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INDIGENOUS PEOPLES,

KEY MESSAGES

1. Observed and future impacts from climate change threaten Native Peoples’ access to traditional
foods such as fish, game, and wild and cultivated crops, which have provided sustenance as well
as cultural, economic, medicinal, and community health for generations.

2. A significant decrease in water quality and quantity due to a variety of factors, including
climate change, is affecting drinking water, food, and cultures. Native communities’
vulnerabilities and limited capacity to adapt to water-related challenges are exacerbhated by
historical and contemporary government policies and poor socioeconomic conditions.

3. Declining sea ice in Alaska is causing significant impacts to Native communities, including
increasingly risky travel and hunting conditions, damage and loss to settlements, food insecurity,
and socioeconomic and health impacts from loss of cultures, traditional knowledge, and

homelands.

4. Alaska Native communities are increasingly exposed to health and livelihood hazards from
increasing temperatures and thawing permafrost, which are damaging critical infrastructure,
adding to other stressors on traditional lifestyles.

5. Climate change related impacts are forcing relocation of tribal and indigenous communities,
especially in coastal locations. These relocations, and the lack of governance mechanisms or
funding to support them, are causing loss of community and culture, health impacts, and
economic decline, further exacerbating tribal impoverishment.

We humbly ask permission from all our relatives; our elders, our families, our children, the winged and the insects,
the four-legged, the swimmers, and all the plant and animal nations, to speak. Our Mother has cried out to us.

She is in pain. We are called to answer her cries. Msit No’Kmag — All my relations!
— Indigenous Prayer

The peoples, lands, and resources of indigenous communities
in the United States, including Alaska and the Pacific Rim, face
an array of climate change impacts and vulnerabilities that
threaten many Native communities. The consequences of ob-
served and projected climate change have and will undermine
indigenous ways of life that have persisted for thousands of
years. Key vulnerabilities include the loss of traditional knowl-
edge in the face of rapidly changing ecological conditions,
increased food insecurity due to reduced availability of tra-
ditional foods, changing water availability, Arctic sea ice loss,
permafrost thaw, and relocation from historic homelands.">**

Climate change impacts on many of the 566 federally recog-
nized tribes and other tribal and indigenous groups in the U.S.
are projected to be especially severe, since these impacts are
compounded by a number of persistent social and economic
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problems.”” The adaptive responses to multiple social and
ecological challenges arising from climate impacts on indig-
enous communities will occur against a complex backdrop of
centuries-old cultures already stressed by historical events and
contemporary conditions.® Individual tribal responses will be
grounded in the particular cultural and environmental heri-
tage of each community, their social and geographical history,
spiritual values, traditional ecological knowledge, and world-
view. Furthermore, these responses will be informed by each
group’s distinct political and legal status, which includes the
legacy of more than two centuries of non-Native social and
governmental institutional arrangements, relationships, poli-
cies, and practices. Response options will be informed by the
often limited economic resources available to meet these chal-
lenges, as well as these cultures’ deeply ingrained relationships
with the natural world.****"**

CLIMATE CHANGE IMPACTS IN THE UNITED STATES
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The history and culture of many tribes and indigenous peoples
are critical to understand before assessing additional climate
change impacts. Most U.S. Native populations already face
adverse socioeconomic factors such as extreme poverty; sub-
standard and inadequate housing; a lack of health and com-
munity services, food, infrastructure, transportation, and
education; low employment; and high fuel costs; as well as
historical and current institutional and policy issues related
to Native resources.”""**** The overwhelming driver of these
adverse social indicators is pervasive poverty on reservations
and in Native communities, as illustrated by an overall 28.4%
poverty rate (36% for families with children) on reservations,
compared with 15.3% nationally."> Some reservations are far
worse off, with more than 60% poverty rates and, in some
cases, extremely low income levels (for example, Pine Ridge
Reservation has the lowest per capita income in the U.S. at
$1,535 per year).™

These poverty levels result in problems such as: a critical hous-
ing shortage of well over two hundred thousand safe, healthy,
and affordable homes;15 a homeless rate of more than 10% on
reservations;16 a lack of electricity (more than 14% of reser-
vation homes are without power, ten times the national av-
erage, and, on the Navajo Reservation, about 40% of homes
have no electricity”’); lack of running water in one-fifth of all

B

reservation homes and for about one-third of people on the
Navajo Reservation (compared with 1% of U.S. national house-
holds);"****° and an almost complete lack of modern telecom-
munications — fewer than 50% of homes have phone service,
fewer than 10% of residents have Internet access, and many
reservations have no cell phone reception.” In addition, Native
populations are also vulnerable because their physical, mental,
intellectual, social, and cultural well-being is traditionally tied
to a close relationship with the natural world, and because of
their dependence on the land and resources for basic needs
such as medicine, shelter, and f00d.””* Climate changes will
exacerbate many existing barriers to providing for these hu-
man needs, and in many cases will make adaptive responses
more difficult.

Of the 5.2 million American Indians and Alaska Natives reg-
istered in the U.S. Census, approximately 1.1 million live on
or near reservations or Native lands, located mostly in the
Northwest, Southwest, Great Plains, and Alaska. Tribal lands
include approximately 56 million acres (about 3% of U.S. lands)
in the 48 contiguous states and 44 million acres (about 42% of
Alaska’s land base) held by Alaska Native corporations.” Most
reservations are small and often remote or isolated, with a few
larger exceptions such as the Navajo Reservation in Arizona,
Utah, and New Mexico, which has 175,000 residents.’

Indigenous Populations Extend beyond Reservation Lands

Percent

B 8.0 or more

B 30t79
151029

Less than 1.5
American Indian/

~ Alaskan Native Areas
U.S. percent 1.7

Figure 12.1. Census data show that American Indian and Alaska Native populations are concentrated around, but are not limited
to, reservation lands like the Hopi and Navajo in Arizona and New Mexico, the Choctaw, Chickasaw, and Cherokee in Oklahoma,
and various Sioux tribes in the Dakotas and Montana. Not depicted in this graphic is the proportion of Native Americans who live
off-reservation and in and around urban centers (such as Chicago, Minneapolis, Denver, Albuquerque, and Los Angeles) yet still
maintain strong family ties to their tribes, tribal lands, and cultural resources. (Figure source: Norriset al. 20125).
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House being built on Pine Ridge Reservation

Many Tribes, Many Climate
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Figure 12.2. From developin? biomass energy projects on the Quinault Indian Nation in Washington and tribal and intertribal wind
projects in the Great Plains,* to energy efficiency improvement efforts on the Cherokee Indian Reservation in North Carolina and
the sustainable community designs being pursued on the Lakota reservations in the Dakotas (see also Ch. 19: Great Plains),25
tribes are investigating ways to reduce future climate changes. The map shows only those initiatives by federally recognized tribes

that are funded through the Department of Energy. (Figure source: U.S. Department of Energy 2011%°).
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Native American, Alaska Native, and other indigenous com-
munities across the U.S. share unique historical and cultural
relationships with tribal or ancestral lands, significantly shap-
ing their identities and adaptive opportunities.”* Some climate
change adaptation opportunities exist on Native lands, and
traditional knowledge can enhance adaptation and sustain-
ability strategies. In many cases, however, adaptation options
are limited by poverty, lack of resources, or — for some Native
communities, such as those along the northern coast of Alaska

constrained by public lands or on certain low-lying Pacific Is-
lands — because there may be no land left to call their own.
Conversely, for these same reasons, Native communities — es-
pecially in the Arctic — are also increasingly working to identify
new economic opportunities associated with climate change
and development activities (for example, oil and gas, mining,
shipping, and tourism) and to optimize employment opportu-
nities."*"*®

Climate Change and Traditional Knowledge

Indigenous traditional knowledge has emerged in national and
international arenas as a source of rich information for indig-
enous and non-indigenous climate assessments, policies, and
adaptation strategies. Working Group Il of the Intergovern-
mental Panel on Climate Change Fourth Assessment Report
recognized traditional knowledge as an important information
source for improving the understanding of climate change and
other changes over time, and for developing comprehensive
natural resource management and climate adaptation strate-
. 29
gies.

Traditional knowledge is essential to the economic and
cultural survival of indigenous peoples, and, arguably, cultures
throughout the world.***" Traditional knowledge has been
defined as “a cumulative body of knowledge, practice, and
belief, evolving by adaptive processes and handed down
through generations by cultural transmission, about the
relationship of living beings (including humans) with one
another and with their environment.”"***? From an indigenous
perspective, traditional knowledge encompasses all that is
known about the world around us and how to apply that
knowledge in relation to those beings that share the world."**
As the elders of these communities — the “knowledge keepers”
— pass away, the continued existence and viability of traditional
knowledge is threatened. Programs are needed to help
preserve the diverse traditional teachings and employ them to
strive for balance among the physical, the spiritual, emotional,
and intellectual — all things that encompass “wolakota,”
meaning to be a complete human being.*

Many, if not all, indigenous resource managers believe their
cultures already possess sufficient knowledge to respond to
climate variation and change.w’35 However, there are elements
of traditional knowledge that are increasingly vulnerable with
changing climatic conditions,® including cultural identities,
ceremonies, and traditional ways of life.** The use of indigenous
and traditional knowledge to address climate change issues
in Indian country has been called “indigenuity” — indigenous
knowledge plus ingenuity.*

Native cultures are directly tied to Native places and homelands,
reflecting the indigenous perspective that includes the “power
of place.””***’ Many indigenous peoples regard all people,
plants, and animals that share our world as relatives rather
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than resources. Language, ceremonies, cultures, practices, and
food sources evolved in concert with the inhabitants, human
and non-human, of specific homelands.”** The wisdom and
knowledge of Native people resides in songs, dances, art,
language, and music that reflect these places. By regarding
all things as relatives, not resources, natural laws dictate that
people care for their relatives in responsible ways. “When you
say, ‘my mother is in pain,’ it’s very different from saying ‘the
earth is experiencing climate change."’3 3 As climate change
increasingly threatens these Native places, cultural identities,
and practices, documenting the impacts on traditional lifestyles
would strengthen adaptive strategies.

Traditional knowledge has developed tangible and reliable
methods for recording historic weather and climate variability
and their impacts on native societies.”” For example, tribal
community historians (winter count keepers) on the northern
Great Plains recorded pictographs on buffalo hides to
remember the sequence of events that marked each year,
dating back to the 1600s. These once-reliable methods are
becoming increasingly more difficult to maintain and less
reliable as time passes.‘u

There are recent examples, however, where traditional
knowledge and western-based approaches are used together
to address climate change and related impacts. For example,
the Alaska Native Tribal Health Consortium chronicles climate
change impacts on the landscape and on human health
and also develops adaptation strategies." This Consortium
employs western science, traditional ecological knowledge,
and a vast network of “Local Environmental Observers” to
develop comprehensive, community-scaled climate change
health assessments." During a recent drought on the Navajo
Reservation, traditional knowledge and western approaches
were also applied together, as researchers worked with Navajo
elders to observe meteorological and hydrological changes and
other phenomena in an effort to assess and reduce disaster
risks.”

CLIMATE CHANGE IMPACTS IN THE UNITED STATES
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Key Message 1: Forests, Fires, and Food

Observed and future impacts from climate change threaten Native Peoples’ access to
traditional foods such as fish, game, and wild and cultivated crops, which have provided
sustenance as well as cultural, economic, medicinal, and community health for generations.

Climate change impacts on forests and ecosystems are ex-
pected to have direct effects on culturally important plant and
animal species, which will affect tribal sovereignty, culture,
and economies.”® Warmer temperatures and more frequent
drought are expected to cause dieback and tree loss of several
tree and plant species (such as birch, brown ash, and sweet
grass) important for Native artistic, cultural, and economic
purposes, including tourism.”” Tribal access to valued resources
is threatened by climate change impacts causing habitat degra-
dation, forest conversion, and extreme changes in ecosystem
processes.**

Observed impacts from both the causes and consequences of
climate change, and added stressors such as extractive indus-
try practices on or near Native lands, include species loss and
shifts in species range.”****¥” There have also been observed
changes in the distribution and population density of wildlife
species, contraction or expansion of some plant species’ range,
and the northward migration of some temperate forest spe-
cies.”* For example, moose populations in Maine and similar
locations are expected to decline because of loss of preferred
habitat and increased winter temperatures, which are enabling
ticks to survive through the winter and causing damage from
significant infestation of the moose.”

