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AOOS-funded DGGS Projects:

1) Port Heiden Short-Term Tide Gauge Instillation
2) Development of a Digital Repository for Coastal Elevation Profiles in Alaska
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Tide Gauge Project — Context

Tidal Dat_ums (MSL, MHHW Geodetic Datum
(standardized local sea levels) (NAVDS8S8 = current standard in U.S.)
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- Established Tidal Datu
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[ H = orthometric height (2 meters)
< N = geoid height (1.5 meters)
L h = ellipsoid height (3.5 meters)

= height relative to mean lower low water
(4 meters)




Tide Gauge Project — Motivation

National Water Level Observation gap:

DGGS erosion mapping in Port Heiden:
December 2007
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g m Port Heiden

Figure 27. NWLON gaps analysis for the eastern Aleutian Islands, Bristol Bay and Alaskan
Peninsula.
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o Contracted with JOA Surveys, LLC in cooperation with UAF research intern (Kimber Tweet)
o Instillation from September-October, 2013

o Live-streamed to AOQOS portal

* Retrieval combined with DGGS data collection




Tide Gauge Project — Status

SURVEY DATASHEET (Version 1.0)

» Tidal benchmark positions have
been formally submitted to the NGS
database -2

« Tide station files have been
formatted to meet NOAA b
specifications for ingestion into CO- s
OPS database : —

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

Map datpd-Eikes & eoagie

i the quality control caiteria of the MNational Geodetic Survey. The conmibutor
lete.




Tide Gauge Project — New Developments

NOAA CO-OPS 2015-2019 Strategic Plan: Updating DGGS tidal datum calculator:
Increase by 50% the number of locations in the Arctic with ytenks 14y covermment Aeskent Susiase mtenke Vit aleeks. s rpioyens
modern tidal datums, benchmark sheets, and tidal T I — =
predictions. : Q Division of Geological & Geophysical Surveys © vocs @ suto or wska

Home  AboutUs ions Secti STATEMAP Geophysics Geologic Materials Center Contact Us Links
alural Rewcurces ¢ — gineering Geology

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

Alaska Tidal Datum Portal
Location: Adak lsland

Geaodetic Elevation

Provide increased access to legacy products that no longer

can be foun the

meet CO-OPS operational standards for web-based access c cinclucs ol Ak e saton i pblshed Sanuary 2018, howeve,
but can still provide value to customers

Superceeded Local Re-established Local

Tidal Datum Tidal Datum * New DGGS report on the contemporary rate

8/9/1957-8/30/1957 10/11/2013- 11/11/2013

heights above MLLW heights above NAVDSS of shoreline retreat in Port Heiden

946 4075 B (7.372 m)

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

BM1-1957 (6.42 m)

MHHW (3.75 m)

", A
MHW (3.38 m) MHHW (2.640 m)

MHW (2.283 m)
 First measured rate of contemporary sea
level rise in Bristol Bay:

=
V—
=
:v
1C
=
)
e
H©)
1%
-
Ten
1o
=N
b o—

MTL (2.09 m) MSL (1.055 m)

MLW (0.79 m) AVDSS (0 m)

MLLW (0 m) MLLW (-0.906 m)




Coastal Profile Project — Context

s s | Initial Profile Origin - NAD83 UTM Zone 4N
aniiany| Barge Landing | Port Heiden, AK (519448, 6308569)
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Initial Profile Origin - NAD83 UTM Zone 4N
(519100, 6307036)
Profile Bearing - 106° from North

e

bt B P

Elevation (m, above local MSL)

Distance (m from initial profile origin)
VE= 2x

20 40
Distance (m from initial profile origin)
VE= 2x

Elevation (m, above local MSL)

e 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

All profiles form a scarp
from wave attack until ‘
water elevations exceed =
berm heigh g

e zh ffile #1, t = 0)

""" XBeach model for 10-year storm
in Golovin Alaska, Smith 2013
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A statewide repository will:

» Organize collections and databases

» Ease access to measured elevation profiles

» Encourage repeat collections in data-sparse regions




-Coastal Profile Proj oach
UlTIc U — Jp1roag
INIRVAS

o Compared >15 example tools to BEACH AND SHORELINE CrAnces

|| Lat:43.3613  Lon: -124.3793

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

o Designed a list of priority
capabilities, including:
* Interactive plotting
» Collaborative data submission
» Raw data download

» |solated a subset of our profile
database for the design phase

PNOOS profile site



Coastal Profile Project — Status & Developments

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

. & 1977 measured
10/77 elevation profile
Storm seq ley from Nome
—  Normol seo level Alaska, by the late
Abby Sallenger
(USGS)

ELEVATION BELOW BENCH MARK (m)

Elevation (NADVSS)

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.
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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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