 

Extract profile 
from Grid Contour change 

Q source 

Q sink 

1. Beach Volume and Shoreline Change 
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St. Joseph 

Michigan City 

New Buffalo 

1. Beach Volume and Shoreline Change 

 Interim/Operational 
Meters of Change 2008-2012 

Volume Change 

JALBTCX Volume 
Change Toolbox 
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St. Joseph 

Michigan City 

New Buffalo 

 Interim/Operational 

1. Beach Volume and Shoreline Change Volume Change 

JALBTCX Volume 
Change Toolbox 

Above MHW 2008-2012 Total Volume Change 2008-2012 
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JALBTCX Transect 
Processing Toolbox 

Volume Change 
 Interim/Operational 

1. Beach Volume and Shoreline Change 

 Transect Processing Toolbox 
• improve the data comparison 

process 
• user-specified transects (2D 

Polyline Shapefiles) and 
elevation raster data as inputs 
and outputs generates a 3D 
Polyline Shapefile 

Dune 
Crest 

Dune Toe 

Beach Slope Shoreline 

MHW 
Beach Width 
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   Volume Change
 

 Interim/Operational
 
► JALBTCX toolbox 
► DSAS 

2008-2012 

Transect Approach 

JALBTCX Volume 
Change Toolbox 

1. Beach Volume and Shoreline Change 
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-· QR 10. Generate Final Table 

" workspace (GDB required) 

~ Input Transects 

Input Difference Volume Table (optional) 

Input MHW Difference Volume Table (optional) 

Input Difference Volume above MHW (optional) 

Input Shoreline Change (optional) 

Start_Date End_Date dDensity dMean dMHW_Vol dDensityMHW 

20080901 20120901 -7.7 -0.32 -737 -2.3 

20080901 20120901 9.7 0.14 48 0.1 

20080901 20120901 7.8 0.09 1220 3.7 
20080901 20120901 -19.3 -0.16 -1048 -3.2 

20080901 20120901 -63 -0.34 -3663 -11.2 

20080901 20120901 -88 -0.43 -4703 -14.3 
20080901 20120901 -123.8 -0.69 -4061 -5798 -17.6 
20080901 20120901 -149.4 -0.85 -5004 -15.2 

20080901 20120901 -166.5 -0.81 -3326 -10.1 

20080901 20120901 -110.8 -0.46 -2329 -7.1 

20080901 20120901 -44.6 -0.19 28 0 
20080901 20120901 -43.6 -0.19 1775 5.4 
20080901 20120901 -83.4 -0.38 2360 7.1 

- -105- -1 s 

- _,_,4--0to 
D o.75 o.3 

0 -0.3- 0.3 

c:::J o.3- 0.67 

. 0.67 3.1 

- 3.4- 7.75 

dMHW_Vol2 dDensityMHW2 

-724 -2.2 

32 0.1 
1216 3.7 

-1087 -3.3 
-3666 -11.2 

-4745 -14.4 
-5793 -17.7 
-5001 -15.3 
-3356 -10.2 

-2378 -7.2 
-1 0 

1791 5.5 
2359 7.2 

N 

04 A 
dMHW dMHW_Rate dMHW_Rate_ft 

12.374311 3.093578 10.149533 
4.244024 1.061006 3.480991 
1.245752 0.311438 1.021778 
0.326217 0.081554 0.267567 

-15.04843 -3.762107 -12.342872 

-27.334133 -6.833533 -22.419728 
-34.423458 -8.605865 -28.234464 
-37.682739 -9.420685 -30.907759 

-22.79835 -5.699587 -18.699434 

-11.697398 -2.924349 -9.594322 
-7.259955 -1.814989 -5.954687 
-2.242941 -0.560735 -1.839683 

-3.024103 -0.756026 -2.480399 

Volume Change
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∑ Q source – ∑ Q sink – ΔV + P – R = Residual 

1. Beach Volume and Shoreline Change 
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 SBAS Attributes toolbox: 

• load cells defined in the 
JALBTCX volume work into 
SBAS littoral cells, 

• update the delta volume in the 
sediment budget 

• prefill attributes with values for 
the selected cell or flux 

SBAS: Tool Updates 2. SBAS 

Shorelines MHW mask Bin mask 
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SBAS: Enterprise 
 Published Metadata Record: 
 Metadata allows the budget to be 

discoverable to others and provides an official 
archive of the budget. 
 Content can be linked with other applications 

where web services are supported. 

Sediment Budget 
Analysis System Toolbox 

2. SBAS 
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  Web Map: Volume and
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3. Web Map 
Shoreline Change 
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Joint Airborne Lidar Bathymetry Technical Center of Expertise 

Web Map
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3. Web Map 
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∑ Q source – ∑ Q sink – ΔV + P – R = Residual 

Sources and 
sinks 

(dredging,
placement) 

Historical Data 
(Profiles, Aerial 

Photo, Map 
Sheets) 

Contour 
change 

(shore, bluff) 

Sediment 
Characteristics 

Volume 
Change 

Thank You! 

Lauren.m.dunkin@usace.army.mil 
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