©Phil Schefmeister/Corbis:

e i 1
Harvesting traditional foods is important to Native Peoples’ culture,
health, and economic well being. In the Great Lakes region, wild
rice is unable to grow in its traditional range due to warming winters
and changing water levels.
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Loss of biodiversity, changes in ranges and abundance of cul-
turally important native plants and animals, increases in inva-
sive species, bark beetle damage to forests, and increased risk
of forest fires have been observed in the Southwest, across
much of the West, and in Alaska (see also Appendix 3: Climate
Science Supplement, Figure 31; Ch. 7: Forests; Ch. 8: Ecosys-
tems). % Changes in ocean temperature and acidity affect
distribution and abundance of important food sources, like fish
and shellfish (Ch. 2: Our Changing Climate; Ch. 24: Oceans).

Rising temperatures and hotter, drier summers are projected
to increase the frequency and intensity of large wildfires (see
Ch. 7: Forests).”* Warmer, drier, and longer fire seasons and
increased forest fuel load will lead to insect outbreaks and the
spread of invasive species, dry grasses, and other fuel sources
(see Ch. 7: Forests). Wildfire threatens Native and tribal homes,
safety, economies, culturally important species, medicinal
plants, traditional foods, and cultural sites. “Fire affects the
plants, which affect the water, which affects the fish, which af-
fect terrestrial plants and animals, all of which the Karuk rely on
for cultural perpetuity.””®

In interior Alaska, rural Native communities are experiencing
new risks associated with climate change related wildfires in
boreal forests and Arctic tundra (see also Ch. 22: Alaska).""
Reliance on local, wild foods and the isolated nature of these
communities, coupled with their varied preparedness and lim-
ited ability to deal with wildfires, leaves many communities at
an increased risk of devastation brought on by fires. While ef-
forts are being made to better coordinate rural responses to
wildfires in Alaska, current responses are limited by organiza-
tion and geographic isolation.

Indigenous peoples have historically depended on the gather-
ing and preparation of a wide variety of local plant and animal
species for food (frequently referred to as traditional foods),
medicines, ceremonies, community cohesion, and economic
health for countless generations.z’52 These include corn, beans,
squash, seals, fish, shellfish, bison, bear, caribou, walrus,
moose, deer, wild rice, cottonwood trees, and a multitude of
native flora and fauna,>**#%525354555657 p changing climate
affects the availability, tribal access to, and health of these
resources.”**7*7***%%° This in turn threatens tribal customs,

cultures, and identity.

Medicinal and food plants are becoming increasingly difficult
to find or are no longer found in historical ranges.”*® For ex-
ample, climate change and other environmental stressors are
affecting the range, quality, and quantity of berry resources

CLIMATE CHANGE IMPACTS IN THE UNITED STATES



12: INDIGENOUS PEOPLES, LANDS, AND RESOURCES

for the Wabanaki tribes in the Northeast.”** The Karuk people
in California have experienced a near elimination of both sal-
monids and acorns, which comprise 50% of a traditional Karuk
diet.” In the Great Lakes region, wild rice is unable to grow in
its traditional range due to warming winters and changing wa-
ter levels, affecting the Anishinaabe peoples’ culture, health,
and well-being.**

Subsequent shifts from traditional lifestyles and diet, com-
pounded by persistent poverty, food insecurity, the cost of
non-traditional foods, and poor housing conditions have led to
increasing health problems in communities, also increasing the
risk to food and resource security.l’z’16 Climate change is likely
to amplify other indirect effects to traditional foods and re-
sources, including limited access to gathering places and hunt-
ing grounds and environmental pollution.**”*

-

!

T
) ©David McLain/Aurora Rftos

E o =

Human-caused stresses such as dam building have greatly reduced
salmon on the Klamath River.

Key Message 2: Water Quality and Quantity

A significant decrease in water quality and quantity due to a variety of factors, including
climate change, is affecting drinking water, food, and cultures. Native communities’
vulnerabilities and limited capacity to adapt to water-related challenges are exacerbated by
historical and contemporary government policies and poor socioeconomic conditions.

Native communities and tribes in different parts of the U.S.
have observed changes in precipitation affecting their water
resources. On the Colorado Plateau, tribes have been experi-
encing drought for more than a decade.®** Navajo elders have
observed long-term decreases in annual snowfall over the past
century, a transition from wet to dry conditions in the 1940s,
and a decline in surface water features.”” Changes in long-term
average temperature and precipitation have produced changes
in the physical and hydrologic environment, making the Navajo
Nation more susceptible to drought impacts, and some springs
and shallow water wells on the Navajo Nation have gone dry.“3
Southwest tribes have observed damage to their agriculture
and livestock, the loss of springs and medicinal and culturally

Coal plant and fishermen, Navajo Reservation
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important plants and animals, and impacts on drinking water
supplies.”*****® In the Northwest, tribal treaty rights to tradi-
tional territories and resources are being affected by the re-
duction of rainfall and snowmelt in the mountains, melting gla-
ciers, rising temperatures, and shifts in ocean currents.’”***’
In Hawai‘i, Native peoples have observed a shortening of the
rainy season, increasing intensity of storms and flooding, and
a rainfall pattern that has become unpredictable.* In Alaska,
water availability, quality, and quantity are threatened by the
consequences of permafrost thaw, which has damaged com-
munity water infrastructure, as well as by the northward exten-
sion of diseases such as those caused by the Giardia parasite,
a result of disease-carriers like beavers moving northward in
response to rising temperatures.68 The impact
of historical federal policies, such as the late
1800s allotment policy and practices regarding
Native access to treaty-protected resources,”
reverberate in current practices, such as states
and the government permitting oil drilling and
hydraulic fracturing on lands in and around
reservations but outside of tribal jurisdiction
(for example, a 2013 pipeline spill upstream of
tribal reservations in Western North Dakota,
and others). Such policies and practices exac-
erbate the threat to water quality and quantity
for Native communities.

Native American tribes have unique and signifi-
cant adaptation needs related to climate im-
pacts on water.” There is little available data to
establish baseline climatic conditions on tribal
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lands, and many tribes do not have sufficient ca-
pacity to monitor changing conditions.” Without
scientific monitoring, tribal decision-makers lack
the data needed to quantify and evaluate current
conditions and emerging trends in precipitation,
streamflow, and soil moisture, and to plan and
manage resources accordingly.'”***® However,
some existing efforts to document climate im-
pacts on water resources could be replicated in
other;j regions to assess hydrologic vulnerabili-
ties.”

Water infrastructure is in disrepair or lacking on
some reservations.””’® Approximately 30% of
people on the Navajo Nation are not served by
municipal systems and must haul water to meet
their daily needs.””* Longer-term impacts of this
lack of control over water access are projected to
include loss of traditional agricultural crops.”*
Furthermore, there is an overall lack of financial
resources to support basic water infrastructure
on tribal lands.” Uncertainty associated with
undefined tribal water rights make it difficult to
determine strategies to deal with water resource
issues.” Potential impacts to treaty rights and
water resources exist, such as a reduction of
groundwater and drinking water availability and
water quality decline, including impacts from oil
and natural gas extraction and sea level rise-in-
duced saltwater intrusion into coastal freshwater
aquifers (see also Ch. 3: Water).” New datasets
on climate impacts on water in many locations
throughout Indian Country, such as the need to
quantify available water and aquifer monitoring,
will be important for improved adaptive plan-
ning.

Sand Dune Expansion

Figure 12.3. On the Arizona portion of the Navajo Nation, recurring
drought and rising temperatures have accelerated growth and movement
of sand dunes. Map above shows range and movement of Great Falls
Dune Field from 1953 to 2010. Moving and/or growing dunes can threaten
roads, homes, traditional grazing areas, and other tribal assets. (Figure
source: Redsteer et al. 2011%°).

Key Message 3: Declining Sea Ice

Declining sea ice in Alaska is causing significant impacts to Native communities, including
increasingly risky travel and hunting conditions, damage and loss to settlements,
food insecurity, and socioeconomic and health impacts from loss of cultures,
traditional knowledge, and homelands.

“..since the late 1970s, communities along the coast of the
northern Bering and Chukchi Seas have noticed substantial
changes in the ocean and the animals that live there. While
we are used to changes from year-to-year in weather, hunting
conditions, ice patterns, and animal populations, the past two
decades have seen clear trends in many environmental factors.
If these trends continue, we can expect major, perhaps irrevers-
ible, impacts to our communities....”

.. . . 71
— C. Pungowiyi, personal communication
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Scientists across the Arctic have documented rising regional
temperatures over the past few decades at twice the global
rate, and indigenous Arctic communities have observed these
changes in their daily lives." This temperature increase — which
is expected to continue with future climate change — is ac-
companied by significant reductions in sea ice thickness and
extent, increased permafrost thaw, more extreme weather
and severe storms, and changes in seasonal ice melt/freeze
of lakes and rivers, water temperature, sea level rise, flooding
patterns, erosion, and snowfall timing and type (see also Ch. 2:

CLIMATE CHANGE IMPACTS IN THE UNITED STATES
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Sea Ice Cover Reaches Record Low

September 14, 1984 : September 13, 2012

Sea |lce Concentration (percent)
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Figure 12.4. In August and September 2012, sea ice covered less of the Arctic Ocean than any time since the beginning of
reliable satellite measurements (1979). The long-term retreat of sea ice has occurred faster than climate models had predicted.
The average minimum extent of sea ice for 1979-2000 was 2.59 million square miles. The image on the left shows Arctic minimum
sea ice extent in 1984, which was about the average minimum extent for 1979-2000. The image on the right shows that the
extent of sea ice had dropped to 1.32 million square miles at the end of summer 2012. Alaska Native coastal communities rely
on sea ice for many reasons, including its role as a buffer against coastal erosion from storms. (Figure source: NASA Earth
Observatory 20127).
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These climate-driven changes in
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P from extreme or unpredictable
et : weather and thinning sea ice,
which can trap people far from
home; changing snow and ice
conditions that limit safe hunting,
fishing, or herding practices; mal-
nutrition and food insecurity from
lack of access to subsistence food;
contamination of food and wa-
ter; increasing economic, mental,
and social problems from loss of
culture and traditional livelihood;
increases in infectious diseases;
and the loss of buildings and in-
frastructure from permafrost ero-
sion and thawing, resulting in the
relocation of entire communities
(Ch. 22: Alaska)."*®7"*"¢

a A e U ey B o

o 3 ; L = b i e LT Alaska Native Inupiat and Yup’ik
Figure 12.5. Dramatic reductions in Arctic sea ice and changes in its timing and composition experts and scientists have ob-
affect the entire food web, including many Inupiaqg communities that continue to rely heavily served stronger winds than in pre-

on subsistence hunting and fishing. (Figure source: NOAA NCDC). vious decades,”"’*” observations
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that are consistent with scientific findings showing changing
Arctic wind patterns, which in turn influence loss of sea ice and
shifts in North American and European weather.” They also
observe accelerated melting of ice and snow, and movement
of ice and marine mammals far beyond accessible range for
Native hunters.! Thinning sea ice, earlier ice break-up, increas-
ing temperatures, and changes in precipitation (for example,

in the timing and amount of snow) also cause changes in criti-

cal feeding, resting, breeding, and denning habitats for arctic

mammals important as subsistence foods, like polar bears,
1,73,75,80

walrus, and seals.

Key Message 4: Permafrost Thaw

Alaska Native communities are increasingly exposed to health and livelihood hazards from
increasing temperatures and thawing permafrost, which are damaging critical infrastructure,
adding to other stressors on traditional lifestyles.

