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How You Can Contribute
This is a draft document. There are multiple ways you can contribute to the Adapt Y-K Delta Climate Adaptation Strategies:

Fall 2018
We would like to hear what you think. Our sincere intent is to use this initial work as a starting point for review and a larger regional
discussion. We especially value your insights on the priorities for action summarized on page viii-ix and fleshed out on pages 24-42. Are
these strategic actions practical? Will they have impact on issues that matter? Is there capacity in communities and in the region to move
ahead with these adaptation actions?
Please send comments and suggestions by December 7, 2018 to:





Jennifer Hooper, Association of Village Council Presidents; JHooper@avcp.org
Ray Born, Yukon Delta National Wildlife Refuge; vernon_born@fws.gov
Heather Stewart, Agnew::Beck Consulting; heather@agnewbeck.com | 441 West 5th Avenue, Suite 202, Anchorage, AK 99501

In addition:



Please attend work sessions at the Alaska Conference on Environmental Management (ATCEM) and Bureau of Indian
Affairs (BIA) Providers in Anchorage November 28 - 29, 2018. These events will bring together many people from the Y-K region,
including Adapt Y-K Delta Steering Committee members, during the last week of November. Work sessions at these events will be
used to get a wider range of review of the draft Adapt Y-K Delta Climate Adaptation Strategies.
○

ATCEM session: “Three Successful Climate Change Adaptation Projects” on November 28, 2018 from 3:15-4:05pm, Hilton
Anchorage Downtown.

○

BIA Provider’s Conference session: “Climate Change Adaption in Alaska: Case studies from Southeast, the Y-K Delta, and the
Statewide Adapt Alaska project” on November 29, 2018 from 8:00-9:45am, Dena’ina Center, Anchorage Downtown.

○

ATCEM workshop: “Adapt Y-K Delta: Practical Strategies for Climate Change Action” on November 29, 2018 from 1:30-3:40pm,
Hilton Anchorage Downtown.



Members of the Adapt Y-K Delta Steering Committee and supporting partners will meet in Bethel one-on-one with leadership of
regional non-profits and land management organizations and agencies. These meetings will be used to share results of work to
date, gain their perspectives, and set the stage for their support for implementation. – Mid November [Exact dates TBD]
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Winter and Spring 2019


A revised version of Adapt Y-K Delta Climate Adaptation Strategies will be released for further review based on the Fall 2018 review
feedback. January 2019.



Attend and share your views at an Adapt Y-K Delta regional work session in Bethel, to be scheduled to coincide with an existing inregion meeting Spring 2019. [Exact dates TBD]
○

The Adapt Y-K Delta Steering Committee, regional leaders and key out-of-region partners will meet in Bethel after the regional
review meeting to solidify shared intentions to implement priority actions and plan the next convening of the Steering
Committee to review progress.

[Steering Committee Members, Advisors and others: Please send appropriate pictures (if you have them) that show the changes and
ways people are adapting in the Y-K Delta region. Pictures are so much better than words!]

Climate change is affecting every dimension of life in the Y-K Delta. Vegetation and precipitation patterns are changing, altering growing seasons and the
pattern and availability of subsistence foods. An apparently positive change is area’s growing moose population.
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Foreword
The Yukon-Kuskokwim Delta (Y-K Delta) region has rich biological and cultural resources that have sustained our people, our fish and our
wildlife for more than 10,000 years. The region, however, is changing fast—threatening these resources, our communities, our values and
our livelihoods. Action is urgently needed to help the region’s 56 tribes adapt to a new climate, new landscapes, new conservation and
development challenges and opportunities.
This document was developed by a Steering Committee of local stakeholders in the Y-K Delta region to provide a systematic basis for action
on our shared adaptation priorities. We are grateful to the Western Alaska Landscape Conservation Cooperative and the many Federal,
State and local organizations, tribes and community members who contributed to the development of the Adapt Y-K Delta Climate
Adaptation Strategies.
The heart of these strategies is a short list of modest, practical adaptation actions. These actions were identified through an ongoing
dialogue with people in the region, as well as researchers and agencies whose missions include working with regional partners. Priorities
were selected to be achievable in the near term and to set the stage for more ambitious actions to follow.
Development of the Adapt Y-K Delta Climate Adaptation Strategies was guided by approaches undertaken by indigenous communities
globally and by our own 10,000 years of experience adapting to novel socio-political, ecological and technological challenges. We recognize
that the Y-K Delta region is not isolated – we are connected with indigenous communities throughout the circumpolar Arctic, and with
biological communities globally. We are, as a consequence, committed to sharing what we learn within the region and beyond as we adapt
to a new global climate.
We see the DRAFT Adapt Y-K Delta Climate Adaptation Strategies as a living document. Refinements from this round of review will start the
process of building a regional climate change coalition, able to proactively identify adaptation priorities and respond to current and to
future changes and needs. We encourage community members in the region, as well as agency representatives and experts to join with us
to review, refine, develop, add to and test our adaptation strategies, to learn from our efforts and to share our lessons so that collectively
we will sustain our ways of life, our environment and relationships and build greater resilience.
Quyana,
Adapt Y-K Delta Steering Committee
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Explanation of Agency Names and
Abbreviations
ABSI

Aleutian Bering Sea Islands

ADF&G

Alaska Department of Fish and Game

AFN

Alaska Federation of Natives

AHFC

Alaska Housing Finance Corporation

ANILCA

Alaska National Interest Lands Conservation Act

ANSEP

Alaska Native Science and Engineering Program

ANTHC

Alaska Native Tribal Health Consortium

AOOS

Alaska Ocean Observing System

APU

Alaska Pacific University

ATCEM

Alaska Tribal Conference on Environmental Management

AVCP

Association of Village Council Presidents

BIA

Bureau of Indian Affairs

BSFA

Bering Sea Fisherman’s Association

DGGS

Division of Geological and Geographic Surveys

DNR

Alaska Department of Natural Resources

CCHRC

Cold Climate Housing Research Center

CVRF

Coastal Villages Region Fund

DCCED

Alaska Department of Commerce, Community and Economic Development

DCRA

Division of Community and Regional Affairs
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EPA

Environmental Protection Agency

HCP

Healthy Country Planning

IGAP

Indian General Assistance Program

LCC

Landscape Conservation Cooperative

NWR

National Wildlife Refuge

ONC

Orutsaramiut Native Council

OS

Open Standards

OSM

Office of Subsistence Management1

OTIS

Ocean Technology Innovation Sprint

SNAP

Scenarios Development for Alaska and Arctic Planning

UAF

University of Alaska Fairbanks

USACE

United States Army Corps of Engineers

USFWS

United States Fish and Wildlife Service

USGS

United States Geological Survey

1

The Office of Subsistence Management is within the U.S. Fish and Wildlife Service.
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Summary
Climate change is affecting the Yukon-Kuskokwim Delta, from fish and wildlife habitats, to access to subsistence foods, to the stability of
the ground under roads, runways and buildings to the reliability of winter ice used for travel. These changes are predicted to continue and
intensify. The Adapt Y-K Delta Climate Adaptation Strategies are the first stage of an adaptive management process that is designed to help
build the resilience of Y-K Delta resources and the people who depend on them. This draft document responds to these challenges and
opportunities. The Adapt Y-K Delta Climate Adaptation Strategies were developed by a Steering Committee made up of a regionallyrepresentative group of tribal and community leaders, non-profit organizations, individuals, researchers and public resource managers,
with advice from regionally-based state and government agencies.
Our vision for the Y-K Delta region for next 100 years is that:

Current and future generations enjoy healthy ecosystems that sustain our communities and our Indigenous way of life.
We identified the following seven targets that must be healthy to achieve our vision:









Intact Terrestrial Ecosystems
Large Mammals
Migratory Birds
Healthy Marine Ecosystems
Salmon
Traditional Knowledge and Relationships
Community Infrastructure
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The initial set of Adapt Y-K Delta Climate Adaptation Strategies proposed in the next five years focus on practical near-term adaptation
strategies:

Focus Area: Subsistence Resources Harvest
Practices

Focus Area: Community Infrastructure

Focus Area: Trails and Transportation

Explore new fish processing methods; ensure
they meet community needs and avoid
waste.

Provide communities with tools to measure
the rate of erosion to meet requirements of
grant-giving agencies.

Improve understanding of existing trail use
and trail-related impacts.

Share knowledge among communities about
new harvest practices.

Develop a simple community-scale climate
change planning template that follows a
compressed, simple process and identifies
practical adaption action strategies.

Increase education on trail safety and trailrelated impacts.

Refine current management practices related
to fish and wildlife harvesting.

Significantly upgrade regional environmental
data as a reference for infrastructure
investments and funding.

Develop and fund strategies for physical trail
improvements.

Continue and expand research on changes in
berry abundance and distribution and share
results with Y-K Delta communities.

Develop and use more adaptive alternative
infrastructure: sustainable, affordable
solutions to water, wastewater, energy and
other infrastructure needs.

