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Welcome

• We appreciate your participation

• Purpose of the session
• An interactive discussion with tribal-serving 

professionals 
• Climate and health basics 

• Changing exposures and health impacts

• Vulnerability assessments and adaptation plans

• Who is here?



Climate changes lives



Climate Change and 
Health 101



What Climate Change Means for Tribes

Discussion: 
Let’s start with your experiences. How is the climate and environment 
in your region changing? 

• Life on Earth depends on, is shaped by, and affects climate

• Climate change refers to long -term changes in usual or 
expected weather patterns 

• Tribal communities are both uniquely vulnerable and 
uniquely resilient

Discussion: 
What is keeping you from addressing these challenges?



Tribal Climate Health Project (TCHP) Overview
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What is Health?
• Western and tribal communities often define health differently 

• Tribal definitions of health vary

• With Advisory input, the TCHP defines health more broadly than the absence of 
medical disease

• Human health 

• Spiritual and cultural health

• Socio-economic health
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Discussion: 
Please share stories, observations and examples about climate related health impacts for your tribe

Discussion: 
How do you define health?



Human Health
• Impacts such as illness, injury and death 

(physical and psychosocial)

• Climate change is increasing the number of 
people at greater risk of health threats 

• Tribes with limited resources often do not 
have in-house professionals assigned to 
manage human health issues
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Discussion: 
How does your tribe manage human or community health? Are there resources available to support 
mental or psychosocial wellbeing?

https://health2016.globalchange.gov/report/usgcrp-climate-human-health-assessment-2016/chapter/mental-health-and-well-being/figure/the-impact-of-climate-change-on-physical-mental-and-community-health


Changing Exposures 
and Impacts
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TCHP Framework Soboba’s Climate Change-Driven Exposures Are Interrelated 

 

 

 

 

 

 

Worsened Air Quality 

- Ozone 

- Smoke/Particulate 

matter 

- Dust/Fungus 

- Allergens 

- Indoor mold 

Vector Changes 

- Disease carrying ticks 

- Disease carrying 

mosquitos 

- Disease carrying mice 

- Forest Pests 

 

Water Insecurity 

- Contamination 

- Supply shortage 

- Distribution 

disruption 

Food Insecurity 

- Supply shortage 

- Distribution 

disruption 

Temperature Extremes Wildfire Storms & Flooding Drought 

Discussion: 
Which exposure is your highest concern? 



Temperature Extremes - Exposures
Key Climate Exposure Facts

According to the 2017 Climate Science Special Report 
(CSSR), average annual temperatures in the US: 

• Increased 1.8 degrees from 1895 - 2016

• Projected to increase 2.8 – 7.3 degrees by 2071 – 2100 

Related Exposures 

• Contributes to wildfire and drought

• Triggers the following secondary exposures: 
• Worsened air quality: Ground level ozone, allergens
• Vector changes: Distribution and seasonality of disease carrying 

mosquitos and ticks 
• Water insecurity: pathogen contamination and supply disruption
• Food Insecurity: pathogen contamination and supply disruption 

(global)

Regions Affected 

All – Southwest particularly vulnerable to extreme heat

Discussion: 
What health impacts can you anticipate?

https://toolkit.climate.gov/tool/us-climate-extremes-index


Temperature Extremes - Impacts
Possible Human Health Impacts 

• Heat related illness and death

• Power outages limit access to services that protect health (air conditioning, telecommunications 
and healthcare) and can result in carbon monoxide poisoning

• Mental, behavioral and cognitive disorders exacerbated by heat waves and by lack of access to 
outdoor activities that contribute to wellbeing

• Respiratory illness and allergic symptoms

• Vector borne disease

• Infections and illness from water and food

• Poor health associated with lack of nutritional abundance due to changes in natural 
environment (e.g. traditional subsistence, local agriculture, global food prices)

Sample of Population Sensitivity and Adaptive Capacity Factors

• Urban heat island

• Tree canopy

• Households with air-conditioning

• Population size of vulnerable individuals: elders, children, people with pre-existing medical or 
mental health conditions or disabilities, outdoor workers, homeless people

Tribal Case Study

• Mescalero Apache Tribe (New Mexico)

https://www.apha.org/news-and-media/multimedia/infographics/how-climate-change-affects-your-health
https://toolkit.climate.gov/image/1022


Wildfire - Exposures
Key Climate Exposure Facts

According to CSSR, incidence of large forest fires in the 
western US and Alaska: 

• Increased since early 1980s

• Projected to further increase in those regions as the 
climate warms, with profound changes to certain 
ecosystems 

