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The POLARCAT project aims to quantify the contribution and impact of trace gases and
acrosols transported to the Arctic region. Within the frame of this project, the French ATR-42
research aircraft, equipped particularly with in-situ and remote sensing instrumentation, was
deployed during 2 measurement campaigns in 2008. While during the spring campaign the
ATR-42 has been flying out of Kiruna, Sweden, the summer campaign was operated out of
Kangerlussuaq, Greenland. Both campaigns aimed to characterize anthropogenic pollution

plumes transported (from North America, Siberia) to the Arctic.

This study presents primarily in-situ measurements of aerosol physical and optical
properties for the summer campaign. In particular, complete aerosol size distribution
measurements (20 nm to 3 um 1n diameter) have been performed next to measurements of
absorption and scattering coefficients. In addition, complementary measurements of aerosol
chemical 1n situ properties and aerosol remote sensing have been performed on board the

same aircratt.
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CO and O, profiles and large particle concentration (diameter > 150nm).
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Ozone peak are in good agreement with air mass origins and accumulation
mode’s particle concentration increase

2. Optical aerosol properties
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Scattering coefficient measured by the TSI nephelometer (blue curve)

and calculated from aerosol size distribution (green curve). The red
curve 1s the ATR’s flight altitude. This 1s a NOT a final result.

Black arrows express different air mass origins which are particularly
dependent on flight altitude. To estimate the scattering coefficient, one
specific (humidity dependent) refractive index has been used.

Column-integrated emission sensitivity in global domain for atr_2008071414

Start time of sampling 20080714.160503  End time of sampling 20080714.161127
Lower release height 6605 m Upper release height 6494 m

Passive fracer used, meteorological data are from ECMWF
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Column-integrated emission sensitivity in global domain for atr_2008071414

Start time of sampling 20080714.161858 End time of sampling 20080714.161933
Lower release height 6468 m Upper release height 6317 m

Passive tracer used, meteorological data are from ECMWF
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Column-integrated emission sensitivity in global domain for atr_2008071414
Start time of sampling 20080714.161127  End time of sampling 20080714.161621
Lower release height 6621 m Upper release height 6605 m
Passive tracer used, meteorolegical data are from ECMWF
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Column-integrated emission sensitivity in global domain for atr_2008071414
Start time of sampling 20080714.161933  End time of sampling 20080714.162007
Lower release height 6317 m Upper release height 6164 m
Passive tracer used, meteorological data are from ECMWF
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Column-integrated emission sensitivity in global domain for atr_2008071414

Start time of sampling 20080714.161621  End time of sampling 20080714.161858
Lower release height 6621 m Upper release height 6468 m

Passive tracer used, meteorological data are from ECMYYF
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Column-integrated emission sensitivity in global domain for atr_2008071414

Start time of sampling 20080714.162007  End time of sampling 20080714.162044
Lower release height 6164 m Upper release height 6010 m

Passive tracer used, meteorological data are from ECMYYF
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Figures on top are Flexpart passive tracer column integrated emission sensitivities. Red and black dots represent
forest fires. These figures show how Siberian biomass burning plumes are transported to Greenland after passing
over the pole. The above Flexpart figures are calculated for the second flight leg, the figures are pretty similar for the
first one. Aerosol, CO, and O, profiles on the left figure are in good agreement with air mass origins, especially for

the second leg where an Ozone peak appear, which can’t be explain only by natural production.

For both legs, Aitken (20-100 nm), accumulation (100-1000 nm) and coarse (1-3,5 wm) mode concentrations have
been plotted as a function of altitude on bottom figures. Accumulation mode concentrations increase at the highest
altitude corresponding to biomass burning air masses.
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For each leg, the left, center and right figure are respectively, Aitken, accumulation and coarse mode as a function of altitude
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