suited to characterizing the composition of regional
PM-2.5 air quality these sites provide the opportunity
to compare filter based speciation data to measure-
ments performed with the newest continuous speciation
instrumentation technologies.

PM-2.5 chemical speciation samplers draw from 600
to 1000 liters of air per hour across three filters simul-
taneously over a 24 hour period. The three filters are
subjected to specific lab analyses to determine the con-
centrations of targeted compounds; including metals,
ions such as sulfate, nitrate, and ammonium, and ele-
mental and organic carbon. Data from these sites are
collected on a one day in three schedule and are avail-
able for a year or more from the various locations.

PM-2.5 speciation data are used to determine a
ranking of compounds responsible for particulate pol-
lution in various geographical locations in New York
State. This information is useful in the attribution
of sources to observed PM-2.5 concentrations and in
the identification of the differences and similarities of
these contributions in urban versus rural environments.
PM-2.5 speciation data were obtained at two rural lo-
cations, Pinnacle State Park near Corning, NY and
‘Whiteface Mountain in the Adirondacks; and at two
urban locations, Rochester, NY and New York City,
NY. Comparisons of the rural and urban measurement
data suggest that compounds such as sulfate have dis-
tinct contributions from long range transport, while ni-
trate and organic carbon compounds indicate a pattern
of more local generation, consistent with their over-
all atmospheric lifetimes. Back trajectory analysis has
been applied to show the relationship between poten-
tial source regions and specific PM-2.5 species concen-
trations.
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Measurements of Natural Radioactivity
in Submicron Aerosols in the
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1Argonne National Laboratory, Bldg. 203/ER 9700 S.
Cass Ave., Argonne, IL 60439, United States

Natural radionuclides can be useful in evaluating
the transport of ozone and aerosols in the troposphere.
We have used natural radioactivity to estimate ap-
parent residence times for submicron aerosols in the
troposphere by looking at the disequilibrium of lead-
210 with its daughters bismuth-210 (5-day half-life)
and polonium-210 (138-day half-life). We have also
measured the activity of beryllium-7 on fine aerosols
to examine potential upper-air transport into the tro-
pospheric boundary layer. Two sites in the Pitts-
burgh area during the summer of 2001 were sampled for
beryllium-7, lead-210, bismuth-210, and polonium-210
on fine aerosols by using a Sierra Impactor (Stage 4)
that allowed a nominal l-micrometer cutoff diameter.

One site was located approximately 5 km east of
downtown Pittsburgh, on a rooftop next to Schenley
Park (40.43950 N latitude and 79.94050 W longitude,
elevation 310 m). A second site was located at the
U.S. Department of Energy National Energy Technol-
ogy Laboratory (NETL) Ambient Air Monitoring Sta-
tion, approximately 15 km south of downtown Pitts-
burgh (40.30655 deg N latitude and 79.9794 deg W lon-
gitude, elevation 325 m). At both sites, 24-hour sam-
ples were collected from July 22 to July 30, 2001. Nine
samples were taken at the NETL site, and six were
taken at the Schenley Park site. The method for de-
termining the lead-210 and its daughters will be de-
scribed briefly. Apparent residence times ranged from
10-46 days, with an average of 23 days. Data indicate
that little wind-blown soil or dust affected the area dur-
ing the study. The importance of fine aerosol transport
will be emphasized.

The authors wish to thank Donald Martello of the
NETL and Natalie J. Anderson of Carnegie Mellon Uni-
versity for sample collection. This work was supported
by the United States Department of Energy, Atmo-
spheric Chemistry Program.

