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EXECUTIVE SUMMARY

The climate is changin@Global & temperaturesarerising

as aresea levels throughounost ofthe U.S. Heavy rainfall
is increasing in intensity and frequency. Atlantic lzane
intensityis on the riseand the number of large forest fires
in the westen U.S. and Alaska is increasamgl is
exacerbatedy drought and heat. In Alka and the Arctic
sea ice is declining, permafrost is thawing, and warming i
more than twice the global averag@/@lsh et al., 2014;
Hayloe et al., 2018; USGCRP17).

Given close relationships with the natural world stemm
from deep spiritual and cultural connections and
subsistence lifeways, Indigenous peoples are on the
frontlines of those experiencing and adapting to climate
change. Indigenous peoples possess incredible resiliency
innovation, borre from Indigenousknowledges, worldviews,
and countless generations of connection to place (Ford et
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al., 2020). At the same time, climate change impacts for
many Tribal communities are already severe (such as shifts in/loss of key cultural species and land loss
due to eros$on, flooding, and permafrost thaw), and the challenges they face responding to impacts are
daunting (such as lack of funding and technical resources and legacies from colonialism and
discrimination). The time to act is now, and the way to act is togetharommunity, taking care of one
another and all our relations.

What Is the Status of Tribes and Climate Change (STACC) Report

TheStatus of Tribes and Climate Change (STR&&)rtseeks to uplift and honor the voices of
Indigenous peoples across theSJto increase understanding of Tribal lifeways, cultures, and
worldviews the climate change impacts Tribes are experiendimg solutions they are implementing

and ways that all of us can support Tribes in adapting to our changing world. Giveha§ACC

Report was written for diverse audieng@scludingTribal managers, leaders, and community members
the authors offuture National Climate Assessmeanfederaland state agencies and decisiorakers;
andnongovernmental organization©ver 90 autors representing diverse entities and perspectives
contributed to this report, including the authors of 34 personal narratives and author teams who wrote
topic reviews using elements from their own experiences and knowledge as well as information from
the most current peetreviewed literature. The development of the STACC Report was coordinated by
the Institute for Tribal Environmental Professionals (ITEP), which was established in 1992 at Northern
Arizona Universityith a cooperative agreement withthedBNB | dz 2 F LY RALFY ! FFIF ANRQ
Resilience ProgramTEP is honored to have worked with these authet® together, along with the
Steering Committee, form the STACC Working Group.



Why This ReportWas Qeated

The Indigenous peoples of No#tmerica have seen many hardships, including legacies of colonialism,

forced assimilation, intergenerational trauma, upheaval and repression of Native economic systems, and

the loss of ancestral lands, languageatural resources, and traditions. Due tdaralization and

subsequent land disposs&on, social exclusion, and discrimination, researchers have identified
LYRAISyYy2dza LIS2LJ) Sa 3If 20 f IN& alf¥R (RY SYK3 NRPy{Yd yid f LID
2020; Nakashima et al., 2018). @eshave, however, continually proven to be resilient and innovative

which is evident in their creating adaptation and mitigation plans and continuing to rehaditional

knowledges to inform actions and strategi@is resiliency and adaptation datesck thousands of

8SIFNE YR K2fR&a GNUz2S Ay G2RF&Qa OKIFIy3aAy3a OfAYIGSO

As numerous Indigenous persons would attest ke tlose relationship that Tribes have with their

lands, waters, resources, and heritage includes a responsibility to one anotheralatdins, and to

the past and future generations of human and nonhuman relatives alike. It embodies the need to care
for and respect the needs of all things and recognizes the responsibility to honor the wisdom of their
ancestors and carefully considéret consequences of their decisions and actions for future generations.
This may lead Tribal members to ask: what does it mean to be a good ancestor?

Due in part to these worldviews that are tightly interwoven with many compounding dimensions, Tribal
expetiences with climate change can make Indigenous peoples particularly vulnerable to cascading and
disproportionate impacts, while their responses simultaneously support Tribal resilience to those
impacts and are discussed throughout the STACC Report.

While Tribes cannot be thought of as one monolithic grodiperse Indigenous persons are in dialogue
about synergies thatxist among their worldview®lumerousindigenougpersons have artulated that

their worldviewsunderstand all things as an interconnectetole, as shown ifigure 1 thelndigenous
Holistic Worldview lllustratianThere is inherent difficulty in writing a report that includes sectoral
chapters about impacts experienced by Indigenous peoples that also reflects the interconnected nature
of those eperiences. However, &gurel shows, each topic is interwoven with the others and all the
systems of the world. (Sdatroductionfor further discussion dfigurel.)

Although Indigenous peoples have been involved in various scientific reptatsd¢o climate change
(see Ch. 1), a gap exists in the published literature of a holistiepth review of the unique
experiences of and threats to Tribes, in particular with fitand experiences described. The STACC
Report aims to fill this gap agell as provile recommendations for decisiemakers and diers
supporting Tribal efforts.

Understanding Tribal Sovereignty

In order to effectively support Tribes in their efforts to address climate change, it is vital to understand
Tribal sovereignty, selfetermination, the federatrust responsibility, and consultation requirements

within the governmento-government relatimship. Tribal sovereignty is the inherent right of American
Indians and Alaska Natives to govern themselves, and any decisions that could impact their property or

7



citizens must be made with their participation and consent (NCSL, 2013; USDOI Fretglexitly
QzSaiAz2yas yYyOROPOD® {AYAT NI G2 adlriSas ¢NAROSA all2aa
enforce laws, both civil and criminal; to tax; to establish and determine membership (i.e., tribal

citizenship); [and] to license and regulate aktiti A S& A GKAY (GKSANI 2daskkd RAOGA 2
Questions, n.d.). The Indian SEletermination and Education Assistance Act of 1&ulates a
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Figure 1The Indigenous Holistic Worldview lllustration visually depicts the interconnected way in which many Indig
peoples experience the world and includes factors that influencesttueal world. The various topics that the STACC

Report addresses aiecluded in the roots to demonstrate that while the Report is divided into independent chapters, the
topics are, in reality, part of an interdependevhole. ThisllustrationQ shape reembles a turtle in reference to Turtle

Island, as some of the creation stories of Indigenous peoples of North America include a turtle, which can be thought of as
either the continent of North America or as the entire Earth, depending on the storytieiftration designCoral Avery

and Molly Tankersley



pathway forTribal control, responsibility, and autonomy over programs and services usually
administeed by the Bureau of Indian Affairs (USDOI-Betermination, n.d.; USDOI Frequentisked
Questions, n.d). The federtdust responsibilityaddresses the reality thatribal nations ceded their
homelands in exchange for the guarantee of protection ofrthights to sefgovernment and lands and
to provide for federal assistance (NCAI Tribal Governance, n.d.). The govettiorgavernment(or
nation-to-nation)relationship is a fundamental principle of the fedenaist responsibility (NCAI
State/Tribal Rlations, n.d.), and governmeih-government consultation must occur from the
beginning stages of all decisiomaking that could potentially impact Tribes.

9ESOdziAPS hNRSNI MmomTpE S6KAOK g6+ a Sailot Ad&KSR AY H
commitment to tribal sovereignty, setfetermination, and self§overnment. Its purpose is to ensure

that all Executive departments and agencies consult with Indiaaegrand respect tribal sovereignty as

GKSe@ RS@St2L) LR2tA0Oe 2y A&aadzSa oKI ékecativetdteOnas LY RA L Y
reaffirmed by the Bidemadministration on January 26, 2021. Sovereignty is an inherent right of Tribes,

and the onuss on the federal government to ensure that right and governraenagovernment

consultationare upheld.It is important to note that not all Indigenous groups/peoples have federal

recognition, which limits their access to federal resources and impactsdhbgity to address climate

change.

Chapter Number Chapter Title

Chapter 1 History of Indigenous Peopleshtational Climate Assessmen

Chapter 2 Worldviews, Knowledge& Social Impacts

Chapter 3 Actionable Science & Collaborative Climate Planning

Chapter 4 Ecosystems & Biodiversity

Chapter 4.1 Air

Chapter 4.2 Water

Chapter 4.2.1 Drinking Water Infrastructure

Chapter 5 Health & Wellbeing

Chapter 6 Economic DevelopmenRenewables, Sustainable Economie
& Carbon Offsets

Chapter 7 Energy & Just Transition

Chapter 8 Cultural Resources

Chapter 9 Emergency Management

Chapter 10 Protectiontin-Place &CommunityLed Relocation

Chapter 11 Solid Waste

Chapter 12 Emerging Topics

Tablel. Chapter numbers and titles feasy reference and an overview of the Report layout.

Interwoven Key Messages & Recommendations

The full list of Key Messages & Recommendations cdaurel within each chapter and the
Conclusion. Much like the interwoven nature of all the topics address#us report, thekey messages
and recommendationare interdependent and can be distilled into two themB&spect and uphold
Tribal sovereignty and selfletermination andIntegrate holistic responses in line with Tribal values

9



Key Message & Recommendation: Respect &ipthold TribalSovereignty andSelf-Determination

Tribal sovereignty and setlfietermination help to counteract historical trauma, disproportionate climate
changeimpacts, and vulnerability and are strong themes in the Recommendations across all chapters.
The remedial dynamic of recognizing and respecting theepisting right of selletermination of Tribes
should be acknowledged. Each chapter identifies key wapgsomote Tribal sovereignty, including, but
not limited to, the following actions and examples:

Engage Tribes early and often in decisioraking processefChs. 3 and 10). Many federal

programs and policies affecting Tribes have been designed without meaningful Tribal participation.

Tribes should be central to such decisibaking. Engaging Tribes early and often helps to ensure

that programs developed ar&ccessible to Tribal communities and that Tribal concerns, values, and
priorities are included in decisions such as those about land or water management, the

development of regulations, choices about what science questions to pursue, and more. One best

GNE & FyR 2F0Sy¢ Sy 3aAl 3SYS paiinerkhind lefordle&opingdprojce Sa il o
proposals. Building relationships with Tribal leaders, marggerd community members kgyto

ensuring respectful dialogue and that intentions are trustvagrt

Increase cemanagement of natural resourcesCemanagement of natural resources involves
crossjurisdictional, cooperative, participatory collaboration in decisinaking, planning, and
enforcement (Ch. 3), and contributes to strengthening of foodiggcand the realization of food
sovereignty (Ch. 5). As the Kootenai Tribe of Idaho describes in their narrative in Ch. 4.1, their
state-Tribal partnership improved monitoring capabilities during the 2020 wildfire smoke season.

Respect, include, and prect Indigenous and traditional knowledgéa climate change actions.

