Circulation Cells-HONORS
Differential solar absorption by Earth’s surface results in a circulation and redistribution of energy. Heating of the Earth’s surface and atmosphere by the sun drives convection within the atmosphere and oceans, producing winds and ocean currents.  Air circulating via convection cells and acted upon by the Coriolis force redistribute that heat energy.   These patterns create bands of warmer, wetter regions and bands of cooler, drier regions at specific latitudes.  This pattern creates a diversity of conditions for life and results in the existence of different biomes (major ecosystems) on the planet.

PROCEDURE:

Convection Cell Circulation

1. Draw 6 convection cells on the planet margin, showing the rise of hot wet air and sinking of cool, dry air.  Use red to show hot air rising and blue to show cool air sinking. 

2. Label each cell:
a. Hadley cell (north and south)—0 to 300
b. Ferrel Cell (north and south)—30-600
c. Polar Cell (north and south)—60-900
Atmospheric Pressure (linked to humidity and temperature)
3. Label Low pressure and High pressure regions on the globe.  Write the words LOW and HIGH neatly on the map.
a. There are 4 High pressure zones and 3 LOW pressure zones.  Remember: Rising air has lower pressure and sinking air higher pressure.
4. Rising air cools and is thus less able to hold water so water vapor condenses and rain forms.  The opposite is true of sinking air.  Mark the areas of LOW pressure with WET and the areas of HIGH pressure with DRY. 
Surface Wind Patterns
5. Use 3 different colored arrows to demonstrate the direction of surface wind patterns. Remember that winds curve to the right in the Northern hemisperhe and to the left in the Southern hemisphere (think of a circle—which way are you spinning)
a. Trade winds (from 30 degrees to equator to the west)--
b. Westerlies (from 30 degrees to 60 degrees to the east)

c. Polar Easterlies (from 90 degrees to 60 degrees to the west)
Create a Key to show which color relates to which wind current.

6. Distribution of Biomes
1. Tropical Rainforests (hot and wet) are primarily found between 20 degrees north and 20 degrees south latitudes.  Shade the land areas within that range Light green.

2. Deserts (hot and dry) are primarily found at 25-35 degrees north and south.  Shade the land areas within that range Brown.

3. Temperate Forests (cold and wet) are primarily found between 45- 57 degrees north and south latitudes.  Shade the land areas with that range Dark Green.

4. Tundras are primarily found north of 60 degrees north latitude.  Shade the land areas within that range yellow

5. Create a Key to show which color relates to which biome.

Follow-up questions: 

1. How do sunlight and the Earth’s rotation act as the two primary forces that move air in the troposphere?
2. Hurricanes form over warm ocean waters in the Atlantic.  Imagine a hurricane forms at (30 degrees N and 80 degrees west).  Predict two locations (one in the US and one in another country) where that hurricane may reach land.  Include a description of the surface wind current that would bring it to those places.
3. Use the map to explain why Arizona is predominantly desert and Western Washington State is primarily temperate forest.  How are both climates a result of air motions in each location?
4. Your friend tells you he is very excited about their upcoming trip to the Congo, in Central Africa.  “I hope I get to see lions on the dry savannah grasslands!”  What is wrong with your friend’s statement?  Use your understanding of geographic distribution of climate and biomes, to answer your question.
5. Many people see the arctic as a cold, often snowy place.  Does your map support this inference?  Explain.
Teacher notes

Have an overhead made of the map.

Change the cancun question to somewhere more obviously on a latitude line.

