Much discussion abounds these days about global warming, and the common knowledge is that people are to blame.  This, in turn, is based on observations that the surface temperature of the earth has increased as our emissions of carbon dioxide have increased.  The correlation is not perfect.  On the other hand, there is a near-perfect correlation between sunspot activity and earth temperatures.  Who is right?  What is the risk of being wrong and taking actions based on an incorrect premise?  What sort of statistical data do we need to collect/analyze to answer that question?  

Additional bits of information you may wish to know:  This is not the first time the earth has warmed up, and there were no humans here the last times it did.  There are lots of "greenhouse gases" besides carbon dioxide, including water vapor.  Correlation does not, in and of itself, imply causation.  About 30 years ago, scientists were warning of a new ice age beginning momentarily; what changed in the intervening years?
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Graph retrieved from http://www.earthpolicy.org/Indicators/CO2/2008_data.htm#fig2.
As you can see from the graph above, global carbon dioxide emissions have increased greatly from 1950 to 2006.
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Retrieved from http://upload.wikimedia.org/wikipedia/commons/0/0d/Solar-cycle-data.png.
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400 Years of Sunspot Observations retrieved from http://upload.wikimedia.org/wikipedia/commons/2/28/Sunspot_Numbers.png.
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Symptoms of global warming in North America retrieved from http://www.climatehotmap.org/namerica.html.

Fingerprints
4. Edmonton, Canada -- Warmest summer on record, 1998. Temperatures were more than 5.4?F (3?C) higher than the 116-year average. 

7. Glasgow, Montana -- No sub-zero days, 1997. For the first time ever, temperatures remained above 0?F (-17.8?C) in December. The average temperature was 10.9?F (6?C) above normal. 

8. Little Rock, Arkansas -- Hottest May on record, 1998. 

9. Texas -- Deadly heat wave, summer 1998. Heat claimed more than 100 lives in the region. Dallas temperatures were over 100?F (37.8?C) for 15 straight days. 

10. Florida -- June heat wave, 1998. Melbourne endured 24 days above 95?F (35?C); nighttime temperatures in Tampa remained above 80?F (26.6?C) for 12 days. 

11. USA -- Late fall heat wave 1998. An unprecedented autumn heat wave from mid-November to early December broke or tied more than 700 daily-high temperature records from the Rockies to the East Coast. Temperatures rose into the 70?F (20?C) as far north as South Dakota and Maine. 

12. Eastern USA -- July heat wave, 1999. More than 250 people died as a result of a heat wave that gripped much of the eastern two-thirds of the country. Heat indices of over 100?F (37.8?C) were common across the southern and central plains, reaching a record 119?F (48.3?C) in Chicago. 

13. New York City -- Record heat, July 1999. New York City had its warmest and driest July on record, with temperatures climbing above 95?F (35?C) for 11 days -- the most ever in a single month. 

39. Chesapeake Bay -- Marsh and island loss. The current rate of a sea-level rise is three times the historical rate and appears to be accelerating. Since 1938, about one-third of the marsh at Blackwater National Wildlife Refuge has been submerged. 

40. Bermuda -- Dying mangroves. Rising sea level is leading to saltwater inundation of coastal mangrove forests. 

42. Hawaii -- Beach loss. Sea-level rise at Waimea Bay, along with coastal development, has contributed to considerable beach loss over the past 90 years. 

65. Glacier National Park, Montana -- All glaciers in the park will be gone by 2070 if retreat continues at its current rate. 

68. Interior Alaska -- Permafrost thawing. Permafrost thawing is causing the ground to subside 16-33 feet (4.9-10 m) in parts of interior Alaska. The permafrost surface has warmed by about 3.5?F (1.9?C) since the 1960's. 

69. Barrow, Alaska -- Less snow in summer. Summer days without snow have increased from fewer than 80 in the 1950's to more than 100 in the 1990's. 

71. Bering Sea -- Reduced sea ice. Sea-ice extent has shrunk by about 5 percent over the past 40 years. 

72. Arctic Ocean -- Shrinking sea ice. The area covered by sea ice declined by about 6 percent from 1978 to 1995.

135. Canadian Rockies - Disappearing glaciers. The Athabasca Glacier has retreated one-third of a mile (0.5 km) in the last 60 years and has thinned dramatically since the 1950s-60s. In British Columbia the Wedgemont Glacier has retreated hundreds of meters since 1979, as the climate has warmed at a rate of 2?F (1.1?C) per century, twice the global average.

136. Alaska - Increasing rate of retreat. A study of 67 glaciers shows that between the mid-1950s and mid-1990s the glaciers thinned by an average of about 1.6 feet (0.5 m) per year. Repeat measurements on 28 of those glaciers show that from the mid-1990s to 2000-2001 the rate of thinning had increased to nearly 6 feet (1.8 m) per year. Alaska has experienced a rapid warming since the 1960s. Annual average temperatures have warmed up to 1.8?F (1?C) per decade over the last three decades, and winter warming has been as high as 3?F (2?C) per decade.

