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NON-CO2 FORCERS AND THEIR CLIMATE, WEATHER, AIR QUALITY AND HEALTH IMPACTS

The overall aim of FOCI is to improve our knowledge of individual and 
cumulative contribution to climate change of non-CO2 radiative forcers 

and their precursors

• Assessment of Regional Climate Models during the last part of the 
historical period
• Multimodel approach experimented for RegCM5-Chem, WRF-Chem, WRF-

CMAQ, WRF-FARM driven by EC-Earth and ready for EMAC



BCs from driving ESM

Global climate predictions

RCMs

Climate Atm. composition

Regional climate & atm. Comp predictions

Inline forcings computation

Biogenic emissions

Dust

Sea Salt

Forcings

Anthropogenic emissions

Wildfires emissions

Land cover

Coherent with Climate CMIP6/CMIP7

Integration needed for downscaling:
• CEDS -> PM2.5, PM10
• GFED -> daily wildfire emissions
• LUH2 -> LUCAS

Driven by downscaled climate 
and related inputs (land cover)

FOCI coherent coupled multiscale modelling framework 



FOCI project: regional scale simulations

Scenario Models Time window Met. driver

Atmospheric 

composition 

driver

Emissions Land Cover

Historical driven by reanalyses        

(2004-2019)
WRF+FARM 2004-2019 ERA5

CAMS global 

Reanalyses
CEDS

LUCAS (LH2 

compatible)

Historical driven by EC-Earth3 

(historical 2004-2014 and              

SSP3.7.0 2015-2019)

WRF+FARM 2004-2019 EC-Earth3 EC-Earth3 CEDS
LUCAS (LH2 

compatible)

CMIP6 SSP3.7.0 scenario                   

(2045-2055)
WRF+FARM 2045-2055 EC-Earth3 EC-Earth3 ScenarioMIP

LUCAS (LH2 

compatible)

CMIP6 SSP3.7.0-low NTCF scenario 

(2045-2055)
WRF+FARM 2045-2055 EC-Earth3 EC-Earth3 AerChemMIP

LUCAS (LH2 

compatible)

SSP3-7.0 scenario is a medium-high reference scenario within the “regional rivalry” socio-economic family
SSP3-7.0-LowNTCF variant of the SSP3-7.0 scenario with reduced near-term climate forcer (NTCF) emissions



CEDS gridded data
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Gridded PM10
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• Agriculture

Method 3

• Solvents

Method 4

• Off-road Transport

• Energy

• Industry

PM10? EDGAR PM10/PM2.5

OC and BC

OC and BC 
at the subsector 

level

NMVOC

NOx

PM2.5 and PM10 calculation



FARM historical simulation 2005-2019: configuration

FARM domains and configuration
External domain (nearly coincident with CORDEX Europe), 
grid spacing 27km, nx=191, ny=190, nz=18

Internal domain, grid spacing 9km, nx=187, ny=184, 
nz=18

Chemical scheme: SAPRC99

Aerosol scheme: modal, AERO3

Forcing at BC: CAMS global reanalyses (EAC4)

Simulation length: 15 years (2005-2019), 2004/12=spin-up

LandCover: LUCAS

Emission inventory: CEDS + GFED5

Biogenic emissions: PSEM



FARM evaluation with reanalyses for historical simulation (2013 to 2019)

NO2

Comparison with:
CAMS regional
CAMS global
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FARM evaluation with reanalyses for historical simulation (2013 to 2019)

O3 mda8h

FARM
CAMS Regional 
Ensemble median CAMS Global Reanalyses

Comparison with:
CAMS regional
CAMS global



WRF evaluation with reanalyses for historical simulation (2005 to 2019)

2005-2019 season mean NO2 diff
FARM – CAMS regional ens. median

2005-2019 season mean O3 MDA8H diff
FARM – CAMS regional ens. median



GHOST dbase and PROVIDENTIA tool: PM2.5 - FARM vs EMEP 2005-2019
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PM2.5 components (µg m-3)        FARM vs EMEP network 2005-2019

PM2.5



SO2 (ppb)      FARM vs EMEP network 2005-2019



NH3 (ppb)      FARM vs EMEP network 2005-2019



PM2.5 - FARM vs CAMS vs EMEP observations 2014-2019



PM2.5 - FARM vs CAMS vs EEA observations 2014-2019
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Linear trend of the monthly mean column integrated concentrations 
2005-2019

OMI FARM

(1015 molec cm-2 month-1) 



Thank you for your attention!
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