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The Climate Gap: 
People of color and the poor will... 

Suffer higher mortality and health impacts
More frequent and intense heat waves

Be exposed to higher air pollution levels 
Current pattern of pollution exposure and health inequality 
could become even worse

{ŜŜ ǘƘŜ άǎǇŜƴŘƛƴƎ ƎŀǇέ ǿƛŘŜƴ
Pay a greater cost for basic necessities

Experience reduced economic opportunities
Shifting job opportunities, greater job losses



Cumulative Impacts in Los Angeles



Estimated cancer risk associated with ambient air toxics by 

race/ethnicity and racial/ethnic residential segregation, 

continental United States metropolitan areas
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DISPARATE IMPACT OF CLIMATE CHANGEςHEAT WAVES



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.

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



False color image of land surface temperatures, Washington, D.C., 
Aug 8, 1990. NASA, colorized by Paul R. Baumann, SUNY Oneonta.

The 
Mall

We also wanted 
to examine 
possible 
pathways to 
explain 
disparities in 
urban heat risk, 
such as poverty, 
home ownership, 
and segregation.

The Color Line Reflected in Green

Rock Creek



The Color Line Reflected in Green

We hypothesized 
that heat risk in 
urban areas of the 
U.S. would be 
disproportionately 
borne by 
racial/ethnic 
minority groups.

Staten Island

Manhattan

Central Park



5ŜŦƛƴƛƴƎ άIŜŀǘ wƛǎƪέ

We defined an area 
ǘƻ ƘŀǾŜ άƘŜŀǘ Ǌƛǎƪ-
ǊŜƭŀǘŜŘ ƭŀƴŘ ŎƻǾŜǊέ ƛŦ 
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:

- ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƭƛǾŜ ƛƴ ŀǊŜŀǎ ǿƘŜǊŜ ǘǊŜŜǎ ŘƻƴΩǘ ƎǊƻǿ ŀǎ 
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.



MultigroupDissimilarity by Metropolitan 
Area in the United States


