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Chapter 12, Part 1

Air Masses

Air Masses

• An air mass is an extremely large body of 
air whose properties of temperature and 
humidity are fairly similar in any horizontal 
direction.

• Air masses originate in source regions, 
which tend to have uniform composition, 
light winds and be generally flat.

Air Mass Classification

mT
Warm, moist;
usually unstable

mP
Cool, moist, 
unstable

Water
maritime
(m)

cT
Hot, dry, stable air aloft; 
unstable surface air

cP
Cold dry, stable

Land
continental
(c )

Tropical (T)Polar (P)Source 
Region

k – air mass is colder than the surface, e.g. cPk
w – air mass is warmer than the surface, e.g. mTw
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Air Masses of North America

Continental Polar and Arctic
• cP (continental polar) and cA (continental 

arctic) air masses originate over ice and snow 
covered regions of Canada and Alaska.

• They are cold, dry, and stable.
• They are responsible for very cold weather, 

freezing crops, and lake-effect snows.
• Subsiding air warms by compression creating 

a strong upper-level subsidence inversion →
fair weather.

Upper Level Wind Flow

• Upper level wind is normally west to east, but here 
carries cold air south.
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Lake-Effect Snows

• Cold air is warmed near the surface of the water and 
becomes unstable.

• The rising warm moist air creates clouds and snow 
on the leeward side of the lake.

cP Air in the Summer
• In the summer, cP 

air is cool rather 
than cold.

• Daytime heating 
warms lower 
layers, producing 
instability and fair 
weather cumulus 
clouds.

cP Air over Water

• cP air moving over the Gulf of Mexico warms rapidly 
creating the clouds shown.
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mP Maritime Polar Air Masses

• Originates over Asia and polar regions.
• Travels over Pacific Ocean where bottom part warms 

and gains moisture leading to rain and snow on land.

mP Air Crossing Mountains

• As the maritime polar air crosses the mountains, it 
looses its moisture.

• Traveling over the cold, elevated plateau in the center 
of the US, the surface air is chilled  producing stable 
air and fair (cooler) weather.

mP on the East Coast of US

• cP air moves southward 
into North Atlantic, 
where it becomes mP air.

• Can be carried by 
northeasterly winds back 
into the eastern US, 
creating a northeaster 
storm.
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mT Maritime Tropical Air

• In the winter air from the subtropical east Pacific 
Ocean reaches the West coast.

• It is warm and moist, producing heavy precipitation.

mT Air in East of the Rockies

• mT air comes from the Gulf of Mexico and the Caribbean 
Sea.  It can produce unseasonably warm weather (shown).

• Moist air traveling over hot land produces rain showers.

cT Continental Tropical Air

• In the summer, northern Mexico and southwestern US 
can produce hot and dry air.

• It is unstable at low levels, but has very low humidity.
• Hot and clear weather.
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Summary

• An air mass is a large body of air with uniform 
temperature and humidity characteristics.

• Air masses are categorized according to their 
source region:
– Continental Polar (cP) – cold and dry
– Continental Tropical (cT) – hot and dry
– Maritime Tropical (mT) – warm and moist
– Maritime Polar (mP) – cold and moist


