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CAMAERA
Starting Status:

e Organic aerosol predictions vary strongly across air quality models.
e Uncertainties in emissions and chemistry directly lead to uncertainties in

source apportionment.
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CAMAERA| Qbjectives:
e Compare Organic Aerosol predictions across models using common emissions.
e Align model predictions using AeroVal model-measurement analysis platform.
e Determine the potential impact of chemistry updates on OA concentrations.

Model Primary Emission SOA Formation First-Round
Data Upload
EMEP Nonvolatile, BVOCs; Anth VOCs; Complete
Semivolatile SVOCs; IVOCs
MONARCH Nonvolatile, BVOCs; Anth VOCs;
Semivolatile SVOCs; IVOCs
MATCH Nonvolatile, BVOCs; Anth VOCs; Complete
Semivolatile SVOCs; IVOCs
DEHM Nonvolatile BVOCs; Anth VOCs Complete
IFS-COMPO Nonvolatile, BVOCs; Anth VOCs;
Semivolatile SVOCs; IVOCs
CHIMERE Nonvolatile, BVOCs; Anth VOCs; To be completed
Semivolatile SVOCs; IVOCs
f\/AeroVOI
SILAM To be completed Evaliation aF cimate and 34 giANEFiGRAls



https://aeroval.met.no/
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CAMAERA

All models simulated 2019
Domain: CAMS 0.1° x0.1°
Emissions: CAMS-REG-v8.1

® GNFR Sector C (Residential Combustion) is split into fossil and wood burning,
which dominates.

e \Wildfires - hourly GFAS

Meteorology: IFS
Boundary Conditions: EAC
Outputs:

® 03, NOX, HCHO, SOZ, HNO3, NH3, Isoprene, Terpenes, OH
e PM__ OC, OM, EC, SO4, NO3NH4, SeaSpray, Dust

2.5/
® Source-attributed OM - Road Traffic, Wood Burning, Wildfires, Other Fossil.

Measurements: EBAS, EEA, RI-URBANS, CARA



\/) WP8 Organic Aerosol Spatial Distribution

CAMAERA EMEP mean = 1.368 DEHM mean = 1.096
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(\@) WP8 Organic Aerosol Contribution to PM2.5
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WPS8 OC Evaluation

Organic Carbon - 2019 (Monthly Average)
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Model OM/OC
EMEP 1.9 SOA
1.7 Wood Burning POA
1.25 Fossil POA
MONARCH 1.6 SOA
1.4 hydrophobic POA
2.1 hydrophilic POA
MATCH 1.66 Wood Burning, BSOA
1.25 Fossil
DEHM 1.3
IFS-COMPO 1.4 hydrophobic

2.3 hydrophilic
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A AeroVal

Evaluation of climate and air quality models
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\@) WP8 Organic Aerosol Model Details

CAMAERA
EMEP_NV (Operational EMEP) EMEP_VBS (Semivolatile POA + IVOCs)
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Graphic Adapted from Tsimpidi et al., Atmos. Chem. Phys, 2017.

Species properties and yields are based on the 1.5D-VBS (Koo
CAMAERA — Copernicus Atmosphere Monitoring Service AERosol Advancement et al., Atm. Environ., 2014).
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CAMAERA
, Organic Carbon - 2019 (Monthly Average) , Organic Carbon - 2019 (EMEP Comparison)
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For total OC predictions, the choice of chemistry can be less significant than the

host model variability. A AeroVal
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| B\WP8 Source-associated factors inferred from OA mass spectra
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Aerosol Chemical Speciation Monitor (ACSM) data
collection and analysis provided by the:
e Chemical On-Line cOmpoSition and Source

Apportionment of fine aerosol (COLOSSAL) project
(Chen et al., 2022)

e Chemical Characterization of Particles (CARA) program
(Chebaicheb et al., 2024)

ACSM Sites
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https://www.sciencedirect.com/science/article/pii/S0160412022002525
https://essd.copernicus.org/articles/16/5089/2024/

| B\WP8 Source-associated factors inferred from OA mass spectra
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https://acp.copernicus.org/articles/17/13265/2017/acp-17-13265-2017.pdf
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https://acp.copernicus.org/articles/17/13265/2017/acp-17-13265-2017.pdf
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CAMAERA

HOA concentration (ug m—3)

Hydrocarbon-like Organic Aerosol - 2019 (Monthly Average)

18
==a== (Qbservation (monthly avg)
16{ —=— EMEP_VBS
—=— DEHM
141 —=— MATCH
i3
1.0 -
0.8 1
0.6 -
0.4 -
0.2
0.0 T T  ; T T T T
N Q % 3 o o A > &) N n N
\9,0 \9,0 \99 \9,0 \9,0 \9,0 \9,0 \9,0 \9,0 \9,«, \9,«, \9,«, f&p
D o D D D » D D D D D D D
A AeroVal

CAMAERA — Copernicus Atmosphere Monitoring Service AERosol Advancement

Evaluation of climate and air quality models



(7\
L&) BWP8 BBOA Factor Evaluation

CAMAERA ] ] ]
0 Biomass Burning Organic Aerosol - 2019 (Monthly Average)
==a== (Qbservation (monthly avg)
—=— EMEP_VBS

. —=— DEHM
o —=— MATCH
&
(@)}
=2
c 61
o
)
©
=
c ;
()
S ] /
(@]
= =
<
@) /‘
o
@ ] /

0 1 1 1 1 1 l 1 1 1 L

N Sk N o S N S ® S N o 2 S
'19\9 '9\9 '\9\9 ’19\9 ¢°\9 '»6\9 '»Q\'q '»6& e '»Q'& '19\9 '»5\9 fv&g
AJ AeroVal

CAMAERA — Copernicus Atmosphere Monitoring Service AERosol Advancement

Evaluation of climate and air quality models
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(\@) WP8 Oxygenated OA Evaluation

CAMAERA _
, Oxygenated Organic Aerosol - 2019 (Monthly Average)
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@) WX Seasonality of source contributions (population-weighted)
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First stage of intercomparison of organic aerosol predictions among seven
models is nearly complete.

Similar spatial predictions for OA concentration and contribution to total
PM
2.5

Bias with OC prediction ranges from +17.8% to -38.5%, and is seasonally
dependent.

Probably need to evaporate POA in order to predict HOA and BBOA well.
OOA appears underpredicted across models. There is not enough oxidation in
the system.

Models generally agree on the following average contributions for 2019:
o wood burning: 1.0-2.1 ug m
o road traffic: 0.1-0.17 ug m=
o other fossil: 0.3-0.9 ug m™
o biogenic VOCs: 0.6-0.8 ug m=.
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Models are currently performing sensitivity simulations with POA evaporation
(i.e. SVOCs), IVOC oxidation, etc.

Several simple SOA schemes are being tested (Pai et al., 2020; Jo et al., 2023;
Tsimpidi and Karydis, 2026).

Planned Second Round of Intercomparison (Fall 2026):
o BVOC updates from WP8
o Wood-Burning IVOC chemistry updates from WP7

o Consider other SOA precursor and POA sources like solvents and cooking.

Information Needs
o Review wood-burning and other emission sectors (e.g. offroad engines, cooking, solvents)

o Consistency in speciation and interpretation of particles vs. vapors from emission
measurements