The increased thawing of permafrost
(permanently frozen soil) along the
coasts and rivers is an especially po-
tent threat to Alaska Native villages
because it causes serious erosion,
flooding, and destruction of homes,
buildings, and roads from differential
settlement, slumping, and/or col-
lapse of underlying base sediments
(see Ch. 2: Our Changing Climate;
Ch.22: Alaska, Key Message 3).* This
loss of infrastructure is further exac-
erbated by loss of land-fast sea ice,
sea level rise, and severe storms.”*®
At this time, more than 30 Native vil-
lages in Alaska (such as Newtok and
Shishmaref) are either in need of, or
in the process of, relocating their en-
tire viIIage.l’84

Serious public health issues arise due
to damaged infrastructure caused
by these multiple erosion threats.
Among them are loss of clean water
for drinking and hygiene, saltwater
intrusion, and sewage contamination
that could cause respiratory and gas-
trointestinal infections, pneumonia,
and skin infections.””**** In addi-
tion, permafrost thaw is causing food
insecurity in Alaska Native communi-
ties due to the thawing of ice cellars
or ice houses used for subsistence
food storage. This in turn leads to
food contamination and sickness as
well as dependence upon expensive,
less healthy, non-traditional “store-
bought” foods."***

of Alaska Fairbanks).
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Thawing Permafrost in Alaska

Higher Emissions Scenario (A2)

2041-2050 2091-2100

Lower Emissions Scenario (B1)

Soil Temperature (°F)

3032 40 S0

Figure 12.6. The maps show projected ground temperature at a depth of 3.3 feet assuming
continued increases in emissions (A2 scenario) and assuming a substantial reduction
in emissions (B1 scenario). Blue shades represent areas below freezing at a depth of
3.3 feet and yellow and red shades represent areas above freezing at that depth (see
Ch. 22: Alaska for more details). Many Alaska Natives depend on permafrost for ice
cellars to store frozen food, and replacing these cellars with electricity-driven freezers
is expensive or otherwise infeasible. Permafrost thawing also affects infrastructure like
roads and utility lines. (Figure source: Permafrost Lab, Geophysical Institute, University
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Key Message 5: Relocation

Climate change related impacts are forcing relocation of tribal and indigenous communities,

especially in coastal locations. These relocations, and the lack of governance mechanisms

or funding to support them, are causing loss of community and culture, health impacts, and
economic decline, further exacerbating tribal impoverishment.

Native peoples are no strangers to relocation and its conse-
quences on their communities. Many eastern and southeast-
ern tribal communities were forced to relocate to Canada or
the western Great Lakes in the late 1700s and early 1800s and,
later, to Oklahoma, compelling them to adjust and adapt to
new and unfamiliar landscapes, subsistence resources, and cli-
matic conditions. Forced relocations have continued into more
recent times as well.*” Now, many Native peoples in Alaska and
other parts of the coastal United States, such as the Southeast
and Pacific Northwest, are facing relocation as a consequence
of climate change and additional stressors, such as food inse-
curity and unsustainable development and extractive prac-
tices on or near Native lands; such forms of displacement are
leading to severe livelihood, health, and socio-cultural impacts
on the communities, 224458892051

For example, Newtok, a traditional Yup’ik village in Alaska, is
experiencing accelerated rates of erosion caused by the com-
bination of decreased Arctic sea ice, thawing permafrost, and
extreme weather events (Ch. 22: Alaska).”” As a result, the
community has lost critical basic necessities and infrastruc-
ture. While progress has been made toward relocation, limi-
tations of existing federal and state statutes and regulations
have impeded their efforts, and the absence of legal authority
and a governance structure to facilitate relocation are signifi-
cant barriers to the relocation of Newtok and other Alaska Na-
tive villages."”ss'92 Tribal communities in coastal Louisiana are
experiencing climate change induced rising sea levels, along
with saltwater intrusion, subsidence, and intense erosion and
land loss due to oil and gas extraction, levees, dams, and other
river management techniques, forcing them to either relocate
or try to find ways to save their land.** Tribal communities
in Florida are facing potential displacement due to the risk of
rising sea levels and saltwater intrusion inundating their res-
ervation lands.” The Quileute tribe in northern Washington is
responding to increased winter storms and flooding connected
with increased precipitation by relocating some of their vil-
lage homes and buildings to higher ground within 772 acres of
Olympic National Park that has been transferred to them; the
Hoh tribe is also looking at similar options for relocation.””****
Native Pacific Island communities, including those in Hawai’‘i
and the U.S. affiliated Pacific Islands, are also being forced to
consider relocation plans due to increasing sea level rise and
storm surges.sg'96 While many Native communities are not nec-
essarily being forced to relocate, they are experiencing other
social and cultural forms of displacement. For example, rising
sea levels are expected to damage Native coastal middens
(sites reflecting past human activity such as food preparation)
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Rising temperatures are causing damage in Native villages in Alaska
as sea ice declines and permafrost thaws. Resident of Selawik,
Alaska, and his granddaughter survey a water line sinking into the
thawing permafrost, August 2011.

as well as Wabanaki coastal petroglyphs, leading to loss of cul-
ture and connection to their past for Northeast tribes.”

Currently, the U.S. lacks an institutional framework to relo-
cate entire communities. National, state, local, and tribal gov-
ernment agencies lack the legal authority and the technical,
organizational, and financial capacity to implement reloca-
tion processes for communities forcibly displaced by climate
change.s'12 New governance institutions, frameworks, and
funding mechanisms are needed to specifically respond to the
increasing necessity for climate change induced relocation.”*
To be effective and culturally appropriate, it is important that
such institutional frameworks recognize the sovereignty of
tribal governments and that any institutional development
stems from significant engagement with tribal representa-
tives."”

“In Indigenous cultures, it is understood that ecosystems are
chaotic, complex, organic, in a constant state of flux, and filled
with diversity. No one part of an ecosystem is considered more
important than another part and all parts have synergistic roles
to play. Indigenous communities say that ‘all things are con-
nected’ — the land to the air and water, the earth to the sky, the
plants to the animals, the people to the spirit.”

— Patricia Cochran, Inupiat Leader”

307 CLIMATE CHANGE IMPACTS IN THE UNITED STATES



U.S. GLOBAL CHANGE RESEARCH PROGRAM

REFERENCES

Cochran, P., O. H. Huntington, C. Pungowiyi, S. Tom, F. S.
Chapin, III, H. P. Huntington, N. G. Maynard, and S. F. Trainor,
2013: Indigenous frameworks for observing and responding to
climate change in Alaska. Climatic Change, 120, 557-567, d0i:10.1007/
$10584-013-0735-2.

Lynn, K., J. Daigle, J. Hoffman, F. Lake, N. Michelle, D. Ranco, C.
Viles, G. Voggesser, and P. Williams, 2013: The impacts of climate
change on tribal traditional foods. Climatic Change, 120, 545-550,
doi:10.1007/510584-013-0736-1.

Maldonado, J. K., C. Shearer, R. Bronen, K. Peterson, and H.
Lazrus, 2013: The impact of climate change on tribal communities
in the US: Displacement, relocation, and human rights. Climatic
Change, 120, 601-614, doi:10.1007/s10584-013-0746-z.

Voggesser, G., K. Lynn, J. Daigle, F. K. Lake, and D. Ranco,
2013: Cultural impacts to tribes from climate change influences
on forests. Climatic Change, 120, 615-626, doi:10.1007/s10584-013-
0733-4.

Norris, T., P. L. Vines, and E. M. Hoeffel, 2012: The American
Indian and Alaska Native Population: 2010, 21 pp., U.S. Census
Bureau. [Available online at http://www.census.gov/prod/
cen2010/briefs/c2010br-10.pdf]

Maynard, N. G., Ed., 2002: Native Peoples-Native Homelands
Climate Change Workshop. Final Report: Circles of Wisdom.
Albuquerque Convention Center, Albuquerque, New Mexico,
NASA Goddard Space Flight Center. [Available online at http://
www.usgcrp.gov/usgerp/Library/nationalassessment/
native.pdf]

Houser, S., V. Teller, M. MacCracken, R. Gough, and P. Spears,
2001: Ch. 12: Potential consequences of climate variability and
change for native peoples and homelands. Climate Change Impacts in
the United States: Potential Consequences of Climate Change and Variability
and Change, Cambridge University Press, 351-377. [Available online
at http://www.gcrio.org/National Assessment/12NA.pdf]

d’Errico, P., cited 2012: American Indian Sovereignty: Now You
See It, Now You Don’t. Presented as the Inaugural Lecture in
the American Indian Civics Project, Humboldt State University,
October 24, 1997. [Available online at http://people.umass.edu/
detrico/nowyouseeit.html]

Newcomb, S. T., 1993: Evidence of Christian nationalism in
Federal Indian law: The doctrine of discovery, Johnson v.
Mcintosh, and plenary power. NYU Review of Law and Social Change,
20, 303-341. [Available online at http://heinonline.org/HOL/
Pagerhandle=hein journals/nyuls20&div=17&g_sent=1&co
llection=journals#313]

——, 2008: Pagans in the Promised Land: Decoding the Doctrine of
Christian Discovery. Fulerum Publishing, 216 pp. [Available online at
http://books.google.com/books?id=HeDKUXsOC9cC]

Bennett, J. W., 1963: Two memoranda on social organization and
adaptive selection in a Northern Plains region. Plains Anthropologist,
8, 238-248.

10.

11.

12.

13.

308

——, 1976: Anticipation, adaptation, and the concept of
culture in anthropology. Science, 192, 847-853, doi:10.1126/
science.192.4242.847.

——, 1976: The Ecological Transition: Cultural Anthropology and Human
Adaptation. Pergamon press, 378 pp.

——,1996: Human Ecology as Human Behavior: Essays in Environmental
and Development Anthropology. Transaction Publishers, 378 pp.

Deloria, V., Jr.,and R. J. DeMallie, 1999: Documents of American Indian
Diplomacy: Treaties, Agreements, and Conventions, 1775-1979. University
of Oklahoma Press.

Tano, M. L., 2007: Indian Tribes and Climate Change: A Historical
Perspective., 2 pp., The International Institute for Indigenous
Resource Management, Denver, CO. [Available online at http:/ /
www.iiirm.org/publications/Articles%20Reports%20
Papers/Societal%20Impacts%200£%20Science%20and%20
Technology/climate_history.pdf]

Tano, M. L., J. M. Rubin, and K. C. Denham, 2003: Identifying
the Burdens and Opportunities for Tribes and Communities in
Federal Facility Cleanup Activities: Environmental Remediation
Technology Assessment Matrix For Tribal and Community
Decision-Makers 65 pp., The International Institute for Indigenous
Resource Management, Denver, CO. [Available online at http:/ /
www.ilirm.org/publications/Articles%20Reports%20
Papers/Societal%20Impacts%200f%20Science%20and%20
Technology/resolve.pdf]

Collins, G., M. H. Redsteer, M. Hayes, M. Svoboda, D. Ferguson,
R. Pulwarty, D. Kluck, and C. Alvord, 2010: Climate Change,
Drought and Early Warning on Western Native Lands Workshop
Report. National Integrated Drought Information System. Climate
Change, Dronght and Early Warning on Western Native Lands Workshop,
Jackson Lodge, Grand Teton National Park, WY, 7 pp. [Available
online at http://www.drought.gov/workshops/tribal/
NIDIS_Jackson_Hole_Report.pdf]

Whyte, K. P., 2011: The recognition dimensions of environmental
justice in Indian Country. Ewnvironmental Justice, 4, 185-180,
doi:10.1089/env.2011.4401.

, 2013: Justice forward: Tribes, climate adaptation and
responsibility. Climatic Change, 120, 517-530, doi:10.1007/s10584-
013-0743-2.

Freeman, C., and M. A. Fox, 2005: Status and Trends in the
Education of American Indians and Alaska Natives. NCES
2005-108, 160 pp., National Center for Education Statistics,
U.S. Department of Education, Institute of Education Sciences,
Washington, D.C. [Available online at http://nces.ed.gov/
pubs2005/2005108.pdf]

Macartney, S., A. Bishaw, and K. Fontenot, 2013: Poverty Rates
for Selected Detailed Race and Hispanic Groups by State and
Place: 2007-2011, 20 pp., U.S. Census Bureau. [Available online at
http://www.census.gov/prod/2013pubs/acsbrl11-17.pdf]

CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://www.census.gov/prod/cen2010/briefs/c2010br-10.pdf
http://www.census.gov/prod/cen2010/briefs/c2010br-10.pdf
http://www.usgcrp.gov/usgcrp/Library/nationalassessment/native.pdf
http://www.usgcrp.gov/usgcrp/Library/nationalassessment/native.pdf
http://www.usgcrp.gov/usgcrp/Library/nationalassessment/native.pdf
http://www.gcrio.org/NationalAssessment/12NA.pdf
http://people.umass.edu/derrico/nowyouseeit.html
http://people.umass.edu/derrico/nowyouseeit.html
http://heinonline.org/HOL/Page?handle=hein.journals/nyuls20&div=17&g_sent=1&collection=journals#313
http://heinonline.org/HOL/Page?handle=hein.journals/nyuls20&div=17&g_sent=1&collection=journals#313
http://heinonline.org/HOL/Page?handle=hein.journals/nyuls20&div=17&g_sent=1&collection=journals#313
http://books.google.com/books?id=HeDKUXsOC9cC
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/climate_history.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/climate_history.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/climate_history.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/climate_history.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/resolve.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/resolve.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/resolve.pdf
http://www.iiirm.org/publications/Articles Reports Papers/Societal Impacts of Science and Technology/resolve.pdf
http://www.drought.gov/workshops/tribal/NIDIS_Jackson_Hole_Report.pdf
http://www.drought.gov/workshops/tribal/NIDIS_Jackson_Hole_Report.pdf
http://nces.ed.gov/pubs2005/2005108.pdf
http://nces.ed.gov/pubs2005/2005108.pdf
http://www.census.gov/prod/2013pubs/acsbr11-17.pdf

14.

