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Rising Temperatures…Declining Air Pollution
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Ozone: 8-hour exceedance days/year; PM2.5: annual average. 
Temperature and pollution levels are national averages. 



More driving, more energy…less air pollution
Change in ambient pollution levels, 1980-2005
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Sources: EPA, DOT, DOE



Existing Requirements Will Eliminate Most 
Remaining Emissions
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Standards for new cars, trucks, and off-road diesels will 
eliminate more than 80% of NOx, VOC, and soot, even after 
accounting for growth in driving
Clean Air Interstate Rule (CAIR) will eliminate 70% of SO2 
and mercury, and more than 50% of NOx during the next 15 
years
CAA “Hazardous Air Pollutant” rules will eliminate most 
emissions of about 180 different pollutants from a wide range 
of industrial and commercial sources
Overall, existing requirements will eliminate at least 
70%-80% of remaining pollutant emissions during the next 20 
years or so
Air pollution is a solved problem. Regardless of effect of 
warming, it will be irrelevant by the time the warming occurs.
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Sitch et al.’s emissions trend is opposite of 
reality

Study used IPCC A2 
scenario for future 
ozone precursor 
emissions.
A2 assumes rising 
NOx and VOC in 
developed 
countries—just the 
opposite of the actual 
trend.

Actual U.S. and European trends in total NOx 
emissions compared with IPCC A2 scenario 

projection for OECD countries
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Sitch et al.’s modeled ozone levels are much 
higher than actual levels
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Average June-August Ozone, 1984-2004
(based on 24-hour averages)
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Why is Sitch et al. so far off? IPCC scenarios 
drastically overstate pollutant emissions
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Source: 
M. Amman, 
“Emissions trends 
of anthropogenic air 
pollution in the 
northern 
hemisphere,” IIASA



Nature news article highlighted Sitch et al.
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“Carbon sinks threatened by increasing ozone”
“Rising levels of ozone pollution over the coming 
century will erode the ability of plants to absorb 
carbon dioxide from the atmosphere, a new 
climate-modelling study predicts.”
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Knowlton et al. and Bell et al. used emissions from 
1996 to “predict” ozone levels in 2050

“Ozone precursor emissions were 
held constant at the 1996 county-
level U.S. EPA National 
Emissions Trends inventory; thus, 
no projected changes in 
anthropogenic precursor 
emissions were applied in the 
[model] projections of 2050s 
summer [ozone].”
– Knowlton et. al., Env Health 
Persp, November 2004
They claim to be holding 
emissions “constant”. But by 
using 1996 emissions, they in fact 
assumed that between 2004 and 
2050 NOx and CO would 
increase by 35% and VOC would 
increase by 50%.

U.S. Ozone-Forming Emissions, 1970-2006
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More hot days, but less ozone
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Heat Advisory 
scientists never 
compared their 
models and 
assumptions against 
real-world 
observations.
Ozone has been 
dropping as the 
climate has warmed.

New York Metro Area 8-hour Ozone 
Average of 4th-highest annual value

from four continuous sites
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Deceptive and evasive response to criticism
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Knowlton et al. response to Schwartz, Michaels, & Davis 
critique: 

“Schwartz et al. suggest incorrectly that our model runs were 
intended to project what is likely to actually happen with ozone
and mortality in the 2050s under a changing climate. Had we 
wished to do that, we would have needed to include realistic 
estimates of ozone precursor changes over the period of interest. 
However, because there are no reliable estimates of precursor 
emissions extending to the mid 21st century, such an exercise 
would have been extremely speculative.”

Now look at Knowlton et al.’s original paper: 
"When a more fully elaborated picture of the likely regional future
was evaluated--that is, including population growth and 
anthropogenic [ozone] precursor emissions increases--much 
greater changes in summer mortality are projected ”
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NRDC’s response to Schwartz’s 2007 critique 
of Heat Advisory: Deception and evasion
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NRDC: “The project on which Heat Advisory is based kept anthropogenic 
ozone precursor emission levels constant as a way of evaluating the effect 
that climate change alone could have on ozone concentrations.”

Misleading: “Constant” really means “constant at 1996 levels”, that is, 
35%-50% higher than today, and at least four or five times higher than 
emissions in coming decades.

