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Abstract:

The TOPAS (Tikhonov regularized Ozone Profile retrievAl with SCIATRAN) algorithm to retrieve 
vertical profiles of ozone from space-borne observations in nadir viewing geometry has been 
developed and applied to TROPOMI L1B spectral data version 2. From the limited time period of 
the version 2 dataset available, spectral radiances from channel UV1 and UV2 between 270 nm and 
331 nm are used for the retrieval. A re-calibration of the measured radiances is required using 
comparisons with simulated radiances with ozone limb profiles from collocated MLS/Aura used as 
input.

Studies with synthetic spectra show that individual profiles in the stratosphere can be retrieved with 
the accuracy of about 10%. In the troposphere, the retrieval errors are larger depending on the a-
priori profile used. The vertical resolution varies between 6 and 10 km above 18 km altitude and 15 
- 25 km below. There are about 6 degrees of freedom between 0 and 60 km.

The TOPAS ozone profiles retrieved from TROPOMI were validated using data from ozone sondes 
and stratospheric ozone lidars. Above 18 km, the comparison with sondes shows excellent 
agreement within less than ± 5% for all latitudes. The standard deviation of mean differences is 
about 10%. Below 18 km, the relative mean deviation in the tropics and northern latitudes is still 
quite good remaining within ± 20%. At southern latitudes larger differences of up to +40% occur 
between 10 and 15 km.

The validation of stratospheric ozone profiles with ground-based lidar measurements also shows 
very good agreement. The relative mean deviation is below ± 5% in the 18 - 45 km range with a 
standard deviation of 10%. A pilot application for one day of TROPOMI data with a comparison to 
MLS and OMPS confirmed the lidar validation results. The relative mean difference between 
TROPOMI and MLS or OMPS is largely below ± 5% between 20 and 50 km except at very high 
latitudes where differences are getting larger.

To improve the ozone profiles in the upper troposphere we add CrIS/SuomiNPP thermal infrared 
measurements in our UV retrieval. First results from the combined IR and UV retrieval using 
collocated TROPOMI and CrIS data are presented.
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Abstract:

Stratospheric aerosols alter the radiative budget of the Earth affecting the global temperature and 
interact with stratospheric trace gases leading to ozone depletion. Thus, the vertical and spatial 
distribution of stratospheric aerosols is crucial for the initialization of climate models, investigation 
of geoengineering, validation of aerosol micro-physical models, and improvement of trace gas 
retrievals. We present an optimal estimation method to retrieve the stratospheric aerosol particle 
size distribution parameters (mode radius and distribution width, number density) or the extinction 
coefficient on a global scale from limb observations of SCIAMACHY (Scanning Imaging 
Absorption spectroMeter for Atmospheric ChartograpHY) operated aboard Envisat between 2002 
and 2012. Retrieved particle size distribution profiles are compared with in-situ balloon-borne 
measurements from Laramie, Wyoming. Both data-sets agree below 25 km but differences increases
with higher altitudes. A better consistency is obtained if the number density is retrieved in addition 
to the mode radius and distribution width. The stratospheric plume evolution after the eruption of 
Sarychev in the Kuril Islands, Russia, in June 2009 is investigated and compared to simulations 
from the aerosol-climate modelling system ECHAM5-HAM. Differences can be attributed to 
uncertainties in the simulated vertical aerosol transport.


