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1 Introduction

Climate change impact on ozone air-quality is an area of research evolved over the 
last decade based on the assumption that air quality is strongly dependent on 
weather systems and therefore sensitive to climate change. The majority of the 
studies focus on areas with increased anthropogenic activities using 3D climate 
chemistry modeling systems with coarse or finer resolutions (Jacob and Winner 
2009, Katragkou et al. 2011). Although global models are useful tools to predict  
long term climate and air-quality trends their coarse resolution is a  limiting factor 
in resolving phenomena relevant to air-quality at small-scales such as meteorology 
features at areas with complex terrain. Recent studies on the regional scale that 
have focused on Europe have a 50km horizontal resolution and when finer 
resolution is applied, due to computational cost, these are confined to smaller 
domains. Apart from the computational cost other challenges also arise with 
dynamical downscaling such as consistency in the physics and chemistry between 
the parent GCM and RCM. 
The objective of this study is the development and application of a statistical 
methodology to downscale the climate change signal from a global climate-
chemical modeling system with a 4o x 5o (lat, lon) horizontal resolution to a finer 
resolution (~ 0.5o x 0.5o ).

2 Methodology

2.1 Simulations

We utilize  two different sets of simulations. 

1) GEOS-CHEM driven by meteorological fields from the NASA/GISS III GCM to 
investigate ozone air quality in Europe under present and future climate. The 
horizontal resolution is 4o  x 5o with 23 vertical levels extending up to 0.02hPa. For 
the purposes of this study two scenario simulations are performed: a) present day 
climate and emissions (b) future climate following the IPCC SRES A1B scenario. The 
simulations performed here cover two 3-year time slices: 1999-2001 (2000) for the 
present day climate and 2049-2051 (2050) for future climate. 

2)GEOS-CHEM driven by assimilated meteorological data from the Goddard Earth 
Observing System (GEOS) of the NASA Global Modelling and Assimilation Office  for 
the year 2005. The horizontal resolution is 0.5o  x 0.667o with 30 vertical levels up 
to 0.01 hPa. In order  to apply the nested-grid configuration, first a 2-yr (2004, 
2005) global simulation is performed. As 1-yr spin up is suggested, hourly 
boundary conditions (BCs) are saved around the nesting domain of Europe during 
the second run-year. The BCs are then implemented around the European domain 
for the nested-grid simulation.

2.2 Delta change method

The future ozone time series (under the A1B GHG emissions scenario) are deduced 
by applying the delta change method to the nested simulation. In particular, for 
each grid box located within a grid box of the GISS/GEOS-CHEM, the day to day 
ozone concentrations are perturbed by adding the mean monthly differences 
calculated from the GISS/GEOS-CHEM 3-year simulations.

Fig.1 GCAP and NESTED grids covering Europe

3.1  April-September average mean ozone concentrations
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3.2  April-September average daily max ozone concentrations

3.3  Change in ozone exceedances – comparison with the results of the study of Varotsos et al. [2013] (accepted to JGR)

4 Conclusions

 Results depend on the signal obtained from the 
GISS/GEOS-CHEM simulations

 Highest changes are seen in north west and 
south west Europe for both the average mean and 
average daily max ozone concentrations

 Regarding the ozone exceedances results of the 
similar sign are seen in north west, central and 
south west Europe when compared to the 
statistical model developed by Varotsos et al. 
[2013] while results of the opposite sign are 
shown for the rest of Europe.
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