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Introduction
Indigenous Peoples in the United States represent more than 700 communities and Tribal Nations. They are 
culturally and politically unique and self-determining societies in North America, Hawaiʻi, American Sāmoa, 
Guam, the Northern Mariana Islands, Puerto Rico, and the US Virgin Islands (Figure 16.1), encompassing 
diverse ecosystems. They differ in their relationships with federal, state, territorial, and local governments 
but have similarly endured genocide and land dispossession (Figure 16.2). Indigenous Peoples’ origins begin 
millennia ago, long before the United States. Many Indigenous persons are scientists of the environment, 
holding holistic understandings of the interconnected drivers of climate change and evidence of climate-re-
lated changes and strategies for adaptation (Figure 16.3; KMs 26.1, 27.6, 30.2, 30.5).1,2,3,4,5,6 For generations, 
Indigenous Peoples have centered their knowledge of climate change in their cultures, political organiza-
tions, and arts. Many Indigenous persons closely track natural cycles and assemblages of plants and animals, 
making them keenly aware of environmental disruptions. 
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Representative Locations of Indigenous Peoples

Homelands of Indigenous Peoples are located throughout the US and its territories. 

Figure 16.1. The maps show pre–United States customary (traditional) homelands and some US-recognized con-
temporary homelands. The maps represent overlapping territories (approximately represented in outlined, shaded 
areas, with darker shading representing areas of overlap) in North America (a and c), Hawaiʻi (b), Puerto Rico and 
the US Virgin Islands (d), and Guam and the Northern Mariana Islands (e). The maps exclude most Indigenous 
marine territories. Given available data, the maps omit many territories (e.g., in American Sāmoa). Figure credit: 
Colorado State University, NOAA NCEI, and CISESS NC.
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The Complexity of Land Tenure for Indigenous People

Federally Recognized Tribal Lands are often near federal lands, where Indigenous Peoples may have 
consultation, treaty, or comanagement rights.

Figure 16.2. The maps show many of the current federally recognized reservations in the continental US, including 
Tribal trust lands (and excluding fee lands and Hawaiʻi, US Caribbean, and US-Affiliated Pacific Islands). Federal 
lands, including national parks, national forests, and wilderness areas, are shown, as Tribal Nations can have 
rights to comanage, exercise treaty rights, and consult on land management decisions. Panels (a), (b) and (c) 
show, in additional detail, the relationship between federal and Tribal lands. The profiles of (b) Grand Portage Band 
of Lake Superior Chippewa and (c) Miccosukee Tribe of Indians and Seminole Tribe of Florida highlight current 
and potential comanagement agreements between Federally Recognized Tribes and the Federal Government.7,8 
Figure credit: Citizen Potawatomi Nation, University of Minnesota, and DOI. See figure metadata for additional 
contributors. 
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Indigenous Holistic Worldview

Indigenous holistic worldviews offer diverse and complex expressions of climate change.

Figure 16.3. As an intentionally non-exhaustive example by particular Indigenous designers, the “Indigenous holis-
tic worldview” image demonstrates interconnected drivers of sustenance, climate change impacts, and future as-
pirations. Illustrations connecting human social systems and the environment, including the relationship between 
social justice (e.g., colonialism, racism) and environmental change (e.g., ecological degradation, pollution), repre-
sent certain Indigenous approaches to climate change. Figure credit: ©STACCWG 2021.6 Used with permission.

Indigenous Peoples have distinct rights to self-determination, cultural protection, and land use in relation 
to federal, state, and local government and nonprofit and for-profit institutions.6 For example, Alaska 
Native corporations own and hold resource rights in one-tenth of Alaska lands for the purpose of economic 
development.9,10 Alaska Tribal governments are responsible for managing government services, including 
cultural revitalization, for their members yet control significantly less land than corporations (see Ch. 29). 
Broadly, Indigenous-operated institutions include local customary and traditional governing systems, 
US Federally Recognized Tribes, treaty organizations, Alaska Native Corporations, Alaska Native villages, 
community development corporations and financial institutions, Native Hawaiian Organizations and 
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Hawaiian Home Lands, Indigenous-serving organizations within US territories, state-recognized Tribes, 
urban Indigenous centers, and more.

US federal and some state governments have agencies and programs with legal mandates to support 
Indigenous Peoples’ health, economic vitality, education, environmental quality, and cultural continuance. 
The Federal Government has a legal obligation to consult with Federally Recognized Tribes and the Native 
Hawaiian community.11,12,13,14 The US has given a non-binding endorsement of Indigenous Peoples’ rights 
as articulated in the United Nations Declaration on the Rights of Indigenous Peoples, which affirms that 
Indigenous Peoples have rights to self-determination and free prior and informed consent regarding 
territorial development and the protection of their health, cultures, and knowledge.

Climate change negatively disrupts Indigenous Peoples’ health (KM 15.2), economic vitality, education, 
environmental quality, governance, and cultural continuance (Figure 16.3).6,15 Historical abuses of Indigenous 
rights have significant responsibility for the heightened severity of climate disruption.6,16,17 The US govern-
ment’s taking of land from Indigenous Peoples has increased vulnerability to climate disruption.18,19,20 The 
growth of the US industrial sector heavily polluted and degraded Indigenous territories through mining, 
fossil-fuel energy development and use, commodity and plantation agriculture, unsustainable forestry, and 
military infrastructure and activities.21,22,23,24,25,26,27

Today, Indigenous initiatives addressing climate and energy are often organized as movements for 
protecting and advancing Indigenous rights. These include rights to self-determination regarding 
climate change responses in their territories—rights that are critical to Indigenous efforts to choose the 
best pathways for supporting health, economic vitality, educational institutions, environmental quality, 
governance, cultural continuance, and spiritual traditions.

Key Message 16.1  
Indigenous Peoples Face Risks to Well-Being and Livelihoods  
from Climate Change and Barriers to Energy Sovereignty

Climate change continues to cause negative effects on critical aspects of Indigenous Peoples’ 
well-being, including their livelihoods, health, nutrition, and cultural practices, as well as 
the ecological resilience of their territories (very high confidence). Indigenous Peoples are 
responding in diverse ways, including through energy sovereignty (very high confidence).

