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Introduction

page 2, within a livable range.

This so-called homeostasis aspect of Gaia theory is more controversial than some other
aspects of the theory, and even among its supporters the premise can encompass a range
of ideas. The ideas expressed here come from Lovelock’s 1979 book Gaia: A New Way of
Looking at Life, Oxford University Press, Oxford, United Kingdom, 157 pp.

page 3, comparing the world to a machine.

Abrams, D., 1991. The mechanical and the organic: on the impact of metaphor in science,
pp. 66-77 in Schneider, S., and Penelope Boston (eds.), Scientists on Gaia, Massachusetts
Institute of Technology, Cambridge, Mass.

page 4, since the mid-1970s.

Values for Arizona statewide temperatures (1970-2004) were derived from an online tool
posted by the Western Regional Climate Center at this Web site:
http://www.wrcc.dri.edu/cgi-bin/divplotl_form.pl?0202.

The site can be used to obtain data for the 50 U.S. states for a variety of time frames back
through 1890.

page 5, Anthony Westerling and colleagues documented.
Westering, A.L., H.G. Hidalgo, D.R. Cayan, and T.W. Swetnam, 2006. Warming and earlier
spring increase western U.S. forest wildfire activity. Science 313: 940-943.

page 5, when conditions are right.

Lenart, M., June 2006. Hurricane intensity rises with sea surface temps. Southwest Climate
Outlook, June 2006. Monthly publications of the University of Arizona Climate Assessment
for the Southwest are available through the following link:
http://www.climas.arizona.edu/pubs.htm/

page 5, through the early 2000s.

Alaska’s average annual temperature has increased by about 3.5 degrees Fahrenheit in 30
years, while its winter temperatures have increased by 6.3 degrees F, according to the
Alaska Climate Research Center, affiliated with the Geophysical Institute of the University of
Alaska, Fairbanks. See http://climate.gi.alaska.edu/ClimTrends/Change/TempChange.html

page 6, which accelerates melting.

Thomas, R., E. Frederick, W. Krabill, S. Manizade, and C. Martin, 2006. Progressive increase
in ice loss from Greenland. Geophysical Research Letters 33: L10503 (1-4), doi:
10.1029/2006GL026075. Abdalati, W., W. Krabill, E. Frederick. S. Manizade, C. Martin, J.
Sonntag, R. Swift, R. Thomas, W. Wright, and J. Yungel, 2001. Outlet glacier and margin
elevation changes: near-coastal thinning of the Greenland ice sheet. Journal of Geophysical
Research 106: 33,729-33,741.

page 6, the size of Los Angeles for a year.
Kerr, R.A., 2006. A worrying trend of less ice, higher seas. Science (News) 311(5768):
1698-1701.

page 6, researcher Anthony Brazel and colleagues show.
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Brazel, A., N. Selover, R. Vose, and G. Heisler, 2000. The tale of two climates—Baltimore
and Phoenix urban LTER sites, Climate Research 15: 123-135.

page 6, Phoenix simmering about 20 degrees warmer than nearby rural areas at
night.

Personal communication, Joseph Zhender, Arizona State University. Also see Brazel, A.].,
2003. Future Climate in Central Arizona: Heat and the Role of Urbanization, Consortium for
the Study of Rapidly Urbanizing Regions Research, vignette no. 2 (September), available
through the ASU Center for Environmental Studies. The 20-degree Fahrenheit nighttime
difference refers to Tempe, a municipality within the Phoenix metropolitan area.

page 6, big cities similarly act as heat traps.
DeGaetano, A.T., and R.]. Allen, 2002. Trends in Twentieth-Century temperature extremes
across the United States, Journal of Climate 15: 3188-3205.

page 6, heat-related deaths than do their rural counterparts.

Buechley, R.W., J. Van Bruggen, and L.E. Truppi, 1972. Heat Island = Death Island?
Environmental Research 5: 85-92. Clark, J.F., 1972. Some effects of the urban structure on
heat mortality. Environmental Research 5: 93-104. Smoyer, K.E., 1998. A comparative
analysis of heat waves and associated mortality in St. Louis, Missouri—1980 and 1995.
International Journal of Biometeorology 42: 44-50.

page 8, since the instrumental record began in 1850.