Related Exposures 

• Contributes to storms and flooding (including 
landslides and mudslides)

• Triggers the following secondary exposures: 
• Worsened air quality: Smoke/particulate matter, dust/fungus
• Vector changes: Initial increase in ticks and forest pests
• Water insecurity: pathogen contamination and supply disruption
• Food Insecurity: pathogen contamination and supply disruption 

Regions Affected 

Alaska, Northwest, Southwest
Discussion: 
What health impacts can you anticipate?

https://health2016.globalchange.gov/extreme-events


Wildfire - Impacts
Possible Human Health Impacts

• Wildfire-related injury and death

• Damage to power, telecommunications , water or road infrastructure limits access to 
services that protect health and can result in carbon monoxide poisoning

• Mental health impacts including post-traumatic stress, depression, anxiety and grief
• Less access to outdoor activities that contribute to wellbeing
• Damage to economic drivers (e.g. tourism, timber), nature, homes and cultural sites can cause 

anxiety and possible loss of cultural identify, sovereignty and community cohesion ( especially in the 
event of  displacement)

• Respiratory and cardiovascular illness and Valley Fever (smoke and fungus in air)

• Vector borne disease (Lyme)

• Infections and illness from water (erosion/runoff)

• Poor health associated with lack of nutritional abundance due to damage to natural 
environment (e.g. traditional subsistence, local agriculture) or inability to transport 
supplies

Sample of Population Sensitivity and Adaptive Capacity Factors

• Population size of vulnerable individuals: elders, children,  pregnant women, people with 
pre-existing medical or mental health conditions or disabilities, populations living in a 
high wildfire risk area or hazard zone.

Tribal Case Study

• White Mountain Apache Tribe (Arizona) and the Rodeo Chediski Fire

https://www.nasa.gov/image-feature/goddard/2017/smoke-and-fires-light-up-pacific-northwest


Storms & Flooding - Exposures
Key Climate Exposure Facts

• Increased extreme rainfall events, an upward trend 
in north Atlantic Hurricane activity and in increase 
in tropical cyclone activity trigger flash floods, 
prolonged flooding along rivers and streams, and 
coastal flooding exacerbated by sea level rise.

Related Exposures 

• Contributes to storms and flooding (including 
landslides and mudslides)

• Triggers the following secondary exposures: 
• Worsened air quality: Indoor mold infestation
• Vector changes: Increase in disease carrying mosquitos
• Water insecurity: pathogen contamination and supply 

disruption
• Food Insecurity: pathogen contamination and supply 

disruption 

Regions Affected 

All – varying degrees and types of storms and 
flooding

Discussion: 
What health impacts can you anticipate?



Storms and Flooding - Impacts
Possible Human Health Impacts

• Storm and Flooding-related injury and death

• Damage to power, telecommunications , water or road infrastructure limits access to services 
that protect health and can result in carbon monoxide poisoning

• Mental health impacts including post-traumatic stress, depression, anxiety and grief
• Damage to economic drivers (e.g. fisheries), nature, homes and cultural sites can cause anxiety and possible loss of 

cultural identify, sovereignty and community cohesion ( especially in the event of  displacement)

• Illness associated with mold exposure

• Vector borne disease (e.g. West-Nile, Zika, Dengue)

• Infections and illness from water and marine food (erosion/runoff)

• Poor health associated with lack of nutritional abundance due to damage to natural 
environment (e.g. traditional subsistence, local agriculture) or inability to transport supplies

Sample of Population Sensitivity and Adaptive Capacity Factors

• 100 and 500 year flood area

• Hydrogeological conditions

• Population size of vulnerable individuals: elders, pregnant women, children, people with pre-
existing medical or mental health conditions or disabilities, people of lower socioeconomic 
status, populations living within a high-risk flooding area (coastal and riverline communities)

Tribal Case Study

• Flash Floods on the Drought-Impacted Hopi Reservation

https://health2016.globalchange.gov/water-related-illness
https://health2016.globalchange.gov/vectorborne-diseases


Melting Ice & Sea Level Rise - Exposures
Key Climate Exposure Facts

• Rising temperatures are reducing global  ice volume 
and surface extent 

• Sea-level rise is caused by many factors, including an 
increase in mass of water in the ocean due to ice melt 
and an increase in volume of water due to thermal 
expansion
• Global mean sea level (GMSL) has risen by about 7–8 inches 

(about 16–21 cm) since 1900, with about 3 of those inches (about 
7 cm) occurring since 1993 (CSSR)

