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Motivation

* Improve the understanding of the formation, persistence and environmental impact of the
long-lasting supercooled liquid stratus layer in Bise situations

e Approaches: Combination of remote-sensing, in situ, INP (ice-nucleating particles)
sampling to:
1. Evaluate availabilty (lack!) and spatial distribution of ice nucleating particles (INP) > see poster #25

2. Characterize the role of the supercooled stratus layer for precipitation formation via natural seeder-
feeder processes = 8 Jan 2024, this presentation
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Apply big set of retrievals to the big
dataset
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Natural seeding event of ice crystals into low-level supercooled cloud

Precipitation enhancement
due to seeder-feeder
interaction
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Doppler spectrogramm [/ Doppler spectrum

New peak small ice crystals
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Multipeak signatures caused by seeding
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PeakTree — automatic Doppler peak identification
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Signal of riming also in peakTree

Estimate riming probability by evaluating the
difference between min and max Doppler e Particles fall with

velocity | 0.8m/s at Bise cloud

' top (these are
| aggregates from seeder
cloud, for more
information see poster
of Audrey Teisseire)
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Quantification of precipitation enhancement of
seeder-feeder interaction via LWP measurements
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* Higher precipitation during times
with lower LWP

* Approx. 10-30% of the total
precipitation is provided by the Bise
cloud = consistent with literature
(modeling studies and observations)

Work in progress




Precipitation: Spatial representativeness & model
Intercomparison

Precipitation underestimated
by model during seeding

Precipitation overestimated by model
during Bise cloud - lack of INP?
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Summary

* Case study from 8 Jan 2024 with natural seeding effect was shown
1) Seeder-Feeder process increases precipitation by about 10-30%
2) No precipitation formation in stand-alone supercooled stratus layer

3) Water and ice coexisted, interacted and formed graupel on the way through the
cloud

* Weather model (ICON D2) was found to:

1) underestimate the seeder-feeder effect
* wrong representation of seeder-feeder process within the model?

2) overestimate precipitation from the stratus (Bise-cloud) layer
* impact of low ice nucleating particle (INP) concentrations? See Poster #25

* This study Ohneiser et al., 2025 will be submitted to ACP soon
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