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Infrasound Sensors on a Budget - A
simplified design

Chris T Hayward (214-768-3031;
hayward@post.smu.edu)

Department of Geosciences Southern Methodist Uni-
versity, PO Box 760395, Dallas, Tx 75275, United
States

Previous work has shown that some inexpensive
electret microphones have a response that may be ex-
tended below 1/2 Hz by using suitable backing vol-
ume extenders. Current models are based on a sim-
ple enclosure and backing volume that can produce a
microphone with a known response. By using a large
number of consumer grade electret elements, it is possi-
ble to produce an infrasound sensor suitable for acous-
tic infrasound with low self noise. For research use,
such systems must be calibrated. Two methods of cal-
ibration have been demonstrated, one using a bursting
membrane in a calibration chamber and one using a
small impulse pump on the backing volume (displace-
ment method).

Such a sensor can easily be produced with simple
tools and materials and may be of interest to both re-
searchers and educators.
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A Comparison of Sulfur Dioxide Column
Content Between Aircraft and
Satellite Over the U.S. Mid-Atlantic
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men D-28334, Germany

Sulfur Dioxide (SO2) is a major contributor to
air pollution in the mid-Atlantic region of the United
States. Sources of SO2 include coal fired power plants
as well as diesel engines. Fine particulate sulfate (with
diameter less than 2.5 mm) formed from SO2 can cause
health problems as well as decreased visibility. Reli-
able measurements of SO2 within the lower troposphere
are needed to determine sources, test emission inven-
tories and to evaluate federal air quality standards.
Monthly averages of SO2 lower-tropospheric column
content for various points in the mid-Atlantic region of
the United States have been calculated from episodic
aircraft measurements during the summer months
of 2000 and 2001 (http://www.meto.umd.edu/ um-
dair/rammpp01.html). A Thermo Environmental In-
struments 4 3C SO2 analyzer was used to obtain data
during aircraft spiral profiles, usually made from the
near-surface to an altitude in the range of 2.3 to 3.1
km. From June to August 2000, 44 columns of SO2
were calculated from aircraft profiles over 11 different
locations between North Carolina and Pennsylvania.
Individual column concentrations of SO2 ranged from
0.10 to 2.31 Dobson Units (DU). Monthly averaged col-
umn concentrations were made for each location and
the average concentrations for 2000 ranged from 0.02
to 1.18 DU. In 2001, 149 columns of SO2 were obtained
from 36 different locations for the months of May
through August. The individual column concentrations
ranged from 0.01 to 3.40 DU and the monthly aver-
aged columns ranged from 0.05 to 3.40 DU. UV-visible
spectra collected by the Global Ozone Monitoring Ex-
periment (GOME) have been analyzed for SO2 by the
research group at the University of Bremen in Germany
(http://www.iup.physik.uni-bremen.de/gome/). The
period of data collection by the University of Mary-
land team coincide with data collection by the Univer-
sity of Bremen. The monthly averages of SO2 deter-
mined from aircraft measurements are compared with
measurements from the satellite in order to character-
ize the transport and dynamics of SO2 over the mid-
Atlantic region.
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Spectrally Resolved Ocean Optics in the
Vicinity of COVE Site
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Radiative transfer at the air-sea interface plays a
significant role in the global climate system. Investi-
gations of radiation to date have tended to focus on
one of the two media (atmosphere or ocean) explic-
itly, regarding the other as a simple boundary condition
or correction factor in remote sensing. Our analysis
with the CERES Ocean Validation Experiment (COVE)
treats both media explicitly using thorough measure-
ments and coupled radiative transfer theory. Long-term
observations at the rigid COVE sea platform are spon-
sored by the Clouds and the Earth’s Radiant Energy
System (CERES) program of NASA’s Earth Observing
System (EOS).