Related Exposures 

• Contributes to storm surges and coastal flooding

• Triggers the following secondary exposures: 
• Worsened air quality: Indoor mold infestation
• Vector changes: Increase in disease carrying mosquitos 
• Water insecurity: pathogen contamination and supply disruption
• Food Insecurity: pathogen contamination and supply disruption 

Regions Affected 

Alaska, Coastal

Discussion: 
What health impacts can you anticipate?

https://toolkit.climate.gov/image/640


Melting Ice and Sea-level Rise - Impacts
Possible Human Health Impacts

• See Storm and Flooding impacts. In addition: 

• Melting, thinning and thawing ice-related 
injuries (e.g. hunting and fishing)

Sample of Population Sensitivity and Adaptive 
Capacity Factors

• Proximity to coast

Tribal Case Study

• Thinning Ice at Shishmaref, Alaska



Drought - Exposures
Key Climate Exposure Facts

• Recent drought or water deficits have reached 
record in intensity in parts of the country. 

• Strong evidence that climate change increases 
evapotranspiration and soil moisture deficits 
(CSSR)

Related Exposures 

• Contributes to wildfire and storms and flooding 

• Triggers the following secondary exposures: 
• Worsened air quality: Increased ground level ozone, 

dust/fungus and allergens
• Vector changes: Increase in disease carrying mosquitos
• Water insecurity: supply disruption
• Food Insecurity: supply disruption 

Regions Affected 

Southwest, Great Plains

Discussion: 
What health impacts can you anticipate?

https://science2017.globalchange.gov/chapter/8/


Drought - Impacts
Possible Human Health Impacts

• Mental health impacts including anxiety and grief, particularly for 
rural communities that experience economic insecurity due to 
drought damage to economic drivers (e.g. cattle, crops)

• Respiratory and cardiovascular illness and Valley Fever (fungus in 
air)

• Vector borne disease (e.g. West-Nile, rodents)

• Poor health associated with lack of nutritional abundance due to 
changes in natural environment (e.g. traditional subsistence, local 
agriculture, global food prices)

Sample of Population Sensitivity and Adaptive Capacity Factors

• Population size of vulnerable individuals: food-insecure households

Tribal Case Study

• Navajo drought conditions

https://toolkit.climate.gov/case-studies/navajo-nation-hotter-drier-climate-puts-sand-dunes-move


Processes to Assess 
Vulnerability & 
Priorities



AssessYour Vulnerabilities & Priorities
• To prepare to address the impacts of climate change on your tribe, it is critical to first understand 

your most significant vulnerabilities, including health

• Vulnerability to climate change is the degree to which geophysical, biological and socio-economic 
systems are susceptible to, and unable to cope with, adverse impacts of climate change.

Discussion: 
What does it mean to be vulnerable to climate change?

Vulnerability 
Assessment

Adaptation Plan

Implement

Evaluate

Update

Adopt



AssessYour Vulnerabilities & Priorities
There are different approaches, but they generally follow 
the following steps

Steps 
1 .   Determine scope and roles

• Did specific direction come from a Council? Consider a resolution.

• Designate lead staff

• Assess resources, capacity and limitations

• Identify necessary partners, stakeholders, contractors, etc

• Timeframe

• Boundaries

• Exposures of concern

• Impacts types of concern (health/social, natural, built environment)



AssessYour Vulnerabilities & Priorities
2. Identify key indicators that you’ll want to investigate to 
better understand the severity and likelihood of your tribe’s 
climate vulnerabilities 

• Exposure and secondary exposure indicators – what climate changes are 
occurring in your area?

• Impact indicators - how are those exposures impacting your health/social, 
natural and built environments 

• Population sensitivity and adaptive capacity indicators – what 
community characteristics and conditions make your tribe more or less 
vulnerable?

Discussion: 
What indicators might be important to your community?

Population 

Population in 100-year flood area

Hydrologic Soil Groups - Water Filtration Potential

Buildings at risk of flood

Urban heat island index

Critical facilities in floodplain

Critical facilities in high-risk wildfire area

Population living in high-risk wildfire area

Population living in rural areas

Population not residing within .5 miles of 
bus/ferry/ferry stop with < 15 minutes waiting time 
during peak commute hours

Population aged 65 years or older

Population children (under 5) 

Adult Obesity  (County)

Asthma ER Admissions (per 10,000 ER admissions)

Cognitively Disabled

Physiclly Disabled

Employed (25 - 64 years old)

Above poverty

Outdoor workers

Insured Adults

Population under 18 with no health insurance

Violent Crimes per 1,000 (County)

