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PM expert workshop 
(2000): 
* PPM10 & PM2.5 
health effect 
* Unclear which PM 
characteristics are 
responsible … mass, 
number, surface area… 

1998 

PM history in the EMEP 

2003 

2002 
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Anthropogenic 
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Aerosols and their sources…. 

SIA - Secondary 
 Inorganic Aerosols 
PPM – Primary 
 Particulate Matter 
EC – Elemental Carbon 
POM – Primary Organic 
 Matter (Aerosol) 
ASOA/BSOA – 
Anthropogenic/Biogenic 
Secondary Aerosols 
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Aerosols and their sources…. 
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Fine Coarse Formation Modules 

SO4
2-

 - SO2 gas/aqueous oxidation (pH) CM_Reactions2.inc 

NO3
- NO3

- Equilibrium (NH4NO3) 
HNO3 -> coarse NO3  

MARS_ml.f90  
CM_Reactions2.inc 

NH4
+  NH4

+ (NH4)xSO4 + Equilibrium (NH4NO3) MARS_ml.F90 

EC EC PPM fraction (IIASA) 
EC ageing,  Inert 

emissplit.specials.pm25 
emissplit.defaults.pmco 

ChemFunctions_ml.f90 

POM POM PPM fraction (IIASA);  Inert emissplit.specials.pm25 
emissplit.defaults.pmco 

ASOA - VBS approach     - DAVE My_SOA_ml.f90     

BSOA - VBS approach     - DAVE My_SOA_ml.f90     

Sea salt Sea salt Source function (u10, Twater) 
Tsyro et al, ACP, 2011 

SeaSalt_ml.f90 

Anth. dust Anth. Dust Remaining PPM (IIASA) + Road dust Emissions_ml.f90 

Min. Dust Min. Dust Windblown (Martecorena et al. 1997) 

Saharan dust as bound. condition 
DustProd_ml.f90 
CTM-UiO (monthly 2000) 

PM water - Diagnostic (SIA) MARS_ml.f90 

Aerosol formation 
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Modules Action Details 

DryDep_ml.f90 DryDep for each landuse (LU) 

Aero_Vds_ml.f90 DryDep velocities for a set of 
aerosol diameters and  LUs 

real, .. dimension (NSIZE) ::   &                                  
diam  = (/ 0.33e-6,  3.0e-6,  
                4.0e-6, 4.5e-6 ,22e-6 /) 

My_Aerosols_ml.f90 Number of diameters for Vd NSIZE=5  

Wesely_ml.f90 
 

Mapping DryDep velocities 
(PMfS, PMfN, PMc, SSc, DUc)  to 
diameters in Aero_Vds_ml 

.., dimension (CDDEP_PMfS: 
CDDEP_POLLd),  parameter::           
&  AERO_SIZE = (/ 1, 1, 2, 3, 4, 5/) 

CM_DryDep.f90 Mapping species & dry 
deposition velocities  

Dry Deposition 

Venkratram & Pleaim 
(1999) 

Vds -        quasi-laminar layer resistance for differenf landuse types, 
 stability dependent  (Aero_Vds_ml.f90) 

DryDep_ml.f90 
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CM_DryDep.f90 
*) type(depmap), public,  dimension(NDRYDEP_ADV), parameter::             & 
          DDepMap= (/  depmap( IXADV_SO4,               CDDEP_PMfS,   -1)        &        
                                  , depmap( IXADV_NO3_f,           CDDEP_PMfN,  -1)        &        
                                  , depmap( IXADV_NO3_c,          CDDEP_PMc,    -1)         &  
                                  , depmap( IXADV_SeaSalt_c,     CDDEP_SSc,      -1)         &  
                                  , depmap( IXADV_Dust_sah_c,  CDDEP_DUc,    -1)            

Wesely_ml.f90 

integer, public, parameter :: NDRYDEP_AER = 6        ! aerosols 

integer, public, parameter :: NDRYDEP_CALC = NDRYDEP_GASES + NDRYDEP_AER 

integer, public, parameter :: CDDEP_PMfS= 12, CDDEP_PMfN= 13, CDDEP_PMc  = 14, &  
   CDDEP_SSc = 15, CDDEP_DUc = 16, CDDEP_POLLd= 17 

integer, dimension(CDDEP_PMfS : CDDEP_POLLd), public, parameter :: &   
                               AERO_SIZE = (/ 1, 1, 2, 3, 4, 5/)   !! Corresponds «diam» in Aero_Vds 
                                    !1=fine,2=coarse,3=coarse sea salt, 4=dust, 5 = pollen 

Dry Deposition 

Aero_Vds_ml.f90 
real, public, parameter, dimension(NSIZE) ::   & 
          diam   = (/ 0.33e-6,  3.0e-6,  4.0e-6,  4.5e-6 ,   22e-6 /),   
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Modules Action Details 

