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Overview

AOOS-funded DGGS Projects:
1) Port Heiden Short-Term Tide Gauge Instillation

2) Development of a Digital Repository for Coastal Elevation Profiles in Alaska

CONTEXT

MOTIVATION

APPROACH

STATUS

NEW DEVELOPMENTS



Geodetic Datum
(NAVD88 = current standard in U.S.)

Tide Gauge Project – Context
Tidal Datums (MSL, MHHW
(standardized local sea levels)

Datum offset values:

Status of known values in Alaska:



Tide Gauge Project – Motivation

DGGS erosion mapping in Port Heiden:
National Water Level Observation gap:

Old datums (1957) and no tidal benchmarks:



Tide Gauge Project – Approach
• Contracted with JOA Surveys, LLC in cooperation with UAF research intern (Kimber Tweet)  
• Instillation from September-October, 2013
• Live-streamed to AOOS portal
• Retrieval combined with DGGS data collection



Tide Gauge Project – Status

• Tidal benchmark positions have 
been formally submitted to the NGS
database 

• Tide station files have been 
formatted to meet NOAA 
specifications for ingestion into CO-
OPS database

• Local tidal datums delivered to 
DGGS for incorporation into tidal 
datum calculator



• New DGGS report on the contemporary rate 
of shoreline retreat in Port Heiden

• Enough information to calculate the relative 
rate of sea level rise in Port Heiden 
(negligible)

• First measured rate of contemporary sea 
level rise in Bristol Bay: 

Tide Gauge Project – New Developments

~1.6 mm/yr

NOAA CO-OPS 2015-2019 Strategic Plan:
Increase by 50% the number of locations in the Arctic with 
modern tidal datums, benchmark sheets, and tidal 
predictions.

Establish the baseline Arctic datum reference system through 
the installation of both long-term and seasonal water level 
gauges

Provide increased access to legacy products that no longer 
meet CO-OPS operational standards for web-based access 
but can still provide value to customers

Updating DGGS tidal datum calculator:



Coastal Profile Project – Context

• Seasonal and annual change detection (sediment flux, erosion)
• Measurements of process-significant elevations (bluff toe, berm crest)



Coastal Profile Project – Motivation
Needed for advanced numerical modeling of the coastal zone

XBeach model for 10-year storm 
in Golovin Alaska, Smith 2013

A statewide repository will:
• Organize collections and databases
• Ease access to measured elevation profiles
• Encourage repeat collections in data-sparse regions



Coastal Profile Project – Approach

• Compared >15 example tools to 
select useful components for Alaska 
datasets and stakeholders

California, Florida, Hawaii, Maine, New Jersey, 
New York, Oregon, Washington, S. Carolina, Texas, 
New Zealand, Australia and the United Kingdom

• Designed a list of priority 
capabilities, including:

• Interactive plotting
• Collaborative data submission
• Raw data download

• Isolated a subset of our profile 
database for the design phase

PNOOS profile site



Coastal Profile Project – Status & Developments

← 1977 measured 
elevation profile 
from Nome 
Alaska, by the late 
Abby Sallenger 
(USGS)

Collecting and standardizing coastal elevation profiles, discussion of lidar inclusion
DGGS, NPS, USGS, DOT, UAA

Initial development of profile plotting 
tool with DGGS staff.



Status in Summary

Leveraging exiting activities and collaborations at DGGS we were 
able to significantly reduce the cost of a NOAA-spec tide gauge in 
Alaska, which has reestablished water level datums in Bristol Bay 
and provided a non-satellite measurement of sea level rise in 
southwest Alaska.

We are in the process of trying to track down all known coastal 
elevation profiles in Alaska and converting them into a standardized 
digital format which will allow for interactive visualizations and 
ease of access.

Thank You!
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