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“Although we were small, they would say that we 
were starting to listen (and comprehend), so they 
constantly talked to us. And they would constantly 
speak to us about what we should do when we 
came upon certain situations.”

Do Not Live Without An Elder (c) 2016 University of Alaska Press
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“The moral instructions that we have lost today 
are actually extremely important as they give a 
young person common sense from the 
beginning and guidance to live by.”

Paul John, Do Not Live Without An Elder (c) 2016 University of Alaska Press
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To Begin With…

Climate: weather over a long period of 
time: 

Weather: day-to-day events in 
atmosphere  

Copyright @ NCAR & UCAR

7

https://www.google.com/url?q=https://eo.ucar.edu/kids/green/what1.htm&sa=D&source=editors&ust=1616000636851000&usg=AOvVaw3vQuAfYv0RO333L7Pqmg9F


What is…

Climate Change:  Changes in climate over time



ITEP’s Framework (S.A.D.I.E)
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Actions:
• Steps that will guide you to 

completion
• A map, timeline
• Funding
• Team
• Community

• Direction or course you will 
take to achieve your goals

• Choosing best option
• TEKs, Research, Observations
• Partnerships

Strategies:



Traditional/Indigenous Knowledges

�No universal definition exists

�Commonly used terms:
● Traditional Ecological Knowledge (TEK)
● Indigenous Knowledge
● Native Knowledge
● Indigenous Environmental Knowledge
● Local Knowledge



Traditional/Indigenous Knowledges
Expressed orally through

language, stories, legends, folklore, 
songs, taboos, and laws

Interrgenerational 
worldview of 

interrelationships with 
the environment

Transmitted interpersonally by 
individuals entrusted with care

Community 
Traditions, Rituals 

Practices, and 
Moral Values

Sharing Through 
Rules and Practices 

of Governance

Traditional 
Knowledges



ClimaticNon-Climatic
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Oscarville Tribal Climate Adaptation Plan
● Artwork

○ References to stories, animals, etc.
● Language 

○ Quotes from community
● Climate Stories

○ Elders
● Holistic Approach

○ Community led
● Community photographs
● Western words translated into 

Yupik language

https://anthc.org/wp-content/uploads/2019/02/4-Oscarville-Adaptation-Plan_1-31-19_Screen-resolution.pdf
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Native Village of Georgetown

● Village History
● Holistic Approach

○ Community led
● Community photographs
● Traditional knowledge & Western 

Science
○ Interviews conducted by tribal 

members
○ Quotes 

●

https://climatewise.org/images/projects/georgetown/GeorgetownVulnerabilityAssessment.pdf
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Akeesasne: St. Regis Mohawak Tribe

● Highlight Tribe’s mission front & center
● Emphasis on Traditional Knowledge
● Key terms, terminology
● Quotes 
● Traditional Views, Historical and Current 

Climate Impacts
● Artwork 

https://www.srmt-nsn.gov/_uploads/site_files/ClimateChange.pdf



From Beverly and Qamanirjuaq Caribou Management Board Website 

http://arctic-caribou.com/the-herds/challenges-and-threats/ 

https://www.google.com/url?q=http://arctic-caribou.com/the-herds/challenges-and-threats/&sa=D&source=editors&ust=1616000640607000&usg=AOvVaw3ujZIbUwvd72ZhhMg0j5nj


Nikki Cooley, Diné
Co-Manager
928-523-7046 & Nikki.Cooley@nau.edu

Karen Cozzetto
Co-Manager
928-523-6758 & Karen.Cozzetto@nau.edu
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Climate 
Change 
Impacts Ned Rozell

Torre Jorgenson Div. of Forestry

NPS

Henry Huntington

Jim Dau

Sea Ice

Erosion

Food Storage

Glaciers

Fire & Smoke

Subsistence

https://nca2018.globalchange.gov/chapter/26/v



Climate Change Impacts

● The impacts of a changing climate vary greatly across Alaska

● Some effects of climate change are happening now and some 
are projected to happen in the future.

● The impacts of climate change can be direct or indirect.

● The effects of climate change occur at different levels: individual, 
organization, community, region, state, country

● Impacts can relate to social, cultural, economic, or natural 
resources
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Climate change has direct and indirect effects.
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Direct 
Effects

Increasing 
temperatures

Increasing 
temperatures

Decreasing extent and 
season of sea ice.

Decreasing extent and 
season of sea ice.

Difficult travel and hunting 
conditions on sea ice.

Increasing 
temperatures

Increasing wildfires and 
amounts of smoke.

Harms to human health 
from smoke.

Increasing 
temperatures

More heat related illness or 
injuries (i.e. heat stroke).