Indigenous Peoples face harms and risks from climate change that negatively affect their health and 
well-being, economic sustenance, and cultural integrity and continuity (KMs 15.3, 25.3, 27.6, 29.1).28,29,30,31,32,33 
Given the diversity of Indigenous Peoples, no single chapter could adequately address projections of 
the impacts of climate change on many hundreds of communities 25–100 years in the future. In this Key 
Message, relocation, including permanent relocation and managed retreat, is covered as a separate topic. 
Many Indigenous Peoples continue to be among the communities navigating climate-related disasters and 
negotiating permanent relocation, expansion, community-led relocation,34 and managed retreat (KMs 29.1, 
29.4, 30.2). Indigenous Peoples face injustice in energy transitions and barriers to investing in renewable 
energy.35,36,37,38,39 The information in this Key Message builds on the findings of Tribal and Indigenous Peoples’ 
chapters in previous National Climate Assessments without repeating previous findings.
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Indigenous Livelihoods and Economies 
Indigenous livelihoods and economies often rely on combinations of subsistence systems, natural resource 
management, small businesses, nonprofit organizations, community development corporations and financial 
institutions, Tribal government employment and contracts, Tribal enterprises, and multinational corpora-
tions.40 Regarding US indicators, Indigenous Peoples are disadvantaged in terms of income, employment, 
wealth, and access to adequate infrastructure, which has negative impacts on the availability of resources 
for climate response.6,18 Despite disadvantages, Tribes manage complex governments and economies. For 
example, there are 87 Native American financial institutions (banks, credit unions, and loan funds) managing 
$8 billion (in 2022 dollars).41

Climate change threatens to disrupt the conditions for critical Indigenous subsistence practices, including, 
but not limited to, planting, pollination, harvesting, the preparation and storage of food and medicines (i.e., 
medicinal plants), and subsistence-related travel (KMs 7.2, 10.2, 11.2, 21.3, 24.3, 29.3, 29.4, 29.5, 30.1, 30.2).15,42,4

3,44,45,46,47,48,49,50,51,52,53,54 Other climate-induced economic disruptions to subsistence and business include losses 
of timber revenue from wildfire or declines in culturally important species used for activities like basketry,55 
berry harvesting,56 fisheries,57,58 and tourism (KMs 29.3, 30.3). Losses of subsistence lifestyles are associated 
with decreased capacity to cope with climate change.59 Economic insecurity on subsistence and business 
can compound existing economic challenges,60 including poverty, labor exploitation, colonial debts, and 
inaccessibility of finance mechanisms.61,62,63

Nonetheless, robust Indigenous economies and entrepreneurial enterprises provide paths toward greater 
Indigenous resilience. Revitalization of Indigenous agricultural practices are also linked to increased 
economic resilience and food security, such as Native Hawaiian loʻi and dryland agriculture.64 In other cases, 
Indigenous People with strong ties to or ownership of successful and diverse economic enterprises have 
shown progress in their climate resilience.65,66

Indigenous Energy 
Lack of capacity to transition toward renewable energy can be considered a vulnerability to climate 
change—that is, vulnerability to being excluded from unlocking the capacity to enact mitigation measures. 
Numerous factors affect Indigenous self-determination in renewable energy, including barriers to infra-
structure ownership, access to financing and tax incentives, the navigation of regulations and jurisdictions, 
and income opportunities from renewables (KM 23.4).39,67,68,69,70,71,72,73,74 Affordable renewable energy is often 
inaccessible to Indigenous households, inhibiting a just energy transition (Figure 16.4).18,75,76,77,78



Fifth National Climate Assessment

16-10 | Tribes and Indigenous Peoples

Tribal Renewable Energy Projects 

The breadth of project type and funding amounts have increased for federally funded renewable energy 
projects.

Figure 16.4. The figure shows federally funded Tribal renewable energy and energy-efficiency projects between 
1994 and 2022. The size of the circles indicates the number of projects: the larger the circle, the more projects of 
that energy type were funded that year. Historically, projects like retrofitting to improve energy efficiency, as well 
as renewable energy projects including solar, wind, and biomass, often received funding. The more recent trend 
toward microgrid and solar projects mirrors efforts to build Tribal energy sovereignty. Figure credit: DOI, NOAA 
NCEI, and CISESS NC.

Health Risks
Indigenous concepts of health and well-being often remain closely tied to the health of the environment, 
waters, and more-than-human relatives that provide for subsistence and cultural needs (KMs 29.1, 30.2).6,79,80 
Climate change has decreased Indigenous Peoples’ access to nutritious subsistence diets necessary for 
food sovereignty and security (KMs 21.4, 27.1, 28.3, 30.1)47,49,50,81,82,83 and access to clean water (KMs 4.2, 30.1).84 
Climate change generally has had detrimental health impacts to Indigenous Peoples (KM 15.1).85 Negative 
health outcomes and deaths have increased from extreme weather events, including heatwaves, flooding, 
changing ice conditions, hurricanes/typhoons, and wildfires (KMs 23.1, 30.2).15,86 These negative health 
outcomes include post-traumatic stress disorder, anxiety, suicide, and other mental, spiritual, and social–
emotional health challenges (KMs 15.1, 23.1, 29.1; Figure 29.3),87,88,89 which can be exacerbated by intergener-
ational trauma90 and breakdowns in family and community relationships.85 These negative health impacts 
can amplify existing stressors on Indigenous health and well-being, including inadequate infrastructure, 
high rates of certain health conditions, high burdens of pollution, limited access to healthcare, water 
scarcity, poor sanitation, risks to occupational safety, and disproportionately high rates of environmental 
justice–related violence and human rights violations, many of which are especially burdensome for women 
(KM 4.3).15,17,84,85,91,92,93,94
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Climate change and the COVID-19 pandemic have negatively affected Indigenous cultural, spiritual, physical, 
and mental health. In Alaska, pandemic-related travel restrictions limited food access, seasonal harvesting, 
and communal gatherings that maintain Indigenous Knowledge and practices around food systems, causing 
physical and mental health impacts.95,96 High fuel prices and low salmon prices disrupted Indigenous 
businesses.97 Broadly, food supply shortages and high costs during the pandemic compounded preexisting 
Indigenous food insecurities.97,98,99,100 Preexisting water scarcity, such as in the Navajo Nation (KM 28.1),101 
Crow Agency, Montana,85 and many Alaska Native communities (KM 29.1),102 limited sanitation and hygiene 
practices and inhibited hydration and nutrition (KM 15.2).101,103,104,105,106 During the peak periods of COVID-19 
infection, disrupted stewardship and cultural activities included first salmon ceremonies,97 canoe journeys,99 
wildfire response,45 and Indigenous sports (e.g., stickball, lacrosse).107 Some communities were able to 
engage in socially distanced and safe activities.108 Climate change compounded preexisting inequities among 
Indigenous People who have low access to healthcare (KM 15.2)85,109 and high risk of COVID-19 infection, 
hospitalization, and death.110

