
OUTLINE

1. Nucleation of water droplets (6.1)

2. Microstructures of warm clouds (6.2)

3. Cloud Liquid Water Content and Entrainment (6.3)

4. Growth of Water Droplets and Formation of Rain (6.4)

5. Microphysics of Ice Clouds (6.5)

6. Cloud Names, Lightning and Chemistry (6.7)



Clouds below the 0˚ isotherm are 
referred to as warm clouds.
Clouds above are called cold clouds.
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WHAT ARE SUPERCOOLED DROPLETS?

- Liquid water that exists in clouds at temperatures below 0˚C

HOMOGENEOUS NUCLEATION OF ICE PARTICLES

- Change aggregation of frozen water leading to the growth of an 
ice cloud particle. Only water is present.

Ice nucleation processes:

Condensation-Freezing: 2 step process, water vapor condenses to 
form a liquid, then the liquid freeze.

Deposition: transfer of water vapor directly to ice

*We will not cover preactivation in this class. Skip figure 6.30.



Focus on Blue Curve.

Use y-axis on the right hand side.

Take home message:

es > esi

Saturation with respect to liquid vs ice



Section 6.5.4: Formation of precipitation in cold clouds
Cold-rain process (Wegener-Bergeron-Findeisen Process

Supercooled vapor droplets accumulate on an ice particle through deposition 
opposite of sublimation.

subsaturated environment for liquid water but a supersaturated environment for ice.

Alternate to depositional growth? 
Riming and aggregation (growth rate increases with size)





RADAR ECHO TO MEASURE CLOUD MICROPHYSICS

Large ice particles grow, fall, and melt to form rain.


