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Examples of April profiles from

Summit, Greenland (left) and Barrow, Alaska (right)
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Tropospheric profiles from Summit, Greenland

andiBarow; a (right) on 16 April 2008
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Average Seasonal Profiles at Summit (left)
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Surface Ozone Seasonal Variation at
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Hourly Average Surface Ozone at Barrow and Summit
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Surface Ozone Depletion at Barrow

Th:mmtsﬂmningday-tu-daychanﬁinmrfmmn:m- = T T T T T T[T T T T TR T T T T T TR T T T T TT]
cur at Barrow during the spring. It is not unusual for daily Barrow

ozone values to fluctuate from near zero to 30 or 40 nbar, The
near zero values may persist up to a couple of days. It is not
clear where air so depleted of ozcne originates.

-
'3

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 8, NO. C2, PAGES 11741180, FERRUARY 20, 1981

Surface Ozone Measurements in Clean Air

SAMUEL J. OLTMANS

Air Resources Laboratory, Environmental Research Laboratories, National Oceanic and Aimospheric Administration, Boulder, Colorado 80303

Surface ozone measurements at the four baseline U.5. geophysical monitoring for climatic change ob-
servatories provide a glimpse of troposphenic ozcne behavior at locations generally isolated from local
amhmpogemcmnlammalmn Variations on time scales from hours to years are considered. Ohservations
in tropical and polar regions suggest weak coupling between tropospheric and stratospheric ozone in
these regions. At subiropical and mid-latitude stations, on the other hand, there appears to be stronger
eonpling hetween tropospheric and stratospheric ozone. A small dinmal vanation in surface ozone at
Samoa may indicate photochemical influence on the ozone budget there. Some of the year-to-year differ-
ences in surface ozone at the four stations indicate possible global influences on the tropospheric ozone
budget No significant long-term trends are apparent in the data, however.
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Ozone Profiles at Barrow During April 9-15, 2009
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Ozone (ppb) Cross-section at Barrow, AK During
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Surface Ozone Depletion
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Fig. 1 A comparison of daily mean ground level O, and filterable
Br(f-Br) concentrations at Alert, Canada, in April 1986 (from
Barrie er al?), illustrating the strong inverse correlation between
' the two parameters.
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radiation at Barrow for 1976-1983 (dots), as in (A), and mean monthly
CHBr, mole fraction (squares) (Cicerone et al,, 1988). (C) Weekly mean and
standard deviations of the excess filterable Br at Barrow (Berg et al., 1983).
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! Bacause IS r\]FJUJQ anJ JnerJ bgdzun SURIRLE
~—,~ ACET0ZONEe PenaviorisTalferent Arctic:Ocear
srtes—Summlt surface 0ZONe IS more srmrlar to free
~trepospheric_behavior at the comparable altitude

(—3000 meters).

= The spring boundary layer ozone depletion at Barrow
IS very dynamic often with very rapid variations in
time and particularly with altitude.

= The presence of boundary layer depletion is strongly
driven by both the local (boundary layer behavior) and

=§yﬂ' ptic scale meteorology — ——

I eanvariations'in'the'degree of boundary
'ozone depletion appear to be linked to varying
circulation patterns, I.e. the presence of air from the
Aroticc Ocean sector or more southerly flow from the
Pacific.
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¢ Summit (April 2008)
A Barrow (April 2008)
+ Resolute (April Avg.)
< Churchill (April Avg.)
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"~~~ Comparison of
the average
tropospheric
ozone profile

for April 2008

at Summit and
Barrow with
the average

April profile at
Resolute and

Churchill.
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Ozone Vertical Profile at Summit, Greenland
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Ozone Vertical Profile at Summit, Greenland
17 April 2008 1244 GMT
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Ozone Vertical Profile at Summit, Greenland
19 April 2008 1314 GMT
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Ozone Vertical Profile at Summit, Greenland
29 June 2008 1412 GMT
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Ozone Vertical Profile at Summit, Greenland
27 June 2008 1416 GMT
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Ozone Vertical Profile at Summit, Greenland
29 June 2008 1412 GMT
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Ozone Vertical Profile at Summit, Greenland
2 July 2008 1503 GMT
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2003 Profils

Ozone Vertical Profile at Summit, Greenland
10 July 2008 1749 GMT Initial hPa, End hPa
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Average Seasonal Profiles at Summit (left)
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Average Seasonal Profiles at Summi
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April 2008 Profiles at Summit
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April 2008 Profiles at Barrow
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Ozone Vertical Profile at Barrow, Alaska
5 April 2008 2215 GMT
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Ozone Vertical Profile at Barrow, Alaska
16 April 2008 2152 GMT
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Ozone Profiles at Barrow During the Period
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