Culture
Climate change compromises Indigenous territorial integrity, spiritual values and practices, and lifeways 
essential to cultural heritage and identity (KMs 6.1, 10.1, 23.1, 26.1, 30.5; Box 1.3).6,15,29 Climate-induced coastal 
hazards such as sea level rise, floods, storm surge, and erosion threaten Indigenous cultural sites, including 
burial grounds, sacred sites, museums, and other cultural infrastructure.111,112,113,114 Climate change increasing-
ly threatens the sustainability of culturally significant tree species used for making lodges,115 totem poles,116 
basketry,117 and maple syrup and sugar,118 among other examples. As culturally significant habitats shift out 
of Indigenous jurisdictions, challenges arise for treaty rights, Native Hawaiian homelands, and other access 
rights.15,80 Linguistically, some Indigenous place names that reference local geographic features, animals, 
plants, and first foods no longer accurately describe environmental conditions or associations.119 Changes 
to sea ice in Alaska will make certain environmental words in the Inupiaq dialect of Wales obsolete.120,121,122 
These altered conditions could lead to health and safety concerns and significant cultural impacts.28,122 
Phenological changes impact the timing of culturally significant patterns in nature (KM 8.2). For example, 
the Indigenous Phenology Network formed to understand phenological changes on Indigenous lands 
throughout the US.123

Relocation 
Indigenous Peoples, including Alaska Native villages, Pacific and Atlantic Coast Tribes, and Louisiana coastal 
Tribes, face unmet infrastructure needs and added stressors to culture and livelihoods as they relocate in 
response to increased erosion, more frequent flooding, increases in permafrost thaw, and rising sea levels 
(KM 29.2; Box 20.1).18,114,124,125 Indigenous infrastructure is critical to supporting economies, sovereign security, 
and ways of life; it consists of a broad spectrum of human-built structures and facilities—from power grids 
to cultural and subsistence-related infrastructure—that are critical to the lives of Indigenous Peoples. 
According to the Bureau of Indian Affairs (BIA),18 projected infrastructure costs arising from environmental 
impacts over the next 50 years are $4.8 billion for Alaska Native communities and a minimum of $2.1 billion 
for Federally Recognized Tribes (both amounts in 2022 dollars).18 Seventy out of 200 Alaska Native villages 
face severe impacts from permafrost thaw, coastal erosion, and increased storminess.126

Indigenous Peoples in Hawaiʻi, Puerto Rico, American Sāmoa, Guam, and the Commonwealth of the 
Northern Mariana Islands face distinct challenges for relocation based on their unique histories of 
colonialism. Often, impacts of climate change on US island regions and territories have been raised only in 
relation to impacts to life below water and not for Indigenous Peoples themselves.127 Indigenous Peoples in 
US territories are often ineligible for federal funding for climate impacts, as well as international financing 
mechanisms due to their US affiliation.128
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Most Indigenous Peoples face barriers to securing sufficient resources to implement climate adaptation, 
including home-building loans and complex technical data and training for decision-making (KMs 16.2, 29.4). 
Indigenous Peoples face intricate land policies that can prevent relocating or recovering their territorial 
bases, such as the US Supreme Court’s decision in Carcieri v. Salazar (2009), which prohibited land 
restoration for certain Tribal Nations.114,129,130,131,132

When impacted by flooding, Indigenous Peoples do not receive equitable implementation of the National 
Flood Insurance Program (NFIP). The NFIP’s inability to support a diversity of Indigenous jurisdictions and 
effectively communicate program information inhibits Indigenous Peoples’ success as program operators 
and beneficiaries.29 Indigenous Peoples face high costs through premiums, salaries for floodplain managers, 
and the expense of time and resources needed to develop, adopt, enforce, and maintain floodplain 
management ordinances.133 They are required to pay into the NFIP even when they had been forcibly 
relocated by the US government to marginal, flood-prone land.20,134,135,136 Indigenous Peoples are at risk of 
inundation and have limited ability to mitigate flood risk and manage floodplains, a circumstance made 
worse by the limits of available flood risk information. FEMA, EPA, and the US Army Corps of Engineers 
fund the development of flood-risk data (Figure 16.5a). However, historically inequitable and inconsis-
tent delivery of data to Indigenous communities, including not honoring Tribal sovereignty, has prompted 
some Tribes to reject federally funded flood risk data and develop their own flood-risk data through 
university partnerships.113,133
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Publicly Available Climate Data in Relation to Indigenous Territories

Some tribal lands are vulnerable to floods, wildfire, and drought. 

Figure 16.5. These maps feature (a) EPA and FEMA’s 100-year floodplain projections; (b) wildfire hazard poten-
tial through burn probability, which is the annual probability of wildfire burning in a particular area, also known as 
wildfire likelihood; and (c) drought intensity and duration of impact. Federally Recognized Tribal Land is outlined 
in solid black lines, and Alaska Native villages are indicated by black dots. Wildfire risk data were not available for 
the US Caribbean and US-Affiliated Pacific Islands. Figure credits: (a, b) FEMA, NOAA NCEI, and CISESS NC; (c) 
adapted from US Drought Monitor 2023.137
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Key Message 16.2  
Self-Determination Is Key to Indigenous Peoples’ Resilience to Climate Change

By exercising their right to self-determination, Indigenous Peoples can respond to climate 
change in ways that meet the needs and aspirations of their communities (very high confi-
dence). However, their ability to exercise this right is often undermined by institutions and 
policies shaped by the impacts of settler colonialism (very high confidence). Expanded support 
from federal and state governments has the potential to uphold Indigenous rights to self-deter-
mination for guiding climate resilience (high confidence).

