Tools for Visualizing Coastal Flood Risk




COASTAL FLOODING HAZARDS IN ALASKA

Coastal communities of Alaska are regularly impacted by storms
and experience frequent flooding and erosion,
which threaten critical infrastructure and traditional ways of life.

Photo by Ervin Chayalkun

Kipnuk (Oct. 2025, Ex-Typhoon Halong)




Water Level Monitoring

Kipnuk, AK

4.0
PEAK 3.0
3.0
2.0
1.0
2 00
E
£ -1.0
-2.0
-3.0
-4.0 \ /\
-5.0
9/14/2022 6:00 9/15/2022 6:00 9/16/2022 6:00 9/17/2022 6:00 9/18/2022 6:00 9/19/2022 6:00
Date and Time




Water Level Data & Alaska Water Level Watch (AWLW)

AWLW (non-NWLON) installations: 18

* AK DNR DGGS (AOOS) = 7 i
NWLON (CO-OPS) installations: 27  AOOS+J0A+Others =8 AWLW Partners /nCI_’EGS.Ed
* * NPs-1 water level observing in
* UAF=1*

Alaska by more than 60%



Where to find data AOOS

Alaska Ocean Observing System
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e DataPortal AbBut~ Resources Stories

On the AWLW Data Portal !
https://water-level-watch.portal.aoos.org/

Alaska Water Level Watch

Providing public access to water level data
across Alaska’s coastline through innovative
technologies and collaborative partnerships.

View and Contribute Data

Alaska Water Level Watch (AWLW) brings together water level data contributed by a wide range of partners—federal agencies, state'
P  tribes, , local and These include both and real-

time sensor deployments, all accessible through the AWLY
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DGGS Coastal Hazards Program
Alaska Flood Inundation Tool (AK-FIT)
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Community-specific Water Level Documentation

Still Water Inundation Model

Using best-available elevation datasets and
hydrological connectivity information.

Flood Impact Assessments

REPORT OF INVESTIGATION 2021-1F
Buzard and others, 2021

Coastal Flood Impact Map
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Alaska Flood Inundation Tool (AK-FIT)

Still Water Inundation Model AK Flood Inundation Tool
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[Hooper Bay

Depth (m) |-

STILLWATER INUNDATION MODELING WITH HYDROLOGICAL CONNECTIVITY
Keith C. Horen

2024
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Alaska Flood Inundation Tool (AK-FIT)

Planning and decision-support tool
designed for Alaska

e Enhanced “bathtub-style” modeling with
hydrologic connectivity (SWIM)

e Shows flood extent and depth for user-
selected water levels

e Includes community-specific flood
categories and infrastructure impacts

e Fast & mobile-friendly
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Alaska Flood Inundation Tool (AK-FIT)
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Alaska Flood Inundation Tool (AK-FIT)
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Deering

Water Height:
2.00 feet (MHHW)

Flood Categories (current category outlined):
CATEGORY DESCRIPTION RANGE

MODERATE Pproperty 3.75 - 7.67 feot (MHHW)
necessary.
Minimal or no property damage. Evacuations of people andior
MINOR  transfer of property to higher elevations are typically not 1.30 - 3.75 foot (MHHW)
nocessary.

Occupied Buildings Impacted (0 total):

« Residential: 0
« Public: 0
+ Commercial: 0

Occupied buildings are residential, public, or commercial structures in which people live o work

Digital Elevation Model:
hitps://elevation alaska gov/download

NOAA Tide Station:
9469751

Nearest PETSS Forecast Location:
9469751

DGGS Flood Impact Assessment:
DOL: 10.14509/31647

Categorization Methodology:
DO 10.14509/31279

Still Water Inundation Model
DOL: 10.14509/31154
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Alaska Flood Inundation Tool (AK-FIT)
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Alaska Flood Inundation Tool (AK-FIT)