A52C-0135 1330h POSTER

The contribution of secondary organic
aerosol to PM2.5 concentrations in
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1Carnegie Mellon University, 5000 Forbes Ave, Pitts-
burgh, PA 15213, United States

2Rutgers University, 14 College Farm Road, New
Brunswick, NJ 08901, United States
A major component of PM2.5 in the Bastern US is

carbonaceous material. This organic particulate matter
results from both direct emissions from sources such as

automobiles, trucks and industries (primary), and from
the oxidation of organic gases (secondary). Data from
the Pittsburgh Air Quality Study are used to examine
the contribution of secondary organic aerosol to the to-
tal organic aerosol loading measured in the city during
2001 and 2002. The contribution of secondary organic
aerosol is estimated by using elemental carbon as a
tracer for primary emissions of organic particulate mat-
ter (OC to EC ratio approach). A systematic method
for the determination of the primary ratio has been de-
veloped based on the correlation of measurements of
OC and EC to gaseous tracers of photochemical activity
(O3) and primary emissions (CO, NOx). This method
is applied to different sets of organic aerosols measure-
ments (using an undenuded sampler, a denuded sampler
and an in-situ carbon analyzer) for carbonaceous con-
centrations. Consistent results for the SOA fraction are
obtained when the method is applied to the different
sets of measurements for OC and EC. This approach
indicates that between 20 and 40% of the organic par-
ticulate matter in Pittsburgh during the summer and
fall of 2001 is secondary in origin while negligible con-
tributions of SOA are estimated for the winter of 2001
and the spring of 2002.
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Carbon Using the Thermal-Optical
Transmittance Technique: Effect of
Sample Volume and Refractory
Loading on the OC/EC Split
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3Rutgers University, Environmental Sciences, 14 Col-
lege Farm Rd, New Brunswick, NJ 08901, United
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Ambient carbonaceous aerosols have been measured
on a daily basis in Pittsburgh, PA for over a year. A
discrepancy is observed when comparing ambient ele-
mental carbon (EC) levels from samples collected over
a 24-hour period to those measured at a higher fre-
quency. For example, the 24-hr average EC calculated
from 5 high frequency samples of 4 to 6 hour duration
is on average a factor of 2 higher than the value deter-
mined from a simultaneous 24-hour sample.

It is well known that EC is operationally defined
based on the analysis method, and that the results from
different analytical methods do not agree. However,
this is not an explanation for the observed discrepancy
because all the samples were analyzed with a Sunset
Labs Thermal-Optical Transmittance (TOT) analyzer.
The TOT method corrects for the pyrolysis of organic
carbon (OC) that occurs during analysis by measur-
ing the transmittance of the filter. The ambient EC is
taken as the mass of carbon that evolves after the trans-
mittance returns to its original, pre-analysis value. The
underlying assumption of the method is that either (a)
the pyrolyzed carbon (PC) and ambient EC have sim-
ilar optical properties, or (b) the PC comes off com-
pletely before the EC.

To better understand the cause of the observed dis-
crepancy, experiments were performed involving wash-
ing of ambient samples with organic solvents (to reduce
OC and minimize pyrolysis) followed by OC/EC analy-
sis, and use of sucrose standards on filters with differ-
ent refractory levels. Comparing the washed and un-
washed filters shows that PC evolves at the same time
as ambient EC, and further, that the optical transmit-
tance of these two types of carbon are different. The
refractory appears to have two effects on the thermal
evolution of the aerosol carbon: (1) higher refractory
content increases pyrolysis of the OC, and (2) the re-
fractory causes light absorbing carbon (PC and EC) to
come off earlier (at lower temperatures) in the analy-
sis cycle. The net effect of the refractory is to alter
the relative rate at which PC and EC evolve from the
filter changing the OC/EC split assigned by the TOT
technique.
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Monitoring of Water Content of
Ambient Aerosol During the
Pittsburgh Air Quality Study

Andrey Y Khlystov! (412-268-5778;
andrey@andrew.cmu.edu)