Self-determination means Indigenous Peoples make decisions about how to respond to climate change in 
ways that meet community-defined needs and aspirations. Indigenous climate resilience requires having 
adequate options for deciding how to adapt to and mitigate climate change and the capacity to implement 
decisions and make strategic revisions upon evaluation. For many Indigenous Peoples, certain social and 
political conditions can support or curtail their capacity for self-determination. Indigenous self-determi-
nation has been limited by institutions and policies, colonial in their organizational structure, that enable 
federal, state, and local governments and private industry to make decisions for Indigenous Peoples and to 
maintain low levels of funding and administrative support for implementation.4,54,138,139,140,141,142 The ramifica-
tions are very practical in nature, including a lack of sufficient high-speed internet, adequate roads, shov-
el-ready projects, and financial, grant, and project management resources and staff. 

Self-Determination 
Self-government is one application of self-determination. Although some Indigenous Peoples with self-gov-
ernment have rights recognized by the US, social and political conditions can curtail these rights.138,143,144 
Indigenous Peoples are often left out of cross-jurisdictional climate and emergency planning with federal, 
state, or local governments.143 As an alternative, many Tribes have called for Indigenous-led management, as 
well as comanagement of lands, waters, and other resources currently under federal or state management. 
Comanagement, or even Indigenous-led management, represents opportunities to assert Tribal 
resource-management practices that address climate change.145,146,147 Comanagement has been shown to 
be problematic if Indigenous capacities are not bolstered, communication is not clear and consistent, and 
Indigenous cultures are not uplifted.148 

Consultation
For Federally Recognized Tribes, the US has a duty of government-to-government consultation.149 Consul-
tative processes, however, are not yet widely practiced in ways that empower Tribes, even when the US and 
its agencies increase the number of consultations.14,148 In some cases where federal or state agencies hire 
Tribal liaisons, the liaison role is only a small percentage of those employees’ full-time positions, and they 
often are responsible for establishing and managing relationships with numerous Tribes.150 Federal agencies 
must consult with the Native Hawaiian community in relation to certain statutes, and in some cases other 
Indigenous organizations, such as Native Hawaiian Organizations, can consult with federal agencies. 
Indigenous Peoples without formal consultative relationships face barriers to voicing their knowledge and 
concerns in public-participation and stakeholder-engagement processes, curtailing their self-determi-
nation.151,152,153 Climate change issues involve coordination and communication that must be underwritten 
by consultation.
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Capacity Infrastructure
Indigenous Peoples can lack the needed staffing and workforce development capacities to fully implement 
climate change plans—efforts that can include applying for and managing grant funds, energy feasibility 
studies, natural resource assessments, hazard mitigation plans, environmental monitoring, legal efforts 
to enforce land, water and natural resource rights, and forest and natural resource protection and 
management (KM 23.5).154 Funding is often not distributed in ways that Indigenous Peoples can access 
and benefit from, even during years when budget increases occur.141 Funding may require matching funds, 
reimbursements, reporting requirements, degrees of shovel-readiness, or other administrative burdens that 
Indigenous administrative units cannot shoulder. This often results from lack of consultation of Indigenous 
Peoples in developing federal funding spending plans.97,155 Tribal colleges and universities are often 
underfunded and face additional barriers to the accreditation necessary to train Indigenous community 
members in the academic fields related to climate change.156

Indigenous Peoples face compounding infrastructure deficiencies that threaten resilience—involving infra-
structure tied to water quality and access, coastal shoreline protection, telecommunications and broadband, 
transportation, supply chain management, energy efficiency and access, and sustainable forest management 
(such as sawmills, secondary processing facilities, logging equipment, and staffing to operate and maintain 
infrastructure; KMs 23.4, 29.4, 30.3).18,141 Indigenous Peoples face numerous barriers to accessing sufficient 
high-speed internet connections critical for education and capacity-building.157,158 Coordinated infrastruc-
ture projects that mutually support one another would significantly advance Indigenous Peoples’ resilience 
goals.18 For example, Tribes have coordinated housing infrastructure programs with renewable energy 
projects67 and community-level flood mitigation planning.133,159 In Puerto Rico, community-coordinated 
efforts are working to serve energy and restoration needs (KM 23.5).35,160

Indigenous Data for Governance
Indigenous Peoples face challenges in accessing relevant data to support decision-making for climate 
resilience.6 For example, they lack environmental data for Tribal lands and waters and often have access 
only to data that are misaligned with community values and priorities.161 Indigenous advocacy for data 
ownership, protection, and access focuses on relevance to their peoples, cultures, territories, ancestors, 
traditional places, knowledge, epidemiology, and public health.162,163 This includes ensuring that other parties 
seeking to collect and use data from or relating to Indigenous Peoples follow the principle of free, prior, and 
informed consent. Indigenous Knowledge holders and leaders call for more equitable relationships with 
scientists and support for Indigenous-led research.164 The CARE Principles (Collective benefit, Authority 
to control, Responsibility, and Ethics) for Indigenous Data Governance, which emphasize Indigenous 
concerns and rights about data, are increasingly being applied in climate change–related projects.161,165,166,167,168 
Large US-based environmental data repositories, including the Earth Science Information Partners, are 
currently exploring methods for operationalizing the CARE data principles by improving data management 
capacity to ensure that data can be disaggregated, scaled down, and used to support Indigenous climate 
change planning.161,166,169,170

Indigenous Organizational Support
Indigenous organizations are important for carrying forward the messaging of their constituencies 
and providing additional unfulfilled services to communities. Indigenous urban centers provide large 
Indigenous populations in cities across the US—from New York to Los Angeles, Boston, Chicago, Phoenix, 
and more—with vital social services necessary for resilient urban populations in a changing climate (KM 
12.4).171 Inter-Tribal organizations and networks serve as resources for enhancing Tribes’ climate change 
planning.172,173 For example, the Intertribal Timber Council, Columbia River Inter-Tribal Fish Commission, 
and Great Lakes Indian Fish and Wildlife Commission are leading innovative climate adaptation research 
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in their regions and inspiring cross-cultural scientific collaborations with non-Indigenous researchers, 
scientists, and organizations.144,174,175,176,177 Other organizations such as the National Congress of American 
Indians, United South and Eastern Tribes, and Affiliated Tribes of Northwest Indians support Tribes in their 
efforts to build climate resilience.114,178,179 Indigenous businesses can provide climate services if offered equal 
access to contracts, opportunities, and information.153 Indigenous organizations have sought to advocate for 
Indigenous perspectives, values, insights, and lived experiences of Indigenous Peoples by seeking to increase 
their access to appointed and elected leadership and decision-making positions.180

Key Message 16.3  
Indigenous Leadership Guides Climate Change Response

Indigenous Peoples lead numerous actions that respond to climate change (high confidence). 
Indigenous-led organizations, initiatives, and movements have demonstrated diverse strategies 
for climate adaptation and mitigation that are guided by Indigenous Knowledges and values 
and by the pursuit of Indigenous rights (high confidence). 

