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Broward County Air Temperature Assessment 1980-2021 
(42 years)

Average Mean Temperature (TMean) increase/year = 0.014 °C

Average TMean overall change = 0.59 °C

Average Minimum Temperature (TMin) increase/year = 0.027 °C

Average TMin overall change = 1.14 °C

Average Maximum Temperature (TMax) increase/year = 0.002 °C

Average TMax overall change = 0.09 °C



Spatial Distribution



Municipal Trends



Municipal Monthly Average Trend



Timeseries Trend: Average Annual Minimum



Statistical Results



Month with most change



Municipal Monthly Average Trend



10-year Forecast

Overall TMean = 0.14 °C

Overall TMin = 0.28 °C

Overall TMax = 0.02 °C
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Land Surface Temperature 

Presenter Notes
Presentation Notes
- intro.. Today I will be briefly demonstrating how we used land surface temperature data to complement the robust ambient temperature analyses that Saad provided. 



What is Land Surface Temperature?
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• The temperature of the Earth’s surface
• An indicator of how much heat energy is absorbed or reflected

Impacted by several surface  
properties such as: 
color, conductivity, texture,
specific heat, evaporation, 
& condensation.

Presenter Notes
Presentation Notes
Like the name suggests, land surface temperature is the temperature of the earth’s surface or land and is an indicator of how much heat energy is being absorbed or reflected. Properties of the land’s surface or terrain such as color, texture, transparency, specific heat, and conductivity, can acutely influence how much heat energy is being absorbed or reflected by the surface. 



Data collection & mapping 
Land Surface Temperature (LST)
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 Satellites detect and record 
thermal infrared radiation 
reflected from the earth’s 
surface

 Surface temperature can be 
derived from these 
measurements & mapped

 Data used in Broward County 
LST maps retrieved from USGS’ 
Landsat Earth Explorer database

Presenter Notes
Presentation Notes
There are several methods to measure land surface temperature, however the data that we retrieved was generated from a remote sensing method where satellites record the thermal infrared radiation reflected from the earth’s surface. After several processing steps, we were able to create land surface temperature maps. 



Some Benefits of Mapping LST
Land Surface Temperature
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 Generally higher spatial 

resolution than weather station 

data (though lower temporal 

resolution)

 Allows us to visualize hotspots = 

communities with relatively 

higher temperatures

Presenter Notes
Presentation Notes
Land surface temperature maps are a great tool because they are generally higher resolution than weather station data and enable us to visualize hotspots, or communities with relatively higher surface temperatures than their surrounding area. 



Winter Seasonal Snapshots LST 
Timeseries 1987-2022

LST in Broward County
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Fall Seasonal Snapshots LST 
Timeseries 1987-2016

Presenter Notes
Presentation Notes
We organized our maps into two time series. One displays snapshots of Broward County’s surface temperature in January, or February between 1987 and 2022. And the other timeseries displays surface temperature snapshots for October between 1987 and 2016. The dates used were selected based on comparability and the availability of satellite imagery with low to no cloud clover and associated thermal bands from which the surface temperature was extracted. (pause) Both of these time series revealed fluctuations in the land surface temperature over time, and the Urban heat Island effect at work where Broward County’s developed area experiences higher temperatures than its conservation area.









LST in Broward County
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Winter Seasonal Snapshots LST Timeseries 1987-2022

Zoomed in LST: January 2020

Intracoastal

Dixie Hwy & 
FEC ROW

Natural 
Area

Dense
Development

Presenter Notes
Presentation Notes
Even within the urban boundary we can see that some of the relatively cooler areas have more natural landscapes, while built up areas with more infrastructure such as highways are absorbing more heat energy. Generally surface temperatures are cooler in western Broward and warmer in the east. And within eastern Broward  waterfront communities along the intracoastal are generally cooler than other areas.  So here are a few zoomed in examples of surface temperature in Broward for January 2020. . The top image is highlighting the cooler communities around the intracoastal. The second image illustrates that the Dixie Hwy & FEC right of way experiences elevated surface temperatures which extends out to the surrounding communities. .  And then this bottom image is just depicting a natural landscape with a lower surface temperature than an adjacent community with more dense development. 






LST in Broward County
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Fall Seasonal Snapshots LST Timeseries 1987-2016

Presenter Notes
Presentation Notes
 We also found that the footprint of communities with the highest surface temperatures was similar across the dates sampled for both time series, with the October snapshots showing less variation. 






BROWARD.ORG/CLIMATE

Land Surface Temperature
Identifying Intersections w ith Vulnerable 

Communities

We can use LST maps to identify intersections 

with vulnerable populations

We used the Centers for Disease Control & 

Prevention (CDC)’s 2018 Social Vulnerability 

Index (SVI) & compared with LST maps

 CDC’s SVI themes – Socioeconomic, Household 

Composition, Minority Status/ Language, & 

Household Type/ Transportation

Presenter Notes
Presentation Notes
Another benefit of mapping surface temperature is that were able to overlay the CDC’s social vulnerability index to identify intersections of vulnerability. the CDC’s 2018 Social Vulnerability Index organizes social vulnerability at the census block level into 4 themes and provides a percentile ranking for each tract.  



