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ADAPTATION 

The adjustment in natural or human systems to a new or changing environment that 

exploits beneficial opportunities or moderates negative effects.1 

 

CLIMATE CHANGE 

Any significant change in the measures of climate lasting for an extended period of 

time. In other words, climate change includes major changes in temperature, 

precipitation, wind patterns, or other weather-related effects that occur over several 

decades or longer.2  

 

CLIMATE AND HEALTH ADAPTATION 

Steps taken to protect people and communities from the health risks associated with 

a changing climate.3  

 

RESILIENCE 

The capacity to predict, prepare for, and adjust to changing conditions, and to 

withstand, respond to, and recover from these disruptions.4 

 

CLIMATE JUSTICE 

Protection of the rights of certain groups, like children, the elderly, the underserved, 

and minority communities, that are less climate-resilient and, therefore, more 

vulnerable to negative health effects of climate change.5 
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The Need for Adaptation 
The impacts of climate change are wide-ranging, bringing rising temperatures; increased 

risk of floods, droughts, and wildfires; and more extreme weather events. Climate 

anomalies have become increasingly frequent in recent years, and these anomalies have 

become a public health concern. 

When burning fossil fuels, such as coal and gas, 

the greenhouse gas carbon dioxide (CO2) is 

released. CO2 builds up in the atmosphere and 

blanket traps heat. This extra trapped heat 

disrupts many of the interconnected systems in 

the environment. Long-term changes in climate 

may affect the ability of many communities to 

attain and maintain good health.  

The impacts of climate change include, but are 

not limited to, warming surface temperatures, 

changes in precipitation, rising sea levels, and 

the increase in the frequency and intensity of 

extreme weather events. Each is directly and 

indirectly linked to negative health impacts. The 

need to stop or slow climate change is urgent, 

but so too is the need to adapt to the effects 

already impacting health and quality of life. 

The impending health effects of climate change 

have been extensively reviewed. The science is 

clear  adaptation and mitigation are necessary for coping with changing climate. 

Mitigation includes technological change and changes in activities to reduce the severity of 

greenhouse gas emissions.6 Adaptation involves measures to protect people and 

communities from the health risks associated with a changing climate.7  

Climate change will impact all communities, and each will need to become resilient, to 

have the capacity to predict, prepare for, and adjust to changing conditions and to 

withstand, respond to, and recover from these disruptions.4 Even with much preparation, 

some populations will remain more vulnerable to the health impacts of a changing climate. 

Children, pregnant women, the elderly, underserved, and minority communities face 

higher risks. These populations may need increased protection of their rights,5 as they are 

less climate resilient, and climate justice is deserved by all.  

Climate Change Impacts Can Include: 

 Poor air quality can cause heart and lung 

health problems. 

 Changes in vector habitat may increase risk 

of vector-borne disease transmission. 

 More frequent and intense extreme 

weather events and heat waves increase 

risk of injuries and fatalities. 

 Increased flooding raises chances of food 

and drinking water contamination. 

 Disruptions in food quantity, quality, and 

security hinder nutrition. 

 Rising sea levels and flooding compromise 

infrastructure of homes and buildings. 

 Displacement and forced migration 

increase stress and mental health strain. 

 Threats to biodiversity may influence 

nutrition, infectious disease, and 

traditional medicines. 
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unequivocal, and since the 1950s, 

many of the observed changes are 

unprecedented over decades to 

millennia. The atmosphere and 

oceans have warmed, the 

amounts of snow and ice have 

diminished, sea levels have risen, 

and the concentrations of 

greenhouse gases have 

 2, 6 
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Climate Justice 
Climate change is predicted to increase health disparities. The health impacts of climate 

change affect certain sub-populations differently. Physiological sensitivity, socioeconomic 

factors, and geography can contribute to an increased risk for climate-sensitive health 

stressors. One contributor to health disparities is environmental risks that 

disproportionately threaten certain populations, like children, pregnant women, the elderly, 

low-income communities, impoverished people with chronic conditions, those with 

mobility or cognitive limitations, the underserved, and some minority communities.8-11 

Also, geographically or socially isolated individuals and communities may be further 

vulnerable during and after an extreme weather event or natural disaster. Limited or 

nonexistent access to transportation; the lack of radio, television, or internet access; and/or 

impairment due to physical limitations, such as a disability, are all cause for concern. The 

socially isolated might not have a neighbor or family member to assist them or to call and 

check on them. These isolated groups are less climate-resilient.  

