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Broad-scale modeling of how terrestrial sources af-
fect the atmospheric trace gas composition has largely
been limited to coarse-resolution analyses of back-
ground air. In the case of boreal forest fires, emis-
sions are extremely localized in space and time, and
aggregating to coarse spatial resolutions and monthly
time scales results in a great loss of information for
atmospheric studies. Emissions estimates in the lit-
erature have largely relied on three different methods
for estimating temporal profiles of fire activity: re-
ported data from fire management agencies, satellite
detections of thermal hot spots, and satellite measure-
ments of aerosol optical depth. We used MOPITT data
together with a highly resolved emissions model and
the Goddard/UM CTM to compare these methods. We
found that while the biases of using reported data are
more or less as expected due to delays in reporting, the
inaccuracies of the other methods are more complex,
and more difficult to account for. We found that while
hot spot based methods generally perform better than
aerosol-based methods at fine temporal scales, these

methods are can be complementary in certain cases.
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CO in an indicator for the transport of pollutants
in the troposphere on a global and regional scale. The
first global and vertically resolved measurements of at-
mospheric CO have been provided by the Measurements
Of Pollution In The Troposphere (MOPITT) remote-
sensing instrument on board the Terra satellite. MO-
PITT CO data from the first year of operation (March
2000 to March 2001) have been employed in an inver-
sion scheme to optimize the CO surface emissions in

the global chemistry transport model MOZART-2. For
evaluating the simulations we compare the modeled CO
fields with MOPITT data, and also with independent
aircraft and ground-based in-situ measurements of CO.
The comparison indicates that (1) the agreement typ-
ically improves by using the optimized emissions, and
(2) the model concentrations represent the background
conditions and large scale transport over Europe rel-
atively well, and, therefore, are suited for the budget
studies we conducted. To diagnose the contributions of
different processes and source regions on the CO load
over Europe we tagged the CO molecules in the model
according to the emission type and the source region.
The results of this analysis indicate to which extent ex-
pected source changes might impact the European CO
field.
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Retrievals of carbon monoxide (CO) tropospheric
profiles by the MOPITT (Measurements of Pollution in
the Troposphere) satellite instrument rely primarily on
measurements of thermal infrared radiation in a band
near 4.7 microns. With respect to information con-
tent (and vertical resolution), the performance of the
MOPITT CO retrieval algorithm depends on the sur-
face temperature and atmospheric temperature profile.
Seasonal and geographical variability of these geophysi-
cal parameters imposes corresponding variability on the
performance of the MOPITT retrieval algorithm. For
example, weak thermal contrast in polar regions (as-
sociated with low surface temperatures and weak ther-
mal gradients in the troposphere) produces retrievals
which are typically weighted by a priori information
more heavily than in tropical regions. In this study,
retrieval information content is quantified by Degrees
of Freedom for Signal (DFS), which is calculable from
the retrieval averaging kernel matrix. Both seasonal
and geographic trends in DFS will be presented.
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Spectroscopic measurements in 2002 and 2003 at
Zvenigorod (located in 60 km from Moscow, Russia)
reveal abnormally high CO total column amounts com-
paring to other years. Especially high, even record,
CO column amounts were observed in September 2002.
A comparison to other si in the northern hemi-
sphere allows one to treat this event as a regional pollu-
tion connected with strong peat fires around Moscow.
CO surface layer concentrations measured in Moscow
city were also unusually high. Increased CO column
amounts at the same region were detected by the MO-
PITT/Terra instrument as well; however, the absolute
values were much less, then those measured by the
ground-based spectrometer. CO anomalies (i.e., the de-
viations from the “normal” monthly means, determined
as averages over 2000- 2001) were also different for the
MOPITT and for the spectrometer. An underestima-
tion of the CO boundary layer contribution in the total
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column that is inherent to the MOPITT methodology
may explain this difference. The ground-based network
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of the spectroscopic stations is free of this error, but
it is very sparse and almost lacking in the source re-
gions. The report focuses on estimating an error in the
hemispheric CO burden (total CO mass in the tropo-
sphere) measured using the existing ground-based and
satellite-based instruments.
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The Meteorological Service of Canada is developing
a Chemical Weather Prediction and Monitoring system
based on the operational meteorological model GEM
coupled online with a tropospheric chemical model used
for air quality prediction ; GEM-AQ. The assimilation
is conducting using a 3D Var scheme with the addi-
tion a bias correction scheme to estimate systematic
errors due to misspecifications of the chemical sources.
The bias correction scheme is at variance with the pro-
posed scheme by Dee and daSilva (1998) as it contains
explicit cross-covariance error statistics. Issues about
observability of chemical sources and the use of inno-
vation error covariance statistics to adjust covariance
parameters will be discussed in detail.
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Carbon monoxide, mineral dust and carbonaceous
aerosols are central to many problems in the atmo-
spheric sciences, ranging from atmospheric chemistry
and air pollution to climate change. It is critical to un-
derstand the sources and transport of CO and aerosols
if their diverse impacts are to be reliably predicted.
Satellite remote sensing offers a unique tool to address
these issues, by providing information on the spatial
and temporal distribution of CO and aerosols on re-
gional and global scales. This study presents the re-
sults of our ongoing work towards finding and exploit-
ing synergy between CO and aerosols retrieved from
multi-satellite, multi-sensor data. The goals have been
to 1) investigate whether the collocated CO and aerosol
optical depth fields retrieved from satellites can provide
additional constraints on sourc lifetime and trans-

