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DGGS Coastal Fieldwork & Baseline Data Collection

Distribution of Overwash Deposits
(and erosion features)
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DGGS Approach to Coastal Geohazard Mapping

Outside reports, maps, model
results, expert and resident Coastal Classification and Vulnerability
Bands/Ribbons/Lines/Strips

tudy Findings and Technical Report knOWIedge

Alaska Baseline Erosion Assessment
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Improved Digital Elevation Models
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(RESPONSE & BRGM, 2006)

Included Information:
Geomorphology & Coastal Processes
Historically Recorded Hazards

Field investigations including Existing Defenses

baseline data collection & Local Knowledge
ground truthing
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DGGS Winter 2011 Activities

Rapid Response to November Bering Sea Storm ,r

On site less than 24 hours after storm surge
e 2 daysin Unalakleet
e 2 days in Shaktoolik
e 1dayin Nome

e 1dayin Golovin

Used precision GPS equip
e 20 post-storm coastal pr -
e >50 storm-induced water I&zels- B R g = . -
" ?..(_ AL __ ! 3
Used a range of techmque{drg docume{
various ocean surface heights suck as storm
surge and wave run-up eIeVa '

e ;

Collected photographs, V|deo and eyeW|tness

accounts from community residents - 3 .'«-

o1

e



DGGS Summer 2012 Activities

Coastal Mapping

Seward Peninsula:
— Golovin
— Nome
— Wales
— Shishmaref

40 days of field work
— 15 helicopter supported days
— 10 boat supported days

~300 km of coast investigated for
geohazard mapping

~900 km? of surficial geology
mapped

Concurrent collection of water
level measurements



Timeline

{zazure (hileztone)

IV to manage the project

th i
°In4 year of prOjeCt Develop a prioritized list of coastal commimities IIIIII III

mneed of detailed peologic mapping

. Hire Geologist I to provide field and office
* Dedicated Program Manager (<2 years) pFIEee

Pre-field research and =ir photo analysis for pilot
COmmunity

* Field -> Publication process = ~2.5 years IIIIIIIII
BRRER

Diata anzlyziz and GIS wotk for pilot community

o Complete field work m Kivalma (pilot
community)
Complete fisld work m at least two targst
Delay/reschedule causes: communities (GroupD)
Rolling start
. oe Complete prelmmary reports maps for Group I
Un known existi ng data tatget communities: May 1.2012
New Eq ui pme nt Complete field work m at least three additional

tatrget communities (Group IT): September 1, 2012

Expedited by:
Alaska familiarity
Outside CIAP products

. Complete fmai map
Collaborations ities: April 1,
New contractors Complete pr:11.1:r.1111m reports maps for Group I

2014

Jreports for Group I target
communities: September 1, 2014



Recent DGGS Coastal Publications

Coastal Hazard Field Investigations in Response to the November 2011 Bering Sea Storm, Norton Sound, Alaska ( )
Spatially Referenced Oblique Aerial Photography of the Golovin Shoreline, July 2012 ( )

Annotated Bibliography Series in Support of Coastal Community Hazard Planning — Northwest Alaska ( )

Spatially Referenced Oblique Aerial Photography of the Eastern Norton Sound Shoreline, July 2011 ( )

Divisic

RAW DATA

SPATIALLY REFERENCED OBLIQUE AERIAL IMAGERY OF THE
GOLOVIN SHORELINE, JU

In Preparation:

Preliminary Evaluation of Coastal Geohazards on the Island to the Northeast of Shishmaref, Alaska (PIR)
Surficial Geologic Map of Shaktoolik, Alaska (RI)

Surficial Geologic Map of Kivalina, Alaska (RI)

Bathymetric measurements in shallow coastal areas near Wales, Golovin and Shishmaref, Alaska (RDF)

Characterization of coastal geomorphology and geohazards: Kivalina, Alaska (RI)


http://dggs.alaska.gov/pubs/id/24484
http://dggs.alaska.gov/pubs/id/24465
http://dggs.alaska.gov/pubs/id/24084
http://dggs.alaska.gov/pubs/id/23143
http://www.dggs.alaska.gov/publications/

SO New Collaborative Developments




Alaska Ocean Observing Systerr
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Alaska Ocean Observing System
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Alaska ShoreZone

Guide to .zip file bundles

golovin-shoreline-obligues-01
Avibnglik
Riyver.Delta

Lo golovin-shoreline-cbligues-03
T

golovin-shoreline-obligues-02

golovin-shoreline-obligues-04
golovin-shoreline-abliques-05

golovin-shorelin

Golovnin Lagoon

Ainik Creek’

slevin= ==

Golovnin Bay




Western Alaska Landscape Conservation Cooperative

Motivation

* To support the development of high resolution
topobathy in rural Alaska

o Uses:

—  Assess wave exposure L

— Inundation modeling

—  Coastal development S umma ry
—  Change detection * Nearshore bathymetric measurements for critical coastal areas

e Utilizes locally-owned boats of convenience

60+ hours of boat time and 5 weeks of concurrent tidals
urements in Summer 2012

e .