developing, and conditions can impede early development, with lifelong, irreversible 

impacts. Additionally, the body and metabolism of a child is unique and cannot recover as 

quickly as that of a healthy adult. For example, a child deprived of adequate water and 

sanitation could contract a 

diarrheal disease and become 

weakened and die due to 

dehydration resulting from the 

illness.13 

Senior citizens are vulnerable due 

to potential mobility challenges, 

making it difficult for them to 

evacuate in times of eminent 

danger, such as flooding, wildfires, 

and superstorms.10,14 This puts 

them at increased risk of injury and 

death. The elderly often have chronic health conditions, including cardiovascular and 

respiratory illnesses. These illnesses make them more susceptible to cardiac and respiratory 

impacts of air pollution and to more severe consequences of infectious diseases. The health 

of elderly persons suffer greatly in extreme heat, with increased risk of heat-related illness 

and even death.10,14 

 

fair treatment and meaningful involvement of 

all people regardless of race, color, national 

origin, or income with respect to the 

development, implementation, and 

enforcement of environmental laws, 

regulations, and policies 12 
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People with disabilities can have functional 

impairments and fewer socioeconomic resources. If 

they fail to receive alert messages about health threats, 

or are unable to take action to avoid risks, this could 

lead to a higher exposure to climate-related health 

impacts. People with functional needs may be 

especially at risk if these climate-related health impacts 

interfere with their ability to access or receive medical 

care before, during, or after a natural disaster or other 

weather emergency. Cities are ill-planned for 

emergency responses to disabled people.15 Individuals 

who are deaf or have hearing loss, are blind, or have 

low vision are hindered by risk alerts that are not 

designed or delivered in an accessible format.16 

People living in low-income communities have fewer 

resources and, as a result, are more vulnerable to 

negative health impacts of extreme heat, poor air 

quality, vector-borne diseases, and other climate 

change effects. In addition, these communities are 

likely to have limited adaptive capacity due to the 

inability to afford or to use air conditioning and 

window screens that cool the air and prevent 

mosquitos from entering the home.17 They may not 

have access to or the means to seek proper care or 

treatment following an extreme weather event. 

Extreme heat or high allergy days inequitably impact 

communities of color, where there is a greater 

prevalence of chronic diseases sensitive to heat and air 

quality such as asthma, cardiovascular disease, and 

diabetes. Those diseases, coupled with burden of 

racism and discrimination, add a multitude of stressors for the population. For example 

redlining practices to restrict access to housing and services on the basis of race or ethnicity 

have resulted in communities overpopulated with people of color in areas that are less 

desirable and more climate-vulnerable, such as flood zones and urban heat islands.18 This 

uneven burden of climate change is, by definition, climate injustice. 

In order to help all of our communities adapt to climate change, we must first recognize 

that some communities are not as resilient as others. As such, special attention and 

resources should be allocated to help all vulnerable populations. 

 

Spotlight on Mental Wellness 
The environmental consequences associated with 

climate change not only pose serious threats to 

physical health; they also threaten mental wellness. 

People with no history of mental illness may experience 

distress, anxiety, stress, loss of community identity, and 

despair after a climate-related disaster and 

displacement. Self-harm, including substance abuse 

and suicidal ideation, may also occur. Studies have 

shown that suicide rates rise after natural disasters and 

warmer than usual temperatures. Preexisting mental 

conditions may increase risk of exacerbated morbidity 

or mortality during a climate event. 

Along with the destruction from climate change comes 

the devastation to the social structure of communities. 

The impacts of climate change may negatively affect 

ell-being. 

Community impacts include social disconnection, 

domestic abuse, child abuse, and violence (e.g., assault 

and civil conflict). Groups negatively affected by social 

and economic inequity are less climate-resilient and, 

therefore, more vulnerable to mental health effects. 

While public health programs focus on providing short-

term assistance during and after major climate events, 

the public also needs long-term strategies to cope with 

the strain that increasing, ongoing climate change 

events have on mental health and psychosocial well-

being. As public health departments develop climate 

adaptation plans, building adaptation measures to 

lessen the mental health burden will best serve their 

vulnerable populations, particularly in the long-term. 

  







9 

 

 

 

 

  

 

HEALTH THREATS  

There are many ways in which climate events  like heat 

waves, intense storms, and other extreme weather  can 

Identifying communities and areas at risk can help health 

departments lessen harm and better respond after a 

natural disaster caused by climate change. Below are a 

few health threats from climate change and the public 

health responses that address them. 
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Extreme Heat 
HEALTH IMPACT: Extreme heat events can trigger a variety of 

heat stress conditions, such as heat stroke and dehydration. These 

events result in increased hospital admissions for heat-related 

illnesses and cardiovascular and respiratory disorders. Young 

children, the elderly, people with chronic diseases and mental 

illnesses, low-income populations, and outdoor workers are at 

higher risk for heat-related illnesses. Also, extreme heat is linked to 

increased aggression, raising the number of assaults, murders, and 

suicides.3 

PUBLIC HEALTH RESPONSE: Detect and communicate heat wave 

risks by using heat wave warning systems, use advisories to 

communicate where people can go to cool off, open cooling 

centers for the public to gather for relief from the heat, and 

provide easy access to public drinking fountains and swimming 

pools.3 

 

Vector-borne Disease  
HEALTH IMPACT: Greater rainfall and warmer temperatures 

influence the distribution and reproduction of diseases borne by 

vectors, such as pathogen-spreading ticks and mosquitoes. 