Such knowledges are a fundamental and interwoven part of Indigenous cultures and are important
for understanding and responding to changes that are occurRoginstanceduring climatc and

other disruptions such as wildfires, extreme weather, and the CQ9Ipandemic, when access to
commercial foods may be cut off, traditional hunting, fishing, and gathering methods form a source
of local resilience. In addition to the information@hs. 2, 3, 4, 5, and 12, a resource for better
understanding this concept is thguidelines for Considering Traditional Knowledges in Climate
Change Initiative$ As described in th&uidelinesTribes must be able to choose to share or not
share traditional knowledges with others.

Provide adequate funding for climate change adaptati¢@hs. 412 and Appendix A). Inadequate
funding remains one of the greatest barriers for Tribes to plan for alaghto climate change, as
well as to mitigate climate change through greenhouse gas reductions and developing a zero
carbon economy (Chs. 4.2.1, 6, 7, and 12). For example, across thErildabcommunities are
experiencing land loss due to erosiongdiffing, and permafrost thaw (Chs. 4 and I@ationwide,

at least $6.2 billion is needed over the next 50 years to protect, replace, and move existing Tribal
infrastructure. This amount included least $175 million needed annually nationwide over the
nextten yearg(Ch. 10).

! Guidelines for Considering Traditional Knowledges in Climate Change Initiatives:
https://climatetkw.wordpress.com/about/
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Increase coordination among federal programs so that financial and technical resources are more
easily accessed by Tribes and are used more efficieMifien accessing climate change

adaptation resources, Tribes may face hurdles nawiga federal system in which funding and
technical expertise are dispersed across multiple departments and programs, each with differing
and sometimes complicated processes for accessing resources (Ch. 4.2.1, 9, and 10). For example,
programs that provid funding to construct public drinking water systems are located within seven
different federal agenciesind there is no lead federal agency or program to help communities

facing relocation (Ch. 4.2.1 and 10).

Build and retain capacity within Tribes to nmage and adapt their resources and infrastructure to
climate changehrough passing down of knowledge between elders and youth, workforce
development, professional training to increase technical and managerial expertise, and the
equitable and ethical usef tndigenous knowledges and Western science (see Chs. 3,4.2.1, 5, 7,
and 12). Tribal Colleges and Universities, for example, are important institutions for students to
transition from education to their careers as professionalsitwijob training prograns allow for

the application of emerging technologies such as those in energy generation; and hiring community
members first ensures the local community will benefit. Workforce development can transcend
inequity issues, contribute to strong economies, dr&dp maintain cultural integrity. Federal

responses should integrate support for these local capdatiiiding and retention efforts.

Provide Triballyfocused data, resources, and actionable scierteesupport Tribal decisiemaking

(Chs. 3 and 6 and Appdin B). Climate change occurs globally but is experienced locally in a variety

of ways. Climate change data that is more local and integrated with local observations and

1y26t SRAS OFly 06S Y2NB NBfSOFyd T2N LBWYAYy3a FyR
Climate TogP for instance, provides Pacific Northwest Tribes with reservasipecific climate

change data. Actionable science helpsple make better decisions about things they care about

YR aK2dZ R &aGFNI 2FF 6A0GK GKS jdSadaAz2yr a2KIFG R
engaging Tribes early and often (see above).

Support the planning and implementation of Tribaled solutions to Triballyidentified needs

(Chs. 4.1 and 12 and Appendix A). Due to colonization, Tribes have had decisions about their
futures imposed on them from outside entities. A key element of Tribal sovereignty involves Tribes
identifying their own needs androrities and leading their own responses and actions. The Climate
{ OASYyOS 1 ftAlLyOSQa ¢NROIf 22NJAy3d DNRdzZLJ A& 2y S
accelerating Tribal resilience in a Tribadlg environmentn whichthe planning and

implementation aspects are fully supported (narrative, Ch. 12). Another example is described by
the Nottawaseppi Huron Band of the Potawatomi in Ch. 4.1: they had concerns about air pollution
from area sources, which led to them directitingir resources to strategically install PurpleAir
monitors and develop an Environmental Dashboard to help protect the health of their Tribal
members.
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Key Message & Recommendation: Integrdtiplistic Responses ihine with TribalValues

As describe@bove, Tribal worldviews, experiences, and responses embody interconnectedness.
Cascading impacts from, and holistic and interconnected responses to, climate change are addressed
throughout the STACC Report and include actionablgssteich as:

When devebping climate change solutions, recognize the interconnectedness of systems and
consider strategies that achieve multiple objectivésee Chs. 4.2 and 5). Ocean acidification and
harmful algae events negatively affect Indigenous food systems and seburitgn health, and

local economies. Solutions like clam gardeessentially, rock walls in bays or inlets that increase
shellfish productivity are an integrated response to multiple climate change impacts (e.g., rising
tides, food security, and ocean acidition) and draw upon traditional knowledges. Exerting
economic sovereignty through sustainable enterprise development is another strategy Tribes use
to address system interconnectedness and achieve multiple objectives (see &didiGipnally,

rising af temperatures and incre&sg drought may stregsative vegetationleaving plants more
vulnerable to insect outbreaks and providing greater opportunities for invasive plants to become
established. Largscale, uncharacteristically higdeverity wildfireghat could contribute to

ecosystem conversion may continue to increase. Cultural burning is a stewardship practice that can
enhance ecosystem resilience to climate change and achieve multiple objectives by promoting
droughttolerant and fireadapted vegettion species; inhibiting insect pests that affect foods such

as nuts, seeds, and berries; mitigating lasgpale detrimental fires; and promoting the growth of
basketweaving materials and medicinal and food species. By working with the fire regimes of
native and nonnative vegetation, cultural burning can also inhibit the establishment of invasive
plants. Momentum is gaining for the use of this multifaceted strategy as recognition of the benefits
of cultural burning spreads beyond Tribal communities, sdientnderstanding of the role that fire
plays in ecosystems builds, and legal policies that limit cultural burns shift (Chs. 4, 4.1, 5, 8, and 12.)

Increase partnerships across jurisdictional boundaries and at different scales and integrate

climate changeconsiderations into ongoing planning and implementation proces¢€ss. 3, 4.2

6, 9, and 12). Climate change impacts are often interconnected and complex, sometimes crossing
jurisdictional lines. Integrating climate change into ongoing planning and imgpitation, along

with collaborative responses at larger geographic scales, has the potential to be more cost

efficient, more inclusive with respect to decistoraking,andless timeconsuming ando lead to

actions that are more sustainable in the longrterCh. 12 describes how Tribes are participating in

a variety of cros®oundary, collaborative projectscluding the Rio Grande Water Fund hosted by

The Nature Conservancy. The Fund supports acgée forest restoration by a variety of entities in

thel FGSNXYIGK 2F |y SEGSYyardS 6AftRTFANB (2 SyadaNB |
wildlife, both now and in the future. Examples of plans in which climate change can be considered
as one factor among many include: FEMA Tribal Hazard Mitigation Plans; EPA Tribal Environmental
Plans; Land/Resource Management Plans; Community Comprehensive RthBsAdorest,

wildland fire, irrigation, fish and wildlife, agricultural, and integrated resource management plans.

Implement climate adaptation strategies that are proactive versus solely reacfi@és. 4.2, 4.2.1,
and 11). In contrast to reactive respess, proactive strategies anticipate future scenarios and plan
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for problems that may occur before they take place, helping to minimize harm. Cliesiteent

drinking water systems, for example, provide reliable service with limited disruptions andfor har

in the face of changing environmental conditions and extreme climate events. If disruptions occur,
systems can recover quickly. Infrastructure deficiencies provide opportunities to install new
infrastructure in climateesilient ways that can help decreaemergencies. System upgrades
provide occasions to improve the climate resiliency of existing infrastructure.

Connect solutions to Tribal values and priorities, and recognize the tangible and intangible
significance of climate change impactBribes mayave different views than their nefribal
counterparts with respect to what they value and prioritize, and not all resources have tangible
value or risk of loss (Ch. 8). Ch. 5 describes how the Swinomish Indian Tribal Community, for
instance, developed tigenous Health Indicators (IHIs) that contrast somewhat with a more
western view of health. The indicators include community connection, cultural use, education,
natural resource security, saffetermination, and resilience. The Swinomish Tribal governimen
used these IHIs to prioritize and make decisions about how to use limited time and resources to
address sea level rise and storm surge impacts to key first foods habitats.

{ dzLJLJ2 NJjjustitrhidsitio@saway from fossil fuelsTribal sekdetermination means that

decisions made by individual Tribes will vary, bjusatransition away from fossil fuels and

towards renewable energy will ensure that regenerative and sustainable economies are a part of

the restoration of Indigendza LJS2 L SaQ tAFSglea o6/ Kad ¢ FyR 10O
dependent on fossil fuels, which is an unsustainable economic model, and the burning of fossil

FdzSta Aa dZ GAYFGSte@ RNAGAYy3I OfAYFH(HS OKFy3aSao ¢KS
YSEFNEXZ YR GKS Of2adz2NB 2F GKS FNBIFQa O2Ff YAYS ¢
transitioning to renewable energy development to improve the health of the community while also

creating new revenue and jobs (narrative, Ch. 7).

The 2021STACC Report is the first of its kind. Future STACC Reports will seek to identify new topics and
developments important to Tribes and current topics that this edition did not cover. The authors of
future Reports will also continue to strive to integratgpics holistically.

