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Agenda

Part I: Flood & Erosion Mapping

Coastal Flooding & Erosion in Alaska

Community Needs for Flood & Erosion 
Mapping

Examples of Mapping Projects

Funding Opportunities
• FEMA Cooperative Technical Partners 

(Pre-announcement for executive 
summaries)

• BIA Tribal Resilience Grants
(Due March 2, 2020)

Part II: Community-Based Monitoring 
for Flooding & Erosion

Flood Monitoring Tools
• Low-cost autonomous sensors
• Flood staffs
• Photographs

Erosion Monitoring
• Time-lapse cameras
• Measuring tapes
• Drones/GPS Surveys

Monitoring products online
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Part I
Flood & Erosion Mapping

Mapping, Monitoring, and Modeling Coastal Flooding and Erosion for Alaska Communities
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Coastal Flooding & Erosion in Alaska
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Coastal Flooding & Erosion in Alaska
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Coastal Flooding & Erosion in Alaska
Full Descriptions of Hazards as they relate to Alaska are in the 2018 State Hazard Mitigation Plan:

https://ready.alaska.gov/Plans/Mitigation/SHMP

Flood Hazard Characteristics
A flood is the overflow of an expanse of water submerging normally dry land. 
Flooding occurs when water exceeds natural or artificial barriers such as beaches, 
stream banks, and levees that protecting adjacent floodplains. Flooding is typically a 
natural event and considered a hazard only when people and property are at risk. 
Flooding is Alaska’s most common disaster, costing the state in excess of one 
million dollars annually, major disruptions to society, and occasionally loss of life.

• Coastal Flooding & Sea Level Rise
• Riverine Flooding
• Glacial Outburst
• Groundwater
• Fluctuating Lake Levels

Erosion Hazard Characteristics
Erosion is the wearing away and transportation of land. Erosion is a natural process 
at the interface of land and water, however, erosion can also be caused by human 
activities. Erosion can be both gradual and/or abrupt, for example: as the result of 
flash flood, coastal storms, or permafrost thaw. Erosion becomes hazardous when it 
affects immovable infrastructure, cultural, and natural resources.

• Coastal Erosion
• Riverine Erosion
• Wind Erosion

https://ready.alaska.gov/Plans/Mitigation/SHMP
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Coastal Flooding & Erosion in Alaska: Impacts to Infrastructure
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Coastal Flooding & Erosion in Alaska: Impacts to Infrastructure
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Coastal Flooding & Erosion in Alaska: Responses

Four Phases of 
Emergency 

Management:

Mitigation
Planning/Preparation

Response
Recovery
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Coastal Flooding & Erosion in Alaska: Responses

Four Phases of 
Emergency 

Management:

Mitigation
Planning/Preparation

Response
Recovery

Recovery

Preparedness

Response Mitigation

Recovery
 Damage Assessments including mapped 

flood and erosion extents and 
magnitudes.

Mitigation
 Historical events accurately and 

consistently documented in local hazard 
mitigation plans.

 Local conditions taken into consideration 
when developing coastal setback policies 
and floodplain regulations.

 Baseline data and risk assessments are 
direct inputs for engineering design.

Preparedness
 Use maps of past events to prepare for 

the future.
 Initiate community-based monitoring for 

local awareness and building 
relationships.

Response
 Real-time awareness for emergency 

responders using interactive flood maps 
and real-time water level sensors.

 Proactive communications with 
communities that may have been 
impacted.
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Coastal Flooding & Erosion in Alaska: Responses

Mitigation 
Responses for 

Flooding & 
Erosion

Protect In-
Place

Migrate

Relocate

A Combination 
of All Three

Protection in-place, Kotzebue Sea Wall Migrating infrastructure inland at Port 
Heiden

Relocation site for the community of 
Newtok--Mertarvik Unalakleet has both rock revetments and 

migration of residential buildings to nearby 
hills.
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Coastal Flooding & Erosion in Alaska: Challenges

• No Lead Agency Taking on these Hazards 
Holistically

• Stafford Act includes flooding alone

• No Coastal Zone Management Program in 
Alaska

• Many communities do not participate in the 
national flood insurance program
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Community Needs for Flood and Erosion Mapping 

Coastal mapping data along with technical guidance are used for a variety of purposes that 
improve community resilience to flood and erosion hazards and make a better case for 
projects funded by State and Federal agencies.

