modeling system. The mesoscale model is used to sim-
ulate the development of convection over southern FL
during the CRYSTAL-FACE study days and to provide
a guide as to how the atmosphere responds to the con-
vection. Data from these model runs is then used to
provide initial conditions and mesoscale forcing terms
for a LES simulation of detached anvil. Results suggest
that the amount of initial condensate present in the
anvil simulation has a role in the maintenance and evo-
lution of the cirrus layer comparable to the role played
by the mesoscale forcing. Parcel studies and off-line
microphysics models are used to describe the interplay
between cloud microphysics, mesoscale dynamics, and
cloud dynamics.

URL: http://www.meteo.psu.edu/ rcarver

A11I MCC: 3010 Monday 1020h

Effects of Biomass Burning Plumes on
the Troposphere and Stratosphere II
(joint with B, AE)

Prestding: H Jost, NASA Ames

Research Center; D Rosenfeld,
Institute of Earth Sciences
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Boreal Forest Fires - Behavior and
Atmospheric Impacts

Brian J. Stocks (705-541-5568;
bstocks@NRCan.gc.ca)

Canadian forest Service, 1219 Queen Street FEast,
Sault Ste. Marie, Ont P6A 2E5, Canada

Fire is a natural and essential stand-renewing agent
in circumboreal forests, and eliminating fire in this re-
gion is neither economically possible nor ecologically
desirable. In general, boreal fire is managed on the
basis of values-at-risk, with high levels of protection
afforded to economically and recreationally important
areas, while fire is permitted to burn naturally in many
remote areas. Current estimates are that an average of
5-15 million hectares burn annually across the boreal
zone, with at least 50% of the area burning in largely
unmanaged forest. High-intensity crown fires account
for the vast majority of the area burned in the boreal
zone, particularly in North America. These fires typi-
cally consume 20-30 tonnes/ha of fuel, spread at rates
up to 100 m/min, and generate intensity levels (or en-
ergy release rates) approaching 100,000 kW /m of fire
front. Deep forest floor (organic) layers common to
boreal forests contribute significantly to high levels of
fuel consumption and assist in the propagation of crown
fires. When crown fires are sustained through a peak
afternoon burning period, they usually produce tower-
ing convection columns that can reach the upper tropo-
sphere directly. Numerous boreal fires columns reach-
ing 11-14 kilometres in height have been documented
in the fire literature. Given the lower altitude of the
tropopause at boreal zone latitudes it is not surprising
that some boreal fire columns have been recently re-
ported reaching the lower stratosphere. Current global
and regional climate models suggest a significant in-
crease in both the severity and frequency of boreal fires
under a changing climate, with potentially major im-
pacts on terrestrial carbon storage and the global car-
bon budget, as well as hemispheric smoke transport.
Modelling convection column dynamics is essential to
predicting the future transport and atmospheric im-
pacts of boreal fire smoke, and this science requires a
solid understanding of fuel consumption and fire behav-
ior on the ground, presenting a solid opportunity for
mutually-beneficial collaboration between atmospheric
modelers and the wildland fire research community.

A111-02 1040h

Siberian Biomass Burning Plumes
Across the Pacific: Impact on Surface
Air Quality in the Pacific Northwest

Dan Jaffel (425-352-5357; djaffe@u.washington.edu)

Peter Weiss-Penzias! (425-352-3475;
pweiss@bothell.washington.edu)

James Dennisont (425-352-3478;
dennison@u.washington.edu)

Isaac Bertschil (425-352-3479;
isaacpb@u.washington.edu)

Douglas Westphal? (831-656-4743;
westphal@nrlmry.navy.mil)

1Universi':y of Washington Bothell, Interdisciplinary
Arts and Sciences, Bothell, WA 98011, United
States

