
EXECUTIVE SUMMARY 

There exist on-going local efforts by universities, government, and non-governmental organizations 
(NGOs) researching the issue of sea-level rise adaptation in Florida. These agencies include NOAA, the 
Southeast Florida Regional Climate Change Compact, FDOT, the Metropolitan Planning Agency, The 
South Florida Regional Planning Council, Florida International University, the University of Miami and 
Florida Atlantic University, the lead for the State University System Climate Initiative. The focus of much 
of this work in South Florida has been to understand the physical and economic vulnerability, as well as to 
develop adaptation strategies for the natural and built environments [1,2,3,4,5,6,9,10]. Within these efforts, 
there has been limited attention to the relationship between sea-level rise and human health. Yet, both 
nationally and internationally focused sea-level rise studies have underscored that the effects on human 
health are a major component to understanding sea-level rise vulnerability and for designing adaptation 
plans; these include The National Climate Assessment, the Intergovernmental Panel on Climate Change 
(IPCC), the Centers for Disease Control (CDC) Building Resilience Against Climate Effects (BRACE) 
program, and the National Institutes of Health (NIH) Climate Change and Human Health program. While 
these programs assess and seek to understand health outcomes associated with climate change, they do not 
consider health as a risk factor. This study has considered health as a risk factor as well as an outcome that 
would contribute to and be affected by the negative effects of climate change. Health, as measured by 
chronic conditions, infectious disease, and access to care, was considered in relationship with sea-level rise 
as both an outcome and risk factor to vulnerability. 
 
The Florida Institute for Health Innovation (FIHI), previously the Florida Public Health Institute, was 
awarded a two-year grant from the Kresge Foundation to (1) identify the communities in Southeast Florida  
(Palm Beach, Broward, Miami-Dade, and Monroe) that will be most vulnerable to sea-level rise impacts in 
the coming decades; (2) identify specific potential public health risks and correlate these risks to identified 
populations under a 2030 and 2060 sea-level rise scenario; (3) share this information with local decision 
makers to create more robust adaptation plans that include human health considerations; and (4) develop a 
technical assistance guidebook and toolkit that can be shared with other coastal communities. This research 
was informed by and follows the 2012 Regional Climate Action Plan and the 2014 Regional Climate Action 
Plan, Health Impact Assessment. 
 
FIHI, the South Florida Regional Planning Council (SFRPC), and Florida Atlantic University, Center for 
Environmental Studies (FAU,CES) conducted research and engaged the professional community to learn 
and share about the relationship between sea-level rise and health in Southeast Florida. This report presents 
those results. The research was composed of in-depth analyses for four research objectives and a final 
objective to share findings and collect qualitative input. The first three studies were to define vulnerabilit ies 
within the region using the following definitions: (1) geographic vulnerability, defined as land having a 
high risk of flooding due to sea-level rise and its relationship with groundwater; (2) social vulnerability, 
defined as areas demonstrating lower socioeconomic status, as measured by levels of educational 
attainment, income below the federal poverty line, and non-white population; and (3) medical vulnerability, 
defined based on rates of emergency department visits and hospitalizations due to chronic obstructive 
pulmonary disease, asthma, and pneumonia, giardiasis, as well as healthcare access to 330 health centers. 
This was followed by an effort to (4) overlay the results to identify “hot-spots” in the region that could be 
considered for Adaptation Action Areas. Finally, (5) extensive outreach was conducted.   
 
The research team developed sea-level-groundwater rise projection maps that display geographic 
vulnerability at the property level under specified scenarios. The model used to determine the sea-level rise 
and groundwater relationship was validated by previous studies discussed in this report [48]. These 
projections were utilized in the mapping project to then identify populations in Southeast Florida most 



vulnerable to the impacts of sea-level rise based on social vulnerability and health data. A comprehensive 
Social Vulnerability Index (SVI) was created to represent social vulnerability as a single variable in the 
region and was mapped by ZIP code. Medical vulnerability was expanded from the original health risk 
factor variables (COPD, asthma, pneumonia) to include acute infectious diseases, such as giardiasis.  
 
