DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS (DGGS)

Community-Driven Data Collection

Wainwright, AK e Kongiganak, AK

Helping Alaskans collect and connect to the vital data, methods,
and tools they need to make informed decisions and better
prepare for, respond to, and recover from geological hazards.
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COMMUNITY-DRIVEN DATA COLLECTION

Local knowledge is critical knowledge

e Community members are the first to observe
and experience changes to the coastline,
rivers, and infrastructure.

e Existing datasets are improving, but without
local context this information is incomplete.

* Important details can be missed by agencies
and researchers because they are not able to
observe the land in the same way as
community members.

* We hope to bridge this gap by providing tools
for communities to contribute knowledge
and improve safety for all Alaskans.
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ALASKA HIGH-WATER MARK OBSERVATIONS

Alaska Higl | How To Collect HigVater Ma S

What is a high-water mark?

Flooding can happen anywhere in Alaska

Please do not place yourself or others in harm's way while collecting high-water mark
observations; your safety is always more important

Collecting high-water marks helps communities document flooding to assist with emergency
management and future planning. Building a reliable record of high-water marks also helps High-water marks are evidence left behind by floods that indicate the maximum height water
improve the accuracy of flood models and predictions reached during the event. Many high-water marks are only temporary, so identifying and
documenting them quickly after an event s very important. For help identifying high-water

The Alaska Division of Geological & Geophysical Surveys (DGGS) developed this tool for marks, expand the high-water Mark Examples section below.

community members like you to submit your own high-water mark observations and help
improve flood forecasting, planning, and safety throughout Alaska Flooding may leave behind a variety of different types of high-water marks that can represent

dynamic or still water heights depending on the location and type of mark. Below is a list of

For more information about flooding in Alaska, including additional tools that are available,
please visit DGGS' Coa

the most common types of evidence you are likely to encounter and examples of each.

THANK YOU!
| High-Water Mark Examples @&

| How To Collect High-Water Marks &
Measuring High-Water Marks

s : Please do not attempt to take a measurement unless it is safe to do so.
High-Water Mark Location*
Please provide the physical location of your observation using your device's location, by Using a tape measure, ruler, or yard stick, measure up from the ground to the high-water
cting the location from the map, or by providing the latitude and longitude coordinates mark. Itis important o

t you measure up as close to vertically as possible.

r Geographics Powered by Esti

Lat: Lon:

ment can be helpful, but it is important not to

Measurement Taking a photograph that includes your measu

take the photograph at too much of an angle. If possible, try to align the lens of your camera
Please do not attempt to take a measurement unless it is safe to do so. e gie. Hip! Y to alig ¥

Using a tape measure, ruler, or yard stick, measure up from the ground to the height of the
ter mark

higl

High-Water Mark Photograph*
Please upload or take a photograph of the high-water mark that clearly shows what the mark

is. If possible, please include a measurement in the photograph.

Drop image here or select image

Area Photograph*
Please upload or take a photograph of the high-water mark that clearly shows the area of
flooding. If possible, please include identifiable landmarks in the photograph

If you do not have a measurement tool, you can include a person or object in the photograph

Drop image here or select image

whose height you know. Adding this information in the description of the high-water mark

makes it possible to estimate the height of the mark by comparison.

A publicly available survey for residents to identify
high-water marks in their communities after a flood.
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https://arcg.is/15T54W2

ALASKA HIGH-WATER MARK OBSERVATIONS

What is a high-water mark?

High-water marks are

§ evidence left behind by
flooding that indicate the

maximum height water
reached during the event.

Many high-water marks are
only temporary, so identifying
and documenting them
quickly after an event is very
important.

Ex-Typhoon Merbok debris line high-water mark in Hooper Bay, AK, on September 20, 2022
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ALASKA HIGH-WATER MARK OBSERVATIONS

High-water mark examples

Exterior
Seed Line
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ALASKA HIGH-WATER MARK OBSERVATIONS

What are high-water marks used for?
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ALASKA HIGH-WATER MARK OBSERVATIONS

Y,

Flood Records

Long-term flood records are sparse and
§ incomplete throughout rural Alaska. Estimated Floods

Estimate Temporal Estimate Temporal

Height Height

Building an accurate and reliable rowitne TPT mnnw) SO COMES it €IS Coniines
histo ry Of ﬂooding helps Communities: 2013-NOV-10 StormSurge 122 +08 +05 371 +025 £0.16
1960-0CT-03 Storm Surge 112 +03 +10* 3.40 +0.08 £0.30
4 P reserve I OCa | k NOW I e d ge 2019-AUG-03 StormSurge 111 +0.2 +0.2 337 +0.06 +005

