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SOA vyields fall in 5 categories
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New VCP chemical mechanism development

2-product parameters from Janechek et al.12
VCPy
T -| olvoc —{ AoIvoC Oxygenated
emissions IVOCs
% Multigenerational
< IVOCP Qnyv} aerosol Nonoxygenated
IVOCs

Volatility- and structure-based surrogates + multigenerational
aging scheme from Lu et al.3

l)anechek et al., ACP, 2017
2Janechek et al., ACP, 2019
3Lu et al., ACP, 2020
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VCPy emissions speciation

* Individual species assigned to model
surrogates using updated speciation
mapping (SAPRCO7TIC_AE7 VCP)

e Quter ring: Los Angeles County 2010
emissions speciation assignments

* Inner ring:

* Hatched: emissions originally assigned to
model surrogates that do not participate in
model chemistry (IVOC, NVOL, and NROG)

* Solid: other surrogate assignments
* 44% of VCP emissions are SOA precursors

I Siloxanes

= Ox. IVOC

3 Non-ox. IVOC

EEE Trad. SOA precursor
B Does not form SOA
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ggggg Community Multiscale Air Quality (CMAQ)
model simulations

e California 4 km grid, May 15 —June 15, 2010

* CMAQ version 5.3.2beta

 WRF version 3.8.1 meteorology

* NEI 2011 emissions inventory + VCPy version 1.0 emissions-?

e SAPRCOYTIC + aero7i + VCP chemical mechanism3 + mobile IVOC
treatment?

* Observations provided during the CalNex campaign-

1Seltzer et al., ACP, 2017
2Seltzer et al., in review
3Pennington et al., ACPD, 2021
4Lu et al., ACP, 2020

>Ryerson et al., JGR, 2013
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VCPs double SOA formation in Pasadena

0123 456 7 8 91011121314151617181920212223
Local Time (hr)

PM, SOA model bias
reduced from -79% to -
58% in Pasadena.
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VCPs increase average
noontime total SOA by
1.66 pg m3.
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VCPs improve model representation of other
criteria pollutants

e Ratio of modeled to observed values improved
* SOA:0.23 2> 0.43 * Formaldehyde: 0.58 - 0.75
* Ozone: 0.72 - 0.95
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* Formaldehyde bias and SOA bias ~121

demonstrate similar relationship to ase
tempe ratu re Temperature (°C)

* Investigations of formaldehyde could
provide insight into VOC chemistry
leading to the formation of SOA from
VCPs.

* POA and CO do not follow the same
trend 3
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Conclusions: VCP model development

* VCPs are an important source of anthropogenic emissions and
precursors to SOA formation.

* \/CPs contribute 1.66 pg m=3 of average total noontime SOA — up to
half of anthropogenic SOA in Los Angeles.

* Formaldehyde and SOA show similar relationships to temperature
and bias signatures indicating common sources and/or chemistry.

Pennington, E. A., Seltzer, K. M., Murphy, B. N., Qin, M., Seinfeld, J.
H., and Pye, H. O. T.: Modeling secondary organic aerosol formation
from volatile chemical products, Atmos. Chem. Phys. Discuss.
[preprint], https://doi.org/10.5194/acp-2021-547, in review, 2021.
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Modeling SOA formation in Los Angeles
during the COVID-19 pandemic, spring-
S u m m e r 2 OZO Average percent traffic level reduction March

19-June 30 compared to January-February?!

* Southern California experienced a
large reduction in mobile emissions
during the COVID-19 pandemic
alongside periods of extreme heat
and high rainfall

* These nonlinear interactions led to
an uneven impact on criteria
pollutants throughout the Los
Angeles Basin?

1parker et al., GRL, 2020
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Comparison with
observations (Pasadena,
Claremont, AQS sites>)

Pollutant
concentrations:

PMZ.S: 03r Noxr Noyr
CO, SO,, VOCs, etc.

1Lu et al., ACP, 2020
2Pennington et al., ACPD, 2021
3Seltzer et al., ACP, 2017
4Seltzer et al., in review
>https://www.epa.gov/aqgs
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Los Angeles 2020: Conclusion & Goals

Simulation Case(s) Model Configuration Goal

base Base case described in previous | Replicate observations and understand the source
slides. apportionment, chemistry, and speciation of SOA and

other criteria pollutants in Los Angeles.

Ox_VCP, Zero out VCP, onroad, or Quantify the effect of VCP, onroad, biogenic, and other

Ox_onroad, biogenic emissions. (via subtraction) emissions on SOA.

Ox_bio

preCOVID _onroad | Scale onroad emissions to 2019 | Predict the air quality impact of COVID-19 emissions,
pre-COVID VMT data. maintaining 2020 meteorology.

scaled_VCP Scale VCP emissions (S1) using | Investigate the impact of past/future scenarios of VCP
VCPy uncertainty bounds. use and composition.

base_ISAM Turn on CMAQ ISAM. Understand the contribution of different factors (e.g.

boundary conditions, each emission source) on O; and
NO, concentrations.
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