Dengue, malaria, yellow fever, West Nile, and Zika virus are vector-

borne diseases carried by mosquitoes. Ticks can carry bacterium 

that causes Lyme disease. Warmer temperatures broaden the 

geographical ranges of vectors and introduce disease risks to new 

regions. Greater rainfall creates conditions that are more 

hospitable for vector-borne disease carriers to multiply.3  

PUBLIC HEALTH RESPONSE: Observe the spread and prevalence 

incidence of vector-borne diseases; coordinate with local officials, 

such as mosquito control programs, to predict and pinpoint 

possible hotspots for vector outbreaks; and educate local health 

care providers, physicians, and community members on how to 

eradicate conditions hospitable to mosquitoes, avoid bug bites, 

and identify early signs of vector-borne disease.3 
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Air Quality 
HEALTH IMPACT: Climate change will affect human health by 
increasing ground-level ozone and particulate matter air pollution. 
Ground-level ozone, a key component of smog, is associated with 
many health problems, including reduced lung function. Air 
pollution increases risk of cardiovascular disease and respiratory 
conditions like asthma and chronic obstructive pulmonary disease. 
Increased CO2 also causes increased pollen potency, leading to a 
longer and more intense allergy season. A rise in air pollution 
causes neuro-inflammation to the brain, which is linked to 

and obsessive-compulsive disorders.3 

PUBLIC HEALTH RESPONSE: Assess air quality, conduct 
surveillance and gather data on chronic diseases with particular 
attention to vulnerable populations, engage with local officials and 
planners on long-term community design solutions that mitigate 
air pollution, and partner with local organizations and agencies to 
educate residents about air quality.3 

 

Flooding and Water Quality 
HEALTH IMPACT: Marine bacteria that make humans sick are 
more likely to survive and thrive as oceans get warmer. Heavy 
downpours contribute to increases in severe flooding and 
combined sewer overflows. Floodwaters can become contaminated 
with agricultural waste, chemicals, and raw sewage carrying 
disease-causing bacteria, parasites, and viruses. With flooding and 
poor water quality come injury and illness. Psychiatric disorders 
have emerged due to these situations. Depression, anxiety, post-
traumatic stress disorder, and drug and alcohol abuse risk increases 
as people attempt to cope.3 

PUBLIC HEALTH RESPONSE: Monitor and test drinking and 
recreational water quality for harmful contaminates, monitor and 
track water contamination in agricultural waste that may lead to 
food-borne illness, educate and notify the public about water-
borne illness hazards, and engage with local officials and planners 
to develop and implement design solutions that prevent water 
contamination.3 
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Drought and Wildfires 
HEALTH IMPACT: Certain health hazards occur in drought conditions, including wildfires, 

dust storms, reduced air quality, extreme heat events, flash floods, and degraded water 

quality. Wildfires associated with drought conditions degrade air quality. Exposure to 

wildfire smoke and dust storms increases respiratory and cardiovascular hospitalizations, 

emergency department visits, asthma, bronchitis, chest pain, chronic obstructive pulmonary 

disease, respiratory infections, and medical visits for lung illnesses.3 

PUBLIC HEALTH RESPONSE: Engage with local officials and planners on long-term land-

use planning to reduce the risks associated with floods, restrict development in flood-prone 

areas, incorporate design elements that better handle storm water run-off, and identify 

vulnerable systems and communities in order to undertake activities to strengthen these 

systems and prepare measures to mitigate harm in the event of drought and wildfires. 

Establish strong evacuation plans, especially for those with limited resources.3  

Extreme Events 
HEALTH IMPACT: Climate change is expected to increase the 

frequency and severity of natural disasters, such as hurricanes, 

floods, landslides, wildfires, and heat waves. Such events come 

with numerous health risks, including injury and death, as well as 

disease related to food and water contamination and poor 

sanitation. People who experience severe weather disasters may 

also suffer from mental health illnesses or stress-related disorders.3 

PUBLIC HEALTH RESPONSE: Identify vulnerable systems and 

communities i

systems and prepare measures to mitigate harm in the event of 

disaster. Identify communities or populations with barriers to 

receiving alerts from traditional warning systems, and identify more 

accessible ways to reach these groups ahead of an extreme 

weather emergency. Ensure equitable recovery efforts.3 

 

 

