Air Masses

[image: image1.jpg]


Why do these air balloons rise? 

Warm air rises and cool air sinks. In a hot air balloon, a heater heats the air inside the balloon. When the weight of the warm air plus the balloon is less than the weight of the cooler air outside the balloon, the balloon will rise. Air masses work on the same principles, rising and falling when they confront an obstacle, such as another air mass. 
What is an Air Mass? 

An air mass is a batch of air that has nearly the same temperature and humidity (Figure below). An air mass acquires these characteristics above an area of land or water known as its source region. When the air mass sits over a region for several days or longer, it picks up the distinct temperature and humidity characteristics of that region. 

Air Mass Formation 

Air masses form over a large area; they can be 1,600 km (1,000 miles) across and several kilometers thick. Air masses form primarily in high pressure zones, most commonly in polar and tropical regions. Temperate zones are ordinarily too unstable for air masses to form. Instead, air masses move across temperate zones, so the middle latitudes are prone to having interesting weather. 
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The source regions of air masses found around the world.
Symbols: (1) origin over a continent (c) or an ocean (m, for maritime); (2) arctic (A), polar (P,) tropical (T), and equatorial (E); (3) properties relative to the ground it moves over: k, for colder, w for warmer.

What does an air mass with the symbol cPk mean? The symbol cPk is an air mass with a continental polar source region that is colder than the region it is now moving over.

Air Mass Movement 

Air masses are slowly pushed along by high-level winds. When an air mass moves over a new region, it shares its temperature and humidity with that region. So the temperature and humidity of a particular location depends partly on the characteristics of the air mass that sits over it. 

Storms 

Storms arise if the air mass and the region it moves over have different characteristics. For example, when a colder air mass moves over warmer ground, the bottom layer of air is heated. That air rises, forming clouds, rain, and sometimes thunderstorms. How would a moving air mass form an inversion? When a warmer air mass travels over colder ground, the bottom layer of air cools and, because of its high density, is trapped near the ground. 

Moderate Temperature 

In general, cold air masses tend to flow toward the Equator and warm air masses tend to flow toward the poles. This brings heat to cold areas and cools down areas that are warm. It is one of the many processes that act to balance out the planet’s temperatures. 
Figures and animations explain weather basics at this USA Today site: http://www.usatoday.com/weather/wstorm0.htm. 

An online guide from the University of Illinois about air masses and fronts is found here: http://ww2010.atmos.uiuc.edu/%28Gh%29/guides/mtr/af/home.rxml.
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7.E.1 Understand how the cycling of matter (water and gases) in and out of the atmosphere relates to Earth’s atmosphere, weather and climate and the effects of the atmosphere on humans

7.E.1.3  Explain the relationship between the movement of air masses, high and low pressure systems, and frontal boundaries to storms (including thunderstorms, hurricanes, and tornadoes) and other weather conditions that may result.

Air Masses

Text Questions

1. Using evidence from the text, describe the characteristics used to identify an air mass.
2. Explain the relationship between air masses and global winds using evidence from the text.
3. Compare and contrast the characteristics of equatorial continental and maritime air masses.  Reference text in your answer.
4. The text describes weather in temperate zones as “unstable” and “interesting.”  Explain why these terms are used to describe weather in these areas, reference text in your answer.
Storms tend to form near Cape Hatteras

By Chad Palmer, USATODAY.com
If you follow East Coast weather you'll notice that many of the storms that affect the Middle Atlantic States and the Northeast form or strengthen off Cape Hatteras, N.C.
Extra-tropical storms - storms that form and grow away from the tropics - draw their energy from contrasts in air temperatures.  The Atlantic Ocean off the North Carolina Coast is one of those places where the ocean and atmosphere can work together to create strong temperature differences across relatively short distances. 
Here, the cold Labrador ocean current from the north Atlantic meets the warm Gulf Stream current from the tropics. The ocean cools air over cold water and heats air over warm water. Thus, big differences in ocean water temperatures help create big air temperature differences.
During winter, the Labrador ocean current creates an especially strong temperature contrast near Cape Hatteras as it meets the Gulf Stream ocean current, which is cooled hardly at all. 
When other conditions come together in the right way, the Atlantic off Cape Hatteras breeds ferocious East Coast blizzards. The stormy seas off North Carolina's Outer Banks - where Cape Hatteras is located - gave that part of the coast the name "Graveyard of the Atlantic."
Some times, storms that form here are so fierce that they are called "bombs." (Related graphic: Bomb cyclones) 
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1. Lable the Labrador and Gulf Stream currents on the map above.   Explain how you made your decision using evidence from the text.

7.E.1 Understand how the cycling of matter (water and gases) in and out of the atmosphere relates to Earth’s atmosphere, weather and climate and the effects of the atmosphere on humans

7.E.1.3  Explain the relationship between the movement of air masses, high and low pressure systems, and frontal boundaries to storms (including thunderstorms, hurricanes, and tornadoes) and other weather conditions that may result.
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