Charles O Stanier! (cos@andrew.cmu.edu)
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The absorption of water by atmospheric particles
affects air quality, visibility, climate, particle lifetime,
and interactions with semi-volatile compounds. Often,
the water content of aerosols is calculated by a ther-
modynamic equilibrium approach. Due to a lack of
knowledge about hysteresis effects, aerosol homogene-
ity, and chemical interactions, there is significant un-
certainty in estimates of water concentrations for con-
tinental tropospheric aerosols. To address this, aerosol
size distributions measured at both dried and ambi-
ent relative humidities are being monitored at a sam-
pling site in the Northeastern United States dominated
by regional transport of sulfate- and organic-containing
aerosols. Four ambient and four dry size distributions
are measured each hour, along with a suite of gas-
phase, particle-phase, and meteorological parameters.
Here we report hourly observations of aerosol water
content for over 3500 different hours spanning a wide
range of relative humidities, temperatures, and aerosol
compositions during a period of several months. The
observations are compared with thermodynamic equi-
librium calculations based on the simultaneously mea-
sured chemical composition data. The effects of or-
ganic compounds are evaluated by analyzing changes in
water uptake with the fraction of organic compounds.
The aerosol size distributions were measured by an
automated in-situ system which conditioned aerosols
at ambient and dry conditions using computer con-
trolled valves and Nafion dryers. The system included
two Scanning Mobility Particle Sizers (SMPS) and an
Aerodynamic Particle Sizer (APS) which measured the
aerosol size distribution between 5 nm and 10 pm in
diameter.

URL: http://homer.cheme.cmu.edu
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OVOC Emissions and Atmospheric
Transformations.
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3Department of Atmospheric Sciences, University of
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We quantified the main emissions from a few veg-
etation samples and many biomass fires using ground-
based, open-path FTIR and airborne, closed-cell FTIR.
The two instruments have been rigorously compared
to each other and to PTR-MS and canister sampling.
OVOC are major emissions from plants. OVOC account
for about 70 percent of NMOC from savanna fires (the
largest type of biomass burning) and 70-80 percent of
NMOC from production and use of domestic biofuels
(the second largest type of biomass burning). A table of
average biofuel emissions is presented. Data from lab-
oratory and free-burning fires, obtained from Alaska to
South Africa, is used to develop equations that predict
OVOC emissions from a wide variety of global fires.
The impact of OVOC on smoke plume chemistry and
the post-emission transformations of OVOC were inves-
tigated with two models. Addition of HCHO alone to
the simple chemistry used in some global models dra-
matically reduces NOx lifetime and speeds up O3 for-
mation rates in plumes. A detailed model verifies these
effects and shows that OVOC profoundly affect forma-
tion of HOx, peroxide, and nitrogen reservoir species.
The modeled photochemical transformations of OVOC
are diverse, but some key pathways are unknown. We
observed rapid production of both O3 and additional
OVOC and OH of 1.7E7 in smoke plumes in Alaska
and Africa; all reasonably consistent with model pre-
dictions. In addition, we found that cloud processing
caused large post-emission changes in smoke trace gases

Cite abstracts as: Eos. Trans. AGU, 83(47), Fall Meet. Suppl., Abstract ###H##-#F#, 2002.
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including removal of nearly all methanol, a decrease
in acetic acid, and a large increase in HCHO. These
observations suggest that OVOC could react in cloud
droplets and lead to production of modified aerosol. In
addition, transport of OVOC by deep convection may
be associated with large effects not explained by solu-
bility alone.

A52D-02 1410h INVITED

Leaf-Level Controls Over Emissions of
Methanol and 2-Methyl-3-buten-2-ol,
Oxygenated VOC With Different
Production Mechanisms and
Solubilities.
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1Atmospheric Chemistry Division National Center
for Atmospheric Research, 1850 Table Mesa Drive,
Boulder, CO 80307, United States

