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The PolarCAP project

Combined remote sensing and modelling of cloud 

microphysical perturbations in supercooled 

stratus clouds
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By utilizing cloud seeding, it is possible to
disentangle the contributions of primary and
secondary ice formation to the glaciation
process of supercooled stratiform clouds.
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COSMO-SPECS

In spectral bin schemes the particle mass is

discretized so that the hydrometeor spectra

are divided into size bins for which number

and mass are considered (e.g., Reisin et al.,

1996; Khain et al., 2004).

In those schemes initial aerosol particle

spectra are explicitly included and the

particle, drop, and ice particle spectra evolve

freely.

Thus, spectral microphysical schemes allow

for detailed investigations of aerosol–cloud

interactions.

In particular, when the ice phase is included,

explicit information about drop and ice

particle sizes and the development of size

spectra are given, allowing for conclusions

about the correlations of ice formation and

precipitation.

[Diehl & Grützun, ACP 2018]

Source: R. Schrödner



COSMO Model Domain – Eriswil 
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Torch Flare Implementation via Namelist
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Closure with forward simulator PAMTRA

Passive and Active Microwave radiative TRAnsfer tool for simulating radiometer and radar measurements of the cloudy 

atmosphere [Mech et al. 2020 GMD]

Input:

• the atmospheric state: P, T, U, V, W, 

RH, cloud water/ice content, mixing-ratio 

and number concentration: rain, snow, 

graupel, hail, droplets, crystals

• the assumption on absorption, 

scattering, and surface emissivity,

• instrument specifications

Output: 

• polarized radiances or brightness 

temperature for the passive part and 

LWP, IWP

• radar Doppler spectra and derived 

moments (Ze, mdv, width, … )



Preliminary: ICON-LEM-PAMTRA
(reference run, i.e. no-torch)
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Observations: 

MIRA-35 

Source: Jan Henneberg
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Initialization of the hydrometeors
Initial (assumed) aerosol distribution



Initialization of the hydrometeors
Add water until equilibrium with water vapor in the surrounding



Initialization of the hydrometeors
Discretize into given SPECS bins (66 at present ~1 nm – 4 mm)



Initialization of the hydrometeors
Add already existing COSMO cloud and ice water




