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Model simulations and polarimetric observations — The
need for sufficient hydrometeor information
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Model simulations and polarimetric observations — The
need for sufficient hydrometeor information
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Model simulations and polarimetric observations — The
need for sufficient hydrometeor information
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Monte-Carlo Langrangian particle model McSnow
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Why McSnow ?

= Information about hydrometeors:
size, mass, rime mass , etc.

= Allows implementation of current
knowledge about cloud
microphysical properties

S. Brdar and A. Seifert (2018). McSnow — A Monte-Carlo particle model for riming and aggregation of ice particles in a
multidimensional microphysical phase space, Journal of Advances in Modeling Earth Systems 10,
10.1002/2017MS001167
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Why McSnow ?

= Information about hydrometeors:
size, mass, rime mass , etc.

before coalescence after coalescence
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= Allows implementation of current

knowledge about cloud N -
microphysical properties ' c T C

Real-Droplet

S. Brdar and A. Seifert (2018). McSnow — A Monte-Carlo particle model for riming and aggregation of ice particles in a
multidimensional microphysical phase space, Journal of Advances in Modeling Earth Systems 10,
10.1002/2017MS001167
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Why McSnow ?

= Information about hydrometeors:
size, mass, rime mass , etc.
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= Allows implementation of current

knowledge about cloud ,_ - &
microphysical properties ' c e ¢

Real-Droplet

= 1D rain shaft-like simulations (" ("

= 2D/3D coupled simulations with
ICON

S. Brdar and A. Seifert (2018). McSnow — A Monte-Carlo particle model for riming and aggregation of ice particles in a
multidimensional microphysical phase space, Journal of Advances in Modeling Earth Systems 10,
10.1002/2017MS001167
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Synergies of observations and modeling

Processes Prognostic Variables

nucleation

ice mass m,
vapor diffusion

sedimentation

number of monomers
coalescence

aggregation
rime mass m,

riming

rime splintering
rime density p,

melting & shedding

hydrodynamic breakup
liquid mass m,,
collision breakup

Locatelli & Hobbs 74
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Synergies of observations and modeling

1. vapor diffusion

Processes Prognostic Variables )
asymmetry of single crystals
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Synergies of observations and modeling

Processes

sedimentation
coalescence @

aggregation

riming

rime splintering

melting & shedding

hydrodynamic breakup e
collision breakup

Locatelli & Hobbs 74

1. vapor diffusion

Prognostic Variables )
asymmetry of single crystals

nucleation
0 ice mass m,
vapor diffusion .
| 2. aggregation :

collision and sticking efficiencies

number of monomers

rime mass m,

rime density p,

L3

liquid mass m,,
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Synergies of observations and modeling

Processes Prognostic Variables
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ice mass m,

vapor diffusion

sedimentation

number of monomers
coalescence

aggregation

rime mass m,

riming

rime splintering

rime density p,
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hydrodynamic breakup
liquid mass m,,
collision breakup

Locatelli & Hobbs 74

vapor diffusion
asymmetry of single crystals

aggregation
collision and sticking efficiencies

riming
evolution of PSD during riming
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Synergies of observations and modeling

vapor diffusion

Processes Prognostic Variables )
asymmetry of single crystals

nucleation

ice mass m,

vapor diffusion

2. aggregation :
collision and sticking efficiencies

sedimentation

number of monomers
coalescence

. 3. riming :
aggregation 3 . . ..
2 Y evolution of PSD during riming
4 rime mass m,
~f 3 ':H
riming
rime splintering

melting & shedding spectrum and their origin

4. rime splintering / SIP :

rime density p, secondary modes in Doppler

L3

hydrodynamic breakup
e liquid mass m,,

CO| II sion breakup Locatelli & Hobbs 74
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Synergies of observations and modeling

vapor diffusion

Processes Prognostic Variables )
_ asymmetry of single crystals
nucleation
ice mass m,
vapor diffusion .
2. aggregation :
sedimentation collision and sticking efficiencies
number of monomers
coalescence
. 3. riming :
aggregation . . ..
, evolution of PSD during riming
rme mass m,
riming
_ ,_ 4. rime splintering / SIP
rime splintering .
rime density p, secondary modes in Doppler
melting & shedding spectrum and their origin
k
hydrodynamic breakup
8 iquid mass m, - different scenarios paired with

CO| II sion breakup Locatelli & Hobbs 74

observations to find explanation
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Columns and Plates
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Inherent Growth Ratio

Inherent Growth Ratio after Chen and Lamb (1994, recreated)
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Inherent Growth Ratio after Chen and Lamb (1994, recreated)
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crystal mass compared to measurements of Takahashi '91 (10 min)
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aspect ratio compared to measurements of Takahashi '91 (10 min)
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What's next?

Case studies

Habit specific
riming & SIP

Habit prediction
in McSnow

Jan-Niklas.Welss@dwd.de 9
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What's next?

Case studies

. KDP 20190122 15:10:00

Habit specific
riming & SIP
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eff. density

after 10 min of vapor growth
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