
 

  



 

 

 
 

INTRODUCTION 

 

Here at Shading Dade, we hope this finds you well and most especially cool! It is 

an unfortunate truth that temperatures are rising around the world, and are 

heavily felt by those living in tropical and heat-familiar places like South Florida. 

The warming caused by climate change not only affects natural environments and 

wildlife, but also people and their health. 

We have put together this Heat Resource Guide to provide you with some of our 

favorite resources regarding heat. Our goal as professionals in the science field is 

to increase knowledge and awareness among citizens; we are at the forefront of 

research and know the importance of bringing forth information to hopefully 

better your understanding of climate issues and your quality of life. This is a living 

document and will continue to be developed and expanded as we further our 

research and network. 

Grab a cool glass of water and enjoy the guide! 

 

 

 

 

 

SHADING DADE 

Shading Dade is a citizen science heat monitoring project in Miami-Dade County launched by 

Florida International University's Sea Level Solutions Center in the Institute of Environment, the 

Department of Journalism and Media and Catalyst Miami 

This heat resource guide is brought to you by the Urban Heat Research Group of the 

Resilient305 Collaborative. The Resilient305 Collaborative is ŀ ǇŀǊǘƴŜǊǎƘƛǇ ŦƻǊƳŜŘ ƻǳǘ ƻŦ ŀ нлмс 

aŜƳƻǊŀƴŘǳƳ ƻŦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ŀƳƻƴƎ /ƛǘȅ ƻŦ aƛŀƳƛΣ /ƛǘȅ ƻŦ aƛŀƳƛ .ŜŀŎƘΣ aƛŀƳƛπ5ŀŘŜ 

/ƻǳƴǘȅΣ CƭƻǊƛŘŀ LƴǘŜǊƴŀǘƛƻƴŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ aƛŀƳƛπ5ŀŘŜ /ƻƭƭŜƎŜΣ ŀƴŘ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ aƛŀƳƛ ǘƻ 

ǎǳǇǇƻǊǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ wŜǎƛƭƛŜƴǘолр {ǘǊŀǘŜƎȅΦ 
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¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ 
 

 

 

 

 

 

 

 

 

 

 

 

*Articles, reports, guides, and scientific paper titles are hyperlinked in their sections for direct access. You can also 

find Ŧǳƭƭ ¦w[ǎ ƛƴ ǘƘŜ άwŜǎƻǳǊŎŜ [ƛƴƪǎέ ǎŜŎǘƛƻƴΦ 

 

 

 

 

 

 

 

 

 

 

× LƴǘǊƻŘǳŎǘƛƻƴΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ. Pg. 1 
× {ƘŀŘƛƴƎ 5ŀŘŜΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧ Pg. 3-4 
× vǳƻǘŜǎ ϧ ¢ŜǎǘƛƳƻƴƛŜǎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧ Pg. 5 
× wŜŎŜƴǘ IŜŀǘ ¢ǊŜƴŘǎ ϧ ¦Ǌōŀƴ IŜŀǘ LǎƭŀƴŘ 9ŦŦŜŎǘΧΧΦΦ Pg. 6-7 
× !ǊǘƛŎƭŜǎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.. Pg. 8 
× wŜǇƻǊǘǎ ϧ DǳƛŘŜǎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ. Pg. 9 
× {ŎƛŜƴǘƛŦƛŎ tŀǇŜǊǎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ. Pg. 10 
× ²ŜōǎƛǘŜǎ ΧΧΧΧΦΦΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ. Pg. 11 
× LƴǘŜǊŀŎǘƛǾŜ ¢ƻƻƭǎΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.. Pg. 11 
× Resource [ƛƴƪǎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ. Pg. 12 
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SHADING DADE 

Overview  

How hot is it, really, in Miami-Dade? Our citizen science project is trying to find out!  

