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Cloud microphysics
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THI\/I:/éurvature plays a role in droplet formation
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Kelvin effect + Raoult effect = Kohler theory
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http://www.its.caltech.edu/~atomic/snowcrystals/photos/photos.htm
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Snow crystal classification system of Magono-Lee
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Bergeron-Findeisen process
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3. Sedimentation
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Terminal Velocity of Different-Size Particles Involved
in Condensation and Precipitation Processes

TERMINAL VELOCITY
Diameter (pm) m/sec ft/sec Type of Particle
0.2 0.0000001  0.0000003  Condensation nuclei
20 0.01 0.03 Typical cloud droplet
100 0.27 0.9 Large cloud droplet
200 0.70 25 Large cloud droplet
or drizzle
1000 4.0 13.1 Small raindrop
2000 6.5 21.4 Typical raindrop

5000 9.0 29.5 Large raindrop

& 2007 Thomson Higher Education



Terminal velocity of ice-crystals
depends on shape
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http://www.geog.ucsb.edu/~joel/g110_w08/lecture_notes/precip_processes/agburt07_04c.jpg

collection kernel

& i L

doubtful

Fig. 4.22 (a) A stream of water droplets (entering from the right), about 100 um in diameter,
rebounding from a layer of water. (b) When the angle between the stream of droplets and the surface
of the water is increased beyond a critical value, the droplets coalesce with the water. (Photo:
P. V. Hobbs.)
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Fig. 421 Calculated values of the collision efficiency for collector drops of radius r, with droplets
of radius r,. The dashed portions of the curve represent regions of doubtful accuracy. [From
J. Atmos. Sci. 30, 112 (1973).]
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Fig. 4.16 Schematic curves of
(b) coalescence of droplets.

Fig. 4.25 Schematic diagram to illustrate broadening of droplet sizes by statistical collisions.
[From J. Atmos. Sci. 24, 689 (1967).]
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Fig. 4.23 Coalescence efficiencies for a droplet of radius r, with a drop of radius r,. (—

)
400 um < r; < 2000 pm, 20 pm < r, < 100 ym. [From J. Geophys. Res. 76, 2836 (1971).]
(=) r, averages 50-100 pm. [From J. Atmos. Sci. 30, 944 (1973).]



From: Scientific American
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6. Ice enhancement
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7. Melting
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What a cloud model has to consider

Plus mass conservation
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