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To quantify the combined effect of 2000-2050 global changes in climate and 
anthropogenic emissions on the US ozone and aerosol air quality and mercury 
deposition  

Program Goal 

Approach 

GCAP: Global Change and Air Pollution 
A collaborative interdisciplinary project by 6 institutes, funded by EPA 
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My main contribution 



Ozone-temperature correlation patterns 

Correlation coefficient Slope for >95% significance 

Obs. Obs. 

Climatological summertime relationship between MDA8 O3 and daily max. T: 
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Large disagreements in projection of future ozone in Southeast 

5 

0 

-5 

-9 

[ppbv] 

Summer MDA8 O3 responses to the 2000-2050 climate change in different models 

[Weaver et al., BAMS. submitted] 

Models show  
consistent projection of ozone increase in Noutheast/Midwest 
- likely reflects decrease in mid-latitude cyclone frequency 
but great disagreements in changes in Southeast 
- due partly to isoprene nitrate chemistry 

Northeast    Midwest    California    Texas       Southeast    



Choice of isoprene’s fate and the ozone-temperature correlation 

Correlation coefficient Slope for >95% significance 

With IsONO2 formation 

Without IsONO2 formation 
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With IsONO2 formation 

Without IsONO2 formation 

Impacts of IsONO2 formation on the O3 -T correlation: 

QUESTION: 
Is the sensitivity of the correlation coefficient and slope to isoprene nitrate formation 
actually significant in the context of interpreting the observed or model correlation? 



Future work 
QUESTIONS: 
What does an observational ozone-temperature relationship mean in terms of 
diagnosing model sensitivity to climate change? 

(1) Testing in the model how well we can get dO3 in future climate from  

(2) How does                  respond to decreasing NOx emissions? 

・ Observations show a decrease in               when comparing pre- and post- NOx SIP  

Call [Bloomer et al., 2009] 
・ This tests the idea that the “climate change penalty” abates as NOx emissions 
decrease [Wu et al., 2008] 
・ ….so – can we reproduce the Bloomer et al. [2009] observations in the model? 



Backup 



The observed ozone-temperature correlation 

[Camalier et al., 2007] 

GOAL: 
To understand what this correlation means as a test of models and as a predictor of 
the effect of climate change on air quality 

Spatial structure of the correlation Ozone relationship to temperature 

[% K-1] 



Isoprene 
K298 = 1.3x10-17 [sec-1] 

RONO2  
(isoprene nitrate) 

OH  
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NO  
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K298 = 1.0x10-10 [sec-1] 
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O3  Products O3 ↓ 

Deposition 

Uncertain NOx-Isoprene-ozone Chemistry 

NO  
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(C5H8) 

In GCAP model system, isoprene can decrease surface ozone by 
(1) sequestering NOx as organic isoprene nitrate; 
(2) enabling direct reaction of isoprene with ozone 

Lab: 4.40 to 15±10% 
Other: 4-8 to 8.6% 
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