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Ozone Precursors Affect Both
Ozone Air Quality and Climate Forcing
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Ozone Precursors Affect Both
Ozone Air Quality and Climate Forcing
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Surface ozone changes
due to 20% anthropogenic reductions
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Effect of global 20% anthropogenic emission reductions on 8-hr daily maximum
surface O,, averaged over 3 month period with highest O,, at steady state (MOZART-2).



Effects of 20% reductions in anthropogenic emissions

Ozone changes
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Radiative forcing
Effects of 20% reductions in anthropogenic emissions
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Radiative Forcing and Ozone Air Quality
Effects of 20% reductions in anthropogenic emissions

Radiative Forcing

Ozone air quality
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What is the effect of NO |, reductions in one
region, on ozone Iin all other world regions?

Reduce anthropogenic NO, emissions by 10% in each of
9 world regions, in the MOZART-2 global CTM

Naik et aI.(JGR, 205) used these simulations to show
that NO, reductions in each region increase net RF.
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Surface O ,
Change from 10% regional NO |, reductions
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Change in surface O, (ppb), averaged over the 3-month period with highest
population-weighted O in source region.




Effect of 10% regional NO

, reductions

Receptor Region

Source Reqgion

NA | EU |[FSU| AF | IN | EA | SA | SE | AU
NA | -512| -63| -46| -44| -44 -8| -11| -10 -3
EU -8| -194| -184| -7/3| -13 -9 1 -3 1
FSU | -14| -55| -401| -16| -16| -27 0 0 0
AF -4 -91 -15|-176| -50 -1 -8 -8 -17
IN -4 0 -2 -6| -482| -16 2| -32 -1
EA -16 -7| -16 -6 -6 | -930 -1| -105 0
SA -6 1 1 -4 -4 1| -252 -5 -34
SE 0 2 1 -2| -15| -38 -9 -265| -11
AU 0 0 0 -1 0 0O -13 -3| -179

Change in population-weighted O, (ppt), averaged over the
3-month period with highest O; in the receptor region.




Normalized source

Receptor Region

-receptor matrix

Source Reqgion

NA | EU [FSU| AF | IN | EA | SA | SE | AU
NA | 0.64| 0.08| 0.06| 0.06| 0.05| 0.01| 0.01| 0.01| 0.00
EU 0.02| 0.40| 0.38| 0.15( 0.03| 0.02| 0.00| 0.01| 0.00
FSU | 0.06| 0.22]| 1.62| 0.07| 0.06| 0.11| 0.00| 0.00| 0.00
AF 0.02| 0.04| 0.07| 0.89| 0.25| 0.00| 0.04| 0.04| 0.08
IN 0.04| 0.00| 0.02| 0.05| 4.19| 0.14| 0.02| 0.28| 0.01
EA 0.04| 0.02| 0.04| 0.02| 0.02| 2.33| 0.00f 0.26| 0.00
SA 0.07(-0.02|-0.01| 0.05| 0.05(-0.01| 3.07| 0.06| 0.41
SE 0.00(-0.02|-0.01| 0.04| 0.23| 0.58| 0.13| 4.05| 0.16
AU |-0.01|-0.01|-0.01| 0.02| 0.02|-0.01| 0.34| 0.08| 4.70

Change in 3-month population-weighted average O, per unit

change in NO, emissions (ppb (Tg N yr1)1).




Example: Europe

EU as source

NA EU FSU AF IN EA SA SE AU

0.00 T T L O =T
-0.05 *L

EU as receptor

,dOs (ppb)

-0.20

NA EU FSU AF IN EA SA SE AU

Change in population-weighted
O,, averaged over the 3-month
period with highest O, in the

receptor region.

EU as receptor
per Tg N



