Understanding the Impact of Biomass Burning on Ozone Conditions in the Arctic
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Ozone in the Arctic

Cherskii, Russia

Ozone in the Arctic
e Central species in the photochemical
oxidation and radiative forcing
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processes of the atmosphere -
» Secondary Pollutant, formed from MR
reactions of primary pollutants '
* Photochemical Smog
e Greenhouse Gas oo
* High levels negatively impact human
health and ecosystem functioning
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High ozone which was influenced by biomass burning
pollutants was detected at Summit Greenland on July
28, 2014. The co-location and coincident elevation of
Ethane, Acetylene, and Aerosol Absorption as well as
the back trajectory analysis indicates that the air
—rire . Asi mass sampled at the station interfered with and was
e 0. impacted by a biomass burning smoke plume which
| originated from fires in North America.
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Co-located measurements of Carbon Monoxide,
Ethane, and Aerosol Absorption help to
distinguish influences on ground-level ozone
o : —Barrow 4 Arctic surface ozone
conditions. These species are elevated at the - _ — Summit .
| _ measurement locations were

| same time as the enhanced ozone episode Ly NP — Villum measuring ozone at this time,

which indicates influence from biomass g o B : —Ny-Alesund | they did not observe elevated
. burning. The NCAR CESM Carbon Monoxide r’ I N ozone during the time when
; _ . Summit observed the biomass
5 Tracers reveal a dominant source of carbon

: : : : burning influenced air mass.
monoxide from fires in North and South Asia. HYSPLIT Back Trajectories with

MERRA-2 black carbon over lay and NOAA _ Sl Y | MERRA 2 Black Carbon overlay
HYSPLIT Back-Trajectory analysis provide a - MAN provides a visualization of how
: L : | /i the other stations in the arctic
visualization of what has been detected in the o % . "
. . fre BP0 c oot observed different conditions
influenced by biomass burning in Asia. Summit Station.

Time Averaged Map of Black Carbon Scattering AOT 5[} nm monthly 0.5 x 0.625 deg. [MERRA-2 Model M2TMNXAER v5.12.4]
over 2008-May, Region 178.6937W, 5.625N, 177.8908E, 89.2969N
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During the time period where
Tiksi FLUXTOWER 4 meter Wind Direction(%) and Wind Speed(m/s) - 28-July-2014 Tiksi FLUXTOWER 4 meter Wind Direction(%) and Wind Speed(m/s) - 30-July-2014 S U m m |t Wa S O bS e rVi n g e I evate d

Raw Data: Calibration coefficients applied; Out of range data may be off-scale Raw Data: Calibration coefficients applied; Out of range data may be off-scale

- ozone, Tiksi remained relatively
y . Fa “clean”. However, the next day,
- G B Tiksi observed high ozone- that was
| D related to a different biomass
o S burning plume Wind direction data

B7-8m/s : _ E
| e Y A B gbins collected at 4 meters shows how
o - o e the source region and
Bi-2ms - e 1-2m/s

o ime -~ s=w  mame & meteorological conditions differ.



	Slide Number 1