2Naval Research Lab, 7 Grace Hopper Street, Mon-
terey, CA 93943, United States

During the summer of 2003, we conducted ground
and airborne observations of CO, O3 and aerosols in
the Pacific Northwest. The airborne data is discussed
by Bertschi and Jaffe. In this paper we discuss the
surface data. Observations were made at the Cheeka
Peak Observatory on the remote northwest tip of Wash-
ington state and we have supplemented this with data
from the regional Puget Sound air quality network. In
two cases we observed significant enhancements in sur-
face CO, O3 and aerosols associated with the large
Siberian biomass fires which occurred during the sum-
mer of 2003. The first episode occurred on June 2-
3, 2003. During this period our aircraft observations
and the NAAPS global model identified significant en-
hancements due to long range transport of emissions
from Siberian fires and this was also seen at surface
sites around the Puget Sound. In some locations the
ozone enhancements were significant and may have con-
tributed to a local air pollution episode two days later.
In the second case, on August 4-5, our aircraft observa-
tions and the NAAPS global model again confirmed the
presence of Siberian biomass burning emissions. This
was seen at our Cheeka Peak site as a substantial ele-
vation in CO and aerosols, but with a more modest en-
hancement in O3. During this period, aerosol concen-
trations were elevated to 10-15 ug/m3 (PM 2.5) around
the Puget Sound. Our observations demonstrate that
long range transport can occur during summer and that
it can have a significant influence on surface air quality
in the western U.S.

A111-03 1055h INVITED

Effects of Smoke Aerosols on
Atmospheric Composition and Cloud
Properties Over Amazonia: Results
From the LBA-SMOCC-2002
Campaign
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We investigated the emission of smoke from biomass
burning, its regional distribution, and its effects on
cloud microphysics during the LBA-SMOCC experi-
ment in Amazonia, September-October 2002. The
campaign consisted of airborne, ground-based, remote-
sensing, and modeling components. Two instrumented
aircraft investigated trace gases, aerosol properties and
cloud microphysics across a large region that comprised
highly polluted and essentially pristine airmasses. At a
ground site, we made continuous measurements of trace
gases and a large suite of aerosol properties, and col-
lected samples for laboratory analysis. Measurements
spanned from the peak of the burning season, with high
smoke concentrations, to fairly clean conditions in the
early rainy season. We found high loadings of smoke
particles and pyrogenic trace gases in the boundary
layer over vast reaches of Amazonia, and evidence for
efficient vertical transport of smoke into the free tro-
posphere. Smoke aerosols had pronounced effects on
the radiation budget, cloud microphysics and precip-
itation formation over Amazonia, as show by in-situ
measurements and remote sensing data. The campaign
was accompanied by an intensive modeling effort, which
proved very effective in understanding and predicting
the conditions encountered by the field team.

Al111-04 1115h

Multi-platform observations of Siberian
forest fires

Steven Massiel (303-497-1404; massie@ucar.edu);
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1National Center for Atmospheric Research, PO Box
3000, Boulder, CO 80307, United States

2NASA Goddard Space Flight Center, Code 916,
Greenbelt, MD 20771, United States

3 Computational Physics, 2750 Prosperity Ave, Fair-
fax, VA 22031, United States

Observations of aerosol in the lower stratosphere
during northern summer indicate that aerosol is trans-
ported from the lower troposphere into the stratosphere
due to intense Boreal fires. Observations of Siberian
fires in the Spring of 2003 are discussed to illustrate
how multi-platform data can be used to study these
events. MODIS aerosol optical depths,MOPITT CO
mixing ratios, and POAM aerosol extinction data are
used in an analysis of the Spring 2003 fires. Aerosol
and CO is injected into the troposphere, and enhanced
POAM aerosol appears in the lower stratosphere, in
May. A historical perspective is given based upon
POAM, SAGE, and TOMS data for years between 1985
and 2000, excluding 1991-1995(the period of time in
which Pinatubo aerosol was influential). Toms aerosol
optical depths at latitudes between 50 and 70 N are
large (due to Boreal fires) during the same years in
which enhanced aerosol extinction is also observed sev-
eral km above the thermal tropopause. The longitu-
dinal distribution of the aerosol enhancements in the
lower stratosphere shows a preference for longitudes
over eastern Siberia.

A111-05 1130h INVITED

Modeling the transport of emissions
from boreal forest fires - a review

Andreas Stohl?! (3034974314; astohl@al.noaa.gov)
Richard Damoah?
Caroline Forster?

Nicole Spichtinger?

