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Importance of OCIO in the Atmosphere

 Reveals Chlorine Activity: OCIO (Chlorine Dioxide) is a direct indicator of active chlorine
compounds in the atmosphere, which play a crucial role in ozone destruction.

+ Reflects Ozone Depletion Potential: The abundance of OCIO correlates with the potential
for ozone layer depletion, making it a critical parameter for understanding and predicting
ozone loss.

« Confirms Montreal Protocol Success: A decline in OCIO levels is a positive sign,
indicating the effectiveness of international efforts like the Montreal Protocol in reducing
ozone-depleting substances and aiding in the recovery of the ozone layer.

 Indicator of Polar Stratospheric Clouds (PSCs): The presence of OCIO is often
associated with PSCs, which provide surfaces for chlorine activation, leading to significant
ozone loss in polar regions.




Current OCIO retrievals from TROPOMI
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Optimization of the fitting window
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« Single day 2019-08-13
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. Single day 2019-08-13
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OCIO scatter over Equatorial Pacific
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Optimization of the fitting window

344 - 378 nm
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+ Single day 2019-08-13

 All fit windows show
similar spatial
distribution, but large
negative bias for top
panels

« Bottom panel seems
to have larger noise,
but maybe just color
scale
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Dependence on SZA: 2019-08-13
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Solar against Pacific reference

« Single day 2019-08-13
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Solar Pacific
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Solar against Pacific reference
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TROPOMI OCIO: 344-389 nm

Empirical cross-section

 |dentify regions with large negative bias
« Average fit residuals from special fit (exclude

OCIO)
« Add averaged residuals as pseudo-absorbers to

normal fit (indiv. per ground_pixel)
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Evaluation against operational product
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« Two days average: 13-14 August 2019.

OCIO SCD (operational product): 344 — 389 nm

OCIO SCD (this study): 344 — 383 nm

=

P St

60°N

30°N |

180°W 120°wW 60"W 0° 60°EF 120°E 180°E 180°W 120°W 60°W 0 60°E 120°E 180°E

0.0e400 2.5e+13 S5.0e+13 7.5e+13 10e+14 1l.2e+1d 15e+14 18e+ld 2.0e+1d 0.0e400 25e+13 5.0e413 75e+13 10e+ld 12e+14 15e+14 18e+ld4 20e+14
OCIO {mal/cm?) OCIO {mol/cm?)

« A similar pattern is observed, but there are some differences over clouds and
a global offset, which may be introduced by the empirical cross-sections.
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e OCIO columns have been retrieved from TROPOMI observations.

« An appropriate selection of the fit window leads to a reduction of negative bias at
high altitudes and tropical regions, as well as artifacts over bright surfaces.

» Using the Pacific region as a reference spectrum removes stripes in OCIO columns
and reduces the global negative bias.

 The new OCIO retrieval is consistent with the operational product; however, further
analysis is needed to evaluate the differences over bright surfaces.