These strategies will be implemented by partners in the Adapt Y-K Delta process. Progress will be reviewed periodically by the Adapt Y-K
partners. At those meetings, the partners may also review the overall document, adjust the strategies based on experience and determine
whether additional strategies are necessary to achieve the vision.
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Yukon-Kuskokwim Delta Region Overview
Project Area
The area addressed in this plan is broadly

Figure 1 Y-K Delta Region Villages and Landscapes

defined as the Yukon-Kuskokwim delta
region. This broadly, but not precisely
corresponds to the boundaries of the
Yukon Delta National Wildlife Refuge.
Facts about this area include:




56 tribes
Rich, enduring, adaptive cultural
heritage




Two of North America’s largest rivers
Productive, largely intact natural
ecosystems
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Yukon-Kuskokwim Delta Regional Overview
Biological and Physical Setting
The Yukon and Kuskokwim rivers are major drainages in Alaska. The Yukon River is the fifth
largest by discharge volume in North America with a total watershed area of some 321,500
sq. miles. The Yukon begins its journey in Canada, from headwaters in the northern tip of
British Columbia, flowing 1,980 miles to the Bering Sea and discharging an average of 227,000
cubic feet per second.
The Kuskokwim River is the ninth-largest by discharge volume in the United States with a total
watershed area of 48,000 sq. miles. The Kuskokwim begins on the north and west sides of the
Alaska Range and flows south-westerly for 700 miles. The average discharge is 67,000 cubic
feet per second.
As Figure 1 indicates, the Yukon and Kuskokwim rivers form one of the world’s largest delta

Salmon drying. Photo courtesy of Nick Kameroff, Jr.

systems—even larger than the Mississippi Delta. Both rivers share a roughly parallel path to
the coast through the lowlands of the Y-K Delta and play a major role shaping the Delta’s wetland and tundra ecosystems.
The Yukon and Kuskokwim river systems provide important fisheries and waterfowl habitat and are major sources of subsistence
resources for local communities. Both rivers are also major pathways for travel within the region, which has minimal surface transport
infrastructure. There is increasing concern about the feasibility and safety of travel on rivers during winter, as river ice is increasingly thin
and unstable. In recent years, Chinook salmon runs in both rivers have declined (Figure 2), prompting emergency closures and leading to
conflict over allocation and access. And delays in arrival of fish until later wetter summer months has increased the challenges of
preserving fish.
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Figure 2: Yukon River Chinook Salmon Runs (1987-2017)

Note: Total run size for 1987 through 1994 and 1996 is the Canadian origin run size doubled. Run size for 1995 and 1997 through 2017 is measured at Pilot
Station sonar and includes escapement and harvest below the sonar. The solid black line is the 1987-1996 average run size. The dashed line is the recent 10year average run size. Graph courtesy of the Alaska Department of Fish and Game (ADF&G). Please note that all information provided in this graph is
preliminary and subject to change.

Socio-Cultural Setting
“Looking to the past, we see a better future.” – Adapt Y-K Delta Steering Committee Member
The Yukon-Kuskokwim Delta has a deep and rich cultural history that predates European settlement of North America by 10,000 years. This
75,000 square-mile region is approximately the size of Oregon, with a population of more than 23,000 people living in 56 tribes
unconnected by roads. According to the Yukon-Kuskokwim Health Corporation, Y-K Delta communities range in size from 25 to over 1,000
persons each. Bethel, the regional service and transportation center, has a population of nearly 7,000 and is only accessible by airplane,
boat, four-wheelers and (in winter) snowmachines. Cars and trucks often use the frozen rivers as roads during winter.
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Traditionally, Yup’ik, Cup’ik and Cup’ig people have lived throughout the region, and Athabascans have resided along the Yukon River and
Interior villages. The Yup’ik language is the first language of more than 14,000 men, women, and children in our area, making it the most
widely spoken Alaska Native language today.
The land and waters of our area are rich in fish, mammals, birds, and plants that sustain Y-K Delta residents. The regional economy is
mixed; residents use wages to pay for snowmachines, boats, motors, ammunition, and fuel, which are modern adaptations to traditional
harvesting practices. Although prices are high, often making hunting and fishing difficult to afford, our region’s residents remain committed
to traditional harvesting activities and to sharing that return with loved ones.

Left: High quality food in the neighborhood. Subsistence foods make up more than 50 percent of all food for most Y-K Delta families. Photo courtesy of Ian
Dutton, Nautilus Impact Investing. Right: Scammon Bay community meeting – one of many Y-K Delta villages working together on priorities for economic
development, cultural health, and climate change adaption. Photo courtesy of Chris Beck, Agnew Beck Consulting.

“The most striking feature of the Nelson Island area is the fundamental dependence of its inhabitants on the products of the
rivers and the sea, both traditionally and at present. Their way of life is inexorably bound up with the seasonal cycling of fish
and game. Although communities have solidified in the last 30 years, to some extent obviating the need for the seasonal
migrations, the places people have chosen to settle are precisely those which have in the past supplied, and continue to
supply, ready access to subsistence resources.” – Ann Fienup-Riordon, Nelson Island Eskimo
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Management Setting
Historically, communities and subsistence practices established and moved as
needed, sometimes incorporating regular campsites, especially in the winter. Those
historical patterns of land use changed with the arrival of Russian colonists and the
subsequent sale of Alaska to the United States.

Figure 3: Land Status Within the Yukon
Delta National Wildlife Refuge Boundary

Land Status within the Yukon Delta National
Wildlife Refuge Boundary

Refuge lands were first set aside in the Y-K Delta region by President Theodore

Village Corporation Conveyed

5,213,141

Roosevelt in 1909 as a preserve and breeding ground for native birds. In 1929,

Region Corporation Conveyed

8,623

Nunivak Island was set aside as a refuge and breeding ground for wild birds, game,
and furbearing animals. The Kuskokwim National Wildlife Range, established in 1960,
was enlarged in 1961, and its name changed to the Clarence Rhode National Wildlife
Range.
On December 2, 1980, with the enactment of the Alaska National Interest Lands
Conservation Act (ANILCA) existing ranges and refuges were combined and enlarged
to establish the Yukon Delta National Wildlife Refuge (NWR) which covers
approximately 75 percent of the region. Subsequently under the Alaska Native Claims
Settlement Act (ANCSA), the regional Native Corporation (Calista) and villages selected
some 6.5 million acres for use and development. Figures 3 and 4 outline the relative
extent of the Yukon Delta NWR and the complex configuration of refuge, village and
other land uses within the region. Interwoven among this complex land tenure are
the roles and responsibilities of federal, state, local and tribal governments as well as
non-profit regional management, health and education organizations. Most
prominent among these is the Association of Village Council Presidents (AVCP), which
has served for 54 years (as of 2018), and which provides a diverse range of services at
the regional scale from tribal justice to economic development.

State of Alaska Conveyed
Native Allotment Conveyed

62,729
338,853

Other Private Conveyed

5,629

Other Federal Managed Land *
USFWS Managed Land **
USFWS Manage Submerged land
(around Nunivak Island)

56,171
17,263,027
2,289,105

* USFWS has secondary jurisdiction on Other Federal lands
within the Refuge.
** Selected lands are included in this number (ANILCA
section 906(o)(2) .
Data used for these calculations is based on USFWS land
ownership (current to June 2018) database (which is USFWS
interpretation of BLM land records). Acreage calculations for
conveyed land, is the legal acres on the conveyance document.
Federal/USFWS land acreage uses GIS area calculations.
Table courtesy of the U.S. Fish and Wildlife Service.
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Figure 4: Land Ownership in the Y-K Delta Region

Rivers are held by Native Village Corporations and Allottees. Much of the land between villages is held by the U.S. Fish and Wildlife Service. Map
courtesy of the U.S. Fish and Wildlife Service.
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Climate Change in the Yukon-Kuskokwim
Delta Region
The steady increase in carbon dioxide and other greenhouse gases in the atmosphere is holding in heat and warming the planet. The Y-K Delta
region is located in one of the world’s fastest changing climate regions. According to the National Climate Assessment,2 Alaska has warmed twice
as fast as the rest of the nation. Presentations3 to the Adapt Y-K Delta Steering Committee highlighted the major trends described on the
following pages.
Four key messages for western Alaska



Weather observations from 1970 to 2016 show that the
Bethel area has already warmed over two and a half
times faster (an increase of eight degrees Fahrenheit
each century) than the global average (an increase of
about three degrees Fahrenheit each century).



By the 2050s, the average annual temperature in the Y-K
Delta region is expected to increase by another seven to
eight degrees Fahrenheit.



Total yearly precipitation will likely increase about 10-15
percent, but less will come as snow.



There is potential for higher variability: wet times will be
wetter, dry times will be drier.
In the same way a closed car warms up, increasing greenhouse gases in Earth’s
atmosphere hold heat, changing our world’s climate. Image courtesy of
http://climatechange.lta.org/get-started/learn/co2-methane-greenhouse-effect/.

2

https://nca2014.globalchange.gov/report/regions/alaska

3

Presentation by Dr. Stephen Gray and Dr. Jeremy Littell from the US Geological Survey.
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Figure 5 shows the dramatic changes in average temperatures projected in Alaska through the end of the century. Alaska, like the rest of
the Arctic, is warming much faster than other parts of the planet. The primary impacts of this warming in the Y-K Delta region include:







Increased permafrost thaw.
Less snow and ice cover, with a shorter season of snow and ice cover.
Increasing fire activity and potential vegetation change.
Changes in water flow (where, when and how much).
Fewer extreme low temperatures and more hot days.