We show data from the Chesapeake Lighthouse and
Aircraft Measurements for Satellites (CLAMS), which
was a field campaign (June - August, 2001) at COVE,
and from the summer of 2002. Analytical Spectral
Devices spectroradiometers on board the NASA Lan-
gley OV-10 aircraft measured both downwelling and
upwelling irradiances (350 - 2250 nm with an effec-
tive resolution of 8-12 nm interpolated to 1 nm); spec-
tral albedo is readily obtained. In addition to calibra-
tion using data provided by the manufacturer, a second
inter-instrument calibration was conducted using the
same sources: outdoor solar radiation and an indoor
1000-W QTH lamp with 8” integrating sphere applied
to both the uplooking and downlooking instruments.

The albedo of the ocean surface is a function of nu-
merous variables; some are hard to measure. A Cou-
pled Ocean-Atmosphere Radiation Transfer (COART)
model based on Discrete Ordinate Radiation Transfer
(DISORT) has been developed by Z. Jin. COART has
been used to compute the spectral albedo of the ocean
surface under various conditions. The measured data
show reasonable agreement with the COART model re-
sults.
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Air Toxics: Regional Assessments
Through Atmospheric Monitoring or
Modeling Posters

Presiding: B Hutzell, U.S.
Environmental Protection Agency; R
Bullock, U.S. Environmental
Protection Agency
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Modeling Mercury Atmospheric
Deposition in the United States
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A multiscale modeling system that consists of a
global chemical transport model (CTM) and a nested
continental CTM was applied to simulate the atmo-
spheric fate and transport of mercury over North Amer-
ica. Model performance was evaluated with data from
the Mercury Deposition Network (MDN). Performance
statistics were satisfactory with r2=0.81, error=18%
and bias=4%. A set of model simulations was done for
individual source areas to develop a response-surface
model that can be used to conduct a large number of
emission scenarios with minimal computational cost.
The results of the response-surface model are shown
to agree well with those of the original CTM. The
response-surface model is used to investigate the effect
of various emission scenarios on mercury deposition at
selected receptors. The global background is calculated
to contribute on average about 70% to mercury depo-
sition in the contiguous United States.
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Seasonal and Diurnal Cycles of
Elemental Mercury in the Marine
Boundary Layer: Evidence for Rapid
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Gas-phase elemental mercury (Hgo) measurements
were made at Cheeka Peak, Washington in the marine
boundary layer for the period March December, 2001.
Highest concentrations of Hgo were observed during the
spring and lowest in late fall, with a seasonal amplitude
of 21% of the mean value (1.56 ng/m3). Variability of
Hgo over the entire data set gives a Junge lifetime of
about 7 months, on the low end of the most recent pub-
lished estimates. Hgo depletion was observed in all sea-
sons during local pollution episodes that periodically
influence Cheeka Peak. This depletion was strongest
in the summer and when locally influenced air had en-
hanced CO concentrations. One particularly strong re-
gional smog event in August produced an Hgo depletion
of 37% below the monthly mean. Estimated removal
rates based on average urban Hgo concentrations up-
wind of Cheeka Peak and average transport times, are
on the order of days to weeks. Diurnal variability in air
masses that had no contact with local sources was also
large (as high as 29% peak-to peak amplitude). O3 ex-
hibited a strong negative correlation with Hgo (as high
as R = −0.92) during certain periods in the summer, in
both polluted and clean air masses. These observations
suggest a gap in the understanding of Hgo oxidation
processes that occur in marine boundary layer of the
mid-latitudes, since the fastest known Hgo reactions
rates give a lifetime on the order of several months,
which is not fast enough to account for our data.
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Atmospheric Lead and Bromine Levels
in Central Europe

Andreas Röhrl1,2
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1Max Planck Institute for Meteorology, Bundesstr.
55, Hamburg 20146, Germany

2University of Hamburg, Institute for Inorganic and
Applied Chemistry, Martin-Luther-King-Pl. 6,
Hamburg 20146, Germany

Abatement measures (fuel composition) in recent
years have depleted Pb and Br values in the environ-
ment in central Europe.

