NAME: _______________________________

ANSWER SHEET

Exercise 1: Temperature Records
1. Name and explain any mechanisms that could produce cyclical climate fluctuations, a linear trend, or a sudden increase or decrease in temperature.

2. Figure 16-5 shows a sample temperature time series.  Can you visually detect any of the components discussed previously.  Label those you find.
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3. Examine the New Haven, Connecticut, annual temperature anomaly curve (Figure 16-6).  The data are plotted as °C deviations from the 1951-1970 mean.  Negative values show below-normal temperatures, positive values above-normal temperatures.  Comment on any patterns in the data such as cycles, gradual trends, or dramatic changes.

4. Which century was generally warmer, the 19th or the 20th?

5. The bars in Figure 16-6 show the annual dust veil index, a proxy for volcanic activity.  The two largest spikes correspond to the eruptions of Mts. Tambora, Indonesia (1815), and Coseguina, Nicaragua (1835).  For how long and by how much does the New Haven temperature record respond to those events?

6. Using Figure 16-8, briefly describe changes in the solar forcing during the past 400 years.  Do you detect a relationship between this forcing factor and Northern Hemisphere temperatures? Explain.

7. Briefly describe changes in greenhouse gas forcing during the past 400 years. Describe the correlation between this forcing factor and the reconstructed Northern Hemisphere temperature estimates.

8. What does a positive forcing do to temperature?  Why?
9.  Explain why the aerosol forcing is negative and the greenhouse gas forcing is positive.
10. Figure 16-9 shows the Northern Hemisphere instru​mental temperature from 1856 to 2000 (solid line) against that predicted by a computer model that con​siders radiative forcing estimates. In what ways does the computer model output match the instrumental record?  In what ways does it differ?

11. Why would average temperature generally be high​er in the city than in surrounding rural areas?

12. Table 16-1 shows that regional-scale urban winds are generally lower than those in surrounding rural areas.  What do you think causes this?  By contrast, the microscale winds around buildings can be rela​tively fast.  Why?  How could low wind speeds con​tribute to the urban heat island?

13. Using Figure 16-11, develop an argument sup​porting the idea that over time Atlanta's tempera​ture has increasingly been influenced by an urban heat island.

14. How could urban heat islands influence our under​standing of temperature changes during the past 150 years?

15. During what hours is the urban heat island most prominent? Why do you think it is more clearly defined during certain times of the day?

