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OCEA10: introduction to oceanography

Due at the beginning of class on Tuesday, February 5. Please spend a good amount of time on this, preferably today or tomorrow, so that you can have a couple of days to think about it! 

Skills development to get you ready to think about climate change

We started talking about climate change today and will continue learning about climate change next week. I want you to do several things that will help you with next week’s in-class activities. Feel free to work collaboratively when appropriate, but please make sure that your responses reflect your understanding of the material. 

Part 1: Review of feedback loops
We talked in class about positive and negative feedback loops. Here’s an example of a “real–world,” not related to oceanography, feedback loop.

A dog is hyper. This leads to the dog’s owner giving the dog a great deal of exercise. This leads to the dog burning lots of calories and working his/her muscles. This leads to the dog being less hyper at the end of the day. 

	You tell me: is this a positive or a negative feedback loop? __________________________


Now, I would like you to pick a “real-world” feedback loop that is not related to oceanography, diagram it in the space below, and tell me whether it is a positive or negative feedback loop. 
Ground rules: 
(1) You can discuss the general concept of feedback loops with other people in the class, but everyone must come up with his/her own feedback loop.
(2) Be creative (in other words, no googling—I will be able to tell if you grabbed an example from the Internet!), and come up with an example using your own brain.
















Part 2: Anomalies
I need you to understand what anomaly means when we talk about climate change next week. An anomaly means a deviation from “normal.” In other words, an anomaly means a change from the average. Let’s say, for example, that a oceanographer took measurements of the water temperature at the surface of the ocean from 1980 to 2010 to determine the average water temperature. Then, the oceanographer measured the water temperature at the surface of the ocean in 2011.

(1) If 2011 shows a positive sea surface temperature anomaly, that would mean that: (circle the correct answer)
	(a) The sea surface temperature in 2011 is warmer than normal.
	(b) The sea surface temperature in 2011 is colder than normal.
	(c) The sea surface temperature in 2011 is normal.


(2) What if 2011 showed a negative sea surface temperature anomaly? What would
that mean? (circle the correct answer)
(a) The sea surface temperature in 2011 is warmer than normal.
	(b) The sea surface temperature in 2011 is colder than normal.
	(c) The sea surface temperature in 2011 is normal.


(3) What if 2011 showed a sea surface temperature anomaly of zero? What would
that mean? (circle the correct answer)
(a) The sea surface temperature in 2011 is warmer than normal.
	(b) The sea surface temperature in 2011 is colder than normal.
	(c) The sea surface temperature in 2011 is normal.



(4) Let’s say that a scientist measured the yearly precipitation in an area from 1980 to 2010 to determine the average yearly precipitation. Then, the scientist measured the precipitation in 2011.

	Explain what a positive precipitation anomaly in 2011 would mean.






	Explain what a negative precipitation anomaly in 2011 would mean.






	Explain what a precipitation anomaly of zero in 2011 would mean.

Please spend some time looking at these maps and ask me if you don’t understand them! Understanding how to read these diagrams is crucial for your success in class on Tuesday. 
[image: ]

Look at the top map only and get yourself oriented.
· Notice where the equator is located.
· The gray blob on the west side of the map is New Guinea (you know where this is from your geography list, right?) 
· The area on the east side of the map where there are no color data is South America.

(5) Which ocean is illustrated in these maps? 



Look at the top map only. This map illustrates average January conditions in the ocean. There are three symbols on the map:
· The colors represent surface seawater temperature in degrees Celsius. Notice that there’s a scale on the right edge of the map telling you which color represents which temperature. If you are more comfortable thinking in Fahrenheit, 18 C is about 64 F, while 30 C is about 86 F.
· The lines are called contour lines and also represent temperature. For example, any area that lies on the line that says “29” is an area where the water temperature is 29 C (~84 F).
· The arrows represent wind direction.  

(6) What is the overall wind direction in this map? 



(7) In which area (the western part of the map or the eastern part of the map) does the water temperature seem to be highest? Approximately how high?

(8) In which area (the western part of the map or the eastern part of the map) does the water temperature seem to be lowest? Approximately how low?






Now, look at the bottom map. This map illustrates January seawater temperature anomalies in the ocean. Go back to the beginning of this handout, and remind yourself what an anomaly is. This map shows how much the sea surface temperatures and wind directions differed from the average conditions.
There are three symbols on the map:
· The colors represent temperature anomalies in degrees Celsius. Notice that there’s a scale on the right edge of the map. For example, 6 C means that the sea surface temperature was ~6 C warmer than average. For example, -6 C means that the sea surface temperature was ~6 C colder than average. 
· The lines are called contour lines and also represent temperature anomalies. For example, any area that lies on the line that says “0.5” is an area where the water temperature was 0.5 C (~1 F) warmer than average.
· The arrows represent wind direction.  

(9) What does an anomaly of 0 mean? 
	(a) The sea surface temperature is warmer than average.
	(b) The sea surface temperature is colder than average.
	(c) The sea surface temperature is average.


(10) Which colors on the map are used to represent an anomaly of 0?



(11) What does a positive anomaly mean? 
(a) The sea surface temperature is warmer than average
	(b) The sea surface temperature is colder than average.
	(c) The sea surface temperature is average.


(12) Which color on the map is used to represent a strongly positive anomaly?



(13) What does a negative anomaly mean? 
(a) The sea surface temperature is warmer than average.
	(b) The sea surface temperature is colder than average.
	(c) The sea surface temperature is average.


(14) Which color on the map is used to represent a strongly negative anomaly?

(15) Which of the following statements best describes the 1992 data?	
(a) Sea surface temperatures were significantly warmer than average.
	(b) Sea surface temperatures were significantly colder than average.
	(c) Sea surface temperatures were average.


(16) Explain how you figured out the answer to question 15.









Part 3: Calculating rates of change 
This coming week, you will be calculating rates of change related to climate. When I say rate, I mean how much something is changing over time. Please navigate to the following URL.
http://serc.carleton.edu/mathyouneed/rates/index.html

Carefully read the sections “Introduction to rates,” “What is a rate?” and  “How do I calculate a rate?”  Read them a few times if you need to. When you have finished, try the question below.

(1) You wake up at 6 am (early!), and the temperature is 55°F. By the time you head off to your picnic lunch at noon, the temperature has risen to 91°F. What is the rate of temperature change in °F per hour? Show your work!!







(2) Scroll down to the section entitled “Determining rates from a graph”. Read the example carefully. Then, try this question based on the graph: Calculate the rate of population growth from 1960 to 1980. Show your work!







(3) If there is anything from this assignment that you are confused about or is unclear, please list it/ask it in the space below. Thank you!
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