Drought and Wildfires 
HEALTH IMPACT: Certain health hazards occur in drought 
conditions, including wildfires, dust storms, reduced air quality, 
extreme heat events, flash floods, and degraded water quality. 
Wildfires associated with drought conditions degrade air quality. 
Exposure to wildfire smoke and dust storms increases respiratory 
and cardiovascular hospitalizations, emergency department visits, 
asthma, bronchitis, chest pain, chronic obstructive pulmonary 
disease, respiratory infections, and medical visits for lung illnesses.3 

PUBLIC HEALTH RESPONSE: Engage with local officials and 
planners on long-term land-use planning to reduce the risks 
associated with floods, restrict development in flood-prone areas, 
incorporate design elements that better handle storm water run-
off, and identify vulnerable systems and communities in order to 
undertake activities to strengthen these systems and prepare 
measures to mitigate harm in the event of drought and wildfires. 
Establish strong evacuation plans, especially for those with limited 
resources.3 
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ADAPTATION IN ACTION 
Success Stories from Public Health Departments 

 

The following are snapshots highlighting the work of BRACE grant 

recipients from across the country. 
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BRACE-Illinois developed climate and health resources and educational materials for local health 

departments. One resource created was a heat toolkit, which contains a press release template to use when a 

heat wave occurs, sample social media messages, recommendations for how to assign a staff member as a 

heat point-person, guidance on developing an outreach plan for vulnerable members of the community, and 

. 

BRACE-Illinois established an online climate change and public health course that targets state and local 

health department staff employees. Employees within other state agencies can also access the course. They 

also collaborated with the Illinois Chapter, American Association of Pediatricians and the Illinois Academy of 

Family Physicians to develop two separate webinar series on climate change and public health for 

pediatricians and family physicians, respectively. 

BRACE-Illinois also developed and disseminated two educational videos on climate change, public health, and 

emergency preparedness. One targets the emergency preparedness and public health professionals while the 

other targets the general public. In addition, a graduate-level course on climate change and public health is 

now offered at the University of Illinois at Ch  equipping the next generation 

of public health professionals with climate and health understanding. 

BRACE-Illinois has also been invited to participate on regional and city workgroups and contributing a public 

health voice to the climate change discussion. 

Challenges: While the state of Illinois provided guidance and support, much of the work occurred at the 

local level. The biggest challenge was ensuring that the plans developed could be realized by local health 

departments. This included balancing what was needed to implement any intervention with available staff, 

financial resources, and feasibility within local health departments. 

In Illinois, many of the most effective interventions to address the adverse health impacts from climate 

change do not fall under the responsibilities of the public health sector (e.g.: improving the storm water 

management system to withstand more extreme storms). Acknowledging the limitations of the public health 

sector and the need for cross-sector collaboration with engineers, landscape architects, mental health 

specialists, and others, BRACE-Illinois worked to include sectors outside of the public health system in 

adaptation interventions.  

Evaluation: To ensure continuous quality improvement, BRACE-Illinois prioritizes evaluating its interventions. 

It disseminated a climate and health survey to all local health department administrators at the beginning and 

end of the first BRACE grant iteration, and will compare findings to subsequent iterations. BRACE-Illinois 

administered a pre- and post-questionnaire with the local health department grantees to better understand 

the efficacy of the mini-grant process. It also assessed the awareness and use of the heat toolkit, and 

continually evaluates the online course based on the pre- and post-test, along with tracking views of the 

educational video. 

  

   

 

 

 

 

  

VULNERABLE POPULATIONS & HEALTH EQUITY: 

The Illinois Climate and Health Report and adaptation plans identified vulnerable populations, vulnerable 

Vulnerability Index was utilized to identify and map vulnerable communities. The Social Vulnerability Index 

map was applied to flood disaster areas and nursing homes and showed the western part of the state along 

the Mississippi River to be particularly vulnerable. When BRACE-Illinois used the Social Vulnerability Index map 

to assess asthma deaths and ozone pollution, it found vulnerability scattered throughout the state with some 

clustering occurring in the southern and western areas. IDPH is currently in the process of planning a strategy 

to address the above areas. 
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DPH awarded funds to five local health departments to either begin or enhance adaptation planning efforts 

in their jurisdictions. The wide range of topics explored by local health department grantees demonstrated 

the variety of needs across the Commonwealth in developing and implementing adaptation plans. For 

example, two health departments were just beginning to assess their existing programs and associated 

resource needs. Meanwhile, other grantees leveraged funds to coordinate with local emergency preparedness 

partners to develop a toolkit for operating municipal warming and cooling centers. They established 

partnerships between trained medical and emergency response volunteers and elders in the community to 

prepare for either potential evacuation or sheltering in place during an extreme weather event. 