Oxygenated VOC fluxes were investigated in leaves
of deciduous trees and grasses, and needles of conifers,
using a temperature-controlled leaf cuvette and a pro-
ton transfer reaction mass spectrometer. Two alcohols,
2-methyl-3-buten-2-o0l (MBO) and methanol, emitted
by these plants, illustrate two contrasting patterns of
oxygenated VOC emissions. MBO is restricted to a
small section of the genus Pinus, and is maximal in ma-
ture needles. Methanol production appears to be ubiqg-
uitous among higher plants, associated with demethy-
lation of pectin during cell wall maturation, and emis-
sions are therefore maximal during rapid leaf growth,
decreasing in mature leaves. Although emissions of
both compounds respond to variation in leaf temper-
ature and incident light, the nature of the control is
quite different. Production and emission of MBO are
tightly coupled, and leaf pools are small. Light and
temperature affect emissions directly through their ef-
fect on production which ceases rapidly in the dark.
Effects of light and temperature on production of
methanol are unknown, although emissions, and pre-
sumably production, continue through the night at
reduced rates. Effects of light and temperature on
methanol emission are indirect, through their effects
on stomatal conductance and evapotranspiration. Data
will be presented to justify a conceptual model in which
methanol released in the demethylation of pectin parti-
tions into the gas and liquid phase according to Henry’s
Law. Gas phase methanol is then emitted through
the stomata. However, methanol emissions correlate
more strongly with rates of evapotranspiration than
with stomatal conductance, suggesting that much of
the methanol is released from the dissolved pool along
with the transpiration stream. At night, when stomatal
conductance is low, and assuming constant production,
gas phase concentrations increase, and the size of the
aqueous pool increases in response. This aqueous pool
then empties rapidly upon stomatal opening, correlat-
ing strongly with rates of transpiration. Following de-
pletion of the pool, lower methanol emissions reflect
a dynamic balance between rates of production, phase
partitioning, stomatal conductance and transpiration.
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Eddy Covariance Measurements of
Biogenic Oxygenated VOC Fluxes
using Proton-Transfer-Reaction Mass
Spectrometry (PTR-MS)

Thomas Karl (tomkarl@ucar.edu)
NCAR, PO 3000, Boulder, CO 80307, United States

As indicated by model calculations, 1150 Tg of
carbon is emitted into the atmosphere every year in
the form of biogenic VOCs from vegetation. How-
ever there are still large uncertainties in estimates
of the magnitude of VOC fluxes in various ecosys-
tems and oxygenated VOC (oxyVOC) fluxes are par-
ticularly uncertain. We have explored the possibility
of using Proton-Transfer-Reaction Mass Spectrometry
(PTR-MS) for measuring canopy scale oxyVOC fluxes
by the eddy covariance method. Results from vari-
ous field sites with a variety of collaborators (Tirol,
Austria, 1999/2000: Biosphere 2, Az, 2000; Niwot
Ridge, CO, 2001; Prophet, Mi, 2001/2002) show that
oxygenated compounds can be released in substantial
amounts, influencing the HO reactivity and possibly
the carbon budget. A detailed knowledge of oxyVOC
distribution is needed for regional air quality assess-
ments. Reactive carbon released in form of VOCs is
also put in the context of net ecosystem carbon ex-
change (NEE) and shown to account for as much as
several per cent of the NEE. A quantitative understand-
ing of the processes governing the release of oxyVOCs
(e.g. diurnal, seasonal changes) remains a major chal-
lenge, and future leaf and canopy level studies will be
needed for realistic parameterisations/predictions that
can readily be incorporated in existing emission mod-
els.
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Field and laboratory investigations of the exchange
of the short-chain organic acidsformic acid and acetic
acidas well as their homologous aldehydes and ethanol
are discussed. These compounds are released from and
deposited to crop and tree species as found in several
field experiments. Laboratory investigations under pu-
rified air conditions showed emission rates with signifi-
cant differences under light and dark conditions, and a
deposition was observed under certain conditions. The
bi-directional exchange is significantly triggered by the
ambient mixing ratios of both aldehydes and acids and
exhibits a compensation point. Under field conditions
emission and deposition was found. Acetaldehyde and
ethanol are strongly emitted under root anoxia, as it
occurs in flooded areas, especially in the tropics. Fur-
ther studies are needed for generalization of the ex-
change of these compounds.
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Oxygenated volatile organic hydrocarbons (OVOCs)
are emitted to the atmosphere from many sources;
biomass burning, fossil fuel combustion, and biogenic
emissions are a few of the primary sources. Photo-
chemical production is another major source of atmo-
spheric OVOCs, however, the major sources for most
OVOCs in the atmosphere are not well defined and even
the atmospheric concentrations are only now becoming
understood. Recent work in our laboratory suggests
the potential for performing quantitative analyses of
select OVOCs in whole air stainless steel canisters af-
ter collection and storage from between 5-30 days. An
intercomparison with established OVOC measurement
groups during the NASA GTE TRACE-P campaign
demonstrated reasonable canister analysis capabilities
for C3-C4 ketones and C2-C4 aldehydes [Swanson et
al., IGAC 2002]. Methyl tert-butyl ether (MTBE) has
also been identified as a stable analyte for inclusion
in OVOC analysis. Using data from several airborne
and surface projects a psuedo-global picture of latitu-
dinal distributions for the select OVOCs can be defined.
Source regions are also suggested within these latitudi-
nal distributions.

