Activity 3 Large scale chemistry effects
(Coordinator: I.S.A. Isaksen, Deputy: P.F.J. van Velthoven)

Progress report over the first 6 months (March-August 2005). 
Overall progress of the activity is as planned. A short first Activity 3 meeting was held at the Quantify kick-off meeting 13-16 March in Landshut. During a second meeting on 27 June 2005 in Oslo the status of the models was reported and detailed plans for the evaluation of the model performance, and the evaluation of current and future impact were drafted. The only deliverable to be provided in the first 6 months by Activity 3 was D3.1.2.1 – Description of the model simulations for current impact which has been provided in August 2005 by MPI-C.
Below we report in more detail on the progress of each of the workpackages for which work has been planned in the first 18 months.
3.1 Evaluation and current impact 

3.1.1 Evaluation of multi-model performance against observations

The objective is to evaluate the latest versions of the models against observations focusing on key processes for correct simulation of the impacts of emissions from the transport sector upon the global atmospheric composition. Key processes of importance for this include stratosphere-troposphere exchange of ozone and NOx, boundary layer venting, and convective transport of pollutants emitted at the surface. The ETH-MEG database is extended with selected observations suitable for the evaluation of these key  processes in the models.  

Model simulations and diagnostics for the key processes have been defined. It has been decided to focus on the year 2003, since in this year many observational campaigns are available that are suitable for evaluation of the above-listed key processes, such as Spurt, Utopihan-Act, and Contrace. The simulations will include a radon tracer for the evaluation of boundary layer venting and convective transport over land, and methyliodide for evaluation of boundary layer. Boundary venting will be evaluated by analysing the vertical tracer profiles, rather than the model simulated boundary layer heights. Convective transport over land will be evaluated against the observations of the CONTRACE experiment. 
An output routine for determining the tropopause height in the models will be provided by ETH in order to do this as much as possible in the same way in all models. ETH will also provide time-position files, containing times and and locations of individual observations where models should output their data. The interpolated model output will be provided to ETH through ftp, and will be analysed using tools such as curtain plots (STE), time series and scatter plots/Taylor diagrams..
Finally, it has been decided that descriptions of the models will be collected to facilitate interpretation of the intercomparison.
The first deliverable to be provided (D3.1.1.1 – Description of the model simulations and diagnostics) is expected to be ready in time (month 8).
3.1.2 Current chemical composition change by transport emissions
The objectives are to estimate the current change in chemical composition from different modes of transport and provide input data on chemical change for impact studies.
The global atmospheric chemistry models will be applied to simulate the current large-scale chemical impact of emissions from the different transport modes and for different regions. The impact of aviation, shipping and road traffic emissions on ozone, methane and other constituents will be calculated by either performing runs with these emissions switched on and off, or by applying a chemical labelling technique (tagging). First order estimates of the impacts will be calculated using preliminary emission data provided by Activity 1, largely based on already existing emission inventories. Later on, these calculations will be repeated with updated emissions provided by Activity 1. All listed groups will provide model output in order to assess the influence of differences in model formulation on the impact estimates.

A detailed draft of the set-up of the simulations has been prepared (see deliverable D3.1.2.1 – Description of the model simulations for current impact). This was the only deliverable of activity 3 due in the first 6 months.
3.1 Key process studies and model improvements 

3.2.1 Precipitation impact on sulphur and nitrogen compounds

The objectives of this work-package are to compare different parameterisations of the removal of sulphur and nitrogen pollutants by precipitation and to assess the effect of differences in these parameterisations on estimates of the impact of emissions from transport modes.

The KNMI TM model will perform simulations with several parameterisations of removal of sulphur and nitrogen compounds by precipitation. The uncertainty in this sink is badly known and estimated to be large. It therefore translates into an important uncertainty in the magnitude of the chemical perturbations caused by emissions from transport modes, in particular aviation. A comparison to selected observations will be made to assess the best performing parameterisation of removal by precipitation. The other two models (CNRS-LSCE and UCAM-DCHEM) will perform a similar simulation with this parameterisation in order to investigate dependencies on model formulation. They will use prescribed distributions of precipitation and clouds as well as initial concentrations derived from the TM model, in order to facilitate the interpretation of model output differences. From the outputs the uncertainty in the removal, in the atmospheric residence time and in the chemical perturbations of sulphur and nitrogen compounds emitted by transport modes will be estimated.
During the first 6 months KNMI has studied the effect of different sub-grid scale distributions of precipitation on the wet deposition. It was found that the particular choice of distribution can have a significant impact on the amount of removed nitrate.
The first deliverable due is D3.2.1.1 (Distributions of precipitation, clouds and tracers, month 12). The workpackage is well on its way to provide this timely.

3.3 Future impact and mitigation options

3.3.1 Future chemical composition change by transport emissions
The objective here is to estimate the changes in future chemical composition from different modes of transport and to provide input data for future impact studies.
The global scale CTMs will be used to perform first-order studies of future chemical impacts. Changes in distributions will be calculated for O3, CH4 (through changes in its lifetime) and for particle distributions (sulphate, organic carbon aerosols). Time slice calculations for the target years 2050 and 2100 will be performed. The simulations will closely follow the set-up of the simulations for the current impact. There has been much discussion about the future emission data sets to be used. The SRES A2 scenarios for 2100 are perhaps not very realistic, but for these SST distributions are available to force the climate models and results would be directly comparable to simulations performed in the framework of IPCC in the past. New scenarios for 2030 are available from IASA, which seem more realistic but also contain certain flaws and for these consistent SST-distributions are lacking. Another problem is that the IASA scenarios would need to be extended from 2030 to 2050/2100. One criterion to select suitable future emission scenarios for Quantify is that they should cover the range of possible futures (relatively high as well as relatively low future emissions). 
The first deliverable of this work-package is D3.3.1.1 (Description of the model simulations to be performed) which is due month 9. 
