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  Agenda

1. Overview Presentation     10:30-10:50
• Outline and Data Layers of ArcGIS StoryMap
• Heat Vulnerability Assessment 
• Heat Wave Ranking & Warning Advisory Systems
• Heat Exposure at home, workplace, urban heat islands 

2.   Breakout Sessions              10:50 - 11:50

3.   Breakout group summaries    11:50 - 12:00



Heat Vulnerability Mapping Example
Urban Heat Island

https://publichealth.harriscountytx.gov/Services-Programs/All-Programs/B
uilt-Environment-BE-Program/Climate-Program/Climate-and-Health-Vulne
rability-Assessments/Extreme-Heat-Vulnerability-Assessment

Harris County, Texas



Heat Vulnerability Assessment

Yu, J., Castellani, K., Forysinski, K., Gustafson, P., Lu, J., Peterson, E., ... & Brauer, M. (2021). 
Geospatial indicators of exposure, sensitivity, and adaptive capacity to assess neighbourhood 
variation in vulnerability to climate change-related health hazards. Environmental Health, 20(1), 1-20.



Heat Vulnerability Mapping in Miami
Urban Heat Island

Dr. Christopher Uejio

❖ GOAL: Determine the sociodemographic, urban heat 
island, and historical development characteristics of 
places with disproportionately classified heat related 
illness burdens

➢ Review and briefly summarize the evidence base surrounding at-risk 
(vulnerable) groups and heat-related illness

➢ Obtain and synthesize datasets to conduct a heat related illness 
vulnerability assessment at the zip code level (5 digit)

➢ Conduct statistical analysis to develop new evidence of the most 
important causes of local heat vulnerability risk



Heat Vulnerability Assessment



ArcGIS StoryMap

❖

https://miami-dade-county-sea-level-rise-strategy-draft-mdc.hub.arcgis.com

https://miami-dade-county-sea-level-rise-strategy-draft-mdc.hub.arcgis.com


Heat Warning Advisory Systems

Urban Heat Island

https://www.weather.gov/media/safety/heat/Heat%
20Workshop%20Day%202%20PDF.pdf



Heat Warning Advisory Systems

Urban Heat Island

https://www.weather.gov/media/safety/heat/Heat%
20Workshop%20Day%202%20PDF.pdf

issued at least 12 hours, but no more than 48 hours, from when the 
conditions meeting Excessive Heat Warning criteria are forecast 
with a 50% chance or greater of occurence

issued within 12 hours of Heat Index values of 108 degrees 
Fahrenheit or higher lasting at least two hours with an 80% change 
or greater of occurrence 

issued within 12 hours of Heat Index values of 113 degrees 
Fahrenheit or higher, lasting at least two (2) hours with an 80% 
chance or greater of occurrence. The Excessive Heat Warning 
should normally be in effect for no more than a 24-hour period but 
may be reissued every 24 hours until the excessive heat event 
ends

for South Florida



 



Heat Warning Advisory Systems

Urban Heat Island

https://www.weather.gov/media/safety/heat/Heat%
20Workshop%20Day%202%20PDF.pdf



Heat Warning Advisory Systems

Urban Heat Island

https://www.weather.gov/media/safety/heat/Heat%
20Workshop%20Day%202%20PDF.pdf



Heat Wave Ranking
Urban Heat Island❖ Heat Wave: a period of abnormally hot weather lasting more than two 

days with or without high humidity (National Weather Service) 

❖ Ranking  & Naming Heat Waves 

➢ a new approach to reduce the number of heat related fatalities

➢ based on projected health outcomes rather than meteorology

➢ Categories 1-3 will be tied to specific actions deployed by local 
government to reduce adverse health impacts

Dr. Larry  Kalkstein 

https://www.washingtonpost.com/weather/2021/12/01/heat-wave-ranking-los-angeles-california

https://www.washingtonpost.com/weather/2021/12/01/heat-wave-ranking-los-angeles-california/


Heat Exposure

Home Workplace

Urban Heat Island

Data Collection Methods
Nazarian, N., & Lee, J. K. (2021). Personal assessment of 
urban heat exposure: a systematic review. Environmental 
Research Letters, 16(3), 033005.



Heat Exposure: Urban Heat Island

Nazarian, N., & Lee, J. K. (2021). Personal assessment of urban heat exposure: a systematic 
review. Environmental Research Letters, 16(3), 033005.

Urban Heat Island

❖ Need for better understanding of how interventions (e.g., 
proposed large developments, cool pavements, tree 
planting) positively or negatively impact urban heat 
exposure and specifically impacts to human health, 
walkability and thermal comfort.  



Heat Exposure: Urban Heat Island

Nazarian, N., & Lee, J. K. (2021). Personal assessment of urban heat exposure: a systematic 
review. Environmental Research Letters, 16(3), 033005.

Urban Heat Island❖ Shift from highly accurate, but sparse weather stations to 
low-cost, citizen-science, or crowd-sourced sensors and 
devices that are deployed more extensively

❖ Modeling thermal environment of cities (very complex)



Heat Exposure: Workplace

Urban Heat Island



Heat Exposure: Workplace

Urban Heat Island

❖ 80°F – threshold for requirement to 
provide shade

❖  95°F – threshold for “High-heat 
procedures” to protect workers

NWS Heat Workshop 2020, 
https://www.weather.gov/media/safety/heat/Heat%20Workshop%20Day%202%20PDF.pdf

Clinical Features of Heat Stroke Cases



Heat Exposure: Workplace

Urban Heat Island
❖ Wet Bulb Globe Temperature is the  

recommended workplace environmental metric 
(Tustin et. al, 2018)
➢ includes air temperature, relative humidity, 

wind speed, and radiation
➢ if WBGT is unavailable, the next best metric is 

Heat Index

❖ Few data have documented the effectiveness of 
the exposure limits in real-life situations (National 
Institute for Occupational Safety and Health, 2016)

NWS Heat Workshop 2020, 
https://www.weather.gov/media/safety/heat/Heat%20Workshop%20Day%202%20PDF.pdf



Heat Exposure: Home

Urban Heat Island
❖ People, on average, spend over 90% of their time 

indoors
❖ Indoor environment is greatly different than outdoor  

environment
❖ Largest protective factor to heat morbidity and 

mortality is air conditioning (Basu & Samet, 2002)
❖ In personal heat exposure research majority of 

studies focused on office spaces (more likely to have 
AC), not residential areas (Nazarian & Lee, 2021)
➢ IoT and low cost sensors offer real-time and 

spatial monitoring



Breakout Room Questions

❖ How do we begin to improve reporting on heat related ER visits, hospitalizations and 
mortalities?

❖ What should be priorities for current research or data needs to better understand 
and address heat exposure in Miami Dade’s:
➢ Urban Heat Island
➢ Workplace
➢ Home

❖ What are recommended next steps to improve on Heat Advisory Systems? What 
data/research do we need to do that?

❖ What partnerships are necessary to attain these goals? How can we fund it?

 



Thank YOU!!!!

Register for more workshops at https://miamifoundation.org/extremeheat/

Provide more suggestions to:  resilience@miamifoundation.org 

 

https://miamifoundation.org/extremeheat/
mailto:resilience@miamifoundation.org

