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This paper presents the Air Quality and Emergency Modelling system SILAM and its
applications to AQ assessment and forecasting at various scales. SILAM is a dual-core
Lagrangian-Eulerian system built to support a wide variety of atmospheric composi-
tion studies. At present, the system incorporates 8 physico-chemical modules: (i) ba-
sic SOx, NOx, NHx, CO, NMVOC, O3 transformations, (ii) linearized SOx chemistry,
(iii) radioactive decay of up to 500 nuclides, (iv) release and transport of natural pollen
and (v) sea salt, (vi) inert aerosol of arbitrary size distribution, (vii) persistent toxic
compounds, and (viii) passive tracer that facilitates probabilistic computations of area
of risk. The model is equipped with both forward and adjoint dynamics, which allows
solving the inverse dispersion problems and perform variational data assimilation.

More detailed information about the system, code of the operational version and the
results of the daily updated forecasts can be found at http://silam.fmi.fi.

A few examples of the SILAM applications will be presented. These include oper-
ational multi-scale forecasting of air quality over Europe and Finland, its long-term
re-analysis, the model applications to analysis and interpretation of observational cam-
paigns, and inverse problems.


