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Mechanisms of Ice Nucleation
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ÅIce Nucleation: the first step of the ice 

crystalôs formation

Deposition nucleation Immersion freezing Condensation freezing Contact freezing 
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Impacts on Troposphere
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ÅPhysical properties

ÅChemical composition

ÅRadiative transfer

ÅPrecipitation

(Vergara, PNAS, 2018)
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Biological INPs:

ÅBacteria, fungi, plankton, pollen, leaf litter, 

fragments of them, etc.

ÅMost effective INPs

ÅInitiate ice clouds at warmer temperatures 

(>-15 C

ÅMajor influence between -3 C to -8 C

ÅPseudomonas syringae: widespread, ~-2 C

Bacteria Fungi

Plankton Birch pollen
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Sources of Biological INPs
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Soil
(Wilson, Nature, 2015)Sea spray

(Knackstedt, ES & T, 2018)

Fresh watersLeaves
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Scientific Questions
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1. The biggest coastalmegacity in North China

2. Influenced by both continental/anthropogenic 

pollution and marine air masses, especially in 

summer

Tianjin:

Aims:
1. Dynamic variations in concentrations of atmospheric INPs in Tianjin & Beijing 

during summer

2. Thecontributionof different types of  INPs in Tianjin & Beijing during summer

3. The impacts of meteorological factors on INPs

Beijing:

1. The biggest megacity in North China

2. Suffered from severe air pollution
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Sampling Information & INP Measurements
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Tianjin Beijing

Sample site Tianjin University Peking University

Sample date 2019.07.01 -07.08 2019.08.11 -08.18

Sample time
Morning: 09:00 -12:30

Afternoon: 17:00 -19:30 

Sampler SKC BioSampler (12.5 L/min) Liquid impinger 

bio-sampler
Sample site

Tianjin 

Urban area

Beijing 

Urban area

Sample site

Methods Mechanism Type

Heat treatment

95 C, 15 min

Protein

heat-sensitivity
Most biological INPs

Lysozyme

72 h, 4 C 

The hydrolysis of 

peptidoglycan molecules in 

bacterial cell walls

Lysozyme-sensitive Ice 

Nucleating Bacteria

Filtration

(0.22 mm)
Size difference 

Ice Nucleating 

Macromolecules

(INMs)

PKU-INA
(Chen et al, Atmosphere, 2018)

Bacteria counting