Indirect 
Effects

Increasing 
temperatures

Difficulty safely storing and 
preserving food.

Food borne illness or 
economic costs of food.



Direct and indirect effects of climate change 
create a variety of hazards.

Hazard: A danger or a risk.

For example, permafrost thaw, sea ice loss, melting glaciers, ocean 
acidification, erosion, ecosystem shifts, fire frequency and intensity, 
drought, flooding, extreme weather, etc.

Exposure to hazards varies depending on the place and processes that 
occur in that place.
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Hazard

Exposure

Low Exposure High Exposure
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Div. of Forestry

Example hazard: Increasing 
wildfires in Interior Alaska

In Fairbanks there is high exposure 
because it’s in the boreal forest, 
fire is common, the fires can be 

close to the city, and the hills 
around the city cause dense 

smoke to be trapped.

In Utqiagvik there is low 
exposure because it’s in the 

Arctic, fire is less common, the 
fires are usually far away, and if 
smoke blows that far it will be 

more diffused.
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Exposure

Climate exposure: An extreme weather event 
or changing climate condition that could 
adversely affect people, livelihoods, species, 
ecosystems, environmental functions, 
services, resources, infrastructure, and 
economic, social, and cultural assets.
(From the Tribal Climate Adaptation Guidebook. Pg. 63)

Map of Newtok shoreline erosion from the Gaurdian 
https://www.theguardian.com/environment/interactive/2013/ma
y/15/newtok-safer-ground-villagers-nervous

Example: Those on the coast have high exposure 
to erosion compared to those not on the coast.



Hazard

Exposure

Low Exposure High Exposure
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Div. of Forestry

Example hazard: Increasing 
wildfires in Interior Alaska

People who are able to stay 
indoors on smokey days, those 

without pre-existing health 
conditions, and/or homes have an 

air filtration system.

SensitivityLow Risk

Low Sensitivity High Sensitivity

People who are unable to stay indoors 
on smokey days (work outside), have 

pre-existing health problems 
(asthma), and/or homes have poor 

ventilation and smoke gets in.



27

Sensitivity

Sensitivity: the degree to which a 
species, asset, or resource is affected by 
an extreme weather event or changing 
climate conditions.
(From the Tribal Climate Adaptation Guidebook. Pg. 63)

Fairbanks home damaged by permafrost thawing. Photo credit: Martin Holladay 
(https://www.greenbuildingadvisor.com/article/jacking-up-buildings-in-fairbanks)

Example: A community with many buildings 
on top of permafrost is more sensitive to 
thawing permafrost than a community that 
has fewer buildings atop permafrost.



Hazard

Exposure

Low Exposure High Exposure

Div. of Forestry

Example hazard: Increasing 
wildfires in Interior Alaska

SensitivityLow Risk

Low Sensitivity High Sensitivity

People/community 
unable to adjust or 

respond to the 
smoke hazard. 

Low Risk Adaptive Capacity

LowHigh
People/community is able to adjust 

or respond to the smoke hazard 
(take off work, buy a home air filter, 

there is a place with clean air). 
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Adaptive Capacity

Adaptive capacity: the ability to adjust to 
potential impacts, take advantage of 
opportunities, and respond to extreme weather 
events and changing climate conditions.
(From the Tribal Climate Adaptation Guidebook. Pg. 63)

 
Example: Proactive leadership, community 
involvement, funding, and technical resources all 
contribute to a community’s adaptive capacity. A 
large number of organizations, regulatory 
constraints, and low social cohesion may reduce 
adaptive capacity.



Vulnerability is the degree to which a key concern is susceptible to adverse 
effects of climate change as determined by climate exposure, sensitivity, 
and adaptive capacity. The concerns that are more sensitive and less able to 
adapt or respond are more vulnerable while those that are less sensitive and 
more able to adapt or respond are less vulnerable.
From the Tribal Climate Adaptation Guidebook. Pg. 63
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Exposure Sensitivity Adaptive Capacity+ +
= Vulnerability



Vulnerability

Degree to which a system is susceptible to or unable to cope with adverse 
effects environmental change, including climate change, climate variability, 
and weather extremes. 

It is a function of both the sensitivity of the system and its adaptive 
capacity. It is also a function of the character, magnitude, and rate of 
climate variation to which a system is exposed (exposure). 

A system that is sensitive to climate and has low adaptive capacity would 
be considered vulnerable to climate change impacts. 
ITEP Tribal Climate Change Adaptation Toolkit: Background Material pg. 5-6 & 9
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Vulnerability Assessment

For a specific community, place, key 
concern, or system -- an evaluation of: 

● Exposure: the presence of a climate 
change impact in a community.

● Sensitivity: the degree to which one is 
affected by the effects of climate 
change. 