METHODS FOR EVALUATING COASTAL FLOOD IMPACTS IN
ALASKA COMMUNITIES

Keith C. Horen, Autumn C. Poisson, Jessie E. Christian, and Nora M. Nieminski

Published by o
STATE OF ALASKA ,.E E
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2024

Figure 1. Comparison of a simple bathtub inundation model (left) and a hydrologically connected
bathtub model (right) in Teller, Alaska. The area in blue is hydrologically connected to the inundation
source, whereas the areas in red are protected by barriers and incorrectly depicted as inundated in the

Report of Investigation 2025-3

COASTAL FLOOD IMPACT ASSESSMENT FOR DEERING, ALASKA

Jessica E. Christian, Keith C. Horen, and Nora M. Nieminski

Photograph of the Deering, Alaska, shoreline following a November 11-12, 2017, storm. P
Homeland Security & Emergency Management.

Qo: Alaska Department of

Published by o
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simple bathtub model. <
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Deering

Water Height:
2.00 feet (MHHW)

Flood Categories (current category outlined):

CATEGORY DESCRIPTION RANGE
‘Significant
MAJOR 7.67
‘elevations are necessary.
MODERATE transfer of property to high 3.75-7.67 foot (MHHW)
necessary.

Minimal or no property damage. Evacuations of people and/or
transfer of property 1o higher elevations are typically not
necessary.

MINOR 1.30 - 375 foot (MHHW)

Occupied Buildings Impacted (0 total):

« Residential: 0
« Public: 0
+ Commercial: 0

Occupied buildings are residential, public, or commercial structures in which people live or work

Digital Elevation Model:
hitps://elevation alaska gov/download

NOAA Tide Station:
9469751

Nearest PETSS Forecast Location:
9469751

DGGS Flood Impact Assessment:
DOLI: 10.14509/31647

Categorization Methodology:
DOI: 10.14509/31279

Still Water Inundation Model
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Alaska Flood Inundation Tool (AK-FIT)
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Base layer © MapBox

Temporal Coverage Sep 6, 2018 12:00 (AKDT) - Oct 4, 2025 04:00 (AKDT)

Platform Fixed
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Metadata ( ERDDAP station page
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Alaska Flood Inundation Tool (AK-FIT
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Deerin

Water Height:
2.00 feet (MHHW)

Flood Categories (current category outlined):
CATEGORY DESCRIPTION

‘Some inundation of structures and roads. Some evacuations of
MODERATE  people andior transfer of property to higher elevations are. 3.75-7.67 foot (MHHW)
necessary.

imal or no property damage. Evacuations of people and/or
MINOR  transfer of property to higher elevations are typically not 175 foot (MHHW)
necessary.

Occupied Buildings Impacted (0 total):

+ Residential: 0
« Public: 0
+ Commercial: 0

Occupied buildings are residential, public, or commercial structures in which people live or work.

Digital Elevation Model:
hitps://elevation.alaska.gov/download

NOAA Tide Station:
9469751

PRIVATEPROPERTY Nearest PETSS Forecast Location:
First-Floor Height: 1.46 feet (MHHW)
Flooded: 0.54 feet ‘ Sh
DGGS Flood Impact Assessment:
DOI: 10.14509/31647

Categorization Methodology:
D 4509/31279

Still Water Inundation Model
D 0.14509/31154
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Alaska Flood Inundation Tool (AK-FIT
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State of Alaska | Natural Resources | Geological & Geophysical Surveys
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3.85 ft MHHW Deering

Water Height:
4.00 feet (MHHW)

Flood Categories (current category outlined):
CATEGORY DESCRIPTION

‘Some inundation of structures and roads. Some evacuations of
MODERATE  people and/or transfer of property 1o higher elevations are.
necessary.

Minimal or no property damage. Evacuations of people and/or
MINOR  transfer of property to higher elevations are typically not 1.30 - 375 foot (MHHW)
necessary.

Occupied Buildings Impacted (0 total):

* Residential: 0
+ Publi
+ Commercial: 0

Occupied buildings are residential, public, or commercial structures in which people live or work.

