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An Introduction to Coastal Sediment Budgets

Talk Outline

1. Basic Principles

With permission, after Peter Ruggiero, USGS Menlo Park, CA*
Presentation 01/04/06 at UAA Coastal Erosion workshop
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2. Sediment sources

3. Sediment sinks

4. Case Examples

*Dr. Peter Ruggiero is now at 
Oregon State University, 
Corvallis

Application of Conservation of Mass
to Littoral Sediments
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∆Vs = Vx1 – Vx2 +Vy1 -Vy2 +S
Modified from Komar 1998

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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The Budget of Littoral Sediments

Credit Debit Balance

Longshore transport 
into area

Longshore transport 
out of area

Beach deposition or 
erosion

River transport Wind transport out

Sea cliff erosion Offshore transport

Onshore transport Deposition in
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Onshore transport Deposition in 
submarine canyons

Biogenous deposition Solution and abrasion

Hydrogenous 
deposition

Mining

Wind transport onto 
beach

Beach nourishment

From Komar 1976

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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Littoral Cells
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Inman and Chamberlain, 1960
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Sediment Sources
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Longshore transport

Rivers

Bluff erosion

Cross-shore transport

Beach NourishmentWith permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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Groins impounding net longshore sediment transport
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Sediment Sources
With permission, after Peter Ruggiero, USGS Menlo Park, CA 
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Longshore transport

Rivers

Sea cliff erosion

Cross-shore transport

Beach Nourishment

Sediment Sources

Longshore transport

Rivers
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Bluff and sea cliff erosion

Cross-shore transport

Beach Nourishment

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop

Coastal Cliff  Erosion
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Sediment Sinks

Loss to submarine 
canyons

W d   
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Wind transport to 
dune fields

Offshore transport

Beach mining

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop

Sandy beach and dune
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Loss to submarine 
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Loss to submarine 
canyons

Wind transport to 
dune fields

Offshore transport

Beach mining

Sediment Sinks

Loss to submarine 
canyons

Wind transport to 
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Wind transport to 
dune fields

Offshore transport

Beach mining

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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Case Example 1: Sediment Budget of Santa Cruz, CA 
littoral cell (Patsch and Griggs, in review)
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With permission, after Peter Ruggiero, 
USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal 
Erosion workshop
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Santa Cruz Littoral Cell
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With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop

15

Using Dredging Records to Estimate Littoral Drift

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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Case Example 2: Coastal Evolution in theCase Example 2: Coastal Evolution in the
Columbia River Littoral CellColumbia River Littoral Cell

With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop
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OBJECTIVESOBJECTIVES
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July, 2001April, 1998

• Understand regional coastal system dynamics

• Determine natural and anthropogenic influences on coastal change

• Predict coastal change at scales relevant to coastal management

With permission, after Peter Ruggiero, 
USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal 
Erosion workshop
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Anthropogenic Influences on
Sediment Supply & Sediment Budget

> 200 dams in Columbia 
River basin

Increases in grazing, logging, 
irrigation

19

Channel dredging

Construction of pile dikes

Construction of jetties
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Bathymetric Change: 1868-1926
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With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop

Bathymetric Change: 1926-1958
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With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop



Coastal Sediment Budgets 6‐7 October 2009

After presentation by Dr. Peter Ruggiero (with permission)
Coastal Processes & Erosion Responses Seminar ‐ Anchorage 9

Bathymetric Change: 1958-1999
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With permission, after Peter Ruggiero, USGS Menlo Park, CA 
Presentation 01/04/06 at UAA Coastal Erosion workshop

 
a) Historical Scenario (1950s-1990s) 
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b) Future Scenario (1995-2020) 
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Columbia River Littoral Cell Sediment Budget
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sediment flux in Mm3/yr
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