AS Geography 1.2 Fluvial Environments

Student Notes

The causes of rainfall to include orographic, frontal and convectional processes.

In all three cases of rainfall there is a common theme in that warm, moist air is forced to rise. As the air
rises, the air pressure falls allowing the air to expand. This leads to “adiabatic cooling”. As the air cools
it reaches the dew point (temperature) at the condensation level (altitude). Beyond this point, the air can
no longer hold all its moisture as vapour; so some starts to condense onto condensation nuclei (particles
of hygroscopic dust). This forms clouds of droplets, or at low temperatures, of microscopic ice crystals.

Convection rain
Humid tropics and the interior of continents in summer;
due to strong, upward moving buoyant air; thunderstorms.

Cumulus cloud

Further ascent causes
mare expansion and
more cooling, rain takes
place

Coal air
descends and
replaces the
warm air

The rising air expands
and cools, condensation
takes place

b .

ullml

||} Rainl| ‘
N J il AL
Earth's hot surface heats the air above it - the
heated air expands and becomes lighter than the
surrounding air, and it rises
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QOrographic rainfall
Upland areas that encourage warm, moist air to rise;
steady rain, drizzle.
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= ; rain falls
Warm sea air absorbs a lot of water

When moist air is forced to rise aver a mountain range, clouds and
rain, often heavy, occur
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Depression or Cyclonic or Frontal rain
Mid-latitudes; depressions rising over colder air;

consistant rain.

Warm air rises over cold
air; it expands and cools,
condensation, clouds

: This line represents
and rain form the plane P
separating warm
___"____..o" air from cold air
——'—'-"'-'I
Warm air __J__,./" FHHE i e
R PR e Cold air

R, 'r’J.“f,##r“ﬁ i

PRI ||.|IIJ

Warm air is forced to rise when it is undercut by colder air; clouds and

sometimes rain ooccur




The formation of rainfall is thought to be a result of either coalescence or collision or the incremental
growth of ice crystals within a cloud (Bergeron-Feindeison theory), or both. The ice-crystal growth
depends on the fact that super cooled water droplets coexist with ice crystals in most large clouds. The
ice crystals grow at the expense of the water droplets. Eventually they fall under their increasing weight
and melt into rain as the fall through warmer air below.

The growth of ice crystals
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Collision theories

In the humid tropics, where large amounts of warm,
moist air rise rapidly, the raindrops falling from the top of
the clouds often collide with water droplets at lower
levels, so increasing the size of raindrops.

Collision and
coalescence of
rising and
falling water
particles lead
to larger
droplets which
eventually fall
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