DPH also was instrumental in developing an approach for integrating the health impact assessment 

framework into the BRACE framework. Health impact assessments represent an important strategy to engage 

community stakeholders in identifying suitable public health interventions and adaptation options to reduce 

climate impacts at the local level. This project involved a partnership between the DPH Bureau of 

Environmental Health, DPH Bureau of Community Health and Prevention, and two municipalities to conduct 

a health impact assessment of climate action strategies in rural and urban communities in western 

Massachusetts. The project explored how a health impact assessment framework can be used to advance 

regional climate action strategies for heat-related events and energy efficiency programs. 

Challenges: While DPH has made significant progress with implementing CDC-funded climate and health 

initiatives in Massachusetts, there is an overall lack of resources available to local health departments for 

adaptation planning activities. 

Evaluation: During the current cooperative agreement, known as the Climate and Health Adaptation 

Monitoring Program (CHAMP), the CDC is placing a greater focus on evaluation of the implementation of the 

BRACE framework (Steps 3-5). Drafted in Year 1, the Implementation and Monitoring Strategy (IMS) will 

assist in providing guidance to public health agents in Massachusetts and in receiving feedback to improve 

our efforts to support local health and municipalities planning for the health effects of climate change. 

 

 

 

  

VULNERABLE POPULATIONS & HEALTH EQUITY: 

The Vulnerability Mapping Tool allows local health partners to interactively locate and quantify populations 

potentially vulnerable to climate effects at the community and US Census tract levels. The indicators include 

the following characteristics: people younger than 5 years of age and over 65 years of age, those living alone, 

non-white populations, people with less high school education, groups living below poverty level, 

communities located in a flood zone, and amount of green space in the municipality. 

Users can overlay various spatial data layers associated with such factors as flood zones, infrastructure (e.g., 

police, fire, town hall, hospital, and long-term care facilities), location of transportation systems, and location 

of public utilities. A key feature of the Vulnerability Mapping Tool is to provide community and US Census 

tract-level data to promote the use of social determinants of health in planning efforts that target the most 

vulnerable populations and areas. This approach is consistent with the overall mission of the DPH to promote 

wellness and health equity for all people in the Commonwealth. 
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Successes: MDH is advancing the evidence-based intervention options developed through BRACE by putting into operation 

complementary adaptation strategies that have multiple public health and environmental benefits to prevent or reduce public 

health impacts of climate change. To encourage resilience, MDH hosted the Building Resilient Communities Stakeholder Forum 

in December, 2016. This event brought together key stakeholders, including many community members, organizations, and 

sectors from across the state. MDH understands the benefits of multi-agency partnerships, so they play an active role in many 

state and regional collaboratives. The MCCHAP team has a member appointed to three of the four workgroups of the Maryland 

Commission on Climate Change; works closely with other state agencies, including Departments of Planning, Environment, and 

Natural Resources; and is an active participant in the Eastern Shore Climate Adaptation Partnership (ESCAP).  

MDH capitalized on its community engagement to achieve success advancing climate and health activities. A partnership with 

school-age youth to make changes in their lives both in school, at home, and in the larger community. MDH also has seen 

success with the short-term collaborations with organizations such as the Healthy Anne Arundel Coalition. The community and 

partner engagement has led MDH to be invited as participant or speaker at a myriad of community events and be seen as a 

resource guide for climate, health, and resiliency building.  

MDH recognizes the importance of teaching successfully in order to further climate and health goals. MDH has collaborated with 

the University of Maryland Extension (UME) to develop a climate change and healthy homes curriculum for both extension 

educators and community health workers who work within UME. The team also collaborated with a multi-disciplinary team to 

develop school science curriculum around climate change, titled ScienceBEAT (http://science-beat.blogspot.com/). MDH has 

established a partnership with the Maryland Department of Natural Resources to help develop a school curriculum around sea 

level rise, climate change, and the Eastern Shore for the school district in Somerset County, MD, as part of a B-WET NOAA 

proposal. 

Challenges: The MCCHAP program has faced challenges in reaching individuals from some communities, in aligning the goals 

of the climate and health program with the concerns and priorities of the communities, and in the development and 

implementation of tailored interventions to achieve the goals for heterogeneous communities. However, through reaching out to 

the Office of Minority Health and other BRACE grantees and listening instead of talking during community meetings, MDH has 

been able to more effectively address challenges and integrate lessons learned into future program activities. 

The MCCHAP team expects challenges to continue, some that have been experienced already and others that have not yet 

materialized. However, the MCCHAP team plans to address the challenges head on and work toward solutions. To overcome 

these future challenges, MDH plans to continue developing relationships with trusted messengers from the communities, as well 

as to reach out and engage with youth. 

Evaluation: In conjunction with George Mason University, MDH created a longitudinal survey of attitudes toward health and 

climate change to inform and evaluate attitudes about climate change and public health. For Phase II (2016- 2021), evaluation 

will be an integral component of the Implementation and Monitoring Strategy. MDH also aims to assess and measure the co-

benefits to health of climate action in Maryland. 