URL: http://fsr10.ps.uci.edu/GROUP /group.html
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Airborne measurements of a large number of oxy-
genated organics were carried out in the Pacific tropo-
sphere (to 12 km) in the Spring of 2001 (Feb. 24-April
10). Gas chromatography measurements include ac-
etaldehyde, propionaldehyde, acetone, methylethyl ke-
tone, methanol, ethanol, PANs, and organic nitrates.
Independent measurements of formaldehyde, peroxides,
and tracers were simultaneously recorded. Highly pol-
luted as well as surprisingly clean air masses were
sampled. Oxygenated organics were abundant in the
clean troposphere and were also greatly enhanced in the
outflow regions from Asia. Carbonyls sequester NOx
throughout the troposphere and are a reactive interme-
diate responsible for a large amount of formaldehyde.

It is difficult to explain the large abundances of
aldehydes in the background troposphere, and we ex-
amine the chemical repercussions of these high concen-
trations. In clean air, the reaction pathways from ac-
etaldehyde to formaldehyde take more time, and this
is reflected in a smaller sampled correlation of their
concentrations. The atmospheric behavior of acetone,
methylethyl ketone, and methanol is generally indica-
tive of their common terrestrial sources. Including
these observed high concentrations of aldehydes some-
whats improve simulated HOx chemistry. These data
are being analyzed statistically and with photochemi-
cal models and results will be presented, particularly
as they describe source of the ubiquitous acetaldehyde.
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‘World Calibration Center for VOC
(WCC-VOCQC), a new Facility for the
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Volatile organic compounds (VOC) are recognized
to be important precursors of tropospheric ozone as
well as other oxidants and organic aerosols. In order
to design effective control measures for the reduction
of photooxidants, photochemical processes have to be
understood and the sources of the precursors known.
Reliable and representative measurements of VOCs are
necessary to describe the anthropogenic and biogenic
sources, to follow the photochemical degradation of
VOCs in the troposphere. Measurement of VOCs is of
key importance for the understanding of tropospheric
chemistry.

Tropospheric VOCs have been one of the recom-
mended measurements to be made within the GAW
programme. The purpose will be to monitor their
atmospheric abundance, to characterize the various
compounds with regard to anthropogenic and biogenic
sources and to evaluate their role in the tropospheric
ozone formation process. An international WMO /GAW
panel of experts for VOC measurements developed the
rational and objectives for this GAW activity and rec-
ommended the configuration and required activities of
the WCC-VOC. In reflection of the complexity of VOC
measurements and the current status of measurement
technology, a staged approach was adopted.

Stage 1 measurements: C2-C9 hydrocarbons, in-
cluding alkanes, alkenes, alkynes, dienes and mono-
cyclics. (The WCC-VOC operates currently under this
mode). Stage 2 measurements: C10-C14 hydrocarbons,
including higher homologs of the Stage 1 set as well
as biogenic hydrocarbon compounds. Stage 3 mea-
surements: Oxygenated VOCs, including alcohols, car-
bonyls, carboxylic acids.