Figure 5: 2070-2099 Projected Change in Annual Average Temperature Compared to 1970-1999

This figure was produced by the U.S. Geological Survey/Alaska Climate Adaptation Science Center. It represents an average of five
climate models and higher emissions assumptions. This information is in turn based on climate models developed by the
Scenarios Development for Alaska and Arctic Planning (SNAP) program at the University of Alaska Fairbanks. These are
projections, not certainties, and incorporate judgements regarding the most likely future levels of greenhouse gas emissions and
related global temperature increases.
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Figure 6: Projected Changes in Snow Cover
Top: These maps show the average number of months with
reliable snow cover (more than 70% of precipitation as snow)
for historical and future 30-year windows. Historical data use
gridded weather observations. Future projections are averages
from five climate models under higher greenhouse gas
concentrations.
Left: Months with reliable snow cover decrease over most of the
region, with precipitation in some areas near the coast
becoming more rain than snow and having few months of
reliable snow cover. This is because even historically, much of
the precipitation fell closer to freezing than in colder areas.
These figures were produced by the U.S. Geological
Survey/Alaska Climate Adaptation Science Center. This
information is in turn based on climate models developed by
the Scenarios Development for Alaska and Arctic Planning
(SNAP) program at the University of Alaska Fairbanks. These are
projections, not certainties, and incorporate judgements
regarding the most likely future levels of greenhouse gas
emissions and related global temperature increases.
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Sea Level Rise, Storm Surge, and Coastal Responses in the Y-K Delta
Predicting the impacts of climate change is hard. Changes in one environmental category – for example, sea water temperatures – ripple
through entire ecosystems, affecting everything from sea levels, to storm intensity, precipitation, sea ice, and the health of fish and wildlife.
Greatly adding to this challenge is our lack of information about changing local conditions, and uncertainty about future levels of
greenhouse gas emissions.
Despite these challenges, when there is a plausible basis for predicting change, and the potential impacts of change have big
consequences, it is valuable to share what information is available. This is particularly true for sea level rise and related storm surge
inundation in the YK Delta, where these changes are very likely to have major impacts. The following pages briefly summarize what is
known, and not known on these critical topics. This is offered with a sense of humility about the limits of our understanding, but also with
the resolve that we should not let complexity and uncertainty keep us from sharing this information and lead us into complacency.

Left: The photo gives a view along the flight path between Bethel and Scammon Bay, looking west at a typical expanse of low-lying ground where water is as
common as land. Center: The map is an extract from a USGS topographic map, showing similar terrain along the coast near Hooper Bay. Note that none of
this land is more than 50 feet above sea level. Right: The map above shows projected relative sea level change in North America and the Pacific measured in
feet. Note that change is not uniform, reflecting the complex mix of variables that control the amount of increase in any given location. Source: Sweet et al,
2017.
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What We Know

What We Know We Don’t Know

Topography and soils in the Y-K Delta make the region
particularly vulnerable to inundation.

Predicting the magnitude and pace of change on the sea level rise is
hard everywhere, and much more so on the west coast of Alaska.





Coastlines, estuaries, lagoons, river outlets provide
valuable habitats for birds, fish and wildlife. Subsistence
activities and many communities concentrate in these
areas.

Rising temperatures and the shift from snow to rainfall is
thawing permafrost, which makes the land more
vulnerable to erosion.

Shorefast sea ice is declining, and storm intensity seems
to be increasing.


Rising water and air temperatures are reducing the extent
and duration of shorefast ice. Without the protection of
shorefast sea ice, storms, particularly in the fall, direct
stronger waves and wind onto coastlines. Together, these
two phenomena increase the potential for erosion and
inundation.

Sea levels have risen and will continue to rise.




Much of the region, including these highly productive
areas, is only slightly above sea level.

Permafrost is thawing.


We have weak information on existing ocean levels and coastal
topography.

Sea levels have increased globally by seven inches since
1900.4 Mid-level projections result in 1.1 feet of global sea
level rise by the 2050s and 3.3 feet by the 2100s; with 5.9
feet of additional rise by 2150 and 9.2 feet by 2200.5

Data in the YK Delta used for inundation mapping “is referenced
to a USGS vertical reference frame from 1929, based on historic
sea levels, and with no established conversion to modern
reference frames.”6

We have minimal ocean observation equipment collecting data.


Thousands of tidal gauges line the Lower 48 coasts. These give
precise information on sea levels, sea temperatures and other
related data. There are no tidal gages on Alaska’s west coast
between the Alaska Peninsula and Unalakleet on Norton Sound.7

Profound uncertainty about the specific local rate and
magnitude of sea level rise, globally and in Alaska.


Uncertainty about future global greenhouse gas emissions,
which increase temperatures, and in turn, drive sea level rise.



The complex dynamics of local sea level change: the ocean does
not rise equally all over the earth (like in a bathtub), but instead
is affected by local temperatures and surface elevation changes.



Uncertainty about game-changing factors like the potential
melting of the Greenland and Antarctic ice sheets. Recent
information suggests that melting could accelerate in those
locations, adding significantly more water to the Earth’s oceans.

4

Sweet et al. 2017.

5

Sweet et al. 2018.

6

Climate Central: https://ss2.climatecentral.org/#meth

7

https://tidesandcurrents.noaa.gov/map/index.html?type=active&region=Alaska
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Putting It All Together
It is not possible to describe with certainty the extent of future Y-K Delta coastal inundation due to sea level rise. While the extent of
inundation cannot be predicted, all indicators say that in the next 50, 100 or 200 years, it is very likely that substantial portions of the Y-K
Delta region (including many coastal communities) will be inundated by rising seas. The impact of rising seas will be complicated by the
growing risks of significant inundation from temporary storm surges.

Figure 7. Projected Inundation for the Y-K Delta at Two Levels
Figure 7. shows projected relative levels of
inundation for the Yukon Delta (top row) and the
Southern Y-K Delta (bottom row) for one and
three feet of static sea level rise relative to
historical elevation.
Low risk of inundation from sea level rise alone
does not necessarily mean low probability or low
consequence climate impacts. These maps do
not add the significant, related secondary
impacts of sea level rise. Risks and
consequences of these secondary impacts, such
as storm surge flooding, erosion, and (where
permafrost is present) permafrost degradation,
are particularly severe in the Y-K Delta region.
The Climate Change Special Report (CCSR) of the
Fourth National Climate Assessment notes that
there is an extensive array of scientific work to
support the statement that, “The extent and
depth of minor-to-major coastal flooding during
high-water events will continue to increase in
The mapping tool used to create these images relies on historical reference and 60-meter horizontal
resolution USGS digital elevation models. Images courtesy of Climate Central:
http://sealevel.climatecentral.org
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the future as local relative sea level rises.”
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Figure 8. Projected Sea Level Inundation with 2-meter (6.5-foot) Sea Level Rise

The maps on the previous page show projected areas of inundation with sea level rise of 1 foot and 3 feet; this map shows projected
inundation with a rise of two meters (about 6.5 feet). This sobering image has all the uncertainties outlined on the previous pages, including
lack of solid information on current sea levels, existing topography, rate of permafrost thaw, and future greenhouse gas emissions. Despite
these issues, the map provides useful illustration of the magnitude of impacts that could come with sea level rise currently projected to occur
in the next 200 years.
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Adapt Y-K Delta Process
“It’s too heavy for one person to lift something. You need other people to lift. We can’t do the work as one person, we have to
work together to get this thing done.” – James Charles, Adapt Y-K Delta Steering Committee Member
In 2015-16 the Western Alaska and Aleutian Bering Sea Islands (ABSI) Landscape Conservation Cooperatives (LCCs) facilitated a series of
four regional dialogues on climate change in northern and western Alaska.8 Those dialogues recognized that a more concerted local and
regional adaptation effort is needed in the Y-K Delta. The increasing severity and scale of climate changes and increasing calls for action
prompted this effort to get started in the Y-K Delta.
The Adapt Y-K Delta process began in 2017 under the auspices of the Western Alaska LCC. The Western Alaska LCC Steering Committee
represents Federal, State and Alaska Native stakeholders who have a vested interest in the development of applied science products
related to climate change in Western Alaska. The Western Alaska LCC Steering Committee recognized the need for an action-oriented
regional climate adaptation process. They enlisted participation from other local, regional and statewide organizations with support from
Alaska-based consultants Agnew Beck Consulting, Nautilus Impact Investing, Alaska Sea Grant and the Alaska Silver Jackets Partnership.9
Further details of Adapt Y-K Delta Steering Committee members and advisors are listed in Appendix 1. The timeline and trajectory of the
project is outlined in Figure 9.