Pre-Storm Decision Support

Education Tools (Social Media)

Data for Engineering Projects

Local Hazard Mitigation Plans/Community Planning

Post-Storm Impact Assessments

 Disaster Preparation

 Community Awareness

 Structural and Non-Structural 
Mitigation

 FEMA /Agency Support, Smart 
Expansion, Policy Development (i.e. 
coastal setbacks), & Management

 State/FEMA Disaster Declarations
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Examples of Mapping Projects and Data 
Collection that Supports Communities
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Examples of Mapping Projects: Forecasting 

Coastal Flood Mapping, 2020

• Includes Golovin and Hooper Bay.
• By completing maps for these two 

communities, we will have the methods to 
create them for others.

Baseline data and map tools can be very expensive 
and difficult to fund from a local level. DGGS 
advocates to state and federal agencies in regard to 
collecting data that improves our ability to provide 
flood and erosion map information. Even if your 
community doesn’t engage with us, it may be on the 
map for data collection.
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Examples of Mapping Projects: Forecasting 
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Examples of Mapping Projects: Social Media / Education Tools
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Examples of Mapping Projects: Social Media / Education Tools

• Worked with the Native 
Village of Bill Moore’s 
Slough and Kotlik in 2017 
to set up community 
monitoring and Facebook 
page.

• 36 members of the 
Facebook page

• Regular posts about flood 
events
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Examples of Mapping Projects: Engineering Projects 

The Native Village of Shaktoolik requested DGGS 
make measurements to the communities’ storm 
berm after a storm in August. DGGS was able to 
travel on-site, measure the change using a drone 
and GPS, and provide an estimate of the total 
volume of erosion for engineering plans.

Engineering firms often have to start at square 
one when designing mitigation solutions for 
communities. DGGS works to improve baseline 
datasets to reduce the barrier to entry for these 
design projects.
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Examples of Mapping Projects: Engineering Projects 

Mertarvik relocation construction planning relied 
on baseline imagery and elevation data collected 
by DGGS.

https://www.congress.gov/116/meeting/house/108887/witnesses/HHR
G-116-II24-Wstate-JordanJ-20190212-SD001.pdf

https://www.congress.gov/116/meeting/house/108887/witnesses/HHRG-116-II24-Wstate-JordanJ-20190212-SD001.pdf
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Examples of Mapping Projects: Updating Local Hazard Mitigation Plans 

http://dggs.alaska.gov/hazards/coastal/monitoring.html

Updates were just made to DGGS website for Kotlik, Kwigillingok, and Quinhagak. 
Others still to come in 2020.

Measuring and monitoring flooding and erosion has long been mentioned in 
local hazard mitigation plans as a first step, however, has not been pursued 
by any other state or federal agency. DGGS provides data to update these 
plans which can lead to defining mitigation projects that are fundable by 
FEMA and other federal agencies.

http://dggs.alaska.gov/hazards/coastal/monitoring.html
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Examples of Mapping Projects: Updating Local Hazard Mitigation Plans 



A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  &  G e o p h y s i c a l  S u r v e y s   |   C o a s t a l  H a z a r d s  P r o g r a m

Coastal Erosion 
Mapping, 2020

• Includes most 
western and northern 
Alaska communities;

• Available early 2020 
in pdf 8.5 x 11 
format.

• Funded by the Denali 
Commission and 
State of Alaska.

