Regional Modeling

WRF-Chem is used by PNNL scientists to simulate the
regional-scale evolution of aerosols and their impact on o
radiation and clouds Toyele

* MOSAIC, sectional aerosol model

* MOSAIC coupled with SAPRC99 and volatility basis
set approach (Shrivastava et al., 2008, 2011) for SOA MRS

Radiative

* MAM (3 mode and 7 mode versions) ported to WRF 1 eocingana =
* Aerosol-radiation-cloud interactions e
* ASR-developed modules made available to the
public via WRF web site BAMS March Issue
Cam p a.i g n S : THE AER‘OSOL.MODELII\}JG TEST BED
* SOA, mixing state, optical properties: MILAGRO, CARES e
* Cloud-aerosol interactions: CHAPS, VOCALS (NOAA
project), ISDAC (ESM project)

Aerosol Modeling Testbed: Systematic and objective
method of testing and evaluating aerosol process modules
across spatial scales

Cloud-Aerosol
Interactions

crystal nucleation
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Organic Matter Predictions in the AMT

AMT Methodoloqgy:

Identical emissions,
boundary conditions,
meteorology, trace gas
chemistry, dry deposition
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Science Questions

Secondary Organic Aerosols:

* What are the major gas-to-particle partitioning processes that contribute to SOA? How do
those processes evolve downwind of emission sources?

* What are the chemical compositions, volatility spectra, and hygroscopicity of SOA as a
function of atmospheric processing time and photochemistry?

* How do chemical interactions among anthropogenic, biogenic, and biomass burning sources
affect SOA?

* What is the dependence of SOA chemistry on boundary-layer and recirculation processes
that mix aged air masses with fresh emissions?

Mixing State:

* How does the mixing state evolve through chemical and physical transformation processes,
and how should the range of mixing states be represented in global and regional models?

* What are the temporal and spatial scales for changes to the hygroscopic and CCN properties
of black carbon, organic, and mineral dust particles through condensation, heterogeneous
chemistry, and coagulation?

Optical Properties:

* How does the morphology and mixing state of aerosols alter the ensemble optical properties
of aerosols and consequently direct radiative forcing?

* What are the scattering and absorbing properties, as a function of wavelength, of different
types of organic matter and organic matter mixed with other components? - a
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