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Examples of April profiles from 
Summit, Greenland (left) and Barrow, Alaska (right)

Summit Barrow



Tropospheric profiles from Summit, Greenland 
(left) and Barrow, Alaska (right) on 16 April 2008



Average Seasonal Profiles at Summit (left) 
and Resolute, Canada (75N)
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Surface Ozone Seasonal Variation at 
Summit (72N) and Barrow (70N)



Hourly Average Surface Ozone at Barrow and Summit
for April and July 2008



Surface Ozone Depletion at Barrow



Ozone Vertical Profile Cross-section from
Ozonesondes at Barrow in April 2008



Ozone Profiles at Barrow During April 9-15, 2009

Surface Ozone
Ozonesonde



Ozone (ppb) Cross-section at Barrow, AK During 
March 13, 2009 (Day 72) - April 16, 2009 (Day 106)
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Per
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Surface Ozone Depletion
(connecting to halogen chemistry)
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Hourly Average 
Surface Ozone at 

Barrow for
April 2007, 2008 

and 2009



Back 
Trajectories 

from Barrow for
16 April 2008 
and 19 April 

2008



Clustered Back Trajectories from Barrow for
April 2007 and April 2008



Fraction of  
Surface Ozone 

Hourly 
Averages at 
Barrow for 

April ≤ 10 ppb



Fraction of  Surface Ozone Hourly Averages at 
Barrow for March, April, and May ≤ 10 ppb



Conclusions
Because of its altitude and inland location Summit 
surface ozone behavior is different from Arctic Ocean 
sites. Summit surface ozone is more similar to free 
tropospheric 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 
synoptic scale meteorology.
Year to year variations in the degree of boundary 
layer ozone depletion appear to be linked to varying 
circulation patterns, i.e. the presence of air from the 
Arctic Ocean sector or more southerly flow from the 
Pacific.



Comparison of 
the average 
tropospheric 
ozone profile  
for April 2008
at Summit and 
Barrow with 
the average 

April profile at 
Resolute and 

Churchill.

Summit (April 2008)
Barrow (April 2008)

+ Resolute (April Avg.)
Churchill (April Avg.)



Hourly Average Surface Ozone at Summit for
April, May, June, and July 2008



1 April 2008 Profile at Summit



17 April 2008 Profile at Summit



19 April 2008 Profile at Summit



June and July 2008 Profiles at Summit



27 June 2008 Profile at Summit



29 June 2008 Profile at Summit



2 July 2008 Profile at Summit



10 July 2008 Profile at Summit



Conclusions



28 June 2008 Profile at Summit



Average Seasonal Profiles at Summit (left) 
and Churchill, Canada (59N)
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Average Seasonal Profiles at Summit
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Comparison of the 
average April 

tropospheric ozone 
profile at Summit 
with April 2008Summit

April 2008

Summit
April Average 



April 2008 Profiles at Summit



April 2008 Profiles at Barrow



Ozone Profiles at Barrow During the Period
April 14-19, 2008
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