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 Geohazard Evaluation and Geologic Mapping for Coastal Communities > SNA j 24 S

e Coastal Topography B/”‘“”‘;f /if/é

e Water Level Investigations ,Jif—‘f/

* Nearshore Bathymetry . &

e Coastal Preparedness T 5

e Tsunami Research and Inundation Mapping for Alaska Communities > 2 <=7
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COASTAL PROFILES

What are they?

How are they
measured?

STATE OF ALASKA

How do
scientists use
them?

Let’s go
measure!




WHAT IS A COASTAL PROFILE?
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COASTAL PROFILES

Profile Origin: NAD83 UTM Zone 4N
(409599, 7092409)
Profile Bearing: 69.9°
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Profile 1 | Unalakleet, AK

Ave. Vertical Error: 0.9 cm
Ave. Horizontal Error: 0.7 cm
Ave. Profile Line Offset: 22.3 cm
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Elevation (meters relative to MLLW)



COASTAL PROFILES

Profile Origin: NAD83 UTM Zone 4N
(409599, 7092409)
Profile Bearing: 69.9°

Profile 1 | Unalakleet, AK

Ave. Vertical Precision: 0.9 cm
Ave. Horizontal Precision: 0.7 cm
Ave. Profile Line Offset: 22.3 cm
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COASTAL PROFILES
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HOW DO SCIENTISTS USE COASTAL PROFILES?
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COASTAL PROFILES
Alongshore Variability

STATE OF ALASKA



COASTAL PROFILES |~ —
Measure Change After Storms _ =

R t M . Initial Profile Origin - NADB3 UTM Zone 4N

. mmron Uty 2011 {initiol) Profile 12 | Unalakleet, AK g (411599, 7084989)
Ave. Vertical Precision: 1.5 cm Profile Bearing - 79.2° =
Ave. Horizontal Precision: 0.7 cm 6 j
Ave. Profile Line Offset: 14.0 cm . S [ =
——————+—————=+ November 2011 L o
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COASTAL PROFILES
Models of Flooding and Erosion

Parameterized Models (e.g. Stockdon et al. 2006)

1
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*includes tides, wind
surge, and wave runup
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Numerical Models (e.g. Xbeach)
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HOW ARE COASTAL PROFILES MEASURED?
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GLOBAL POSITIONING SYSTEMS GPS

Differential GPS/DGPS
Positionmal Accuracy +/- | meter or 1o

+ Same Satellite Constellation
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Base Station

Gambell
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GLOBAL POSITIONING SYSTEMS GPS
RTK
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GLOBAL POSITIONING SYSTEMS GPS
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GLOBAL POSITIONING SYSTEMS GPS
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EMERY ROD

Coastal Elevation Profile — ‘Emery Rod’ Data Sheet

Coastal Geoscience Program

Division of Geological & Geophysical Surveys
3354 College Road

Fairbanks, AK 99709

http://www.dggs.alaska.gov/

Date: Fixed spacing (length of rope):
Data collection team (names): Weather/wave conditions:

Horizon visibility:

Location: Line number: Compass bearing:

Time at start:

Segment # | Spacing Change in elevation Sediment grain size or other notes
3 fixed or O up O down
3 fixed or 3 up O down
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U.5. DEPARTMENT OF COMMERCE
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Lo
N\
™ 5 . Station ID: 9464212 PUBLICATION DATE: 12/12/2011
PRODUCTS PROGRAMS ED wane: VILLAGE COVE, ST. PAUL ISLAND
Data, Analyses, and Publications M Semving the Mation M Tide ALASKA
NOAA Chart: 16382 Latitude: 57° 7.5' N
USGS Quad: PRIBILOF ISLANDS (C-4) Longitude: 170° 17.1' MW

Home | Products ' Datums = 9464212 Village Cove, St Paul Island, AK %7 =

) ) ) TIDAL DATUMS
Station Info~ Tides/Water Levels = Meteorological Obs. Phys. Oceanography

Tidal datums at WILLAGE COVE, ST. PAUL ISLAND based on:

Datums for 9464212, Village Cove, St Paul Island AK

LENGTH OF SERIES: 4 YEARS
TIME PERIOD: March 28@7 - Feb. 2010 and Oct. 281@ - Sept. 2el1l
TIDAL EPOCH: 1983-2801

CONTROL TIDE STATIOM:

