
In 2009 under President Obama, the EPA issued the 
Endangerment Finding, providing the legal basis for 
regulating greenhouse gas emissions under the Clean Air 
Act.  We assess new scientific evidence that has emerged 
since 2009. Our findings:

• New evidence strengthens the association between 
climate change and the risk of previously identified 
impacts such as heatwaves and poor air quality.

• New evidence also points to risks of climate change not 
considered in the 2009 Endangerment Finding, such as 
smoke from increasing wildfires. 

These results have importance given that current EPA 
leadership is now arguing that the evidence of danger from 
climate change is weak.
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Abstract

Strengthened scientific support for the Endangerment 
Finding for atmospheric greenhouse gases:

Why atmospheric chemistry matters in a changing climate.
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Background

2009. Release of Endangerment 
Finding. The finding cites Harvard 
research suggesting that climate 
change could increase stagnation 
and ozone pollution episodes in the 
eastern US (Leibensperger et al., 
2008; Jacob and Winner, 2009).

2012. The U.S. Court of Appeals DC 
Circuit affirms the Endangerment 
Finding, which allows EPA to begin 
regulating greenhouse gases.

2017-2019. New leadership at EPA 
reconsiders the finding, casting 
doubt on the science.

2019. Duffy et al. publish paper, 
demonstrating strengthened 
scientific evidence for the finding.

Lisa Jackson, head of 
EPA, December 2009

Strengthened evidence of previously 
considered impacts

Research from Harvard cited by Duffy 2019

Evidence of newly considered impacts
Research from Harvard cited by Duffy 2019
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Change in number of ozone episode days per 
summer by 2050s, constant precursor emissions

Shen et al., 2016

Using a statistical model, we find an average increase of 2.3 d a-1 in 
ozone episodes (>75 ppbv) across the United States by the 2050s, 
with changes as much as +3–9 d a-1 in the Northeast and California.

µg m-3

Shen et al.,
2017

Change in summertime mean concentrations of PM2.5

by 2050s, constant precursor emissions

Again using a statistical model, we project an increase of 0.4–1.4 μg 
m-3 in annual mean PM2.5 in the East (not shown).
Enhanced PM2.5 is especially large in summer (above), with increases 
as much as 3+ μg m-3 over the East due to warmer temperatures and 
related changes in meteorology.

Percent increase in smoke PM2.5 by 2050s relative to 
the present-day, by county.

Liu et al, 2016a,b; 2017a,b

We combine a statistical model of area burned with GEOS-Chem to 
estimate the effects of changing climate on wildfires, smoke, and health.
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Projected changes in fine dust over Southwest US in ~2080s.

Achakulwisut et al.,
2018

Using a statistical model and climate projections for the desert 
Southwest, we calculate significant increases in dust by the 2080s in this 
region, especially in spring and summer.

Results from different 
CMIP5 models.

Mean across models.
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