Lƴ нлмуΣ CL¦Ωǎ {Ŝŀ [ŜǾŜƭ {ƻƭǳǘƛƻƴǎ /ŜƴǘŜǊ ƛƴ ǘƘŜ LƴǎǘƛǘǳǘŜ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΣ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 

WƻǳǊƴŀƭƛǎƳ ŀƴŘ aŜŘƛŀΣ ŀƴŘ /ŀǘŀƭȅǎǘ aƛŀƳƛ ƭŀǳƴŎƘŜŘ ǘƘŜ ƛƴƛǘƛŀǘƛǾŜ ά{ƘŀŘƛƴƎ 5ŀŘŜέ ǿƘƛŎƘ ǳǎŜǎ 

dime-sized heat sensors to record temperatures and humidity at specific locations.  

Students, faculty, and citizens deploy tiny heat-sensing iButtons among the diversity of Miami-

5ŀŘŜΩǎ communities, along streets, and in parks, among other locations. The primary focus of 

locations are areas where residents are most likely to congregate, such as bus stops, parking 

lots and garages, shopping centers, and open public spaces. To get a hyperlocal look into these 

ŀǊŜŀǎΩ ŦŜƭǘ-temperatures, other characteristics such as tree canopy, infrastructure type, and 

areas of more vulnerable populations, are considered during deployment. This study will 

identify specific urban heat άƘƻǘ ǎǇƻǘǎέ and will investigate the different factors that reduce or 

increase heat such as shading and vegetation.  

Example Findings 

One finding of the project comes from a 2019 deployment across the Lincoln Road Mall in 

Miami Beach. The research team expected to find cooler temperatures at the east end of the 

mall which is close to the ocean and experiences a steady sea breeze, and hotter temperatures 

at the west, more inland end of the mall. Instead, the team discovered that the west end of the 

mall also saw cooler temperatures. While further investigation is needed to confirm the results, 

preliminary analysis suggests that water and vegetation features, which mimic a cypress pond 

and mangrove forest, may be providing a significant hyperlocal cooling effect on that west end. 

Once confirmed, this can emphasize the benefits of nature-based and nature-inspired solutions 

combating heat. 

Quote from Miami-Dade County Chief Heat Officer 

 "As co-chair of Miami-5ŀŘŜ /ƻǳƴǘȅΩǎ ƴŜǿ Heat Health Task Force, LΩŘ ƭƛƪŜ ǘƻ ŜƳǇƘŀǎƛȊŜ Ƙƻǿ ƛƳǇƻǊǘŀƴǘ 

the collection and analysis of scientific data is to our community work and individual health. The data 

collected through the Shading Dade initiative will enhance our understanding of how buildings, 

pavements, tree canopy and other green infrastructure can influence ambient air temperature and 

humidity.  This is critical as we update our streetscape design standards, as well as land use and zoning 

policies." Jane Gilbert, Miami-Dade County Interim Chief Heat Officer 
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SHADING DADE 

  

Ambassadors 

Thank you so very much to our Shading Dade Ambassadors!! The wonderful citizen scientists 
who have participated as deployers and retrievers, those who make this project possible. 

 

Partners & Stakeholders  

Florida International University (Sea Level Solutions Center in the Institute of Environment and 
Department of Journalism and Media), University of Miami (Rosenstiel School of Marine and 
Atmospheric Science), Catalyst Miami, Miami-Dade County, City of Miami, City of Miami Beach, 
Family Action Network Movement, Florida Clinicians for Climate Action, Human Rights Watch, 
The Women's Fund and many dedicated and engaged citizens of Miami-Dade County 

 

Additional Information 

- GET INVOLVED!! Shading Dade is a collaborative citizen science effort that features the 

participation of volunteers to assist with deployment and retrieval of sensors, as well as 

other aspects of the project. This is an ongoing project and an evolving process. We 

encourage your involvement to help inform how hot it really is in Miami-Dade, as well as 

learn about how climate change and heat is impacting us, and what we can do about it. 

o Join our project as a Shading Dade Ambassador!     