15.

16.

17.

18.

19.

20.

21.

U.S. GLOBAL CHANGE RESEARCH PROGRAM

Ogunwole, S. U, 2006: We the People: American Indians and
Alaska Natives in the United States. Census 2000 Special Reports.
CENSR-28. U.S. Census Bureau, Washington, D.C. [Available
online at http://www.census.gov/prod/2006pubs/censt-28.
pdf]

Paisano, E. L., 1995: The American Indian, Eskimo, and Aleut
Population. Population Profile of the United States 1995. U.S. Bureau of the
Census, Current Population Reports, Special Studies Series P23-189., R. H.
Brown, E. M. Ehrlich, and M. F. Riche, Eds., U.S. Census Bureau,
50-51. [Available online at http://www.census.gov/population/
pop-profile/p23-189.pdf]

NTGBC, 2011: National Tribal Green Building Codes Summit
Statement, 2pp., Tribal Green Building Codes Workgroup. [Available
online at http://www.sustainablenativecommunities.org/
fieldnews/national-tribal-green-building-codes-summit-

statement/]

U.S. Commission on Civil Rights, 2003: A Quiet Crisis: Federal
Funding and Unmet Needs in Indian Country, 139 pp. [Available
online at http://www.uscct.gov/pubs/na0703/na0731.pdf]

EIA, 2000: Energy Consumption and Renewable Energy
Development Potential on Indian Lands. April 2000. SR/
CNEAF/2000-01, 68 pp., Energy Information Administration,
Office of Coal, Nuclear, Electric and Alternate Fuels, U.S.
Department of Energy.

U.S. Census Bureau, 1995: Housing of American Indians on
Reservations - Plumbing. Bureau of the Census Statistical Brief,
Issued April 1995, SB/95-9, 4 pp., U.S. Census Bureau, Washington,
D.C. [Available online at http://www.census.gov/prod/1/
statbrief/sb95_9.pdf]

Navajo Nation Department of Water Resources, 2011: Draft Water
Resource Development Strategy for the Navajo Nation, 135 pp.,
Navajo Nation Department of Water Resources, Fort Defiance,
AZ [Available online at http://www.frontiernet.net/~nndwr_
wmb/PDFEF/NNWaterStrategyDraft_7-13.pdf]

Redsteer, M. H., 2011: Increasing Vulnerability to Drought and
Climate Change on the Navajo Nation, Southwestern United
States. Current Conditions & Accounts Of Changes During
The Last 100 Years, 31 pp., U.S. Geological Survey. 0928.
[Available online at http://www.agriculture.navajo-nsn.gov/
ResoucesDocs/01HizaRedsteer.FireRock2012.pdf]

DOC, 2003: Statement of Associate Administrator Levy on
the Status of Telecommunications in Indian Country, US
Department of Commerce to the Senate Committee on Indian
Affairs, Hearing on the Status of Telecommunications in
Indian Country. May 22, 2003., U.S. Department of Commerce,
Washington, D.C. [Available online at http://www.ntia.doc.gov/
speechtestimony/2003/statement-associate-administratos-
levy-status-telecommunications-indian-country]

Sydell, L., 2010: FCC Eyes Broadband for Indian Reservations.
NPR News, June 22, 2010. [Available online at http://www.npr.
org/templates/story/story.php?storyld=128004928]

U.S. Census Bureau, 1995: Housing of American Indians on
Reservations - Equipment and Fuels. Bureau of the Census
Statistical Brief, Issued April 1995, SB/95-11, 4 pp., U.S. Census
Bureau, Washington, D.C. [Available online at http://www.
census.gov/prod/1/statbrief/sb95_11.pdf]

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

309

Daigle, J. J., and D. Putnam, 2009: The meaning of a changed
environment: Initial assessment of climate change impacts in
Maine — indigenous peoples. Maine’s Climate Future: An Initial
Assessment, G. L. Jacobson, 1. J. Fernandez, P. A. Mayewski, and
C. V. Schmitt, Eds., University of Maine, 37-40. [Available online
at http://climatechange.umaine.edu/files/Maines_Climate_
Future.pdf]

Galloway McLean, K., 2010: Advance Guard: Climate Change Impacts,
Adaptation, Mitigation and Indigenons Peoples - A Compendinum of Case
Studies. United Nations University - Traditional Knowledge
Initiative, 128 pp. [Available online at http://www.unutki.org/
downloads/File/Publications/UNU_Advance_Guard__
Compendium_2010_final_web.pdf]

WAPA,2009: Wind and Hydropower Feasibility Study, Final Report.
For Section 2606 of the Energy Policy Act of 1992, as amended by
Section 503(a) of the Energy Policy Act of 2005., 286 pp., Western
Area Power Administration, Stanley Consultants, Inc. [Available
online at  https://www.wapa.gov/ugp/powermarketing/
WindHydro/Final%20WHFS%20Ver%20Mar-2010%205b.
pdf]

Oyate Omniciye: Oglala Lakota Plan. [Available online at http://
www.oglalalakotaplan.otg/|

DOE, 2011: Tribal Energy Program: Financial Assistance
and Project Management, 49 pp., U.S. Department of Energy.
[Available online at http://appsl.cere.energy.gov/tribalenergy/
pdfs/peet-review-2012_3_financial assistance_project_
management.pdf]

Alaska Forum, 2012: Alaska Forum on the Environment. A/aska
Forum on the Environment, Anchorage, AK, 54 pp. [Available online
at http://akforum.com/PDFs/AFE2012FINAL.pdf]

Huntington, H. P., E. Goodstein, and E. Euskirchen, 2012:
Towards a tipping point in responding to change: Rising costs,
fewer options for arctic and global societies. AMBIO, 41, 66-74,
doi:10.1007/5s13280-011-0226-5.

Anisimov, O. A., D. G. Vaughan, T. V. Callaghan, C. Furgal, H.
Marchant, T. D. Prowse, H. Vilhjalmsson, and J. E. Walsh, 2007:
Polar regions (Arctic and Antarctic). Climate Change 2007: Impacts,
Adaptation and Vulnerability. Contribution of Working Group 11 to the
Fonrth Assessment Report of the Intergovernmental Panel on Climate Change,
M. L. Parry, O. F. Canziani, J. P. Palutikof, P. ]. van der Linden, and
C. E. Hanson, Eds., Cambridge University Press, 653-685.

First Stewards, 2012: First Stewards: Coastal Peoples Address
Climate Change. National Museum of the American Indian,
Washington, D.C. . [Available online at http://www4.nau.edu/
tribalclimatechange/tribes/docs/tribes_FirstStewards.pdf]

Grossman, Z., A. Parker, and B. Frank, 2012: Asserting Native
Resilience: Pacific Rim Indigenons Nations Face the Climate Crisis. Oregon
State University Press, 240 pp.

Berkes, F., 1993: Traditional ecological knowledge in perspective.
Traditional Ecological Knowledge: Concepts and Cases, J. 'T. Inglis,
Ed., Canadian Museum of Nature/International Development
Research Centre, International Program on Traditional Ecological
Knowledge International Development Research Centre, 1-9.

——, 2008: Sacred Ecology, 2nd Ed. Routledge, 314 pp.

Wildcat, D. R., 2009: Red Alert!: Saving the Planet with Indigenons
Knowledge. Fulcrum Publishing 148 pp.

CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://www.census.gov/prod/2006pubs/censr-28.pdf
http://www.census.gov/prod/2006pubs/censr-28.pdf
http://www.census.gov/population/pop-profile/p23-189.pdf
http://www.census.gov/population/pop-profile/p23-189.pdf
http://www.sustainablenativecommunities.org/fieldnews/national-tribal-green-building-codes-summit-statement/
http://www.sustainablenativecommunities.org/fieldnews/national-tribal-green-building-codes-summit-statement/
http://www.sustainablenativecommunities.org/fieldnews/national-tribal-green-building-codes-summit-statement/
http://www.usccr.gov/pubs/na0703/na0731.pdf
http://www.census.gov/prod/1/statbrief/sb95_9.pdf
http://www.census.gov/prod/1/statbrief/sb95_9.pdf
http://www.frontiernet.net/~nndwr_wmb/PDF/NNWaterStrategyDraft_7-13.pdf
http://www.frontiernet.net/~nndwr_wmb/PDF/NNWaterStrategyDraft_7-13.pdf
http://www.agriculture.navajo-nsn.gov/ResoucesDocs/01HizaRedsteer.FireRock2012.pdf
http://www.agriculture.navajo-nsn.gov/ResoucesDocs/01HizaRedsteer.FireRock2012.pdf
http://www.ntia.doc.gov/speechtestimony/2003/statement-associate-administrator-levy-status-telecommunications-indian-country
http://www.ntia.doc.gov/speechtestimony/2003/statement-associate-administrator-levy-status-telecommunications-indian-country
http://www.ntia.doc.gov/speechtestimony/2003/statement-associate-administrator-levy-status-telecommunications-indian-country
http://www.npr.org/templates/story/story.php?storyId=128004928
http://www.npr.org/templates/story/story.php?storyId=128004928
http://www.census.gov/prod/1/statbrief/sb95_11.pdf
http://www.census.gov/prod/1/statbrief/sb95_11.pdf
http://climatechange.umaine.edu/files/Maines_Climate_Future.pdf
http://climatechange.umaine.edu/files/Maines_Climate_Future.pdf
http://www.unutki.org/downloads/File/Publications/UNU_Advance_Guard_Compendium_2010_final_web.pdf
http://www.unutki.org/downloads/File/Publications/UNU_Advance_Guard_Compendium_2010_final_web.pdf
http://www.unutki.org/downloads/File/Publications/UNU_Advance_Guard_Compendium_2010_final_web.pdf
http://www.wapa.gov/ugp/powermarketing/WindHydro/Final WHFS Ver Mar-2010 5b.pdf
http://www.wapa.gov/ugp/powermarketing/WindHydro/Final WHFS Ver Mar-2010 5b.pdf
http://www.wapa.gov/ugp/powermarketing/WindHydro/Final WHFS Ver Mar-2010 5b.pdf
http://www.oglalalakotaplan.org/
http://www.oglalalakotaplan.org/
http://apps1.eere.energy.gov/tribalenergy/pdfs/peer-review-2012_3_financial_assistance_project_management.pdf
http://apps1.eere.energy.gov/tribalenergy/pdfs/peer-review-2012_3_financial_assistance_project_management.pdf
http://apps1.eere.energy.gov/tribalenergy/pdfs/peer-review-2012_3_financial_assistance_project_management.pdf
http://akforum.com/PDFs/AFE2012FINAL.pdf
http://www4.nau.edu/tribalclimatechange/tribes/docs/tribes_FirstStewards.pdf
http://www4.nau.edu/tribalclimatechange/tribes/docs/tribes_FirstStewards.pdf

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

U.S. GLOBAL CHANGE RESEARCH PROGRAM

White Hat, A., Sr., 2012: Sicangu Lakota Elder, personal
communication.

Merideth,R.,D. Liverman, R. Bales,and M. Patterson, 1998: Climate
variability and change in the Southwest: impacts, information
needs, and issues for policymaking. Final Report. Southwest Regional
Climate Change Symposium and Workshop, dall Center for Studies in
Public Policy, University of Arizona,Tucson, AZ. [Available online
at http://www.climateimpacts.org/us-climate-assess-2000/
regions/southwest/swclimatereport.pdf]

Basso, K. H., 1996: Wisdom Sits in Places: Landscape and Langnage
Among the Western Apache. University of New Mexico Press, 191 pp.

Deloria, V., Jr, and D. Wildcat, 2001: Power and Place: Indian Edncation
in America. Fulcrum Publishing, 176 pp.

Souza, K., and J. Tanimoto, 2012: PRiMO IKE Hui Technical
Input for the National Climate Assessment — Tribal Chapter.
PRiMO IKE Hui Meeting — January 2012, Hawai4, 5 pp., U.S.
Global Change Research Program, Washington, D.C. [Available
online at http://data.globalchange.gov/report/usgerp-primo-2012]

White Hat, A., Sr., and Papalii Failautusi Avegalio, 2012: personal
communication.

