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[1] Measurements were made on board the NOAA RV Ronald H. Brown during the second
New England Air Quality Study (NEAQS 2004) to determine the source of the aerosol in the
region and how sources and aging processes affect submicrometer aerosol chemical
composition and optical properties. Using the Lagrangian particle dispersion model
FLEXPART in combination with gas phase tracer compounds, local (urban), regional (NE
U.S. urban corridor of Washington, D.C.; New York; and Boston), and distant (midwest
industries and North American forest fires) sources were identified. Submicrometer aerosol
measured near the source region (Boston Harbor) had a molar equivalence ratio near one with
respect to NH4

+, NO3
�, and SO4

=, had a large mass fraction of particulate organic matter (POM)
relative to SO4

=, and had relatively unoxidized POM. As distance from the source region
increased, the submicrometer aerosol measured in the marine boundary layer became more
acidic and had a lower POMmass fraction, and the POM became more oxidized. The relative
humidity dependence of light extinction reflected the change in aerosol composition being
lower for the near-source aerosol and higher for the more processed aerosol. A factor analysis
performed on a combined data set of aerosol and gas phase parameters showed that the POM
measured during the experiment was predominantly of secondary anthropogenic origin.
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1. Introduction

[2] The second New England Air Quality Study (NEAQS
2004) took place as part of the multiplatform International
Consortium for Atmospheric Research on Transport and Trans-
formation (ICARTT) activity during July and August 2004.
NEAQS 2004 focused on emissions and meteorological and
chemical processes that impact air quality and climate forcing
in theNewEngland region. During the experiment, theNOAA
RV Ronald H. Brownmade several transits along the coasts of
Massachusetts, New Hampshire, and Maine and across the
Gulf of Maine toward Nova Scotia (Figure 1). We focus here
onmeasurements of aerosol chemical composition andgas phase
compounds made on board the ship to address the following
scientific questions.

[3] 1.What source regions acrossNorth America impact the
marine boundary layer along the NE U.S. coast and across the
Gulf of Maine? Local sources along the coast include urban,
industrial, and biogenic emissions. The study area also is sub-
ject to regional emissions from the NE urban corridor (includ-
ing Washington, D.C., New York City, and Boston) [Merrill
and Moody, 1996]. Distant sources include industrial emissions
from the Ohio River Valley and forest fire emissions from
western and northernNorthAmerica [e.g.,Wotawa and Trainer,
2000]. Understanding how different sources impact aerosol
loadings, composition, and optical properties is essential for
successfully mitigating the haze that impairs New England’s
air quality and for understanding regional climate forcing in the
northeastern United States.
[4] 2. What are the sources of particulate organic matter

(POM) in New England? POM can make up a large fraction
of the submicrometer aerosol mass in this region [Quinn and
Bates, 2003; Bates et al., 2005] and impact aerosol optical
properties [Quinn et al., 2005]. Yet little is known about its
sources and composition. Simultaneous measurements of gas
phase source tracer species and POM concentrations are used
to determine the source of the majority of the POM measured
during the experiment. This information is a required step in
determining POM visibility and climate impacts as well as
possible strategies for reducing emissions.
[5] 3. How are marine boundary layer aerosol composition

and optical properties affected by source region and subsequent
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