Tropical Tropospheric Ozone from GOME_2 and extension to the
extra tropics
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The convective cloud differential method

GOME_2 MLS

Besides the success of the convective cloud differential method to retrieve the
tropospheric ozone column, it is limited to tropics (20°S to 20°N). Therefore we
are investigating methods to calculate the tropospheric ozone column also in
subtropical to mid latitude.

Following the well established OMI-MLS (3) data product we worked on a
combination of GOME_2 total columns with stratospheric columns retrieved
from the MLS stratospheric ozone profiles. The principle algorithm is as follows:

 Integrate the MLS mixing ratio between the tropopause and 0.5hPa

« Total ozone column is dominated by the stratospheric column (up to 90%,).

« Dense clouds shield the tropospheric column from satellite observations.

« The above cloud column is a good approximation for the stratosphere.

 In the tropics the longitudinal dependency of the stratospheric ozone column
is low.

« The stratosphere is estimated based on the above cloud column for the region
between 70°E and 170°W. Here low ozone concentration above deep
convective clouds are observed.

« Correction term corrects for varying cloud altitudes.

« Harmonized to 10 km (280 hPa, close to the average cloud altitude).  Grid daily MLS stratospheric columns and interpolate linear for missing grid
« The harmonized above cloud columns are averaged over a month for certain cells
latitude bins (1.25°) to “stratospheric” columns. « Grid daily cloud free total GOME_2 data

* To gain the tropical tropospheric ozone column (TTOC) the stratospheric  «  Syptract daily MLS stratospheric column from daily GOME_2 total column
column is subtracted from the total column for cloud free pixels, monthly
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Fig 4: Example result for GOME_2 MLS tropospheric ozone column.
Some enhancements e.g. eastern Mediterranean, northern India or east
Asia are clearly visible.
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Fig 2: Example result for GOME_2 CCD tropospheric ozone column. e TR
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and the indices for ENSO, QBO, Solar activity.

* In general the tropospheric ozone in the tropics increases by 0.7 DU /
decade. We also calculated the trends on a regional basis (5°x5°).
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Fig 5: Comparison between GOME_2 MLS and GOME_2 CCD for May
2007. To compensate for different altitude ranges (280 hPa and ~100 hPa)
the average tropospheric mixing ratio is compared instead of the

trend in tropospheric ozone column
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Fig 3: Distribution of trends in tropospheric ozone columns, significant
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trends are indicated by a crosses. In most parts of the tropics the TTOC
seems to increase, only over New Guinea and the Pacific a significant
negative trend is found.
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