Indigenous-led actions to address climate and energy include implementation of climate adaptation 
strategies, climate and energy planning and policy initiatives, youth movements on climate justice, artistic 
mixed-media messaging about Indigenous experiences with and knowledges of climate change, and 
movements aimed to connect diverse Indigenous Peoples with one another spanning local to interna-
tional scales (Figure 16.6).6,80,138,181,182,183,184,185,186,187,188,189 Indigenous-led actions are often guided by Indigenous 
Knowledges, Indigenous values, and the pursuit of Indigenous rights to self-determination (Figure 16.3; KMs 
2.3, 21.4, 24.4, 25.5, 26.3, 27.6, 28.3, 28.5, 29.7, 30.5).190,191
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Indigenous Ingenuity the Hopi Way 

Actions on climate change taken by the Hopi people engage science, tradition, and education.

Figure 16.6. For more than 2,000 years, the Hopi have been adapting to an average of 6 to 10 inches of annual 
precipitation. Seeds from corn, beans, melons, and squash grown in drought years are used again in dry years. 
Hopi children learn dryland farming and the values, customs, and identities of why they farm. (left) Hopi soil-mois-
ture conservation techniques allow corn plants to adapt to extreme conditions such as drought. (bottom right) 
Hopi children in a traditional corn field learn about science through a cultural lens. (top right) A traditional Hopi 
sandstone home incorporates Western science with the use of solar and hydro panels. Photo credits: © Michael 
K. Johnson, University of Arizona.

Indigenous-Led Climate Initiatives
Many Tribes and Indigenous organizations have created climate plans. The Department of Energy has 
supported more than 190 Tribal-led energy projects, including many renewable energy projects (Figure 
16.4). The BIA has funded many Tribal-led climate and energy projects, including 250 feasibility studies 
for renewable energy and hundreds of adaptation planning efforts (Tables 16.1, 16.2). Indigenous Peoples 
are including changing climate conditions in hazard mitigation plans (KMs 21.4, 25.2),192 by incorporating 
available climate data (Figure 16.5), making them eligible for Hazard Mitigation Assistance grants through 
FEMA’s Building Resilient Infrastructure and Communities program. Initiatives by the National Indian 
Health Board’s Climate-Ready Tribes project, FEMA, the BIA’s Tribal Climate Resilience program, the Tribal 
Climate Health Project, and the Institute for Tribal Environmental Professionals, among others (the Climate 
Adaptation Science Centers; the Climate Adaptation Knowledge Exchange, the Tribal Climate Change 
Project),193 further capacities and expand funding.159,194 The Institute for Tribal Environmental Professionals, 
for example, has created several levels of adaptation planning training, reaching more than 390 Tribes and 
more than 30 Tribal organizations.

https://www.usgs.gov/programs/climate-adaptation-science-centers
https://www.usgs.gov/programs/climate-adaptation-science-centers
https://www.cakex.org/
https://tribalclimate.uoregon.edu/
https://tribalclimate.uoregon.edu/
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Table 16.1. Number of BIA Tribal Climate Resilience Funding Awards Per Category

Cells with “n/a” for “not available” indicate years before an award category was offered. The categories include: 1, Trainings 
and Workshops; 2, Adaptation Planning; 3, Travel Support for Climate Adaptation Planning; 4, Ocean and Coastal Management 
Planning; 5, Travel Support for Ocean and Coastal Management; 6, Capacity Building for Scoping Efforts; 7, Relocation, Man-
aged Retreat, or Protect-in-Place; 8, Internships; 9, Youth Engagement; 10, Implementation of Climate Adaptation Strategies; 
11, Implementation of Community Relocation, Managed Retreat, or Protect-in-Place Actions; 12, Relocation, Managed Retreat, 
or Protect-in-Place Coordinator. Values indicate actual awarded amounts; no adjustments have been made for inflation. Funds 
for 2017 and 2018 were combined and awarded in 2018 due to delays resulting from governmental shutdown. Source: BIA.195
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2012 n/a 0 0 n/a n/a n/a n/a n/a n/a n/a n/a n/a 0 $0 

2013 n/a 6 13 n/a n/a n/a n/a n/a n/a n/a n/a n/a 19 $694,731 

2014 3 16 19 n/a 6 n/a n/a n/a n/a n/a n/a n/a 44 $2,286,316 

2015 8 38 30 19 7 n/a n/a 12 7 n/a n/a n/a 121 $13,322,972 

2016 5 20 32 11 1 7 n/a 5 2 n/a n/a n/a 83 $8,791,510 

2017/ 
18

18 42 32 30 13 3 n/a 0 0 n/a n/a n/a 138 $12,410,810 

2019 13 33 36 16 16 5 n/a 0 0 n/a n/a n/a 119 $8,731,454 

2020 15 49 41 14 12 13 15 0 0 n/a n/a n/a 159 $14,462,186 

2021 10 47 15 14 3 8 17 8 9 n/a n/a n/a 131 $13,870,444 

2022 8 26 10 10 4 3 11 5 6 17 6 12 118 $44,628,511 

Total 80 283 237 114 62 39 43 30 24 17 6 12 947 $119,526,571 
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Table 16.2. Number of BIA Tribal Climate Resilience Funding Awards Per Region

Awards made by the BIA Tribal Climate Resilience program to fund Tribal resilience actions. Source: BIA.195
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2011 2 1 1 0 2 1 3 1 0 1 1 2 15 $327,637 

