LUDWIG-

MAXIMILIANS-
UNIVERSITAT
MUNCHEN

U EarthCARE - Science Application Studies on
Radiative Heating in North African Aerosol Plumes

Sabrina Zechlau'-¢; Silke Grof3'-4; Martin Wirth?, Florian Ewald?
"Meteorological Institute, Ludwig-Maximilians-Universitat Minchen, Munich, Germany; ?German Aerospace Center DLR Oberpfaffenhofen, Germany

Enhanced Saharan air layer water vapor concentrations EarthCARE-like payload onboard HALO
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* (i) No SAL signature in lidar measurements, only some residual 1
dust in marine boundary layer — enhanced values of 6,53, 0= ——

e (Il) Pronaunced backscatter signals at 3-4 km altitude
e |ncreased water Vapor mass mixing ratio (r.,: 3-5 g/kg) in SAL-altitude
and increased backscatter ratio (Rg3»)
e This correlation is also presend in radiosonde profiles at the African coast
indecating an importand roul of SAL in water vapour transport
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e Measurements with the DIAL show, that water vapour uis the main vapon
driver for heating in the SAL layer
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Winter time Saharan Air Layer (SAL) Summary and Conclusions
« EarthCARE - like payload over the Northern west Atlantic including also a water
« (Case study during EUREC#A Campaigne at Barbados in 2020 vapour DIAL
« Characterization of long-range transported aerosol layers « Enhanced water vapour mixing ratios were detected together with dust laden
« Main dust season in June/July/August regions — predominantly in SAL regions
« 3 days of significant dust transport during dry season to Caribbean » Detailed analysis of the vertical structure shows that water vapour is the main for
« Dust impact on heating rate profiles and cloud top height distribution atmospheric heating rates
« Different vertical structure of heating rate profile compared to summertime « Modification of heating rate profile with maximum SW-heating and LW-cooling at
« Strong gradient on top of mixed layer (transition layer) the top of the SAL
« Different impact on cloud structure depending on vertical mixing » Net heating rate decreases with height: indicator for vertical mixing and instability
* Development of convection underneath SAL is suppressed

References

Gutleben, M., et al. (2019). Cloud macro-physical properties in Saharan-dust-laden and dust-free North Atlantic trade wind regimes: a lidar case study. Atmospheric Chemistry and Physics (ACP), 19 (16), Seiten 10659-10673. Copernicus
Publications. DOI: 10.5194/acp-19-10659-2019 ISSN 1680-7316

« Gutleben, M., et al. (2019). Impacts of water vapor on Saharan air layer radiative heating. Geophysical Research Letters, 46 (24), Seiten 14854-14862. Wiley. DOI: 10.1029/2019GL085344 ISSN 0094-8276

« QGutleben, M., GroB, S., Wirth, M., and Mayer, B., (2020). Radiative effects of long-range-transported Saharan air layers as determined from airborne lidar measurements. Atmospheric Chemistry and Physics, 20 (20), Seiten 12313-12327.
Copernicus Publications. DOI: 10.5194/acp-20-12313-2020 ISSN 1680-7316

« Gutleben, M., GroB, S., Heske, C., & Wirth, M. (2022). Wintertime Saharan dust transport towards the Caribbean: an airborne lidar case study during EUREC 4 A. Atmospheric Chemistry and Physics, 22(11), 7319-7330.

Deutsches Zentrum fur Luft- und Raumfahrt e.V. Institut fur Physik der Atmosphare
http://www.dlr.de/ipa




