CLIMATES AND SEASONS – take notes on this page in your comp book.  The parts with fill in the blanks can be added to your comp book as well to help you on your starter.  
COMPONENTS OF THE BIOSPHERE:  The biosphere is a narrow zone where organisms can live; it includes the waters of the earth, a small fraction of the earth's crust, and the lower region of air that surrounds the earth.  The rocks, soils and sediments in which organisms live is called the lithosphere.  Liquid and frozen water on or near the surface of the lithosphere is known as the hydrosphere, which includes the oceans and smaller bodies of water, the polar ice caps, and a small amount of water which is in the air.  Surrounding the earth is a region of gases, dust and other particles, and water vapor called the atmosphere.  Therefore, the biosphere is made up of three parts:  lithosphere, hydrosphere and atmosphere.
An ecosystem is defined as all the populations of different organisms within a given area (the community) and the abiotic factors of the physical environment that they occupy.  The biosphere is composed of ecosystems, ranging in size from vast forests and stretches of tundra down to small systems such as a pond.  The distribution of different ecosystems is determined in large part by the earth's climate.

GLOBAL PATTERNS OF CLIMATE:  What determines whether a particular region will be a desert, forest, cold sea or coral reef?  The main determinant is climate.  Temperature and rainfall are the most important factors in determining the climate of an area, and hence the kind of ecosystem.  Climate refers to long-term weather conditions including temperature, humidity, wind velocity and direction, degree of cloud cover, and rainfall.  Climate itself is a result of many interacting factors including: (1) differences in the amount of incoming solar radiation, 

(2) the earth's daily rotation and its yearly path around the sun, (3) the distribution of continents and oceans, and 

(4) the elevation of land masses.

Seasonal Variations in Climate:  What causes seasonal variations in climate?  Look at figure 1.  The circle of light that divides the earth into days and nights is always perpendicular to the sun.  However, the earth's axis is tilted in relation to its annual path around the sun.  In December, the North Pole is tilted away from the sun, and the northern hemisphere experiences winter.  When the earth tilts away from the sun’s light, the space between each ray of light increases. Also, the light becomes more diffuse as the tilt causes it to pass through more layers of the atmosphere to reach the earth.  When the earth tilts away from the sun, this also decreases the amount of time the sun is above the horizon which shortens the days.  All of this together, means less heat overall is reaching the Earth in an area that is tilting away from the sun.  In June, all of this is reversed as the N. Pole is tilted towards the sun. 

Fill in the blanks to describe how the hemisphere on Earth that tilts towards the sun will experience more heat than the hemisphere tilting away from it.  (use the description above to determine what will happen during the summer)

During the summer the Earth is tilted _____________ the sun.  Each ray of light is now more directly pointed on the earth, thus, the space between each ray of light is ___________ than it was during winter.  Tilting toward the sun also will __________________ the amount of time the sun is above the horizon which ___________ the days. All of this together, means                   heat overall is reaching the Earth in an area that is tilting ____________the sun.  
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Fig 1: Earth’s Path Around the Sun – Notice that summer and winter happen at the same time on Earth.  
Fig 2 and 3: Sun’s Relative Path- When the Earth is tilted towards the sun, the Sun’s relative path is higher above the horizon and thus, the day’s length is longer.
Regional Climates:  Climate is influenced by more than general patterns of light, temperature and rainfall.  It is influenced also by the presence or absence of bodies of water, mountains, valleys and vegetation cover.


For example, many (but not all) deserts were formed because of high mountains.  When prevailing winds reach a mountain range, the air rises, cools, and loses moisture (cool air holds less moisture than warm air).  The general flow of weather across the US is from west to east.  In the western US, there are several large mountain chains.  Moist air moving eastward from the Pacific Ocean must rise up and over the mountains.  Take a look at figure 2. When the air hits the mountain, it is forced to rise, as it rises, it cools and loses the water it is carrying.  The waters falls as precipitation (rain or snow) on the westward slopes.  By the time the air crosses the mountains, it has very little moisture left.  As it goes down the eastern side, the air warms up and its moisture-holding ability increases.  This air draws moisture out of the plants and soil (evaporation) rather than giving it up as rain.  Thus, a rain shadow exists on the leeward side of mountains, where the lack of abundant rainfall creates arid conditions.  ("Leeward" means the direction facing the wind; "windward" means the direction from which the wind is blowing.)

Figure 2.  The rain shadow effect of the western mountains of the US produces the deserts of the Southwest.
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As water heats it gains________

energy, this motion propels 

molecules into the air as a gas.
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As water cools, it loses ________ ________ and slows down, gravity’s pull becomes stronger than the molecule’s force of motion and they begin to gather and fall as rain.  
***Draw a picture of the rain shadow effect in your comp book and explain what happens to the water molecules during each step of their movement as they cross the ocean and the mountains.  Step 1 – (Ocean surface), water molecules heat up and escape into the atmosphere as gas.  (You complete the rest of the steps describing what is happening in your picture.  