2012 0 0 0 0 0 0 0 0 0 0 0 0 0 $0 

2013 1 0 1 0 5 0 4 3 0 1 1 3 19 $694,731 

2014 7 2 4 3 6 0 8 9 1 3 0 1 44 $2,286,316 

2015 19 7 4 2 7 2 47 18 3 3 6 3 121 $13,322,972 

2016 15 2 3 2 3 2 33 14 1 5 1 2 83 $8,791,510 

2017/ 
2018

44 6 5 2 5 1 45 9 5 4 6 6 138 $12,410,810 

2019 62 7 1 2 2 1 25 14 0 0 4 1 119 $8,731,454 

2020 62 11 5 4 6 0 29 24 2 7 4 5 159 $14,462,186 

2021 59 7 3 2 1 1 23 25 1 2 3 4 131 $13,870,444 

2022 43 2 4 2 4 1 30 16 5 3 1 7 118 $44,628,511 

Total 314 45 31 19 41 9 247 133 18 29 27 34 947 $119,526,571 

Some planning processes deliberatively start with place-based Indigenous Knowledge. For example, some 
adaptation plans involve interviews with knowledge keepers to determine key ecological indicators for 
adaptation strategies, such as the restoration of fire-adapted ecosystems, cultural burning, and strategies 
for maintaining biodiverse crops and culturally important species and landscapes (KMs 21.4, 28.5).6,80,87,196 In 
terms of values, some Tribal energy projects emphasize renewable energy as connected to elder care by 
lowering the cost of household energy for elders.67 Indigenous-led planning processes can emphasize that 
rights to self-determination should govern decision-making about climate and energy.6,38,197 

Climate change responses guided by Indigenous Knowledges and values include restoration efforts, food 
security initiatives (Boxes 30.3, 30.4), climate emergency response systems, and innovative communica-
tion mediums. Examples include the Tribal Climate Adaptation Menu80 and Indigenous-supported efforts, 
such as those of the Karuk Tribe198 to ensure that the State of California has permitting requirements for 
vegetation management to reduce fire hazards through prescribed burns that have cultural value. In 2021, 
the Onondaga Nation completed construction of the Tsha’ Thoñswatha’ firehouse and community hall, 
which is the Nation’s first triple-net-zero (energy, water, and waste) emergency-management facility (Figure 
16.7).199 
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Tsha’ Thoñswatha’ Firehouse and Community Hall

The Tsha’ Thoñswatha’ firehouse and community hall in the Onondaga Nation relies on renewable energy and 
meets a net-zero standard of energy use.

Figure 16.7. The firehouse was designed in collaboration with the community and reflects the Onondaga Nation’s 
language and culture. Photo credits: © Kelsey Leonard, University of Waterloo.

There are many other examples of Indigenous Peoples’ climate adaptation efforts. The College of 
Menominee Nation developed a community-engaged phenology research project to understand changes 
in plants on their reservation and also developed the culturally grounded Menominee Theoretical Model 
of Sustainability (Figure 16.8)51,200 to guide research, education, and community engagement. Other efforts 
include Indigenous-led blue carbon ecosystem restoration, such as through kelp farming off the coasts of 
Long Island and Alaska (Focus on Blue Carbon). The Swinomish Indian Tribal Community of Washington, 
among others, is building clam gardens as a climate adaptation strategy to combat sea level rise and ocean 
acidification and to bolster food security.201 Native Hawaiians are restoring their agricultural systems, given 
the ability of native species to adapt to the changing climate.64 Land-based and culturally grounded healing 
initiatives support Indigenous communities’ resilience.17,202,203 Indigenous self-determination protects the 
capacities of Indigenous People to practice stewardship and caretaking relationships with their land.204,205 
Indigenous Knowledge and values guide strategies focused on traditional species and the significance of 
their ecological relationships, the revitalization of management practices that were suppressed by the US 
Government, the uplifting of Indigenous cultural practices as a way to motivate people to engage,79,206 and 
the well-being of community members who face severe risks and negative impacts from climate change.207
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Climate Initiatives at College of Menominee Nation

At the College of Menominee Nation, Indigenous Knowledge guides climate change response. 

Figure 16.8. (a) The photo shows a phenology station sign at the College of Menominee Nation in Keshena, Wis-
consin. The phenology project explores the effects of climate change on the reservation forest and community 
over time. The college has also developed the Menominee Theoretical Model of Sustainability (b), which guides 
climate change research, education, and community outreach and is an example of Indigenous leadership for cli-
mate adaptation. Photo credit: (a) © Thomas R. Kenote, College of Menominee Nation Sustainable Development 
Institute. Source: (b) The Menominee Theoretical Model of Sustainability (MTMS): 2021 Schwitzer Redesign—3D 
Version (adapted from Dockry et al. 2016200).

Youth-Led Climate Movements
Youth-led movements (both US and international) continue to grow in number through the formation and 
engagement of organizations and coalitions, including the Climate Justice Alliance and the Indigenous 
Environmental Network, as well as through participation at the United Nations Framework Convention on 
Climate Change (UNFCCC) conferences of the parties (including the Paris Agreement).208 The International 
Indigenous Youth Council was instrumental in leading the resistance against the proliferation of fossil fuel 
colonialism in Oceti Sakowin, historically known to some as the Sioux Nation.209,210 Climate change was a key 
topic on the agenda at the February 2022 Native Youth Leadership Summit, held by The Youth Commission 
of the National Congress of American Indians.211 Earth Ambassadors of United National Indian Tribal Youth 
Inc. have developed projects ranging from seed banking to waste management to address climate injustices 
facing their Indigenous communities.212 Tribal colleges and universities are also engaged in building 
community resilience and supporting the next generation of climate leaders.156,213,214,215 Another empowering 
youth-led initiative is Mni Ki Wakan, which is working towards Indigenous-led water justice for all.216 

Art and Storytelling for Climate Communication
Since time immemorial, Indigenous Peoples have shared Traditional Knowledges and historical context 
through arts and storytelling. In modern times, they are mobilizing innovative and diverse media, including 
visual and performance art,217 film,218,219 podcasts,220 radio (www.nativenews.net), and other forms of story-

http://www.nativenews.net/
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telling, to communicate firsthand experiences of climate impacts and adaptation initiatives for Indigenous 
lifeways. Indigenous approaches to communicating about climate change are integral to the expression of 
cultural lifeways, sharing culturally appropriate examples of climate adaptation, and discussing Indigenized 
approaches to climate planning. 

