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Mixed-phase clouds
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Mixed-phase clouds
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Mixed-phase clouds at Jungfraujoch
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MPC in observation ...
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Observation of mixed-phase clouds
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Observation of mixed-phase clouds
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MPC in observation ...
o0

Findings from observations
MPC mostly occur during north wind conditions

Ice crystal number concentration exceed IN concentration
at JFJ /measurement location

Remaining questions

Where does the cloud form?

Where are the relevant processes for so many ice crystals
active?

What is the role of IN in orographic MPCs?

What updraft velocities are necessary to keep water
content for so long?

What are the differences between north and south wind
cases beside the vertical velocities?
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and in the model
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Time development of MPC on 07 Feb 2013

Cloud ice content Cloud liquid content

temperature 46.555 7.97703 vertical wind velocity 46.555 7.97703
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and in the model
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LWC /(IWC+LWC) 07.02.14 16:00
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and in the model
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PDF over two north wind cases with MPC
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and in the model
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PDF over two north wind cases with MPC

Model (vertical velocities) ~ Observed (horizontal velocities)
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Conditions for MPC
[ Jelele]

At which updrafts does MPC occur?
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Conditions for MPC
[o] Jele]

Can the required velocities be calculated?

secondary ice
production

nucleation
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[e]e] o]
Can the required velocities be calculated?

Consider only WBF process (Korolev and Field 2007)
Vertical velocity most depends on T and QNI

IS
=

Requiered vertical velocity u, in ms”
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Calculation based on values after microphysics
Is this calculation sufficient for JFJ clouds?
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Conditions for MPC
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Can required velocities be calculated?

frac = IWC/(IWC+LWC)
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[ J
First findings:
COSMO reproduces measurements concerning cloud
water and ice content

Updraft velocities play a major role for the longevity of
MPC

Considering only WBF process is not sufficient
Open questions:
How to carve out aerosols influence?

Which microphysical processes mainly influence the
dependence of MPC by vertical velocities?

Upcoming steps:
Analyse microphysical and dynamical processes
Sensitivity study with different aerosol concentration
More cases

Include aerosol module
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How does the model perform in this region?
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How does the

cloud ice ing m*®

liquid water in g m*®
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model perform in this region?
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How does aerosol concentration influence?
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What is there influence in the interplay with dynamics?
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QC ( 07.02.13 16:00)
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QC, 07.02.13, level 55, sum over time
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Time development of MPC on 07 Feb 2013
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Time development of MPC on 02 Feb 2013

Cloud ice content Cloud liquid content

temperature vertical wind velocity

08
077
073 5110
069
065
061 4.282
057
053
0.49
045 3.719
0.41
0.37
033 3.362
029
025
021 3.152
0.17
013
0.09 3.034
0.05
0.01

5.110

4.282

3.719

3.362

3.152

specific cloud ice content in g m*®

3.034

specific cloud

2.955

2.955

Olga Hennebe

IAC - ETHZ

olga.henneberg@e




Time development of MPC on 18 Apr 2013
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orography at JFJ
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