Building on the successes of Tribes and individuals who have dedicated their lives to elevating
LYRAISy2dza LIS2L) SaQ O2yOSNYy&a FyR AYLX SYSyidAay3a GKS
2021 STACC Report demonstrates the umicjimate change impacts experienced by @siland the

many ways thewre responding. Gaining an understanding of Tribal worldviews, traditional knowledges,

and the increased impacts that many Tribal communities face may lead to improved responses to

climae change in the U.S. and greater environmental and social justice for the original peoples of this

land. When we recognize we are not separate from our natural environment and value justice, equity,

and respect for all our relations, we may collectivathiave a society in which all can thrive.
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NOTES ON TERMINOLOGY

The termnology employed throughout th8tatus of Tribes Chapter Lead

and Climate Change Repeeflects an effort to emphasize | kyjewhyte (University of Michigan)
the importance of the meanings of Indigenous concepts,
worldviews, knowledge, and langges. In some cases, ther| ChapterCeAuthors

are straightforward words that can be used whose meanir| Status of Tribes and Climate Change
correspond appropriately with Indigenous meanings. In | Working Group (STACCWG)

other cases, readers have to exercise a respectful
interpretation that there may be few if any appropriate
Englishdnguage words that correspond appropriately with
Indigenous meaning§ome of theauthors of the
Indigenous peoples sections and chapter of the NCA4 Marino, D. (ed.)]institute for Tribal
developed a document titlethdigenous Peoples Environmental Professionals, pp.cL5
Terminology for the Fourth National Climate Assessrhent | 17.

wherethey thoughtfully laid out definitions of terms. While
for the most part, the terminology used in thiReport is in alignment with the definitions in the NCA4
terminology document, there are a few slight differences. Readers dRéportshould expect tsee
diverse choices made about terminology. The rule used ifRéaortis to use terminology consistent
with the best expression of information about Indigenous understanding, experience, and goals with
respect to climate changd&he authors collaboratedith one another to determine what choices would
be made about terminologyVhile the following list is not exhaustive, key terminology and stylistic
choices are as follows:

Recommended Citation

Whyte, K., & STACCW@Z021).
Terminology. Irstatus of Tribes and
Climate Change RepgMarks

Indigenous peoplest KS G SNX da Ly Ris B&ly BeizdlusitdSRséidfetSriniaing societies

whose political and cultural foundations pexist the formation of the United States, regardless of their
NEO23ayAlGA2y adGliddza oé GKS ! yAGSR {GFrGSa 3208SNYyYSy
recognized Tribes as 0020, Native Hawaiians, statecognized Tribes, and unrecognized Tribes and

peoples. More specific terms will be used where the particular government, legal, cultural, or diplomatic
aAaldzZ A2y Aa o06SAy3a NBT-8daEBnhaisridarbebaestRes&ed Bydrsing LIS 2 LI S &
terminology that acknowledges Indigenous governance systems. Indigenous peoples are not

stakeholders, but selfjoverning and sovereign societidhe authors of the Report musgly on general

g2NRa f A RN @G gei2ie dadieT® éomplex, pladeased institutionsand scientific

traditions, which can fatb convey the diversity of Indigenous peofdllifeways and social structureln

some parts of the &oort, the authors are deliberaté 2 dzad S ¢ 2 NRa NI dadRkd A SAINBGSH2 Yié
differences across Indigenous peoples.

Terms such as Tribe, Tribal, Tribal peoples, Tribal communities, and Indigenous peoples are all used
OKNRdzZaAK2dzi 0KS WwWSLENIX Fa | LIINRBLNAIF OGS légal,atdkS O2y
functional term used specifically to refer to the Indigenous peoples of Alaska.

2 Indigenous Peoples Terminology for the Fourth National Climate Assessment
http://www7.nau.edu/itep/main/tcc/docs/resources/Indigenous Peoples Terminology for NCA4 final.pdf
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Capitalization choicesConsistent with some academic and international conventions, there will be
capitalization of the words "Indigenous" and "Tribe/Tribalislimportant to be aware that there is no
universal or widely accepted rule about capitalization. Different authoritative sources on grammar and
stylet whether from professional societies, style guides, political agencies, or international
organizations offer different and incongruent guidance. The decisions about capitalization in this
Reportreflect the will of the authors and steering committee who sought to focus on being respectful of
Indigenous selfletermination and being vigilant about past anchtiauing textual assumptions that can
YFENBAYLFEAT S LYRAISy2dza LIS2L) SaQ LINBaSyOSo

In this Rport, theterms L Y RA 3 Sy 2 dza b | afefbeirty tedtd@ denoté dhkcdid nieéanings of
Indigeneity tied to government, culture, and diplomacy. For this readte Reportis conveying to the
reader meanings that actually do fulfill a certain conventional wisdom about when to capitalize. There
may be some isolated instances in tReportwhen capitalization may not be respédtor

conventional, which the Reptis leadauthors tookresponsibility in evaluating. In cases of the terms
"Indigenous peoples" and "Tribal nations," the réd#owed in the Report inot to capitalize "peoples”

or "nations," unless a particular usage is conventional in some contextexamsple of an exceptiois

the use of the term "First Nations" in Canada, which almost always capitalizes "Nations."

Terminology related to ecosystems and climate changey RA 3 Sy 2dza LIS2 L) SaQ (y26ftS
developed different concepts for undeasiding ecosystems, biodiversity, and climate change. Yet given
the dominance of the English language, Indigenous persons have had to find ways to communicate
collaboratively in English with ndndigenous persons. Indigenous leaders, knowlddggpers, ad

scholars have expressed concern that some Entfisluage concepts do not give sufficient awareness

or respect to how Indigenous peoples understand relationships with the environment, especially when
considering Indigenous conceptions of cosmology himsand responsibility. Terms or phrases like
"ecosystem services," "biota," or "invasive species" are important examples. These terms or phrases can
connote instrumental, physical, and transactional relationships with species and aspects of the
environment, but exclude relationships that carry important connotations regarding obligations and
responsibilities for caretaking and kinship that are fundamental within many Indigenous peoples'
cosmologies, worldviews, and culturde authors took seriously thgroblem of navigating the

dominance of the English language and how such dominance affects Indigenous expression.

The Rportdoes in places, use more Indigeneumspired conventions in English, where appropriate. For
example, instead of "ecosystem s&ms," some parts of thReportdiscuss responsibilities connecting

diverse species in mutually beneficial relationships. Instead of using scientific names for individual

species, some authors may use common names for ease of understanding by Indigermas.pi&t the

same time, some of these Englistnguage terms are best preserved to protect the scientific integrity of

the terminology within particular literaturdn other cases, Indigenous peoples have used these terms to
enhance communication within afticultural exchanges of informatioin some parts of the Report,

Gly26f SRISE Aa LI dz2NI AT SR a aly2e6f SRISE&AE (2 NBTFE
peoples and across them.
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Certainindigenousndividuals and cultures refer to living étnts as beings, and their use of this term

may apply to or encompass humans, plants, aninmlgven microorganisms. Additional context may

be provided as far as, for example, whether beings are welcomed or unwelcomed (e.g., pathogens) or
whether they hae long been present iilmdigenouscommunities or areas or whether they are newly
arrived (invasive).

Some Suggested Reading with Connections to Choices on Terminology

CANRI ad |, omMmpppod 2KEFEG 2SS 21 yh G2 ialé&dEthnic detyy LYy RA ISy
Labels. American Indian Quarterly, 23(2)21 https://doi.org/10.2307/1185964
IJIHDefiningIndigenousPeoplesWithinCanada.pdf. (n.d.). Retrieved November 15, 202@idroffournals-uvic
ca.proxy.lib.umich.edu/journalinfo/ijih/IJIHDefiningIndigenousPeoplesWithinCanada. pdf

CTKW (Climate and Titidnal Knowledges Workgroup) (2016). The Ethics of Traditional Knowledge Exchange in
Climate Change Initiatives. Earthzihép:// earthzine.org/2015/07/31/theethicsof-traditional-knowledge
exchangen-climate-changeinitiatives/. Retrieved December 1, 2020.

Johnson, J. T., Cant, G., Howitt, R., & Peters, E. (2007). Creatingléwitil Geographies: Embracing Indigenous
t S 2 L#n&wedyes and Rights. Geographical Research, 45(2Y1 20 https:/doi.org/10.1111/.1745
5871.2007.00441.x

Walter, M., & Andersen, C. (201&digenous statistics: A quantitativesearch methodologyalnut Creek, CA:
Left Coast Press.

Whyte, K. P. (2013). On the role of traditional ecological knowledge as a collaborative concept: A philosophical
study.Ecological processe&1), +12.

Younging, G. (2018). Elements of Indiger8tyse: A Guide for Writing By and About Indigenous Peoples. Brush
Education.
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ACRONYMS USED IN THIS REPORT

ACS
AF
Al/AN
AIHEC
ANCSA
ANTHC
AOS
AP
APHIS
AQP
ASPIRE
ATNI
BGA
BIA
BLM
BMP
BOD
BRFO
CAA
CAKE
CASC
CCHRC
CDC
CFLRP
cfs
CJRF
CNRA
CPN
CRCCS
CRS
CRWU
CSA
CSKT
Csz
CTKW
CTUIR
DOE
DOI
EAB
ECHO
EEOP
El

EPA

U.S. Census Bureau's American Community Survey
Acre Feet

American Indians and Alaska Natives

American Indian Higher Educati@onsortium
Alaska Native Claims Settlement Act

Alaska Native Tribal Health Consortium

Arctic Observing Summit

Adaptation Plan

Animal and Plant Health Inspection Service

Air Quality Program

Advancing Sciendeartnerships for Indoor Reductions of Smoke Expo:
Affiliated Tribes of Northwest Indians
BlueGreen Algae

Bureau of Indian Affairs

Bureau of Land Management

Best Management Practices

Biological Oxygen Demand

BlueRiver Foundation of Oklahoma

Clean Air Act

Climate Adaptation Knowledge Exchange
Climate Adaptation Science Center

Cold Climate Housing Research Center
Centers for Disease Control and Prevention
Collaborative Foredtandscape Restoration Program
Cubic Feet per Second

Climate Justice Resilience Fund

Chickasaw National Recreation Area

Citizen Potawatomi Nation

Cultural Resources Climate Change Strategy
Congressional Rearch Service

Creating Resilient Water Utilities

Climate Science Alliance

Confederated Salish and Kootenai Tribes
Cascadia Subduction Zone

Climate and Traditional Knowledges Workgroup
Confederated Tribes of the Umatilla Indian Reseorati
Department of Energy

Department of Interior

Emerald Ash Borer

Enforcement Compliance History Online
Environmental Education Outreach Program
Emissions Inventory

Environmental Protection Agency
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ESFs
FARR
FEMA
FHORT
FRP
FWS
GAO
GAP
GCRA
GIS
GLIFWC
GSHP
HAB
HAE
HEARTH
HITS
HMGP
HMP
HNR
HRL
HUD
HWB
IDEQ
IDJC
IEN
IGAP
IGSMCAM
IHIs
IHS

IK
IPCC
IPCCWG
IRMP
ITEDSA
ITEP
ITF
KSM
LAWA
LPNF
MACS
MCL
MTE
MW
NAFSI
NASA

Emergency SuppoRunctions

Federal Air Rules for Reservations

Federal Emergency Management Agency
Framework of Historical Oppression, Resilience and Transcendence
Fire Radiative Power

Fish and Wildlife Service

Government Accountabilit@ffice

General Assistance Fund

Global Change Research Act

Geographic Information System

Great Lakes Indian Fish & Wildlife Commission
Ground Source Heat Pump

Harmful Algal Bloom

Harmful Algae Event

HelpingExpedite and Advance Responsible Tribal Home Ownership
Home Inventory Tracking System