3

Michael Trainer

1Cooperative Institute for Research in Environmen-
tal Sciences (CIRES) University of Colorado/NOAA
Aeronomy Laboratory, R/AL4, room 2A101 325
Broadway, Boulder, CO 80305, United States

2Technical University of Munich, Am Hochanger 13,
Freising 85354, Germany

3NOAA Acronomy Laboratory, R/AL4 325 Broadway,
Boulder, CO 80305, United States

During the last few years, evidence has accumu-
lated that boreal forest fires emitting huge amounts of
aerosols and trace gases can have a great impact on the
concentrations of these species far away from the loca-
tion of the burning, both in the troposphere and strato-
sphere.In the first part of this talk, a brief overview of
the highlights of model-supported case studies of the
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long-range transport of boreal forest fire emissions will
be given.For instance, it is now known that Canadian
forest fire emissions can impact photochemical ozone
formation in the southeastern United States, aerosols,
CO and ozone from Canadian boreal fires can be trans-
ported all the way to BEurope, transport of emissions
into the stratosphere occurs, spectacular global trans-
port events resulted from fires in Siberia in 2003, and
strong burning seasons can strongly affect the chemi-
cal composition of the entire northern hemisphere tro-
posphere.In the second part of the talk, factors will be
reviewed that are critical for a successful simulation of
the transport of boreal forest fire emissions and that
limit the accuracy of transport models. These factors
include the availability of suitable data to locate fires,
estimate emission strengths and effective emission in-
jection height, and the critical issue of convection above
the fires.
triggered over the fires due to the extra buoyancy cre-

Convection can sometimes be enhanced or

ated by the fires themselves as well as radiative pro-
cesses. While very few dynamic models are available
to simulate these processes on the local scale, global
models normally do not include them at all, and in
fact still have problems simulating small-scale (but pos-
sibly very deep) convection even if not triggered by
fire.Improvements are needed in this respect, especially
for quantifying the transport of emissions to the strato-
sphere.

A111-06 1150h
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Intercontinental Transport of
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1 Marine Meteorology Division Naval Research Labo-
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93943, United States

2Dept. of Atmospheric Science University of Al-
abama, Huntsville, 320 Sparkman Drive, Huntsville,
AL 35805-1912, United States
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Grass Valley, CA 95949, United States

4Dept. of Geography, University of Maryland, College
Park, MD 20742, United States

5GES‘T/UMBC, NASA Goddard SFC Code 923,
Greenbelt, MD 20771, United States

With the aid of fire products from GOES and
MODIS, the NRL Aerosol Analysis and Prediction Sys-
tem (NAAPS) successfully monitors and predicts the
formation and transport of massive smoke plumes be-
tween the continents in near real time. The goal of
this system, formed under the joint Navy, NASA, and
NOAA sponsored Fire Locating and Modeling of Burn-
ing Emissions (FLAMBE) project, is to provide 5 day
forecasts of large biomass burning plumes and evalu-
ate impacts on air quality, visibility, and regional ra-
diative balance. In this paper we discuss and compare
the mechanisms of intercontinental transport from the
three most important sources in the world prone to
long range advection: Africa, South/Central America,
and Siberia. We demonstrate how these regions impact
neighboring continents. As the meteorology of these
three regions are distinct, differences in transport phe-
nomenon subsequently result, particularly with respect
to vertical distribution. Specific examples will be given
on prediction and the impact of Siberian and Central
American smoke plumes on the United States as well
as transport phenomena from Africa to Australia. We
present rules of thumb for radiation and air quality im-
pacts. We also model clear sky bias (both positive and
negative) with respect to MODIS data, and show the
frequency to which frontal advection of smoke plumes
masks remote sensing retrievals of smoke optical depth.

URL: http://www.nrlmry.navy.mil/flambe/

A111-07 1205h

Using MOPITT data and a Chemistry
and Transport Model to Investigate
Injection Height of Plumes from
Boreal Forest Fires

Edward J Hyer! (301-405-7282;
ehyer@geog.umd.edu)

Dale J Allen? (301-405-7629; allen@atmos.umd.edu)

Eric S Kasischkel (301-405-2179;
kk169@umail.umd.edu)

Juying X Warner3 (juying@ucar.edu)

IDepartment of Geography, University of Maryland,
College Park, MD 20742, United States

2Department of Meteorology, University of Maryland,
College Park, MD 20742, United States

