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Relevance to U.S. Climate Science

The Goal « Regions with the highest anthropogenic emissions
also have the highest aerosol loading and
. Tn? reduce modghng uncertainty associated consequen{\yfhe gregtest cooling associated with One year deployment of ARM Mobile Facility
with the numerical treatment of aerosol aerosol radiative forcing. (AMF) and the Mobile Aerosol Observing System
transformation and cloud-aerosol interactions « There are large variations in magnitude of the on Cape Co starting summer
f i d cloud | inte ti Thi larg i gnitude of th MAOS; C: Cod (MA) 2012
in large-scale models. predicted aerosol radiative forcing " Craaterstes o alocaton ot 1 5 dearan o condions,
e Pt and clean- and polluted conditns.
< Sampling during two aircraft intensive operation
periods (10Ps)
One inth summer second i e winer
The summer IOP is designed to characterize paricie compositon during
warm, photochemically active, eaiively coud-ree periods of the year
whilethe winter or eary spring IOP is intended to characteize particle
composition during cloudy, less photochemically active periods having a
iferent mix of amissions than n the summer

Campaign Logistics

Sampling in two columns
o

Asimple fight plan, in conjunction with deployment of the AMF and
1AOS is proposed 1o provide measurements that will meet the goals
of investigators having a common interest in radiative forcing and

aerosols.

We look forward to working with others in the ASR and broader
scientific community to achieve these goals.
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Science Goals 1-3 Science Goals 4-6 Anticipated Measurements
(a partial list)
k a1 q 7 dies of aerosol indirect effects have all been of short duration to From the ARM Mobile Facility/MAOS
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specifccloud ype. Here weplan o extend the analyis one
during ihe GHAPS campaign 0 ook ai a humber of nlrect aeroso!efects,
3. changes In he eective lou iropie rdlus es afunction of polluion
vel.

e arihouiha
lorand sekineticline i e
umi over Cape Cod cloud conditions during both clean and polluted
{0 the maritme column (see botiom figure, Panel 3 - et € aom b et
Mesuredchange nffectiv ouddopet
e s P St S e G ! =T qmn e Dalsaliceis From an airborne platform (to include):
Teltivl fxed w, Gurihg the ASIASP 2007 Sizenrnal composiianof partcles GO 03 ) o1 ot
¥ sl AOD will e define from diferences inthe direct-beam L CHAPS tampaign. F1om 0 e . 2011 reftactory and non effactory aerosol ractlonsIn 6ach particle.
iadiance (oM ‘4STAR' sce Panel € hat il hen be compared . Sarmpling rats of p {0 2000 particles pr second wih chemica
el L e e S i A S Ao
itering and absorption coeffcients and measured igh Resolution Modeling of the Measurements; Jerome Fast, Rahul Zaveri ormation serosal number cancenration, and aspherisy
particle size distributions, mixing state and shape (o be provided WRF-chem and the Aerosol Modeling Testbed (Fast et al., 2010) wil be used to
by \gle particle mass spectrometer simulate the evolution of aerosols and their effect on CCN and aerosol direct and ¥ Size spectra, cloud droplets and precipitation (CAPS probe)
inditct rafve foring, wih an eiphasls on how radlaye orcing within the two
TCAP columns were affected by secondary organic aerosols, aerosol mixing state + sun-tracking/sky-scanning photometer (*4STAR") wi
e racbutes 1 gl Sapi o e o f 1 arerst 0t
1 o1 the imotphere. (ee Russel e a1, 2009)

3. Columnar Radiation Closure Study): Evgueni Kassianov, Connor

 One experiment willintegrate profiles of AOD measured by
4STAR (see Panel 6) and in situ instruments over the vertica
domain of the aircraft light path and compare these (o the
integrated values of AOD measured by the ARM Mobile Facility
Muli-filter Rotating Shadowband Radiometer,

Measurements from the mass spectrometer, single particle mass spectiometer,
s Panel 6)will be used to quantify aerosol mixing state of over the  Particle in Liquid Sampler (PILS)
stern North Allantic Ocean and these used to evaluate amodel recently
developed at PNNL that describes the evolution of aerosol mixing state (Zaveri et + Aerosol optical absorption via photherma Interferometry (see
Sedlacek, 2006, Sedlacek & Lee, 2007)

 Asecond experiment will determine the column-integrated values O Gt e ot ol bt S Rasch

ciion coefficient,  Ho

hese column integraled values with values thropogeni aerosals and thei Impoct an extinction and

the MFRSR.

What are the primary factors 1o explain differences between the CAMS simulations
of aerosal direct radiative forcingcloud-aerosol interactions and the TCAP
measurement Panel 5
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