8

See report from these meetings and products developed subsequently at http://adaptalaska.org/wp-content/uploads/2017/10/ak-adaptation-workshop.pdf

9

Alaska Silver Jackets is a partnership of Federal and State agencies that promote and develop solutions for natural hazards risk reduction and management.
For more details see: https://silverjackets.nfrmp.us/State-Teams/Alaska
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Figure 9: Adapt Y-K Delta Project Timeline
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Adapt Y-K Delta Steering Committee meetings and activities undertaken between meetings were guided by a process known as Open
Standards/Healthy Country Planning. The Open Standards (OS)10 process is an adaptive management cycle in which participants
systematically plan, implement and monitor adaptation options to learn what works (or not) and why. The OS process has been refined by
indigenous communities globally to better incorporate social and cultural concerns; that process is known as Healthy Country Planning
(HCP).11 The Adapt Y-K Delta process blended elements of both HCP and OS methods with local participatory planning approaches.
The two key elements that have defined the Adapt Y-K Delta process have been:
1) a focus on bringing together stakeholders from through the Y-K Delta with experts and agencies from across the state. In such a
complex region, there is a need for collaboration at many levels. The Adapt Y-K Delta process actively seeks to engage experts from
diverse backgrounds with local experts in a collaborative dialogue to tackle the many issues and opportunities associated with
climate change.
2) a commitment to action. The Adapt Y-K Delta process prioritizes actions that promote short-term community adaptation and that
build longer-term community resilience.
Over time, it is expected that implementers of the Adapt Y-K Delta Climate Adaptation Strategies will meet periodically to check and adjust
priorities as needed and to revisit the vision, targets, threats, opportunities and strategies identified so far. Future Adapt Y-K Delta partners
may choose to revise and refine targets and priorities in the light of new information, and after the implementing initial adaptation
strategies. That is the essence of adaptive management.

10

More details on Opens Standards can be found here http://cmp-openstandards.org/

11

The model HCP that most informed this process was the plan developed by the Wunambal Gaambera aboriginal people in northern Australia:
https://www.wunambalgaambera.org.au/healthy-country-plan.htm
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Our 2120 Vision
Current and future generations enjoy healthy ecosystems that
sustain our communities and indigenous way of life.
“We can’t keep expecting
others to solve our
problems. Communities
have to solve problems on
their own.” – Adapt Y-K Delta
Steering Committee Member

Photos from Adapt Y-K Delta Steering Committee meetings. Top left: Patrick Sampson, Orutsararmiut Native Council; Nick
Kameroff Jr., Kuskokwim River Inter-Tribal Fish Commission; Dr. Stephen Gray, U.S. Geological Survey. Top middle:
Mellisa Heflin, Bering Sea Elders Group. Top right: Adapt Y-K Delta Steering Committee meeting discussion August 2018.
Bottom left: Fred Phillips, Bering Sea Elders Group. Bottom middle: Aaron Moses, U.S. Fish and Wildlife Service, Yukon
Delta National Wildlife Refuge. Bottom right: Adapt Y-K Delta Steering Committee meeting discussion March 2018. Photos
courtesy of Ian Dutton, Nautilus Impact Investing.
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Targets
“Villages need jobs, or young people will keep moving away.” – Adapt Y-K Delta Steering Committee Member
The Steering Committee identified seven major targets that together are key to the achievement of the Adapt Y-K Delta vision. These seven
targets were selected after a comprehensive Steering Committee discussion of those natural and cultural elements of the Y-K Delta region
that are most directly linked to the vision. It was noted that additional targets may become important over time, but these initial seven
were the most critical to focus on over the next five years.
In establishing a current rating baseline of health for each of the targets, Steering Committee members used the traffic light rating scheme
below. The rating was challenging for some targets because of the high level of variability within the region and lack of clear data on the
indicators of target health. However, the Steering Committee recognized that even with those limitations, this approach provides a basis
for collective assessment of target health. In the OS/HCP process, targets with a health rating of fair or poor are key candidates for
immediate action.

Very Good

The key part of the target is very healthy and does not need too much work to be done to keep it very healthy.

Good

The key part of the target is healthy and may need some work to be done to keep it healthy or to make it very healthy.

Fair

The key part of the target is not healthy and needs work to be done to make it healthy again. If no work is done it will get worse.

Poor

The key part is unhealthy, and if no work is done soon to make it better, it may never be healthy again.

Target

Intact Terrestrial
Habitat
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Summary of Scope/Importance and Indicators
Terrestrial habitat encompasses the mosaic of vegetation and wetland types that characterize
the Y-K Delta region. From tundra to seasonally inundated wetlands, these habitat types
provide a diverse range of subsistence foods and food for mammals and birds, which are also
subsistence food resources.
Indicators:
# area of tundra/lichen
# area altered by trails, roads, development
# area affected by fire annually
# percent change in land and water cover by year

Current Health

Fair
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Target

Summary of Scope/Importance and Indicators

Current Health

Large Mammals

The Y-K Delta supports large herds of caribou and increasing numbers of moose as shrub
coverage increases. Less abundant but increasing are large animals such as musk ox. These
mammals are key to food security in the Y-K Delta region, but changes in range and abundance
are an increasing cause for concern as well. For example, as caribou migration changes, there
are often greater costs associated with hunting.
Indicators:
# caribou harvested
# range of caribou
# moose habitat area

Fair

Migratory Birds

The Y-K Delta supports one of the largest aggregations of waterbirds in the world. Over one
million ducks, half a million geese, and 100,000 swans breed here. All minima cackling geese
breed exclusively on the Y-K Delta, along with the vast majority of Pacific greater white-fronted
geese, emperor geese, and black brant. In addition, nearly 50,000 loons and 30,000 cranes
return to the Y-K Delta each spring to nest. Moreover, the Y-K Delta represents one of just three
breeding locations in the world for spectacled eiders, a species currently listed under the
Endangered Species Act. Millions of shorebirds use the refuge for breeding and staging. In fact,
the Y-K Delta is one of the most important shorebird nesting areas in the country, and the vast
intertidal zone is one of the most important wetlands for post-breeding shorebirds on the west
coast of North America. Nearly the entire populations of several shorebird taxa, including bartailed godwit, bristle-thighed curlew and red knot, rely on the Y-K Delta at some point during
their annual cycle. The Y-K Delta meets all criteria for the Ramsar Convention on Wetlands of
International Importance and has been identified a site within the East Asian-Australasian
Flyway Network and the Western Hemisphere Shorebird Reserve Network.
Indicators:
# extent of permafrost
# abundance of key species for subsistence

Good

Healthy Marine
Ecosystems

The nearshore waters of the Y-K Delta have rich populations of marine mammals, such as seals
and walrus, and are closely connected with the highly productive waters of the Bering Sea,
where seasonal upwelling generates highly productive feeding grounds for marine mammals,
seabirds and fish.
Indicators:
# fish and sea mammals
# sea ice # ocean acidification

Fair
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Target

Summary of Scope/Importance and Indicators

Current Health

Salmon

Both the Yukon and Kuskokwim rivers support runs of all five salmon species in Alaska. Those
salmon runs have formed a major part of the subsistence diet of local communities and are also
sustain important commercial and sport fishing industries. Concerns about fish availability and
run timing are increasing as later runs result in more meat waste.
Indicators:
# size and timing of total harvest

Fair

Traditional
Knowledge and
Relationships

Traditional knowledge is critical to community health and resilience. The ability of traditional
knowledge to be shared within the community in traditional ways involving multi-generational
networks has been diminished in the past century as a result of external interventions and
restrictions, including limitations on the practice of native languages and arts. While there has
been some revival of language training and use in the lower Y-K Delta, as Elders pass, there is
increasing loss of local traditional knowledge, including subsistence practices.
Indicators:
# Youth who speak local language # Length of time of fish camp use
# Dried fish per household
# Youth learning roles
# Times law enforcement officers are called to household incidents

Poor

Community
Infrastructure

Y-K Delta households and communities rely on a range of infrastructure to support economic,
social and cultural activities. From buildings to airports, to sewage and drinking water supplies,
to hospitals, cemeteries and schools, to trails and walkways, there is a vast array of
infrastructure types that are vulnerable to climate change impacts, especially those related to
permafrost degradation and reductions in sea ice.
Indicators:
# Increased coastal and riverine erosion rates
# Relocation and rebuilding of critical infrastructure
# Increased maintenance costs

Poor

.
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Impacts on Targets
“Land has been eroding for an eternity – it’s a delta!” – Adapt Y-K Delta Steering Committee Member
The health of all seven targets is affected by a range of
processes and phenomena, many of which are related to global
climate change. The table below summarizes the intensity and
scope of the various types of threats identified by Steering
Committee members. The rating was very challenging for many
targets because of the high level of variability within the region,
the lack of clear data on the indicators of target health, and the
complexity of impacts. For example, sometimes a change brings
both positive and negative change.
Threats are classified as: very high (red) to high (orange) to
medium (yellow) to low (green) or non-relevant (white). Under
the OS/HCP process, threats that pose a very high or high threat
Y-K Delta communities rely on rivers and barge infrastructure to receive and
distribute goods throughout the region. Low water, streambank erosion and
flooding are combining to make movement of freight by barge and maintenance
of barge landing port infrastructure increasingly costly and unreliable. Photo
courtesy of Ian Dutton, PhD.

to targets are typically a focus for immediate action. As may be
expected, the overall and more impacts of climate change stand
out as the major threat to the condition of Adapt Y-K Delta
targets.
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Threats