Therrell, M. D., and M. J. Trotter, 2011: Waniyetu Wéwapi: Native
American records of weather and climate. Bulletin of the American
Meteorological Society, 92, 583-592, doi:10.1175/2011bams3146.1.
[Available  online at  http://journals.ametsoc.org/doi/
pdf/10.1175/2011BAMS3146.1]

Nickels, S., C. Furgal, M. Buell, and H. Moquin, 2005:
Unikkaaqatigiit: Putting the Human Face on Climate Change:
Perspectives from Inuitin Canada, 129 pp., Inuit Tapiriit Kanatami,
Nasivvik Centre for Inuit Health and Changing Environments
at Université Laval and the Ajunnginiq Centre at the National
Aboriginal Health Organization, Ottawa. [Available online at
http://www.itk.ca/sites/default/files/unikkaaqatigiit01_0.
pdf]

ANTHC, cited 2012: Local Environmental Observer (LEO)
Network. Alaska Native Tribal Health Consortium. [Available
online at http://www.anthc.org/chs/ces/climate/leo/]

Redsteer, M. H., K. B. Kelley, H. Francis, and D. Block, 2011:
Disaster Risk Assessment Case Study: Recent Drought on the
Navajo Nation, Southwestern United States. Contributing Paper
for the Global Assessment Report on Disaster Risk Reduction, 19
pp-, United Nations Office for Disaster Risk Reduction and U.S.
Geological Survey, Reston, VA. [Available online at http://www.
preventionweb.net/english/hyogo/gar/2011/en/bgdocs/
Redsteer_Kelley_Francis_&_Block_2010.pdf]

44. Ryan, M. G, S.R. Archer, R. Birdsey, C. Dahm, L. Heath, J. Hicke,

45.

40.

47.

48.

49.

50.

51.

310

D. Hollinger, T. Huxman, G. Okin, R. Oren, J. Randerson, and
W. Schlesinger, 2008: Ch. 3: Land Resources. The Effects of Climate
Change on Agriculture, Land Resonrces, Water Resources, and Biodiversity.
A Report by the U.S. Climate Change Science Program and the Subcommittee
on Global Change Research, P. Backlund, A. Janetos, D. Schimel, J.
Hatfield, K. Boote, P. Fay, L. Hahn, C. Izaurralde, B. A. Kimball,
T. Mader, J. Morgan, D. Ort, W. Polley, A. Thomson, D. Wolfe,
M. Ryan, S. Archer, R. Birdsey, C. Dahm, L. Heath, J. Hicke,
D. Hollinger, T. Huxman, G. Okin, R. Oren, J. Randerson, W.
Schlesinger, D. Lettenmaier, D. Major, L. Poff, S. Running, L.
Hansen, D. Inouye, B. P. Kelly, L. Meyetson, b. Peterson, and
R. Shaw, Eds., U.S. Environmental Protection Agency, 75-120.
[Available http://library.globalchange.gov/sap-
3-4-the-effects-of-climate-change-on-agriculture-land-

online at

resources-water-resources-and-biodiversity]

Coastal Louisiana Tribal Communities, 2012: Stories of Change:

Coastal Louisiana Tribal Communities’ Experiences of a
Transforming Environment (Grand Bayou, Grand Caillou/Dulac,
Isle de Jean Charles, Pointe-au-Chien). Workshop Report Input into
the National Climate Assessment. Pointe-aux-Chenes, Louisiana.
[Available online at http://data.globalchange.gov/report/coastal-

louisiana-tribal-communities-stories-of-change-2012]

Rose, K. A., 2010: Tribal Climate Change Adaptation Options: A
Review of the Scientific Literature, 86 pp., U.S. Environmental
Protection Agency Region 10, Seattle, WA. [Available online at
http://www.epa.gov/region10/pdf/tribal/airquality/ Tribal
Climate_Change_Adaptation_Report_rev_1_1-6-10.pdf]

Swinomish Indian Tribal Community, 2010: Swinomish Climate
Change Initiative Climate Adaptation Action Plan 144 pp.,
Swinomish Indian Tribal Community Office of Planning and
Community Development, La Conner, WA. [Available online at
www.swinomish.org/climate_change/Docs/SITC_CC_
Adaptation ActionPlan_complete.pdf]

Trainor, S. F., F. S. Chapin, I1I, A. D. McGuire, M. Calef, N. Fresco,
M. Kwart, P. Duffy, A. L. Lovecraft, T. S. Rupp, L. O. DeWilde, O.
Huntington, and D. C. Natcher, 2009: Vulnerability and adaptation
to climate-related fire impacts in rural and urban interior Alaska.
Polar Research, 28, 100-118, doi:10.1111/j.1751-8369.2009.00101.x.

ITEP, cited 2011: Tribal Profiles. Alaska - Athabascan Region.
Institute for Tribal Environmental Professionals. [Available online
at wwwé4.nau.edu/tribalclimatechange/tribes/ak_athabascan.asp]

Karuk Tribe, 2010: Department of Natural Resources Eco-
Cultural Resource Management Plan, 171 pp., Karuk Tribe
of California, Department of Natural Resources. [Available
online at http://www.karuk.us/karuk2/images/docs/dnt/
ECRMP_6-15-10_doc.pdf]

Higuera, P. E., L. B. Brubaker, P. M. Anderson, T. A. Brown, A.
T. Kennedy, and F. S. Hu, 2008: Frequent fires in ancient shrub
tundra: Implications of paleorecords for arctic environmental
PLoS ONE, 3, 0001744, doi:10.1371/journal.
pone.0001744. [Available online at http://www.plosone.org/
article/info%3Adoi%2F10.1371%2Fjournal.pone.0001744]

change.

CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://www.climateimpacts.org/us-climate-assess-2000/regions/southwest/swclimatereport.pdf
http://www.climateimpacts.org/us-climate-assess-2000/regions/southwest/swclimatereport.pdf
http://data.globalchange.gov/report/usgcrp-primo-2012
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3146.1
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3146.1
http://www.itk.ca/sites/default/files/unikkaaqatigiit01_0.pdf
http://www.itk.ca/sites/default/files/unikkaaqatigiit01_0.pdf
http://www.anthc.org/chs/ces/climate/leo/
http://www.preventionweb.net/english/hyogo/gar/2011/en/bgdocs/Redsteer_Kelley_Francis_&_Block_2010.pdf
http://www.preventionweb.net/english/hyogo/gar/2011/en/bgdocs/Redsteer_Kelley_Francis_&_Block_2010.pdf
http://www.preventionweb.net/english/hyogo/gar/2011/en/bgdocs/Redsteer_Kelley_Francis_&_Block_2010.pdf
http://library.globalchange.gov/sap-3-4-the-effects-of-climate-change-on-agriculture-land-resources-water-resources-and-biodiversity
http://library.globalchange.gov/sap-3-4-the-effects-of-climate-change-on-agriculture-land-resources-water-resources-and-biodiversity
http://library.globalchange.gov/sap-3-4-the-effects-of-climate-change-on-agriculture-land-resources-water-resources-and-biodiversity
http://data.globalchange.gov/report/coastal-louisiana-tribal-communities-stories-of-change-2012
http://data.globalchange.gov/report/coastal-louisiana-tribal-communities-stories-of-change-2012
http://www.epa.gov/region10/pdf/tribal/airquality/Tribal_Climate_Change_Adaptation_Report_rev_1_1-6-10.pdf
http://www.epa.gov/region10/pdf/tribal/airquality/Tribal_Climate_Change_Adaptation_Report_rev_1_1-6-10.pdf
http://www.swinomish.org/climate_change/Docs/SITC_CC_AdaptationActionPlan_complete.pdf
http://www.swinomish.org/climate_change/Docs/SITC_CC_AdaptationActionPlan_complete.pdf
http://www.karuk.us/karuk2/images/docs/dnr/ECRMP_6-15-10_doc.pdf
http://www.karuk.us/karuk2/images/docs/dnr/ECRMP_6-15-10_doc.pdf
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0001744
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0001744

52.

53.

54.

55.

56.

57.

58.

59.

U.S. GLOBAL CHANGE RESEARCH PROGRAM

Mack, M. C., M. S. Bret-Harte, T. N. Hollingsworth, R. R. Jandt,
E. A. G. Schuut, G. R. Shaver, and D. L. Verbyla, 2011: Catbon loss
from an unprecedented Arctic tundra wildfire. Nature, 475, 489-
492, doi:10.1038/nature10283. [Available online at http://www.
nature.com/nature/journal/v475/07357/pdf/nature10283.
pdf]

Grah, O,, and J. Beaulieu, 2013: The effect of climate change
on glacier ablation and baseflow support in the Nooksack River
basin and implications on Pacific salmonid species protection and
recovery. Climatic Change, 120, 657-670, doi:10.1007/s10584-013-
0747-y.

ITEP, cited 2012: Inupiaq Tribal Profile. Institute for Tribal
Environmental Professionals, Northern Arizona University.
[Available online at www4.nau.edu/tribalclimatechange/tribes/
ak_inupiaq.asp|

MDNR, 2008: Natural Wild Rice in Minnesota. A Wild Rice
Study Document Submitted to the Minnesota Legislature by the
Minnesota Department of Natural Resoures, 114 pp., Minnesota
Department of Natural Resources, St. Paul, MN. [Available
online at http://files.dnr.state.mn.us/fish_wildlife/wildlife/
shallowlakes/natural-wild-rice-in-minnesota.pdf]

Redsteer, M. H., R. C. Bogle, and J. M. Vogel, 2011: Monitoring
and Analysis of Sand Dune Movement and Growth on the Navajo
Nation, Southwestern United States. Fact Sheet Number 3085. U.S.
Geological Survey, Reston, VA. [Available online at http://pubs.
usgs.gov/fs/2011/3085/£s2011-3085.pdf]

Riley, R., P. Blanchard, R. Peppler, T. M. B. Bennett, and D. Wildcat,
2012: Oklahoma Inter-Tribal Meeting on Climate Variability and
Change: Meeting Summary Report Norman, OK, 23 pp. [Available
online at http://www.southernclimate.org/publications/
Oklahoma_Intertribal_Climate_Change_Meeting.pdf]

Verbrugge, L., 2010: Traditional Foods in Alaska: Potential
Threats from Contaminants and Climate Change, 26 pp., State
of Alaska Division of Public Health. [Available online at www.
climatechange.alaska.gov/docs/afe10/3_Verbrugge.pdf]

Dittmer, K., 2013: Changing streamflow on Columbia basin tribal
lands—-climate change and salmon. Climatic Change, 120, 627-641,
doi:10.1007/510584-013-0745-0. [Available online at http://link.
springer.com/content/pdf/10.1007%2Fs10584-013-0745-0.
pdf]

Glicksman, R. L., C. O’Neill, Y. Huang, W. L. Andreen, R. K.
Craig, V. B. Flatt, W. Funk, D. D. Goble, A. Kaswan, and R. R. M.
Verchick, cited 2011: Climate Change and the Puget Sound: Building
the Legal Framework for Adaptation. Lewis & Clark Law School
Legal Studies Research Paper No. 2011-18. Center For Progressive
Reform. [Available online at www.progressivereform.org/
articles/Puget_Sound_ Adaptation_1108.pdf]

Kaufman, L., 2011: Seeing trends, coalition works to help a river
adapt. The New York Times, July 20, 2011. [Available online at http://
www.nytimes.com/2011/07/21/science/earth/21river.
htmlI?pagewanted=all&_r=0]

University of Oregon, 2011: First Foods and Climate Change
Report. Tribal Climate Change Project-Tribal Profiles, 6 pp.,
The University of Oregon, Eugene, OR. [Available online at
http://tribalclimate.uoregon.edu/files/2010/11/firstfoods_
climatechange_12-14-11_finall.pdf]

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

311

Guyot, M., C. Dickson, C. Paci, C. Furgal, and H. M. Chan, 2006:
A study of two northern peoples and local effects of climate change
on traditional food security. International Journal of Circumpolar Health,
65, 403-415, doi:10.3402/ijch.v65i5.18135. [Available online at
http://www.citcumpolarhealthjournal.net/index.php/ijch/
article/view/18135]

Michelle, N., 2012: Uses of Plant Food-Medicines in the Wabanaki
Bioregions of the Northeast; a Cultural Assessment of Berry
Harvesting Practices and Customs. University of Maine, Orono.