Examples of Mapping Projects: Community Planning 
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Examples of Mapping Projects: Community Planning 
Historical Flood Records and Infrastructure
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Examples of Mapping Projects: Disaster Declarations

August 3, 2019

March 26, 2019

February 12, 2019

November 9, 2018

May 2, 2018

November 13, 
2017

October 13, 2017

https://www.facebook.com/AlaskaWaterLevelWatch/ We also check LEO Network & NWS storm reports!

Flood documentation at Kotlik through Alaska Water Level Watch Facebook page. Posted by Harold Okitkun

Many flood disasters have not been declared because there was no scientific proof the event occurred and incurred impacts. DGGS 
maintains coastal monitoring equipment and community monitoring networks that collect data regarding disastrous events, and can 
provide the data to you to include in a declaration.

November 22, 2017
October 6, 2019

https://www.facebook.com/AlaskaWaterLevelWatch/
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Examples of Mapping Projects: Disaster Declarations
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Upcoming Mapping Projects: Shoreline Change Report



A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  &  G e o p h y s i c a l  S u r v e y s   |   C o a s t a l  H a z a r d s  P r o g r a m

Baseline Mapping Data: Alaska Nearshore Mapping Strategy

http://arcg.is/qOf19
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Baseline Mapping Data: Alaska Tidal Datums

http://arcg.is/0qqjDm

The Alaska Water Level Watch (AWLW) is a 
collaborative group working to improve the quality, 
coverage, and accessibility to water level observations 
in Alaska’s coastal zone.

Water level data has many applications that contribute 
to safe navigation, storm modeling and mapping, 
tsunami warnings, watches, and advisories, incident 
response, search and. rescue operations, tidal datums, 
sea level trends, storm trends, and much more.

http://aoos.org/wp-content/uploads/2011/05/2016_Alaska_Water_Level_Observations_v1-0.pdf
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Funding Opportunities for Mapping: FEMA Cooperative Technical Partners

Available to RiskMAP communities. Previous 
announcements are listed at:
https://www.fema.gov/media-library/assets/documents/21123

If you are interested to engage with DGGS on a collaborative 
grant application, FEMA is taking executive summaries now. 
DGGS is an existing Cooperative Technical Partner.

• 1-2 page summaries
• No data collection, (exception is lidar)
• Funding for travel to coordinate
• 18-24 month projects ideal
• Match funding is a plus
• Must have an expected benefit or mitigation action as a 

result of the project
• Must have community support identifying the need and 

ability to coordinate
• Due February 14, 2020

https://www.fema.gov/media-library/assets/documents/21123
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Funding Opportunities for Mapping: BIA Tribal Resilience

Funding is available to federally recognized tribes to 
conduct risk mapping and planning work:
https://www.bia.gov/bia/ots/tribal-resilience-program#FY2020

Categories:
• Adaptation Planning ($150k)
• Ocean and Coastal Management Planning ($150k)
• Capacity Building ($65k)
• Relocation, Managed Retreat, or Protect-in-place 

Planning ($150k)
• Travel Support for these Activities

• Match funding not needed
• Can fund data collection
• 12 month projects
• Due March 2, 2020

https://www.bia.gov/bia/ots/tribal-resilience-program#FY2020
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Part II
Community-Based Monitoring

Mapping, Monitoring, and Modeling Coastal Flooding and Erosion 
for Alaska Communities
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Community-Based Monitoring

Monitoring:
taking periodic measurements to document change

Community-based: 
Measurements are collected by local residents

Better: Data is collected more often
Faster: Data is collected as quickly as possible after an event
Community-centered: Data is in the hands of the community first

Port Heiden
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Community-Base Monitoring:
Measuring erosion rates (Port Heiden)

relocated

Goldfish Lake
Old tank farm site

Could Goldfish Lake be 
used as a safe harbor?
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stake profile

Time-lapse camera



Port Heiden

Fall 2017: 26 feet (8 meters)

