BLS 386


Global Environmental Issues


PS#1

1) The global CO2 emissions from fossil fuel burning are around 5.4 x 109 metric tons.  On a per capita basis Americans emit ~5.2 metric tons per person.  By contrast, China, with 1 billion people, has per capita emissions which are about 1/10 of these.  Calculate what China’s total emissions WOULD BE if they were to reach the same per capita emissions as the U.S.  

China’s total emissions would be _________________ metric tons.

By what percent would the global fossil fuel CO2 emissions increase if China were to achieve this level?

The increase in the global fossil fuel CO2 emissions would be _______________%.

2) Consider the following data:

	
	Mexico
	Nigeria
	USA
	China
	Sweden

	Current population (millions)
	97
	107
	270
	1.2 billion
	9

	Current growth rate (%)
	1.8
	3.0
	0.9
	0.8
	0.5

	Current population gain  per year
	
	
	
	
	

	Population in 30 years (constant % growth rate)
	
	
	
	
	

	Doubling time
	
	
	
	
	


Complete the table assuming a constant (%) growth rate for the next 30 years.  To get the doubling time, it is simplest to use a spreadsheet program or the equation given in class.

3) Currently China has a lower population growth rate than the U.S. but adds more people each year.  Calculate the growth rate that would be necessary for China to have the same population increase each year as the U.S.  Show your work.

4) Love them burgers!  Consider your basic burger (page 53 Stuff) and the water necessary to produce it.  First calculate the total meat production of the U.S. knowing that the average per capita consumption of meat in the U.S. is 126 kg/person and the U.S. has a population of about 270 million people.  Now using this value estimate the amount of water that was needed to produce all this meat.  You can do this by using the amount of water per pound of meat (page 53 Stuff), and scaling up.  Put you answer into liters (1 kg =  2.2 lbs; 1 gal= 3.8 liters).  (Note that this is probably an overestimate since not all meat requires as much water to produce as beef).  

Total U.S. meat consumption (kg) =  __________________

Water requirements (liters) to produce this meat (liters)  = ______________

5) In this next problem, you will attempt to figure out where all this water comes from to produce the meat.  Estimate the total annual rainfall in the region where the cattle (and corn to feed them) are raised.  Assume that all of this beef and corn comes from 10% of the US land area in the west and mid-west, where accumulated annual rainfall averages about 70 cm per year.  Now calculate the total volume of rain that falls on this area in liters.  You will probably need to use a number of conversion factors, such as 1000 cm3 = 1 liter, and 1 gallon = 3.8 liters.  

Total annual rainfall in meat producing region (liters) =

How do you interpret these results?   So where does all the water come from to produce our burgers????