Local, Inter-Tribal, and National Collaboration
Indigenous Peoples’ responses to climate change include collaborative environmental stewardship, 
protection, and coordination with other Tribes and Indigenous Peoples,34 as well as with federal, state, 
and local governments, private organizations, and businesses (KM 12.4). In 2020 a collaborative Tribal-led 
nationwide effort was undertaken to review the Congressional Action Plan on the climate crisis221 and to 
provide information, tools, and strategies for Tribal leaders to use in their advocacy on behalf of Indigenous 
Peoples.18 For example, Tribes have coordinated with federal forests on regional fire management as a 
climate adaptation strategy.6 Tribes and Indigenous Peoples continue to partner with each other to make 
unified statements and reports that can inform national and international climate policy and actions.80,124,221 
Inter-Tribal collaborations have engaged in regional monitoring of safety standards for shellfish and other 
resources.6 Inter-Tribal consortia, such as the Midwest Tribal Energy Resources Association and the 
National Tribal Emergency Management Council, have fostered coordinated efforts to support the needs of 
individual Tribes. Indigenous nonprofit organizations, such as the NDN Collective, have produced funding 
programs and resources for Indigenous community-based organizations to access guidance and funds for 
renewable energy. Organizations such as the Indigenous Environmental Network have resisted the growth 
of the fossil fuel sector nationally.222 Indigenous Peoples have participated in the conferences of parties of 
the UNFCCC (including the Paris Agreement), despite constraints to participation.223 In 2019, the United 
Nations Educational, Scientific and Cultural Organization hosted a regional workshop titled “Mobilizing 
Indigenous and Local Knowledge Solutions: Addressing Climate Impacts and Vulnerabilities—A Perspective 
from the Caribbean Region,” opening a dialogue and knowledge exchange across sectors, nations, and 
territories, including the US Caribbean.191
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Traceable Accounts
Process Description
The authors of the Tribes and Indigenous Peoples chapter were selected based on their academic and 
government track records as experts on the topic of Indigenous Peoples and climate change in the US. Each 
author has a regional area of expertise in addition to expertise more broadly. The author team met virtually 
each week to discuss and cowrite the chapter. There was a weekly email update from the chapter lead 
(CL) to set the agenda for each weekly meeting five days in advance. The CL initiated discussion about the 
outline of each element of the chapter and received feedback from the chapter authors through email and 
through meetings. Revisions were made to the outline until agreement was achieved. The same process was 
initiated for the written content of the chapter and for each figure. After authors had contributed text, bib-
liographic references, and information and concepts pertaining to figures, the CL sought consensus through 
iterative communications over email and in meetings.

The Tribes and Indigenous Peoples chapter hosted one public meeting specifically on the chapter. The 
public comments from the meeting were reviewed and vetted for inclusion in the chapter. The chapter 
received comments from federal agencies, which the author team also responded to.

The author team has reviewed and included information from different types of credible sources relating to 
Indigenous Peoples and climate change. First, peer-reviewed scientific and academic literature on the topic 
was reviewed in its relationship to the US and its territories. Second, reports on the topic were reviewed 
if they met certain standards. They included the following: reports produced by Tribal governments, the 
US federal government, and state and local governments; reports produced by Indigenous organizations 
that have gone through a quality review process relevant to the particular information featured in the 
reports; and testimonies and eyewitness accounts by Indigenous People with climate change information. 
In cases where testimony and eyewitness accounts were used, appropriate recognition of the nature of the 
information was included in the Traceable Accounts. 

Tribes and Indigenous Peoples in the US represent more than 700 communities and Tribal Nations that 
span the entire country and its territories. The communities encompass diverse regions and ecosystems. 
They differ culturally and have different relationships with the US, states, territories, and local governments. 
While different culturally, socially, and politically, Indigenous Peoples share comparable social circum-
stances. The circumstances include Indigenous Peoples’ existence in what is now US territory prior to the 
establishment of the country; their distinct cultures; their having subsistence practices as a dimension of 
their economies, depending on the community or people; their living in lands today that are smaller than 
their ancestral land bases; and, depending on the community or people, their having endured environmental 
risks stemming from pollution and other environmental injustices, low investment in infrastructure by the 
US Government, and barriers to economic development. The social circumstances of Indigenous Peoples 
formed the basis of how the author team assessed information in this chapter. It is not possible to assess 
source material for more than 700 communities and peoples that are distinct ecologically, culturally, territo-
rially, and politically. For this reason, the author team assessed as extensive a literature base as possible and 
drew on credible information to report information in the chapter that is relevant to the social circumstanc-
es of Indigenous Peoples. Throughout the chapter, the author team deliberately referenced Key Messages 
from other chapters relevant to Tribes and Indigenous Peoples; at the same time, the text is explicit that 
there is extreme differentiation across Indigenous Peoples.
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Key Message 16.1  
Indigenous Peoples Face Risks to Well-Being and Livelihoods 
from Climate Change and Barriers to Energy Sovereignty

Description of Evidence Base
There is a diverse body of peer-reviewed academic literature, reports, testimony, and eyewitness accounts 
that disclose information about how Indigenous Peoples are impacted by climate change, including risks 
and current harms and costs. While climate change may present opportunities for certain populations, the 
current literature on this topic suggests strongly that Indigenous Peoples are currently facing increasing 
risks and burdensome harms and costs. The Fourth National Climate Assessment (NCA4)224 reviewed 
literature since 2014 on this topic. NCA4 had three Key Messages in the Tribes and Indigenous Peoples 
chapter, focused on Indigenous Peoples facing risks, harms, and costs tied to their economies and cultures, 
their health, and their capacity to respond to disasters and natural hazards. This Assessment took into con-
sideration the literature published since NCA4—from 2018 onward. Additional literature was found as well 
on topics not covered in NCA4, including energy systems and COVID-19. The Status of Tribes and Climate 
Change (STACC) Report6 and the Contribution of Working Group II to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change (IPCC) were published in 2021 and 2022, respectively. Both 
include a thorough peer-reviewed assessment of climate change issues that Indigenous Peoples have faced 
in the context of the US since 2018. The two reports are comprehensive but not exhaustive of important 
climate change impacts that Indigenous Peoples face relating to climate and energy. There are approximate-
ly 460 million Indigenous Peoples throughout the world.

Major Uncertainties and Research Gaps
For this topic, the author team had the capacity to analyze quality information covering numerous Tribes 
and Indigenous Peoples. However, the available literature does not come anywhere close to covering the 
total population of Tribes and Indigenous Peoples. As a result, there are hundreds of communities whose 
relationship to climate change is not covered in this chapter.