Notrgaard, K. M., 2005: The Effects of Altered Diet on the Health
of the Karuk People, 110 pp., Karuk Tribe of California. [Available
online at http://ejcw.org/documents/Kari%20Norgaard%20
Karuk%20Altered%20Diet%20Nov2005.pdf]

Ferguson, D. B., C. Alvord, M. Crimmins, M. Hiza Redsteer, M.
Hayes, C. McNutt, R. Pulwarty, and M. Svoboda, 2011: Drought
Preparedness for Tribes in the Four Corners Region. Report from
April 2010 Workshop. Tucson, AZ: Climate Assessment for the
Southwest., 42 pp., The Climate Assessment for the Southwest
(CLIMAS), The Institute of the Environment, The University
of Arizona [Available online at http://www.drought.gov/
workshops/tribal/Drought-Preparedness-Tribal-Lands-
FoursCorners-2011-1.pdf]

Garfin, G., A. Jardine, R. Merideth, M. Black, and S. LeRoy, Eds.,
2013: Assessment of Climate Change in the Southwest United States: A
Report Prepared for the National Climate Assessment. Island press, 528
pp. [Available online at http://swccar.org/sites/all/themes/
files/SW-NCA-colot-FINA Lweb.pdf]

Christensen, K., 2003: Cooperative Drought Contingency Plan-
-Hualapai Reservation. Hualapai Tribe Department of Natural
Resources, Peach Springs, AZ. [Available online at http://
hualapai.org/resources/Aministration/droughtplan.
rev3BOR.pdf]

Gautam, M. R., K. Chief, and W. J. Smith, Jr., 2013: Climate change
inaridlands and Native American socioeconomic vulnerability: The
case of the Pyramid Lake Paiute Tribe. Climatic Change, 120, 585-599,
doi:10.1007/510584-013-0737-0. [Available online at http://link.
springer.com/content/pdf/10.1007%2Fs10584-013-0737-0.
pdf]

McNutt, D., 2008: Native Peoples: The “Miners Canary” on
Climate Change, 16 pp., Northwest Indian Applied Research
Institute, Evergreen State College. [Available online at http://
nwindian.evergreen.edu/pdf/climatechangereport.pdf]

Brubaker, M. Y., J. N. Bell, J. E. Berner, and J. A. Warren, 2011:
Climate change health assessment: A novel approach for Alaska
Native communities. International Journal of Circumpolar Health, 70,
doi:10.3402/ijch.v70i3.17820.

Deloria, V., Jr. , and C. M. Lytle, 1983: American Indians, American
Justice. University of Texas Press, 262 pp.

Hoxie, F. E., 2001: A Final Promise: The Campaign to Assimilate the
Indians, 1880-1920. University of Nebraska Press.

Landsberg, B. K., Ed., 2003: Major Acts of Congress. Includes Indian
General Allotment Act (Dawes Act) (1887). Gale/Cengage Learning,
1178 pp.

Otis, D. S., 1973: Dawes Act and the Allotment of Indian Lands.
University of Oklahoma Press, 206 pp.

CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://www.nature.com/nature/journal/v475/n7357/pdf/nature10283.pdf
http://www.nature.com/nature/journal/v475/n7357/pdf/nature10283.pdf
http://www.nature.com/nature/journal/v475/n7357/pdf/nature10283.pdf
http://files.dnr.state.mn.us/fish_wildlife/wildlife/shallowlakes/natural-wild-rice-in-minnesota.pdf
http://files.dnr.state.mn.us/fish_wildlife/wildlife/shallowlakes/natural-wild-rice-in-minnesota.pdf
http://pubs.usgs.gov/fs/2011/3085/fs2011-3085.pdf
http://pubs.usgs.gov/fs/2011/3085/fs2011-3085.pdf
http://www.southernclimate.org/publications/Oklahoma_Intertribal_Climate_Change_Meeting.pdf
http://www.southernclimate.org/publications/Oklahoma_Intertribal_Climate_Change_Meeting.pdf
http://www.climatechange.alaska.gov/docs/afe10/3_Verbrugge.pdf
http://www.climatechange.alaska.gov/docs/afe10/3_Verbrugge.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0745-0.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0745-0.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0745-0.pdf
http://www.progressivereform.org/articles/Puget_Sound_Adaptation_1108.pdf
http://www.progressivereform.org/articles/Puget_Sound_Adaptation_1108.pdf
http://www.nytimes.com/2011/07/21/science/earth/21river.html?pagewanted=all&_r=0
http://www.nytimes.com/2011/07/21/science/earth/21river.html?pagewanted=all&_r=0
http://www.nytimes.com/2011/07/21/science/earth/21river.html?pagewanted=all&_r=0
http://tribalclimate.uoregon.edu/files/2010/11/firstfoods_climatechange_12-14-11_final1.pdf
http://tribalclimate.uoregon.edu/files/2010/11/firstfoods_climatechange_12-14-11_final1.pdf
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/18135
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/18135
http://ejcw.org/documents/Kari Norgaard Karuk Altered Diet Nov2005.pdf
http://ejcw.org/documents/Kari Norgaard Karuk Altered Diet Nov2005.pdf
http://www.drought.gov/workshops/tribal/Drought-Preparedness-Tribal-Lands-FoursCorners-2011-1.pdf
http://www.drought.gov/workshops/tribal/Drought-Preparedness-Tribal-Lands-FoursCorners-2011-1.pdf
http://www.drought.gov/workshops/tribal/Drought-Preparedness-Tribal-Lands-FoursCorners-2011-1.pdf
http://swccar.org/sites/all/themes/files/SW-NCA-color-FINALweb.pdf
http://swccar.org/sites/all/themes/files/SW-NCA-color-FINALweb.pdf
http://hualapai.org/resources/Aministration/droughtplan.rev3BOR.pdf
http://hualapai.org/resources/Aministration/droughtplan.rev3BOR.pdf
http://hualapai.org/resources/Aministration/droughtplan.rev3BOR.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0737-0.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0737-0.pdf
http://link.springer.com/content/pdf/10.1007%2Fs10584-013-0737-0.pdf
http://nwindian.evergreen.edu/pdf/climatechangereport.pdf
http://nwindian.evergreen.edu/pdf/climatechangereport.pdf

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

U.S. GLOBAL CHANGE RESEARCH PROGRAM

Ojima, D., J. Steiner, S. McNeeley, K. Cozetto, and A. Childress,
2013: Great Plains Regional Climate Assessment Technical Report, National
Climate Assessment 2013. 301 pp. [Available online at http://data.
globalchange.gov/report/nca-techreport-great-plains-2013)

Pungowiyi, C., 2009: Siberian Yup’ik Elder, personal

communication.

Hinzman, L. D., N. D. Bettez, W. R. Bolton, F. S. Chapin, I1I, M.
B. Dyutrgerov, C. L. Fastie, B. Griffith, R. D. Hollister, A. Hope,
H. P. Huntington, A. M. Jensen, G. ]. Jia, T. Jorgenson, D. L. Kane,
D. R. Klein, G. Kofinas, A. H. Lynch, A. H. Lloyd, A. D. McGuire,
F. E. Nelson, W. C. Oechel, T. E. Osterkamp, C. H. Racine, V. E.
Romanovsky, R. S. Stone, D. A. Stow, M. Sturm, C. E. Tweedie, G.
L. Vourlitis, M. D. Walker, D. A. Walker, P. J. Webber, J. M. Welker,
K. S. Winker, and K. Yoshikawa, 2005: Evidence and implications
of recent climate change in Northern Alaska and other Arctic
regions. Climatic Change, 72, 251-298, doi:10.1007/s10584-005-
5352-2. [Available online at http://www.springerlink.com/
index/10.1007/510584-005-5352-2]

Laidler, G. J.,J. D. Ford, W. A. Gough, T. Ikummagq, A. S. Gagnon,
S. Kowal, K. Qrunnut, and C. Irngaut, 2009: Travelling and
hunting in a changing Arctic: Assessing Inuit vulnerability to
sea ice change in Igloolik, Nunavut. Climatic Change, 94, 363-397,
doi:10.1007/510584-008-9512-z.

Wang, M., and J. E. Overland, 2012: A sea ice free summer Arctic
within 30 years: An update from CMIP5 models. Geaphysical Research
Letters,39,1.18501, doi:10.1029/2012G1L.052868. [Available online at
http://onlinelibrary.wiley.com/doi/10.1029/2012G1.052868/
pdf]

Pungowiyi, C., 2002: Special report on climate impacts in the
Arctic. Native Peoples-Native Homelands Climate Change Workshop: Final
Report: Circles of Wisdom, N. G. Maynard, Ed., NASA Goddard Space

Flight Center, 11-12. [Available online at http://www.usgctp.
gov/usgcrp/Library/nationalassessment/native.pdf]

A. ], 2010: Sustainable
change and human health in the Arctic. International Journal of
Circumpolar Health, 69, 99-105. [Available online at http://www,
circumpolarhealthjournal.net/index.php/ijch/article/
view/17428]

NASA Earth Observatory, cited 2012: Visualizing the 2012 Sea Ice
Minimum. NASA Earth Observatory, EOS Project Science Office,
NASA Goddard Space Flight Center. [Available online at http://
earthobservatory.nasa.gov/IOTD/view.phprid=79250]

Gearheard, S., M. Pocernich, R. Stewart, J. Sanguya, and H. P.
Huntington, 2010: Linking Inuit knowledge and meteorological
station observations to understand changing wind patterns at
Clyde River, Nunavut. Climatic Change, 100, 267-294, doi:10.1007/
s10584-009-9587-1.

Parkinson, development, climate

Opverland, J. E., J. A. Francis, E. Hanna, and M. Wang, 2012:
The recent shift in early summer Arctic atmospheric circulation.
Geaphysical Research Letters, 39, 1.19804, doi:10.1029/2012¢1053268.
[Available online at http://onlinelibrary.wiley.com/
doi/10.1029/2012GL053268/pdf]

Pungowiyi, C., 2006: Siberian

communication.
MacDougall, A. H., C. A. Avis, and A. ]J. Weaver, 2012: Significant

contribution to climate warming from the permafrost carbon

feedback. Nature Geoscience, 5, 719-721, d0i:10.1038/ngeo1573.

Yup’ik  Elder, personal

82.

83.

84.

85.

86.

87.

88.

89.

90.

312

McClintock, S. E., 2009: Ch. 17: Coastal and riverine erosion
challenges: Alaskan villages’ sustainability. Climate Change And
Arctic Sustainable Development: Scientific, Social, Cultural And Edncational
Challenges, UNESCO, 120.

University of Oregon, 2011: Climate Change: Realities of Relocation
for Alaska Native Villages. Tribal Climate Change Project-Tribal
Profiles, 5 pp., The University of Oregon, Eugene, OR. [Available
online at http://tribalclimate.uoregon.edu/files/2010/11/
AlaskaRelocation_04-13-11.pdf]

Bender, S., E. Burke, D. Chahim, L. Eshbach, L. L. Gordon,
F. Kaplan, K. McCusker, H. Palevsky, M. Rowell, D. Battisti, ].
Barcelos, J. Marlow, and S. Stzern, 2011: Initial Assessment of
Lead Agency Candidates to Support Alaska Native Villages
Requiring Relocation to Survive Climate Harms, 82 pp.,
University of Washington Climate Justice Seminar Spring 2011,
Three Degrees Project, Seattle, WA. [Available online at http://
threedegreeswarmer.org/wp-content/uploads/2011/12/
FinalCJS2011paper_ AK_Native_Village_Relocationl.pdf]

Parkinson, A. J., and B. Evengard, 2009: Climate change, its impact
on human health in the Arctic and the public health response to
threats of emerging infectious diseases. Global Health Action, 2,
doi:10.3402/ghav2i0.2075. [Available online at http://www.ncbi.
nlm.nih.gov/pmc/articles/ PMC2799221/pdf/GHA-2-2075.
pdf]

Brubaker, M., J. Bell, and A. Rolin, 2009: Climate Change
Effects on Traditional Inupiaq Food Cellars. CCH Bulletin
No. 1, 7 pp., Alaska Native Tribal
Center for Climate and Health. [Available online at http://
www4.nau.edu/tribalclimatechange/tribes/docs/tribes_

InupiaqFoodCellars.pdf]

Health Consortium,

Ford, J. D., and L. Berrang-Ford, 2009: Food security in Igloolik,
Nunavut: An exploratory study. Polar Record, 45, 225-230,
doi:10.1017/80032247408008048.

Hesse, K., and E. Zerbetz, 2005: Aleutian Sparrow. Perfection
Learning Corporation, 160 pp.

