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Chemical weather forecasting 

and assessment: SILAM
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Global: ECMWF

Regional: HIRLAM, WRF
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Climate scenarios:

ECHAM, RCA, G/RCM
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SILAM application types & scales

Short-term forecasting and re-
analysis

• atmospheric chemical 
composition

• allergenic air pollution

• plumes of wild-land fires

Emergency preparedness

• nuclear 

• volcanic

Source apportionment studies

• anthropogenic sources

• natural sources: allergenic pollen, 
volcanoes, fires

Risk assessment

• chemical 

• nuclear

Climate change forcing and impact

100 km 

50 km

20 km
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SILAM modelling system

• Dual-core dispersion modelling system 
• Lagrangian Monte-Carlo random-walk

• Eulerian with dynamicly adaptive vertical
• Components and features:

• Lagrangian iterative high-precision advection algorithm 
• random-walk diffusion

• well-mixed boundary layer

• fixed-term diffusion in free troposphere

• Eulerian non-diffusive advection
• simplified horizontal diffusion

• adaptive vertical structure

• point, area and nuclear bomb source terms

• forward and adjoint dispersion dynamics

• extensive meteorological pre-processor
• verification

• European Tracer Experiment ETEX (both forward and adjoint)

• Chernobyl accident

• Multi-annual re-analysis of air quality over Europe (within FINE-KOPRA)
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SILAM v.5.5

Modules

•9 chemical and physical 
transformation modules 
(7 open for operational use), 

•8 source terms (all open), 

•4 aerosol dynamics (1 open)

•3D-,4D- Var, EnKF

Atmospheric dispersion simulation

Dynamics
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Dynamics

Dynamics
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Dynamics

Dynamics
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SILAM acid-basic chemistry 

SILAM EMEP

Number of Species Reactions 27 71

Number of

reactions

photochemical 12 24

inorganic 27 21

methane 12 11

ethane 2 15

Apart from reactions

•Partition of NOx

•OH & HO2 analytical solution for fast dynamics is 
computed (equilibria)

•O3 & CO: Initialisation and boundary conditions

•Split between nighttime and daytime reactions

•Sequential computation of reactions (fastest first) 
analytical solutions for equilibria and near-equilibria

•In most cases, chemistry timestep = model timestep (10-
15 min)
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SILAM CB4 chemistry+ addition 

• New species:      22

 Terpenes

 VBS 

– Anthropogenic 1 NVOC, 4 SVOC (gas + aerosol), 3 IVOC

– Biogenic 1 NVOC, 4 SVOC (gas + aerosol)

• New reactions:   31

 Terpene oxydation:      4

 SOA formation:          20

– XYL, TOL, ISOP, TERP; lo and hi NOx

 SOA aging                  11

• Gas – aerosol partitioning: 8

---------------------------------------------------------------------------------------

• CB4 - possibly not good enough

 32 species, 81 reactions

• Large uncertainties emissions

 IVOC - Primary OC emission * 2.5

 Composition of anthropogenic NMVOC

 Biogenic emissions of isoprene, monoterpenes ec

Aerosols in SILAM

 Chemically active and inert species

 Emitted from anthropogenic and natural sources 

 Size distribution: bin and modal descriptions

 Microphysics: all basic processes, under testing

 Effect on radiation and visibility

 Specific non-anthropogenic aerosols:

• Sea-salt: wide spectrum, wind driven emission, dependent on water 
features 

• Pollen: biogenic, phenology driven emission, controlled by long-
term and actual meteorology

• Fire-induced PM: smoke, vegetation and fire-type dependent