The Quality Assurance/Science Activity Centre
(QA/SAC) Germany currently has established the
World Calibration Centre for VOC (WCC-VOC). The
WCC-VOC has operated in the research mode und has
become operational recently. From now on, the WCC-
VOC conducts one round-robin calibration audit per
year at all global stations that measure VOCs and as-
sists other stations in setting up VOC measurement ca-
pabilities. Furthermore, the WCC-VOC will promote
inter-com-parison experiments with networks related to
other programmes, notably EMEP and IGAC.

Cite abstracts as: Eos. Trans. AGU, 83(47), Fall Meet. Suppl., Abstract #####-#F#, 2002.
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Chamber studies establish the formation of highly
polar oxygenated species from the reaction of an-
thropogenic and biogenic hydrocarbons with hydroxyl
radicals or ozone. A paucity of data exists how-
ever on the generation and fate of these organics
in the ambient atmospheric environment. This is
primarily due to the absence of suitable analytical
methods. To address limitations of existing meth-
ods, we developed methods that rely on O-(2,3,4,5,6)-
pentafluorobenzylhydroxylamine (PFBHA), and bis-
(trimethylsilyl) trifluoroacetamide (BSTFA) in concert
with GC/ion trap mass spectrometry (GC/ITMS) to
identify and quantify carbonyl, dicarbonyl and hy-
droxy carbonyl photooxidation products in aerosols at
part-per-trillion (pptv) levels. We also optimized and
evaluated a mist chamber to sample carbonyls and
multi-functional carbonyls with 10 minute sampling
times. We applied the method to identify and quan-
tify 2-hydroxy-2-methyl propanal (2-HMPR), a pro-
posed photooxidation product of 2-methyl-3-buten-2-
ol (MBO) in the Blodgett Forest, CA. The average 2-
HMPR/MBO mixing ratio was 0.33 0.25, which is rea-
sonable since the expected yield of 2-HMPR from the
hydroxyl radical oxidation of MBO is 0.19-0.35. Fur-
ther method development in our laboratory is exploring
the employment of HPLC/atmospheric pressure chemi-
cal ionization (APCI) mass spectra to identify model
aliphatic and aromatic carbonyls (the major classes
were aldehydes, ketones, dicarbonyls, and quinones) in
aerosols. The data indicate the potential for pentafluo-
robenzyl derivatization in concert with GC/ITMS and
HPLC/ITMS to measure a broad range of carbonyls.
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In April-May of 2002 the concentration of ozone,
ozone precursors, and other photochemical products
were measured during 13 flights on board of the NOAA
WP3 aircraft over the Eastern Pacific Ocean and the
Western United States as part of the Intercontinental
Transport and Chemical Transformation (ITCT) exper-
iment. The experiment characterized the long range
transport across the Pacific and the addition of fresh
emissions along the west coast of the United States.

Extensive pollution layers were observed on several of
the flights and allow the study of the chemical trans-
formations during distinct transport regimes.
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The Pacific Exploration of Asian Continental Emis-
sion Phase A (PEACE-A) aircraft measurement cam-
paign was conducted over Japan in January 2002.
In situ aircraft measurements of ozone (O3), car-
bon monoxide (CO), reactive nitrogen (NO and
NOy), carbon dioxide (CO2) non-methane hydrocar-
bons (NMHCs), and other species were made during
PEACE-A. The flights were conducted over the Japan
Sea (35-45 N) and East China Sea (20-35 N), providing
useful data set to investigate the horizontal and vertical
distributions of trace gases in these regions during win-
tertime. Large enhancements of CO, CO2, NOy, and
NMHCs were frequently observed in the boundary layer
(< 4 km), while the mixing ratios of these species in the
free troposphere were fairly constant. The origins of air
masses sampled in the boundary layer are roughly esti-
mated using backward trajectories. In addition, we use
dCO/dCO2 ratios in the observed air masses (linear re-
gression slope of CO-CO2 correlation) as a diagnostics
of combustion types of emission sources. The air masses
sampled at 0-2 km over the Japan Sea were mostly
transported from northern China and dominated by rel-
atively high combustion efficiency sources (dCO/dCO2
= 0.02-0.04). By contrast, the air masses sampled at
2-4 km over the East China Sea were mostly trans-
ported from southern China and significantly affected
by lower combustion efficiency sources (dCO/dCO2 ra-
tios = 0.04-0.15). Correlations among CO, NOx, NOy,
and O3 are discussed in terms of the difference in the
dCO/dCO2 ratios to evaluate the contribution from
each type of emission source to the regional budgets of
reactive nitrogen and O3 during the PEACE-A period.
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Transport of Asian Pollution in
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We used the GEOS-CHEM global 3-D model of

