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Outline

e aim of this study
e overview of“‘CAMx4 and -PMCAMX
e application 1 : Northern ltaly, 1998

«-application 2 2(Switzerland, 2003

e conclusions



ol =] )m® PAUL SCHERRER INSTITUT o

CHEMIE

Aerosol Modelling

most of air quality models include aerosols with
different complexity

eaerosol dynamics
eparticle size distribution
»fine/coarse
»madal
»sectional

elnorganic aerosols
«SOA formation
eaqgueous chemistry
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Aerosol Models

completeness

complexity
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Question

How much complexity (is-really needed In
our three-dimensional air quality
modeling studies?
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Comparison of CAMX Madels

approach

gas-phase

Inor. aerosols
org. aerosols
agq. chemistry

particle size

cpu time rel.

CAMx4
one-atmosphere

CBM-1V/SAPRC99

ISORROPIA
SOAP
RADM-AQ

fine/coarse

1

PMCAMX
full-science PM model

CBM-I/SAPRC99

ISORROPIA
SOAP
VSRM

10-sectional

3
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Size distribution

CAMx4 PMCAMX
eprimary PM coarse -
and/or fine :

ecrustal

EC and OC
*sea salt
eother primary

esecondary PM iIs fine
‘NH4;, NOs, SO,
eanthropogenic organics

(SOAL, SOA2, SOA3)
*biogenic organics 10 size bins = 0.04-40 um
(SOA4)
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Application 1, northerncHaly
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Inorganic aerosols
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SOAl

precursors
TOL, XYL
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Application 2, Switzexland
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9km x 9km, 10 layers, MM5 meteorological model
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Inorganic aerosols
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Zurich, August 4-7, 2003
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Biogenic SOA (PM2.5)
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Differences between CAMx4 and~-PMCAMX
which may lead to differemt results

edifference In agqueous chemistry RADM (CAMx4) vs
VSRM (PMCAMX)
»coarse and fine droplets may have different pH
effects on agqueous=phase sulfate formation

eall nitrate is fine (CAMx4) vs _nitrate represented by
10 sections\(PMCAMX)
»PMCAMx grows NO; into coarser sections where it
dry deposits faster’ than CAMx4 NO; that is
assumed to be fine.
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How significant Is the difference between
CAMx4 and PMCAMXZ?
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Conclusions
»Models give consistent results in both¢@omains.

»Assuming all nitrate as fine~in" CAMx4, leads to
overestimation of particulate._nitrate. However, the
difference between CAMx4yand PMCAMX wrt. nitrate is
In the same range of uncertainties in NH; emissions.

»Difference between the SO, results  of two models
cannot be attributed only to the\ uhcertainties in SO,
emissions.\-One of the reasons’is probably size sensitive
pH effects considered in PMCAMX.

»PMCAMX Is more demanding than CAMXxA4.

»As long as “~there are no speciated aerosol
measurements available for validation, CAMx4 is still
good enough for 3-dimensional aerosol modeling.
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