Targets

ATV and snowmachine use

Large
Mammals

Migratory
Birds

HIGH

HIGH

HIGH

MEDIUM

VERY HIGH

VERY HIGH

LOW

MEDIUM

LOW

MEDIUM

HIGH

MEDIUM

MEDIUM

MEDIUM

VERY HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

LOW

Noise Impacts on Wildlife
Trash
Mining
Bycatch

Healthy
Marine
Ecosystems

Traditional
Knowledge
and
Relationships

Intact
Terrestrial
Habitat

HIGH

Illegal Hunting

HIGH

Trawling
Illegal Fishing

Salmon

Community
Infrastructure
HIGH

VERY HIGH

HIGH

MEDIUM

MEDIUM

VERY HIGH

HIGH

MEDIUM

LOW

MEDIUM

HIGH

MEDIUM

Loss of Traditional Knowledge

MEDIUM

HIGH

HIGH

HIGH

HIGH

HIGH

MEDIUM

Western Science and Processes Dominate

MEDIUM

HIGH

HIGH

HIGH

HIGH

VERY HIGH

LOW

Lack of Access to Work Opportunities

MEDIUM

MEDIUM

MEDIUM

HIGH

HIGH

Loss of Subsistence Economies/Skills

MEDIUM

MEDIUM

LOW

MEDIUM

VERY HIGH

MEDIUM

HIGH13

VERY HIGH

HIGH

HIGH

HIGH

VERY HIGH

Climate Change Effects Overall12

HIGH

12

This rating for overall climate change effects is a composite of the ratings for individual climate impacts, which are summarized in the specific threats listed
below that rating.
13

Note that the rating is moderated by positive impacts on moose and negative impacts on caribou.
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Threats

Targets

Healthy
Marine
Ecosystems

Salmon

Traditional
Knowledge
and
Relationships

Community
Infrastructure

HIGH

HIGH

VERY HIGH

Intact
Terrestrial
Habitat

Large
Mammals

Migratory
Birds

VERY HIGH

HIGH

VERY HIGH

HIGH

MEDIUM

VERY HIGH

MEDIUM

HIGH

HIGH

VERY HIGH

VERY HIGH

LOW

HIGH

VERY HIGH

MEDIUM

VERY HIGH

VERY HIGH



Permafrost Thaw



Erosion



Loss of Sea ice



Increased Rainfall

HIGH

MEDIUM

VERY HIGH

HIGH

VERY HIGH

HIGH

VERY HIGH



Increased Flooding

VERY HIGH

MEDIUM

VERY HIGH

HIGH

VERY HIGH

HIGH

VERY HIGH



Increased Fire

VERY HIGH

HIGH

HIGH

MEDIUM

HIGH

HIGH



More Extreme Weather

HIGH

VERY HIGH

VERY HIGH

HIGH

MEDIUM

HIGH

VERY HIGH



Ocean Acidification

LOW

MEDIUM

MEDIUM
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Strategic Opportunities for Action
“We have to be proactive, not only reactive.” – Adapt Y-K Delta Steering Committee Member
After assessing the key targets that must be healthy for the Adapt Y-K Delta vision to be attained, the Steering Committee evaluated the
threats and opportunities that must be addressed if the targets that are in poor condition are to be returned to a healthy condition, and
targets in fair or good condition that are to be maintained at acceptable levels. Following these steps, the Steering Committee identified the
sources of those threats and developed a situation analysis to assess challenges, opportunities and options for adaptation response. The
situation analysis is presented in Appendix 3.
That analysis, and subsequent conversations with Steering Committee members and advisors, revealed three near-term focus areas for
potential action: (1) subsistence, (2) community infrastructure and (3) trails and transportation. Other potential strategic opportunities,
such as responses to the possible effects of mining, were also discussed. In the end, the group chose to place priority on a limited set
actions that met the following criteria:
a) the strategy/action can begin quickly;
b) the strategy/action addresses targets of immediate community concern;
c)

the strategy/action does not duplicate work already in progress; and

d) the strategy/action has the potential to improve target conditions within the next five years.
As noted earlier, it is expected that these strategies will be refined, and new strategies added as the Adapt Y-K Delta process moves
forward in five-year increments.
The goal of the action matrices that follow is to translate good ideas into tangible action. Each matrix includes a column labeled “who”; that
is, “Who are the entities most likely able to carry out the priority action?” Please review all this information, but particularly this critical
column. In some instances, the entity identified in the “who” column was involved in the creation of this information; in other
instances, the “who” was suggested by Steering Committee members and still needs to be confirmed. Questions to consider:




Who, realistically, can help implement these actions?
Do you see yourself or your organization in that role? If so, please let us know!
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Strategic Opportunity 1: Subsistence Resources and Practices
“Hindu is a way of life and so is Alaska Native’s relationship with the land, natural environment and all that is in it.” – William
Naneng, Adapt Y-K Delta Steering Committee Member

The Challenges and Opportunities
Changing climate affects many aspects of subsistence resources and harvest practices, as is indicated in the situation analysis. Climaterelated changes have become more variable and impactful on subsistence-dependent households and communities over the past 10-20
years. These changes are inter-related and include:
a) changes in the physical environment, e.g., changes in precipitation and snowfall patterns, longer periods of rainfall during harvest
periods, warmer weather during meat processing periods, etc.;
b) changes in the biological environment (many of which are responses to physical changes), such as increased moose abundance as
tundra converts to shrub cover, the changing distribution of berries as tundra structure evolves, changes in fish run timing and
abundance (especially in the early season), etc.; and
c)

changes in the social environment, including loss of skills to process fish and meat due to other work commitments of harvesters,
loss of knowledge about traditional harvest practices, need to process large volumes of fish in a short period due to limited
opening periods, etc.

In sum, these changes affect the availability of subsistence resources and require new ways of harvesting and processing fish and meat.
They also require a deeper investment in research at the local scale to better understand the nature and trends of change and response
options, as well as community education and outreach to ensure that Y-K Delta households are equipped to adjust their harvesting
practices.
Note that in the following tables, priorities are based on the following color coding:

Key to Strategic Action Priorities
Very High Priority
High Priority
Medium Priority

A critical action within the context of these adaptation strategies; put forward as highest funding priority.
Makes a substantial contribution to these adaptation strategies; lower priority for funding than Very High Priorities.
Moderately important to these adaptation strategies; fund as resources permit.
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Subsistence Resources and Practices Adaptation Actions
Objective

Action

Priority

Time

Cost

Who

Outcome

Strategic Action S1: Further assess the effectiveness of trial fish preservation methods. Explore new options to ensure fish processing meets
community needs and avoids waste.
S1A. Document the
effectiveness of the
2018 Fish
Preservation Pilot
Project.

S1A1. Evaluate the pilot project:
conduct interviews/surveys of
participants and use these to
(a) refine methods of fish and
meat protection, and
(b) develop education materials.

S1B. Continue Fish
Preservation
Projects with a 2019
Fish Preservation
Project.

S1B1. Hold a student competition.
Identify alternative preservation
techniques and innovations at
household and community levels
by running an innovation sprint or
similar competition (possibly
linked with Bering Sea
Fishermen’s Association Ocean
Cluster Initiative14).

2019

$

USFWS
ONC

Creates a dialogue to determine best
practices, then documents best
practices (video, audio or in person).

2020

$$

ANSEP
Elders
Schools
Bering Sea
Fishermen’s
Association
OTIS
program15

Local youth (middle school, high
school or summer bridge students)
develop new ideas for fish
preservation. OTIS competition
format encourages fast innovation
and has a high profile among
funders.

Very
High
Priority

High
Priority

Bering Sea Fishermen’s Association OTIS (Ocean Technology Innovation Sprint) is an elite program based on the Google Ventures Sprint
process that engages designers, engineers, marketers, finance and startup enthusiasts, who form interdisciplinary teams and experience
the excitement of ideation and innovation to solve big challenges in Alaska's blue economy - the sustainable and impactful development of
our vast ocean resources. No experience needed, just a passion and willingness to share ideas. www.otis.blue
14

Ocean Tuesday (www.oceantuesday.com) is a statewide community committed to advancing Alaska's blue economy. Ocean Tuesday brings
people together throughout Alaska and the world to talk about innovation and entrepreneurship in the maritime-related 'blue' economy.
Every Tuesday at 10:00AM AKST we host a video conference focusing on one topic, business, organization, or startup!
15

Ibid.
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Objective

Action

Priority

Time

Cost

Who

Outcome

Strategic Action S2: Promote increased knowledge-sharing among Y-K Delta communities for community resilience.
S2A. Share ideas,
traditional
knowledge and new
strategies by
engaging youth with
Elders in dialogues
and learning
activities.

S2A1. Create learning labs and
encourage youth to get involved
(e.g. Hooper Bay science courses).

S2B. Systematically
engage and
document Elders’
knowledge.

S2B1. Encourage researchers to
document fish, wildlife and
seabird harvesting and processing
practices through interviews with
Elders.

S2C. Produce
educational
materials that can be
easily accessed by
community
members.

S2C1. Create booklets and/or
video series for multiple
audiences.

20192023

$

Hooper Bay,
Sea Lion
Corporation,
APU,
Rural school
districts

Communities regain and preserve
knowledge, food security, mental
health and wellness. Youth
engagement with Elders in
developing community resilience is
encouraged.

20192013

$

First Alaskans
Institute
Summer
interns
UAF student
researchers

Video and taped interviews with
Elders contribute to both historical
archives and contemporary
education materials.

20202023

$

First Alaskans
Institute
Summer
intern
programs
AVCP Interns
Alaska Sea
Grant
education
materials

Publications and video series link to
social media to make information
about processing methods widely
available throughout the Y-K Delta
(and possibly statewide via the
Alaska Sea Grant network).

High
Priority

S2C2. Expand the use of social
media to engage community
members and ensure knowledge
is available in a timely and
consistent manner (possibly with
a dedicated Facebook
membership page on subsistence
processing methods).

