_

INTENSE FOREST FIRE OF THE WEST OF CANADA IN AUGUST 2003

MODIS observations of forest fires
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SAGE Il measurements

The method used by SAGE Il to sound the stratosphere is the
solar occultation: it measures the transmitted light through the earth
limb:

Then, the inversion of transmission provides us the vertical profiles
of aerosol’s extinction coefficients.
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Canadian regions in fire: Alberta and British Columbia

Red spots are forest fires and white/gray plumes close to them are
moke.
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Analysis of meteorological conditions on August 2
using DMSP imagery
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In_the low stratosphere, for both days, SAGE Ill observed a
increasing aerosol extinction.

Retrieved effective radius (representative of the radiative impact)
surface area density (important for chemical modeling) and numbe
of particles using SAGE Il events on August 2 assuming two differen
compositions (sulfate particles = dashed lines ; biomass burning
particles = solid lines):

A global data set of aerosol particles has been developed
from TOMS backscatter radiance.

Aerosols are represented by the Aerosol Index (Al)

High Al values (greater than 4) can be explained by:

a larger aerosol optical depth,

a weaker single scattering albedo,

The white arrow is the line of sight of SAGE Il (1 hour before the|
image)

a higher altitude of the aerosol layer.
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On the infrared image, the grey scale goes from white = cold
surface to dark = hot surface

Al values have reached 6.1 on August 2 and 8.6 on August 3.

R, _retrieved assuming biomass burning composition is_slightly
smaller than when assuming sulfate aerosols
Enhanced surface density and particle number are observed in the

14-18 km range matching well with the enhanced extinction
pbserved.

The bright surface circled in blue is very cold so very high

The large Al values can confirm the high altitude
of the aerosol layer

Conclusion and prospect: These four instruments have been sensitive to these intense forest fires. MODIS observed them and their smoke plume. DMSP imagery provides us a first clue of the high altitude
of this smoke: the plume is very bright in the IR so very high. TOMS exhibits high aerosol index values: this is characteristic of a high altitude of aerosol layer. Finally, SAGE Il shows enhanced aerosol extinction
in the stratosphere. Furthermore, the retrieval of the microphysical properties demonstrate that SAGE Il data are not very sensitive to the refractive index and that these forest fires were strong enough to
introduce particles in the stratosphere. Note that we have launched isentropic forward trajectories from the location of the SAGE Il events and we have observed that many other SAGE Ill measurements along
these trajectories show the same increasing extinction coefficients in the stratosphere.

We will continue our study by trying to improve the quality of the characteristic retrieval, by working on the polarized data provided by the POLDER (POLarization and Directionality of the Earth’'s Reflectance)
instrument to infer information on clouds and aerosols and by studying the reflectivity product of TOMS. We will also analyzed other biomass burning events.
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Conclusion and prospect:Very good agreement is obtained for the comparisons of NO,: relative differences are lesser than 10% in absolute values. Comparisons for ozone are less satisfying: relative
differences are between 6% and 20%. This might be due to heterogeneity along the SAGE Il line of sight: it can cross the polar vortex and then come outside.

We will also study the variation of the solar zenith angle along the line of sight of SAGE Il to bring a better correction for the comparisons of NO,. We will also search SAGE Ill events in the vicinity of forward
trajectories launched from this SPIRALE flight at different isentropic levels. The same work will be done with an other space-borne instrument: POAM Il (Polar Ozone and Aerosol Measurement).
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