OS1 The Oceans                      Problem Set #4

Summer 2010


Name: _______________________

Section: _____________________

Global Warming (Remember to SHOW YOUR WORK)

Take-Home Activities.  Home-work Set 4.
Activity 1:  Carbon Cycle
1. The average concentration of dissolved inorganic carbon (DIC) in the ocean is 0.024 g per kg of seawater. What is the total amount of carbon stored in the ocean as DIC? Give answer in units of grams.

The mass of water in the ocean is 1.36 X 1021kg.

2. The atmosphere contains 7 x 1017 g of carbon as carbon dioxide.  Does the ocean or the atmosphere hold more carbon?

Carbon moves between the ocean and atmosphere in the form of carbon dioxide. Figure 1 illustrates how the amount of CO2 dissolved in surface seawater varies with temperature.   More CO2 dissolves in seawater as it cools.  The equation shown in Figure 1 is the equation that describes the line passing through the experimental data. Using this equation, you can calculate how much CO2 can be dissolved in seawater at any particular temperature.
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Figure 1: Solubility of CO2 as a function of temperature for surface seawater. The units of solubility are g/kg = "grams of CO2 per kilogram of seawater." 

3. Assuming that the average temperature of the ocean is 5°C, how much CO2 is presently dissolved in the ocean?  Give your answer in units of grams (g). 

4.  How would the storage of CO2 in the ocean change if the average ocean temperature was to increase to 10°C?  

5.  If there was less CO2 stored in the ocean, where do you think much of the rest of the CO2 would go?

Activity 2:  Greenhouse Gases and Global Warming.

1. The present atmosphere contains approximately 700 Gtons of carbon in the form of CO2.  [Gton = 1015 grams].  Earth’s total recoverable fossil fuel reserves contain at least 4200 Gtons of carbon, mostly in the form of coal.  At present, about half the CO2 produced by fossil fuel burning stays in the atmosphere.  The other half dissolves in the ocean or is taken up by the terrestrial biosphere.  If this ratio remained constant and we burned up all of our fossil fuels instantaneously, by how much would atmospheric CO2 concentrations rise?  (Express your answer in terms of the new CO2 level divided by the current one, in other words, by what factor CO2 in the atmosphere changes).

2. Climate models predict that doubling of the atmospheric CO2 concentration will cause the mean global temperature to increase by about 3˚C.  How much would temperature increase as a result of the scenario described in question 1?

3. The actual problem of global warming could be more severe than you just calculated.  Forests and soils together contain an additional 2100 Gtons of carbon that might go into the atmosphere if deforestation is not prevented.  If one third of the carbon from forests and soils are added to the atmosphere due to deforestation, in addition to all the fossil fuels (question 1), by what factor would atmospheric CO2 rise?  

4. How much would temperature increase as a result of the scenario described in question 3?
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