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Air-sea Gas Transfer
	
[bookmark: _GoBack][image: ]In the last 20-25 years, considerable attention has been placed on the influence of increasing greenhouse gases on global warming. Quantitative estimates of the role of the oceans in taking up increases in CO2 are based in part on global budgets that involve considerable uncertainty. This worksheet and accompanying presentation will detail the aspects of deriving an appropriate air-sea gas transfer model on a global scale. This worksheet is to be completed during the associated Air-sea Gas Transfer presentation. Do not answer questions ahead of pace. Your instructor will let you know when to answer each question.

1. On average is the ocean a source or sink for global carbon? What chemical form (molecular structure) is the carbon that enters the ocean from the atmosphere?

_____________________________________________________________

2. Do you think it is reasonable for all global transfer of carbon between the ocean and atmosphere to be represented by one number?

_____________________________________________________________

_____________________________________________________________

3. Brainstorm ideas about how gas is transferred from the atmosphere to the ocean. Write your ideas below.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

4. Indicate with arrows (up/down) the net flux of oxygen gas.
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The next few questions are in regard to the dissolved oxygen data from Wallace and Wirick (1992).

5. What are the units on the horizontal and vertical axes?

_____________________________________________________________

_____________________________________________________________




6. Describe the trend for this data. What seems to happen every 7-10 days?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

7. Would you think a simple 2-box model is sufficient to describe this data?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

8. Additional data is shown for sea surface height, wave velocity, temperature, and wind speed. Which other data seems related to the dissolved oxygen record? Note: for data to be correlated (related) it does not have to look identical, there must be distinct events happening at the same time.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
9. Why would fast moving waves be related to dissolved oxygen concentration? What is happening here to explain the behavior in dissolved oxygen?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________


The next set of questions regard breaking waves and the role of bubble in air-sea gas transfer.

10. How many times can the paper be folded.

_____________________________________________________________

11. How is this paper folding exercise analogous to bubble formation during wave breaking? What is keeping the very small bubbles from splitting?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

12. Does pressure increase or decrease as you go deeper in water? What happens when you dive to the bottom of a pool?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

13. Assuming the temperature of the upper ocean is constant, what happens to bubble volume as a bubble goes deeper in the water? Hint: your answer to the previous question will help.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

14. According to the simulations after a wave breaks, do dissolved carbon dioxide levels increase or decrease? 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________





The next set of questions are some final thoughts.



15. Are there any additional components to an air-sea gas transfer model that were not mentioned you feel should be considered?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________


16. Recall on the global carbon cycle diagram that carbon flux to and from the ocean and atmosphere were represented by a single number. Other fluxes that are represented by a single number are carbon input to the atmosphere from the burning of fossil fuels. What do you think are some components of the model used to determine that value?

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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