Digital Elevation Model:
hitps://elevation.alaska.gov/download

NOAA Tide Station:
9469751

Nearest PETSS Forecast Location:
9469751

DGGS Flood Impact Assessment:
DOL: 10.14509/31647

Categorization Methodology:
DOL: 10.14509/31279

Still Water Inundation Model
DOI: 10.14509/31154
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Alaska Flood Inundation Tool (AK-FIT
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x
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5.2 ft MHHW
Deering

Water Height:
5.00 feet (MHHW)

Flood Categories (current category outlined):
CATEGORY DESCRIPTION

‘Some inundation of structures and roads. Some evacuations of
MODERATE  people andor transfer of property to higher elevations are
necessary.

Minimal or no property damage. Evacuations of people and/or
MINOR transfer of property to igher elevations are typically not 130 - 3.75 foot (MHHW)
necessary.

Occupied Buildings Impacted (0 total):

+ Residential: 0
« Public: 0
+ Commercial: 0

Occupied buildings are residential, public, or commercial structures in which people live or work

Digital Elevation Model:
hitps://elevation alaska gov/download

NOAA Tide Station:
9469751

Nearest PETSS Forecast Location:
PRIVATEPROPERTY 2469751

First-Floor Height: 3.40 feet (MHHW)
Flooded: 1.60 feet ] DGGS Flood Impact Assessment:

DOL: 10.14509/31647

Categorization Methodology:

Still Water Inundation Model
DOL: 10.14509/31154
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NOAA Office for Coastal Management
Sea Level Rise Viewer



NOAA Office for Coastal Management (OCM)

Dana Brown Harper Baldwin Billy Brooks Doug Marcy
Alaska Regional Geospatial Analyst Physical Scientist Coastal Hazards
Geospatial Coordinator Specialist
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Sea Level Rise Viewer

Visualize coastal flooding and sea level rise
« Nationally consistent screening-level P seateve ——
planning and decision-support tool oAk B R |

o Modified “bathtub-style” approach
with hydrologic connectivity

e Flood extent and depth for user-
selected water levels

e Integrated with local sea level rise
projections

Y /| » § - " %
) e — e N ' More Resourc ' -
United States Departme...  National Oceanic and A... National Ocean Service Website Owner: Office fo... Last Modified: 04/1

Emmonak, Alaska coast.noaa.gov/slr
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https://coast.noaa.gov/slr

Alaska Data Availability

28 communities and 41 more coming Spring 2026
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@ Sea Level Rise Viewer Enter an address or city m @ = ¢

203

Hooper Bay with water level 6 ft above mean higher high water MHHW
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More Resources for Your Community




@ Sea Level Rise Viewer Enter an address or city
pm— I:l )

= & Use the ‘Local Scenarios’ tab to select a water level
¥ value based on projected sea level rise
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Photo Simulations of Sea Level Rise
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Data Access
Web-based and downloadable

Sea Level Rise Viewer

e Web mapping tool

« Datadownload Sl Vst D
O Digital elevation models
O Sea level rise inundation

Digital Elevation Models (DEMs)

Extent Rastr
Ih Tide Flooding Rasters
lapping Confidence Rasters

« Tnundation Potyzons

Ancilary o supporting data

.
Navigte by gcopraphy snd data 5pe e of URL 8 e found a the S Lessl Rise Vi Diial Coas Tels
o V I Baze, n the Sca Level Rise Viewr, o i the Data Upeates setion ofthe Viewer

Subdirectories

ArcGIS REST Services Directory Login
Home > services > dc_sir > slr_3ft (MapServer). Help | API Reference

e Mapping methods documentation

JSON | 042 | WS | WATS

dc_slr/slr_3ft (MapServer)

BrcBuicy View In: ArcGIS JavaScript ArcGIS Online Map Viewer ArcGIS Earth ArcGIS Pro
o
National Ocean Service Service Description: 3ft Sea Level Rise Inundation This dataset was created as part of the National Oceanic and Atmospheric