The World Meteorological Organization issued the following press release on December 8,
2009: 2000-2009, The Warmest Decade. It is accessible at
http://www.wmo.int/pages/mediacentre/press releases/pr 869 en.html

NASA’s Goddard Institute for Space Studies followed suit on January 21, 2010, issuing the
following press release: 2009: Second Warmest Year on Record; End of Warmest Decade.
http://www.giss.nasa.gov/research/news/20100121/

page 9, nears the end of her life.
Lovelock, 1., 2006. The Revenge of Gaia: Why the Earth Is Fighting Back—and How We Can
Still Save Humanity, Allen Lane, an imprint of Penguin Books, London (p. 162), 177 pp.

page 9, faces no risk from mere humans.
Margulis, L., 1998. Symbiotic Planet: A New Look at Evolution, Basic Books, Perseus Books
Group, New York, 147 pp.

Chapter 1

page 10, threatened by floodwaters, later reports revealed.

Committee on Natural Disasters, 1994. Hurricane Hugo: Puerto Rico, the U.S. Virgin Islands
and South Carolina, Natural Disaster Studies, vol. 6, published by the National Academy of
Sciences, Washington, D.C., 276 pp.

page 12, he modeled in a 1999 Nature paper.
Emanuel, K., 1999. Thermodynamic control of hurricane intensity. Nature 410: 665-669.

page 12, without passing over warm water.

Regarding the scale of different hurricane seasons: data from Christopher Landsea provided
to National Geographic for its August 2005 issue [208 (2): 72-85]. Regarding the scale of
individual storms, see Michaels, P.]., P.C. Knappenberger, and R.E. Davis, 2006. Sea-
surface temperatures and tropical cyclones in the Atlantic basin, Geophysical Research
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Letters 33: L09708, 1-4. The latter argues that there is no linear effect from sea surface
temperature, while the data presented suggests that a threshold (non-linear) change is
involved.

page 12, Gulf of Mexico’s 1995 Hurricane Opal.
Shay, L.K., G.J. Goni, and P.G. Black, 2000. Effects of a warm oceanic feature on Hurricane
Opal, Monthly Weather Review 128: 1366-1383.

page 13, get cold feet if they head north.

Lenart, M., 2004. Forecasters expect below-normal East Pacific hurricane activity despite
likely El Nifio development this season, Southwest Climate Outlook:
http://www.climas.arizona.edu/forecasts/articles/hurricanes june2006.pdf. Publications by
the University of Arizona Climate Assessment for the Southwest are available through the
following link: http://www.climas.arizona.edu/forecasts/swarticles.html

page 13, an intact eye and the extra punch that comes with it.
Aguado, E., and J.E. Burt, 1999. Understanding Weather and Climate, p. 309. Prentice Hall,
Upper Saddle River, New Jersey, 474 pp.

page 13, documented in a 2000 paper.

Bender, M.A., and I. Ginis, 2000. Real-case simulations of hurricane-ocean interaction using
a high-resolution coupled model: effects on hurricane intensity. Monthly Weather Review
128: 917-945.

page 13, mid-80s in degrees Fahrenheit.

Geophysical Fluid Dynamics Laboratory Web site: http://www.gfdl.noaa.gov/visualization-
gallery . Link to a graphic that illustrates a cool wake in Katrina’s path (accessed March 14,
2010): http://www.gfdl.noaa.gov/pix/tools_and_data/gallery/katrina-2520x1419.png

page 13, from about 80 miles per hour to 65 miles per hour.
NASA/Goddard Space Flight Center Scientific Visualization Studio animation at
http://svs.gsfc.nasa.gov/stories/hurricanes/

page 14, they lingered over an area.

Bender, M.A., 1. Ginis, and Y. Kurihara, 1993. Numerical simulations of tropical cyclone-
ocean interaction with a high-resolution coupled model. Journal of Geophysical Research 98:
23,245-23,263.

page 14, between 1982 and 2001.
Sriver, R., and M. Huber, 2007. Observational evidence for an ocean heat pump induced by
tropical cyclones. Nature 447: 577-580.

page 15, higher than their earlier estimates.

