Physics Challenge Question 18:  Water and climate

Due in class Thursday 3/12/2009

Water plays a big role in determining the climate around the world.

The three parts below are independent.  You do not need to do them in order.
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Part 1  (1 point)

Moscow (the capital of Russia) and Copenhagen (the capital of Denmark) are at almost exactly the same latitude (about 55° north of the equator).  Even so, Moscow experiences much different temperatures than Copenhagen.

· Looking at the graph, what are the yearly temperature fluctuations for Moscow?  For Copenhagen?
· Copenhagen is on the coast, whereas Moscow is far inland.  Although many factors play in, what property of water can help explain why Copenhagen experiences smaller temperature fluctuations?  How?
Part 2  (2 points)

A lot of the world’s water is in the form of ice, mostly at the north and south poles.  However, scientists and world leaders are concerned that this ice is melting, perhaps partly because of human CO2 emissions.

The density of ice is about 916.7 kg/m3.  It has a specific heat capacity of about 
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 and a latent heat of melting of 
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How much energy do you need to melt 1 km3 of ice with a temperature of –20°C?

Part 3  (2 points)

There is currently about 30,000,000 km3 of frozen water in the world’s icecaps and glaciers, most of it on ground.

About 70% of the Earth’s surface is currently covered by water.

The Earth’s radius is 6378 km.

As a “worst-case scenario,” estimate how much the sea level would rise if all the ice melted.  (Not likely to happen!)  Would your house be under water?
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