Arctic low-level boundary layer clouds: In-situ measurements and
simulations of mono- and bimodal supercooled droplet size
distributions at the cloud top layer
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1. The VERtical Distribution of Ice in Arctic Clouds 3. Spatial distribution of the droplets from the
field campaign (VERDI) bimodal size distribution: Are the two modes from
. Joint research activity of seven German institutes to study Arctic boundary two different flight segments?
layer-, mixed-phase clouds. 254 m in total
« Performed in April/May 2012 above the Beaufort Sea out of Inuvik, NWT, Canada. e —
. . . . . 403 Particles=39.4% = Particles where the previously detected particle was in the same mode (55.3%)
* Four cloud particle spectrometers with partially overlapping detection . . Particles where the previously detected particle was in the other mode (44.7%)
Size ranges were operated side by side. _ A
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— Particle-by-Particle data recorded by
S — a Cloud Droplet Probe (CDP).
Measurement Platform: POLAR 5 (Basler BT-67 modification of a DC-3)
Droplets are well mixed in both modes!
_ _ _ . The distance between two detected particles is rougly
2. Droplet features inside and In the transition zone 10 cm.
of mostly liguid arctic boundary layer clouds Both modes are from one flight segment and thus
well mixed on a decimeter scale
68 km In total
4. Theoretical considerations and modeling
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— b Condensation of new droplets is very unlikely.
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5 4 . 5 ™| examined in more detall by using a model simulation study.
§ 10+ bIEEM § 103 ." .L Included effects: Evaporative and radiative cooling.
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Question: What is the development process of the second mode? _ . *
a) Activation/condensation of newly entrained CCN P
Or 4:'I"'"""I""'""I""""'I"'"""I"""'"I'""'"'I""""'I""""'I' 0 I | |
b) EvapOratlon prOCESSES 6 8 10 12 Dp{u:ndl} 16 18 20 22 0 90 $(m> 180 270

5. Conclusions

Inside the transition zone of the observed boundary layer clouds we detected bimodal SDs where the second (smaller) size mode seems to be a result
from eddy driven in-mixing of drier air with subsequent evaporation. To analyze this phenomenon in a higher resolution, a holographic instrument
capable of detecting particles in a sample volume of a few cm3 in a single snapshot (Spuler and Fugal, 2011) can be used. This will allow even smaller
mixing scales of both size modes to be investigated. Also new imaging remote sensing technigues as presented by Bierwirth et al. (2013) will help to
identify the horizontal variability of this type of cloud and help to quantify eddy driven mixing processes.
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