Contents

1. o =V T o 3
2.  Atmospheric Remote Sensing — Missions and SENSOrS .........cccccrrrrrneersnsnnsssss s 5
2.1 SCIAMACHY Quality WOrKing GIrOUP .......oeiiei e 5
2.2 SCIAMACHY Operations SUPPOIt in REIFOSPECT ......vviiiieieiec e 9
2.3 SCIAMACHY Spectral Response Function: In Flight Retrieval and Analysis............cccccoooiiiiiiiin. 12
2.4 Sentinel-5 Precursor LeVEl 2 PrOJECE. .. ......oii e, 14
2.5 Sentinel-4 Straylight Correction AlgOrithm .. ..o, 16
2.6 Sentinel-4 Level 2: Heterogeneous Scene Characterization............ccccooovviiiiiiiiiiiic e, 17
2.7  MERLIN Level 0-1 Data PrOCESSING .......vveiiieeeee e, 19
2.8 Payload Monitoring for the MERLIN Lidar MiSSION ........c..veiiiiiiiieeeeicee e, 22
2.9 MAX-DOAS Measurements During the CINDI-2 Campaign .......coooviiiiiiiiiiiiieeieee e 24
3.  Atmospheric Remote Sensing — Methods..........ccccoceiiimirrirrinrnrr e 29
3.1 Operational Atmospheric Composition SAF Trace Gas Column Products from GOME-2.............. 29
3.2 Improvement of Total and Tropospheric NO, Column Retrieval for GOME-2............................... 31
3.3 Validation of Carbon Monoxide Vertical Column Densities from SCIAMACHY

Infrared Nadir ODSErVAtIONS ........oiviiiii e 33
3.4 Adapting the OCRA Cloud Fraction Algorithm to the Geostationary Sentinel-4 Mission.............. 35
3.5  New UPAS-2 Configuration CONCEPT .. ....ooiimiiiie e, 37
3.6 ADM-Aeolus Mie and Rayleigh Algorithm Performance Assessment.............ccocveeeveiieeeeiiiiee, 38
3.7  ADM-Aeolus ENd-to-ENd SIMUIATOT.........oiiiiiiiiic e, 40
3.8 Diagnostics of Tikhonov-type Regularization Schemes for Analyzing MTP Data...............ccc......... 42
3.9 Radiative Transfer Model for the Retrieval of Cloud Properties from DSCOVR-EPIC ..................... 45
3.10 Deriving Ozone Profile Shape from Satellite UV Measurements ............occvoviiviiiieiiiiiieeeicee, 48
3.11 Assessment of some Closed-form Expressions for the Voigt Function ............cccc.ccoooviiiiin, 50
3.12 Computational Aspects of Speed-dependent Voigt Profiles..........ccccccovviiiiiiiiiiiicecc 52
3.13 Matrix-exponential Formalism for Deriving Fast Approximate Models ............cccccoovviiiiiiiiiiinn, 54
3.14 Python Tool for Radiative Transfer Calculations............cc..oooiiiiiiiii e, 55
4. Atmospheric Remote Sensing — Applications.........cocc e 57
4.1  Extended ESA-CCI GOME-type Total Ozone Essential Climate Variable: Climate

APPICATIONS ..o 57
4.2  Anthropogenic SO, Emissions Detected by GOME-2 ... .......cccooiiiiiiie e 60
4.3  Tropospheric Ozone Columns in Relation to EI Nifio and Fires ..............ccccooviiiiiieii 63
4.4 SOFIA: Science at 14 Km ARITUGE......oooii e 66
4.5 Computational Exploration of Chemical Space for Astrobiology ............cccoveiiiiiiiiiiiiiee 69
4.6 Characterization and Retrieval of Atmospheric Parameters of Terrestrial Extrasolar

Planets Around COOl HOST STAS .. ...oiiiiiii i, 71
5. [T Y0 ] 41T 0 1 = ) o 73
5.1 JOUMAI PAPEIS ..o 73
5.2 CoNference PreSentationS ..........ooiiiiiii oo 74
5.3 Attended CONTEIENCES .....veiiiiiie e 78
5.4 ACAACMIC DEGIEES. ... . ettt 79
Annex: Abbreviations and ACrONYMS.........ccciiiiimirirr s mme s 81