Shearer, C., 2011: Kivalina: A Climate Change Story. Haymarket Books,
198 pp.

Bronen, R., 2011:
Creating an adaptive governance framework based in human
rights doctrine. NYU Review Law & Social Change, 35, 357-408.
[Available online at http://socialchangenyu.files.wordpress.
com/2012/08/climate-induced-migration-bronen-35-2.pdf]

GAO, 2009: Alaska Native Villages: Limited Progress Has Been
Made on Relocating Villages Threatened By Flooding and Erosion.
Government Accountability Office Report GAO-09-551, 53 pp.,
U.S. Government Accountability Office. [Available online at
http://www.gao.gov/new.items/d09551.pdf]

Climate-induced community relocations:

Papiez, C., 2009: Climate Change Implications for the Quileute
and Hoh Tribes of Washington: A Multidisciplinary Approach
to Assessing Climatic Disruptions
Mastetr’s Thesis,

to Coastal Indigenous

Studies, The
Evergreen State College, 119 pp. [Available online at http://

Communities. Environmental

academic.evergreen.edu/g/grossmaz/Papiez_ MES_Thesis.

pdf]

CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://data.globalchange.gov/report/nca-techreport-great-plains-2013
http://data.globalchange.gov/report/nca-techreport-great-plains-2013
http://www.springerlink.com/index/10.1007/s10584-005-5352-2
http://www.springerlink.com/index/10.1007/s10584-005-5352-2
http://onlinelibrary.wiley.com/doi/10.1029/2012GL052868/pdf
http://onlinelibrary.wiley.com/doi/10.1029/2012GL052868/pdf
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/17428
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/17428
http://www.circumpolarhealthjournal.net/index.php/ijch/article/view/17428
http://earthobservatory.nasa.gov/IOTD/view.php?id=79256
http://earthobservatory.nasa.gov/IOTD/view.php?id=79256
http://tribalclimate.uoregon.edu/files/2010/11/AlaskaRelocation_04-13-11.pdf
http://tribalclimate.uoregon.edu/files/2010/11/AlaskaRelocation_04-13-11.pdf
http://threedegreeswarmer.org/wp-content/uploads/2011/12/FinalCJS2011paper_AK_Native_Village_Relocation1.pdf
http://threedegreeswarmer.org/wp-content/uploads/2011/12/FinalCJS2011paper_AK_Native_Village_Relocation1.pdf
http://threedegreeswarmer.org/wp-content/uploads/2011/12/FinalCJS2011paper_AK_Native_Village_Relocation1.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2799221/pdf/GHA-2-2075.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2799221/pdf/GHA-2-2075.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2799221/pdf/GHA-2-2075.pdf
http://www4.nau.edu/tribalclimatechange/tribes/docs/tribes_InupiaqFoodCellars.pdf
http://www4.nau.edu/tribalclimatechange/tribes/docs/tribes_InupiaqFoodCellars.pdf
http://www4.nau.edu/tribalclimatechange/tribes/docs/tribes_InupiaqFoodCellars.pdf
http://socialchangenyu.files.wordpress.com/2012/08/climate-induced-migration-bronen-35-2.pdf
http://socialchangenyu.files.wordpress.com/2012/08/climate-induced-migration-bronen-35-2.pdf
http://www.gao.gov/new.items/d09551.pdf
http://academic.evergreen.edu/g/grossmaz/Papiez_MES_Thesis.pdf
http://academic.evergreen.edu/g/grossmaz/Papiez_MES_Thesis.pdf
http://academic.evergreen.edu/g/grossmaz/Papiez_MES_Thesis.pdf

91. Shearer, C., 2012: The political ecology of climate adaptation
assistance: Alaska Natives, displacement, and relocation. Journal of
Political Ecology, 19, 174-183. [Available online at http://jpe.libraty.
arizona.edu/volume_19/Shearer.pdf]

92. Alaska Department of Commerce and Community and Economic
Development, 2012: Relocation Report: Newtok to Mertarvik. C.
George, A. Elconin, D. Vought, G. Owletuck, and G. McConnell,
Eds., 58 pp., Alaska Department of Commerce and Community
and Economic Development, Anchorage, AK. [Available online
at  http://commerce.alaska.gov/dnn/Portals/4/pub/Mertarvik _
Relocation_Report_final.pdf]

93. Hanna, J., 2007: Native Communities and Climate Change:
Protecting Tribal Resources as Part of National Climate Policy, 69
pp., Natural Resources Law Center, University of Colorado School
of Law, Boulder, Colorado. [Available online at https://adapt.
nd.edu/resources/696/download/07_RR_Hanna.pdf]

Krakoff, S., 2008: American Indians, Climate Change, and
Ethics for a Warming World. University of Colorado Law
Legal Studies Research Paper No. 08-19. Denver University
Law Review. [Available online at http://www.law.du.edu/
documents/sutton-colloquium/materials/2012/Krakoff-
Sarah-American-Indians-Climate-Change-and-Ethics-for-a-
Warming-World.pdf]

94. Walker, R., 2012: Haida Gwaii Quake brings home the importance
of Quileute relocation legislation. Indian Country Today Media
Network.com, November 6, 2012. [Available online at http://
indiancountrytodaymedianetwork.com/2012/11/06/haida-
gwaii-quake-brings-home-importance-quileute-relocation-
legislation-144214]

95.  Quileute Newsletter, 2011: Key committee approves Cantwell bill
to move Quileute Tribe out of tsunami zone. The Talking Raven:
A Quilente Newsletter, 5, 16. [Available online at http://www.
quileutenation.org/newsletter/august_2011.pdf]

96. IPCC,2007: Climate Change 2007: The Physical Science Basis. Contribution
of Working Group 1 to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change. S. Solomon, D. Qin, M. Manning, Z. Chen,
M. Marquis, K. B. Averyt, M. Tignor, and H. L. Miller, Eds.
Cambridge University Press, 996 pp. [Available online at http://
www.ipcc.ch/publications_and_data/publications_ipcc_
fourth_assessment_report_wgl_report_the_physical _
science_basis.htm]

97. UNEDP, cited 2007: Global Outlook for Ice and Snow. United
Nations Environment Programme. [Available online at http://
www.unep.otg/geo/geo_ice/]

98. American Indian Alaska Native Climate Change Working Group,
2012: American Indian Alaska Native Climate Change Working
Group 2012 Spring Meeting. [Available online at http://www.
tocc.cc.az.us/ATANCC_TOCC_Agenda%20and%20
Travel%20Logistics.pdf]

99. Karl, T. R,, J. T. Melillo, and T. C. Peterson, Eds., 2009: Globa/
Climate Change Impacts in the United States. Cambridge University Press,
189 pp. [Available online at http://downloads.globalchange.
gov/usimpacts/pdfs/climate-impacts-report.pdf]

U.S. GLOBAL CHANGE RESEARCH PROGRAM 313 CLIMATE CHANGE IMPACTS IN THE UNITED STATES


http://jpe.library.arizona.edu/volume_19/Shearer.pdf
http://jpe.library.arizona.edu/volume_19/Shearer.pdf
http://commerce.alaska.gov/dnn/Portals/4/pub/Mertarvik_Relocation_Report_final.pdf
http://commerce.alaska.gov/dnn/Portals/4/pub/Mertarvik_Relocation_Report_final.pdf
http://www.law.du.edu/documents/sutton-colloquium/materials/2012/Krakoff-Sarah-American-Indians-Climate-Change-and-Ethics-for-a-Warming-World.pdf
http://www.law.du.edu/documents/sutton-colloquium/materials/2012/Krakoff-Sarah-American-Indians-Climate-Change-and-Ethics-for-a-Warming-World.pdf
http://www.law.du.edu/documents/sutton-colloquium/materials/2012/Krakoff-Sarah-American-Indians-Climate-Change-and-Ethics-for-a-Warming-World.pdf
http://www.law.du.edu/documents/sutton-colloquium/materials/2012/Krakoff-Sarah-American-Indians-Climate-Change-and-Ethics-for-a-Warming-World.pdf
http://indiancountrytodaymedianetwork.com/2012/11/06/haida-gwaii-quake-brings-home-importance-quileute-relocation-legislation-144214
http://indiancountrytodaymedianetwork.com/2012/11/06/haida-gwaii-quake-brings-home-importance-quileute-relocation-legislation-144214
http://indiancountrytodaymedianetwork.com/2012/11/06/haida-gwaii-quake-brings-home-importance-quileute-relocation-legislation-144214
http://indiancountrytodaymedianetwork.com/2012/11/06/haida-gwaii-quake-brings-home-importance-quileute-relocation-legislation-144214
http://www.quileutenation.org/newsletter/august_2011.pdf
http://www.quileutenation.org/newsletter/august_2011.pdf
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg1_report_the_physical_science_basis.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg1_report_the_physical_science_basis.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg1_report_the_physical_science_basis.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_wg1_report_the_physical_science_basis.htm
http://www.unep.org/geo/geo_ice/
http://www.unep.org/geo/geo_ice/
http://www.tocc.cc.az.us/AIANCC_TOCC_Agenda and Travel Logistics.pdf
http://www.tocc.cc.az.us/AIANCC_TOCC_Agenda and Travel Logistics.pdf
http://www.tocc.cc.az.us/AIANCC_TOCC_Agenda and Travel Logistics.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf

Process for Developing Key Messages:

A central component of the assessment process was participation
by members of the Chapter Author Team in a number of climate
change meetings attended by indigenous peoples and other inter-
ested parties, focusing on issues relevant to tribal and indigenous
peoples. These meetings included:

Oklahoma Inter-Tribal Meeting on Climate Variability and Change
held on December 12, 2011, at the National Weather Center, Nor-
man, OK, attended by 73 people.56

Indigenous Knowledge and Education (IKE) Hui Climate Change
and Indigenous Cultures forum held in January 2012 in Hawai‘i
and attended by 36 people.38

Alaska Forum on the Environment held from February 6-10, 2012,
at the Dena’ina Convention Center in Anchorage, Alaska, and at-
tended by about 1400 people with approximately 30 to 60 people
per session.”

Stories of Change: Coastal Louisiana Tribal Communities’ Experi-
ences of a Transforming Environment, a workshop held from Janu-
ary 22-27, 2012, in Pointe-au-Chien, Louisiana, and attended by
47 people.”

American Indian Alaska Native Climate Change Working Group
2012 Spring Meeting held from April 23-24, 2012, at the Desert
Diamond Hotel-Casino in Tucson, Arizona, and attended by 80
people.98

First Stewards Symposium. First Stewards: Coastal Peoples Ad-
dress Climate Change. National Museum of the American Indian,
Washington DC. July 17-20, 2012.%°

In developing key messages, the Chapter Author Team engaged
in multiple technical discussions via teleconferences from August
2011 to March 2012 as they reviewed more than 200 technical
inputs provided by the public, as well as other published litera-
ture and professional judgment. Subsequently, the Chapter Author
Team teleconferenced weekly between March and July 2012 for
expert deliberations of draft key messages by the authors. Each
key message was defended by the entire author team before being
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selected for inclusion in the chapter report. These discussions
were supported by targeted consultation with additional experts
by the lead author of each message.

Kev messace #1 TRAcEABLE AcCOUNT

Observed and future impacts from climate
change threaten Native Peoples’ access to tradi-
tional foods such as fish, game, and wild and cul-
tivated crops, which have provided sustenance as
well as cultural, economic, medicinal, and commu-
nity health for generations.

Description of evidence base

The key message and supporting chapter text summarize exten-
sive evidence documented in more than 200 technical input re-
ports on a wide range of topics that were received and reviewed
as part of the Federal Register Notice solicitation for public input.

Numerous peer-reviewed publications describe loss of biodiver-
sity, impacts on culturally important native plants and animals,
increases in invasive species, bark beetle damage to forests, and
increased risk of forest fires that have been observed across the
United States,*"***%**%

Climate drivers associated with this key message are also dis-
cussed in Ch. 2: Our Changing Climate.

There are also many relevant and recent peer-reviewed publica-
tions™ 4 %558,66 describing the northward migration of the boreal
forest and changes in the distribution and density of wildlife spe-
cies that have been observed.

Observed impacts on plant and animal species important to

traditional foods, ceremonies, medicinal, cultural and economic

well-being, including species loss and shifts in species range, are
1,2,4,6,7,22,45,46,47,52

well-documented.