Doctors per 10000 population

Households without air conditioning

Areas not covered by tree canopy

Area covered by impervious surfaces

Social Vulnerability Index (ATSDR)

Social Capital (total number of associations, NGOs and 
foundations)

Sample of Population Sensitivity and 
Adaptive Capacity Indicators 



AssessYour Vulnerabilities & Priorities
3. Engage key community stakeholders and partners to 

• Gather knowledge, stories, and observations

• Learn about concerns and existing resilience/preparedness activities

• Determine what community assets are most valued and important to 
protect

• Coordinate regionally to make technical analysis more cost-effective

• Review findings and drafts

Ways to Engage: 

• Surveys (TCHP template)

• Social media

• Records of traditional knowledge (determine if for internal use only)

• Interviews

• Meetings/Workshops

Physical wellness of residents/visitors, esp most 

vulnerable (elders, children, isolated individuals, 

those with medical conditions)

Mental & emotional wellness of residents, especially 

those with existing mental health conditions

Nutritional abundance & food security

Cultural Sites

Culturally important species

Community Cohesion

Cultural traditions

Tribal Sovereignty/Self Determination & Cultural 

Identiy

Traditional Knowledges and Practices

Educational oppportunity

Economic opportunity

Wildlife

Plants, trees and forests

Habitats and ecosystems

Water Resources

Air

Businesses

Homes and businesses

Tribal Facilities & Infrastructure

AgricultureBuilt Environment

Health: Socio-economic

Health: Cultural & 

Spiritual

Health: Human

Natural EnvironmentDiscussion: 
What works best to get meaningful input from your community?



AssessYour Vulnerabilities & Priorities
4. Gather and analyze all relevant and 
available information on climate 
change scenarios, trends and 
forecasts

• Look for historical, baseline and projected 
information on each indicator (identified in 
step 2) that is as location-specific as 
possible. 

• Can be lengthy and challenging process, but 
growing number of resources can help

Sample Information Sources

• In-house reports and datasets
• Hazard mitigation plans
• Water reports
• Habitat conservation plans and species studies
• Environmental impact assessments

• Regional, State, national reports and data sets
• County epidemiologist 
• Cal-adapt
• California Health Performance Index
• USGCRP Climate Science Special Report
• USGCRP Climate and Health Assessment
• CDC Environmental Public Health Tracking Network
• EPA projections

• Community knowledge, stories and observations (from 
previous step)



Example – Assessing Wildfire Vulnerability

Discussion: 
What data are you tracking?

Annual frequency of wildfires 

impacting location CDPH

Annual  average of area burned Cal-adapt

Wildfire Hazard Potential USDA

Relative increase in wildfire 

acreage in future carbon 

emission scenrios CDHP

Wildfire Urban Interface SILVIS Lab

Observed fire frequency Haz Mit Plan

Observed fire intensity Survey

Annual Average Burned Aceage 

EPA - CC  

Indicators

Annual Average Burned Aceage 

EPA - CC  

Indicators

Annual smoke waves (over 2 

consecutive days with high 

wildfire-specific PM2.5) Study

Annual mean concentration of 

PM2.5 HPI

Annual PM2.5 level CDC -  NEPHT

PM2.5 -%  Days above regulatory 

standard (County) CDC -  NEPHT

Wildfire-related emergency 

department visits or 

hospitalizations

Haz Mit 

Plan

Wildfire-related death 

certificates NIFC

Mental health hospitalizations

Carbon monoxide posioning 

hospitalizations (CA)

CDC -  

NEPHT

Housing units relocated due to 

disruptions of critical 

infrastructure affecting homes, 

livelihoods, communities

Haz Mit 

Plan

Tribal residents/members 

displaced relocated

Production rates of specific 

species

Damage to sacred or historical 

sites

Production rates of specific 

species

Disrupted cultural functions or 

ceremonies

Lost work days

Lost school days

Lost business revenues

Changes in wildlife

Changes in plants, trees and 

Changes in migratory patterns

Changes in habitats and 

Incidents of road 

closures/transportation 

disruptions

Incidents of interruption to 

communications infrastructure 

(cell tower, etc)

Exposure Indicators Health Impact Indicators



AssessYour Vulnerabilities & Priorities
5. Prioritize impact vulnerability risks (high, medium 
or low) by reviewing: 

• Establish criteria to evaluate: 
• Severity and likelihood of exposures

• Severity and likelihood of impacts (on valued assets)

• Population sensitivity and adaptive capacity factors

• EISI tool built to display information for prioritization decision-
making

6. Synthesize findings into a report 
• Incorporate visuals, stories and quotes to make the document 

compelling to community members and decision makers

7. Present report to decision-makers and seek 
direction and resources to complete adaptation plan

• TCHP Vulnerability Assessment template



AssessYour Vulnerabilities & Priorities
The best way to analyze health vulnerability is to incorporate it as part of a 
comprehensive vulnerability assessment 

What if I’ve already done a vulnerability 
assessment, but it didn’t incorporate health?

