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Learning Objectives

● Upon completion of this course, students will be expected to:

● Understand connections among climate, extreme heat, human health and well-being. 

● Understand climate change, extreme heat and impacts on socio-ecological system. 

● Understand hazards, risks and vulnerabilities to extreme heat in a changing climate.
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Extreme Heat in the Caribbean 
under climate change scenarios



Many of the changes observed in the climate are unprecedented in thousands, if not hundreds of thousands of 
years, and some of the changes already set in motion—such as continued sea level rise—are irreversible over 
hundreds to thousands of years.
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Scientists say 
temperatures globally at 
highest level since start 
of human civilization

There is a question on how 
humans, animals and 
plants that have 
established themselves in a 
particular location can 
adapt to higher average 
temperatures (Tomlinson et 
al. 2011).  

https://medialibrary.climatecentral.org/
https://www.esrl.noaa.gov/gmd/ccgg/trends/
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Analysis of ocean surface temperatures shows human-driven 
climate change has put the world in “uncharted territory”, the 
scientists say. The planet may even be at its warmest for 
125,000 years, although data on that far back is less certain.

“Seasonal origin of the thermal maxima at the Holocene and 
the last interglacial” 
January 2021 Nature 589(7843):548-553
DOI: 10.1038/s41586-020-03155-x 

https://medialibrary.climatecentral.org/


● Key Message 4: Natural and social systems adapt to the 
temperatures under which they evolve and operate.  

● Changes to average and extreme temperatures have 
direct and indirect effects on organisms and strong 
interactions with hydrological cycles, resulting in a variety 
of impacts.  

● Continued increases in average temperatures will likely 
lead to decreases in agricultural productivity, changes in 
habitats and wildlife distributions, and risks to human 
health, especially in vulnerable populations.  

● As maximum and minimum temperatures increase, there 
are likely to be fewer cool nights and more frequent hot 
days, which will affect the quality of life in the U.S. 
Caribbean. 

● https://nca2018.globalchange.gov/chapter/20/ 

Extreme Temperatures  
4th Nat. Climate Assessment 

https://nca2018.globalchange.gov/chapter/20/
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Temperature Related Illness and Mortality

Higher frequency, duration, and 
intensity of extreme heat episodes 
are triggering public health issues in 
most mid-latitude and continental 
cities.  

Results show a significant increase 
in the effect of high temperatures on 
mortality, during the summers of 
2012 and 2013. Mendez-Lazaro, P; Perez-Cardona, C; Rodriguez, E.; 

Martinez, O; Taboas, M; Bocanegra, A; Mendez-Tejeda, R. 
2016. Climate change, heat, and mortality in the tropical 
urban area of San Juan, Puerto Rico. International Journal 
of Biometeorology. DOI 10.1007/s00484-016-1291-z





Interactions with social-
environmental conditions 



https://nca2018.globalchange.gov/chapter/14/

Adaptive Capacity, Sensitivity, Exposure, Capacity to Cope

https://nca2018.globalchange.gov/chapter/14/




Population at risk



Extreme Heat in the Caribbean 
Case Studies in Puerto Rico



Impact of Hurricane-Related Stressors and Responses on Oncology Care 
and Health Outcomes of Women with Gynecologic Cancers from Puerto 
Rico and US Virgin Islands (NCI Grant #R21CA239457) 



Impact of Hurricane-Related Stressors and Responses on Oncology Care and Health Outcomes of Women 
with Gynecologic Cancers from Puerto Rico and US Virgin Islands 

NCI Grant #R21CA239457



Teddy Allen Ph.D. Caribbean Institute of Meteorology and  Hydrology

NOAA: Building Knowledge about the Intersections of Public Health Issues, Hurricanes, and Heat  



UHI and Intra-urban heat distribution in 
San Juan, PR (June 23rd, 2019)
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https://www.weather.gov/sju/heat_risk 

https://www.weather.gov/sju/heat_risk
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Zoom Poll Question 2



Open-ended question


