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USGS National Assessment of Shoreline ChangeUSGS National Assessment of Shoreline Change
ObjectivesObjectives

Develop a national record Develop a national record 
of shoreline positions and of shoreline positions and 
assessment tools.assessment tools.
Apply standard and Apply standard and 
uniform methods of uniform methods of 
shoreline change analysis.shoreline change analysis.
Establish procedures for Establish procedures for 
future comparisons of future comparisons of 
shoreline position.shoreline position.
Contribute to prediction of Contribute to prediction of 
future coastal conditions.future coastal conditions.
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Historical Shoreline ChangeHistorical Shoreline Change

• Late 1800s
• Mid-late 1920s
• 1950s – 1970s
• Modern (Lidar)

Four Shorelines

MHW elevation

Long-term change
(1800s-modern)
Short-term change
(1950/70s – modern)

DSAS analysis
• 50 m transect spacing
• End-point method
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Associated GIS data also available for downloadAssociated GIS data also available for download

Available online: http://pubs.usgs.gov/of/2007/1133

http://pubs.usgs.gov/of/2006/1219http://pubs.usgs.gov/of/2006/1219
http://pubs.usgs.gov/of/2007/1133http://pubs.usgs.gov/of/2007/1133



15 analysis regions
Transects spaced 50m
Long-term: 14,923 transects

Short-term: 16,348 transects

(LT = 1800s to 1998; 
ST = 1970s to 1998)



LONG-TERM:

Average erosion rate: -0.2 m/yr

Average accretion rate: 0.5 m/yr

SHORT-TERM:

Average erosion rate: -0.7 m/yr

Average accretion rate: 1.2 m/yr



LT: 42% CA beaches eroding

ST: 68% CA beaches eroding



Shoreline Change 
Santa Barbara South 

Region

- Large accretional spikes 
related to sand 
impoundment by groins 
and jetties, harbor by-
passing, or natural 
headlands

- Large variation indicative 
of highly engineered and/or 
irregular coast

Short-term  
Long-term
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Oregon Shoreline Change (progress)Oregon Shoreline Change (progress)
Oregon Historical Shorelines:Oregon Historical Shorelines:
–– 1880s 1880s –– CompletedCompleted
–– 1930s 1930s –– CompletedCompleted
–– 1950s1950s--1970s (<25% of Shoreline) 1970s (<25% of Shoreline) –– Completed Completed 
–– 19601960--1980s 1980s DRGsDRGs –– CompletedCompleted
–– 1967 Aerial Photography 1967 Aerial Photography –– scanning complete, scanning complete, orthorectificationorthorectification

and mosaic creation complete, shoreline and mosaic creation complete, shoreline vectorizationvectorization in progress in progress 
(WA Dept. of Ecology)(WA Dept. of Ecology)

–– 2002 Lidar 2002 Lidar 
Shoreline and beach slopes Shoreline and beach slopes –– CompletedCompleted
ProxyProxy--datum bias and bias uncertainty datum bias and bias uncertainty -- Completed Completed 

DSAS Analysis:DSAS Analysis:
–– Baseline Generation Baseline Generation -- CompletedCompleted
–– Transects Generation Transects Generation -- CompletedCompleted

LongLong--Term Term –– 6175 = 309 km6175 = 309 km
ShortShort--Term Term –– 7146 = 357 km7146 = 357 km

–– Edits of Transects Edits of Transects –– CompletedCompleted
DSAS Analysis awaits final shorelinesDSAS Analysis awaits final shorelines



Washington Shoreline Change (progress)Washington Shoreline Change (progress)

Washington Historical Shorelines:Washington Historical Shorelines:
–– 1880s 1880s –– 90% Completed90% Completed
–– 1930s 1930s –– CompletedCompleted
–– 1950s1950s--1970s 1970s –– 90% Completed 90% Completed 
–– 2002 Lidar 2002 Lidar 

Shoreline and beach slopes Shoreline and beach slopes –– CompletedCompleted
ProxyProxy--datum bias and bias uncertainty datum bias and bias uncertainty -- Completed Completed 

–– ~5 other high quality shorelines ~5 other high quality shorelines –– CompletedCompleted
DSAS Analysis:DSAS Analysis:
–– Baseline Generation Baseline Generation -- CompletedCompleted
–– Transects GeneratedTransects Generated

LongLong--TermTerm
ShortShort--TermTerm

–– Edits of Transects Edits of Transects –– CompletedCompleted



Concluding Remarks Concluding Remarks 

Can documenting past shoreline positions Can documenting past shoreline positions 
be used to adequately predict future be used to adequately predict future 
trends? trends? 
How will climate change and accelerated How will climate change and accelerated 
seasea--level rise impact shorelines?level rise impact shorelines?
Impact of anthropogenic changes such as Impact of anthropogenic changes such as 
engineering structures and changes to engineering structures and changes to 
sediment supply sediment supply –– complex issue.complex issue.
Plan to periodic update shorelines and Plan to periodic update shorelines and 
DSAS program including statistical tools.DSAS program including statistical tools.



USGS Shoreline Change Web Sites (West Coast)USGS Shoreline Change Web Sites (West Coast)

California Sandy Shoreline Change Open File Report: California Sandy Shoreline Change Open File Report: 
http://pubs.usgs.gov/of/2006/1219/http://pubs.usgs.gov/of/2006/1219/

California Sandy Shoreline GIS Data:  California Sandy Shoreline GIS Data:  
http://pubs.usgs.gov/of/2006/1251/http://pubs.usgs.gov/of/2006/1251/

California Sandy Shoreline Internet Map Server:  California Sandy Shoreline Internet Map Server:  
http://coastalmap.marine.usgs.gov/ArcIms/Website/ushttp://coastalmap.marine.usgs.gov/ArcIms/Website/us

a/westcoast/shoreline_change/ca_coast/viewer.htma/westcoast/shoreline_change/ca_coast/viewer.htm
California Cliff Change Open File Report: California Cliff Change Open File Report: 

http://pubs.usgs.gov/of/2007/1133/http://pubs.usgs.gov/of/2007/1133/
California Cliff GIS Data: California Cliff GIS Data: 

http://pubs.usgs.gov/of/2007/1112/http://pubs.usgs.gov/of/2007/1112/
National Assessment of Shoreline Change Project: National Assessment of Shoreline Change Project: 

http://coastal.er.usgs.gov/shorelinehttp://coastal.er.usgs.gov/shoreline--change/change/
USGS Western Coastal and Marine Geology Team Page: USGS Western Coastal and Marine Geology Team Page: 

http://walrus.wr.usgs.gov/http://walrus.wr.usgs.gov/
DSAS:  DSAS:  http://woodshole.er.usgs.gov/projecthttp://woodshole.er.usgs.gov/project--pages/dsas/pages/dsas/