    

VULNERABLE POPULATIONS & HEALTH EQUITY: 

The Public Health Strategy for Climate Change, in particular, is focused on addressing health disparities within vulnerable 

populations as they pertain to the current and future impacts of climate change on health. This includes not only those with 

higher present baseline health impacts or exposures, but also looking at what populations will have higher risk or exposure as 

the climate changes in Maryland. MDH is improving the resiliency and health of communities to address gaps in health equity, 

while also improving the overall health of the population. To this end, a partnership was created with the Minority Outreach and 

Technical Assistance mini grant program of the MDH Office of Minority Health and Health Disparities. 

To address health equity, MDH plans to work within existing networks of organizations, departments, community groups, faith-

based organizations, and the library systems. Working with existing partners is especially critical in vulnerable and 

disenfranchised communities. MDH plans to provide resources, educational information, and technical assistance to communities 

through these established channels. An overarching goal is to empower these communities with resources and knowledge 

directly to ensure community support for adaptation activities. This, in turn, contributes to increased resiliency and adaptive 

capacity of individuals to protect themselves in the face of climate change.  

MDH recognizes the importance of relevant communication methods and the limitations that accompany email blasts and 

internet flyers. The program works on the grassroots level to identify best communication practices across communities to 

ensure effective information and resource dissemination methods for those populations. Without the partnership of 

organizations working in the communities, MDH would not be able to identify and implement a successful communication 

strategy that is critical to the success of the overall program. 
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Wildfire smoke interventions were identified through literature review of keyword web database searches 

through Web of Science and Google Scholar. Keywords  such as response, intervention, fire, and respiratory 

 provided the best results. From these literature reviews, interventions were assessed based on the amount 

of scientific support available. The review identified five interventions to reduce the impacts of wildfire 

smoke, including evacuation, air filtration and cleaners (home, room, and facility), forecast warning systems, 

and public service announcements. 

Successes: 

coastline consists of over 300 miles of beaches and more than 4,600 miles of shoreline along the coastal 

rivers, sounds, and wetlands. Over the last century, northeastern North Carolina has experienced a one-foot 

increase in sea level, and scientists expect the sea to rise more than three feet by 2100. Through collaboration 

with East Carolina University, the North Carolina BRACE program mapped sea level rise layers (from East 

Carolina University) and overlaid chemical and biological sites of concern (from EPA and the North Carolina 

Department of Environmental Quality). This mapping project identified vulnerable health-related 

infrastructure in several coastal counties, which could result in environmental exposures for nearby vulnerable 

populations.  

Challenges: Timeline difficulties have presented a major challenge to NC DHHS. On October 8, 2016, 

Hurricane Matthew hit southeastern North Carolina and caused catastrophic flooding in the counties where 

the department was planning to implement its heat and wildfire interventions. The stakeholders had 

expressed interest in maintaining the heat work through the fall and winter. NC DHHS decided that 

communities were prioritizing immediate health needs and recovery in the aftermath of flooding. This pushed 

its planning work back a few months. 

Evaluation: NC DHHS is currently planning evaluation activities for the intervention work and anticipates 

that it will take two to three years to fully implement and evaluate the interventions. 

 

    

VULNERABLE POPULATIONS & HEALTH EQUITY: 

For heat, the most vulnerable populations in North Carolina are males aged 25-44 who work outside. Older 

adults and families in low-income communities are also at increased risk for heat-related illness. People most 

vulnerable to wildfire smoke are those with pre-existing conditions, such as cardiovascular disease and 

wildfire smoke. The department plans to help communities identify and implement interventions that are 

cost-effective and sustainable with little to no additional support. 

To address health equity, NC DHHS adaptation efforts focus on mitigating the burden of heat-related illness 

in vulnerable populations, such as people over 65, low income communities, those with little or no access to 

air-conditioning, and outdoor workers. This work centers on providing equal access to those affected by 

climate and health impacts. 
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impacts from extreme heat events alone (over 95°F). In addition, the NH DHHS funded a graduate student at 
Plymouth State University to look at warm-season extreme weather events and injuries. Results indicated that 
hot days were related to a significant increase in risk of hospital visits for heat-related outcomes, and much 
less significantly for motor vehicle accidents and all-cause injuries. The meteorological data analysis covered 
the past 35 years, and the health burden analysis assessed health impacts over the past 10 years. 

Identifying Interventions: To identify the public health interventions most suitable to address the health 
outcomes of greatest concern for New Hampshire, NH DHHS reviewed existing intervention assessments 
conducted by other BRACE partners. A literature review of additional studies by topic area also took place, 
and stakeholder assessments were performed to determine local wants and needs. NH DHHS funded four 
Regional Public Health Networks (RPHNs) to develop climate and health adaptation plans, based on a specific 
priority climate hazard and health issue, as well as a viable intervention. 

