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Summary of project objectives
(20 lines max)

The aim of this special project isto facilitate the planned validation work within the final year of
GEMS (thefirst half of 2009), and consecutively use the computational resources in the framework of
the MACC G-RG project, for the devel opment, testing and validation of the offline chemistry
transport model TM5, the coupled IFS-TM5 system, as well as the novel model system with inline
chemistry in IFS (C-IFS). In this framework of this project areference simulation has been performed
with TM5 for the year 2006. Also numerous sensitivity studies with the various model platforms are
done to support the devel opment of the C-IFS system.

Summary of problems encountered (if any)
(20 lines max)
No serious problems have been encountered.

Summary of results of the current year (from July of previous year to June of current
year). This section should comprise 1 to 8 pages and can be replaced by a short summary plus an
existing scientific report on the project

A detailed evaluation of the tropospheric chemistry transport model TM5 has been finalized
(Huijnen et al., 2010). This manuscript contains a description of the various model
parameterizations as well as a detailed eval uation of the chemical mechanism compared to arange
of observations. This model study serves as a baseline reference for various model devel opments,
including the coupled system created in the GEMS project, as well asthe inline chemistry in C-1FS.
In the framework of this specia project experiments with the offline and coupled IFS-TM5 systems
have been facilitated (Elguindi et al., 2010; Flemming et al., 2011).

More recent work focuses on the evaluation of the IFS-TM5 system for the Russian fire period
(July-August 2010). For this study several sensitivity runs have been performed, quantifying the
effect of the assimilation of atmospheric composition (including IASI CO) and the use of near-real
time fire emission estimates from the GFAS system on the forecasting of the chemical composition
of the troposphere (Huijnen et al., 2011a).

Fig. 1 shows atime series of CO total columns compared to MOPITT observations. It shows that
with the use of the GFAS emissions the model captures very well the increase and decrease of area-
averaged CO columns over western Russia. When switching on the assimilation the negative biasis
largely resolved, occasionally leading to positive biases during the time of the largest fire emissions.
Fig. 1 also shows that for the first forecast day the mean biases are very similar for both runs which
use assimilation. But with increasing forecast length the best performance is reached for the
configuration that applies both initialization from an analysis and the GFAS emission estimates.
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Figure 1. (left) Evolution of CO total columns over western Russia compared to MOPITT, for 1%
day forecast results. (right) mean bias as function of forecast day for the period 20 July-15 August.

Last years computer resources were additionally devoted to the development of the C-IFSinline
chemistry scheme, performing series of short and longer sensitivity tests to assess the many
parameterizations in this new system as compared to the offline system and observations. Key
results are summarized inthe MACC project deliverable G-RG WP 4.7 (Huijnen et al., 2011b).
The general findings given in thisreport are that this version of C-IFSis currently able to produce
realistic concentrations with very similar patterns as TM5 of the key trace gases. Absolute
differences of C-IFSto TM5 concentration fields are generally in the order of 10-20 %. Y et an
overestimation of the oxidative capacity of C-IFSisillustrated by alow biasin CO against
MOPITT observations. Also the methane lifetimeis only 7.7 year in C-IFS, compared to 8.5 year in
TMS5. Thisis consistent with the high bias in tropospheric NO2, which results in too much radical
recycling by NOy as well as an overestimation of ozone production. Fig. 2 shows the zonal mean
tropospheric ozone fields for July 2008 in C-1FS and TM5, illustrating the magnitude of the bias.
Reasons for the NO; bias are not yet understood and need further investigation. Such analysis
requires a careful evaluation of all chemical and physical processes affecting OH and the NOx
cycle. For this purpose additional sensitivity runs have been performed recently, assessing the
impact of choicesin the photolysis scheme (various cloud optical depth parameterizations), the
impact of the stratospheric NOy-treatment, and different options to apply a NOy-family approach.
This needs more analysis before clear conclusions can be drawn.
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Figure 2. Zonal monthly mean ozone concentrationsin July 2008 for C-IFS (left) and TM5 (right)
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Summary of plansfor the continuation of the project

(20 lines max)

The current special project ends this year. Aswe already used all allocated resources for the current
year for the testing of C-1FS, we plan to perform a couple of very short C-1FS sensitivity tests during
the remainder of this year based using another budget, and additionally assist in the evaluation of the
various model systems using different model runs from colleagues in the project. The focus will be on
adetailed assessment of the NOx chemistry and transport in C-1FS, as well on the finalization of the
analysis of coupled runs with the TM5-IFS system for the Russian fire case study.
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