NRDC: “While we would expect significant reductions in [ozone-]precursor 
emissions over the next decade there are no reliable estimates of 
precursor emissions extending to the mid 21st century.”

This applies even more so to climate model predictions.
How does this justify assuming that emissions will rise, when we know 
they already fallen and will continue to fall?
Imagine NRDC’s or Real Climate’s reaction if climate skeptics assumed 
CO2 emissions would stay constant at 1996 levels to predict future 
climate.



NRDC certainly knows that air pollution will decline;
NRDC press releases highlight the new regulations
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EPA Rule Means Progress Against Diesel Pollution According 
to Natural Resources Defense Council, May 10, 2004

These standards…will reduce particulate soot and nitrogen oxide 
emissions [from non-road diesel vehicles] by 90-95 percent in most 
cases 

NEW DIESEL FUEL HITTING PUMPS NATIONWIDE ON 
OCTOBER 15 CUTS POLLUTION, ENABLES NEW LOW-
EMISSION ENGINE TECHNOLOGY, October 10, 2006

…when combined with a new generation of engines hitting the road in 
January, it will enable emission reductions of up to 95 percent,
according to the Natural Resources Defense Council

EPA touts new, cleaner cars, January 26, 2004:
Mike Leavitt, head of the Environmental Protection Agency, unveiled 17 
new cars and trucks designed to meet stricter "Tier 2" emissions
standards set in 1999. The vehicles, which burn low-sulfur fuel, are 77 
percent to 95 percent cleaner than current models. 
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NRDC then claimed Heat Advisory wasn’t really making predictions 
of future ozone levels:

“The project on which Heat Advisory is based kept anthropogenic ozone 
precursor emission levels constant as a way of evaluating the effect that 
climate change alone could have on ozone concentrations. Other 
researchers may choose alternative assumptions about how anthropogenic 
ozone precursors could change in the future, and will arrive at different 
projected ozone concentrations. Projections of how global warming would 
affect ozone levels are not predictions of what will happen.”

Now look at NRDC’s press release:
“Smog Poses Greater Health Risk Because of Global Warming
More Bad Air Days for Southern, Eastern U.S. Cities 
WASHINGTON, DC (September 13, 2007) -- People living in ten mid-
sized metropolitan areas are expected to experience significantly more 
'red alert' air pollution days in coming years due to increasing lung-
damaging smog caused by higher temperatures from global warming.
Researchers project that, unless action is taken to curb global warming, 
by mid-century people living in a total of 50 cities in the eastern United 
States would see:
A doubling of the number of unhealthy ‘red alert’ days
A 68 percent (5.5 day) increase in the average number of days 
exceeding the current 8-hour ozone standard”



Only one study has tried to use a realistic 
estimate of future air pollutant emissions
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GA Tech/NESCAUM assumptions & results
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Assumptions
Climate warms about 2.5˚F by 2050 (IPCC A1B scenario)
NOx and SO2 emissions drop 50%; VOC emissions drop more 
than 40%

Results
“The combined effect of climate change and emission reductions 
lead to a 20% decrease (regionally varying from 11% to 28%) in 
the mean summer maximum daily 8-hour ozone levels (M8hO3) 
over the United States. Mean annual PM2.5 concentrations are 
estimated to be 23% lower (varies from 9% to 32%).”
Modeling suggests warming alone increases ambient pollution in 
some regions of U.S. and decreases it in others, but climate 
effects are small compared to direct effect of emission reductions



GA Tech study is actually too pessimistic 
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Future air pollution declines will be greater than 
Georgia Tech/NESCAUM study predicts

NOx has already declined more from 2001-2006 than 
GA Tech study assumed for 2001-2020. 
VOC has already declined more than half the amount 
predicted for 2001-2020.
In last six years, the U.S. has achieved more than 
one-fourth the ozone and PM2.5 decline GA Tech  
predicts for 2001-2050
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Used 2002 NOx and VOC emissions to “predict” future ozone 
levels



Ozone is becoming less and less sensitive to 
temperature
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Ozone Exceedance Days per Hot Day
Average of Ten Metro Areas
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To contact me
jschwartz@aei.org

To read my papers and 
presentations
www.joelschwartz.com
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