  SIGN-UP HERE: http://miamistories.net/shading-dade/ 

- You can find more information about the Shading Dade project and previous deployments 

at the link above.  

- For any questions regarding the project, please contact Alyssa Hernandez 

(alyherna@fiu.edu) with the email subject "Shading Dade Project".     
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QUOTES & TESTIMONIES 

 

DOCTOR -- άaȅ нлмс άŀƘŀέ ƳƻƳŜƴǘΥ ! ǇŀǘƛŜƴǘ ŎŀƳŜ ƛƴ ŦƻǊ ŀƴ ŜŀǊƭȅ ǊŜŦƛƭƭ ƻƴ ƘŜǊ ōǊŜŀǘƘƛƴƎ ƳŜŘƛŎƛƴŜǎ 
made worse by heat, ground-level ozone, mold and mildew. She asked me to sign a form asking the 
power company not to cut her off for lack of payment, because if she didƴΩǘ Ǌǳƴ ƘŜǊ ŀƛǊ ŎƻƴŘƛǘƛƻƴŜǊΣ ǎƘŜ 
ŎƻǳƭŘ ƴƻǘ ōǊŜŀǘƘŜΦ bƻǿ L ǎŜŜ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǘƘŜ ǎƛƳƛƭŀǊ ǇǊƻōƭŜƳǎ ƴŜŀǊƭȅ ŜǾŜǊȅ ǿŜŜƪΦέ Cheryl Holder, MD, 
FACP (The Hill, April 2021) 

 

YOUTH ς ά.ŜŎŀǳǎŜ LΩƳ ŀ ƪƛŘΣ L ƭƛƪŜ ǘƻ Ǝƻ ƻǳǘǎƛŘŜ ŀƴŘ ǇƭŀȅΦ .ǳǘ sometimes ƛǘΩǎ so hot that I tell my parents 
L ŘƻƴΩǘ want to go outside, even if to do a short walk. My little brother who is 4 years old complains 
during his soccer games that he is too sweaty to play. Also, when it is super hot, I ŘƻƴΩǘ see a lot of 
people hanging out in parks. I hardly go to playgrounds anymore because many times when I grab the 
rails or use the slides, I burn myself. ¢ƘŜǊŜΩǎ ƴƻ Ŧǳƴ ƛƴ ǘƘŀǘΗ We went to California this summer, and the 
ŦƛǊǎǘ ǘƘƛƴƎ L ǎŀƛŘ ǿƘŜƴ ǿŜ Ǝƻǘ ōŀŎƪ ƛǎ άaƛŀƳƛ ƛǎ ǘƻƻ ƘƻǘΗέ It makes me a little sad that we do less family 
walks, playground days, or even outside birthday parties because of the heatΦέ Lyla Arana, 9 years old 

 

ELDERLY ς ά!ǎ ŀƴ ŜƭŘŜǊƭȅ ǇŜǊǎƻƴΣ Ƴŀƴȅ ǘƘƛƴƎǎ Ŏŀƴ ǎƭƻǿ ƳŜ ŘƻǿƴΣ ōǳǘ ǘƘŜ ƘŜŀǘ Ƙŀǎ ǘǊǳƭȅ ōŜŜƴ ŀǘ ǘƘŜ ǘƻǇ 
of these factors. I can no longer walk unaccompanied to the corner to get cafecito without worrying that 
I will feel dehydrated or faint, or not even have the energy to make it back home. I made the connection 
that my arthritis would worsen when I spend some time outside on my patio. After speaking with my 
doctor, I was advised to stay indoors to not exacerbate the pain. At first, I thought to myself, how can I 
stop enjoying the outside?! Then I realized nowadays outside is not so enjoyable, simply because of the 
ƘŜŀǘΦέ Zoila Rodriguez, 95 years old 

 

