Climate of Change InTeGrate Module    		Unit 2 Preparation
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Feedbacks and Anomalies in Climate Variability

Goal: Develop skills you will need to help you think about climate change.

Part 1: Review of feedback loops
In class we have discussed positive and negative feedback loops. Here’s an example of a “real-world” feedback loop, not related to climate science.

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. 

Is this a positive or a negative feedback loop? __________________________


Now, pick a “real-world” feedback loop that is not related to science. Diagram it in the space below, and state 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
An anomaly means a deviation from “normal.” In other words, an anomaly means a change from the average. Let’s say, for example, that an 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 shows 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 shows 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.





(5) Understanding how to read diagrams like the one below will be crucial for your success during our in-class activity examining ocean data.

[image: ]

Look at the top map only to get yourself oriented.
Notice where the equator is located.
The gray blob on the west side of the map is New Guinea.
The area on the east side of the map where there are no color data is South America.


Which ocean is illustrated in these maps? _______________________________















































Part 3: Calculating rates of change 
In class this week, you will calculate rates of change related to climate. The rate refers to 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 titled “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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