High
Priority

Medium
Priority
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Objective

Action

Priority

Time

Cost

Who

Outcome

Strategic Action 3: Refine current management processes related to fish and wildlife harvesting practices. Better incorporate local
knowledge, local concerns, and ensure that local stakeholders have a better understanding of seasonal plans and policies.
S3A. Increase local
pre-season
engagement in
fisheries policy
(“safe space
gathering”).

S3B. Build capacity
for individual
stakeholders to
increase local
involvement and
employment in
management and
regulation.

S3A1. “Kuskokwim Annual Preseason Fish Gathering.” Convene
an annual pre-season meeting of
Kuskokwim stakeholders and
agencies, facilitated in Bethel by
an outside facilitator, to inform
agencies of local concerns and to
share agency information and
resources.

2019

$$

Very
High
Priority

S3B1. Create a coordinated postsecondary educational program
for rural Alaskans interested in
employment or community
leadership in fish management.
Dedicate funding among
participating universities and
agencies to develop curricula and
fund student grants/scholarships.

AVCP
KRITFC
ONC
ADF&G
USFWS

Funding:
Calista, OSM,
CVRF, BSFA,
Kuskokwim
Corp., MTNT,
Ltd.
Long
term

$$$
$

Very
High
Priority

ADF&G
USFWS
Alaska Sea
Grant/UAF
ANSEP

Agencies receive increased public
input into their decision-making
process. Individuals and fishermen
better understand others’ concerns
as well as agency thinking, and can
provide input to the Board of Fish,
Resource Advisory Councils, etc.

Graduates are qualified for open
positions in resource management
and regulation. Communities,
stakeholders and leaders are more
knowledgeable.

Strategic Action 4: Continue berry research projects and share results with Y-K Delta communities.
S4A. Continue
research currently
underway by the
USGS to better
understand berry
patch dynamics on
the Y-K Delta.
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S4a1. Continue to support berry
research and modeling.

S4A2. Undertake outreach to local
communities about the results of
berry modeling and engage them
in monitoring activities.

Very
High
Priority

20182013

$$$

USFS

Western
Alaska LCC

Stakeholders have a better
understanding of climate change
impacts on berries and can begin to
develop adaptation strategies for
harvesting.
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Strategic Opportunity 2: Community Infrastructure Resiliency
“Developing partners is important because there are so many issues. IGAP (Indian General Assistance Program) and
Brownfields programs are good examples. We need to share successes of communities with each other, such as grant
proposals. Look for similar communities. We don’t have to reinvent solutions!” – Janessa Esquible, Orutsaramiut Native Council
“We don’t need to just spring back in the face of climate change challenges; we need to spring forward!” – Adapt Y-K Delta
Steering Committee Member

The Challenges and Opportunities
Community infrastructure, from the village to the household scale, are vulnerable to disruption and potentially failure and loss as climate
change impacts accelerate in the Y-K Delta region. As with subsistence
resources, impacts are driven by multiple causes and are often
cumulative in effect. For example, a coastal building that may be failing
due to permafrost thaw may also be vulnerable to erosion as sea ice
cover is lost and winter storms accelerate coastal erosion. Of equal
concern is the lack of a comprehensive infrastructure response strategy
and funding pool. Despite a ramp up in response capacity and funding,
such as the Village Infrastructure Protection program of the Denali
Commission,16 that is dedicated to assist rural Alaska communities
threatened by erosion, flooding and permafrost degradation, there
remains a large gap between the challenges and the resources to
address these challenges.
At the same time, it is also clear that infrastructure technologies widely
used in remote Alaskan villages have often proven to be difficult to

Insert caption and photo credit.

maintain and afford. While systems like water and sewer delivery bring
huge benefits, many communities have struggled to sustain these systems within locally available resources. Reliance on diesel and fuel oil
likewise continues to be extraordinarily costly. With these realities in mind, people in the region are hoping the incentives of climate change
might lead to a shift to new, more sustainable forms of community infrastructure, and creative, more self-sufficient, adaptation strategies.
16

See Denali Commission: https://www.denali.gov/programs/#village
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Community Infrastructure Adaptation Actions
Objective

Action(s)

Priority

Time

Cost

Who

Outcome

Strategic Action I1: Expand the capacity of Y-K communities to anticipate and respond to flooding and other climate change-related hazards.
I1A. Document the
rate of erosion in a
manner that meets
the technical
requirements of
funding agencies.

I1A1. Work with Alaska DNR
DGGS to train community
members in monitoring
protocols. (DGGS can provide
technical support and $25,000
for two years.)

I1A2. Set up a system, managed
by the community (e.g., through
Tribal Environmental Programs
funded by the EPA, IGAP) to
oversee the monitoring work.
Monitoring activities can be
done by IGAP staff, community
volunteers, and/or students.
I1B. Increase
community capacity
to develop climate
adaptation plans, as
an internal guide for
community action
and as required for
out-of-region
funding and
support.
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I1B1. Develop a simple
community climate change
planning guide, for both the
process and product. Include a
practical, readily transferable
methodology for community
climate adaptation plans.

Near
term

$$

DGGS,

IGAP,
community
volunteers,
students
Very High
Priority

Credible environmental change data
serves as a reference for planning
and a basis for obtaining funding.

Alaska Silver
Jackets
USACE
Planning
Assistance to
States and
Tribes
ASAP

High
Priority

$

ANTHC,
NRCS, DCRA,
Silver
Jackets,
Alaska
Sea Grant,
consultants,
Governor’s
Task Force,
USACE
Planning
Assistance to
States and
Tribes

All at-risk communities can more
quickly and easily assess local risks,
develop and implement the climate
adaptation plans that support action
and investment.

Alaska communities and partners
are better organized to access the
substantial resources available to
help with all dimensions of climate
change adaptation.
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Objective

Action(s)
I1B2. Apply and refine the guide
in several locations. Produce
and share examples; continue
with other communities. Aim for
plans that cost approximately
$25,000 to produce.

I1B3. Provide supporting
resources for individual
communities to complete (e.g.,
small grants targeted for climate
change risk assessments and
adaptation plans.
I1B4. Set up in-region teams to
help communities develop
plans.

I1B5. Train people in the region
to help communities complete
plans.
I1B6. Provide technical
assistance staff to communities
for planning, funding and
implementation support (a nontactical solution in the spirit of
the EPA IGAP program).

Priority

Time

Cost

Who

Near
term

$$

ANTHC,
NRCS, DCRA,
Silver
Jackets,
Alaska
Sea Grant,
consultants,
Governor’s
Task Force,
tribes, cities,
village
corporations

Near
term

$$$

AVCP,
USFWS,
regional
partners,
ANTHC,
BIA

Mid
term

$$

AVCP,
USFWS,
regional
partners,
ANTHC

Longer
term

$$$

Adapt Y-K
Delta
Steering
Committee,
regional
leaders

High
Priority

Medium
Priority

Medium
Priority

Medium
Priority
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Outcome
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Objective

Action(s)

Priority

Time

Cost

Who

Outcome

Near
term

$$

AVCP,
ANTHC,
tribes, cities,
village
corporations

Communities can access larger
funding pools for climate adaptation
activities.

Near
term

$$

State of
Alaska,
Governor’s
Climate
Change Task
Force,
ANTHC,
AFN,
regional nonprofits,
Adapt Alaska

Rural Alaska communities facing
major climate change issues can
more frequently and effectively
exchange tools, solutions, and
practices for resilience with each
other and with agencies/resource
providers.

Strategic Action I2: Regional/Statewide Collaborative Action
I2A. Increase out-ofregion funding to
implement climate
adaptation actions
and address policy
barriers to
adaptation.

I2A1. Create a regional grant
application collaborative that
can leverage in-community
funds to secure matching funds
from outside funders.
Alternatively, increase ANTHC
grant application staff dedicated
to securing funding for climate
adaptation efforts.

I2B. Increase
sharing of solutions
and resources;
increase political
clout.

I2B1. Create a new organization
of rural Alaska communities that
are facing major climate change
issues. Associate it with the
State and Governor’s Climate
Change Task Force. ANTHC
could provide advice. The group
could be convened as part of
Alaska Federation of Natives
(AFN) or a collaboration of
regional non-profits. The Adapt
Alaska website can provide an
online platform for information
exchange.
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Medium
Priority

Very High
Priority

DRAFT Adapt Y-K Delta: Climate Adaptation Strategies for the Yukon-Kuskokwim (Y-K) Delta Region

Objective
I2C. Support inregion economic
development.

Action(s)
I2C1. Endorse findings of the
recently completed Y-K
Community Economic
Development Strategies (CEDS)
plan.

I2C2. Support a range of wellplanned, locally-beneficial
economic development
projects.

Priority

Time

Cost

Mid
term

$

AVCP,
Calista,
DCCED,
Federal
agencies,
business
community.

Individuals and communities have
greater resources and autonomy to
carry out climate adaptation
actions.

Ongoing

Varies

DCCED/
DCRA,
Silver Jackets
Partnership,
FEMA,
Village Safe
Water,
ANTHC,
CCHRC,
Harvard
student
research
partnership

Embracing new technologies may
provide the opportunity to replace
outdated infrastructure (that often
requires expensive maintenance
beyond what local communities can
afford and that fixes communities to
locations that may need to change)
with more effective and adaptive
solutions.

