
1

Lecture 21. Wet Deposition and General 
Dynamic Equation for Aerosols in the 

Atmosphere
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zo is the roughness length; u* is the friction velocity.

Review of Dry Deposition



Wet Deposition

Wet
Deposition

4

Wet
Deposition

Wet
Deposition



Wet deposition refers to the natural processes by which material is scavenged by 
atmospheric hydrometeors (cloud and fog drops, rain, snow) and is consequently 
delivered to the Earth's surface. A number of different terms are used: precipitation 
scavenging, wet removal, washout, and rainout. Rainout usually refers to in-cloud 
scavenging and washout, to below-cloud scavenging by falling rain, snow, and so on.

1. Precipitation scavenging, that is, the removal of species by a raining cloud

2. Cloud interception, the impaction of cloud droplets on the terrain usually at the top
of tall mountains

3. Fog deposition, that is, the removal of material by settling fog droplets

4. Snow deposition, removal of material during a snowstorm

In all of these processes three steps are necessary for wet removal of a material. 
Specifically, the species (gas or aerosol) must first be brought into the presence of 
condensed water. Then, the species must be scavenged by the hydrometeors, and finally 
it needs to be delivered to the Earth's surface. Furthermore, the compound may undergo 
chemical transformations during each one of the above steps.
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PRECIPITATION SCAVENGING OF PARTICLES

The below-cloud scavenging (washout) rate of aerosol particles 
of diameter dp can be written as
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Slinn (1983) proposed the following correlation for E that fits experimental data:
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For monodisperse aerosols and raindrops, the scavenging 
coefficient can be calculated as

Where is the rainfall intensity (mm/hr) 
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Fig. 1. Particle dry deposition velocity as a function of particle 
sizes. 

Fig. 2. Scavenging coefficient for monodisperse 
particles as a function of their diameter collected by 
monodisperse raindrops with diameters 0.2 and 2 
mm assuming a rainfall intensity of 1 mm h-1.

Calculate the lifetimes of particles with diameters of 0.01, 0.3, and 10 µm in the surface layer 
with depth of 100 m due to (a) dry deposition (using Sehmel curve for larger particles and 
assuming particles are welled mixed with in the layer), and (b) wet scavenging by rain 
(assuming droplet diameter of 0.2 mm and rainfall intensity of 1 mm/h).
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General Dynamic Equation for Aerosols 
in the Atmosphere



In reality, there is a minimum number of monomers in a stable 
nucleus g*, and generally g* >2. In the presence of a supersaturated 
vapor, stable clusters of size g* will form continuously at a rate 
given by the theory of homogeneous nucleation.
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