Aqueous_n_WetDep_ml.f90 Sets: in-cloud, 
sub-cloud 
scavenging rates 
(accounting for 
solubility, size) 

WetDep(CWDEP_SO4)   = WScav(   1.0,  EFF25) 
WetDep(CWDEP_ECfn)  = WScav(   0.05, EFF25)  
WetDep(CWDEP_SSf)     = WScav(   1.6,  EFF25)  
WetDep(CWDEP_SSc)     = WScav(   1.6,  EFFCO) 
WetDep(CWDEP_PMf)   = WScav(   1.0,  EFF25)   
WetDep(CWDEP_PMc)   = WScav(   1.0,  EFFCO)  

  

Wet Deposition 

In cloud Below cloud 

Win – scavenging ratio 
 (reflects solubility) 

Win  E  
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Modules Action Details 

Aqueous_n_WetDep_ml.f90 Sets: in-cloud, 
sub-cloud 
scavenging rates 
(accounting for 
solubility, size) 

WetDep(CWDEP_SO4)   = WScav(   1.0,  EFF25) 
WetDep(CWDEP_ECfn)  = WScav(   0.05, EFF25)  
WetDep(CWDEP_SSf)     = WScav(   1.6,  EFF25)  
WetDep(CWDEP_SSc)     = WScav(   1.6,  EFFCO) 
WetDep(CWDEP_PMf)   = WScav(   1.0,  EFF25)   
WetDep(CWDEP_PMc)   = WScav(   1.0,  EFFCO)  

include 'CM_WetDep.inc' Mapping species 
& Wet 
scavenging rates 

     type(depmap), public, dimension(NWETDEP_ADV), parameter    ::    
                                                              WDepMap=     (/ &        

              depmap( IXADV_SO4,                         CWDEP_SO4, -1)   &        
            , depmap( IXADV_NO3_f,                     CWDEP_PMf, -1)   &       
            , depmap( IXADV_NO3_c,                    CWDEP_PMc, -1)   &       

         , depmap( IXADV_POM_f_WOOD,      CWDEP_PMf, -1)   &  
     , depmap( IXADV_EC_f_FFUEL_new,  CWDEP_ECfn, -1)   &       
     , depmap( IXADV_EC_f_FFUEL_age,   CWDEP_PMf, -1)   &       
     , depmap( IXADV_EC_c_FFUEL,          CWDEP_PMc, -1)   &       
     , depmap( IXADV_Dust_wb_f,             CWDEP_PMf, -1)   &       
     , depmap( IXADV_Dust_wb_c,            CWDEP_PMc, -1)   &  

  

Wet Deposition 
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PM2.5 = PM_Fine + fracPM25 * coarse_NO3 

PM10  = PM2.5 + sum of Coarse aerosols 

CM_ChemGroups_ml.f90 
    integer, public, target, save, dimension (15) ::             PMFINE_GROUP     =    &      
(/SO4,NO3_F,NH4_F,PART_OM_F,EC_F_WOOD_NEW,EC_F_WOOD_AGE,EC_F_FFUEL_NEW, 
EC_F_FFUEL_AGE,REMPPM25,FFIRE_BC,FFIRE_REMPPM25,SEASALT_F,DUST_ROAD_F,DUST 
_WB_F,DUST_SAH_F /) 

          Also groups PM10, SIA, PPM25, PPMco, SS, DUST……. 

Derived_ml.f90: 

PM25_rh50 and PM10_rh50      - at Rh=50% and T= 20C for  

   comparison with observations (Tsyro, ACP, 2004) 

PM25X_rh50 = PM_Fine +  

                                  fracPM25 * coarse (NO3+EC+POM) 

«Tricky» stuff:    PM 

..even more tricky stuff 
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AOD and 3D extinction coefficients are included in the 
model, but those are still under development and testing  
(“False” as default) – to be updated soon 
 
Using mass specific extinction efficiencies. Implicit 
accounting for aerosol effective radius for light extinction 
(cross-section weighted) and the effect of air humidity. 

Some «advanced» stuff:  
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Encouragement 
for testing and development  

 Mineral dust (windblown, agricultural) 

 Coarse NO3 (on sea salt and dust),                 

  ….also coarse SO4 

 NO3NO4 – equilibrium models aren’t doing  
  too good works for warm seasons 

 Dry Deposition (for different landuse, stability…) 

 Wet Deposition  

 Aerosol optics – AOD, extinction 

 Size-resolved aerosol, aerosol dynamics 
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That was about aerosols in 
the EMEP MSC-W model in 

a nutshell 
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Lots interesting stuff in EMEP Report 4/YYYY (http://emep.int) 
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From recent model evaluation 
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