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UNIT II: EARTH AND SPACE SCIENCE: Weather Dynamics

www.cdli.ca


13.3 Seasons and Angle of Sunlight: Earth's Axis and Seasonal Change

Astronomical factors also play a part of the story of weather dynamics (the study of how the motion of water and air not only result from, but also influence weather conditions).  The Earth is nearly spherical in shape. Sunlight strikes only half of the Earth's surface at any moment in time (day), while the opposite side of the Earth is in darkness (night). It should be easy to recognize that the rays of the sun only strike one point on the sunlight half of the Earth at a 90o angle (perpendicular) to its surface. 

At his point (known as the sub-solar point), the Sun would appear to be located directly over head (you would have to look straight up to see the sun). At this point the sunlight is generally able to penetrate water to its greatest depth or to heat the land. As a result more energy is absorbed rather than reflected. As one moves away from the sub-solar point, the Sun's rays strike the Earth's surface at a lower angle, and less energy is absorbed. This is one reason why it generally becomes cooler as one moves away from the sub-solar point, toward the poles of the Earth.

Every 24 hours, the Earth rotates once on its axis which is tilted at an angle of 23.5 degrees. This rotation is what caused night and day. The Earth also revolves around the Sun once ever 365.25 days. The revolution of the Earth around the Sun causes the seasons. The interaction between the rotation of the Earth around its axis, and revolution of the Earth around the Sun means that the sub-solar point is constantly changing position on the surface of the Earth. This has a major effect on the seasonal changes in climate and weather.


As you can see from the diagram, December 21 (winter in the northern hemisphere and summer in the southern hemisphere) represents the Winter Solstice. On this day, the solar point reaches the most southerly point on the Earth's surface, the Tropic of Capricorn, located at a latitude of 23.5o south of the equator.   It is the longest night (shortest day) of winter in the northern hemisphere. You should also notice that in the northern hemisphere, the area of the Earth above 66.5o north of the Equator is in total darkness for 24 hours per day. 

By March 21 the Earth has reached the Vernal Equinox. On this day the solar point is directly over the equator. All parts of the earth will have a 12 hour day and a 12 hour night. It is Spring in the northern hemisphere. Do you know what season it is in the southern hemisphere? 

Top of Form

At the equator, the Sun will rise in the East, pass directly over head, and set in the West. At the north Pole, the sun will rise for the first time in six months, and not set again until September 23.

On June 21 the Earth has reached the Summer Solstice. The solar point has reached its most northern position on the Earth's surface and lies on the Tropic of Cancer located at a latitude of 23.5o north of the equator. On this date there is a 24 hour day in the region above 66.5o north latitude. It is the longest day of the summer.

By September 23, the earth has reached the Autumnal Equinox (Fall in the northern hemisphere). Again (notice there are two times per year when the solar point is at the equator) the solar point is located at the equator, and all parts of the Earth have a 12 hour day and 12 hour night. At the equator, the sun will appear to rise in the East, pass directly over head, and set in the West. At the North Pole, the sun will appear to set, and will not rise again until March 21, another six months away.

Notice that the seasons in the northern hemisphere are opposite to those in the southern hemisphere. Can you imagine what Christmas would be like in Australia? 

Homework
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