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Extended abstract

It is expected that Special Projects requesting large amounts of computing resources (500,000 SBU or more) should
provide a more detailed abstract/project description (3-5 pages) including a scientific plan, a justification of the
computer resources requested and the technical characteristics of the code to be used. The Scientific Advisory Committee
and the Technical Advisory Committee review the scientific and technical aspects of each Special Project application.
The review process takes into account the resources available, the quality of the scientific and technical proposals, the
use of ECMWEF software and data infrastructure, and their relevance to ECMWFs objectives. - Descriptions of all
accepted projects will be published on the ECMWF website.

This special project is intended to support the participation of University of Pierre et Marie Curie in the
MACC II programme. The aim of this participation is twofold: 1) it will finalise the extension of the
GLOMAP aerosol scheme implemented in the IFS to the stratosphere and validate the scheme, and 2) it will
develop a data assimilation system around the IFS-GLOMAP for the stratospheric aerosol layer.

The previous MACC project saw the incorporation of the GLOMAP-mode microphysical aerosol module
(Mann et al., 2010) in the IFS, and basic testing of the new system against in situ observations (Woodhouse et
al, 2011). The IFS-GLOMAP system code describes the chemical composition and other relevant
microphysical processes for stratospheric sulphuric aerosols. However, there are several features that seem to
be at odd with observations and other model simulations. The parameterisations of mode splitting and
sedimentation velocities in the stratosphere have been identified as weaknesses that we need to address in this
project (Bekki et al., 2011).

As part of MACC 11, the extension and testing of the troposphere code in the stratosphere is required before
considering developing and evaluating a data assimilation method for the IFS-GLOMAP system. The data
assimilation method is also required when modelling the stratospheric aerosols (in particular those injected
following strong volcanic eruptions). Our plan is to assimilate CALIOP observations of the aerosol
backscatter profile as done by Vernier and Jumelet (2011) using a simplified advection model
(http://spie.org/x47874. xmi?Article|D=x47874). We will rely on recent development made by Angela
Benedetti (ECMWF) who has already channelled CALIOP acrosol data into the IFS data assimilation system.
Special attention will be paid to the description of the background and observational error covariance matrices
and the coupling between the data assimilation of tropospheric and stratospheric aerosol information.

This work is being conducted with partners at ECMWF and University of Leeds, and will make the
stratospheric configuration in the IFS-GLOMAP system operational, The operational [FS-GLOMAP system
will uitimately form part of the GMES Atmosphere Service, providing detailed aerosol forecasts for predicting
air quality and radiation, and boundary conditions for regional models.

For direct mode! development and evaluation, and considering the long life time of stratospheric aerosols, it is
planned to run between 5 and 10 low-resolution simulations of two years each in free-running mode (without
forecasting). For the data assimilation method a larger number of shorter (from 1 month to 1 year) simulations
is needed.
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