We studied atmospheric lead, Pb, and bromine, Br,
over a two-year period at an urban site (Leipzig, weekly
PM10 samples), and at several rural and urban sites in
short-term campaigns (mostly daily TSP samples) in
central Europe, 1998-2000. The samples were collected
on quartz fibre filters and analyzed using x-ray fluores-
cence analysis (total element contents).

In the long-term study at the urban site, the levels
were found to be 19.2 ng m−3 (0.66 mg g−1 PM10)

and 3.2 ng m−3 (0.11 mg/g PM10) for Pb and Br, re-
spectively, as the annual mean. Winter concentrations
exceeded summer concentrations by a factor of 3, simi-
lar to other anthropogenically highly enriched elements
(crustal enrichment factors for Pb and Br were 550 and
490, respectively). At rural sites (total sampling time
7 weeks) the levels were 13.4 ng m−3 (0.62 mg g−1

TSP) and 5.1 ng m−3 (0.24 mg g−1 TSP) for Pb and
Br, respectively. The two elements are correlated, how-
ever, less pronounced than previously. By average, it
was Pb/Br = 6.2. This value is higher than observed
in previous years in Germany which raises the question
whether sources other than vehicular traffic are signif-
icant today. Time dependent correlation coefficients
between particulate phase mass fractions and source
loadings which were based on air mass back trajectory
analyses suggest the existence of two Pb species, which
are undergoing a selection process during aging and,
hence, differ by their atmospheric residence time.
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Particulate Matter Size, Distribution
and Concentrations in the Lower
Urban Atmosphere

Damien Mathis1 (718-270-6454;
shermane@verizon.net)

Colley Baldwin1 (718-270-6454)

Derek Skeete1 (718-270-6453)

Shermane Austin1 (718-270-6454;
shermane@verizon.net)

1Medgar Evers College, 1150 Carroll Street, New
York, NY 11225

Aerosols and atmospheric gases continually alter
the amount of radiation reaching the Earths surface.
Aerosols cause a direct climate forcing by reflecting
some the solar radiation that would reach the Earths
surface. The uncertainty in the direct aerosol radia-
tive forcing is due to the poorly know optical proper-
ties and the amount and distribution of aerosols in the
atmosphere. In order to improve our knowledge of the
role of aerosols in our environment, it is necessary to
accurately estimate the aerosol radiative forcing and
determine the size, distribution and concentration or
aerosols in the atmosphere. A PC-2H Air Particle Ana-
lyzer QCM Cascade Impactor and a Multi-Filter Rotat-
ing Shadow-band Radiometer (MFRSR-7) are used to
measure optical depth, particle size, distribution and
horizontal spatial variability along with the impact of
atmospheric conditions in lower urban atmosphere (less
than 100 meters). Aerosol particles contribute signifi-
cantly to the pollution of urban air. Monitoring partic-
ulate matter in urban air has important health implica-
tions, especially since asthma and other lung diseases in
inner city communities are above the national average.
Results on the size, distribution and concentration of
particles at various low heights (less than 100 meters)
and their relationship with aerosol optical depth and
the impact of atmospheric conditions will presented.
This research is supported by grants from NASA MU-
SPIN, NASA Space Science and NSF LSAMP.
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The Aerodyne Mobile Laboratory simultaneously

measured gas phase and particulate emissions from in
use vehicles during two campaigns in New York City.
The campaigns took place during two weeks in Octo-
ber, 2000 and four weeks in July-August, 2001. Pas-
senger curbside buses were the primary focus of the
study, but school buses and several other heavy duty
diesel vehicles were also characterized. This paper de-
scribes the methodologies used to measure individual in
use vehicles and presents the results of the gas phase
measurements.