2022-SEP-17  Storm Surge 10.7 +09 +00 3.27 +0.28 +0.00

* I|dentify areas of persistent flooding | ™ Liiove somsme 106 sor  si0 a1 o1 0%

o o 1974-NOV-11  Storm Surge 10.0 +03 +07 3.04 +0.08 +0.21
e Support planning for housing,
. . 1964-SEP-22  Storm Surge 93 +03 +10* 282 +0.08 +0.30*
t ra n S p O rtat I O n V4 a n d CO m m u n Ity 1965-NOV-14  Storm Surge 2L3 +03 +10* 282 +0.08 + 0.30*
i nfra St r U Ct U re Moderate 1986 Storm Surge 83 +03 +01 252 +0.08 +0.02

* Improve flood models
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ALASKA HIGH-WATER MARK OBSERVATIONS

Validated Flood Models

Flood models are only as good as the data

§ they are built upon. High-water marks
provide real measurements of flood
heights and extents to test against
modeled simulations.

Accurate flood models help
communities:

* |dentify areas of persistent flooding

e Support planning for housing,
transportation, and community
infrastructure

* I m p rove fO reca Stl ng an d Modeled still water flood extent Drone imagery collected after
emergency response at 8 ft MHHW Ex-Typhoon Halong (AKDOT)
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ALASKA HIGH-WATER MARK OBSERVATIONS

Improved Forecasting
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Accurate flood histories and models allow

§ forecasters to provide more than just a
predicted flood height.

Accurate flood models help agencies:

ater Height (ft MHHW)

£

e Better communicate potential
flood extents and infrastructure
impacts

* Provide more reliable and timely
flood warnings

* Facilitate emergency planning and
response before, during, and after
a flood event
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ALASKA HIGH-WATER MARK OBSERVATIONS

Improved Emergency Response

Accurate, timely forecasts are one of the ki
3\: most important tools for emergency e

management at every level.

More accurate forecasts help:

Impact

* Communities make informed \
decisions about how prepare for BN

© Moderate

and safely endure major events

 Emergency managers identify
threatened communities and pre- \
position assets St 508

Chefornak: .ﬁ!ﬁﬁ!m]ﬁk

* Agencies assist impacted s od el
communities document and
recover from damages

An example forecast map for a hypothetical storm event
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ALASKA HIGH-WATER MARK OBSERVATIONS

Improving Hazard Assessments

Coastal Flood Impact Map REPORT OF INVESTIGATION 2025-2
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DEPARTMENT OF NATURAL RESOURCES
o ) 2! o A% Moderate Flooding is defined as some inundation of structures and roads at lower elevations. Some evacuation
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS S0 of people and/or transfer of property to higher elevations are necessary.
. . . . The State of Alaska makes no expressed or implied warranties (including warranties for merchantability and
fitness) with respect to the character, functions, or capabilities of the electronic data or products, nor their Minor Flooding is defined as minimal or no property damage. Evacuation of people and/or transfer of property to
appropriateness for any user’s purposes. In no event will the State of Alaska be liable for any incidental, higher elevations are typically not necessary.
indirect, special, consequential, or other damages suffered by a user or any other person or entity, whether
from the use of the electronic services or products, or any failure thereof or otherwise. In no event will the State  This work was made possible with National Fish and Wildife Foundation's National Coastal Resilience Funding through a
of Alaska's liabilty to the Requestor or anyone else exceed the fee paid for the electronic service or product. parinership with the Alaska Native Tribal Health Consortium.

informed by local knowledge
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ALASKA HIGH-WATER MARK OBSERVATIONS

| Y
Documenting Impacts

Well documented high-water marks

§ provide tangible evidence of how severe
a flood event was and the areas it

impacted.
This information helps communities:

* Convey their immediate needs to
emergency responders

* Provide clear evidence when
submitting for post-event disaster
assistance

* Build a shared understanding of <
hOW flood | ng affects the Ex-Typhoon Merbok flood documentation in Tuntutliak, AK, on September 18, 2022
. . (photo credit: Paul Jimmie)
community and changes over time
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AK DGGS Culvert Inventory P
Verification
Please help the Alaska Division of Geological & Geophysical Surveys (DGGS) verify culverts in
) )
i commu: " tate. Please do not place \/_\
yo arms way while verifying these data; safety is always more important.
T assistance! Diameter
W es? For a culvert thatis not round, please
Jescribe its dimensic 1 the ditions field below. Please do not put yourself or others in
harms way to collect measurements; safety is always more important.
Material
ade
Plaase direct questic etAst -
dnr.dggs.coastal hazardsiialaska.gov
Date*
Culvert Location*
RED points are UNVERIFIED culverts in the inventory, GREEN points are VERIFIED cuiverts
the in and BLUE points are citizen scientist submissions swaiting approva
+ adding a NEW culvert not y, chck on at 1 the ma
rtory 1S or IS NOT present, clice
f a culvert already wentory wrong location, mark it as NOT ¢ and crea
1 NEW culvert in the correct location. Condition
nal) W Exa 4
ted, damaged, etc
e
Photograph
Intional) Provid f both ends of the culvert if possible. Please do not place
yourself or others in ay while taking photographs; safety is always more important.
1

A publicly available web application for citizen scientists to
verify hydrological connections in their communities.
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https://akdggs.com/culverts

CULVERT INVENTORY SURVEY

Y,

Why is it important to know where culverts are?