● Adaptive capacity: the ability to adjust 
to the effects of climate change.
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Community susceptibility to thawing permafrost across 
Alaska, dark green is high susceptibility and gray is low 
susceptibility (from: https://snap.uaf.edu/tools/permafrost)
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1. Identifying Important 
Resources and Services at 
Risk to Climate Change 

2. Evaluating Sensitivity to 
Climate Change 

3. Evaluating Exposure to 
Climate Change

4. Evaluating Adaptive 
Capacity 

5. Recommendations for 
further research and 
potential actions 

The Aleutian-Bering Climate Vulnerability Assessment 

Map of the Aleutian-Bering Sea region from full vulnerability assessment report: 
https://adaptalaska.org/resource/aleutian-and-bering-climate-vulnerability-assessment/



Resilience

Resilience is the capacity of a community to 
withstand, survive, and thrive by applying adaptation 
actions that maintain and adhere to essential cultural 
functions, identities, and structures while co-existing 
with and managing for changing conditions.

Indigenous resilience may include protecting, 
preserving, and enhancing tribal resources, cultural 
and traditional knowledge and practices, identity, and 
sovereignty in the face of climate and other changes.

Tribal Climate Adaptation Guidebook. Pg. 9
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Adaptation

The process of adjustment to 
actual or expected climate and its 
effects, in order to prevent or 
lessen harm or take advantage of 
beneficial opportunities. 

An iterative, ongoing, process

No “one-size-fits-all” strategy
(Definition adapted from the IPCC: 
https://www.ipcc.ch/sr15/chapter/glossary and 
https://nca2018.globalchange.gov/chapter/26/)

35
Tribal climate adaptation planning efforts in Alaska. 

From: https://nca2018.globalchange.gov/chapter/26/



“Adaptation strategies being promoted 
include improved communication about local 
ice and water conditions, increasing use of 
survival suits and personal floatation devices, 
and the use of personal locator beacons and 
messaging devices that can alert responders 
to a traveler at risk or provide reassurance and 
avoid unneeded search and rescue operations 
in high-risk conditions.”

(https://nca2018.globalchange.gov/chapter/26/)
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People adapt all the time.

Dennis Davis flying his drone at the edge of Shishmaref a 
few days after a cold snap helped the sea ice freeze up late 
in January.  (Photo by Zachariah Hughes/Alaska Public 
Media, https://www.ktoo.org/2018/02/01/ 
amid-shrinking-sea-ice- hunters-race-adapt/)



Adaptation Plan

The process of identifying and assessing 
the vulnerability of key concerns and 
planning areas that are likely to be 
affected by changing climate conditions; 
develop adaptation goals and actions to 
reduce vulnerability and increase 
resilience; and establish a plan to 
implement and monitor success of 
adaptation actions.

Tribal Climate Adaptation Guidebook. Pg. 115
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Shaktoolik Climate Change Adaptation Plan 
https://adaptalaska.org/resource/shaktoolik-ada
ptation-plan/



Community-based 
monitoring of beach 
and riverine erosion 
and storm surges

Shaktoolik: 
Flooding & 
Erosion
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Awareness
Assessment

Planning

Implementation

Monitoring
and 

   Evaluation

(Figure from https://nca2018.globalchange.gov/chapter/28/)

Climate Change 
Adaptation 
Planning
Process Monitoring Conditions, What hazards 

are present (fire, sea level rise, 
erosion)? Vulnerability Assessment, 

     Surveys, Community
           Meetings, Review 

the Science

Develop a Strategy, 
Prioritize Hazards, 

Identify Which Actions 
to Take

Act on the Actions Identified 
in the Strategy

Monitor the Hazards, 
Evaluate the Actions, 
Reassess as Needed 

Community & Expert Meetings,
   Hazard Mapping, Flood 
Analysis, Mitigation Plan

Plan includes the 
process, analysis, 

actions to take (ex: 
vegetation berm, 
move tank farm)



Planned Relocation
Permanent, voluntary 
migration of community to a 
new location. Includes the 
reconstruction of communities’ 
infrastructure, services, 
housing, and livelihoods at the 
new destination

Example: Unable to move to 
nearby land and shoreline 
protection not feasible. Move 
to entirely new location.

Managed Retreat
Moving a portion of the 
community away from hazard 
prone areas to locations in the 
community of adjacent to the 
current site. In order to 
successfully migrate, a 
community needs 
developable land nearby.

Example: Move structures 
away from the sources of 
impacts to nearby lands.

Protect in Place
Stay in the same location, 
with efforts to plan and 
design responses to 
withstand future climate 
conditions and extreme 
events. 

