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OPINION ON ADDRESSING CLIMATE CHANGE 



The Color Line Reflected in Green 
 

In the context of a rapidly changing climate, we expect 
urban heat waves to become more frequent, more 
intense, and longer-lasting. 

Meehl & Tebaldi. Science (2004) 305:994-7. 

  

Image credit: Noah Diffenbaugh, Stanford University. 



Disparate Impact of Heat-Related Mortality by Race/Ethnicity– 
California, 1999-2003 

Basu R, Ostro BD (2008) A Multicounty Analysis Identifying the Populations Vulnerable to 
Mortality Associated with High Ambient Temperature in California, AJE 168(6): 632-637.   



Air Conditioning Prevalence, Mortality and Race 
– 4 U.S. Cities 

O’Neill, MS, Zanobetti A, Schwartz, J (2005) Disparities by Race in Heat-Related Mortality in 
Four US Cities: The Role of Air Conditioning Prevalence.  Journal of Urban Health. 82: 191-197. O’Neill et al. 2005 



land cover characteristics
across comparable neighborhood racial/ethnic minority groups
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Heat Island Metrics and Racial/Ethnic Composition 

Shonkoff, Morello-Frosch et al. Climatic Change 2012. 
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False color image of land surface temperatures, Washington, D.C., 
Aug 8, 1990. NASA, colorized by Paul R. Baumann, SUNY Oneonta. 

The  
Mall 

 We examined 
possible 
pathways to 
explain racial 
disparities in 
urban heat 
risk, such as 
poverty, home 
ownership, 
and 
segregation. 

The Color Line Reflected in Green 

Rock Creek 



Defining “Heat Risk” 

 We defined an area 
(block group) to have 
“heat risk-related 
land cover” if 
satellite imagery 
detected at least 
50% impervious 
surface, and no tree 
canopy. 

 
 National Land Cover 

Dataset, 2001 vintage 



Study population 

Based on 2000 Census. 
 
Urban: Residents of block groups in the US & Puerto 

Rico with a population density of 2,000/km2 in 
the 2000 Census.  

• N=81,517,417 People;  
• N=63,436 block groups;  
• N=304 MSAs 
 
One of four racial/ethnic groups: 
 Hispanics of any race 
 Non-Hispanic Asians, Blacks, Whites. 



Unadjusted Racial/ethnic disparities 



Potential explanations 

Racial/ethnic minorities are: 
 - more likely to live in areas where trees don’t grow as 

well. 
 - more likely to be renters than home-owners. 
 - more likely to be impoverished. 
 - more likely to be concentrated into densely populated 

neighborhoods with less advantageous built 
environment characteristics. 

 - disadvantaged by historical (and on-going) forces 
reflected in segregated residential patterns. 



Racial Segregation in US Cities: 
Multigroup Dissimilarity by Metropolitan Area in the United States 



 



 



 

Jesdale, Morello-Frosch Environmental Health Perspectives, July 2013 



 

Jesdale, Morello-Frosch, Cushing. Environmental Health Perspectives, 2013 



 

Jesdale, Morello-Frosch, Cushing. Environmental Health Perspectives, 2013 



Conclusions 

Black, and especially Hispanic and Asian populations are more 
likely than Whites to live in heat-prone neighborhoods in US 
urban areas, after controlling for ecologic factors that affect 
tree growth. 
 
Residential segregation increases the likelihood that all 
racial/ethnic groups will live in heat-prone neighborhoods. 
 
Poverty and home ownership do not explain these disparities. 
 
Segregation may operate through concentrating minority 
populations into neighborhoods with undesirable built 
environment characteristics. 



Future work for climate vulnerability 
indicators 

Advance science of climate vulnerability 
assessment and screening to address equity 
concerns 
Integrate other indicators of non-
environmental stressors and sources of 
community resilience 
Social inequality– e.g. Gini coefficient, segregation,  
Food security, built environment, health care access 

Apply indicator screening approaches to other 
climate change / sustainability decision-
making scenarios. 



Implications 

Climate change adaptation efforts should explicitly 
incorporate an environmental justice perspective to 
better protect vulnerable urban populations. 
Land cover heat risk is amenable to change through  
1) Urban forestry  

2) Built environment interventions  

3) Land use planning 

Example: urban forestry efforts should incorporate both 
a current tree canopy assessment and populations at 
risk for heat-related adverse health outcomes. 
 



Cal-Enviro Screen 
http://oehha.ca.gov/ej 
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