Hazard Mitigation Grant Program

Hazard Mitigation Plan

Hanford Nuclear Reservation

Health Reference Level

Housing and Urban Development
Health and Wellbeing

Idaho Department of Environmental Quality

Isle de Jean Charles

Indigenous Environmental Network

Indian General Assistance Program

Integrated Global System Modg&ommunity Atmosphere Model
Indigenous Health Indicators

Indian Health Services

Indigenous Knowledge

Intergovernmental Panel on Climate Change
Indigenous Peoples Climate Change Working Group
Integrated Resource Management Plan

Indian Tribal Energpevelopment and Seetermination Act
Institute for Tribal Environmental Professionals
Infrastructure Task Force

Kerr Sulphurets Mitchell

Lake of the Arbuckles Watershed Association

Los Padres National Forest
MultiagencyCoordination Groups

Maximum Contaminant Level

Menominee Tribal Enterprises

Megawatts

Native Agriculture and Food Systems Scholarships
National Aeronautics and Space Administration
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NAU
NCA
NCAI
NFIP
NGO
NHBP
NIACS
NICC
NIMS
NOAA
NPNH I
NPS
NREL
NRF
NTAA
NTEMC
NYCALC
O&M
ODEQ
PAH
PBPN
PM
PNSN
PNW
PSP
PTSD
PV
PWS
RCPs
RPS
RTC
SAFER
SAITC
SDS
SDWA
SEATOR
SMBMI
SMM
STACC

Northern Arizona University

NationalClimate Assessment

National Congress of American Indians

National Flood Insurance Program

Nongovernmental Agency

Nottawaseppi Huron Band of the Potawatomi
Northern Institute of Applied Climate Science

National IndiarCarbon Coalition

National Incident Management System

National Oceaniand Atmospheric Administration
Native PeopletNative Homelands second workshop
National Park Service

National Renewable Energy Laboratory
NationalResponse Framework

National Tribal Air Association

National Tribal Emergency Management Council
Native Youth Community Adaptation and Leadership Congress
Operations and Maintenance

Oklahoma Department of Environmental Qugalit
Polycyclic Aromatic Hydrocarbons

Prairie Band Potawatomi Nation

Particulate Matter

Pacific Northwest Seismic Network

Pacific Northwest

Paralytic Shellfish Poisoning

Posttraumatic Stress Disorder

Photovoltaic

Public Water System or Public Drinking Water System
Representative Concentration Pathways

Renewable Portfolio Standard

Reservation Tribal Council

Safe and Affordable Funding for Equity and Resilience
Southeast Alaskimdigenous Transboundary Commission
Sanitation Deficiency System

Safe Drinking Water Act

Southeast Alaska Tribal Ocean Research

San Manuel Band of Mission Indians

Sustainable Materials Management

Status of Tribes an@limate Change

STACCWG Status of Tribes and Climate Change Working Group

STAERL
STAR
STEAM
STEM
SYCEO

Sitka Tribe of Alaska Environmental Research Lab

Status of Tribal Air Report

Science, Technology, Engineering, &nt Math

Science, Technology, Engineeriaggd Math

Santa Ynez Band of Chumash Indians Environmental Office
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TAM
TAP
TAR
TCRP
TCUs
TDS
TEAM
TEISS
TERA
TNC
TWG
UCAR
UCMR
UNDRIP
USDA
USEPA
USFS
USGCRP
USGS
VA
VW
WCS
WaQl
WQMP

Tribal Adaptation Menu

Tribal Alliance for Pollinators

Tribal Authority Rule

Tribal Climate Resilience Program
TribalColleges and Universities

Total Dissolved Solids

Tribal Environmental Action for Monarchs
Tribal Emissions Inventory SoftwaBelution
Tribal Energy Resource Agreements

The Nature Conservancy

Tribal Working Group

University Corporation for Atmospheric Research
Unregulated Contaminant Monitoring Rule
United Nations Declaration on the Rights of Indigenous Peoples
United States Bpartment of Agriculture
United States Environmental Protectidigency
United States Forest Service

U.S. Global Change Research Program
United States Geological Survey
Vulnerability Assessment

Volkswagen

Wildlife Conservation Society

Water Quality Index

Water QualityMonitoring Program

21



INTRODUCTION

TheStatus of Tribes and Climate Change (STR&)rt Chapter Lead

seeks to uplift and honor the voices of Indigenpesples Dara MarksMarino (Institute for
across the U.S. to increase understanding of Tribal lifewa] Tribal Environmental Professionals)
cultures, and worldviewghe climate change impacts Tribe
are experiencingthe solutions they are implementingnd Chapter CeAuthors

ways that all of us can support Tribes in adapting to our | Status of Tribes and Climate Change
changingworld. The Indigenous peoples of North America | Working Group (STACCWG)

have seen many hardships, including legacies of coloniali
forced assimilation, intergenerational trauma, upheaval arj
repression of Native economic systems, and the Ios§ .of (2021). Introduction. InStatus of
ancestral lands, languagenatural resources, and traditions Tribes and Climate Change Report
but have continually proven to be resilient and innovative [MarksMarino, D. (ed.)]Institute for
finding solutions. This resiliency dates back thousands of | Tripal Environmental Professionals,

Recommended Citation
MarksMarino, D. & STACCWG

8SFN& (2 dAYS AYYSY2NRLFTE I pp. 2226. 2RI &Q

climate.Furthermore, as this Report and tarratives
herein demonstrate, Tribes are often at the leading edge in adapting to climate change; implementing
locallybased, scientifically supported actions to mitigate climate change; and creating the necessary
systemic shifts to reconnect people witloth environment and communityDespite this resiliency,

climate change impacts for many Tribal communities are already severe, the challenges they face
responding to impacts are daunting, and the need to take action is urgent.

Tribal ability to responda climate change is influenced by capacity and the degree to which they can
exercise their sovereigntyvhich is in turn influenced by external polici&#ge Doctrine of Discovery is

one such external policy and was utilized from the 114@0s through thenid-1900s to influence and
justify the dispossession of Indigenous lands. Ideas that led to the Doctrine of Discovery predate the
colonization of the Americas, with foundational elements dating back as early as the 1100s (Upstander
Project, n.d.)Federalindian policy has shifted over time, in large part due to the ongoing efforts of
Tribal communities who have continually engaged in activism, political participation, and resistance
movements Previous eras ofleral Indian policy include Relocation (182887)2 Allotment and
Assimilation (18871934), Indian Reorganization (133453), Termination (1953968), and Self
Determination (1968present) (Pevar, 2012)ost recently federal Indian policy has coupled Self
Determinationwith SelfD 2 S NY I y OSS § K A @nigking aNdBalityzA\l dandgé&h@it a A 2 y
NBaLl2yaAioAf dasduatdidn Wilkens & Kiilkébepiresiik Siark, 20)1This is implemented
acrossseveralfederal agencies througbelfdetermination contracts andompactswith Tribes to

manage, develop, and take ownership of th@iograms, functions, services, and activities, including
manyenvironmental and health programs.

3 The TreatyMaking Era (~17%8871) and the Removal Era (~18§2850) overlap with the Relocation Era; the
Removal Era is very similar to the Relocation Era
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On January 26, 2021, President Biden releaddém@orandum on Tribal Consultation and

Strengthening Natioio-Nation Relationshig&reaffirming the critical importancef Executive Order
MoMTpPpXS GKAOK OKINHS& ff FSRSNIf F3SyoOoasSa G2 Sy3al
GAGK ¢NROIFE 2FFAOAIE &ZE A ymembrandullopesivBtiNte fallowing ¢ NRA o |

paragraph:

American Indian andAlaska Native Tribal Nations are sovereign governments
recognized under the Constitution of the United States, treaties, statutes, Executive
Orders, and court decisions. It is a priority of my Administration to make respect for
Tribal sovereignty and sejovernance, commitment to fulfilling Federal trust and
treaty responsibilities to Tribal Nations, and regular, meaningful, and robust
consultation with Tribal Nations corneostes of Federal Indian policyhe United
States has made solemn promises tdbdlriNations for more than two centuries.
Honoring those commitments is particularly vital now, as our Nation faces crises
related to health, the economy, racial justice, and climate charge of which
disproportionately harm Native Americans. Historyndestrates that we best serve
Native American people when Tribal governments are empowered to lead their
communities, and when Federal officials speak with and listen to Tribal leaders in

formulating Federal paty that affects Tribal Nations.

Understanding Tribal Sovereignty

In order to effectively support Tribes in their efforts to address climate change, it is vital to understand

both Tribal sovereignty, setfetermination, the federatrust responsibility, and consultation

requirements within the govermentto-government relationship. Tribal sovereignty is the inherent
right of American Indians and Alaska Natives to govern themselves, and any decisions that could impact
their property or citizens must be made with their participation and consent (N\2D$8; USDOI

FrequentlyAskedQdzS 4 A2y as YORDO D {AYAfFNI G2 adrdiSaz ¢NARo6S

governments; to make and enforce laws, both civil and criminal; to tax; to establish and determine

membership (i.e., tribal citizenship); [and]ffoA OSy &S |y R NXB3dz | (S

I OGADAGASE

(USDOI FrequentBskedQuestions, n.d.). The Indian S&létermination and Education Assistance Act
of 1975articulates a pathway fofribal control, responsibility, and autonomy over progranmla
services usually administered by the Bureau of Indian Affairs (USD®OleSsifination, n.d.; USDOI
FrequentlyAskedQuestions, n.d). The federaust responsibilityaddresses the reality thatribal

nations ceded their homelands in exchange for thamgntee of protection of their rights to self
government and landand of provisiorfor federal assistance (NCAI Tribal Governance, n.d.). The
governmentto-government(or nationto-nation)relationship is a fundamental principle of the federal
trustresponsibility (NCAI State/Tribal Relations, n.d.), and goverrtoegbvernment consultation
must occur from the beginning stages of all decisimaking that could potentially impact Tribes.

4 Memorandum on Tribal Consultation and Strengthening Natiphlation Relationships, January 21, 2021,

https://www.whitehouse.gov/briefingroom/presidentiatactions/2021/01/26/memorandurron-tribal-
consultatiorand-strengtheningnation-to-nation-relationships/
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Elevating Tribal Voices

The STACC Report includes 34 narrai@nissions directly from Tribewhich are identified in the

Report by using green fonThese narratives include diverse voices that speak of the innovative, active,
collaborative projects addressing the serious challenges that Tribes face, their sefmchelutions,

their use of bothtraditionalknowledges and Western science, and much more. Impacts from climate
change and Tribal responses to climate change are as diverse as are the Tribes across the U.S. As the
narratives in this Report demonstrateany Tribes are on the cutting edge of climate change adaptation
and mitigation, while others struggle with limited capacity to respond to the major changes they are
experiencing. Tribes have shown time and again that their traditional lifeways, worlgWeasledges,

and wisdom provide guidance for the systemic shift that is hecessary to create a sustainable, reciprocal
relationship with the environment.