Mid
Term

$$

Schools, Yuut
Elitnaurviat

Residents have access to new jobs
and increased income.

Very High
Priority

Who

Outcome

Strategic Action I3: Next Generation of Adaptive Infrastructure
I3A. Develop and
use more adaptive
solutions to water,
wastewater, energy
and other
infrastructure
needs. (Spring
Forward!)

I3A1. Continue to compile and
apply lessons from cold climate,
northern communities in
construction of homes and
other buildings, including
solutions to homes on thawing
permafrost, homes and
infrastructure on skids.

Very High
Priority

I3A2. Actively support the State
of Alaska Water and Sewer
Challenge and the continued
application of adaptive water
and waste-water technology in
Y-K Delta communities.
I3B. Increase local
capacity to invest in
and maintain
emerging
technologies, such
as wind generation.

I3B1. Set up training programs
that provide on-the-job
experience.

Medium
Priority
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Better maintenance increases the
reliability of wind generation
systems and other emerging
technologies.
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Objective
I 3C. Reduce local
contribution to
greenhouse gas
emissions.

Action(s)

Priority

I3C1. Expand use of wind and
other alternative energy
sources.

I3C2. Improve the energy
efficiency of existing homes
using techniques and
technologies for cold climates.
I3C3. Reinstitute the Alaska
Energy Efficient Homes
program.
I3C4. Expand local capacity to
take advantage of state energy
programs.
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Time

Cost

Who

Outcome

Ongoing

$$$

Alaska
Energy
Authority,
Nuvista Light
and Electric
Coop,
Local and
regional
partners,

Residents enjoy lower energy bills
from energy efficiency
improvements. Residents have the
option to switch to more affordable,
renewable energy sources and to
demonstrate a local commitment to
reducing greenhouse gas emissions.

AHFC, HUD
(housing
efficiency)

Medium
Priority
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Objective

Action(s)

Priority

Time

Cost

Who

Outcome

Near
term

$
(I4A1)

USACE,
ANTHC,
Denali
Commission

Infrastructure is less likely to be
developed or installed where it is
likely to be threatened by erosion,
permafrost thaw or related climate
change impacts.

Strategic Action I4: Research/Research-Based Infrastructure Decisions
I4A. Maximize the
lasting value of
infrastructure
investments. Design
infrastructure based
on anticipated
environmental
change. Invest in
forms of
infrastructure that
are sustainable and
affordable.

I4A1. Develop new protocols for
decision-making about the
location and form of costly
community infrastructure,
considering climate change
impacts in addition to land
ownership, availability of water,
access, etc. Coordinate with U.S.
Army Corps of Engineers,
ANTHC and the Denali
Commission to better
understand current protocols,
then work together to support
decisions that better meet local
needs.

$$ $$$
(14A2)

Very High
Priority

14A2. Include approach for
transitional periods in locations
where interim infrastructure
solutions are needed for health
and safety reasons, but where a
community relocation is
happening or likely to be
needed (e.g.,
Newtok/Merktarvik).
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Objective
I4B. Significantly
upgrade
environmental data
as a reference for
planning and
funding, particularly
sea level rise and
inundation data.
Aim for an accurate
region-wide risk
assessment.

Action(s)

Priority

I4B1. Document the highestpriority data gaps.

I4B2. Partner with agencies and
researchers to obtain funding
for locally-guided research by
NOAA, DGGS, AOOS, UAF, and
others.
14B3. Work with regional
partners to incorporate local
knowledge and monitoring into
the process of setting research
agendas and carrying out
research.

Time

Cost

Who

Outcome

Near
term
and ongoing

$$

Research and
land
management
agencies,
FEMA, Alaska
RiskMAP,
AOOS, DGGS,
Silver Jackets
Partnership,
USACE
Planning
Assistance to
States and
Tribes,
local and
regional
leadership,
State of
Alaska
leadership,
Alaska
Congressional
delegation

Improved environmental data
supports more useful and accurate
information for local planning and
investment decisions, sets the stage
for more complex adaptation
actions (i.e., moving villages), and
increases understanding by funders,
State and Federal leadership, and
other decision-makers of the
climate change realities Y-K Delta
communities face.

Near
term

$$

School
district, Yuut
Elitnaurviat

School programs invest in future
regional leaders and generate more
resources to do work that needs
doing.

Very High
Priority

Strategic Action I5: Education and Training
I5A. Engage and
motivate youth in
climate adaption
actions.
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I5A1. Set up school programs
that support meaningful
adaptation action and job
training (e.g. monitoring,
infrastructure maintenance
training).

Very High
Priority
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Objective

Action(s)

I5B. Create a pool of
funding to support
specific local climate
adaptation actions.

I5B2. Establish a climate
adaptation endowment fund.
Obtain seed funding, set up an
investment board, secure nonprofit status, and formalize
distribution criteria.

I5C. Increase our
understanding of
climate change
challenges and
opportunities,
within and beyond
the Y-K Delta region.

I5C1. Plan and implement a
publicity program aimed at
widely sharing the results of the
Adapt Y-K Delta project (via
radio, social media,
conferences).

I5C2. Share Adapt Y-K Delta
project results and continue to
refine the project processes
through the broader Adapt
Alaska effort and associated
website.

Priority

Medium
Priority

Time

Cost

Who

Outcome

Mid
term

$$$

Calista,
AVCP,
regional nonprofits

An endowment fund provides a
sustainable, self-replenishing,
locally-controlled source of funding
for climate adaptation actions.

Near
term

$

Steering
Committee,
project
partners

Expanded understanding of climate
change challenges and
opportunities increases support for
adaptation actions.

Very High
Priority
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Adaptation in Alaska and Beyond

Left: Napakiak taking charge and moving the Multi-purpose Building, which was threatened by river erosion. Photo courtesy of Katrina Andrew, Napakiak.
Right: Creative adaption response strategies in Tooksook Bay, 1980. Photo by Reverend Don Doll, 1980, courtesy Michael J. Hoffman, AVCP.
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Strategic Opportunity 3: Trails and Transportation Safety
“We must look to our past to see our future.” – Marvin Parent, Adapt Y-K Delta Steering Committee Member

The Challenges and Opportunities
In a region with very limited road infrastructure, trails are a vital artery for meeting the economic, social and cultural wellbeing of the 56
tribes spread through the Y-K Delta. Together with waterways and air transportation infrastructure, trails form a key part of the options to
connect villages. With air transportation costs increasing, trails have become an even more important form of intra-regional transport.
Some schools now use ATVs to transport student athletes to competition events in other villages. Residents of the Y-K Delta also rely on
tundra habitat to access subsistence resources throughout the year. There is a growing concern about the impacts of increased use of allterrain vehicles (ATVs) and snowmachines for travel and subsistence hunting and gathering practices on the tundra habitat. Lack of
hardened trails, inadequate user knowledge, lack of ATV regulations, and limited safe travel alternatives contribute to the overall impact of
increased ATV use on the Y-K Delta. However, as noted in the situation analysis, there are increasing concerns about (a) the adequacy of
trails, (b) the safety of trails and (c) the impacts of trails on wetlands, tundra and salmon streams of the Y-K Delta.

Challenges and progress on trails in Mekoryuk. Photos courtesy of Hazel Peterson, Native Village of Mekoryuk.

DRAFT Adapt Y-K Delta: Climate Adaptation Strategies for the Yukon-Kuskokwim (Y-K) Delta Region

Page | 39

Trails and Transportation Adaptation Actions
Objective

Action(s)

Priority

Time

Cost

Who

Outcome

Strategic Action T1: Analyze how the existing Y-K Delta trail network is used, environmental impacts associated with the trail system, and
how those impacts could be lessened or avoided.
T1A. Conduct trail
use and risk
assessments of
current Y-K Delta
trails and
transportation
networks, including
waterways and
tundra trails.

T1A1. Map existing trails and trail
use to better understand how
people are using the trails and
where trail improvements or new
trails are needed.
T1A2. Interview trail users to
better understand how they use
trails and what their safety
concerns are.

T1A3. Conduct a risk assessment
using both historical accident
data and updated hazard
assessment methods.
T1A4. Research travel impacts on
the land as well as the
effectiveness of various
strategies to mitigate, minimize,
or avoid negative impacts (e.g.,
how long until birds return to
exclusion zones).
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Very
High
Priority

20192020

$$

AVCP
Transportation
Department?

A trail map serves as the baseline for
an assessment of trail conditions,
guides the development of new trails
and priorities for trail improvements.

Near
term

$

AVCP
Transportation
Department?

User-sourced information about trail
safety issues, improvement priorities,
and use informs risk and trail use
assessments. Interviews can also
inform trail managers about how to
communicate most effectively with
trail users, share educational
information about trail safety and
maintenance, and may generate
innovate ideas for improving the Y-K
Delta trail system.

Near
term

$$

USGS?

A system-level analysis of safety
issues within the Y-K Delta trail
network provides a basis for
prioritizing safety improvements.

20192013

$$$

USFWS
(research
funding),
WALCC,
Others?

A better understanding of the
environmental impacts of trails and
trail use guides policies and priorities
for trail maintenance, construction
and improvement.

Very
High
Priority

High
Priority

High
Priority
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Objective

Action(s)

Priority

Time

Cost

Who

Outcome

Strategic Action T2: Develop education resources and programs that promote safe and responsible trail behavior to improve safety and
reduce negative impacts on changing wildlife habitat important for subsistence.
T2A. Provide
education that
promotes safe and
responsible trail use.

