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Yy « HOLIMO II uses digital in-line holography to in-situ
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sample volume.

Experimental setup during
CLACE 2013 campaign

with HOLIMO II on the
platform from the

University of Manchester. Scattered UGB;z) = F Y F[Ug 1(3; 0)] HH,; 2)}

z = longitudinal coordinate

p = transversal coordinates
Camera vV, = transversal frequencies

F = Fourier transformation
H(V,;z, — z;) = filtering kernel
U(p; z) = complex wavefront

Horizontal cross-section of the HOLIMO II inlet

'* '-rﬂ | S Principle of digital in-line holography.
| Detection volume: 41 mmx3.2mmx19mm=0.25cm’

Sample volume rate: 0.25 cm’ x 33 framess =83 cm’ s’

Object detectable: 6 — 250 um
Phase distinction: >20 um

Data analysis with HOLOSUITE

A supervised learning algorithm was trained to classify ]
cloud particles based on their shape as circular water
droplets, non-circular ice crystals or falsely detected

artifacts. o e

HOLOSUITE: GNU General Public License (Fugal et al., 2009)
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Water particles Ice particles Artefacts
Example images of measured particles. For each particle the amplitude image (left

side) and the phase image (right side) is shown.
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Measurements of mixed-phase clouds Time series from the 7/2/2013 case.
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e Mountain-top field measurements from the high 7 :E\Z.\ZMO i
altitude research station Jungfraujoch, Switzerland > :
o Altitude: 3580 m a.s.1 S A m A . ia

« Campaigns at April 2012 and January/February
2013 (CLACE 2013) are presented.

16 cloud cases with in total 1800 100-s intervals
were analyzed (50 h).

e Cloud criteria: TWC > 10 mg m”
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Conclusions Outlook
® Successful development of HOLIMO I, a single cloud particle
imager, which is using digital-inline holography. e Inter-comparison of CLACE 2013 measurements with other in-situ

cloud instruments. (University of Manchester)

® Implementation of a classification algorithm to distinguish . . . o .
* Implementation of an ice crystal habit classification algorithm.

liquid particle from ice crystals by their shapes. o _
Comparision to Radar data (EPFL - LTE, Alexis Berne)

® Caused by the topography of the Jungfraujoch, two main wind
regimes with distinguished cloud properties were observed.

e Relate HOLIMO II in-situ measurements to turbulence and ice
nuclei measurements (ETH, Yvonne Boose) .

® During northerly wind mixed-phase clouds at the Jungfraujoch e Simulating the Jungfraujoch region using a regional climate model
were stabilized due to orographic lifting. to study the influence of the updraft velocity on the microphysical

® Ice crystal concentrations two magnitude higher than available cloud properties (ETH, Olga Henneberg).

ice nuclei concentrations * Build an in-situ cloud measurements system on a cable car system
to measure vertical profiles of MPCs (ETH, Alexander Beck).