3MOPITT Science Team, UCAR 1850 Table Mesa

Drive, Boulder, CO 80305, United States

Trace gas emissions from boreal forest fires are a
significant factor in atmospheric composition and its
interannual variability. A number of recent observa-
tions of emissions plumes above individual fire events
(Fromm and Servranckx, 2003; COBRA 2003; Lamar-
que et al., 2003; Wotawa and Trainer, 2000) suggest
that vertical properties of forest fire emission plumes
can be very different from fossil fuel emission plumes.
Understanding and constraining the vertical properties
of forest fire emission plumes and their injection into
the atmosphere during fire events is critical for ac-
curate modeling of atmospheric transport and chem-
istry. While excellent data have been collected in a
handful of experiments on individual fire events, a sys-
tematic examination of the range of behavior observed
in fire events has been hampered by the scarcity of
vertical profiles of atmospheric composition. In this
study, we used a high-resolution model of boreal for-
est fire emissions (Kasischke et al, in review) as in-
put to the Goddard/UM CTM driven by the GEOS-
3 DAS, operating at 2 by 2.5 degrees with 35 ver-
tical levels. We modeled atmospheric injection and
transport of CO emissions during the fire season of
2000 (May-September). We altered the parameters of
the model to simulate a range of scenarios of plume
injection, and compared the resulting output to the
CO profiles from the MOPITT instrument. The re-
sults presented here pertain to the boreal forest, but
our methods should be useful for atmospheric mod-
elers hoping to more realistically model transport of
emission plumes from biomass burning. References:
COBRA2003: see http://www.fas.harvard.edu/ co-
bra/smoke_canada-030530.pdf Fromm, M. and R.
Servranckx, 2003. ”Stratospheric Injection of Forest
Fire Emissions on August 4, 1998: A Satellite Im-
age Analysis of the Causal Supercell Convection.” Geo-
physical Research Abstracts 5:13118. Kasischke, E.S.;
E.J. Hyer, N.H.F. French, A.I. Sukhinin, J.H. Hewson,
B.J. Stocks, in review. ”Carbon Emissions from Bo-
real Forest Fires - 1996 to 2002.” Lamarque, J.-F., D.P.
Edwards, L.K. Emmons, J.C. Gille, O. Wilhelmi, C.
Gerbig, D. Prevedel, M.N. Deeter, J.X. Warner, D.C.
Ziskin, B. Khattatov, G.L. Francis, V. Yudin, S. Ho,
D. Mao, J. Chen, J.R. Drummond. ”Identification of
CO plumes from MOPITT data: Application to the Au-
gust 2000 Idaho-Montana forest fires.” Geophysical Re-
search Letters 30(13):1688, doi:10.1029/2003GL017503.
Wotawa, G. and M. Trainer. ”The influence of Cana-
dian Forest Fires on Pollutant Concentrations in the
United States.” Science 288:324-328.
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Terrestrial Photochemistry: an aid for
planetary evolution and astrobiology

John C. McConnell (416-736-2100 ex 77709;

jemcc@yorku.ca)

York University, 4700 Keele Street, Toronto, Ont M3J

1P3, Canada

In the last 20-30 years knowledge of terrestrial pho-
tochemistry has improved enormously with advances in
measurement technology affecting both laboratory and
field measurements. And advances in computer hard-
ware and software have also led to important contribu-
tions. Interestingly photochemistry studies have also
influenced terrestrial studies in certain chemical fami-
lies before it became of interest for the Earth. On the
Earth interesting photochemistry spans the pressure
regime from 1 atmosphere to the exosphere, so some-
what less than on Jupiter and Venus in terms of pres-
sure. Temperature ranges from 100 K to 1500 K, not
as cold as tropospheric regions of the outer planets but
as warm as Jupiter’s exosphere (but much less “warm”
than the outer regions of the extra-solar Jupiters where
temperatures likely reach 10-20,000K. In this talk I
will present a perspective on recent terrestrial photo-
chemical modelling visiting urban air quality and tro-
pospheric ozone, PSC impacts on stratospheric ozone
and aerosols and mesospheric chemistry and attempt
to relate to planetary evolution and astrobiology.