Emission ratios for NO, NO2, SO2, N2O, CO, CH4
and H2CO relative to CO2 have been determined across
several classes of buses. The gas phase concentrations
were measured each second, using Tunable Infrared
Laser Direct Absorption Spectroscopy (TILDAS). Some
of the categories of buses into which the data has
been sorted are; diesel (both 6V92 and Series 50)
with and without the Continuous Regenerative Tech-
nology (CRT) retrofit, compressed natural gas pow-
ered(CNG) and hybrid diesel-electric buses. The New
York Metropolitan Transit Authority (MTA) cooper-
ated with this work, providing details about each of

their buses followed. In addition to MTA buses, other
New York City passenger bus operators were also mea-
sured.

In September 2000, MTA began to switch to 30 ppm
sulfur diesel fuel while it is believed the non MTA op-
erators did not. The measured emission ratios show
that low sulfur fuel greatly reduces the amount of SO2
per CO2. Roughly one third of the MTA fleet of diesel
buses have been equipped with the CRT retrofit. The
gas phase results of interest in this category show in-
creased direct emission of NO2 and companion work
(also submitted to the 12th CRC) show the impact the
CRT refit has on particulate emissions. CNG buses
show increased H2CO and CH4 emission ratios relative
to diesel powered motors.
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On the Aerosol Source Livestock Raising
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4University of Hamburg, Meteorological Institute,
Bundesstr. 55, Hamburg 20146, Germany

5University of Hamburg, Institute for Inorganic and
Applied Chemistry, Martin-Luther-King-Pl. 6,
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Agriculture is a prime stakeholder in the atmo-
spheric and climate changes as on one hand side it will
be strongly affected by a changing climate and yet is
today by air pollution while on the other hand, through
her emissions agriculture is also driving these changes.
Particulate matter is important for air pollution / hu-
man health. Very little is known about the mass flux
and composition of the particulate matter emitted from
livestock farming.

We report on the design and results of a pilot study
investigating the aerosol source livestock farming un-
dertaken at the experimental farm Talgut Lindenhof of
the University of Hohenheim, in a hilly region in South-
ern Germany.

Particulate matter was sampled for off-line chemi-
cal analyses and physically characterized in-situ close
to the animal housings as well as through simultaneous
measurements upwind and downwind of the farm. Off-
line analyses comprised particulate matter mass, inor-
ganic ion content, carbon fractions, total element con-
tent, single particle analyses, besides other. Estimates
on the emission term are made.
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using a Modified X-Ray Fluorescence
Filter Method
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Modifications of x-ray fluorescence counting proce-

dures enable tracing of aerosol dispersals related to
weather fronts and local weather phenomena. Improved
X-ray fluorescence methods for bulk aerosols deposited
under positive air pressure conditions onto Millipore
filters at 80 liters/hour enable the tracing of geological
samples in periods down to one hour. Vacuum-plating
aliquots of USGS standards onto 0.2 micron polycar-
bonate and quartz Millipore filters create standards
with a shelf life of several months. The analytical sys-
tem permits detection of light oxides, such as silica to
10 ppm, and heavy elements, such as iron to 0.5 ppm.
These collections allow discriminations to be drawn be-
tween dominantly geological, silica-enriched air mass
and dominantly iron-enriched air of possible industrial
origin. These ambient air collections at 120 feet eleva-
tion at City College are used to create possible distinc-
tions in air masses related to points of origin. Splits
of aerosol examined by neutron activation and coupled
plasma emission spectroscopy agree with x-ray fluores-
cence methods to within analytical error.

Aerosol flux conditions are monitored for specia-
tion using direct examination by scanning electron mi-
croscopy with energy dispersive analytical capability
plus aerosol physical properties by sun photometry.
The latter provides bulk optical transmission at six
major wavelengths and estimates for bulk aerosol size
properties. Preliminary data show positive photometry
links with iron-aerosols with a correlation coefficient
with southwesterly wind-driven conditions of seventy
percent over a four hour monitoring period. Aerosol
flux comparisons with heavy metal populations, Ba,
Rb, Zr, La show uniform distributions with iron- and
silica-enriched populations indicating a pervasive back-
ground condition in the ambient air mass over New
York City.
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Persistent Organic Compounds -
Long-range Transport and
Multicompartmental Distribution
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1Max Planck Institute for Meteorology, Bundesstr.
55, Hamburg 20146, Germany