BEYOND MIAMI-DADE ς ά¢Ƙƛǎ ǎǳƳƳŜǊ L ǎǘŀȅŜŘ ƛƴ ŀ ƳƻǊŜ ǊǳǊŀƭ ǇŀǊǘ ƻŦ ²ŀǎƘƛƴƎǘƻƴ ǎǘŀǘŜ ǿƘŜǊŜ 
temperatures got to 110°F. There is a large low-income and immigrant population in that part of the 
state who live in trailers and informal housing that most probably lack A/C. Even a lot of the coffee 
shops and businesses do not have A/C, and it was clear that the workers were struggling in the 
conditions. Beyond health, it was baffling how the heat touched everything. We have an apple tree and 
all the apples on the top half of the canopy fried and have since gone rotten. We also have a Port 
Orchard Cedar, a heat sensitive variety, which crisped up in the heat. I recently chatted with a Park 
Ranger at Mt. Rainier National Park who told me that a huge amount of snow and ice melted off the 
mountain much earlier than usual because of the heat. Although it is critically important that health is 
ŎŜƴǘŜǊŜŘΣ L ǘƘƛƴƪ ǇŜƻǇƭŜ ŘƻƴΩǘ ǊŜŀƭƛȊŜ Ƙƻǿ ŀƭƭ-ŜƴŎƻƳǇŀǎǎƛƴƎ ǘƘŜ ƛƳǇŀŎǘǎ ǿŜǊŜΦέ Lynee ȳ Turek-Hankins 

 

SCIENTIST ς άLǘ ƛǎ ǊŜŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǇŜƻǇƭŜ ŀǊŜ ŜȄǇƻǎŜŘ ǘƻ ƘŜŀǘ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǿŀƭƪƛƴƎ 
around on the ground, taking public transportation, waiting at a bus stop, or with their kids at a 
playground. By solidifying this understanding, citizens can be informed on how they can better protect 
themselves from the increasing effects of climate change.έ Tiffany Troxler, PhD 
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Recent Heat Trends & Urban Heat Island Effect 

ClimateCentral.org 
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SUMMER WARMINGΥ aƛŀƳƛΩǎ !ǾŜǊŀƎŜ 

Summer Temperature (1970-2020) 

SUMMER WARMINGΥ ¦ƴƛǘŜŘ {ǘŀǘŜΩǎ !ǾŜǊŀƎŜ 

Temperature Increase Map (since 1970) 

MORE HOT DAYSΥ aƛŀƳƛΩǎ ƴǳƳōŜǊ ƻŦ Řŀȅǎ 

above threshold of 90̄F (1970-2020) 
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EXTREME HEAT DAYSΥ aƛŀƳƛΩǎ number of 

days with a heat index of 90̄F (1979-2020) 

HEAT ISLANDS: Urban Heat Island (UHI) 

average day and night temperature 

variations over different land use types 

MIAMI HEAT ISLAND: Local Urban 

Heat Island (UHI) Score and Factors 



 

 

 
 

ARTICLES 

1) Every climate solution is a health solution ς both are badly needed (The Hill, April 2021) 

Miami-5ŀŘŜ /ƻǳƴǘȅΩǎ ǾŜǊȅ own Dr. Cheryl Holder wrote this op-ed article to shed light on the health 

impacts and racial disparities related to heat from the perspective of a physician. She states that 

άŀccording to the Union of Concerned Scientists, Miami will go from having just one day per year with a 

ƘŜŀǘ ƛƴŘŜȄ ƻŦ млр ŘŜƎǊŜŜǎ ǘƻ ƘŀǾƛƴƎ рф Řŀȅǎ ǇŜǊ ȅŜŀǊ ǘƘŀǘ άŦŜŜƭ ƭƛƪŜέ млр ŘŜƎǊŜŜǎ ƘŜŀǘ ōȅ ƳƛŘŎŜƴǘǳǊȅΧ 

At a heat index of 105 degrees, anyone could be at risk of heat-related illness τ or even death τ if they 

