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Barrow, Alaska

71.323 N, 156.612 W

11 MASL

Barrow, Alaska: Yearly Variability
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Located on the Northern most point of United States
NOAA Global Monitoring Division Observatory

Maritime-Arctic station with dominant wind from east/north-east

Measurements from 1973-Current

Full suite of co-located measurements: Aerosols, Meteorology, Halocarbons, NMHC’s, CO,

Total Column O3, Radiation and others

For the complete list of measurements and more information--
http://www.esrl.noaa.gov/gmd/obop/brw/summary.html



http://www.esrl.noaa.gov/gmd/obop/brw/summary.html

Tiksi, Russia

71.596 N, 128.889 E 30 MASL

Collaboration between NOAA Physical Sciences Division, NOAA Global Monitoring
Division, and Roshydromet
Located on the coast of the Arctic ocean in Northern Siberia
Measurements from 2010-current
Co-located measurements: Radiation, Aerosols, Meteorology, Flux, CH4, CO2 and others
For the complete list of measurements and more information:
http://www.esrl.noaa.qgov/psd/iasoa/stations/tiksi
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Tiksi, Russia: Yearly Surface Ozone Variability
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NOTE: THIS DATA IS PRELIMINARY AND HAS NOT BEEN
THROUGH THE QA/QC PROCESS



http://www.esrl.noaa.gov/psd/iasoa/stations/tiksi

Summit, Greenland

72.58 N, 38.48 W 3238 MASL

e Collaboration with GeoSummit (Greenland Environmental Observatory), CH2M HILL Polar
Services, and National Science Foundation

* Located at the top of the Greenland Ice Sheet
e Measurements from 2000-current
Co-located measurements: Aerosols, Meteorology, CO, CO2, Halocarbons, Celiometer, etc.
For the complete list of measurements and more information:
www.summitcamp.org/summit
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Summit, Greenland: Yearly Variability
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Thermo Scientific Model 49 UV
Photometric Ozone Analyzer

Range calibrated by NOAA
Precision

Response time

Drift

Temperature and Pressure

Calibration

Operates on the absorption of UV

light by ozone molecules at 254 nm

Beer-Lambert Law relates
absorbed light to ozone
concentration

0-200 ppb

1%

20 Seconds

<1%

Internal compensation

5 years NIST traceable
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Data Collection and Processing
CPD Software by Derek Hageman
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Data Adjustments
Apply NIST
Calibration
Coefficient
Remove level
checks and zero
checks
Remove data from
instrumental
problems
Ensure all
instrument
diagnostics are
within operation
limits
Remove any
extreme outliers
and document for
investigation

MIXING RATIO OF SURFACE OZONE IN BARTS PER BILLION
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Data is also made available through WDCGG/WDCRG
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ftp://aftp.cmdl.noaa.gov/data/ozwv/SurfaceOzone/

Station Climatology Comparison
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Tiksi, Russia Climatology
Monthly Variation from Hourly Ozone Mixing Ratios
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Barrow, Alaska Climatology (1973-2015)
Monthly Variation From Hourly Ozone Mixing Ratios
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Summit, Greenland Climatology
Monthly Variation Based on Hourly Ozone Mixing Ratios




Arctic Ozone Depletion Events (ODE)

Barrow, Alaska 5 minute Surface Ozone

March 27-April 5, 2016 ODE ChemiStry BlaSiCS % Home.
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Reference lines are calculated from the entire ODE season record
Dashed lines: 30t and 70t percentiles, solid: Mean

Introduction to ODE:
e Occur yearly during the spring season

e Variability of ODE depends strongly on the frequency of the air coming from the
Arctic ocean

Ozone depletion is the result of the reaction of ozone and halogens (released
during the sea ice melt)



Arctic Ozone Depletion Events (ODE)

Tiksi, Russia Hourly Surface Ozone
May 10-22, 2013
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NOAA Hysplit back trajectory and sea ice
extent overlay show the path the air mass
traveled before reaching the measurement
station. Wind plots confirm the direction
which the air mass came from. The depleted
ozone air mass was influenced by the

bromine released by the melting ice.
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Frequency of ODE: Tiksi

Tiksi FLUXTOWER Sonic 3M Wind Direction(%) and Wind Speed(m/s) - April-2014

Raw Data: Calibration coefficients applied; Out of range data may be off-scale
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Frequency of ODE: Early Season Trend

Date of Helt Onset for Year 1980 Date of Helt Onset for Year 2012

Arctic Sea Ice Age, March 2013 :

<1 Year Old

60 80 100 120 140 160 180 200 220 240 B0 B0 100 120 140 160 180 200 220 240
Day of Year Day of Year

P34 vears Old Ll

The increase in frequency of ODE’s is detected in the
early portion of the season, likely due to the earlier sea
ice melt and the increase in first year sea ice. NASA
Snow Melt onset imagery shows the changing regime
of snow melt in this region. The yearly variation in ODE
frequency is due to seasonal conditions, dominant
wind direction, and sea ice conditions.

Percent of Ice in Arctic Ocean

4+ Years Old

NSIDC courtesy J. Maslanik and M. Tschudi, University of Colorado

83 8 8 89 9 93 § 9 © 01 03 05 07 09 11 13
Year



Ozone is a secondary
atmospheric pollutant

Investigate an produced by the reaction of

episode

VOC’s, CO. and NOx in the
presence of UV radiation.
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Summit, Greenland Frequency of High Ozone

2002 2003 2004 2005 2006 2007 2008 20059 200 2011 2012 2043 2014 2015

High levels of ozone at surface level
have been proven to have negative
impacts on ecosystem functioning and
human health.

High ozone levels are often influenced
by anthropogenic emissions which can
be transported long distances.
Precursor compounds to ozone
production are often released from gas
and oil production and extraction, wild
fires, vehicles, agriculture, and others.
The extent to which ozone is produced
and accumulated at ground-level is a
result of complex interactions between
meteorological conditions, emission
sources, photochemical properties of
the atmosphere, and transport of air
masses.



High Ozone Event:

July 5, 2015 Summit
Greenland Ozone was
enhanced due to
interactions with wildfire
related pollutants.
Hourly ozone mixing ratios
from July 15t to July 10th
2015 are graphed with the
10t percentile, 90"
percentile, and average for
reference.

Summit-July 2015

Summit, Greenland Hourly Surface Ozone
July 1-10, 2015
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Hysplit back trajectory analysis
shows the path that the air parcel
traveled before reaching the
measurement station. The air
mass that arrived and was
measured in Summit on July 5t
was influenced by wildfires in
North East Canada and associated
compounds from the smoke
plumes. Modis Aerosol Optical
Depth overlay displays the
interaction of the air mass and
particulates released from the
fires. NOAA Smoke Forecast
confirms the presence of smoke
in the region.




Contact:

Audra McClure-Begley Thank you fOr your time

CIRES/NOAA-GMD Associate Scientist and interest!

303-497-6823
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