Great! Add onto your findings by updating a comprehensive vulnerability assessment or amending 
your existing assessment with health findings



Processes to Address
Key Vulnerabilities



AddressYour Key Vulnerabilites
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• Next, conduct an adaptation plan to decide how to roll out the most effective strategies 
to reduce each key vulnerability and improve community resilience

• Tohono O’odham (Arizona) - Developing seed-banks 
of traditional plants to improve food security

• Mikah Tribe (Washington) – Designed climate 
adaptation dashboard which shows it has completed 
watershed restoration

• Yakama Nation (Washington) - Partnering to increase 
air quality monitoring and developing local committees 
to implement climate measures for most vulnerable 
populations

• Blackfeet (Montana) – Increasing water storage 
capacity naturally by protecting beavers and restoring 
riparian areas 

• Alaska Native Tribal Health Consortium - Launched 
the Local Environmental Observer (LEO) Network map 
tool to connect knowledge keepers that can document 
and share observed climate and health changes 



AddressYour Key Vulnerabilites
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Steps

1. Set goals and scope for the adaptation plan
• Did specific direction come from a Council? 

• Lead staff re-engage partners, stakeholders and 
contractors and decide if others should be included. 
• Determine scope 

• Outline goals

Sample Adaptation Goals

Goals: 
• To become a more adaptive community that can 

remain resilient and independent in the face of climate 
change impacts to Pala’s health, social, natural and 
built environments within the reservation

• To increase community and employee awareness of 
climate change impacts, risks and preparedness 
opportunities

• To be a leader and provide an example for other 
communities

Vision statement
Pala’s wellbeing, prosperity, culture, lands, self-
sufficiency, and sovereignty are protected against the 
impacts of climate change. Our community remains 
healthy, strong, and resilient



AddressYour Key Vulnerabilites
2. Generate “long list” of adaptation strategies that address 
vulnerability impacts

• Good news! You’re probably already on your way. 

• Inventory actions already being taken by your tribe

• Generate new ideas to propose

3. Narrow list of proposed adaptation strategies
• Remove inapplicable or infeasible, flag those tap tribe’s strengths and 

priorities

4. Evaluate and prioritize a “short list” of adaptation 
strategies with stakeholders

• Re-engage stakeholders and

Discussion: 
What types of adaptation actions has your tribe already taken?

Sample Adaptation 
Strategy Categories

• Policy, Planning and Land Use1
• Community Engagement, 

Education and Notification
• Infrastructure Improvements
• Data and Information 

Technology
• Operations and Management
• Cross Agency Collaborations1



Example – Addressing Temperature Extremes
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AddressYour Key Vulnerabilites
4. Develop a high-level action plan for priority strategies

• Roles & responsibilities

• Resources and partners needed
• Identify funding opportunities where possible 

• Phases, milestones, goals and accountability measures

5. Synthesize results into a plan
• Review draft with stakeholders

• Tribes with limited resources may combine vulnerability and adaptation reports

6. Present report to decision-makers and seek direction and resources to 
pursue adaptation strategies and return with regular reports

• TCHP Adaptation Plan template (in progress)

Current Grant 
Opportunities

• FEMA Pre-Disaster 
Mitigation 

• NIHB Climate Ready 
Tribes



Implement and EvaluateYour Adaptation Strategies
The process doesn’t end once the plan is adopted

Steps

1. Implement 
• Lead staff continue engaging stakeholders, especially those with 

ongoing responsibilities 

• Responsible departments take ownership of the targets and goals 
for each strategy assigned to them. 

2. Evaluate
• Lead staff coordinate regular monitoring and reporting of indicators 

and progress amongst responsible departments
• EISI is built to allow communities to continue tracking key indicators over 

time

3. Update the plan as needed to account for change

Implement

Evaluate

Update

Adopt



Wrapping Up
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• Next Steps
• Complete training curriculum 
• Collaborate on web-based tool
• Pilot resources with tribal communities
• Produce and distribute resources

• Does your tribe have knowledge and experiences to share with other tribes on 
climate change and health?

• Q&A 



Thank You
Visit tribalclimatehealth.org

Angie Hacker
805-234-5131

ahacker@prospersustainably.com