ǎǘŀȅ ƻǳǘǎƛŘŜ ǘƻƻ ƭƻƴƎΦέ 

2) Cities Must Protect People From Extreme Heat (The International Journal of Science - Nature, July 

2021) 

Recent heatwave consequences to cities around the world have heightened awareness and emphasized 

the need for developmental action to protect against these deadly disasters. Effective plans such as 

aŜŘŜƭƭƛƴΣ /ƻƭƻƳōƛŀΩǎ ǇƭŀƴǘƛƴƎ ƻŦ ǘǊŜŜǎ ƛƴ ƭƻǿ-income neighborhoods most affected by temperature 

increase has resulted in a decrease of 2ᴈ, an effort that could have tremendous effects in other parts of 

the world. 

3) Workers Grapple with Health Threats posed by Climate Change and Heat (The Washington Post, July 

2021) 

Considerations for policy creation at a national level that combat climate change-related heat surges 

have been submitted to President Biden to protect workers from experiencing heat-related illnesses 

and/or death. The current inadequacy of protections related to this issue has led to hospitalizations and 

have even cost the lives of many employees who have migrated to the United States in hopes of 

achieving a better future for themselves and their families.  

4) The Deadly Impact of Urban Heat (Springer Nature, July 2021) 

Thorough analysis on different sections of cities experiencing heat-rising effects brought on by climate 

change has shown the disproportion existent between low and high-income neighborhoods, stressing 

the need for improvement in sustainable development and access to resources for marginalized 

members of the community. The partiality of developmental policies and regulations that negatively 

affect the Brown, Black, and Hispanic people groups can be traced back heavily to the start of the 

twentieth century and must be rapidly changed.  

5) [ƛƪŜ ƛƴ ΨtƻǎǘŀǇƻŎŀƭȅǇǘƛŎ aƻǾƛŜǎΩΥ IŜŀǘ Wave Killed Marine Wildlife en Masse (The New York Times, 

July 2021) 

The gravity of recent heat waves has caused detrimental effects to the Pacific waters of the Western 

U.S. coast, including the death of millions of marine animal species that will surely grow to become 

millions more if climate action is not soon taken. Studies show that these animals are dying at growing 

ǊŀǘŜǎ ǿƘƛŎƘ ǘŀƪŜǎ ŀ ƘŜŀǾȅ ǘƻƭƭ ƻƴ ōƛƻŘƛǾŜǊǎƛǘȅΣ ŀǎ ŘŜŀǘƘǎ ƻŦ άcreatures that live in mussel beds and on the 

ǎƘƻǊŜέ ƘŀǾŜ ōŜŜƴ ǊŜŎƻǊŘŜŘ ǘƻ ǊŜŀŎƘ ƳƻǊŜ ǘƘŀƴ ŀ ōƛƭƭƛƻƴΦ 
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https://thehill.com/opinion/energy-environment/551179-every-climate-solution-is-a-health-solution-both-are-badly-needed?rl=1
https://www.nature.com/articles/d41586-021-01903-1
https://www.nature.com/articles/d41586-021-01903-1
https://www.washingtonpost.com/business/2021/07/19/heat-wave-workers-climate-change/
https://www.washingtonpost.com/business/2021/07/19/heat-wave-workers-climate-change/
https://www.nature.com/articles/d41586-021-01881-4
https://www.nytimes.com/2021/07/09/climate/marine-heat-wave.html
https://www.nytimes.com/2021/07/09/climate/marine-heat-wave.html


 

 

 
 

REPORTS & GUIDES 

1) Southeast Florida Climate Indicators (Southeast Florida Regional Compact Climate Change, 2020) 

Temperature, high tide flooding, and sea surface temperature are just a few of the chosen key indicators 

of climate change effects in Florida southeastern counties, serving as a basis to be studied from in order 

to adequately predict and plan for impacts to the environment. The accelerated rate at which sea levels 

have risen over the past decade due to climatic changes has correlated with the frequency of king tide-

associated flooding. These same climatic changes have also demonstrated a clear effect on the 

frequency and severity of heat waves that have led to hospitalizations and/or deaths around the 

southeast. 