2Umniversity of Hamburg, Meteorological Institute,
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Many chemicals, intentionally (such as pesticides)
or unintentionally introduced into the environment are
persistent or undergo long-range transport. The envi-
ronmental fate is determined by chemical transforma-
tions in the compartments and inter-media and intra-
media transports. Once, deposited from the atmo-
sphere, semivolatile compounds, such as POPs and
most pesticides, which are slowly degradable in the
ground compartments will undergo one or more sub-
sequent atmospheric cylces. This may imply effectively
long atmospheric residence times.

We use a complex (3D, dynamic) multicompartment
chemistry-transport model which is based on a gen-
eral circulation model of the atmosphere, ECHAM4,
for the study of the multimedia environmental fate of
semivolatile organic compounds. The atmospheric cy-
cling and the geographic and compartmental distribu-
tions of pesticides is studied as influenced by the mode
of entry and the region of emission. Respective results
will be presented and discussed.
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Atmospheric concentrations of persistent organic
pollutants (POPs) were measured at Gosan, Jeju, two
times, in November 2001 and in March and April 2002,
each time for two weeks. Gosan is a representative
background site in Korea and was a super site dur-
ing ACE-Asia. Purposes of this work were to moni-
tor the background concentrations of POPs in Korea
and to assess the effect of long-range transport of these
substances. Primary target pollutants were twelve
chemicals such as organochlorine pesticides, PCBs, and
PCDD/Fs listed in the Stockholm Convention adopted
in May 2001. However, PAHs were also measured in
order to understand the overall characteristics of the
POPs distribution since PAHs are most abundant POPs
in our environment. Fine particles are usually an ideal
carrier for long-range transport of POPs; size distri-
bution and chemical composition of fine particles were
analyzed in order to estimate the transport of POPs.

Much higher concentrations of pollutants such as
PAHs, PCDD/Fs, SO2 and fine particles, which were
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believed to be emitted from combustion sources, than
other measurement data until that time, were observed
in the latter part of the November 2001measurement
period. Change of nitrate distribution from coarse to
fine particles at that time indicates that higher concen-
trations could be resulted from emissions in the nearby
area. Variations of organochlorine pesticides did not
correlate with those of other pollutants; their concen-
trations were not consistently low even compared with
those from contaminated areas in the world. March
and April are the period of Yellow Sand in Northeast
Asia. In the latter part of the spring 2002 measurement
period, PM10 concentration went up to 320 ug/m3 be-
cause of heavy Yellow Sand. Characteristics of the vari-
ations of POPs in the two distinct measurement periods
were compared and discussed.

*This work was supported in part by the Korea Min-
istry of Environment as an Eco-technopia 21 project
under grant 2001-44001-8 and in part by the Korea In-
stitute of Science and Technology.
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A regional model for PCDD/Fs based
on a photochemical model for air
quality and particulate matter.

William T. Hutzell ((919)541-3425;
hutzell.bill@epa.gov)

US Environmental Protection Agency, Atmospheric
Modeling Division E-243-03 US EPAMAILROOM,
RTP, NC 27711, United States

How important is gas to particle partitioning in pre-
dicting air concentrations and deposition of PolyChlo-
rinated Dibenzo-p-Dioxins and Furans (PCDD/Fs)?
Studies indicate that the fate controlling processes
drastically change. Dry deposition decreases if fine par-
ticulate matter up takes the compounds but it increases
if coarse and larger particulates provide a large amount
of particulate mass. Wet deposition increases, as sorp-
tion to particulate matter increase but increased wet
deposition is episodic. Competing effects then make
assessing impacts from partitioning difficult. This pre-
sentation attempts explores the impact with a regional
model for air quality and particulate matter. The
model uses a continental domain and a simulation pe-
riod from one to two months. Both facilitate investigat-
ing compounds that undergo long-range transport such
as PCDDs and PCDFs. To quantify the above impacts,
deposition and transport changes are rated against con-
geners with differing volatility. Additional evaluation
compares observed air concentrations to model results.
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Atmospheric Transport Simulation of
the Chernobyl Accident by a GCM
Eulerian Model