Fitional Ocesnic & AmosghericAdn Administration Office for Coastal Management's efforts to create an online mapping viewer depicting potential sea level rise

H PAEMERLSESSRESE and its associated Impacts on the nation's coastal areas. The purpose of the mapping viewer is to provide coastal managers
C S, CO as t, n Oaa, go V t a ta n un a tlon u O Wn O a T and scientists with a preliminary look at sea level rise and coastal flooding impacts. The viewer is a screening-level tool that
uses nationally consistent data sets and analyses. Data and maps provided can be used at several scales to help gauge trends
and prioritize actions for different scenarios. The purpose of this dataset is to show potential sea level rise inundation of 3 ft
above current Mean Higher High Water (MHHW) for the area. Tiles have been cached down to Level ID 15 (1:18,055). This
dataset illustrates the scale of potential flooding, not the exact location, and does not account for erosion, subsidence, or
. . future construction. Inundation is shown as it would appear during the highest high tides (excludes wind driven tides) with the
CO ast n Oaa go v arcg Is res t Serv’ces dC s/r sea level rise amount. The dataset should be used only as a screening-level tool for management decisions. As with all
. . g— remotely sensed data, all features should be verified with a site visit. The dataset is provided "as is," without warranty to its
performance, merchantable state, or fitness for any particular purpose. The entire risk assoclated with the results and
performance of this dataset is assumed by the user. This dataset should be used strictly as a planning reference and not for
navigation, permitting, or other legal purposes. For more information visit the Sea Level Rise Impacts Viewer
(http://coast.noaa.gov/sir).

coast.noaa.gov/digitalcoast/tools/slr.html|

Legend

All Layers and Tables

Dynamic Legend

Dynamic Al Layers



https://coast.noaa.gov/digitalcoast/tools/slr.html
https://coast.noaa.gov/arcgis/rest/services/dc_slr
https://chs.coast.noaa.gov/htdata/Inundation/SLR/BulkDownload

Sea Level Rise Viewer

Planning

Visualize potential impacts
through maps

AK-FIT

Emergency Preparedness

Visualize potential impacts
through maps

AWLW

Real-time measurements

Data collected for storms
available for public use




Scenario 1
Plan for an incoming storm

® A strong storm is expected to move over the Bering Sea and cause coastal flooding.

e A flood warning is issued for Shaktoolik — expected to reach 12 ft MHHW

-
[
1

® Llet’s use AK-FIT and AWLW sites.
o AWLW: Look at current water level to
compare to anticipated levels.

awlw.aoo0s.org

O AK-FIT: Look at anticipated flood levels

and impacted areas of community. maps.dggs.alaska.gov/akfit

e What parts of the community will impacted?


https://maps.dggs.alaska.gov/akfit
https://awlw.aoos.org

Scenario 2
Assess impacts of anticipated sea level rise

® Projected sea level rise rates differ along the Alaskan coast, and projections vary with
future emissions rates.

® Let’s use SLR Viewer to assess potential impacts to Hooper Bay.

® Navigate to “Local Scenarios” tab, and explore water levels “By Year” in 2100.
O SLR Viewer: How much do the low and high sea level rise scenarios vary in 2100
in Hooper Bay?
o AWLW: Look at current water level to compare to projected levels. Hint: You
may need to look further than you think!

® Question: What parts of the community will be safe?