 The project helped to identify viable evidence-based interventions in four areas, including: 1) education of 
caregivers on heat stress among rural elders living alone, 2) education of day-camp counselors on tick 
exposure among youth in summer recreation programs, 3) expanding access to extreme weather and 
community resilience via alert systems, and 4) education on heat stress prevention among urban residents via 
municipal emergency directors. 

Successes: NH DHHS successfully executed a full implementation of the BRACE framework at the state and 
local level. For example, the NH team assessed climate hazards by hiring subject matter experts to model 
regional impacts using atmospheric and hydrologic data gathered over the past 80 years. DHHS also 
estimated health impacts of heat stress via a regional partnership, and contracted with a university to 
generate an analysis of extreme weather and injuries. The NH DHHS also funded four regional climate and 
health adaptation efforts, and supported the implementation of evidence-based interventions.  

Challenges: Engaging stakeholders was often difficult due to limited ability to quickly distribute funds, 
limited technical support for complex assessments, and limited evidence-based interventions related to 
climate change and health. Accurate assessments of the local impacts were challenging to analyze due to 
limited statistical power in small populations. Also, limited funds were available for the execution of 
communication and outreach programs to distribute the findings. 

Evaluation: DHHS worked on improving future interventions using the New Hampshire BRACE Step 5 for 
Evaluating Impact and Improving Quality of Activities, including assessing process measures and outcome 
measures. Through the process, NH DHHS monitored performance measures and used the results to advise 
corrective action and improve program outcomes. For the BRACE projects with education and behavior 
change components, regional health agencies utilized pre- and post-assessments of target groups through 
written surveys. 

 

  
VULNERABLE POPULATIONS & HEALTH EQUITY: 
By using the tools discussed above, NH DHHS scanned the state and discovered unique vulnerabilities that 
allowed them to better inform particular geographic areas when designing their adaptation plans. For heat 
stress, adaptation plans focused on the elderly living alone in the more rural Upper Valley region and lower-
income neighborhoods in the urban Nashua region. For tick habitat and Lyme disease, adaptation plans 
focused on summer youth programs in the mid-state Lakes Region. For flooding and extreme weather, 
adaptation plans focused on all-hazards alert systems and community resilience in the Monadnock area near 
Keene. Another state-level project was supported to assess the relationship between rising water 
temperatures, viability of commercial oyster beds, and shellfish food safety via testing of vibrio cholera 
bacteria on the seacoast. The project also tested interventions to cool and shade the shellfish to reduce the 
risk of food poisoning. 

NH DHHS plans to continue assessing the needs of its vulnerable and low-income communities with regional 

agencies as part of its climate adaptation activities. To support this effort, NH DHHS will collaborate on future 

interventions with state agencies responsible for the elderly, worker health, and emergency preparedness. 
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The program has created a total of 14 climate and health videos featured on its Climate and Health YouTube 

channel and has hosted a Resilience Speaker Series to explore definitions of resilience and make connections 

with various programs within the field of public health. 

Stories and images were collected to illustrate different perspectives on the health effects of climate change 

in Oregon

social media posts. 

The Oregon Climate and Health Program has provided support and resources to five partner health 

departments across the state to implement climate and health interventions at the local level. Interventions 

have addressed a diversity of climate risks, including wildfire, drought, and extreme heat. The program has 

also developed a Resilience Planning Toolkit that provides guidance to local health jurisdictions based on the 

lessons learned from local partners. 

Challenges: Approaching the planning project with a conventional risk mitigation approach presented many 

challenges. When the program shifted to a more strengths-based approach, it was able to successfully 

engage more partners and identify strategies that build resilience to multiple climate risks. 

Environmental health programs are not universally implemented across the state. More than a quarter 

reported not having the basic capacity to conduct mandated inspections, and over 90 percent of health 

departments within the state reported having only partial-to-minimal ability to identify and prevent 

environmental health hazards. 

Evaluation: The strategies in the new Resilience Plan have specific actions recommended at the local and 

assessment, along with the state-

.  

 

  

VULNERABLE POPULATIONS & HEALTH EQUITY: 

The Oregon Climate and Health Resilience Plan incorporates strategies to address health equity by including a 

specific Health Equity section of strategies, while also integrating health equity throughout each of the other 

six strategy areas. As part of the planning pro

to help educate viewers on the connections between climate change and health equity. The program has 

- nge creates 

additional stressors for those already bearing a disproportionate burden of disease. When discussing 

vulnerable populations, the team explains that the communities hit first and worst by climate change are the 

communities with the fewest resources to cope, recover, and adapt. 

