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Outline:

•Gas-phase chemistry
•SOA module
•Code structure 
•Miscellaneous (mass balance, GenChem, 
other schemes)
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Early comparisons.....

Kuhn et al., Atm.Env., 1998, with EMEP, IVL, 4 x 
RADM, 3 x CB4, ...
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Follow-up: EMEP vs most complex 
(IVL): comparisons.....

Andersson-Sköld & Simpson, Atm.Env., 1999, same 
setup as Kuhn et al. (+other cases)

– EMEP model compared well :-)
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Gas-phase chemistry:

•EmChem09
– 72 species
– 137 reactions
– 10 VOC (1 BVOC = isoprene)

• Update of previous EMEP chemical 
schemes, which date back to Eliassen, Hov, 
et al 1982
•'Surrogate species' method, with relatively 
more RO2 chemistry than e.g. CB schemes
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EmChem09:

•Updates 2008-2009:
–  compared against UK MCM, CRI, OSRM 

and US CB4, CB5 mechanisms
– R. Bergström, G. Hayman, M. Jenkin, C. 

Richter and D. Simpson

EMEP scheme compared well to CRI, 
although slightly “hot”. 
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Comparison with CRI model.

Ozone changes  (c/o Mike Jenkin), simple plume
•CRI v2 ~ 1000 reactions, 112 AVOC
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Comparison with CRI model.

Ozone at different VOC/NOx ratios   (5-day mean)
–   (c/o Mike Jenkin)
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Comparison with CRI model.

Radicals (c/o Mike Jenkin)
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Comparison with CRI model.

Radicals (c/o Mike Jenkin)
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Cont.

Radicals (c/o Mike Jenkin)
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How do we handle chemistry in the model?

•Solver_ml + CM_ files:
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•CM_ files:
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•CM_ChemSpecs_ml
•
•Species -

– Number
– Indices
–
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•CM_ChemSpecs_ml

•+ characteristics
–
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•CM_Reactions1.inc

–
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•CM_ChemGroups_ml

–
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OA, POA, SOA ;-) 



Norwegian Meteorological Institute  met.no

OA cont, 
•Need to deal with equilibria, e.g.
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OA cont., “VBS”:
•Volatility Basis Set (Donahue and colleages)
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OA in model code:

•Code tracks species, not phase, for 
advection
•Gas/aerosol fractions calculated using 
partitioning theory in My_SOA_ml
•Affects deposition, aging reactions etc.  
•
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OA in model code:
• Origin (GenChem) of reactions looks like:
•

•
•

•

•
•- ie produces range of products of different 
volatility 
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OA in CM_Reactions2:
•Gas-phase chemistry
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OA final words: •SOA modules can give many 
very different answers.



Norwegian Meteorological Institute  met.no

OA final words: •SOA modules can give many 
very different answers.



Norwegian Meteorological Institute  met.no

OA final words: •SOA modules can give many 
very different answers.
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OA: garbage avoidance...

•Gas-phase chemistry
•
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Miscellaneous 1: Mass balance
• Please check : fracmass in RunLog
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Miscellaneous 2: GenChem

• A note on GenChem
• Pre-processor 

– Reads ascii chemical equations and 
description files

– Produced all CM_ files

• Needs code-clean and documentation 
before release. Will try to do in 2013...
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•GenChem input 
–
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Miscellaneous 3: Chemical schemes

• Have several mechanisms ready processed 
(almost):
•
•
•

•
•

•

• Please ask if interested.
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Chemistry in EMEP model....

•Eliassen, A.; Hov, Ø., et al. A Lagrangian long-range transport model with atmospheric boundary 
layer chemistry J. Appl. Met., 1982, 21, 1645-1661

•Hov,Ø. Models of the chemical turnover in the atmospheric boundary layer, PhD,  University of Oslo, 
1981

• Isaksen, I. & Hov,Ø. Calculation of trends in the tropospheric concentration of O3, OH, CO, CH4 and 
NOx Tellus, 1987, 39B, 271-285

• Simpson, D. Long period modelling of photochemical oxidants in Europe. Calculations for July 1985 
Atmos. Environ., 1992, 26A, 1609-1634

•Simpson, D.; Andersson-Sköld, Y. & Jenkin, M. E. Updating the chemical scheme for the EMEP MSC-W 
oxidant model : current status The Norwegian Meteorological Institute, Oslo, Norway, 1993

• Simpson, D. Biogenic emissions in Europe 2: Implications for ozone control strategies J. Geophys. 
Res., 1995, 100, 22891-22906

• Kuhn, M.; et al., Intercomparison of the gas-phase chemistry in several chemistry and transport 
models Atm. Env., 1998, 32, 693-709

•Jonson, J.; et al., Chemical effects of UV fluctuations inferred from total ozone and tropospheric 
aerosol variations J. Geophys. Res., 2000, 105, 14561-14574B

• Andersson-Sköld, Y. & Simpson, D. Comparison of the chemical schemes of the EMEP MSC-W and the 
IVL photochemical trajectory models Atm. Env., 1999, 33, 1111-1129

•Simpson, D.; et al.,  The EMEP MSC-W chemical transport model -- technical description Atmos. 
Chem. Physics, 2012, 12, 7825-7865
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And SOA:

• Andersson-Sköld, Y. & Simpson, D. Secondary organic aerosol formation in Northern Europe: a model 
study J. Geophys. Res., 2001, 106, 7357-7374

• Simpson, D.; Yttri, K.; Klimont, Z.; Kupiainen, K.; Caseiro, A.; Gelencsér, A.; Pio, C. & Legrand, M. 
Modeling Carbonaceous Aerosol over Europe. Analysis of the CARBOSOL and EMEP EC/OC campaigns J. 
Geophys. Res., 2007, 112, D23S14

•Simpson, D.; et al., Modelling SOA in EMEP: Experiments with the VBS Approach Transboundary 
Particulate Matter in Europe, Status Report 4/2004, The Norwegian Institute for Air Research (NILU), 
Kjeller, Norway, 2009

•Bergström, R.; et al.,  Modelling of organic aerosols over Europe (2002--2007) using a volatility basis 
set (VBS) framework: application of different assumptions regarding the formation of secondary 
organic aerosol Atmos. Chem. Physics, 2012, 12, 8499-8527

•



Norwegian Meteorological Institute  met.no

The end :-)
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