2) Hot Zones: Urban Heat Islands (Climate Central, July 2021) 

Due to many components that make up or are found in the most urbanized regions of cities, the 

ǇƘŜƴƻƳŜƴƻƴ άǳǊōŀƴ ƘŜŀǘ ƛǎƭŀƴŘέ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŜȄǘǊŜƳŜ ƘŜŀǘ ƛƴ ŀ ŎŜƴǘǊŀƭƛȊŜŘ ŀǊŜŀΣ ƛǎ ōŜŎƻƳƛƴƎ ƳƻǊŜ ŀƴŘ 

more experienced throughout the United States and impacting an increasing amount of communities 

more gravely and disproportionately. Some solutions that can help navigate through this occurrence 

include creating mitigation strategies and involving the community members to raise awareness and 

take environmentally sustainable action. 

3) Extreme Heat and Equity: Best Practices, Challenges, and Potential Next Steps in Miami-Dade County, 

Florida (Ludovica Martella, June 2021) 

The environmental issue of climate change is found to affect various communities of people differently 

in our society due to social and economic disparities, therefore, it is necessary to identify the issues 

clearly and establish solution strategies to bridge the societal and environmental gaps that can help us 

move forward towards a more sustainable direction. Throughout this report, the solutions found to help 

bridge the gap mentioned include: increasing public access, growing tree canopy, developing cooling 

centers, and augmenting solar panel installation.  

4) Killer Heat in the United States: Climate Choices and the Future of Dangerously Hot Days (Union of 

Concerned Scientists, July 2019) 

An analysis shared by the UCS demonstrating the trend of increasing frequency in extreme heat days 

ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ǇǊƻǾŜǎ ǘƻ ǎƘƻǿ ǘƘŀǘ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎ ŀǊŜ ōŜŎƻƳƛƴƎ ŜƴŘŀƴƎŜǊŜŘ ŀƴŘ ŀƭǎƻ ǎŜǊǾŜǎ ŀǎ 

valuable information that can be distributed to raise awareness for necessary change to be made. The 

analysis explains that with the continuing of current climatic patterns, more than one-third of the 

ŜŀǊǘƘΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿƛƭƭ ōŜ ŜȄǇƻǎŜŘ ǘƻ ƘŜŀǘ ŀǘ ŀ ƳŜŀǎǳǊŜ ǎƻ ǎŜǾŜǊŜ ǘƘŀǘ Ƴŀƴȅ ƭƛǾŜǎ ǿƛƭƭ ƎǊŜŀǘƭȅ ǎǳŦŦŜǊ 

from it. 

5) Climate Change and Extreme Heat: What You Can Do to Prepare (EPA & CDC, October 2016) 

This guide created by the EPA and CDC not only provides information about extreme heat in a changing 

climate, but also identifies steps that you can take to prepare you and your loved ones for extreme heat. 

It provides figures such as global annual average temperatures and U.S. temperature change, as well as 

an infographic of heat-related illness symptoms and treatments. The resource also highlights how 

extreme heat events will become more common, more severe, and last longer. 
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https://southeastfloridaclimatecompact.org/wp-content/uploads/2021/06/2020-Climate-Indicators-2.pdf
https://medialibrary.climatecentral.org/uploads/general/2021_UHI_Report.pdf
https://drive.google.com/file/d/1Yr_5lea2XT4dga9SqZ_3b-5MmxjyR-TN/view
https://drive.google.com/file/d/1Yr_5lea2XT4dga9SqZ_3b-5MmxjyR-TN/view
https://www.ucsusa.org/sites/default/files/attach/2019/07/killer-heat-analysis-full-report.pdf
https://www.ucsusa.org/sites/default/files/attach/2019/07/killer-heat-analysis-full-report.pdf
https://www.cdc.gov/climateandhealth/pubs/extreme-heat-guidebook.pdf