The program has found that addressing health equity through climate adaptation means investing more time 

in listening to communities on the front lines of climate change. To this end, the program has worked closely 

with community partners like the Confederated Tribes of Warm Springs to share community-identified 

concerns and priorities. These stories and partnerships can then help to inform statewide decision-makers as 

they grapple with the benefits and burdens of proposed climate policies. 
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Successes: Guided by insights gained from the WICCI climate data projections, WCHP created toolkits for 

weather-related emergencies. Located online, these toolkits can help local governments, local health 

departments, and residents prepare for or respond to extreme heat, flood, winter weather, wildfire, chemical 

releases, harmful algal blooms, drought, thunderstorms and tornadoes, and vector-borne disease. In addition, 

WCHP offers a community engagement toolkit.  

Challenges: The development plan faced challenges bringing together a group of diverse people from 

different agencies and programs in a short period of time. 

Evaluation: Although WCHP is only one year into its five-year adaptation plan, the evaluation plans are 

already being developed. Along the way, toolkits will continue to be updated as interventions evolve and as 

feedback is received.  

 

  

VULNERABLE POPULATIONS & HEALTH EQUITY: 

Following step 1 (Forecasting Climate Impacts and Assessing Vulnerabilities) of the BRACE framework, a Heat 

Vulnerability Index (HVI) and accompanying maps were created. This HVI is able to identify where the 

populations most vulnerable to extreme heat are located in Wisconsin. WCHP is currently in the process of 

creating a similar Flood Vulnerability Index and accompanying maps. It will identify the locations in Wisconsin 

where populations are most vulnerable to flooding events. 

To work toward health equity, WCHP has created and facilitated two health equity teams. The first team is 

an internal Climate and Health Program Equity Advisory Team. The other is an external Health Equity Action 

Team (HEAT). The Advisory Team guides the program on the structure and functioning of HEAT. The 

members of HEAT are representatives of organizations tied to the previously identified priority populations.  

The diverse perspectives of members are utilized to evaluate and improve adaptation strategies. Through the 

work of HEAT, WCHP plans to integrate health equity into future intervention strategy selection, 

implementation plans, evaluation plans, and the interpretation of the evaluation data. By working with 

priority populations to inform them of the work of WCHP, the program hopes to create strategies that focus 

on health equity first. 





29 

 

and resilience, vector-borne diseases, mental health, green infrastructure solutions, and climate change 

outreach and education. 

Another success of the program was the creation of Northeast Regional Heat Collaborative. Made up of 

public health agency partners from Maine, New Hampshire, and Vermont, the group has collectively analyzed 

data across New England to inform public health policy. It has measured the impacts of heat on 

hospitalizations and deaths and has partnered with the National Weather Service (NWS) to address heat 

impacts and improve communications across the region. The group has successfully changed the NWS Heat 

Advisory Policy for all of New England to more appropriately address health risks and create an opportunity to 

reduce negative health impacts in communities. 

Challenges: Rhode Island has found that predictions of vector populations and vector-borne disease rates, 

water-borne disease trends, air quality impacts, and changes connected to ecosystems are more complicated 

to quantify and predict future burdens. Community engagement and grassroots efforts can be a challenge 

for RIDOH programs that have little capacity or staff. The department relies heavily on community and 

institutional partnerships to be able to involve the public. 

Evaluation: RIDOH has created surveys to evaluate outreach, events, and other activities included in climate 

and health adaption plans. RIDOH plans to design further evaluation efforts in Phase II as new interventions 

and plans are developed. 

 

  

VULNERABLE POPULATIONS & HEALTH EQUITY: 

associated with climate change and identifies the most vulnerable populations.  

RIDOH found elderly residents to be especially vulnerable to extreme weather, power outages, and other 

disasters. To ensure that elderly residents are protected from extreme events and able to remain sheltered 

safely in place whenever possible, it created the Senior Resiliency Project. The Senior Resiliency Project 

coordinates with a team of partners and stakeholders to assist long-term care facilities. This encompasses 

supporting residences in facilities and independent senior housing to prepare for disasters through site-

specific energy resiliency audits. It also develops all-hazards emergency plans that emphasize sheltering in 

resilience during disasters.  

The report also identified urban residents, and particularly those with limited social or financial resources, as 

populations vulnerable to extreme heat and extreme weather events. These populations were the focus of a 

Climate Change and Environmental Justice Lab developed in collaboration with Brown University. The lab was 

a yearlong, for-credit academic course that investigated ways to reduce the climate change-related public 

health risks to individuals in a pilot neighborhood in Providence. The aim was to increase the capacities of the 

neighborhood to respond to climate change threats. Furthermore, the lab explored the development of green 

infrastructure in cities and other urban design solutions to mitigate the urban heat island effect and help 

communities better prepare and recover from extreme weather events and power outages. 
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