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Overview of cloud physics lecture

Atmospheric thermodynamics
gas laws, hydrostatic equation
1st law of thermodynamics
moisture parameters
adiabatic / pseudoadiabatic processes
stability criteria / cloud formation

Microphysics of warm clouds
nucleation of water vapor by condensation
growth of cloud droplets in warm clouds (condensation, fall speed
of droplets, collection, coalescence)
formation of rain

Microphysics of cold clouds
homogeneous nucleation
heterogeneous nucleation
contact nucleation
crystal growth (from water phase, riming, aggregation)
formation of precipitation

Observation of cloud microphysical properties
Parameterization of clouds in climate and NWP models
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Energy increase due to formation of droplet

Figure from Wallace and Hobbs

blue curve: subsaturated
conditions, formation of
droplets not possible

red curve: supersaturated
conditions, droplets grow
above radius r
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Kelvin equation

Figure from Wallace and Hobbs

Kelvin equation
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Atmospheric aerosols
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Köhler curves
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Figure from Wallace and Hobbs
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Köhler curves
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Cloud condensation nuclei

Figure from Wallace and Hobbs

no systematic latitudinal or seasonal
variations have been found so far

near Earth’s surface: continental air
masses contain larger concentrations
of CCN than marine air masses

soil and dust ⇒ not the dominant
source

forest fire, engine emission ⇒
efficient CCNs

not yet clear, which are the dominant
sources for cloud formation
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Organic aerosols as CCN
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Organic aerosols as CCN

from Sun and Ariya 2005
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Ship tracks

http://earthobservatory.nasa.gov/IOTD/view.php?id=3275
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