® Bonus Question: Look at the Intermediate High water level in 2100.
How high would water levels be if there was a 4ft storm surge on top of this
water level? What parts of the community are safe in this scenario?

coast.noaa.gov/digitalcoast/tools/slr/htmli



NOAA OCM, Sea Level Rise Viewer
Dana Brown, dana.brown@noaa.gov
Harper Baldwin, harper.baldwin@noaa.gov

AOOS, AWLW Portal

Taylor Borgfeldt, borgfeldt@aoo0s.org
YouTube ‘Alaska Ocean Observing System’ - video tutorials



mailto:borgfeldt@aoos.org
mailto:nora.nieminski@alaska.gov
mailto:keith.horen@alaska.gov
mailto:dana.brown@noaa.gov
mailto:harper.baldwin@noaa.gov

Coastal Flooding Tools Comparison

Alaska Flood Inundation Tool
AK-FIT

T .. 3 DIVISION OF GEOLOGICAL
*\"ALASI\A @ & GEOPHYSICAL SURVEYS

State of Alaska | Natural Resources | Geological & Geophysical Surveys

5@ - -e-- 80060

/

+ Emergency preparedness

* Screening tool for approaching storm
flood predictions

* Flood extents include stillwater levels,
no surge or waves

* Mobile-friendly

* Unique feature: displays building
footprints and first-floor elevations
where available

‘@' Sea Level Rise Viewer

Planning and decision support
Screening tool for coastal flooding and
sea-level rise

Flood extents include stillwater levels
without waves

Unique feature: integrates with local
sea level rise

Coastal Storm Modeling System
CoSMoS/HERA

Long-range planning

Screening tool for future flood hazards,
including sea-level rise, storms, and
changing climate

Flood extents include effects of future
storms, waves, river input

Unique feature: includes velocity hazards,
wave heights, and erosion



Availability of Alaska coastal flood

tools, by community

CoSMoS/ CoSMoS/ CoSMoS/
Community |HERA SLRViewer |AK-FIT Community HERA SLR Viewer |AK-FIT Community HERA SLR Viewer |AK-FIT
Alakanuk Available Available Kake Available Point Lay Coming Soon |Available
Aleknagik Coming Soon Kaktovik Coming Soon Port Graham Coming Soon
Angoon Coming Soon Kasaan Available Quinhagak Coming Soon |Available
Beluga Coming Soon Kipnuk Available Saint Michael [Coming Soon [Available Available
Big Salt Available Kivalina Coming Soon |[Coming Soon [Available Saint Paul Coming Soon
Brevig Mission |Coming Soon |Available Available Klawock Available Savoonga Coming Soon |Available
Chefornak Coming Soon Kongiganak Available Scammon Bay Available Available
Chevak Available Available Kotlik Available Available Seldovia Available
Coffman Cove Available Kotzebue Coming Soon Available Seldovia Village Available
Cold Bay Coming Soon Koyuk Coming Soon Shaktoolik Coming Soon [Coming Soon |Available
Craig Available Kupreanof Coming Soon Shishmaref Coming Soon |Coming Soon [Available
Deering Coming Soon Available Kwigillingok Coming Soon |Available Stebbins Coming Soon Available
Dillingham Coming Soon Levelock Coming Soon Teller Coming Soon [Available Available
Diomede Available Manokotak Coming Soon Tenakee Springs Coming Soon
Edna Bay Available Mekoryuk Coming Soon |Available Thorne Bay Available
Eek Coming Soon Mertarvik Available Togiak Coming Soon
Ekuk Coming Soon Nanwalek Coming Soon Toksook Bay Coming Soon
Elim Available Coming Soon |Available Napakiak Available Tuntutuliak Coming Soon |Available
Emmonak Available Available Naukati Bay Available Tununak Coming Soon
Gambell Coming Soon |[Coming Soon |Available Nelson Lagoon Coming Soon |[Coming Soon Twin Hills Coming Soon
Golovin Available Available Newtok Available Tyonek Coming Soon
Goodnews Bay Coming Soon Ninilchik Coming Soon Unalakleet Available Coming Soon
Gustavus Coming Soon Nome Coming Soon |[Coming Soon |Available Utgiagvik Available Coming Soon |Available
Homer Available Petersburg Borough Coming Soon Wainwright Coming Soon |Available
Hoonah Coming Soon Point Baker Available Wales Coming Soon Available
Hooper Bay Coming Soon |Available Available Point Hope Available Available Whale Pass Available
Hydaburg Available
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