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Understanding Air Pressure
 Chapter 19, Section 1
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Air Pressure Defined Air pressure is simply the pressure
 exerted by the weight of air above Average air pressure at sea level is
 about 1 kilogram per square centimeter (the same as produced by a column of water 10 meters in height)
 Air pressure is exerted in all directions—down, up, and sideways
 The air pressure pushing down on an object exactly balances the air pressure pushing up on the object
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Concept Check
 What is average air pressure at sea level?
 Average air pressure at sea level is about 1 kilogram per square centimeter.

Page 4
						
						

Measuring Air Pressure When meteorologists measure atmospheric
 pressure, they use a unit called the millibar (standard sea-level pressure is 1013.2 millibars)
 Barometer – device used for measuring air pressure
 The weight of mercury in the column (tube) equals the weight of the same size column of air that extends from the ground to the top of the atmosphere
 When air pressure increases, the mercury in the tube rises; when air pressure decreases, so does the height of the mercury column
 Scientists will often use the more portable aneroid barometer to record changes over time of air pressure
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Mercury Barometer and Aneroid Barometer
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Concept Check
 Suppose the height of a column in a mercury barometer is decreasing. What is happening?
 Air pressure is decreasing.
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Factors Affecting Wind Wind is the result of horizontal differences in air
 pressure Air flows from areas of higher pressure to areas
 of lower pressure Wind is nature’s way of balancing out pressure
 inequalities The unequal heating of Earth’s surface
 generates pressure differences Solar radiation is the ultimate energy source for
 most wind If Earth did not rotate, and if there were no
 friction between moving air and Earth’s surface, air would flow in a straight line from high to low pressure areas
 Three factors combine to control wind: pressure differences, the Coriolis effect, and friction
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Concept Check
 What is the ultimate source for most wind?
 The sun.
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Pressure Differences Wind is created from differences in pressure—
 the greater these differences are, the greater the wind speed is
 Over Earth’s surface, variations in air pressure are determined from barometric readings taken at hundreds of weather stations
 Pressure Gradient – the amount of pressure change occurring over a given distance
 Equal pressures are connected on a map using isobars
 Closely spaced isobars indicate a steep pressure gradient and high winds
 Widely spaced isobars indicate a weak pressure gradient and light winds
 The pressure gradient is the driving force of wind
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Isobars
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Coriolis Effect
 Coriolis Effect – the apparent deflective force of earth’s rotation on all free-moving objects
 The Coriolis effect describes how Earth’s rotation affects moving objects
 All free-moving objects or fluids, including the wind, are deflected to the right of their path in the Northern Hemisphere; in the Southern Hemisphere, they are deflected to the left
 This deflection: 1) is always directed at right angles to the direction of airflow; 2) affects only wind direction and not wind speed; 3) is affected by wind speed—the stronger the wind, the greater the deflection; and 4) is strongest at the poles and weakens toward the equator, becoming nonexistent at the equator
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Coriolis Effect

Page 13
						
						

Concept Check
 How does the Coriolis effect influence motion of free-moving objects?
 The Coriolis effect deflects free-moving objects to the right (in the Northern Hemisphere) or to the left (in the Southern Hemisphere).

Page 14
						
						

Friction The effect of friction on wind is important only
 within a few kilometers of Earth’s surface Friction acts to slow air movement, which
 changes wind direction When air is above the friction layer, the pressure
 gradient causes air to move across isobars The most prominent features of airflow above the
 friction layer are jet streams Jet Streams – fast-moving rivers of air that
 travel between 120 to 240 kilometers per hour in a west-to-east direction
 The roughness of the terrain determines the angle of airflow across the isobars; the smoother the terrain, the smaller the angle of airflow
 Slower wind speeds caused by friction decrease the Coriolis effect
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Friction
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Assignment Read Chapter 19, Section 1 (pg. 532-536) Do Chapter 19 Assessment #1-29 (pg.
 553-554) For Section 1: #’s 1, 2, 8, 9, 11-13, 22, 28
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