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Introduction
Historically, access to coastal elevation and shoreline positional data in Alaska has been limited 
by the lack of a centralized database, making accurate assessment of coastal flooding and erosion 
hazards difficult. To address this, the Division of Geological & Geophysical Surveys (DGGS) 
developed two interactive maps that facilitate access to statewide datasets. The Alaska Coastal 
Profile Tool houses contemporary and historical elevation measurements from around the state. 
These data can be used to better understand the coastal environments of Alaska and document 
change. The Alaska Shoreline Tool displays both past and projected shoreline positions. The 
content in this tool utilizes the Digital Shoreline Assessment System (DSAS) to calculate rates of 
shoreline change. Both tools facilitate access to coastal data in Alaska and will improve hazard 
assessments of coastal communities vulnerable to flooding and erosion. Datasets from both of 
these tools are available for download at the DGGS website.
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Case Study: Port Heiden

Coastal Setting
Bristol Bay has a tidal range from the mouth (2 m) to the head (>5 m) of the bay, 
with the coast of Port Heiden experiences a great diurnal range of 3.5 m. Gener-
ally, the currents in Bristol Bay are characterized by an incomplete gyre pro-
ceeding counterclockwise in outer Bristol Bay and flows northward near Port 
Heiden (Wise and others, 1987). This coast is also characterized by a strong and 
persistent storm season in late summer to early fall with a very dominant west-
ern swell and local wave climate. These conditions result in elevated water 
levels along the west-facing Meshik shoreline (Wise and other, 1987). However, 
there is no record of flooding in the developed parts of Port Heiden because the 
raised local topography protects these areas from coastal flooding. Bristol Bay is 
located at the southern limit of the seasonal sea ice extent for the Bering Sea 
which reduces wave energy associated with large storm events. However, there 
has been a gradual delay in the arrival of pack ice to this portion of coast which 
increases the time these bluffs are exposed to erosion.

Background and Coastal Setting 
• Port Heiden coastline characterized by barrier spits and    
 coastal bluffs composed of volcanic deposits
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Location of Port Heiden and the Port Heiden Embayment.
Oblique aerial image of 

Port Heiden.

Strong and persistent storm season in summer to late fall.Note arrival of sea ice.

Gradual disapearence of barrier island and subsequent growth of barrier spit 1957-2011.
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Background and Coastal Setting 
• Port Heiden coastline characterized by barrier spits and coastal   
 bluffs composed of volcanic deposits
• Village of Meshik threatened by 
 bluff erosionv and relocated in 1980s
• Dynamic coast with rapid coastal 
 erosion and geomorphic change
• Critical infrastructure(school and
 fuel tanks) are still at risk
• Is a delay in sea ice arrival affecting rates of erosion?
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 change
• Critical infrastructure(school and fuel tanks) are still at risk
• Is a delay in sea ice arrival affecting rates of erosion?
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Hillshade in Golovin, Alaska.

Alaska Coastal Profile Tool

• Coastal Profile – shore-normal elevation transect 
• Repeat measurements allow evaluation of changes in coastal environments
• Data useful for many types of studies including storm surge run-up modeling 
• Elevation data is collected by a variety of methods and organizations
• In Alaska datasets of this type date back to the 1960’s

Methods of Elevation Measurement

DGPS

Differential Global Positioning System 
- DGGS field measurements in Port 

Heiden, 2013.

Differential Leveling

Traditional survey technicques range in 
sophistication from a total station to Emory 

board measurements (Yakutat, 2014).

Coastal Profiles Project Status
• Database is being continually 
seeded and includes data from the 
follow locations:

• Data is available for download as a 
.csv and includes point latitude, 
longitude, elevation, uncertainties, 
grain size and field observations
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1)    Orthorectify Historical Imagery

To create a map ready product, the imagery is 
orthorectified to remove any kind of distortion. 
Photoscan is used for aerial photographs and 

Socet GXP is used for satellite imagery.

3) Determine Rates of 
Shoreline Change

The ArcMap extension, Digital Shoreline 
Assessment System (DSAS), is used to calculate 

rates of shoreline change.

2)

Shorelines are digitized where a shoreline 
indicator is identifiable. The shoreline indicators 
used for most datasets in this tool are the is the 

seaward dune/bluff edge or vegetation line. 

Digitize Shoreline

4)

DGGS has developed a tool to automate the process of 
projecting the rate of change to a certain year and then 

connecting the points to define a predicted shoreline location.

Project Rates of 
Shoreline Change

Shoreline Uncertainties

Maintaining shoreline position uncertainties throughout this 
entire process is essential. Shorelines are reviewed by multi-

ple coastal scientist and great care is taken to make sure 
that each uncertainty is  is accounted for appropriately. 

Project Status
• This interactive map is still being    
developed and will be released in early 
2015
• The database will grow as more 
imagery and shoreline data is obtained
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