A12A-0065 1330h INVITED POSTER

Photochemistry of the Atmospheres of
Mars and Venus

Vladimir A. Krasnopolsky (301-220-1425;
vkrasn@verizon.net)

Catholic University of America, Department of
Physics, 200 Hannan Hall, Washington, DC 20064,
United States

Mars photochemistry is mainly the CO9-HoO chem-
istry, which was studied by McElroy and Donahue
(1972) and Parkinson and Hunten (1972) thirty years
ago. However, there is an increasing disagreement be-
tween the recent experimental data and the latest mod-
els of Mars photochemistry: (1) the standard gas-phase
chemistry predicts too low CO and Oz, (2) all modifi-
cations in gas-phase chemistry suggested ten years ago
to fit CO and Og have not been confirmed, (3) recent
data on CO are even higher than that in the modified
models, (4) the observed Hgp is far below the model
values, (5) the MGS/TES mean HoO exceeds that in
the models, (6) the measured upper limit to HoOgq is
much smaller than the model predictions, and (7) the
low latitudinal variations of the Og dayglow at 1.27
pm and Og at late northern spring and summer dis-
agree with the very strong variations of HoO and ques-
tion the basic concept of Mars photochemistry. How-
ever, the inclusion of even one heterogeneous reaction
(sink of peroxide on ice and ice-covered dust) removes
most of these disagreements. Heterogeneous chemistry
should exist on Mars, and Mars photochemical models
are inadequate without heterogeneous chemistry. A sig-
nificant progress in Mars photochemistry and dynamics
is expected from photochemical GCMs. These models
do not account for small-scale mixing and long living
species (Hg, O, and CO) and need too much compu-
tational time to try various version. Therefore, a com-
bination of a photochemical GCM with a 1D global-
mean model may be the best tool to study Mars pho-
tochemistry and dynamics. Venus photochemistry is a
challenging problem, which was studied mostly in early
1980’s after the success of the Pioneer Venus and Ven-
era missions. Later, the important data on the com-
position of the lower (subcloud) atmosphere were ob-
tained from ground-based spectroscopy of Venus night-
side and analyzed using a chemical model. Venus pho-
tochemistry involves three basic tasks: the atmospheric
composition above and below 60 km and the formation
and structure of the cloud layer. HoO is strongly de-
pleted by sulfuric acid above the clouds, and photolysis
of HCI is the main source of odd chlorine C1* and odd
hydrogen H*. H* is much less abundant than C1* be-
cause of the reaction OH + HCl — HoO + Cl. SOg is
a source of sulfur chemistry, which results in the for-
mation of the HoSOy4 clouds and is important in the
balance of CO, O, and Og. NO may be formed by
lightning and significantly affect Venus chemistry. The
major difficulty for the models above 60 km is to fit
the upper limit Oy <0.3 ppm. The lower atmosphere
is hot and dense, and slow reactions with high activa-
tion energy may proceed there. However, the simple
assumption of thermochemical equilibrium is typically
misleading. Analysis of the CO2-CO-SOy-H5S04-0CS
system agrees with the observational data on the OCS
and CO vertical profiles. The clouds consist of HoSOy4
and probably Sy, and FeClg. Venus photochemistry is
complex, some observational data are insufficient and
missing, and a new spacecraft mission with the ad-
vanced instruments for analysis of the chemical com-
position of the atmosphere and clouds is highly desir-
able.

A12A-0066 1330h INVITED POSTER

Photochemistry of the Giant Planets

Julianne I. Moses (281 244-2082;
moses@Ilpi.usra.edu)

Lunar and Planetary Institute, 3600 Bay Area Blvd.,
Houston, TX 77058-1113, United States

Photochemistry in the hydrogen-dominated atmo-
spheres of Jupiter, Saturn, Uranus, and Neptune is in-
teresting and complex despite the large heliocentric dis-
tances involved. Methane photochemistry dominates
in the stratospheres of the giant planets; other ”par-
ent” molecules like H20, NH3, and H2S are trapped in
condensed phases and are confined to the troposphere.
Methane photolysis initiates the production of complex
hydrocarbons like C2H6, C2H2, C2H4, CH3C2H, C4H2,
C6H6, and CH3 — all of which have been detected on
Jupiter and Saturn, and some of which have been de-
tected on Uranus and Neptune. The photochemistry
of ammonia and phosphine are coupled in the tropo-
spheres of Jupiter and Saturn. Predicted products of
this interaction include N2, N2H4, P4, P2H4, NH2PH2,
with much lesser amounts of HCP, HCN, other nitriles
like HC3N, CH3CN, and C2H3CN, and complex organo-
nitrogen compounds like acetaldazine. None of these
species have been definitively detected on the giant
planets (except for HCN on Neptune and Jupiter). Wa-
ter resides too deep in the tropospheres of the giant
planets to interact with ultraviolet photons; however,
oxygen is introduced to the upper atmospheres of the
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