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Challenges in modeling ice generation in ice and 
mixed-phase clouds
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Challenges and issues in measuring ice nuclei, their link to 
aerosol properties, and their role in ice formation

Many devices, need for calibration standards, uncertain role of time, multivariate and multi-
mechanistic populations representing a very small fraction of total aerosols so relations to 
other aerosols require validation by difficult IN composition measurements, special cloud 
conditions required for directly relating IN to ice in clouds (e.g., role of secondary ice 
formation).



The Path forward
Modeling

Aerosol-IN-ice-> 
Clouds  radiation and precipitation

In situ and lab measurements
Aerosol, IN, Ice and liquid particle 

properties and processes

Remote Sensing
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Global view of aerosol and ice 

generation
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Model validations through Aerosol-Ice or 
cloud water paths.

1. Aerosol/meteorological conditions for different ice nucleation mechanisms
2. Roles of BC (e.g., from biomass burning) in the ice nucleation
3. Development of aerosol/meteorology dependent parameterizations
4. Scaling issues between in-situ (and even remotely sensed) measurements and GCMs

Science Tasks and Questions


