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Coastal Program at DGGS

Division of Geological & Geophysical Surveys

• Program launched in 2011 with seed funding from Coastal Impact Assistance Program

• Available to field coastal questions from stakeholders (~10-20 weekly requests)

• Program objectives:
• Increase quality/quantity of coastal baseline data 
• Provide shoreline change and coastal inundation tools
• Encourage/develop coastal management resources for an Alaskan audience

Fairbanks



Outline

Overview of 2013 DGGS Field Activities in Port Heiden

Summary of DGGS Preliminary Interpretative Report
a) Coastal Setting

b) Shoreline Change Assessment

Ongoing work
a) Correlation of erosion trends to NWS storm surge reanalysis

b) DGGS Interactive Shoreline Change tool and upcoming erosion resources



DGGS Field Activities 

2013



Field Activities in Port Heiden

• August 2013 baseline coastal measurements
• Oblique aerial image collection
• 38 coastal elevation profiles
• Field evaluation of coastal landforms
• Littoral grain size analysis (>100 samples)
• 18 photo-identifiable GCPs
• NO nearshore bathymetry collected

• Fall 2013 Short-term tide gauge
• Tidal datum calculation (by JOA)

• October 2013 field measurements
• 6 coastal elevation profiles



Coastal Setting - Location



Coastal Setting

Local net sediment transportRegional
photos by ShoreZone

Average foreshore grain size = coarse sand



• Tidal range of 3.5 meters
• ~ stable relative sea level since 1960’s

• Dominant western swell =
persistent setup at Meshik

• Storms in late summer, 
early fall, spring

• Gradual one month delay in average 
sea ice arrival to region since 1950s

Coastal Setting – Tides and Waves



Coastal Setting – Wave Energy

photos by Scott Anderson



Coastal Setting – Wave Energy

photos by Scott Anderson

photos by Linda Anderson



Shoreline Change



Shoreline Change



Shoreline Change



Shoreline Change



• DGGS Digital Data 
Series 7

• Raw data download

• http://maps.dggs.alas
ka.gov/acpt/

Shoreline Change Interactive Map

http://dx.doi.org/10.14509/27359
http://maps.dggs.alaska.gov/acpt/


• No rigorous investigation of shoreline 
change existed previously

• Estimated erosion rates from previous 
work: 3-12 m/yr

Methods:
• Historical orthoimagery from:

1957 1963 1973
1983 2002 2009
2011 2013

• USGS Digital Shoreline Analysis System 
with DGGS-developed extension and 
transects at 50 m spacing

• Proxy indicator of shoreline position: 
bluff top/vegetation line

• Rigorous error analysis

Shoreline Change



• 8+ historical shoreline positions 
• Long-term rates of change (linear regression)
• Breach of Goldfish Lake in 15 ± 6 yrs

Projected Shoreline Positions



• Shoreline retreat is a highly episodic occurrence
• Most common shoreline projections are:

END POINT Averages all of the change over the maximum timespan
LONG-TERM  Fits a linear regression to all known shoreline positions
SHORT-TERM   Uses only the most recent shorelines (event or annualized)

└ all perform best with minimal +/- trend in the rate

Example: 30 year record of shoreline positions

What does a projected shoreline mean?
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Linear
End point rate: 1 ft/year
Long-term rate: 1 ft/year
Short-term rate: 1 ft/year

Accelerating 
End point rate: 1 ft/year
Long-term rate: 1.01 ft/year
Short-term rate: 2 ft/year
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‘Random’
End point rate: 1 ft/year
Long-term rate: 0.93 ft/year
Short-term rate: 1 ft/year



Shoreline Change



PIR: Coastal Setting



Projected Shoreline Positions – revisited 



• Extension of shoreline change assessment to 40 miles of shoreline, beyond Meshik
• Storm surge reanalysis work with NWS:

• Upcoming: Information Circular on shoreline change rates (w/ UAF science illustrator)
∙ Types of shoreline indicators
∙ Types of shoreline change
∙ How shoreline change rates are calculated
∙ Uncertainty associated with projected shoreline positions

Ongoing work



New Interactive Map Resource (Spring 2015)

• Interactive map of historical and projected shoreline positions



Thank you

• Coastal Impact Assistance Program
• Alaska Ocean Observing System

• Western Alaska Landscape Conservation Cooperative and Kimber Tweet (UAF)
• Scott Anderson (City of Port Heiden)
• Linda Anderson (LEO)
• Derek Luke
• Meagan DeRaps, Lauren Southerland and Rich Koehler (DGGS)
• Tatton Suter (USACE)





PIR: Rates
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