port routes of these species, and 2) to determine how
the correlation between retrieved CO and aerosol fields
are influenced by the spatial and temporal sampling,
and the inherent spatial averaging that occurs, as pro-
vided by satellite remote sensing instruments. Collo-
cated fields of CO derived from MOPITT measurements
and aerosol optical depth (from MODIS and TOMS),
were analyzed for several recent biomass burning events
and Asian and Saharan dust outbreaks. The results of
correlation analysis will be presented and implications
for data assimilation by chemical transport model will
be addressed.
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Satellite and aircraft observations of trace species
provide independent top-down constraints on emis-
sions. We examine the consistency of these very dif-
ferent observations. Daily MOPITT satellite observa-
tions and CO data from the TRACE-P aircraft mission
over the NW Pacific are applied here to the regional
estimation of CO emissions from different Eurasian re-
gions for the spring of 2001. We use the GEOS-CHEM
global 3-D model of atmospheric chemistry as the for-
ward model. A priori estimates of Asian emissions are
based on gridded inventories for the observation pe-
riod. We account for the model transport error using
an approach based on paired forecasts of CO as well
as differences between observations and simulated con-
centrations. This method accounts for the daily spatial
correlations of the errors. We examine the sensitivity
of the a posteriori source estimates to the structure of
the error covariance as well as the range of Asian emis-
sion source strengths defined by the combination of the
satellite and aircraft observations. MOPITT observa-
tions indicate that emission estimates are underesti-
mated in regions dominated by anthropogenic sources,
whereas biomass burning emissions are overestimated.
The range of a posteriori solutions provides a better
estimate of the uncertainty of the solution than the a
posteriori errors and can in some cases exceed the a
priori uncertainty on the source. We find that the air-
craft and satellite observations are broadly consistent
in terms of their constraints on regional CO sources,
but that the satellite observations allow for additional
source disaggregation.
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New aerosol particles are formed in atmospheric en-
vironment as a result of the secondary particle produc-
tion, or homogeneous nucleation of gaseous species. Di-
rect emissions of small particles into atmosphere are re-
lated to road traffic, power plants and additional mech-
anisms involving ion-assisted nucleation. These pro-
cesses contribute to ultra-fine particle (UFP) presence
in atmosphere (defined as particles with diameter less
than 100 nm), which can have health effects and can
impact cloud properties. UFP formed in the boundary
layer (BL) need to grow up to a diameter dp ~ 100
nm to become activated as cloud droplets (CD). The
time required to reach dp=100 nm is about 2-3 days

for a typical growth rate of 5 nm hr_l, while signifi-
cant variability was reported from experimental data.
If precipitation occurs, most UFP are too small to be-
come CD and some particles are removed by scavenging
processes. A model to estimate the UFP wet removal

from the BL by rainfall and coagulation is presented.

The scavenging coefficient that describes the decay of
aerosol mass in various size bins is a function of aerosol
size (dp), rainfall rate (R), and BL background aerosol.
The model is applied to determine the UFP character-
istic removal time during precipitation, due to below-
cloud scavenging by falling raindrops, coagulation with
background aerosol, mixing in-cloud followed by coag-
ulation with cloud hydrometeors. Results show that
during rain events, the 0.5-folding time is tg5 ~ 1 hr
for R ~ 1 mm hr~! for newly created particles (dp <
10 nm) and tgs ~ 1 day for larger UFP (dp ~ 10-100
nm). The likelihood of UFP removal at locations with
specific precipitation regimes is also illustrated.
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The Canadian Regional Climate Model plus a micro-
physical scheme: two-moments microphysics with three
hydrometeor categories (cloud liquid water, pristine ice
crystals and larger precipitation crystals) is used to test
the simulation in forecast mode using ECMWF data at
0.4 X 0.4 degree.