PHILIPPE HEINRICH (33 1 69 26 59 56;
philippe.heinrich@cea.fr)

Commissariat a l’Energie Atomique DASE/LDG,
B.P.12, Bruyeres-le-Chatel 91680, France

The atmospheric transport of radionuclides from a
source close to Chernobyl is simulated by the Global
Climate Model LMDZ, developed at the Laboratoire de
Mtorologie Dynamique in Paris. The source has been
released at different altitudes and at different times be-
tween April 26 and April 28 1986. Simulations with
192x145 grid cells essentially distributed over Western
Europe and 19 levels vertically, are carried out in a
”nudged” mode, where horizontal velocities and tem-
perature are relaxed towards wind analyses ECMWF,
available every 6 hours. Transport is based on mass
conservation of the tracer in the atmosphere, taking
into account the parameterization of turbulent mixing
and convection. Concentration maps for a transport
episode of 15 days show that the grid resolution of a
few tens of kilometers is necessary in this model. Nu-
merical results show that South-East of France is af-
fected by the radioactive plume on 1st and 2nd May
with calculated concentrations close to the estimated
ones. Finally, sensitivity tests are carried out for this
accident by varying the vertical spatial resolution, by
using different precipitation models, and by testing a
new vertical parameterization of vertical transport in
the boundary layer.
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The 3-dimensional regional air quality model
(MC2AQ) was used to simulate the high ozone episode
recorded at numerous ground-based observations over
North-eastern Canada and United States in July 1999.
The model, driven by a non-hydrostatic mesoscale com-
pressible community meteorological model (MC2), in-
cludes online oxidant chemistry of inorganic and or-
ganic species, as well as emissions and deposition. Two
different standard emissions inventories for the year
1990 and year 1985 were used separately as the model
input from anthropogenic and natural sources. The
comparisons using various statistical methods between
model predictions and the ground based observations
show that the model can capture ozone (O3) diurnal
variation, peak concentration, and geographical distri-
bution very well. Over the entire MC2AQ domain, the
values of 18.5% for normalized gross error (NGE) and
-10.9% for normalized bias (NB) are found to be within
acceptable ranges. About 80% of the monitoring sites
have an index of agreement (between the predicted and
the measured ozone) larger than 0.8. The predictions
for other gaseous species, such as SO2, NO, NO2 and
NOx, were also compared to the measurements and
show some discrepancies, but they are consistent with
the results from other models evaluated by others in the
literature. In addition, the predictions of wind speed
and direction showed good agreement with the use of
the MC2 meteorology driver. Further model develop-
ment and evaluation will focus on particulate matter.
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The mid-Atlantic and Northeastern regions of the
United States are notorious for air pollution, the most
evident manifestation of which is the severe and semi-
permanent haze that during the worst episodes greatly
reduces visibility and may be inversely related to res-
piratory health. On an intensive field campaign last-
ing from May through September 2002 aboard a Piper
Aztec light aircraft outfitted for atmospheric research,
and spanning the region from Virginia to Maine, our
group has studied the radiative properties, vertical
structure, chemical composition, and size distribution
of the particulate matter that leads to the haze phe-
nomenon. These regions experienced consistently ele-
vated haze levels throughout the summer with a few
episodes that are particularly interesting. During a
mid-August Northeastern haze episode, total particle
count exceeded 10,000 cm−3 aloft at 800 m MSL and
the total scattering coefficient, bscat, was >10−4