The design of the STACC Report reflects the intention to uplift and honor Indigenous Seixtésil
Briefing on Climate Change in the Tribal Congéxes an overview for the reader to deepen their
understanding of how Tribal lifeways and cultures influence their potential responses to climate change
and how their lifeways and cultures are dependapbn clean air and water, healthy soils, and the
ability to exercise their inherent sovereigntyectior2: Impacts& Solutions by Topis structured to
highlight theTribal narratives by including them in the beginning of each chapter, follyeeviews of
each topic by theliverse writing teams. Th€onclusionKey Messages, and Recommendationkides

a full listing of the key messages and recommendations generated by the authors of each .chapter
Appendix AFundinghighlights key resources to assistbes in developing funding strategies for Tribal
climate change projects, arppendix BResourceprovides descriptions and links tesources of all
typesmentioned throughout the STACC Report.

The topicreviews inSectiors 1 and 2 were written byteams of aubors representing a wide arrapf
backgrounds and expertisgho include elements from their own experiences and knowledge as well as
information from the most current peereviewed literature. These teams provideserseexpertise
writing stylesandperspectives otthe keypoints to aldress inTribalresponsato climate change.

The STACC Report seeks to create dialogue across diverse cultures, heritages, and worldviews. Many
Indigenous perspectives worldwide describe the envirentmclimate change, and the various impacts

and solutions as an interconnected whole, demonstrating some of the uniqueness of how Indigenous
peoples understand the world SeeChapter 2: Worldviews, Knowledges, & Social Impatie

Indigenous Holistic bfldview lllustration(Figure 1was developed for thiBeport to visually depict the
interconnected way in which many Indigenous peoples experience the world. For most Indigenous
communities, there is no separation between earth, sky, water, humansyasi plants, and other
elements. All are interconnected relations, and the experiences of one inevitably affect the others.
Other factors also influence these interconnected systems, such as the legacy of colonialism, guidance
from ancestors, choices toglahat will affect future generations, and climate change.

The 2021 STACC Report also seeks to inform the work of the U.S. National Climate Assessment (NCA). As
described in the next chapter, the NCA has included Indigenous peoples in the last serstrans,
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most heavily irChapter 15Tribes and Indigenous PeopiesNCA4 (2018), but the need for a deeper

dive into the experiences and circumstances of Tribal peoples required a novel approach. Hence, the
STACC Report was created. While the 2021 STACC Report addresses a wide variety of topics, it is by no
means exhastive of all the impacts felt by Tribes, solutions implemented by Tribes, or factors that

impact Tribes, as related to climate change. Future editions of the STACC Report will attempt to fill the
gaps left by the 2021 edition, as well as provide updates dlccur betweemow and the next
publication.
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Figure 1The Indigenous Holistic Worldview lllustration visually depicts the interconnected way in which many
Indigenous peoples experience the world and includes factors that influence the naturalfwendrious topics that

the STACC Report addressesmekided in the roots to demonstrate that while the Report is divided into independent
chapters, the topics are, in reality, part of an interdependent whole. The Illustration shape resembledra turtle
reference to Turtle Island, as some of the creation stories of Indigenous peoples of North America include a turtle,

which can be thought of as either the continent of North America or as the entire Earth, depending on the storyteller.
lllustration degyn: Coral Avery and Molly Tankersley
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SECTION 1: BRIEFING ON CLIMATE CHANGE IN THE TRIBAL CONTI

Chapter 1History of Indigenous Peoples in National Climate
Assessints

History of Indigenous Peoples in NCAs Chapter Lead

Key Message Kyle Whyte (University of Michigan)
Indigenous peoples have been substantively
involved in national and international climate
assessments for decades, and this involvement
has grown, including moradigenous
engagement and authorship on the third and
fourth National Climate Assessments. There is

Chapter CeAuthors

Julie Maldonado (Livelihoods
Knowledge Exchange Network),
Shannon McNeeley (Colorado State
University), Haley Mullen (University
of Michigan), Rachael Novak (Bureal

still much work to be done to engage and incluc of Indian Affars)
Indigenous perspectives, knowledge, and
expertise in climate assessments. Recommended Citation
Whyte, K., Maldonado, J., McNeeley
Recommendation S., Mullen, H., & Novak, R. (2021).

History of Indigenous Peoplas
National Climate Assessments. In
Status of Tribes and Climate Change
ReportMarks-Marino, D. (ed.)]
Institute for TribalEnvironmental
Program. Professionalgp. 27%33.

Future reforms ® make NCAs more inclusive
should acknowledge, learn from, and build on
Indigenous peopleg3nvolvement throughout the
history of the US Global Change Research

Indigenous peoples globally have worked to advance their equitable particigatlighstakes
AOASYGAFTFAO NBLRNIad LY bSg %SFHflIYyRXI F an2NRA 2 2NJ]A
establishment of the New Zealand Climate Change Programme in 1988 and a workshop that same year
SYGAdt SR a/ tAYFGS /| KI¥SEYot@zpl 85omeppPT 0 PYRKZISENRY A
ONBlIGAZ2Y 2F GKS I NOGAO /fAYIFGS LYLIOG !'aasSaaySyidz
2 | NV Ay 3 tithddine lafddedrreritly, the @incil consists ofightarctic statessixIndigenows

permanent participants, and various official observers. The Indigenous permanent participants include

GKS 1 £Sdzii LYGSNYIFGA2yLFf 1 8a20AF0A2yS BINGDiGEAO ! G§KI 6
Circumpolar CoungiRussian Association lofdigenous Peoples of the North, and Saami Council (Arctic

Climate Impact Assessmef004).Diverse scientific reports, more locally and globally, have their own

histories of engagement with and involvement of Indigenous peoples, for example: Goodd al.,

2018; IPCC, 2019).

In the U.S., diverse Indigenous peoples and Indigenous educational institutions, such as Tribal colleges
and universities, have long been involved with scientific research and assessment performed by federal

and state agencies niversities, and nonprofit organizations. We will discuss the many ways that, since
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at least the mid1990s, Indigenous persons have been substantively involved with the U.S. Global

Change Research Program (USGCRP), a program mandated by Congress lalti@h&ige Research

I OG 6D/ w!'od ¢KS D/w! 2F mdpdpn aSS{a G2 FIRGFHyOS al
research program, which will assist the Nation and the world to understand, assess, predict, and

respond to humasnduced and natural processe@st 3If 206 f OKI y3aSdé

One of the first engagements was the Native Peoplative Homelands Workshop (Albuquerque, NM

1998), which was organized by NASA and the Intertribal Council on Utility Policy. The workshop included
over 100 participants representingibal leadership, Tribal organizations, Indigenous knowledge

keeping traditions, U.S. government, and climate sciencefimbalreport from that workshop, titled

Circles of Wisdonwas published in 2002 (Maynard, 200R)e report references the Indigensu

focused chapter in the first NCA (NCA1) (National Assessment Synthesis Team, 2000). It states
GC2tt2pAy3a GKAA ¢2N] aKz2L)E GKS RAaOdzaairzy NBadz (a
synthesized and augmented based upon comments from a numheoriishop participants and other
NEOASGHGSNE Ayia2z 6KFEG A& y2¢ [/ KFELIGSNI M 2F GKS
Notes). The chapteristitted,t 2 i SY G At / 2y aSljdzSy0Sa 2F [/ tAYIGS
t S2LX Sa YR | &a8lf{2000Ra¢ o1 2dza

O{ @
£ b0

The chapter highlighted the importance of Indigenous knowledge systems and that Indigenous peoples
have a history of relating to humataused climate change through lande changes imposed on them

by the actions of U.S. citizens andipgmakers. Key issues included tourism and community
development, human health and extreme events, rights to water and other natural resources,
subsistence economies and other natural resources, and cultural sites, wildlife, and natural respurces (
351). The chapter advocates for more research relating to Indigenous peoples and climate change while
raising ethical concerns about previous abuses by researchers. NCA1 also included an Overview Report
that was intended to be more widely accessible to thélp Limited material from Chapter 12 was

included within a regional section in the NCA1 Overview Report. A 1999 Special Issue on Indigenous
peoples and climate change in the academic jouNetive Americaseferences the Native Peoples

Native Homelandgiorkshop and the GCRA (Barriero, 1999).

LY b/!'H 6YFENX SiG Ft®dX wnnpdI GKSNB | NBE NBFSNByOSa
@dzt YSNIYoAfAGASEaE 2F blFidABS ' YSNAOFIyas AyOfdzZRAY3 «a
reduction of availability of traditional food sources, problems of Indigenous peoples being subject to

flooding and erosion, and how Native cultures in the Southwest are vulnerable to climate change

impacts on water availability and quality. In referencesdgional climate change impacts in the Great

Plains, Southwest, and Alaska, some Tribal issues are referenced. There is no Tribal chapter, nor are
Indigenous peoples referenced in the recommendations. It is unclear how Indigenous authors or topical
expelts may have contributed. At the same time, during this broad period, Indigenous peoples

continued to organize efforts to address climate change. The Indigenous Peoples Climage Chan

Working Goup (IPCCWG@Gyas established at Haskell Indian Nations Unite(2006) (Shephet@016).

Members of the IPCCWG have contributed to NCA and other climsassments. Grossman

documentedreports and conferences on Indigenous peoples and climate change during the years 2006
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and 2007 (GrossmaB008,2009), suchasthe 2 NI K¢ S&ad LYy RAIY ! LILX ASR wSasSt
titted Climate Change and Pacific Rim Indigenous Na(ROG6).

A second Native Peoplkdative Homelands (NPNH I1) workshop was held in 2009 on the homelands of
the Shakopee Mdewakanton Sioux Comntyiat the Mystic Lake Casino Hotel in Minnesota (Maynard,
2014). Close to 400 Tribal leaders, elders, scholars, and students convened to share Indigenous
perspectives and solutions. The Mystic Lake Declaration (2009) was written there and was intended as
input into the 15th Conference of Parties of the United Nations Framework Convention on Climate
Change. Thdeclaration tied climate change adaptation issues to human rights, the sacredness of
human relationships to the land, Indigenous knowledge traditiamsl concerns about certain solutions

to lowering carbon footprint, among other topics.

