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Motivation and goal of the study Data and Method

Only a few observational studies exist on warm conveyor belts (WCBs), most » WCB frajectories based on ERAS reanalyses for climatological analyses and on WCB air masses form part of vertically extended, strongly precipitating clouds, in

knowledge about these dynamically and physically important airstreams is based IFS operational analyses (cycle 40r1) for a case study - particular during their ascent. The cloud parts below and above the WCB air parcels often
on (re-)analysis and forecast data. * WCB selection criterion: Ascent > 600 hPa in 2 days in the vicinity of an form in air masses with comparatively weak ascent.
extratropical cyclone (Madonna et al. 2014, J. Clim.)

» (Goals of this study:

. Observations from polar-orbiting satellites: @ Convection can occur above the WCB inflow (consistent with Oertel et al. 2019, QJRMS).

» Reflectivity profiles from the CloudSat radar (Stephens et al. 2002, BAMS)
* lce water content (IWC) profiles from DARDAR (Delanoe and Hogan 2010,
JGR), a combination of CloudSat radar and CALIPSO lidar data

@ In the upper troposphere, after the main ascent phase, the WCB air parcels form part of
thin ice clouds or they are cloud-free.

« Gain an observational perspective on WCBs by combining for 11 Northern
Hemisphere winters satellite observations with ECMWF analyses and

reanalyses. . . .
1.1 km horizontal and 60 m vertical resolution The highest radar reflectivities along WCBs typically occur at relatively low latitudes
« Characterize the vertical cloud and precipitation structure of WCBs in terms . Identification of matches between WCB air parcels and satellite overpasses for (mean ~35°N). They are associated with particularly deep and strongly precipitating
of vertical extent, radar reflectivity and ice water content. 11 NH winters (Dec 2006 to Jan 2016) clouds that occur not only during the ascent, but also in the inflow and outflow region.

- 236'385 matches ("match™. WCB air parcel is within 50 km of satellite)

« Evaluate the representation of ice and snow in WCB clouds in the ECMWF ‘ The ERAS reanalyses and IFS operational analyses are able to capture the broad

(re-)analysis data. « Selection of “strong WCBs”: 5% of matching WCB air parcels with highest structure of snow and ice water contents remarkably well, but the peak values are
reflectivities in each 0.5 km height bin underestimated and the transition between cloudy and cloud-free regions is smoother.
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