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4.- Statistical Results

Based on the analysis in Box 2 & 3 and applied to the whole wintertime data
from Nov 2019 to April 2020, the following results are found:
@ Cloud coupling classification: criteria based on the virtual potential temper-

3.- Cloud-sea ice coupled case study 18th Nov 2019

Cloudnet target classification is used to determine cloud macro- and microphysical properties. Radiosondes are
used to obtain information on the thermodynamic states of the atmosphere, e.g. 0,, VIW VT, wind vectors, and Ri,.

1.- Research Objectives

The study focuses on the observation of Arctic mixes-phase clouds and sea ice |
leads to address the following research questions:

Trajectories considered

e Are cloud properties influenced by the presence St @ Synergy of the ship-based zenith observations are needed to apply the Cloudnet classification algorithm.
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as conveying mechanism for the coupling as a plausible approach,

Figure 7: [a] mean single cloud layer LWP vs. LF (black-line in Fig. 6) with colour-

coded cloud top temperature. [b] Same but for IWP of same cloud layer. [c] I'ciouq as

defined in Eq. 3 vs. LF with colour-coded cloud thickness.
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ence the wind vectors at max VW VT (top panel) and
SIC for the same region is also shown in light-blue

. . e When Leads are present, coupled clouds witt
(right y-axis).

@ Sea ice - atmosphere coupling conceptual model
Vertical gradient of water vapour transport (VW VT) is calculated from specific
humidity ¢, [¢ g~ '] and horizontal wind @, [m s~!] from radiosonde profiles, fol-

lowing

e Increasing of LWDP w4
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Fig. 7 [c] shows the gradient of cloud temperature defined as Eq. 3. The most neg-
ative I'cjouq are close to a moist adiabatic lapse-rate. Positive values indicate a tem-
perature inversion at cloud top.
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The direction of maximum transport (see grey lines in Fig. 2) is used to relate LF
withizenith observations at RV Polarstern .
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