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Introduction
• Temperatures already elevated due to global climate change increasing heat-health risks in 

cities
• Cities warming more than surrounding areas due to urban heat island  (UHI)
• Spatial variability in warming within cities due to land use/land cover change into 

impervious surfaces (micro-UHIs)
• Spatial variability in population vulnerability to heat due to racist urban development 

policies (e.g., redlining and public disinvestment) 

https://blog.ucsusa.org/author/juan-declet-barreto

Source: NPR reporting of Hoffman et al. (2020)
https://www.npr.org/2020/01/14/795961381/racist-housing-practices-from-the-1930s-
linked-to-hotter-neighborhoods-today



Research Questions

• How does population sensitivity to extreme heat vary 
spatially according to socio-economic and built 
environment conditions in residential neighborhoods 
within an urbanized area?

• What are the effects of exposure and sensitivity to high 
summertime temperatures on heat-related 
hospitalizations in neighborhoods with different socio-
economic and built environment conditions? 



Study Area

https://www.travelinusa.us/

Data source: Stefanov et al. (2015)



Methods & Data

• Construction of Cumulative Heat Sensitivity Index (CHSI) for 
Census Block Groups 

• Modeling  of observed rates of heat-related hospitalizations
• Estimation of heat-related hospitalization risks



Cumulative Heat Sensitivity Index 
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Cumulative Heat Sensitivity Index 
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Modeling  of observed rates of 
heat-related hospitalizations

Basic model of hospitalization risk: CHSI group heat-related hospitalization risk:



Results

• Three dimensions of heat 
sensitivity
➢ socio-economic
➢ age and social isolation
➢ built environment

• Sensitivity to heat-related 
hospitalizations is unevenly 
distributed 



Results

• Baseline risks: Hospitalization risks increase 
rapidly beyond maximum daily air 
temperature t=30°C. 

• CHSI-specific curves behave as expected
• Temperature risks: Risk of heat-related 

hospitalizations increases rapidly with each  
1°C increase in temperature

• With respect to risk at baseline:
➢ low CHSI ~1-44 percent higher
➢ medium CHSI 5-52 percent higher
➢ High CHSI 10-60 percent  higher



Discussion & Conclusions

• Our findings are in line with previous research on SES-based 
differences in heat mortality/morbidity

• CHSI  factors show heat sensitivity is highest in the Phoenix 
city urban core, lower in the expanding suburbs, and lowest 
near the suburban fringes…

• …but a dual pattern of vulnerability is evident in individual 
factor maps

• Need to “shift the gaze to the historical and multi-causal 
production of harms” (Ranganathan & Bratman, 2021, 112)

• Practices and policies that created inequitable burdens are 
the socio-spatial expression of uneven development 
(Heynen 2003)



Discussion & Conclusions
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