Populations demonstrating high risk for all of these vulnerabilities will be particularly vulnerable to the 
negative effects of sea-level rise. Adaptation, mitigation and resiliency efforts must be prioritized for these 
populations. The key components of our methodology and findings as well as strategy recommendations 
were summarized into a toolkit. The toolkit will be shared with local climate change initiatives, coastal 
communities, both regional and national, and via the Kresge Climate Adaptation Knowledge Exchange 
website (cakex.org). Finally, our maps and findings were shared through an extensive outreach effort which 
established a cross-sectoral network for gleaning insight and created an opportunity for our team to 
communicate sector-specific information, based on health and vulnerability data.  
 
Outreach included national speaking engagements, networking events, climate change conferences, and 
meetings with and/or presenting to diverse regional and local agencies. Key topics included considerations 
for human health, sea-level rise projections, and social vulnerability. Topics were tailored to fit a context 
relevant to the audience, addressing outcomes specific to each sector. The result of these outreach activities 
was a vibrant, inclusive discussion that has informed mitigation and adaptation planning across sectors and 
the toolbox strategies that will be shared. Groups were extremely receptive to our message; the overall 
response was a new commitment, across sectors and the region, to include sea-level rise and health into 
planning. Outreach activities additionally expanded the collaborative, regional network of individuals who 
will address adaptation, mitigation and resiliency building within their sectors. Professionals in the region 
rapidly understood that sea-level-groundwater rise is an important issue for the region that will affect many 
populations and sectors across South Florida. Similarly, there was a new understanding that pre-existing 
vulnerabilities can be a barrier to adaptive capacity. 
 
In summary, the study revealed several important facts: 

1. When considered according to our framework, there are large populations who currently 
demonstrate at least one vulnerability - social, medical, or geographic - to sea-level rise, with many 
of these vulnerabilities overlapping. 

2. Sea-level rise has a direct influence on groundwater and, thus, will cause groundwater levels to rise 
as the sea rises, increasing the number of geographically vulnerable people. 

3. With time, there will be an increasing number of people who are likely to be impacted by the 
flooding effects of sea-level rise, who are also socially and medically vulnerable. 

4. At present, those residing in higher socioeconomic status areas have a high risk of vulnerability to 
sea-level rise. Over time, this land may no longer be viable. 

5. There is a need to access more granular data to better understand the health effects of sea-level rise, 
as they manifest over time. Geographic vulnerability can be evaluated at the property level, and 
demographic data at the Census block level; much of the health data has only been available at the 
county or ZIP code level which limits the ability to identify more specific populations representing 
vulnerability to all three factors. 

6. Sea-level rise requires a constant conversation across sectors in South Florida for the development 
of comprehensive mitigation and adaptation strategies. A large portion of this project was focused 
on establishing a rapport with diverse sectors to learn their impressions of these findings as well as 
to glean additional considerations. Health care practitioners are essential to this conversation. 

7. Adaptive capacity and resiliency building require a regional collaborative effort and will not be as 
effective if localized. 

 



To add to the knowledge-base developed through regional research and efforts, including those resulting 
from this project, key health-related recommended studies are highlighted below and further discussed in 
the Recommendations section of this report: 
 

 Develop a specific message for Southeast Florida about climate change and health that describes 

the present.  

 Coastal areas should begin planning for the impacts of water from flooding, sea -level rise and 

other impacts in order to safeguard their community’s social, cultural, environmental and 
economic resources in the future.  

 Future outreach will need to include a compelling and comprehensive public health case, 

emphasizing economic resiliency.  

 Health data should be collected more frequently, such as monthly, to allow testing for association 
with monthly weather patterns such as changes in water levels, rain amounts, or temperature and 

for relationships with socio-economic vulnerability.  

 Health data monitoring systems should include increased reporting on and evaluation of emerging 

disease related to sea-level rise. 

 Expand analysis to include variables representing a broader depiction of the interaction between 

social vulnerability, health and climate change, as more data becomes available.  

 Conduct longitudinal analyses that determine the impact of sea-level rise on health outcomes. 

 Develop methods to assess the impacts of sea-level rise on health conditions.  

o An effort should be developed to engage health practitioners in what to look for, how to 

communicate information, and how to increase awareness of long term trends.  

o Evaluate current data overseas regarding disease incidence and develop predictive models of 
growth in southeast Florida.  

o Develop tools to assess the impacts of sea-level rise to chronic conditions given that little 
impacts could be discerned in this project.  

 Engage health practitioners in identifying conditions or illness associated to climate change, how 

to communicate information, and how to increase awareness of long-term trends. 