Elevations on Station Datum

. , Datums 1
Station: 9464212, Village Cove, 5t Paul Island, AK T.M.: 135 All figures -
Status: Accepted (Dec 12 2011) Epoch: 1983-2001 Elevations of tidal datums referred to Mean Lower Low Water (MLLW), in METERS:
Units: Feest Datum: STND ]
Datum Value Descrintion HIGHEST OBSERVED WATER LEVEL (12/88/2006) = 1.684
P MEAN HIGHER HIGH WATER MHHW = 1.885
MHHW 4 56 Mean Higher-High Water MEAN HIGH WATER MHLI = ©.938
MEAN TIDE LEVEL MTL = ©.618
MHW 434 Mean High Water
MEAN SEA LEVEL M5L = @.593
MTL 3.29 Mean Tide Level MEAN LOW WATER MLLI = ©.297
MEAN LOWER LOW WATER MLLW = ©.880
MSL 322 Mean Sea Level
LOWEST OBSERVED WATER LEVEL (12/@6/201@) = -2.648
DTL 29 Mean Diurnal Tide Level
MLW 223 Mean Low Water
MLLW 1.26 Mean Lower-Low Water { .} .2 Bench Mark Elewvation Information In METERS abowve:
NAVDSES Stamping or Designation MLLW MHL
STND 0.00 Station Datum
RED 1 1994 8.5698@ 7.752
GT 3.30 Great Diurnal Range NO 4 1946 5296 3,053
MN 210 Mean Range of Tide R TR ST
4212 N 2002 3.290 2.352
DHQ 0.22 Mean Diurnal High Water Iﬂequﬂlity 4212 P 20082 3,705 3.857
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ALASKA COASTAL PROFILE TOOL

’\ State of Alaska

myAlaska My Government Resident Business in Alaska Vi ng Alaska State Employees

Alaskgl Coastal Profile Tool (ACPT)

n of Geological & Geophysical Surveys

State of Alaska = Natural Resources = Geological & Geophysical Surveys = Maps = ACPT

TO USE:

1. Click ta 200m ts & Region |

2. Select @ Coastal profile: Gne measurement

Repeat measurements

Elavation Plot will appear. Adjust the vertical
exaggeration 10 change the visible level of relief.
View multiple time-seriss, Ble, by highlighting mors than
one Collection Date (hoid down Shift key)

Plot of Elevations Images

b 9] ,;A“'""'-m“—m-' ll’;'uﬁ.le ID: Yakutat
E &
|1 77 Vertical
E 6 Exaggeration:
w5 R — Ml
44 ’
—
3 e Collection Dates:
21 I L i S SO14.0699 ~ |
14 i SR e T 2014-07-28,
mis : ; ; : . . : ‘ . . T — [201407-27| |
0 20 40 60 80 100 12 140 160 180 200 220 240 260 |2014.07.25 -

Distance imeters) . 2015-01-09

| BIIFEIEYS

This interactive tool enables access to beach elevation profile measurements collected throughout Alaska since the 1960s. Users can explore profile measurements collected by DGGS and others as time-series plots and location-based B 20140829
images of the shoreface environment. The map has been designed to accommodate datasets collected with differing techniques. including differential leveling. survey-grade GPS or extraction from lidar-derived digital elevation models. B 20140728

Lines on the overview map depict the position and shape of the most recent data at each coastal profile; remeasured profiles are displayed as coincident for comparative purposes. however, the precise location of past measurements may xmy. ikt
due to differing collection methods. W 20140725

http://maps.dggs.alaska.gov/acpt/

KA
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DIRECTIONS

e Break into groups of three (two people will place the rods
and do the sighting, while one person will record elevation
changes and other notes.)

Coastal Geoscience Program

Division of Geological & Geophysical Surveys
_ 3354 College Road

¥ Fairbanks, AK 99709

http://www.dggs.alaska.gov/

* Find a group leader with an Emery Rod set that will give
you further directions.

Date: Fixed spacing (length of rope):
Data collection team (names): Weather/wave conditions:

e Establish a profile you want to measure, record the bearing
using the compass and GPS lat/lon; describe your profile.

Horizon visibility:

Location: Line number: Compass bearing:

Time at start:

 Measure the elevation changes across your profile and the

. . | Segment # | Spacing | Change in elevation | Sediment grain size or other notes
horizontal distances covered. | | O fixed or T O vp O dowh
| | O fixed or _ . O up O down

e Plot your data on graph paper.

STATE OF ALASKA



THANK YOU
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http://marine.usgs.gov/coastalchangehazardsportal/

http://www.ngs.noaa.gov/NSDE/

Jacquelyn Overbeck
astal HazardsProgram Manager
Pl Ph: 907-451-5026

Fax: 907-451-5050
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