Over 20 people served on a technical team for Indigenous pe@piesivement in NCA3 (Melillo et al.,
2014), which would lead to a Tribal chapter (Bennett et2f114). Technical input was provided, in part,
through regional workshops that produced repof@oastal Louisiana Tribes, 20Rdley, 2011; Souza

and Tanimoto, 2012). There were also Indigenous regional reports and media created outside of these
workshops (Blanchard, 2013; Redsteer et al., 2013; Ojima et al., 2015). An author team was developed
that synthesizedtte information provided by the technical team, resulting in ME@A3Chapter 12,
Indigenous Peoples, Lands, and ResoyBesnett et al., 2014).

The efforts leading to NCA3 coincided with increasing Indigenous leadership in climate change

nationally, as well as federal funding and support for Indigenous climate initiatives. For example, the

National Center for Atmospheric Resegrofanaged byhe University Corporation for Atmospheric

Research (UCAR)egan hostinghe Rising Voices Center for Indigenous and Earth Sciemcies) is

joinlyFdzy RSR 6& GKS bl A2yt hOSI yA O)OffigeRor CoasaR 4 LIK SNA O
Management. RisitnVoiceseeks to bridge diverse worldviews on climate change, with an emphasis on
Indigenous knowledges. The Indigenous Peoples Climate Change Wer&ingycontinued to hold

studentoriented events engaged with saiific and other climate changesuegShepherd, 2016). A

U.S Forest Service technical report on climate change impacts on Indigenous peoples was published as

an interim synthesis between NCA3 and NCA4 (NeBuwmith et al., 2016). The®DS2f 2 3A OF f { dzNIJ:
Climate Science Centers (now GitmAdaptation Science Centers) established some Indigenous

consortium and partners members, such as the Chickasaw and Choctaw nations and the College of
Menominee Nation. The Bureau of Indian Affairs (BIA) initiated funding support specifically for Tribal

climate resilience in@L1 and focused its support omifal adaptation planning, training, data
RSOSt2LIYSy i YR fSFRSNAKALI Sy3rasSySyidod ¢KS 5SLI N
Change and Natural Resource Science included members eapires Indigenous peoples and

Indigenous issues. In 2014, the committee published a report with a priblienate Change and

Indigenous Peoples: A Primand a guideTraditional Knowledge Guidelin@dorishima 2014; Climate

and Traditional Knowledges Workgroup, 2014). By 2014, Congress appropriated $10 million and
ddzLILR2 NI SR GKS . L!'Qa ¢NARolFf /fAYFOS wSaAfASyOS t NP
its support. A special issuethie peerreviewed journalClimatic Changfocusedon issues related to

Indigenous peoples and climate change in the U.S. context, with over 50 authors contributing, the
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majority of authors being Indigenous (Maldonado et al., 2082016, USGCRP produced a synghesi

report on climate change and health (USGCRP, 2016). There is a subsection of Chapter 9 on Indigenous
peoples. The subsection covers diverse health issues tied to food and nutrition, cultural and family
integrity, traditional practices, and mental héalin 2016, NOAA&stablished a 1'Bnember Advisory
Committee for the Sustained National Climate Assessment, which included two specialists in Indigenous
climate change as part of the membership (National Oceanic and Atmospheric Administration, 2016).

NCA4 (USGCRP, 2018) was the first time there was a concerted effort to ensure Indigenous authors and
sections were spread throughout the report on each of the regional chapters. The team of
approximately 50 authors also conducted an assessment of Indigeetaied terms throughout the

entire NCA4 draft to develop a set of consistent terms as a reference for all of the NCA4 authors. The
Tribes and Indigenous Peoptdmpter features an interactive map of Tribal climate change initiatives,
primarily supportel through federal funding sources, organized by the BIA, which at the time of
publication had 800 initiatives (Bureau of Indian Affairs website, 2021; Jantarasami et al., 2018).
Currently the map has well ovejODO entries of fiibal resilience actionsSSimilar to NCA3, there was
considerable effort to get input andhgage Indigenous peoples andbil experts throughout the U.S

and its territories through regional workshops, engagement at major conferences, webinars, focus
groups, minigrants for communit meetingsand publicizing of the opportunities for public review
throughout Tribal distribution networks.

Over time, Indigenous peoples have engaged in diverse ways in NCA. In the case of certain aspects of

NCA, Indigenous engagement has increasedy aadhrough the continuation of a dedicated chapter to

Indigenous climate change issues in each NCA. This has led to a wider array of credible sources of
AYF2NXYIEGA2Y 6SAy3 AyOfdzZRSR Ay (GKS LINPINI YQ& NBLERN
aaaSaavySyid 6.dzA1 SNJ SG £ dX HamoYHTO &GFGSRZ a¢KS b
engagement in future assessments and include Tribal engagement as a metric of success for ongoing
STT2NIL a ¢
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Chapter 2: Wrldviews, Knowledges, & Social Impacts
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Indigenous peoples have their own systems ¢
governance that have norms of behavior for
land use and land care.

A growing dialogue among some Indigenous
peoples articulates Indigenous knowledge
systems through an understanding that all
things are interconnected.

Legacies left by colonialism in economic, soc
environmental, and educational systems havg
altered lifeways, traditions, practices, custom
and values of Indigenous peoples, influencing
their understanding of how climate chga
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Recommendation

Climate change policy and climate science fields
should respect Indigenous selétermination in
governance and knowledge exchange. Indigenoy
peoples should be consulted meagfully from the
earliest stages of policy and research developme
Legal, policy, ethical, and cultural best practices
and requirements should be followed to make
consultation meaningful.

Indigenous Worldviews, Sovereignty, and Climate Change

tKAa aSOlAazy asSSi1a (2 LINPOARS a2yYy$S 2F G(GKS 3ISySNIf
sovereigntyandintends to be useful for contextualizing the issues, knowledge, experiences, and
recommendations to which this report bears witness.

Indigenous peoples have their own social and cultural norms of behavior and action governing
interactions between peopland the land, water, air, plants, and animals that all share environments
together. These norms include systems of governance regarding protection and transfer of knowledge
that have been developed over countless generations and are commonly expresseghthaoguage,
practices, ceremonies, traditions, educational programs, mentorship bonds, and kinship networks (e.g.,
clans, lodges) (see, for particular examples, Trosper, 2009; Menzies, 2006; Kimmerer, 2013). Today,
Indigenous peoples also commonly emploethods adopted from other cultures to formalize and

record their expectations for normative behavior and action by enacting written laws, policies, codes,
regulations, rights, rules, resolutions, procedurasd protocols as setfetermining sovereign
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governments (see, for particular examples, Chief et al., 2016; Royster et al., 2002). As political
sovereigns, Indigenous peoples engage in diplomatic relations with local, regional, state, national, and
international governments through multilateral lawaapolicies, including treaties, statutes, and
agreements that set forth rights, requirements, obligations, duties, and responsibilities.

CKSNBE NBz 2F O2dzNBS>S YlIye RAYSyaAizya 2F LYRAISy?
semanticinadequaiA Sa 2F G KS @S NagithouplSINdigendus pedideRateidiSabsa @ ¢

internally and across peoples in terms of their worldviews, religions, and practices, there is an

overlapping dialogue among many Indigenous people about how Indigenous cultistesiels, social

institutions, and knowledge systems provide critical context, knowledge, and practical wisdom regarding
adaptation and mitigation in relation to anthropogenic climate change. The authors of this chapter seek

to convey some key points reghing this overlapping dialogue and provide a snapshot of some of the

relevant literature.

LY GKS | of 010 BRDSHNFYBFRY NEY O GA2yaKALE Aa | G§SNY dz
relations with the U.S. federal government and to set forth estagons of how Tribes must relate to

other units of government (whether those expectations are satisfied in practice). Due to long histories of

legal relationships evolving between federakgognized Tribes and the U.S., the exercise of Indigenous
soveSAdyitie Aa GSGKSNBR (G2 | ®{d az2@SNBAITyGer ogKAOK A
I yY6IEGA2Yy d¢

LYRAISy2dza LIS2LX SaQ RADGSNES ¢2NI ROASsa yR aeadsSy
change adaptation and mitigation, informingwdhey address impacts on their cultures, economies,

multilateral governance relationships, and stewardship responsibilities toward the environment and

future generations. As contemporary political sovereigns, Indigenous peoples recognize that self

determination and intergovernmental relations are cornerstones of solutions for addressing global

issues of climate change as well as opportunities for adaptation and mitigation. Yet, as nations within a

nation, their sovereignty is both protected and limitedgspting within the bounds of treaties, acts of

Congress, executive orders, administrative agreements, and court decisions. For federally unrecognized
Tribes, Native Hawaiians, and other Indigenous peoples, their externally acknowledged sovereignty is

more limited than federally recognized Tribes.

Addressing climate change is connected with the issue of how people come to know climate change
(Callison, 2014). Indigenous peoples have diverse cultures, histories, social institutions, and knowledge
systems that are highly relevant to understanding envirental change, whether changes are seasonal,
intermittent, or longterm. Ancient stories kept by Indigenous peoples tell of social and environmental
disruptions and convey lessons learned from the observations, experiences, and responses of their
ancestorgTherrell & Trotter, 2011). Many Indigenous families, communities, and governments practice
or are guided by traditions of living that pay close attention to the dynamics of seasonal and climatic
change (Child, 2012; Hatfield et al., 2018). The langudadesligenous peoples often incorporate

specific terms to reference or describe local places, events, or times of importance, such as timing of
flowering, migrations, fruiting, wildlife movements, plant ldgcles, or availability of water. Indigenous
linguistic scholarship has demonstrated important relationships between how language connects to
knowledge and a sense of responsibility for protecting the environment (see Noodin, 2@l Dh et

al., 2021, for example). Indigenous knowledge is often artiealdahrough concepts and practices that
express interconnections across spatial, physical, spiritual, cultural, political, and temporal dimensions.
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Stories and lifeways frame and draw on titested knowledge systems. Indigenous peoples have
depended orsuch knowledge systems for surviving and maintaining continuity in complex, uncertain
environments to sustain food, medicine, and materials and develop methods to successfully negotiate
shortages and crises. Such histories, memories, and experienceotaatmrecognition of the need to
honor the wisdom and decisions of ancestors and the profound responsibility to carefully consider the
consequences of decisions and actions for future generations. Indigenous knowledge systems are
sometimes articulated gglacebased, yet they are far from static or limited in their geographic usage.
Scholarship has covered how Tribes have used their knowledge systems to rebuild their societies after
forcible relocation to territories hundreds and sometimes thousands tésraway from their

homelands (see Carroll, 2015).

