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Atmospheric comparisons of electrochemical cell
ozonesondes with different cathode solution strengths
and from different manufacturers: A method to
homogenize 0.5% and 1.0% KI measurements
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A balloon flight to compare 18 ozonesondes with an ozone photometer, and with
ozone column measurements from Dobson and Brewer spectrophotometers was com-
pleted in April 2004. The experiment consisted of 12 electrochemical concentration
cell ozonesondes, 6 from Science Pump Corporation (SP) and 6 from ENSCI Corpo-
ration (ES), prepared with cathode solution concentrations of 0.5% KI (half buffer)
and 1.0% KI (full buffer). Auxiliary ozonesondes consisted of 2 electrochemical con-
centration cell sondes with 2.0% Kl (no buffer), two reconditioned sondes, and two
Japanese-KC96 sondes. Precision of each group of similarly prepared ozonesondes



was < 2-3%. The 6 ozonesondes prepared according to the manufacturer’s recom-
mendations (SP, 1.0% KlI, ES 0.5% KI) overestimated the photometer measurements
by 5-10% in the stratosphere, but provided ozone columns in good agreement with

the ground-based spectrophotometer measurements. This is consistent with the dif-
ference £5%) in ozone photometer and column measurements observed during the
experiment. Using cathode cell concentrations of 1.0% KI for ES sondes caused over-
estimates of the photometer by 10-15% and of column ozone by 5-10%. In contrast

0.5% Kl in SP sondes led to agreement within 5% with the photometer, but underesti-

mates of column ozone.

Diluting the solution concentration from 1.0% to 0.5% Kl causes an approximately
linear, pressure dependent, decrease in ozone for both SP and ES sondes. The lin-
ear relation, ratio (0.5KI/1.0KI) = 0.9 + 0.024 * lgg(Pressure), homogenizes the
0.5% and 1.0% Kl measurements for both the ES and SP sondes. Additionally 17 dual
ozonesonde flights comparing ES sondes flown with 0.5% Kl and 1.0% Kl have been
completed at high southern latitudes (78°S) in the period August through October,
between 1996 and 2006. For 12 of these 17 comparisons, similar linear transfer func-
tions were successful in converting the 1.0% Kl measurements to measurements in
agreement with the 0.5% KI measurements. The five measurements when such trans-
fer functions could not homogenize the 0.5% and 1.0% KI were completed on days
when there was severe ozone loss. Similar large ozone loss regions were observed on 3
of the 12 comparisons when a linear relation was successful. Averaging the individual
fits for the 12 cases where a linear relation could homogenize the 0.5% and 1.0% KI
measurements resulted in a fit almost identical to the one observed during the April
2004 intercomparison.



