Trinidad Head Ozone Sonde Analysis and Comparison with the PHOBEA 1999 Aircraft Data

Ozone sondes from Trinidad Head CA are available from 1998 – 2000, roughly one sonde per week.  Trinidad Head is located at 41.05N abd 124.15W.  The files report ozone mixing ratios every 0.25 km, from the surface through the stratosphere.  

In order to compare Trinidad Head ozone sonde data with that gathered during PHOBEA, the ozone data from each Trinidad Head sonde was averaged into 2 km bins from 0-8 km (i.e., from 0-2, 2-4, 4-6, and 6-8 km).  Also, only sondes occurring during the dates of the PHOBEA campaign are considered (i.e., late March – April).  This resulted in 6, 6, and 5 sondes for 1998, 1999, and 2000, respectively.  

The binned ozone data from each sonde was then averaged with the other sonde data for that year.  Hence, the six 0-2 km data points for the 1998 sondes were averaged together to get a 0-2 km average and standard deviation for 1998 (late March – April).  The same procedure was performed for the 2-4, 4-6, and 6-8 km layers and for 1999 and 2000 (see the attached figure).  In addition, the data for all three years was averaged together (17 data points per 2 km layer).  

The attached figure presents the average data from 0-8 km.  The PHOBEA averages are plotted with both the 1999 Trinidad Head data and the 98-00 average Trinidad Head data.  The comparison of 1999 Trinidad Head data with PHOBEA is as close as one could hope for.  But it seems that in 1999 there was somewhat more ozone present than during 1998 and 2000.  Hence, the PHOBEA data show slightly higher mixing ratios of ozone than the 98-00 average.

For the Trinidad Head 1999 and 2000 data, I ran back trajectories to identify instances of continental flow (trajectories were unavailable for 1998), since the PHOBEA data had also been screened to remove instances of continental flow and I wanted to compare “apples with apples” so to speak.  In 1999 3 of 6 of the 0-2 km air masses showed continental flow, 1 of 6 in the 2-4 km layer, and all above this was marine flow for all air masses.  However, removing the continental flow cases had no statistically significant difference on the averages.  Hence, the analysis above compares all the data without regard to continental or marine flow (in 2000, all the 0-2 km layers showed continental flow, and one sonde showed continental flow from 0-6 km).  

After the figure there are tables of the Trinidad Head and PHOBEA data in case you want the exact numbers.  
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Average ozone mixing ratios (ppbv) for ozone sondes at Trinidad Head CA from late March – April, 1998 to 2000.
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1
45.0
6.1
46.0
4.0
42.2
8.6
44.5
6.1
46.3

3
56.2
6.6
57.5
5.5
55.0
7.7
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6.2
58.5
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10.7
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Average ozone mixing ratios (ppbv) during the PHOBEA experiment in 1999.
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