Culverts are physical connections that -
§ allow water to not only flow within a "{u,,ngyWS,,,
community but also in flood models.

Understanding where these
connections are and what condition they
are in helps:

* |dentify areas that are vulnerable
to flooding

* Verify and correct flood models

o 4105 411 4115 > «10°

* Improve hazard assessments

USGS hydro-dynamic flood model tailored to local bathymetry,

P SU p po rt p I ann | ng for commun |ty topography, and hydrological connectivity, Unalakleet, AK
infrastructure
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CULVERT INVENTORY SURVEY

Identifying Vulnerable Areas

Without local knowledge, agencies and
3 researchers may miss important details.

Providing critical information about
hydrological connectivity not only
improves flood models but also helps
communities address local areas of
concern.

Still water inundation model (SWIM) for Teller, AK, at 2.75 m (NAVD88)
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CULVERT INVENTORY SURVEY

Identifying Vulnerable Areas

Without local knowledge, agencies and
§ researchers may miss important details.

Providing critical information about
hydrological connectivity not only
improves flood models but also helps
communities address local areas of
concern.

Still water inundation model (SWIM) for Teller, AK, at 2.75 m (NAVD88)
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CULVERT INVENTORY SURVEY

Y,

Simply knowing a culvert exists might not always be enough; only community
)\: members can verify the condition of these connections.
Culvert Assumed Clear Culvert Blocked

Verifying and Correcting Flood Models
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CULVERT INVENTORY SURVEY

Improving Hazard Assessments

Coastal Flood Impact Map REPORT OF INVESTIGATION 2025-2

Like high-water marks, understanding the
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STATE OF ALASKA = % Major Flooding is defined as extensive inundation of siructures and roads. Significant evacuation of people and/or

B transfer of property to higher elevations are necessary.

DEPARTMENT OF NATURAL RESOURCES

Db S 5 ' Moderate Flooding is defined as some inundation of structures and roads at lower elevations. Some evacuation
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS S0 of people and/or transfer of property to higher elevations are necessary.

The State of Alaska makes no expressed or implied warranties (including warranties for merchantability and

fitness) with respect to the character, functions, or capabilties of the electronic data or products, nor their Minor Flooding is defined as minimal o no property damage. Evacuation of people and/or transfer of propery to
appropriateness for any user’s purposes. In no event will the State of Alaska be liable for any incidental, higher elevations are typically not necessary.

indirect, special, consequential, or other damages suffered by a user or any other person or entity, whether

from the use of the electronic services or products, or any failure thereof or otherwise. In nio event will the State  This work was made possible with National Fish and Wildife Foundation's National Coastal Resilience Funding through a
of Alaska's liability to the Requestor or anyone else exceed the fee paid for the electronic service or product. parinership with the Alaska Native Tribal Health Consortium.

* Create grant and funding proposals
backed by verified infrastructure
data
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CULVERT INVENTORY SURVEY

Supporting Infrastructure Planning

Verifying the location and condition
N of culverts can also provide a

starting point for improving

drainage plans in communities.

Identifying and documenting
existing infrastructure, how well it
is functioning, and areas where it is
lacking are the first steps in
addressing problems and
vulnerabilities.
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LOCAL KNOWLEDGE IS CRITICAL KNOWLEDGE

High-Water Mark Observations Culvert Inventory Survey

[=IET %

[=]

With these tools we hope to bridge the gap between local knowledge and researchers by providing
ways for communities to contribute vital information and improve safety for all Alaskans.
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https://arcg.is/15T54W2
https://akdggs.com/culverts

Nora Nieminski, Ph.D.
Geologist, Coastal Hazards Program Manager
nora.nieminski@alaska.gov

Keith Horen
GIS Analyst
keith.horen@alaska.gov

Coastal Hazards Program Website:

ALASKA NATIVE
TRIBAL HEALTH
CONSORTIUM

ZUSGS

science for a changing world
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Alaska Ocean Observing System
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https://dggs.alaska.gov/hazards/coastal/

