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UNIT II: EARTH AND SPACE SCIENCE: Weather Dynamics
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14.4 Regional Weather: Local Air Movements
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In this lesson you will focus your study on what is known as regional or local weather patterns known as thermals, sea breezes and land breezes. These local weather patterns are far smaller than the prevailing winds and the ocean currents already studied. As you study these local weather patterns keep in mind that they all result from the instability caused by alternating warming and cooling that occurs on a diurnal and nocturnal basis (day and night) as a result of the Earth's rotation about its axis.

Thermals:

Thermals are caused by the heating of the land by the sun. As you now know, land does not have as high a specific heat capacity as does water so the air above the land becomes heated. As the temperature of the air rises, it expands and becomes less dense. Rising convection air currents (sometimes called an updraft) form above the land. [image: image3.jpg]Geothermal activity ciearly displays the action
of rising convection air currents.




Generally these air currents are quite mild in the early morning, but by mid morning they become much stronger. You have already learned that rising air currents form a local low pressure region. Air from surrounding areas tend to move toward the low pressure region so that by mid day, the local area can develop moderate winds. In the evening, when the intensity of sunlight diminishes, the thermal updraft begins to lose its source of driving energy and the local winds die down. This explains why winds tend to be more calm in the early morning and early evening. You should recognize that it is the energy from the sun that drives these local winds.

Sea Breezes:


Sea breezes are the result of the difference in the specific heat capacity of water and land. During the day, land tends to heat up much faster than a large body of water nearby. As a result of the difference in temperature, a thermal begins to form above the land. The sea air therefore tends to move in since the air pressure over the sea is higher than over the land. Environment Canada reports that sea breezes may reach speeds as high as 50 km/h, and blow inland as far as 25 km. You should recognize that the difference in temperature of the sea and the land determines the strength of the sea breeze.

Land Breezes:
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During the night, land cools down much faster than the large body of water nearby. As a result, the convection cell associated with the sea breeze is essentially reversed. The cool air over the land becomes more dense and forms a high pressure region. Since the air above the water tends to be relatively warmer then the cooler air over the land, air begins to move from the land toward the body of water forming a relatively mild land or off-shore breeze. Because of the higher stability of water temperature, the night time land breezes are normally much calmer than the day time sea breezes.
Homework

Section from Textbook
14.4 Regional Weather (p553-55) and Understanding Concepts  p.555 #’s 1-6
14.5 Precipitation (p.556-7) and Understanding Concepts .557 #’s 1-8.

Precipitation

Drizzle

Rain

Freezing Rain

Snow

Wet Snow 

Ice Pellets

Dry snow

Hail dew

Frost

Sublimate

Condensation

Question: Describe convection currents in terms of land breezes and sea breezes.