T2A1. Create in-school trail
safety education programs
involving youth and Elders.
T2A1. Develop a social media
platform (e.g., Facebook
members page) that allows trail
users to update each other on
trail conditions, share safety
reminders and possibly report
safe travel.
T2A3. Develop trail use
etiquette17 with Y-K Delta
communities; share through
social media and posters to
support other education
activities.

Medium
Priority

20192023

$

20192013

$

Trail users
(moderated
by AVCP?)

Increased communication helps
people travel more safely and
responsibly on trails throughout the
Y-K Delta.

2019

$$

AVCP,
USFWS

A code of behavior developed and
agreed upon by local trail users
improves safety and reduces
negative trail impacts on changing
natural environments and wildlife
important for subsistence.

High
Priority

The community has a better
understanding of safe and
responsible trail behaviors and looks
out for each other.

Very
High
Priority

Strategic Action T3: Establish a trail improvement strategy and fund to guide future trail development and maintenance priorities, and to
ensure that there is regional capacity to respond quickly to trail system needs.
T3A. Develop and
use a trail
improvement
strategy to guide
future
improvements.

17

T3A1. Develop trail hardening
and development strategies to
guide trail upgrades.

2021-23

$$

Very
High
Priority

NRCS,
Consultants,
Tourism
industry,
Calista
Corporation

A regional trail strategy improves
user safety and reduces the negative
impacts of trail use on wildlife
habitat, especially in areas where
permafrost thaw and flooding
increase.

Could be built from the Tread Lightly and similar ATV safety and etiquette protocols – see https://www.treadlightly.org/
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Objective

Action(s)
T3A2. Create a trail improvement
fund to support trail
improvements and emergency
repairs (e.g., bridges).
Complete a trail funding
feasibility assessment to guide
future funding strategies and
grant applications.
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Priority

High
Priority

Time

Cost

2020

$

Who
Private
funders (e.g.,
Rasmuson
Foundation,
Alaska
Community
Foundation),
Donlin Gold

Outcome
Stable, regionally-administered
funding is available for emergency
repairs (e.g., bridges), planned trail
improvements, and can be leveraged
as a match for larger trail
improvement projects.
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Monitoring and Implementation
At this phase in the Adapt Y-K Delta process, the monitoring and implementation approach for these climate adaptation strategies has not
yet been determined by the Steering Committee. Ideally, monitoring and implementation of these strategies will continue to be overseen
by a Committee comprised of representatives of Y-K Delta organizations and individuals with support from other Federal, State and local
technical advisory agencies. The implementation of this plan will have the greatest success if the Committee members can align their
organization’s adaptation priorities with these strategies and continue to engage as partners in local response-planning efforts.
Global best practices (Austin et al, 2017) for this type of collaborative adaptation effort include:



The Committee meets annually to review progress on initial Adapt Y-K Delta Climate Adaptation Strategies and assesses whether
new or amended strategies are needed.



The Committee shares results with other communities in Alaska via forums such as the Alaska Federation of Natives Meetings and
Statewide climate adaptation platforms.18



Committee members and sub-committees may also meet more frequently as needed, and as resources permit, to adjust strategies
and coordinate implementation.



A later planning process to update the Adapt Y-K Delta Climate Adaptation Strategies would be undertaken in 2023.

In order to meet these best practices, the Steering Committee will need to identify who can provide secretariat support for future meetings
of the Steering Committee and serve as the long-term stewards of this process.

18

See, for example the adaptation sharing site managed by Alaska Sea Grant: www.adaptalaska.org
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Adaptation Funding
Funding for implementation of climate adaptation efforts is problematic globally. There are very few public or private funders who have the
capacity or commitment to the types of long-term adaptive management envisaged by these strategies. Because of the ad hoc nature of
climate response funding, it can therefore be challenging to secure formal commitments annually. This document is intended to be flexible
to take advantage of funding opportunities as they emerge and to ensure that adaptation efforts align with community priorities. The
strategy for funding the Adapt Y-K Delta Climate Adaptation Strategies is based on two principles:

1) Firstly, the Steering Committee believes that it is incumbent on funders to not reinvent the wheel. As global, Federal, State and local
programs evolve, and new opportunities emerge for funding of climate adaptation activities in the Y-K Delta, it is hoped that
funders will use this document as a basis for priority setting and funding commitments. Committee members will highlight this
document when advocating for immediate funding priorities.

2) Secondly, the Steering Committee aspires to always take the longer view of climate change in the Y-K Delta to ensure that
investments being made contribute to the overall vision of the Adapt Y-K Delta Climate Adaptation Strategies. At annual progress
meetings and in developing the next five-year version of the document, the Steering Committee may revisit the vision, targets,
assumptions, strategies and implementation process to ensure it reflects the view of the region and is achieving shared priorities.
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Appendix 1: Participation in the Adapt Y-K
Delta Process
A. Steering Committee Members


Ray Born

US Fish and Wildlife Service, Yukon Delta National Wildlife Refuge; Western Alaska LCC Steering Committee



James Charles

Tuntutuliak Elder



Janessa Esquible

Orutsararmiut Native Council, Fisheries



Jennine Jordan

Calista Native Corporation



Mellisa Heflin

Bering Sea Elders Group



Jennifer Hooper
Committee

Association of Village Council Presidents, Natural Resources Department; Western Alaska LCC Steering



Nicholas Kameroff

Aniak Traditional Council, Fisheries and Kuskokwim River Inter-Tribal Fisheries Commission



Megan Leary

Kuskokwim Corporation



Bernadette Lewis

Village of Cherfornak



Sarah Mutter

Association of Village Council Presidents, Natural Resources Department



William Naneng

Sea Lion Corporation, Hooper Bay



Myron Naneng

Sea Lion Corporation, Hooper Bay



Orville Huntington

Tanana Chiefs Conference Wildlife and Parks



Marvin Parent

Marshall Traditional Council



Mary Pete

University of Alaska Fairbanks, Kuskokwim Campus



Hazel Peterson



Fred Phillip

Bering Sea Elders Group



David Runfola

Alaska Department of Fish and Game, Subsistence Division



Brittany Rutherford

Kuskokwim River Inter-Tribal Fisheries Commission



Susan Taylor

Bethel resident

Native Village of Mekoryuk
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B. Adapt Y-K Delta Advisors, Staff and Facilitators
Advisors


David Andrew

Native Village of Napakiak



Donna Bach

Alaska Gasline Development
Corporation



Diana Biesanz

US Fish and Wildlife Service



Douglas Campbell

US Fish and Wildlife Service



Paul Clark

National Park Service



Grace Edwards

US Department of Agriculture,
Natural Resources Conservation
Service



Stephen Gray

US Geological Survey; Western
Alaska LCC Steering Committee



Ana Hoffman

Bethel Native Corporation



Joanne Kuykendall

US Department of Agriculture,
Natural Resources Conservation
Service



Jeremy Littell

US Geological Survey; Western
Alaska LCC Steering Committee



Ryan Maroney

US Department of Agriculture,
Natural Resources Conservation
Service



Francis (Fran) Reich

National Older Workers Career
Center



Mike Riley

Bethel Search and Rescue



Patrick Sampson

Orutsararmiut Native Council, Tribal
Transportation



Art Tovar

US Fish and Wildlife Service



Eva Patton

US Fish and Wildlife Service



Davin Holen

Alaska Sea Grant



George Kalli

US Army Corps of Engineers; Silver
Jackets Partnership



Karen Murphy

US Fish and Wildlife Service; formerly
Western Alaska LCC staff



Elizabeth Powers

US Geological Survey; formerly
Western Alaska LCC staff



Sally Russell Cox

Alaska Department of Community
and Regional Affairs; Silver Jackets
Partnership; Western Alaska LCC
Steering Committee



Charla Sterne

US Fish and Wildlife Service; Western
Alaska LCC

Staff



David Morton

US Fish and Wildlife Service



Aaron Moses

US Fish and Wildlife Service, Yukon
Delta National Wildlife Refuge



Chris Beck

Agnew Beck Consulting



Max Neale

Alaska Native Tribal Health
Consortium



Ian Dutton

Nautilus Impact Investing



Heather Stewart

Agnew Beck Consulting



Sarah Warnock

Nautilus Impact Investing
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Facilitators
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Appendix 3: Situation Analysis
A situation analysis is a diagram that displays the findings from a context/problem analysis in a logical, causal fashion to convey the most
important direct threats and drivers affecting focal interests. Further details of the use of conceptual models is provided by USAID (2016).
The analysis presented below was developed by the Steering Committee after selecting the key targets (green boxes) for the Adapt Y-K
Delta Climate Adaptation Strategies and then identifying key threats (pink boxes) to those targets. After that, the Committee reviewed the
trends and factors (orange boxes) that were “driving” those threats and began to group those drivers together to assess opportunities for
action. In the diagram below, those opportunities for strategic action are shown in yellow. These opportunities for strategic action formed
the framework for the second Steering Committee workshop.
Like all conceptual models, it is important to revisit this analysis in future reviews and versions of the Adapt Y-K Delta Climate Adaptation
Strategies to see whether the threats and their drivers are changing, and if so, what new actions may be needed.
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