Boats used during the 2012
field season.

From left to right:
Shishmaref - 20’ wooden skiff
Golovin - 25’ salmon boat

B 10/16/%6@'e2 - 18 Lund




Graduate Research

Water Level Monitoring

Network

University of Alaska

Jacquelyn Smith (co-advised w/ Dr. Debu Misra)
MS Geological Engineering
Modeling Storm Surge Vulnerability in Golovin, Alaska

M2 July 11,2002 July 12, 20
Date/Time (AKDT)

July, 2012 Water Depths in Golovin, AK

1}
9/26/120:00

Kimber DeGrandpre(co-advised w/ Dr. Jeff Freymueller)
MS Geology & Geophysics
Quantifying Relative Sea Level Change in Western Alaska

9/28/120:00

9/30/120:00

10/2/120:00 10/4/120:00 10/6/120:00 10/8/120:00 10/10/120:00

October, 2012 Surge in Golovin, AK

10/12/120:00




/
Storm surge flooding and

erosion on the northwest
coast of Alaska

acquelyn Smith

Engineering
Candidate

University of



Objective

Develop methodology to analyze effects of storm surge
on flooding and erosion at Golovin, Alaska.

Provide necessary hydraulic analysis for engineering
solution design.




Fri 05 Oct 2012 22:40:33 UTC Golovin - YWest
Fri 05 Oct 2012 14:40:33 AKDT See htlp:.l'.l'avcarns.faa.g_u_\rfur more information

A
Far shore
7.0 SM

Site Elevation: 23’ MSL EAATsupplementanyiweatherproducts

* Storm water levels compared to normal conditions at Golovin, Alaska
October 5™, 2012

(FAA, 2012)



Hydrodynamic Modeling

Geologic Environment
Topological Environment
Atmospheric Environment

Hydraulic Environment



Grain Size

* Image autocorrelation vs. sieving

e USGS developed Matlab grain size
auto detection program.

e Standard sieve procedure.




- WorldView?2 Bathymetry

® Coastal band.
e Test for Arctic conditions.
* Develop workflow for future uses.
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Coastal Survey

e Smooth transition from

bathymetry to land
surface.

* Allows for specific
calculations
e Runup
e Dune overtopping

Profile Origin: NAD83 UTM Zone 3N ‘ Profile L | Golovin, AK
(593792, 7159008)
Profile Bearing: 301.3°

[P L

T T T T 17T
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Elevation (meters relative to NAVD88)

W
o

0 10 20
Distance (m from profile origin)
VE= 2x




~ Atmospheric Conditions

* Consider previous storm
conditions.

* Projected storm conditions.

¢ Variations in storm
attributes.

e Direction

Thermal infrared image of October 5, 2012
Bering Sea Storm off coast of Alaska (NOAA,
2012)

* Intensity



File Edt Operations View Co-ordinate System Settings Help

* Hydraulic wave and
flow model.

e Calculates water
height during storm
conditions.
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~End Product

Assessment of potential erosion and inundation elevations
along Golovin coast.

Initial hydraulic analysis required for engineering design.

Repeatable methodology of storm surge hazard
quantification.

e Dissemination of Information:

« American Society of Photogrammetry and Remote Sensing 2013
Conference.

« 2013 Alaska Space grant and NASA EPSCoR Research Symposium.
« American Geophysical Union 2014 Oceans Conference.



Planned Conferences and Meetings (thru Spring 2013)

ShoreZone.org

\, Alaska ShoreZone Coastal Inventory And Mapping Project

November 2012
Annual ShoreZone Partners Meeting

Alaska Marine Science Symposium

47TH ANNUAL

February 2013
Alaska Forum on the Environment

ALASKA
SURVEYING
& MAPPING [T RIE

CONFERENCE Conference highlighting geospatial projects and research across Alaska

| COASTAL March 2013
GEOTOOLS 5th National NOAA Coastal Services Conference

A focus on the technical information needs of the nation’s coastal programs

April 2013
:; N American Water Resources Association, Northern-Region
. __m Fairbanks Seminar Series

June 2013
11t International Symposium for GIS and Computer Cartography for Coastal Zone Management
Theme: Monitoring and Adapting to Change on the Coast



2013 — Savoonga and Gambell
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