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Principal I nvestigator: Dr. V. Huijnen

Project Title: Inline chemistry for reactive trace gases within IFS

Extended abstract

In the past EU projects GEM S and MACC a system has been devel oped where Chemical Transport
Models (CTM's) are coupled to the ECMWF s Integrated Forecasting System (IFS), Flemming et
a. (2009). This system currently performs (semi-) operational assimilation and forecasts of reactive
trace gases such as CO, O3, NOy and SO, in the framework of the GMES atmospheric service. Here
the atmospheric chemistry transport model TM5 (Huijnen et a., 2010), serves as one of the
independent chemical models.

Within the MACC project and its follow-up project MACC-II first steps have been made to
implement the chemistry schemes from various CTM'’ss, including the TM5, MOCAGE and
MOZART, into the IFS. This new system is referred to as C-IFS, and is designed to overcome the
computational and physical limitations that are encountered in the current approach based on the
coupled system. In the past years the photochemical modules from the TM5 model have been
implemented into C-1FS and alarge number of test runs have been conducted. The work was
performed in close collaboration with ECMWF staff. Assessment of the new C-1FS system revealed
areasonable to good performance of this modeling system, mostly showing similar performance
compared to the well-tuned offline TM5 model. At current stage it can be considered in good shape
for further, more scientific assessment of the system. Also the current systemis provided to other
partnersin the project, e.g. for application of chemical data assimilation or to coupleit to anew
aerosol model (Mann et al., 2010). Possibilities to further improve the computational efficiency of
the current implementation need to be exploited, and remaining biases in the system, such as
relatively high tropospheric O3 over the northern hemisphere need further investigation.

Within the framework of the MACC-II project, we am at a further improvement and benchmarking
of the C-IFS system (Flemming et a., 2012). Thisincludes a detailed evaluation of the
photochemistry in C-IFS as compared to the offline model TM5, as well as compared to other
CTM’s, by running the system for the base year 2008. V arious parameterizations in the system,
such as photolysis, dry / wet deposition and lightning NOx emissions, will be tested in more detalil,
and improved if needed. This requires the execution of various short (2 month) or long (2 year)
sensitivity runs with both the C-IFS and the offline system. We aim at the deliverably of the C-1FS
system to the wider community at the end of 2014.
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