Contents

1. Long-term Climate Change ...........ooiiiiiiiiiiii e
1.1 Weather and Climate . ...ttt
1.2 Time Scales to Characterize Climate ....................cciiiiiinn..
1.3 Factors That Affect Long-Term Climate ............... ... ... .oooou...
1.4 Ancient Climates and C0O, Concentration . ...........coovieeinnnn....

2. Temperatures During the Past Few Millennia ...............coovviveenn.
2.1 Use of Proxies to Estimate Historical Temperatures .....................
2.2 Proxiesand Climate ............. ... .. i
2.3 The Little Ice Age and the Medieval Warm Period ......................
2.4 Global and Hemispheric Average Temperatures in Recent Millennia .. ....
2.5 Conclusionson Millennium Temperature History.......................

3. Temperaturesinthe PastCentury .............coiiiiiiiiiiiiiiiiinnnn.
3.1 Near-surface Land Measurements ..............ouuemuuennnenneennnnns
3.2 Ocean Temperature Measurements. .. .......ooeeennnuunnnneeeeeeennn..
3.3 Troposphere Temperature Measurements . ..............o.eeeviuueenn..
3.4 Measured Earth,Regional,and Local Surface Temperatures...............
3.5 Mountain Glaciers as Climate Indicators. . ........... ...
3.6 Antarcticand Arctic Temperatures. ............oouuiieinnennenne.n.
3.7 0cean Temperatures . ...........oiiuuiiiiuiiiiie i
3.8 Utility of a Single Global Temperature. ............c..covviiinieenn ...

4. Global Scares, Subjective Science, and Climatologists......................
4.1 Global SCares ... ...ttt
4.2 Dealing with Subjective Science .......... ... ..o
4.3 Hyperboleon Impacts of Global Warming .............................
4.4 Spreading the Gospel. . . ...
4.5 CIMatologists. . . . ..ottt e
4.6 TheGolden Rule ... ..ot e
4.7 The Lunatic Fringe . ...t
4.8 The Role of Google .. ..ot i



vi Contents

5. VariabilityoftheSun ........ ... o i i i i
5.1 8olarIrradiance ............ oo
5.2 Aspects of Solar Variability ......... .. ... i
5.3 The Maunder Minimum: John Eddy’s Study ............ ... ... ... ..
5.4 Historical Sunspot Levels and Recent Solar Inactivity....................
5.5Solar Cycle Duration. ...
5.6 Reconstructing TSIinthe Past. . ........... ... ... i,
5.7 Conclusionson TSI ... ... i i
5.8 Solar Intensity at Ground Level. .......... ... i

6. The Earth’s Heat Balance and the Greenhouse Effect ......................
6.1 The Greenhouse Effect . ... ... i
6.2 The Earth’s HeatBalance ........... ...,
6.3 Climate Variability ......... . .o
6.4 Global Climate Models. ...t
6.5 The Relation Between Ancient Climates and C0, Concentration ..........

7. Anthropogenic Influences on Climate Change...................... ... ...
7.1 C0, Concentration Pastand Present. . ............c.iiiinnnnenenno..
7.2 Projections of Future C0, Concentration by Climatologists. ..............
7.3 Black Carbonas a Source Of 20th-Century Global Warming..............
7.4 Role of Sulfate Aerosols ........... .. .. ..o i
7.5 Land Clearing and Surface Development. . ...,

8. Impacts of Global Warming. . ...........ooiiiiiiiiiiiiiiiiiiiiiii i,
8.1 Alarmists and SKeptics .. .......oouuuutiin
8.2 Future Increases in Global Temperature .............. .. ...,
8.3 Sea Level Rise, the Ice Sheets,and Sealce ........... ... ...
8.4 Chanes in Precipitation: Floods, Drought, and Storms . ..................
8.5 Species Extinction ............ .
8.6 Vegetation. ...
8.7 Coral Reefs .. ..ottt
8.8 Food Production ...t

9. Global Climate Change and Public Policy............ccoovviiiiiiiinne,
9.1 U.S. Government Policy Actions and Inactions .........................
9.2 The Kyoto Protocol. ...
9.3 Economics: Will it Cost More to do Nothing? ..........................
9.4 Economic Analyses . ....... ..ottt
9.5Renewable Energy . .......oouuiiiii
9.6 Pirila’s SUMmMAry ... ...oouti i



Contents vii

10. Final Remarks ...t
10.1 Conclusions . .......ouiii
10.2 The Nine QUEStIONS. . .. oottt ettt e et e
10.3 About Climatologyand Climatologists. . .............ccoeviiiinen...
10.4 Logical Fallacies Used in Climate Discussions .........................

Appendix I: Review of the Film an Inconvenient Truth ......................
Appendix II: Warming of Oceans by Increases in Greenhouse Gas Concentrations
inthe Atmosphere....... ... ..o it ittt
2 5 3 1



2 Springer
http://www.springer.com/978-3-319-00454-9

fAssessing Climate Change

Temperatures, Solar Radiation and Heat Balance
RAFF, D.

2014, X060, 816 p. 322 illus., 71 illus. in color.,
Hardcowver

ISBEN: 978-3-319-00454-9



	Contents

