
 SCIAMACHY Limb H
2
O  

 
K. Weigel, A. Rozanov, K. Bramstedt, S. Kowalewski,  

K.-U. Eichmann, M. Weber,  H. Bovensmann,  
and J.P. Burrows 

IFE/IUP, University of Bremen, Germany 

 

Frascati, 25.02.2015 

weigel@iup.physik.uni-bremen.de 

SQWG-3 MTR 
February 2016 

                Fachbereich 1 
 Institut für Umweltphysik/Fernerkundung          Physik/Elektrotechnik 



weigel@iup.physik.uni-bremen.de 

SQWG-3 MTR 
February 2016 

• V3.01 

– Summary 

– Known issues 

• V4.0 

– Retrieval 

– Aerosol correction 

– Preliminary time series 

• Comparison 

• Outlook for SQWG-3 

• Summary 

 

 Outline 



weigel@iup.physik.uni-bremen.de 

SQWG-3 MTR 
February 2016 

• Result of SHARP and SPIN, published: 
Weigel et al. 2016 

• SCIATRAN V3.1 

• Data used: 

– L1 V7.03 and V7.04 U and W,  
1353-1410nm,  
without radiometric calibration and 
polarization correction 

– HITRAN 2008 + updates 

– ECMWF Era Interim temperature 
and pressure 

– Aerosol extinction retrieved at 1090 
and 1552nm 

• Filters prior to the retrieval:  

– Clouds above 10 km (SCODA V19) 

– South Atlantic Anomaly 

• Filter for retrieval results:  convergence 
within 12 iterations 

 

 

 V3.01 - Summary 
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• Dry  compared to other instruments and 
SCIAMACHY occultation data above about 20km 

• Decrease of resolution with height 

– No „tape recorder“ signal visible above 
19km 

• Possible issues with aerosol correction 

• Time consuming retrieval, only every 8th day 
globally and every 2nd 45°S-45°N processed 

• L1 Version changes from 7.03 to 7.04U and W 

 

 V3.01 - Known issues 
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• SCIATRAN V3.5, using MPI, new high grid 
and regularization 

• Data used: 

– L1 V8.01 and partly V8.02,  
1353-1410nm, without radiometric 
calibration and polarization 
correction 

– HITRAN 2012 

– ECMWF Era Interim temperature 
and pressure, altitude corrected 

– New aerosol extinction retrieval at 
1090 and 1552nm 

• Filters prior to the retrieval:  

– Clouds above 10 km (SCODA V21) 

– South Atlantic Anomaly 

• Filter for retrieval results:  convergence 
within 12 iterations, new filters will be tested 

• Test data set every 32th day globally 

 

 

 V4.0 - Summary 
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 V4.0 - Retrieval 

• Measured spectra at about 12.0, 15.3, 18.6, 21.9, 25.2 
km used, altitude range 10-25km (11-23km) 

• Vertical resolution / sampling: 2.5 km / 3.3 km at 
tangent point 

• Limb spectra 

• Scattered solar 
radiation 

• 1353-1410 nm  

• SCIATRAN V3.5: 

– Calculation of 
refraction 
improved 

– MPI 
implemented 
(allows 
effective use 
of high 
performance 
computers) 

– “Odd-even-
effect” 
correction 
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• New a priori, height grid, and regularization, mie model used 

 

 

 V4.0 - Aerosol correction 
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• New a priori, height grid, and regularization 

 

 

 V4.0 - Aerosol correction - AVK 
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• 11 days in 2011 

 

 

 

 Comparison: V4.0 and V3.01, profiles 



weigel@iup.physik.uni-bremen.de 

SQWG-3 MTR 
February 2016 

• 11 days in 2011 

 

 

 

 Comparison: V4.0 to V3.01, profiles 
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V4.0 

 

 

 Comparison with MLS V3, profiles 
V3.01 
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V4.0 

 

 

 Comparison with SCIAMACHY solar 
occultation, profiles 

V3.01 
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 Comparison with MLS V3, time series 
V4.0 

 

 

V3.01 
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• Improve regularization of V4.0? 

• Change to new cloud product? 

• Process denser/complete time series based on L1V8 

– Processing is time consuming, time depends on 
available resources on high performance 
computers  

– Complete processing needs several month 

– Processing of complete data based on L1V9 
probably not possible within SQWG-3 

– Feasibility study planed for SQWG-3 

• Validation, documentation, and publication 

• Homogenized data format for L2 scientific products? 

 

 Outlook for SQWG-3 
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• SCIAMACHY Limb H2O V3/V3.01, published in Rozanov et al. 
(2011) and Weigel et al. (2016) 

• New version V4.0 currently processed, test data set every 32th 
day completed for L1V8.01 

– Improved aerosol correction 

– New height grid and regularization 

– Effective use of high performance computers with MPI 
parallelization (SCIATRAN 3.5) 

– Shows better resolution and agreement with MLS V3 time 
series in lower stratosphere 

– But probably unrealistic oscillation in some profiles: Change 
regularization? 

– Radiometric calibration cannot be used also for L1V8 

• Processing time consuming, within SQWG-3 version based on 
L1V8 but probably not possible for L1V9 

 

 Summary 
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• 11 days in 2011 

• V4.0 shows 
improved: 

– Convergence  

– RMS of the 
residua 

– Resolution 

• Issues:  

– Higher 
spread  

– Oscillations 
above 20km 

 

 

Comparison: V4.0 and V3.01, histogram 
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 V3.01 - Retrieval 

 Measured spectra at about 12.0, 15.3, 18.6, 21.9, 25.2 
km used, altitude range 10-25km (11-23km) 

 Vertical resolution / sampling: 2.5 km / 3.3 km at 
tangent point 

• Limb spectra 

• Scattered solar 
radiation 

• 1353-1410 nm  

• SCIATRAN V3.5: 

– correlated-k 

– Tikhonov 
regularization 

– Multiple 
scattering 

– Includes 
methane, 
albedo, 
scaling of the 
tropospheric 
profile and 
aerosol 
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Comparison to MLS V3, time series 

V4.0 

 

 

V3.01 
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 Comparison: V4.0 to V3.01, histogram 
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 V4.0 - Comparison to MLS, time 
series 

V4.0 

 

 

V3.01 

 

 


