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A challenging aspect in tropospheric aerosol forecast is to quickly react on changing
emission conditions by episodic or exceptional events like wild-fires, desert dust out-
breaks and volcanic eruptions. A method to automatically adapt the forecast to the
changed conditions by ingesting near real-time aerosol retrievals from space borne
sensors is given by the technique of variational data assimilation

In this study the combined AATSR and SCIAMACHY aerosol retrievals SYNAER
(SYNergetic AERosol Retrieval) from DLR-DFD for PM10, PM2.5 and PM0.5 are
taken for assimilation.

The University of Cologne Chemistry-Transport-Model EURAD-CTM (EURopean
Air Dispersion and pollution CTM) including the aerosol model MADE (Modal
Aerosol Dynamics model for Europe) and the Secondary Organic Aerosol Mod-
ule (SORGAM) is applied to produce backgroundPMx fields, to assimilate both
SYNAER retrievals and in situ observations, and to produce assimilation based fore-
casts.

The assimilation method is a three dimensional variational assimilation system, in-
cluding full 3D covariance modelling with anisotropic and inhomogeneous radii of
influence, resting on the diffusion approach.

The efficiency of this replacement of an explicit implementation of a high dimensional
background error covariance matrix (BECM) by an operator will be demonstrated.

The presentation includes a description of the assimilation system as well as the gen-



eration of the BECM by use of the NMC-method. Furthermore a validation against in
situ data for a set of chosen scenarios is presented to illustrate the benefits ofPMx as-
similation. The time span investigated includes a 5 month period from July to Novem-
ber 2003, comprising extensive wild fires on the Iberian peninsula during the summer
period. Validation of the results are made by in situ observations of particulate matter,
which were retained from assimilation unter the footprints of SCIAMACHY, and only
used for evaluation of the analysis results.

In contrast to photo-oxidant gas phase chemistry assimilation, it can be demonstrated
that the persistence time of aerosol assimilation results prevail over several days af-
ter assimilation, showing the beneficial impact of sophisticated data assimilation for
forecasts.