tropospheric chemistry driven by forecast meteorolog-

ical fields from the Goddard Earth Observing Sys-

tem(GEOS) to forecast transpacific transport events
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during the ITCT2K2 aircraft mission over the west
coast in April-May 2001. ITCT2K2 focused on charac-
terizing Asian inflow to North America. The forecast
simulations transported five tagged CO tracers from
different source regions. The model successfully pre-
dicted several transpacific transport events that were
confirmed by in situ observations. We further investi-
gate the performance of the model forecasts by com-
paring forecast results to the observations and to the
post-mission full-chemistry simulations driven by re-
analysis meteorological fields. The model is evaluated
with the in situ aircraft and ground measurements from
both ITCT2K2 and the PEACE-B aircraft mission. The
chemical evolution of Asian pollution during transport
and the seasonal variations of transpacific transport are
investigated.
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Measurements for a wide suite of trace gases and
aerosols were made at Trinidad Head, California, from
19 April through 22 May 2002 as part of the NOAA
ITCT research program. This talk will provide an in-
troduction to the ITCT ground site, and will address
one of the major scientific questions for the measure-
ment campaign: What is the influence of Asian emis-
sions on air masses entering North America in spring-
time? CO has been identified as one of the most useful
tracers to look for Asian emission plumes because of
its relatively long atmospheric lifetime and its emis-
sion from all combustion sources. Before assessing the
influence of long range transport on the observations,
local/regional influences must be filtered out of the
data set. Methyl Tertiary Butyl Ether (MTBE) serves
as a useful tracer because its emissions are associated
with use as a fossil fuel additive in North America and
its atmospheric lifetime is a few days. CO2 and radon
also serve as useful tracers of regional continental in-
fluences, particularly at night when their concentra-
tions are enhanced due to emissions under stable at-
mospheric conditions. Filtering out local influences re-
moved 25 to 50% of the observations, depending on the
constraints applied, and it decreased the mean CO mix-
ing ratio by 4% to 147 ppb. After filtering the data to
remove local influences, the variability and the abso-
lute concentration in the remaining CO data can be
examined for Asian influence by comparison with fore-
cast models run as part of the ITCT campaign such
as GEOS-CHEM (Harvard), MOZART (NCAR), and
CFORS (IOWA). The observed variability in the fil-
tered CO data is in general well simulated by the mod-
els, showing a dominant influence from North American
fossil fuel emissions. Distinct Asian pollution plumes
could not be identified in these ground based obser-
vations, because the magnitude of CO variability due
to Asian emissions was small relative to the total ob-
served variability. However, the relative contributions
of emission sources to the total observed CO could be
approximated through comparison of the measurements
and model results. Comparison of all the ground based
trace gas and aerosol measurements with the model re-
sults should utilize similar techniques to remove local
influences that are unlikely to be captured by the mod-
els. Filtering out local influences decreases mean con-
centrations of aerosols and ozone precursors such as
volatile organic compounds and oxides of nitrogen, but

it increases the mean concentration of ozone.
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