LYRAISy2dza LIS2L)X Sa a2YSiAYSa NBfe& dzZlRy 9y3IftArak fI
2N Gttt 2dzNJ NBfFdAz2zyaé¢ G2 GNEB G2 O2y@Se (KS AYLRN
on which their worldviews and knowledge systems are based. It is critical to understand that the

worldviews of Indigenous peoples deeply tie the past to the present and the present to the future.

Societal continuity of Indigenous peoples means that Inaigis persons seek to acknowledge explicitly

that their decisions and actions of today are influenced by the experiences of their ancestors. Their past

is colored by a long, painful history of social and economic disruption from broken treatieghé&ind

assimilative education, territorial trespass, cultural erasure, and the denial of their rights+to self

determination (Hartmann & Gone, 2016).

Many U.S. laws, policies, and practices subsequent to the signing of treaties have led to the loss of
access ath inherent rights to the lands, water, and plant and animal species. This loss of access and
inherent rights is a major factor creating challenges for Indigenous peoples to adapt to and mitigate
climate changeto which some of the material in this repdsears witness. As a matter of general

context, the U.S. allotment policy of the 1880s, for example, dispossessed Indigenous peoples of 90
million acres of land. The effects of colonialism on economic, social, environmental, and educational
systems have atred, disparaged, and disregarded lifeways, traditions, practices, customs, and values of
Indigenous peoplegreating generational and intergenerational trauma (Walters et al., 2011). The long
lasting effects of such deeply rooted historical trauma matytr@operceived outside of Tribal

communities, but are leading concerns within these communities (E€anspbell, 2008).

Indigenous peoples have, at the same time, worked ingeniously to create legal and policy avenues to
recover and protect their landsnd selfgovernment. Many such avenues are crucial to addressing
climate change. The expansion of Tribal lands through bringing fee land into trust (a repudiation of the
General Allotment Act) and legislation like the Indian-Belfermination and Educatiofissistance Act

of 1975, as amended (25 U.S.C. 450 et seq.), and the Trib@&elfnance Act of 1994 (25 U.S.C. 458aa
et seq.) involve Tribes taking on programs and services the federal government had administered in the
past. Court decisions have lampartial victories for Tribes, such as the Boldt Decision that affirmed
treaty rights to the fishery in Washington state. Staaad urrrecognized Tribes, working without
affirmation of their seHgovernment, have strategically used incorporation as(63) nonprofits as a

way to build capacities to provide services for their members. They have used private conservation tools
as well to protect their lands (see Middleton, 2011). Native Hawaiians have organized through
institutions such as the Office bfawaiian Affairs (OHA), a sglfverning corporate body established in
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the 1978 state constitution of Hawaii (OHA, 2021). IHteligenous organizations, such as the Inter
Tribal Timber Council (ITC), have developed strategies for sustainable econo@j&0(3).

Ethics of Multcultural Knowledge Exchange

This section discusses one of the most prominent issues in Indigenous f@&ngagement with major
climate science institutions: the exchange of knowledge about climate change. There are ethésl iss
that must be understood when people seek to braid diverse knowledge systems together. The Climate
and Traditional Knowledges Warkbup developed a set of proposed guidelines for Indigenous peoples,
scientistsand government professionals when workingh Indigenous knowledge and content with
strong cultural and economic values for Indigenous peoples. This section directly reflects some of the
information from the guidelines, used with permission from the authors of the \gforkp.

Indigenous peopledo not generally view knowledge or science as simply information. Rather than a
form of bare information, knowledge is deeply and inextricably linked to Indigenous origins, ancestors,
lands, and traditions (Forbes, 2001; Greenwood & Lindsay, 2019). Incsrnmaunities, knowledge

often comes with obligations and restrictions for its use (Climate and Traditional Knowledges
Workgroup, 2014). Indigenous knowledge systems are connected to Indigenowesaimination as
peoples. Based on these reasons, there ethical issues that can arise when Aodigenous individuals
and institutions seek to exchange information about worldviews and knowledge tied to climate change.

These guidelines created by the Warup are intended to cover, in particuldraditional knowledge in
relation to climate change within the context of potential risks to Indigenous peoples in the U.S. for
sharing traditional knowledge in federal and other Rmaligenous climate change initiatives. Traditional
knowledge refers to some dimeiasis of larger Indigenous knowledge systems described in the previous
section, but there are some challenges with delineating traditional knowledge by definition. Both the
words "traditional" and "knowledge" carry much baggage in English and can inastebpobjectify,
essentialize, or interject foreign understandings and assumptions. "Traditional" tends to characterize
what is being referred to as "old" in time, passed in a material way "from generation to generation."
While this is a common way thattditional knowledge is transmitted and characterized by Indigenous
persons, Indigenous knowledge keepers may also receive knowledge through spiritual means,
ceremonies, and direct communication with othgran-human beings, persons, and entities (ANSC,
n.d.; Simpson, 2000). Whatakes such knowledge traditional is not its age in the Western time system,
but its spiritual origins and relational validitythe way it fits into the First Instructions or ancestral
teachings of the Tribes (Marsden, 2004).

Thegur St AySa F20dza 2y (g2 F2N¥IFGAGS SGKja@ f LINRY OA LJ
LYT2NXYSR /2yaSyilioé . NRIRfeéx (GKS&S LINAYyOALX Sa Sadil
NBflFGA2yaKALIA® &/ 2yasSyité NBO2aw govethancenérindiandS I OK ¢ NA
expectations that guide and structure how different facets of traditional knowledge are treated by
LYRAISYy2dzA YR 20KSNJ SyGuAaidAasSas FyR Y2NB oNRFRf& N
involves the identificationrad avoidance of risks that could lead to loss or harmful misappropriation of

traditional knowledge (CTKW, 2016).

Traditional knowledge has been shared most successfully where Indigenous protocols are respected and
followed. However, much work remains tagure that there are appropriate legal, policy, and ethical
protections wherever traditional knowledge is shared outside of Indigenous territories and governance
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systems (Norgaard, 2014). Namdigenous persons must understand that sharing traditional kedge

may carry risks for Tribeas there are many potential conflicts of worldviews and laws and few
safeguards for their protection. Used in compliance with these protocols, traditional knowledge is often
essential in providing solutions to climate clggnmpacts (CTKW, 2016).

The account of traditional knowledge just offered here is generalized and does not express the beliefs of
any particular Indigenous peoples. Each Indigenous peoples should be consulted for their views on what
traditional knowledgameans to them. The account in this section is meant to illustrate some of the
fundamental challenges of working with traditional knowledge. Indigenous peoples and persons in
practice live in multiple worlds, and the phrase "traditional knowledge" is useaultiple senses both

within particular Indigenous peoples and when working with #hedigenous persons, institutions, and
agencies. Some ways that Indigenous peoples use and share their knowledge are more like a kind of
practical information, and Indigmus knowledge holders often share the informational aspects of their
knowledge while keeping the spiritual aspects to themselves (SAMHSA, 2009).

CaseStudyTK S { GFGS 2F 2x1a02yaiyQa wSalLlSOl¥FdzZ Lyi
The Wisconsin Governget up the Governor's Task Force on Climate Change in 2019, including the
River Band of the Lake Superior Tribe of Chippewa Indians and staff members from the Great Lake
Indian Fish & Wildlife Commission (GLIFWC). The Task Force was open towitdnKimdpes and
bringing in Indigenous knowledges they were willing to share in order to inform the science and gef
policy recommendations for the state of Wisconsin. The GLIFWC spokesperson brought in traditior
knowledges from Ojibwe rice chiefs mimonitor and interpret the health of manoomin, or wild rice, th
is a sacred and culturally important food. One observation from traditional knowledge, not generally
appreciated by scientists, was that there had once been seven bodies of water in tegSolOjibwe
reservation that had now merged into a single body of water due to increased runoff. The rice harvs
has decreased dramatically, to 5% of prior levels. A rice chief with Sokaogon Ojibwe believes this i
to brown spot disease and rice wolinfestations associated with higher runoff from extreme weather
events and increased humidity associated with climate change (Vaisvilas, 2021). These observatio
brought the Task Force to recommend creating a permanent Manoomin (Wild Rice) Stewardsitp G
to work directly with rice chiefs from Tribes that voluntarily choose to work with the Council to provi
traditional knowledge expertise to the state of Wisconsin. The state is establishing a permanent
institution that will allow for the voluntaryubmission of information drawn from traditional knowledge
that will provide a venue for manoomin rice chiefs to discuss their observations and assessments g
make decisions about what to share with the state. The Council can hopefully provide a tesioeed a
way to spread the institutionalized use of traditional knowledges in a way that is controlled by the
knowledge keepers.

Social Impacts on Indigenus Peoples from Climate Change

Climate change has multiple and interconnected impacts on Indigegmeesrnance systems. Impaets

based language in risk and vulnerability assessments can take the form of victimhood where Tribes are
viewed as passively and adversely affected by climate drivers beyond their control (Cameron, 2012;
Haalboom & Natcher, 2012a(lison, 2014; Whyte, 2016, 2013). Indigenous peoples are active, self
determining societies, and they are working to heal and negotiate historical traumas, rebuilding their
identities and strengthening resilience to climate change impacts. This sectisrbeuead with great

care given its coverage of the social layers that are connected to climate change.
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Indigenous peoples have diverse histories. For many Indigenous peoples, the influence of historical
traumasis aprominent dimension of their recertistories. It is necessary to understand these traumas
in some depth to appreciate ongoing challenges to addressing climate change (Billiot et al., 2020).
Historical trauma interacts with other oftelinked social determinants of vulnerability such as low
income, socieeconomic status, lack of savings, lack of information, inadequate housing, chronic
diseases, disabilities, minority status, and linguistic vulnerability (see review in the context of CVID
Hathaway, 2020). Further social vulnerabilitieis@as a consequence of AI/AN resoued place

based lifeways (Ford, 2012).

These impacts must benderstoodunder different frameworks. Indigenous researchers have assessed
Indigenous responses to climate change impacts through the following andfotineeworks necessary
to understand them from an Indigenous lens. These frameworks are not exclast/éhe authors who
worked on this section emphasize that the categories are provisional.

AnlIndigenous decolonization framewaz&n focus on ta capacity to respond within
Indigenous concepts, methodologies, processes, understandings, assessment criteria, and
indicators that are understood by them and compatible with their cultures (Armsirb®@g;
Simpson2017; Dhillon2018; Yazzie KieslingBaldy 2018).

AnIndigenous agency framewodan emphasize the governance and decisitaking
dimension of Tribes as agents that actively shape their own destiny through full automaimy a
seltdetermination (Abate &ronk 2013; Maldonado et al2013; Carro]l2015; Chief et a|.

