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~ A typical cloud consists of billions
of tiny cloud droplets that are
small enough to stay suspended.
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~ A typical cloud consists of billions
of tiny cloud droplets that are
small enough to stay suspended.
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~ In order to fall as precipitation, the
average cloud drop must its
diameter 100 times (to 2 mm) and
its volume | million times
(volume of a sphere = 4/31r3).
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How Do They
typical cloud

~ A typical cloud consists of billions &= Compare I Size?
of tiny cloud droplets that are
small enough to stay suspended. pical. o ol
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average cloud drop must its
diameter 100 times (to 2 mm) and
its volume | million times
S (volume of a sphere = 4/31r3).
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grow into raindrops occurs in
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often in the tropics, called
collision—coalescence.
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~ Larger droplets form on larger CCNs, such as sea salt, most
abundant over the tropical oceans and coastlines.
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~ Larger droplets form on larger CCNs, such as sea salt, most
abundant over the tropical oceans and coastlines.

Maritime
Cumulus

Continental
Cumulus

(@)
o

Number Concentration, cm

&
(&)
C
o
-+
©
| -
-
C
®
&)
C
@)
@)
| -
o
O
£
>
Z

IN
o

o

O 10 20 30 40 50 0 8 16 24 32 40
Droplet Diameter, um Droplet Diameter, um




9 Large cloud droplet

@ ‘ |’| | Small cloud droplets

) AN ~ Larger droplets fall
0 collide, and coalesce with
' @ 'I‘I H . smaller and slower droplets.
|

@
@
e Raindrop ® o Q

p0S




~ Larger droplets fall ,
collide, and coalesce with
smaller and slower droplets.

~ Updrafts (rising air fueled by
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stage, the cloud is instability) aids in the process

dominated by updrafts.

by allowing large drops to
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9 Large cloud droplet
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~ As the drop grows, it becomes
by frictional air
resistance and
into smaller drops that are still
larger than average and begin a
chain reaction of collision and

coalescence.
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grow is the Bergeron process,
which occurs in cold clouds; i.e.,

those with all/part of their depth
at heights below 0 °C.
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~ The liquid droplets exist at
temperatures below 0 C
because pure water does not
freeze until -40 °C!
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something with a crystalline shape
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~ Freez,'ng nuc’ei are rare birch pollen leaf litter (0ak)

(as opposed to CCN) and are
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~ The coexistence of and ice

g . crystals leads to an :
i The saturation vapor pressure around
£ ice is less than that around ,
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~ The coexistence of and ice
crystals leads to an :
The saturation vapor pressure around
ice is less than that around

Supersaturated

Unsaturated

~ This is because of the tight crystalline
structure of ice crystals, making it
for to the
structure of the crystal.
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~ |If the air around the droplets
and crystals is with
respect to droplets, it is
with respect
to ice.



TABLE 5-2 Relative Humidity with Respect to Ice when
~ If the air around the droplets

Relative humidity

and crYSta’s is With with respect to:

Temperature (°C) Water Ice

respect to droplets, it is — o ow  ww
with respect

o 20 100% 121%
to Ice.



TABLE 5-2 Relative Humidity with Respect to Ice when

~ |If the air around the drop’ets Relative Humidity with Respect to Water is 100 percent
and crystals is saturated with i st 0
respect to droplets, it is —— o
supersaturated with respect

100%

to ice.
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~ Due to supersaturation, crystals
will gain more droplets by
deposition than they lose to
sublimation, and the crystal
will grow at the expense of the
drops.
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~ The is responsible for
continental precipitation in the midlatitudes, meaning it
all started as snow, even on hot summer days.



~ The Bergeron process is responsible for most
continental precipitation in the midlatitudes, meaning it
all started as snow, even on hot summer days.