A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  &  G e o p h y s i c a l  S u r v e y s   |   C o a s t a l  H a z a r d s  P r o g r a m



A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  &  G e o p h y s i c a l  S u r v e y s   |   C o a s t a l  H a z a r d s  P r o g r a m

Community-Based Monitoring

Measure storm damage

Understand inter-annual erosion

Camera measurements:
-Great detail over short times
-Require CBM

Stake-to-bluff measurements:
-Greatest accuracy
-Cover more ground



• Feasible for CBM, but requires training
• Valuable products

Mapping with Drones
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• Feasible for CBM, but requires training
• Valuable products
• Takes more effort: investment should 

meet the needs of the community

Mapping with Drones

Measure storm damage
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Jones, B.M. and Buzard, R.M., 
(In Prep.), Using repeat UAV 
surveys to measure block 
erosion at Drew Point, Alaska.

Mapping with Drones – Repeat flights
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Old airstrip at Quinhagak

Community-Based Monitoring:
Documenting hazards and changing conditions
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Flood Monitoring: Autonomous Sensors

iRadar
sensing greater than 30 feet
~$5000-6000/sensor
~$490/year data transfer and 
warranty
Minimal Maintenance
Stillwater Technologies, LLC

iGage
sensing less than 30 feet
~$1500-$1750/sensor
~$490/year data transfer and 
warranty
Minimal maintenance
Stillwater Technologies, LLC

Downward Facing Oblique Insitu

GNSS Reflectometry 
Not on the market, however, 
research sites have been 
installed at St. Michael and 
Seward.
Maintenance costs unknown.

Traditional NOAA 
NWLON - type

Depending on accuracy 
needs, can range from $15-
150k for installation and as 
much as $10k/year for 
maintenance.

Kotzebue

Deering

UNAVCO - St. Michael

JOA Surveys, LLC
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Flood Monitoring: Autonomous Sensors

Autonomous sensors need infrastructure

Tununak
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Flood Monitoring: Flood Staffs

Photos of flood staff installation at 
Kwigillingok, Alaska. Flood photos 
provided by Lewis Amik III, Native 
Village of Kwigillingok via email.
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Flood Monitoring: Facebook http://dggs.alaska.gov/webpubs/dggs/ri/text/ri2017_006.pdf

http://dggs.alaska.gov/webpubs/dggs/ri/text/ri2017_006.pdf
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Monitoring Data Online
Monitoring products online

http://dggs.alaska.gov/hazards/coastal/monitoring.html

http://dggs.alaska.gov/hazards/coastal/monitoring.html
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Department of Natural Resources
Division of Geological & Geophysical 
Surveys
Coastal Hazards Program

Jacquelyn Overbeck, CFM
Geologist IV, Program Manager
Jacquelyn.overbeck@Alaska.gov
907-451-5026

Richard Buzard
Geologist II
Richard.buzard@Alaska.gov
907-754-3595

1 CEC for CFM certification—see Jaci
after the session for signature.

http://dggs.alaska.gov/hazards/coastal/
http://dggs.alaska.gov/hazards/coastal/monitoring.html

https://aoos.org/alaska-water-level-watch/
https://www.facebook.com/AlaskaWaterLevelWatch/
http://arcg.is/0qqjDm - Build Out Plan
https://portal.aoos.org/?portal_id=111 – Prototype Data 
Portal

http://agc.dnr.alaska.gov/coastal.html - Coastal 
Mapping Strategic Plan

mailto:Jacquelyn.overbeck@Alaska.gov
mailto:Richard.buzard@Alaska.gov
https://aoos.org/alaska-water-level-watch/
https://aoos.org/alaska-water-level-watch/
https://aoos.org/alaska-water-level-watch/
https://www.facebook.com/AlaskaWaterLevelWatch/
http://arcg.is/0qqjDm
https://portal.aoos.org/?portal_id=111
http://agc.dnr.alaska.gov/coastal.html
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