2016; McNeeley, 2017; Donatuto et al., 2020).

AnIndigenous survivance/continuance framewoah focus on the goals of responses that
are more than targeted toward cultural survival or subsistemses somethes presented.
Indigenous responses to challenges are strongly based on their values, creativity, and ingenuity.
It is not enough just to solve a problem, but to solve it in a way that is consistent with such
values as ancestral teachings, moral respolisds, relational accountability to community and
the natural world, trust, reciprocity, and consent (Vizenor, 1999; Goeman, 2009; Wildcat, 2009;
Ortiz, 2011; Maracle, 2015; Whyte, 2019). Because of their unique origins;ljzlaed histories,
collectiveidentities, and deeply spiritual beliefs, climate solutions often involve negotiations
within their Tribes and with morthan-human beings (GLIFWC, 2019).

Indigenous responses to climate change therefore attempt to solve the problem while ensuring that it
moves the collective whole of Indigenous ways of being, knowing, and doing in ways that are active,
engaged, resilient, and sustainable. They work to reaad/ continue the culture as a whole rather than
focus narrowly on technical solutions implemented by experts. Their responses usually involve the
whole-of-community and achieve this through their own worldviews (Maldonado et al., 2013; Whyte,
2017). Thébibaginjigaadeg Anishinaabe Ezhitwaad Tribal Adaptation Menillustrates the use of

these kinds of frameworks (GLIFWC, 2019). Anishinaabe peoples of the Great Lakes region assess
adaptation opportunities through multiple perspectives. They assess climgponses using some
common nonTribal frameworks (e.g., reduce biological and anthropogenic stressors, promote
landscape connectivity). They also assess impacts and responses in a cultural framework (e.g., actions to
help morethan-human beings to adapimaintain reciprocity and balance, and frame actions in the
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context of cultural calendarsi Tribal Adaptation Menexemplifies diverse dimensions of
decolonization, agency, and survivance/continuance.

One reason why decolonization, agency, and survivaooéinuance frameworks are critical isat
Indigenous lifeways, wellness, and political sovereignty are vulnerable to climate change. Many
traditional activities occur outdoors on the land. The elements of the natural world that they depend
upon are affeted by climate impacts (Houser et al., 2001; Maldonado et al., 2013; McNeeley, 2017;
Jantarasami et al., 2018; Donatuto, 2020). Their ways of life are fundamentally retattbegldo not

just utilize the environment, they inhabit it and maintain spiritaad mutual relationships with multiple
tangible and intangible beings that may also be affected by climate change and nonclimate stressors
(Hatfield et al., 2018; Thomas et al., 2019).

Tribal vulnerability varies and is affected by interacting and cerpistorical, political, and social

factors, such as differential access to resources, poverty, and different ways of accessing and
transmitting knowledge (Thomas et al., 2019). The existing historical context of trauma, discrimination
and neglect, and gh connectedness to and dependence on the landscape and seasonal timing
increases exposure among many interrelated facets of Tribal culture that can cause cascading impacts
on multiple dimensions (Clarke et. al., 2018; Lawrence et al., 2020). Extremgacéwents such as

floods or extreme heat events, in addition to impacts from lorgeem climate changes, can harm

health and make activities risky, dangerous, or impossible, e.g., outdoor work and traditional activities
under extreme heat events, harvésg of driftwood during breakup of river ice, or hunting over thinning
seaice (Hansen et al., 2013; Jones et 2D015; Sharma et al., 2020). These multiple and sometimes
cascading impacts can interrupt the transmission of traditional knowledge and raordhkead to the

loss of trust in traditional institutions and external partnerships and cooperation (Billiot et al., 2019;
McKinley et al., 2019; Lyver et al., 2019; TPEHTT, 2019).

Impacts associated with climate change affect Indigenous peQpleastructure, energy systems, and
businesses. Economic disparity is a major factor that increases the impact of climate change on
wellbeing Access to economic resources, resilient infrastructure, and diverse economic opportunities
allows Indigenous peoples atiteir communities to be proactive in addressing their priority issues. A
thriving economy offers flexibility and adds to the capacity for addressing challenges. It allows for Tribes
to maintain and attend to their aging infrastructure. It allows them timoate community resources

that are threatened by flooding, sdavel rise, or coastal storm surges. It allows Tribes to hire staff to
research the loss of habitat for subsistence species and to design and implement habitat restoration
projects to improveaccess to culturally important fish and wildlife. Funding allows Indigenous peoples
to developforestmanagemenplans so that their forests are less prone to drougittuced disease,

pest infestation, and subsequent wildfires. Thriving economies also allow Tribes to protect and care for
the most vulnerable individuals and families in their communities and to moaiterall physical and
mentalwellbeing(NCAI, 2017; NCAI, 2019; ATNI, 2020).

In addition to reducing economic disparities, measures are needed to address the historical traumas
that Indigenous peoples face and revitalize Tribal institutions, language#;aatiional knowledge

systems. Activities that work to restore relations with the land, waters, and living world are necessary to
restore balance in social systems (Maldonado, 2018; McGinnis et al., 2019; Donatuto et al., 2020). For
Indigenous peoples, agtation and mitigation measures must be holistic. They must be approached in
an interconnected way that is aligned with the values and knowledge of the communities. Adaptation
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solar power. Rather, they are about empowering the community to restore, revitalize, and strengthen
their cultures, socialvellbeing and political sovereignty. For many Indigenous peoples, it is about
achieving good relationships witerdependence with the diverse nonhumans that share the
environment.
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Fgure 1. Word Cloud using words from the CRCCS Fgure 2. Word Cloud using words from the TAM

Words and concepts matter, and they influence how climate issues are characterized, problematized, prioritized, al
upon. The spiritual, pladeased, and traditional wordsf Indigenous peoples are vallaglen (Donatuto et al., 2020). On
recent project compared the language of two reports, the Cultural Resources Climate Change Strategy (CRCCS),
the National Parks Service in 20afd the Tribal Adaptation Mend AM), written by Tribal and nefiribal partners, that
reflected Anishinaabeg worldviews and translated Ojibwe and Menominee words (Oh et al., 2021). Word clouds fromr
documents revealed differences in worldviews and values in approaching cutiuesl iis adaptation. While there is overle
in the language of the documents (e.g., climate, cultural, change), there are important differences. The CRCCS empt
standard nomenclature of natural and cultural resource management, while the TAM Baguaphasizes relationship
through language focused on oth#ttan-human beings, adaptation, and community. See Oh et al. (2021) for a more de
discussion of findings. Graphic source: Oh et al., 2021. Figure numbers are from original source.
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Chapter 3Actionable Sciend® llaborative Climate Planning

Actionable Science & Collaborative Climate

Planning

Key Messages
Tribes are investing efforts in adaptation
planning and projects to keep their
communities, ecosystems, and people health
In doing so, they are implementing the most
cutting-edge work on climate. Tribal nations
are actively creatig climatevulnerability
assessments, adaptation plans, and hazard
mitigation plans. Protecting traditional
knowledges is an important part of these
processes.
Locally relevant and regionally specific
information is needed to understand local
climate impacts and develop solutions that
incorporate local, traditional, and/estern
knowledge for holistic solutions.
Actionable science eproduced in partnership
with Indigenous peoples can support Tribal
resource management decisianaking.

Recommendation

Support Tribal sovereignty and sektermination
through Triballyled climate adaptation planning td
allow Tribes to prepare for climate uncertainty ar
associatedisks. Management decisiemaking
should involve consultation with Tribes early and
often, coproduction of actionable science, and th
incorporation of local knowledge.
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Introduction

The gldval rate of climate change is continuing at a rapid pacel future climate projections

demonstrate the increasing severity of climate impacts without immediate and intentional mitigation

efforts (Xu et al., 2018). In general, these impacts will negatively affect human and nonhuman
populations across the globspme more than others. Indigenous peoples and their livelihoods, in

particular, are affected by climate impac@ETHITA, 2019; Chisolm Hatfield et al., 2021; Jantarasami

al., 2018; St. Regis Mohawk Trj2@13; USRT, 2017). As a result, organizatmdsentities across the

46



U.S. are taking collective action to reduce greenhouse gas emissions in order to reduce these impacts
(SteenAdams et al., 2020). Still, the uncertainty in future greenhouse gas emissions is substantial. As
such, differentrepresenative concentrationpathways (RCPs) are used to model possible future
emissions scenariofigurel; adapted from Voset al., 2017). RCPs capture théeets of different

potential emissions levels and delineate the current and future impacts of climate risks on the economy
and infrastructure, the natural environment and ecosystem services, and human health and wellbeing.
Appropriate mitigation and adaption strategies are needed to reduce these risks posed by climate
change.

Mid 21st Century
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Figurel. Annual average temperatures across North America are projected to increase over this century,
greater changes at higher latitudes and entligher C@emissions scenarios (RCP8.5; right). This figure shc
projected differences in annual average paratures for miecentury (203§2065; top) and end of century
(2071¢2100; bottom) relative to the near present (1€2005) (Vose et al., 2017).

Mitigation strategies that involve market forces and technological changes have already successfully
contributed to the decline of greenhouse gas emissions (Fahey et al., 2017). Meanwhile, adaptation
strategies require a consistent reassessment of climigtes and can be conceptualized through the
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following stages: awareness, assessment, planning, implementation, and monitoring and evaluation
(Figure2). Building climateesilience for the benefit of all, but especially Indigenous peoples and other
marginalized communities, requires coordinated efforts between different entities and implementation
of various mitigation and adaptation strategies. These efforts have stéotbd implemented using a
combination of strategies.

Figure2. Successful adaptation requires a continuing-nigtnagement process. With this general appro
individuals and organizations become aware of and assess riskauairetabilities from climate and ott
drivers of change, plan, take actions to redultese risks, and learn over time. The gray arcs indical
status of implementing this process with the status reported by the Third National Climate Asses
2014; darker color indicates more activity (Lempert, 2018). In 2021, there are more Tribal projects tl
been implemented and some projects that are starting to be monitored and evaluated.

Actionable Science Basaghon Regional and Locally Derived Imfoation

The impacts of climate change that have long been predicted are being observed on local, regional, and
global scales. While global climate models provide a valuable starting point for addressing these impacts
broadly, downscaling these models talividual regions is important for making the data accessible,

useful, and actionable. It is even more important to couple that information with local and traditional
knowledge (see sidebditled Protecting Traditional Knowledges in Locally Derived SHugtiaghat the

information can be considered in a local context. Observations and knowledge of place are key to
understanding shortand longterm impacts and to supporting decisionaking in the face of
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