LST & Socioeconomic Vulnerability
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LST Map. Oct 2016, & CDC SVI Map (2018) 

• Census block 
groups with 
the highest  
socioeconomic 
vulnerability 
greatly overlap 
communities 
with relatively 
higher 
temperatures 

Percentile 
Vulnerability 

Ranking

Presenter Notes
Presentation Notes
The first theme looks at socioeconomic vulnerability. And under this, theme vulnerable populations may lack the flexibility that funds provide for example to relocate to a cooler neighborhood, to opt out of working outdoors, or to purchase, and maintain air conditioning systems in their homes and vehicles. When we compare the socioeconomic vulnerability map to the surface temperature maps we can observe a great overlap between the most vulnerable populations and communities with relatively higher temperatures. These overlapping areas: include parts of Pompano Beach, Oakland Park, Central County between Fort Lauderdale and Plantation, (So Lauderhill and, Lauderdale Lakes), Eastern Davie, Dania Beach, Hollywood, Hallandale Beach,  West Park, and Eastern Miramar. *The darker purple is indicative of a higher percentile social vulnerability ranking.






LST & Vulnerability by Household Composition
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• Many of the 
Census block 
groups with 
the highest 
vulnerability 
under this 
theme are 
also in the 
hottest 
communities.

• Not observed 
in Coral 
Springs & 
Tamarac 

LST Map. Oct 2016, & CDC SVI Map (2018) 

Percentile 
Vulnerability 

Ranking

Presenter Notes
Presentation Notes
The second theme explores vulnerability by household composition and includes demographics such as persons 18 and younger or 65 and older, single parent households with children under 18, and disabled persons that are not institutionalized. Vulnerable populations under this theme are likely to show increased sensitivity to extreme heat because of elevated health risks, a reduced capacity to flee to cooler conditions, and a greater dependency on others.  In comparing the social vulnerability maps under this theme with surface temperature maps, we found that many of the vulnerable populations were also in communities with relatively higher temperatures while some were not. For portions of Pompano Beach, Central County between Fort Lauderdale and Plantation, and South Broward in parts of Dania Beach & Hollywood, we can observe the most vulnerable populations under this theme intersecting the hottest communities. While in parts of Coral Springs and Tamarac we can see the vulnerable population does not overlap communities with relatively higher surface temperatures. 






LST & Vulnerability by Minority Status & Language
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• A weak 
relationship 
observed in 
western 
Broward

• Our County is 
very diverse, 
Black & Brown 
communities not 
necessarily  
equivalent to 
hotter 
communities

LST Map. Oct 2016, & CDC SVI Map (2018) 

Percentile 
Vulnerability 

Ranking

Presenter Notes
Presentation Notes
The third theme explores vulnerability by minority status and language and includes demographics such as percentage of persons 5 and over who speak English less than well, and percentage minority (that is all persons except white, non-Hispanic), in its social vulnerability ranking. Persons in a census tract with a high percentile ranking under this theme may have less access to heat advisories and warnings, and other resources that may allow for a timely response to extreme heat. According to the US Census Bureau, Black African Americans and Hispanic/Latinos represent more than 40% of the outdoor workforce. And as we know, outdoor workers are more exposed to extreme weather and are more at risk for heat related illnesses. In comparing the social vulnerability maps under this theme with surface temperature maps, a weak relationship was observed, particularly in Western Broward (pause). The social vulnerability map under this theme is essentially a diversity map and we can see that large bands in central, eastern, and western Broward, fall into the highest percentile ranges. Because Broward is so diverse, we found that minority status, and language may not be as useful an indicator for vulnerability to heat  as it  may be in other parts of the Country.  






LST & Vulnerability by Household Type/ Transportation
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• While some of 
the most 
vulnerable 
populations 
are also in the 
hottest areas, 
some are not

• Southwest 
Broward shows 
low social 
vulnerability 
under this 
theme

LST Map. Oct 2016, & CDC SVI Map (2018) 

Percentile 
Vulnerability 

Ranking

Presenter Notes
Presentation Notes
The final theme explores vulnerability by household type and transportation and considers demographics such as households with no vehicle available, households with more people than rooms, percentage housing in structures with 10 or more units, percentage of mobile homes, and percentage of persons in institutionalized group quarters in its social vulnerability ranking. Again, vulnerable populations under this theme are likely to lack the resources needed to facilitate a quick response to elevated temperatures. For example, households with no vehicle available may face challenges in quickly moving to cooler areas during extreme heat events. Here, the social vulnerability map identifies several areas in central and eastern Broward as highly vulnerable while areas west of Pembroke pines show low vulnerability under this theme. This could be because there are more transit-oriented corridors in the central and eastern parts of the County which encourage multimodal transportation. In overlaying the social vulnerability maps with the surface temperature map, we can observe that while there are serval areas where the most vulnerable populations intersect the hottest communities,  such as (parts of Pompano Beach, Oakland Park, Fort Lauderdale, Lauderhill, and Lauderdale Lakes,  Hollywood, Dania Beach,  Hallandale, West Park and Eastern Miramar, and others ) , …. There are also examples where the most vulnerable are not in communities with the highest surface temperatures, such as parts of Deerfield Beach, Coral Springs, Tamarac, Davie, and others. 
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https://storymaps.arcgis.com/stories/
9b7ef2cf5f2d4580bc6d16edb200a7a5

Link to Storymap:

Presenter Notes
Presentation Notes
Everything that we’ve shared today as well as mitigation and adaptation strategies and  other relevant information can be found on our new Broward County Heat Story map. Which you can find on our Broward.org/Climate page. 



BROWARD COUNTY
Resilience Unit

Broward.org/Climate
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