Example: Shoreline 
protection or reinforcements, 
elevate structures.
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Data Development & Monitoring

Specific to the place or situation:

What data will be useful for making 
decisions?

What kind of existing information do you 
have? 

Where are the data gaps?

What kind of monitoring is needed (example: 
resources, economics, infrastructure, health 
and other measures of wellbeing)?
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Insect monitoring on the LEO Network 
https://www.leonetwork.org/



Global Climate Change Scenarios

41Intergovernmental Panel on Climate Change

“business as 
usual” scenario

“intermediate” 
scenario

"very stringent" 
scenario



Scenario Planning
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There are many uncertainties in climate change 
planning which makes prediction difficult. 

Scenario planning is a process for imagining a range of 
possible futures, rather than attempting to predict the 
probability of a given future.

Imagining possible scenarios of the future can help 
guide community planning, action, decision making and 
policy decisions to create resilience.

Example: The Northern Alaska Scenarios Project 
identified key drivers of change and the resulting 
community definition of resilience to climate and other 
factors (https://uaf.edu/caps/our-work/nasp.php)

Review 
Information

What is known 
and by whom?

Key Factors & 
Uncertainties

What do we need 
to know the most 

about?

Imagine Futures
Not what 

“should” happen, 
but what “could” 

happen?

Decide on 
Variables

What matters the 
most and what 

do we know 
about them?

Community of 
Practice

What is the best 
way to stay in 

touch and share 
information?



Additional Resources
Fourth National Climate Assessment Report 

Ch. 15: Tribes & Indigenous Peoples: https://nca2018.globalchange.gov/chapter/15/ 

● Indigenous Peoples Terminology: 4th National Climate Assessment (NCA4): 
http://www7.nau.edu/itep/main/tcc/docs/resources/Indigenous%20Peoples%20Terminology
%20for%20NCA4_2021.pdf 

Ch 26: Alaska: https://nca2018.globalchange.gov/chapter/26/ 

Adapt Alaska: https://adaptalaska.org/

Tribal Climate Adaptation Guidebook: 
https://pnwcirc.org/sites/pnwcirc.org/files/tribal_climate_adaptation_guidebook.pdf

ITEP Tribal Climate Change Adaptation Toolkit: https://www7.nau.edu/itep/main/tcc/Resources/adaptation

U.S. Climate Resilience Toolkit: https://toolkit.climate.gov/steps-to-resilience/assess-vulnerability-risk

Guidelines for Considering Traditional Knowledges in Climate Change Initiatives: https://climatetkw.wordpress.com 
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https://www.google.com/url?q=https://nca2018.globalchange.gov/chapter/15/&sa=D&source=editors&ust=1616000646285000&usg=AOvVaw3GakZw2H69Rbs03FBl33vr
https://www.google.com/url?q=http://www7.nau.edu/itep/main/tcc/docs/resources/Indigenous%2520Peoples%2520Terminology%2520for%2520NCA4_2021.pdf&sa=D&source=editors&ust=1616000646286000&usg=AOvVaw3ZKUD9PHFUpIDt0HpN3yfM
https://www.google.com/url?q=http://www7.nau.edu/itep/main/tcc/docs/resources/Indigenous%2520Peoples%2520Terminology%2520for%2520NCA4_2021.pdf&sa=D&source=editors&ust=1616000646286000&usg=AOvVaw3ZKUD9PHFUpIDt0HpN3yfM
https://www.google.com/url?q=https://nca2018.globalchange.gov/chapter/26/&sa=D&source=editors&ust=1616000646286000&usg=AOvVaw1eMmUd2XbwFZb97niSqYDn
https://www.google.com/url?q=https://adaptalaska.org/&sa=D&source=editors&ust=1616000646286000&usg=AOvVaw1dESP4i3HjZyejrRRznYVZ
https://www.google.com/url?q=https://pnwcirc.org/sites/pnwcirc.org/files/tribal_climate_adaptation_guidebook.pdf&sa=D&source=editors&ust=1616000646286000&usg=AOvVaw0vwUxc1Gn9nyZgW8PUlhzP
https://www.google.com/url?q=https://www7.nau.edu/itep/main/tcc/Resources/adaptation&sa=D&source=editors&ust=1616000646287000&usg=AOvVaw1IgBPMaV92s84wfkV3wV6D
https://www.google.com/url?q=https://toolkit.climate.gov/steps-to-resilience/assess-vulnerability-risk&sa=D&source=editors&ust=1616000646287000&usg=AOvVaw2dKibn4_efXrjC4k6cjJEJ
https://www.google.com/url?q=https://climatetkw.wordpress.com&sa=D&source=editors&ust=1616000646287000&usg=AOvVaw2l5FOX-H00WakAQFylXRvL


Time for Discussion and Questions
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