New information and remaining uncertainties

A key uncertainty is how indigenous people will adapt to climate
change, given their reliance on local, wild foods and the isolated
nature of some communities, coupled with their varied prepared-
ness and limited ability to deal with wildfires. Increased wildfire
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occurrences may affect tribal homes, safety, economy, culturally
important species, medicinal plants, traditional foods, and cul-
tural sites.

There is uncertainty as to the extent that climate change will af-
fect Native American and Alaska Natives' access to traditional
foods such as salmon, shellfish, crops, and marine mammals,
which have provided sustenance as well as cultural, economic,
medicinal, and community health for countless generations.

Assessment of confidence based on evidence

Based on the evidence and remaining uncertainties, confidence is
very high that observed and future impacts from climate change,
such as increased frequency and intensity of wildfires, higher tem-
peratures, changes in sea ice, and ecosystem changes, such as
forest loss and habitat damage, are threatening Native American
and Alaska Natives’ access to traditional foods such as salmon,
shellfish, crops, and marine mammals, which have provided sus-
tenance as well as cultural, economic, medicinal, and community
health for countless generations.

Confidence Level
Very High

Strong evidence (established
theory, multiple sources, con-
sistent results, well documented
and accepted methods, etc.),
high consensus

Moderate evidence (several
sources, some consistency,
methods vary and/or documen-
tation limited, etc.), medium
consensus

Suggestive evidence (a few
sources, limited consistency,
models incomplete, methods
emerging, etc.), competing
schools of thought

Low

Inconclusive evidence (lim-
ited sources, extrapolations,
inconsistent findings, poor docu-
mentation and/or methods not
tested, etc.), disagreement or
lack of opinions among experts
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Kev message #2 TraceABLE AccouNT

A significant decrease in water quality and quan-
tity due to a variety of factors, including climate
change, is affecting drinking water, food, and cul-
tures. Native communities’ vulnerabilities and lim-
ited capacity to adapt to water-related challenges
are exacerbated by historical and contemporary
government policies and poor socioeconomic con-
ditions.

Description of evidence base

The key message and supporting chapter text summarizes ex-
tensive evidence documented in more than 200 technical input
reports on a wide range of topics that were received and reviewed
as part of the Federal Register Notice solicitation for public input.

There are numerous examples of tribal observations of changes
in precipitation, rainfall patterns, and storm intensity and im-
pacts on surface water features, agriculture, grazing, medicinal

and culturally important plants and animals, and water resourc-
es 2,4,6,7,43,52,55,58,63,64,65,66

Examples of ceremonies are included in the Oklahoma Inter-Tribal
Meeting on Climate Variability and Change Meeting Summary Re-
port.56 Water is used for some ceremonies, so it can be problem-
atic when there is not enough at the tribe’s disposal.sz's's’66 More
than one tribe at the meeting also expressed how heat has been a
problem during ceremonies because the older citizens cannot go

into lodges that lack air conditioning.56

New information and remaining uncertainties

There is limited data to establish baseline climatic conditions on
tribal lands, and many tribes do not have sufficient capacity to
monitor changing conditions.*******® Without monitoring, tribal
decision-makers lack the data needed to quantify and evaluate the
current conditions and emerging trends in precipitation, stream-
flow, and soil moisture, and to plan and manage resources accord-

. 10,52,64,66
ingly.

Water infrastructure is in disrepair or lacking on some reserva-

. 43,70 . . .

tions. There is an overall lack of financial resources to support

basic water infrastructure on tribal lands, such as is found in the
63

Southwest.

Tribes that rely on water resources to maintain their cultures, re-
ligions, and life ways are especially vulnerable to climate change.
Monitoring data is needed to establish baseline climatic conditions
and to monitor changing conditions on tribal lands. Uncertainty
associated with undefined tribal water rights makes it difficult to
determine strategies to deal with water resource issues.”’

Assessment of confidence based on evidence
Based on the evidence and remaining uncertainties, confidence is
very high that decreases in water quality and quantity are affect-
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ing Native Americans and Alaska Natives’ drinking water supplies,
food, cultures, ceremonies, and traditional ways of life. Based
upon extensive evidence, there is very high confidence that Na-
tive communities’ vulnerabilities and lack of capacity to adapt to
climate change are exacerbated by historical and contemporary
federal and state land-use policies and practices, political mar-
ginalization, legal issues associated with tribal water rights, water
infrastructure deficiencies, and poor socioeconomic conditions.

Key messace #3 TRACEABLE AcCOUNT

Declining sea ice in Alaska is causing significant
impacts to Native communities, including increas-
ingly risky travel and hunting conditions, damage
and loss to settlements, food insecurity, and socio-
economic and health impacts from loss of cultures,
traditional knowledge, and homelands.

Description of evidence base

The key message and supporting chapter text summarizes ex-
tensive evidence documented in more than 200 technical input
reports on a wide range of topics that were received and reviewed
as part of the Federal Register Notice solicitation for public input.

Evidence that summer sea ice is rapidly declining is based on
satellite data and other observational data and is incontrovertible.
The seasonal pattern of observed loss of Arctic sea ice is generally
consistent with simulations by global climate models, in which the
extent of sea ice decreases more rapidly in summer than in winter
(Ch. 2: Our Changing Climate). Projections by these models indi-
cate that the Arctic Ocean is projected to become virtually ice-free
in summer before mid-century, and models that best match his-
torical trends project a nearly sea ice-free Arctic in summer by the
2030s.™ Extrapolation of the present observed trends suggests
an even earlier ice-free Arctic in summer. (Ch. 2: Our Changing
Climate and Ch. 22: Alaska).

Sea ice loss is altering marine ecosystems; allowing for greater
ship access and new development; increasing Native community
vulnerabilities due to changes in sea ice thickness and extent;
destroying housing, village sanitation and other infrastructure
(including entire villages); and increasing food insecurity due to
lack of access to subsistence food and loss of cultural traditions.
Evidence for all these impacts of sea ice loss is well-document-

ed in field studies, indigenous knowledge, and scientific litera-
ture 1,2,3,71,73,75,78

New information and remaining uncertainties

A key uncertainty is how indigenous peoples will be able to main-
tain historical subsistence ways of life, which include hunting,
fishing, harvesting, and sharing, and sustain the traditional re-
lationship with the environment given the impacts from sea ice
decline and changes. Increased sea ice changes and declines are
already causing increasingly hazardous hunting and traveling con-
ditions along ice edges; damage to homes and infrastructure from
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erosion; changes in habitat for subsistence foods and species,
with overall impacts on food insecurity and for species neces-
sary for medicines, ceremonies, and other traditions.” The effects
of sea ice loss are exacerbated by other climate change driven
impacts such as changes in snow and ice, weather, in-migration
of people, poverty, lack of resources to respond to changes, and
contamination of subsistence foods."*

Additional observations and monitoring are needed to more ad-
equately document ice and weather changes.

Assessment of confidence based on evidence

Based on the evidence and remaining uncertainties, there is very
high confidence that loss of sea ice is affecting the traditional
life ways of Native communities in a number of important ways,
such as more hazardous travel and hunting conditions along the
ice edge; erosion damage to homes, infrastructure, and sanitation
facilities (including loss of entire villages); changes in ecosystem
habitats and, therefore, impacts on food security; and socioeco-
nomic and health impacts from cultural and homeland losses.

Key messace #4 TRACEABLE ACCOUNT

Alaska Native communities are increasingly ex-
posed to health and livelihood hazards from in-
creasing temperatures and thawing permafrost,
which are damaging critical infrastructure, adding
to other stressors on traditional lifestyles.

Description of evidence base

The key message and supporting chapter text summarizes ex-
tensive evidence documented in more than 200 technical input
reports on a wide range of topics that were received and reviewed
as part of the Federal Register Notice solicitation for public input.

Given the evidence base and uncertainties, confidence is high that
rising temperatures are thawing permafrost and that this thawing
is expected to continue (Ch. 2: Our Changing Climate) Permafrost
temperatures are increasing over Alaska and much of the Arctic.
Regions of discontinuous permafrost (where annual average soil
temperatures of already close to 32°F) are highly vulnerable to
thaw (Ch. 2: Our Changing Climate).*

There are also many relevant and recent peer-reviewed publica-
tions">*** describing the impact of permafrost thaw on Alaska
Native villages. Over 30 Native villages in Alaska are in need of
relocation or are in the process of being moved. Recent work#4#
documents public health issues such as contamination of clean
water for drinking and hygiene and food insecurity through thaw-
ing of ice cellars for subsistence food storage.

New information and remaining uncertainties

Improved models and observational data (see Ch. 22: Alaska)
confirmed many of the findings from the prior 2009 Alaska as-
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sessment chapter, which informed the 2009 National Climate
Assessment.”

A key uncertainty is how indigenous peoples in Alaska will be able
to sustain traditional subsistence life ways when their communi-
ties and settlements on the historical lands of their ancestors are
collapsing due to permafrost thawing, flooding, and erosion com-
bined with loss of shore-fast ice, sea level rise, and severe storms,
especially along the coasts and rivers."

Another uncertainty is how indigenous communities can protect
the health and welfare of the villagers from permafrost-thaw-
caused public health issues of drinking water contamination, loss
of traditional food storage, and potential food contamination.

It is uncertain how Native communities will be able to effectively
relocate and maintain their culture, particularly because there are
no institutional frameworks, legal authorities, or funding to imple-
ment relocation for communities forced to relocate.™***

Assessment of confidence based on evidence

Based on the evidence and remaining uncertainties, confidence is
very high that Alaska Native communities are increasingly exposed
to health and livelihood hazards from permafrost thawing and in-
creasing temperatures, which are causing damage to roads, water
supply and sanitation systems, homes, schools, ice cellars, and
ice roads, and threatening traditional lifestyles.

Key messace #5 TRACEABLE AcCOUNT

Climate change related impacts are forcing relo-
cation of tribal and indigenous communities, espe-
cially in coastal locations. These relocations, and
the lack of governance mechanisms or funding to
support them, are causing loss of community and
culture, health impacts, and economic decline, fur-
ther exacerbating tribal impoverishment.

Description of evidence base

The key message and supporting chapter text summarizes ex-
tensive evidence documented in more than 200 technical input
reports on a wide range of topics that were received and reviewed
as part of the Federal Register Notice solicitation for public input.

There is well-documented evidence that tribal communities
are vulnerable to coastal erosion that could force them to relo-
cate."?*%85% £op example, tribal communities in Alaska, such
as Newtok, Kivalina, and Shishmaref, are experiencing acceler-
ated rates of erosion caused by the combination of decreased
Arctic sea ice, thawing permafrost, and extreme weather events,
resulting in loss of basic necessities and infrastructure (see also
Ch. 22: Alaska).”***!

Tribal communities in coastal Louisiana are experiencing climate-
induced rising sea levels, along with saltwater intrusion and in-
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tense erosion and land loss due to oil and gas extraction and river
management, forcing them to either relocate or try to find ways to
save their land (see also Ch. 25: Coasts and Ch. 17 Southeast).>*
Tribal communities in Florida are facing potential displacement
due to the risk of rising sea levels and saltwater intrusion inundat-
ing their reservation lands.”® The Quileute tribe in northern Wash-
ington is relocating some of their village homes and buildings to
Olympic National Park in response to increased winter storms and
flooding connected with increased precipitation; the Hoh tribe is
also considering similar options.””®*

Native Pacific Island communities are being forced to consider

relocation plans due to increasing sea level rise and storm surges
. e 38

(see also Ch. 23: Hawai'i and Pacific Islands).

New information and remaining uncertainties

A key uncertainty is the extent to which the combination of other
impacts (for example, erosion caused by dredging for oil pipelines
or second-order effects from adaptation-related development proj-
ects) will coincide with sea level rise and other climate-related
issues to increase the rate at which communities will need to re-
locate.***

Another key uncertainty is how communities will be able to ef-
fectively relocate, maintain their communities and culture, and
reduce the impoverishment risks that often go along with reloca-
tion.”*** The United States lacks an institutional framework to
relocate entire communities, and national, state, local, and tribal
government agencies lack the legal authority and the technical,
organizational, and financial capacity to implement relocation pro-
cesses for communities forcibly displaced by climate change.?"12

Assessment of confidence based on evidence

Based on the evidence, there is very high confidence that tribal
communities in Alaska, coastal Louisiana, Pacific Islands, and
other coastal locations are being forced to relocate due to sea level
rise, coastal erosion, melting permafrost, and/or extreme weather
events. There is very high confidence that these relocations and
the lack of governance mechanisms or funding to support them
are causing loss of community and culture, health impacts, and
economic decline, further exacerbating tribal impoverishment.
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