‘We are zooming in on cirrus at higher resolutions (9,
1.8, 0.36 km). We are currently using the data set mea-
sured in APEX-E3, measurements of radar, lidar, pas-
sive instruments and interpreted microphysics for some
flights (G-II, C404, B200). The radar and lidar data are
available for high level cirrus. The south west of Japon
is the flight region. The dates are March 20, March
27 and April 2, 2003. We first focus on the March 27
frontal system.

‘We did a rigorous synoptical analysis for the cases. The
cirrus at 360 m resolution are simulated. The cloud
structure and some similarities between model simula-
tion and observations will be presented.
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The NASA Goddard Earth Sciences Data and In-
formation Services Center (GES DISC), which includes
the GES Distributed Active Archive Center (DAAC),
distributes three major groups of MODIS products:
Level 1 Radiometric and Geolocation data, and Level 2
and higher levels of Atmosphere and Ocean products.
The GES DISC provides a broad spectrum of MODIS
support for the Earth Observing System (EOS) Project,
covering data access, visualization tools, tools for data
search and order, documentation, data content, and
science and software support. To optimize data ac-
cess and usage, the MODIS Support Team (MDST) at
the GES DISC has developed a variety of tools. The
MODIS Multiple Data Ordering Page (MDOP) pro-
vides a convenient way to order several MODIS data
sets simultaneously, including Level 1, Level 2, and

Level 3 products. The MODIS Ocean On-demand Spa-
tial Subsetting tool enables the parameter and spa-
tial subsetting of all MODIS Ocean mapped data prod-
ucts from the GES DAAC Search and Order System.
The MODIS L3 Atmospheric products Online Visual-
ization and Analysis System (MOVAS)addresses the
”HDF-data-order-free“ desire of science users for the
on-line study of aerosols, water vapor, and clouds on
a large regional to global basis, without download-
ing huge amounts of data. To increase the distribu-
tion capacity of the EOS Core System (ECS), the so-
called Data Pool has been added, providing a very
large (50 TB) anonymous FTP area for users to di-
rectly download data of interest, without having to sub-
mit orders to the main tape archive. New information
about MODIS data products, tools, and services can be
found on the Web gateway for MODIS information at
http://daac.gsfc.nasa.gov/MODIS/
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Tracking of the Aerosol Optical Depth (AOD) is
of particular importance in monitoring aerosol con-
tributions to global radiative forcing. Aerosol emis-
sions from forest fires contribute significantly to the
atmospheric AOD. The modelling of the AOD spatio-
temporal evolution using an aerosol transport model re-
quires accurate and dynamic emission inventories. Cur-
rent inventories are largely based on monthly or sea-
sonal climatological averages. Since forest fire occur-
rence is highly variable in time and space, emission
inventories of a climatological nature are clearly in-
adequate as inputs to aerosol transport models. This
is especially true near the time and position of large-
magnitude forest fires events. In this communication
we present a method for improving currrent inventories
of biomass burning aerosol emission. The basic idea is
to exploit the dynamic temporal information contained
in the ATSR open fire counts database to correct or
update monthly databases. Daily temporal variations
in emissions rates are obtained by multiplying the cli-
matological inventories with the ratio of ATSR daily
fire counts over the monthly daily average of ATSR
fire counts. This simple operation results in a daily
aerosol emission inventory which maximizes the use
made of the knowledge resources imbedded in clima-
tological databases. While the information concerning
emission flux and injection height are taken from the
climatological inventories the high frequency temporal
variations are given by the ATSR dataset. We applied
this method to the large Canadian forest fire events of
August 1998. The resulting aerosol biomass burning
emissions were used as an input to the Aerosol Opti-
cal Depth Spatio-temporal Evolution Model (AODSEM
V2.0). Results of AODSEM model runs were compared
with AOD measurements acquired from the AERONET
sunphotometer network and with a control run using
original climatological emission inventory data as in-
put. Our results shows the improvements of our new
method compared to the more classical one.

URL: http://www.graphycs.qc.ca/NOMAD /index.html
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