Atmospheric Circulation Lab            name__________________________________

 

Objectives:
                The main goal of this lab is to learn about atmospheric and oceanic circulation and how these two processes are strongly inter-dependent and strongly influence each other. 

 

Format:
                We will use the website http://www.mpcfaculty.net/alfred_hochstaedter/Earth%20Science/circlab_atm.htm  to access the color images for this lab, since the color makes the information so much easier to see. All images on the websites are thumbnails, so that clicking on them will bring you to larger versions. The diagrams are reproduced here on these pages so that you can use them to write notes and remember the pertinent points of this lab.

 

Atmospheric Circulation

 


The diagrams to the left shows air temperatures, which are proxies for average sea surface temperatures (SST) for August and January. The diagrams are also contoured with lines of equal temperature. 

 

At what northern latitude is the 20ºC contour in the August?

 

 

At what northern latitude is the 20ºC contour in the January?

 

 

 


Does the ocean temperature change radically with the seasons?

 

How does the high heat capacity of water influence this seasonal temperature change?

 

See current SSTs at: http://www.ssec.wisc.edu/data/sst/latest_sst.gif
 

 

 

 


The diagram at left is data from the NOAA satellite TIROS, which measures long-wave radiation emitted from the Earth’s surface and atmosphere. This kind of radiation is related to the surface temperatures on Earth. Green and blue colors represent temperatures below 0ºC. The darkest purple represent temperatures near -30ºC.

 

How does the seasonal temperature variation of the continents compare with that of the oceans?

 

Is it greater or smaller?

 

How does the low heat capacity of rock influence the seasonal temperature variation of the continents?

 

How will the differences between the seasonal temperature variations in the oceans and continents affect the locations of high and low pressure systems in the atmosphere? Another way of asking this question is: How will the differences between the seasonal temperature variations in the oceans and continents affect atmospheric circulation?

 
                Below are average atmospheric pressure maps for summer and winter. Contour lines of equal atmospheric pressure (isobars) are also shown. In a very broad sense, low pressure systems are most often located near the equator and near 60º, whereas high pressure systems are most often located near 30º.

                Focus on the differences between summer and winter. Complete the following table by showing whether the region has high or low pressure during the summer or winter. Follow the North America example.

 


Location                                July                        January

North America                      low                          high
South America
Asia
Africa
North Pacific
South Pacific
North Atlantic
South Atlantic
Indian
West Equatorial Pacific
East Equatorial Pacific
 

Why do you think the southern hemisphere oceans show less seasonal variation in terms of atmospheric pressure than do the northern hemisphere oceans?

 

 

Which way do the winds blow?  To answer this question we need to understand how the Pressure Gradient Force (PGF) and the Coriolis effect interact to create circular wind patterns around high and low pressure systems. The PGF is the force that 

	

	



pushes air away from high pressure systems and pulls it towards low pressure systems. The Coriolis effect deflects this moving air, to the right in the northern hemisphere and to the left in the southern hemisphere. The result is that winds blow counterclockwise around low pressure systems and clockwise around high pressure systems in the northern hemisphere.

 

Draw on the big map (last page of handout) the wind directions that you would predict from the location of high and low pressure systems. 

                You can check your answers by clicking to see the August wind stress and January wind stress maps, or the North America maps.
                Based on your predictions, complete the table for North America for wind directions that you would feel if you were standing on the west or east coast…

                                                                                East Coast                             West Coast
July: Winds from (N or S)

                Air temp (warm/cool)

January: Winds from (N or S)

                Air temp (warm/cool)

 

Now, which has a more moderate climate (least temperature variation between seasons), the east coast or west coast of North America?  

 

Do you think this is true for other continents? Why or Why not?

 

Air masses attain their characteristics from the ground or water over which they flow. When would you predict the rainy season is in India and the rest of continental Southeast Asia? 

 

 

When is the dry season in India and the rest of continental Southeast Asia? What is your rationale?

 

 

The Aleutian Low – Pacific High Today.
Look at today's satellite images here.   Press “back” to get back here.

 

Which is the more predominant system that has influenced the eastern Pacific over the last few days, the Aleutian Low or the Pacific High? Or was it some of both? Please explain.
 

 

 

What is it that you see on the satellite image that provides rationale for your answer?

 

Does your assessment agree with what you would predict as "normal" for the current season? Why or why not?

 

 

 

 Draw a generalized picture of today's high and low pressure systems in the Pacific in the space below. On your picture draw in and label all the examples of the Coriolis effect that you can see. This current atmospheric pressure map may help you identify the location of the high and low pressure systems.
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