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MOTIVATION

MODEL EVALUATION

We use statistical approach to estimate each 

climate forcing on ozone.

Ozone change due to temperature change shows 

great influence over North America and Europe. 

However ozone increase due to temperature 

increase is negligible in East Asia. 

Temperature increase over East Asia is much 

smaller than those in North America and Europe.

More important factor to ozone changing due to 

temperature is biogenic VOC change. Biogenic 

VOC change over East Asia shows much smaller 

than those in North America and Europe similar 

to temperature increase. Moreover, VOC to NOx

ratio in south China shows high. It means 

biogenic VOC increase over china is negligible in 

ozone change. VOC to NOx ratio in Europe 

shows low values. So ozone is greatly increased 

due to temperature change in Europe. 

Ozone increase over East Asia is explained 

cloud change in this study. Cloud decrease 

causes ozone decrease over East Asia. 

MODEL DESCRIPTION MULTIPLE REGRESSION 
METHOD

Δy(t)= β0 + β1(Δx1) + β2(Δx2)+ 
β3(Δx3) + β4(Δx4) + … + ε (1)

βk = regression 

coefficients from each 

metrological variable

y(t) = deseasonalized

daily surface ozone 

concentration

xk = deseasonalized

meteorological variables 

Xk = ozone change due 

to each metrological 

variable

Xk = βkΔ xk (2)

We apply the multiple linear regression of ozone change 
and meteorological variables change for each grid. 
Then we estimate ozone changes due to each 
metrological variable to multiply regression coefficient 
and total change of each metrology field. 

β1 = Temperature

β2 = Cloud fraction

β3 = Specific humidity

β4 = Wind speed

β5 = Pressure
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Temperature projections increasingly 

depend on specific emissions scenarios 

[IPCC, 2007]
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CONCLUSION

[ppbv]
East ASIA N. AMERICA EUROPE

ΔO3 (TEMP) 0.2 1.4 2.1

ΔO3 (CLOUD) 0.5 -0.3 0.2

ΔO3 (SH) -0.2 -0.1 0.1

ΔO3 (2050-2000) 0.4 1.9 3.1

• Temperature change is most 
important variable for ozone in 
North America and Europe. 

• However, cloud fraction is a 
dominant factor in East Asia.

• These results indicate the most 
important factor for future 
ozone change due to climate 
change is different following 
each area.

• Differences are caused by 
different emission ratio from 
each area source. 

SUMMARY TABLE OF ΔO3 DUE TO EACH METROLOGICAL VARIABLE CHANGE

Change in mean 8-h daily max ozone (ppb) from 2000-2050 climate change

GISS GCM + GEOS-Chem CTM 
with 2000 emissions

Reducing U.S. anthropogenic emissions significantly mitigates 
the climate change penalty

[Wu et al., 2008]

D ozone from 2000-2050 climate change  

A warmer climate will make ozone pollution worse but ozone background better!This result is very consist
ent across models. Why?

[Racherla and Adams, 2006]

It is easily expected ozone concentration will increase in future 

condition because of temperature increments. 

The effect of climate change on air quality

Jacob and Winner, AE 2009
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Ozone change in future shows more complex because ozone can affect 

other metrological variable simultaneously such as cloud and wind. 

We need to estimate ozone change due to each metrological variable. 

Then we can understand future ozone change from climate change 

more quantitatively.

Estimate ozone changes due 
to each climate forcing. 
Find most important 
metrological variables for 
future ozone change

OBJECTIVE OF 
THIS STUDY
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Now CESM/GEOS-Chem
website open!

Please visit homepage: 
http://airchem.snu.ac.kr/CESM_linkingtoo
l.html

http://airchem.snu.ac.kr/CESM_linkingtool.html