Description of Confidence and Likelihood
Very high confidence is attributed to this Key Message for at least two reasons. First, one of the primary 
evidence bases being built on is the NCA. Since 2000, greater evidence has been analyzed about the vulner-
ability of Indigenous Peoples to climate change. NCA3 and NCA4 represented substantive advances in the 
documentation of this evidence. Since NCA4, other major scientific reports and empirically rigorous reports 
and technical contributions, including the reports of the IPCC15 and the STACC Report,6 have added further 
to the documented evidence. Second, scientists, Tribal staff, and nonprofit professionals have increased 
their publication of rigorous information on Indigenous vulnerability, and US Government agencies have 
advanced in their documentation of steps diverse Indigenous Peoples are taking to address climate change. 
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Key Message 16.2  
Self-Determination Is Key to Indigenous Peoples’ Resilience to Climate Change

Description of Evidence Base
The evidence base is an assemblage of sources that range from documents produced by Indigenous 
Peoples themselves to academic literature. This diverse literature on the impacts of climate change and the 
responses of Indigenous Peoples to climate change discloses information about the conditions that affect 
Indigenous Peoples’ options for adapting to and mitigating climate change. Domestic Policy Council (2021),139 
NCAI (2019b),4 and the US Commission on Civil Rights (2018)141 provide information about Indigenous 
capacities to exercise self-determination, including critical information about infrastructural, financial, and 
administrative capacities. Warner et al. (2020)14 and Washburn (2021)147 offer important information about 
how policies that support self-determination in the form of comanagement and nation-to-nation con-
sultation are important strategies for responding to climate change and other environmental issues. The 
emerging literature on data governance is well documented in David-Chavez et al. (2019)161 and Carroll et 
al. (2020).165

Major Uncertainties and Research Gaps
Many of the conditions that create barriers for Indigenous Peoples in relation to climate change also affect 
other important areas, including political rights, education, health, and criminal justice. There continue to 
be gaps in research regarding how many total communities and peoples face particular climate challenges. 
However, some of the policies, governance mechanisms, and rights that are documented as barriers to 
Indigenous responsiveness to climate change pertain widely to Indigenous Peoples. There are also gaps in 
terms of being able to fully account for all of the adaptation and mitigation activities and processes that 
Indigenous Peoples are a part of or leading. 

Description of Confidence and Likelihood
Very high confidence is attributed to the statement that options for responding to climate change can 
be enhanced through support for self-determined decision-making. Within and beyond the available 
literature on climate change, the most common guidance from Indigenous and non-Indigenous sources 
is that Indigenous sovereignty, self-determination, and (where possible) self-governance are integral 
to supporting Indigenous efforts to address climate change. The author team discovered no literature 
claiming that US paternalism or domination of Indigenous Peoples is a pathway for mitigating climate 
risks and establishing renewable energy. Very high confidence is attributed to the statement that various 
institutions and related policy undermine or erode sovereignty and self-determination of Indigenous 
Peoples, negatively impacting opportunities for climate resilience. The literature, both since 2018 and 
before, depicts extensively and acutely the sources of barriers for Indigenous Peoples to address climate 
change and energy issues. There are no barriers that were discovered that operate independently of the 
influence of US colonialism on Indigenous Peoples. The final statement, on the relationship between federal 
and state support of Indigenous Peoples’ self-determination, is assessed at high confidence. The available 
information and evidence demonstrate ways that such support can improve Indigenous self-determination; 
however, such improvements depend on how federal and state support is administered, such as avoiding 
measures that would foster problematic forms of dependence that would actually counteract the right 
to self-determination.
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Key Message 16.3  
Indigenous Leadership Guides Climate Change Response

Description of Evidence Base
The evidence base includes some academic and scientific articles in addition to many reports from 
Indigenous Peoples on how they are responding to climate change. This Key Message is limited to 
describing known information about what Indigenous Peoples are doing in response to climate change. The 
reviewed literature, which is extensive, provides information on a topic area that is little represented in 
scientific assessments and provides information about climate change adaptation and mitigation measures 
that Indigenous Peoples have taken recently. In the NCA4 Tribe and Indigenous Peoples chapter,29 the 
Bureau of Indian Affairs and the author team for that chapter created a graphic representation (Figure 15.1 
in NCA4)29 of actions that Indigenous Peoples have taken to respond to climate change. The chapter text 
itself did not devote a Key Message to describing the responses. That is, the chapter did not have focused 
treatment on the topic of how Indigenous Peoples are responding to climate change. The Key Message for 
the current chapter includes additions to the graphic, which is featured again in updated form. The author 
team searched extensively for cases of Indigenous responses to climate change, and this Key Message 
reflects the results of what the author team learned about the array of information and evidence. The 
STACC Report6 provides dozens of small case studies of Indigenous Peoples’ actions, and the Indigenous 
Environmental Network and Oil Change International report on mitigation provides cases of Indigenous 
advocacy against certain drivers of human-caused climate change.222

Major Uncertainties and Research Gaps
Given that few climate change studies and scientific assessments take up and synthesize Tribal and 
Indigenous responses to climate change, this is one of the first assessments to describe the diverse array of 
responsive actions taking place. While the evidence base is extensive, there are certainly more responsive 
actions that Indigenous Peoples are engaged in that have not been published either at all or in a form that 
can be referenced in NCA. It is not known how many more cases there are. Indigenous Peoples, whether 
working through governments, organizations, or other entities, sometimes may not publish reports or 
publicly document the actions that they are taking. In other cases, documentation of an action may not be 
intended to be publicly referenced by its authors. And some publications, regardless of their quality, may not 
adhere with the requirements NCA has established for its evidence base. 

Description of Confidence and Likelihood
The Key Message attributes high confidence to the evidence that Indigenous Peoples are involved in diverse 
strategies for climate adaptation and mitigation and that Indigenous Knowledge, values, and rights shape 
many of the strategies. The literature on climate change demonstrates the importance of relevant and 
trusted leaders in orchestrating solutions that communities and staff will support. Indigenous leaders, Tribal 
governments, and Indigenous organizations have such relevance and potential for trustworthy leadership. 
Given that the legal, cultural, social, and political circumstances of Indigenous Peoples vary widely, the 
solutions that Indigenous Peoples are pursuing are unique in that they are tailored to such circumstances. 
There were no discovered instances where Indigenous Peoples’ solutions were not so tailored. 
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