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Effects of 2000-2050 global change on U.S. ozone air quality

J. Jacob?, David Rind?, David Streets?

g e IHarvard University 2NASA/GISS 3Argonne National Laboratory

Background

We are facing rapid global change including changes in
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Model system and future scenarios

We are addressing the above question through the EPA STAR Global Change and Air Pollution (GCAP)
project. We first use a state-of-science global model, GEOS-Chem, to study the trends of air quality during
the period of 2000-2050, with a focus on ozone and particulate matter. The GEOS-Chem model has a fully
coupled treatment of ozone-NO,-VOC chemistry and aerosols (http://www.as.harvard.edu/chemistry/trop/geos/).

The GEOS-Chem model is driven by the GISS General Circulation model (GCM) through the interface
specially developed for this project [Wu et al., 2007]. The GISS GCM has been widely used for studies on
global climate change. The future trends of greenhouse gases and anthropogenic emissions are taken
from the IPCC [2001] assessment with updates.

We are also nesting the EPA /CMAQ regional model in the GEOS-Chem global model, using the boundary
conditions provided by GEOS-Chem for better analysis of regional pollution episodes in future climates.
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.Reductions of anthropogenic emissions can significantly mitigate the “climate penalty” for
ozone air quality, and even turn it into a “climate benefit”.

Combined
7

The results presented here are from GEOS-Chem model simulations with horizontal resolution of 4°x5°.

2 . The 2000-2050 climate change would reduce the PRB ozone in the United States by 1-3 ppb for
effects most areas while the changes in global anthropogenic emissions would increase the PRB

ozone by 2-5 ppb.
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