m−1 at 450 nm, 550 nm, and 700 nm. On one 800
m constant altitude transect from Maine to Maryland
during the afternoon of August 14, ozone mixing ra-
tios aloft were well above 125 ppb for several hours
and even topped 180 ppb for a short time. Correla-
tions between ozone, Ozone/CO, and SO2/Ozone cou-
pled with back trajectory analyses and a comparison
of SO2/bscat(550 nm) to RH suggest metropolitan ar-
eas as emission sources strongly influencing air qual-
ity aloft. Ozone and bscat (550 nm) and Ozone and
bap (565 nm) were also strongly correlated suggesting
a similar pollution source and possibly increased ozone
production due to scattering from the haze. Other
flights using chemical tracer species and trajectory
analyses to characterize the boundary layer and lower
free troposphere over the mid-Atlantic and Northeast
during pollution episodes are generally suggestive of an
industrialized Midwest regional source.

URL: http://www.meto.umd.edu/˜umdair/
rammpp01.html
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Gas phase tropospheric oxidants in photochemical
smog are measured with a mobile unit to determine if
localized concentration gradients exist. Species sam-
pled include ozone, hydrocarbons, and nitrogen oxides.
The study was conducted in the area immediately sur-
rounding the California State University Los Angeles
campus, with sampling sites between 200 to 1000 me-
ters apart. Pollutant concentrations are correlated with
variables such as local topography, land use, meteoro-
logical conditions, and traffic patterns. Meteorological
sampling at each measurement site consists of temper-
ature, humidity, dew point, barometric pressure, wind
speed and direction.

Preliminary sampling suggest no strong correlations
between concentration gradients and meteorological
factors, rather they are weak determinants. Stronger
correlation is shown with land use; sites in close prox-
imity to busy freeways tend towards lower ozone con-
centration. The largest gradients are seen when pollu-
tant concentrations are moderate to high. The possible
causes for these trends and gradients will be discussed.
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Parts of the U.S. Mid-Atlantic and Northeast are
frequently in violation of the 125 ppbv 1-hr national
ambient air quality standard for ozone (O3). The fre-
quency of occurrence and spatial coverage of these vio-
lations are expected to increase when/if new standards
for fine particulate matter (PM) and ozone averaged
over 8-hr come into effect. Online aircraft measure-
ments provide a powerful tool for determining the levels
and origins of both primary and secondary pollutants
of interest. During the summer of 2002 the University
of Maryland at College Park used a twin engine Piper
Aztec-F PA-27-250 aircraft to; investigate pollution
transport (ozone, haze, and gaseous precursors) over
region, state, and class 1 area boundaries; characterize
planetary boundary layer (PBL) height, dynamics and
development; investigate cross-corridor (transport cor-
ridors, metropolitan/ industrial areas) differences in air
quality aloft leading to downwind enhancements in pol-
lutants; investigate mesoscale and sub-regional trans-
port influences (e.g. bay and sea breezes, low-level jets,
urban island effects) upon near surface air quality and
visibility; acquire in situ data for initialization, con-
straint, and evaluation of ongoing and planned mea-
surement analyses efforts and modeling studies within
the region. A total of 54 research flights (192.5 hours),
consisting of fixed-position vertical survey spirals and
constant altitude transects, were made upwind, near
and downwind of selected major cities/industrial ar-
eas, transport corridors and class 1 areas in the North-
east, Mid-Atlantic regions. Preliminary results from
upwind, near and downwind data show that major
cities/industrial areas (Richmond, Washington, Balti-
more, Philadelphia, New York and Boston) and trans-
port corridors are net sources of primary and secondary
pollutants (gaseous precursors, ozone, and haze). Class
1 areas (Shenandoah national park VA, Lye Brook NY,
Mt. Washington in New Hampshire NH and Acadia in
ME), on the other hand, are net recipients. Long-range
transport is an important contributor to the regional
pollutant load. Its significance was demonstrated in
the data from research flight 13 conducted on 06/24/02
that captured elevated levels of pollutants aloft the
Washington/Baltimore area, the source of which was
traced to Canadian forest fires, which were raging at
the time of the flight.


