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What controls the ice particle concentration in a cloud? i

UNIVERSITY OF LEEDS
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cloud droplet

Two schools of thought on what controls the ice particle

number concentration in clouds:

e Secondary ice production (rime-splintering, collisions
etc) swamps the effect of ice-nucleating particles

e Primary production on ice nucleating particles (INPs)
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Measurements from ACAO and M-Phase UNIvERSITY oF Lo
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Ice particle concentrations, at cloud top temperature, B

vSs INP concentrations UNIVERSITY OF LEED
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Median INP concentrations correlate with median ice &

concentrations UNIVERSITY OF LEED
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Max ice concentrations are not driven by INPs UNIVERSITY OF Lo
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Comparison with the Southern Hemisphere
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Comparison with the Southern Hemisphere m
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Why was the INP concentration so high in ACAO? &
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The INP filter issue ® UNIVERSITY OF LEEDS
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Discrepancies between wash-off and drop-on &

techniques: In lab tests vs SO UNIVERSITY OF LEED
Laboratory tests with bacterial proteins Extreme Southern Ocean case
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Maybe the INP concentrations were higher during @

SOCRTATES than reported? UNIVERSITY OF LEEDS
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Conclusions UNIVERSITY OF LEED

* INPs are the primary driver of median ice particle concentrations in shallow marine mixed-
phase clouds

« SIP serves to amplify the ice particle concentrations in pockets of some warmer clouds

« The INP concentration is highly variable around the globe and ice production in clouds
needs to be linked to INP concentration to represent the cloud-phase feedback.

Natural
Environment
Research Council
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Immediate synergy @

UNIVERSITY OF LEED

« Evidence of dust from other flights in ACAO

* Regional UM modelling might benefit from measurements from
other aircraft. E.g. LWP

* Need for intercomparison of techniques
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Modelling ACAO and M-Phase case studies

CERES
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INP analysis: polycarbonate vs PTFE filters

Robinson et al., 2026,
Aerosol Res. Discuss.
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Max ice concentrations are not driven by INPs
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Lab measurements of PC vs. PTFE filters
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Feedbacks linked to ice production m
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Maybe the INP concentrations were higher during B

SOCRTATES than reported? UNIVERSITY OF LEED
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The cloud-phase feedback "
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Negative cloud-phase feedback

Murray et al. ACP
Ice replaced by liquid; More (2021);

Earth Isotherms
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Two contrasting cold-air outbreak aircraft campaigns
UNIVERSITY OF LEED
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Using CAOs as natural laboratories nvererry of Lo

Measurements of the cloud, aerosol and boundary layer development along the CAO trajectory
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Characteristics of aerosol and clouds in the two ﬂ

campaigns UNIVERSITY OF LEEDS
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