Sriver, R.L., M. Huber, and J. Nusbaumer, 2008. Investigating tropical cyclone-climate
feedbacks using the TRMM Microwave Imager and Quick Scatterometer. Geochemistry,
Geophysics, Geosystems 9, QO9V11.

page 15, Kevin Trenberth and John Fasullo in a 2008 paper.
Trenberth, K.E., and J. Fasullo, 2008. Energy budgets of Atlantic hurricanes and changes
from 1970. Geochemistry, Geophysics and Geosystems 9, Q09V08.

page 16, some relate to the Cantonese phrase t3di fung (great wind).
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Kerry Emanuel goes into a more detailed description of the origin and evolution of the words
“hurricane” and “typhoon” on pp. 18-21 in his 2005 book Divine Wind: The History and
Science of Hurricanes, Oxford University Press.

page 17, a more manageable Category 3.

Bennett, S.P., and R. Mojica. 1999. Hurricane Georges preliminary storm report. National
Weather Service, Carolina, Puerto Rico. 15 pp.
http://www.nhc.noaa.gov/1998georges.html

page 18, in the weeks after the storm.

Bennett, S.P., and R. Mojica. 1999. Hurricane Georges preliminary storm report. National
Weather Service, Carolina, Puerto Rico. 15 pp. http://www.nhc.noaa.gov/1998georges.html
Also see Centers for Disease Control and Prevention report at
http://www.cdc.gov/MMWR/preview/mmwrhtml/00055476.htm .

page 19, in the New Orleans area alone.

Knabb, R.D., J.R. Rhome, and D.P. Brown, 2005. Tropical Cyclone Report, Hurricane Katrina
(p. 12) released by the National Hurricane Center on December 20, 2005.
www.nhc.noaa.gov/pdf/TCR-AL122005_Katrina.pdf

page 19, estimated at $92 billion.

Platt, Rutherford H., 2000. Extreme natural events: some issues for public policy.
Discussion paper prepared for presentation at the Extreme Events Workshop, Boulder,
Colorado, June 7-9, 2000. http://www.isse.ucar.edu/extremes/papers/platt.PDF

page 20, matter most to hurricane dynamics.

Emanuel, K., 1999. Thermodynamic control of hurricane intensity. Nature 410: 665-669.
Emanuel, K., C. DesAutels, C. Holloway, and R. Korty, 2004. Environmental control of
tropical cyclone intensity. Journal of Atmospheric Sciences 61: 843-858.

page 20, but they were both scorchers.

NASA’s Goddard Institute for Space Studies announced that 2005 was the warmest
recorded on Earth’s surface since modern measurements began in the 1890s. For example,
see http://www.nasa.gov/vision/earth/environment/2005_warmest.htm/ . The NASA
measurements include extrapolated estimates for areas not covered by measuring stations.
However, the Intergovernmental Panel on Climate Change’s 2007 report cited other sources
considered more authoritative for maintaining 1998 as the hottest year on record through
2006.

page 20, with tragic results.

The kinetic energy of wind is a function of the windspeed squared, while the damage the
winds can do increases at a faster rate, with the cube of windspeed being a better estimate.
Personal communication (2006), Christopher Landsea, science and operations officer,
National Hurricane Center, Miami, Florida.

page 20, destructive force of Dennis’s winds.

Knabb, R.D., J.R. Rhome, and D.P. Brown, 2005. Tropical Cyclone Report, Hurricane
Katrina, released by the National Hurricane Center on December 20, 2005.
www.nhc.noaa.gov/pdf/TCR-AL122005 Katrina.pdf Gust reported by Pearl River County
Emergency Operations Center.

page 21, qualified for Category 3 status.
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The kinetic energy of wind is a function of the windspeed squared, while the damage the
winds can do increases at a faster rate, with the cube of windspeed being a better estimate.
Personal communication (2006), Christopher Landsea, science and operations officer,
National Hurricane Center, Miami, Florida.

page 21, estimated $100 billion in damages.

Knabb, R.D., J.R. Rhome, and D.P. Brown, 2005. Tropical Cyclone Report, Hurricane
Katrina, released by the National Hurricane Center on December 20, 2005.
www.nhc.noaa.gov/pdf/TCR-AL122005 Katrina.pdf

page 21, accompanying storm surges.

Gray, W.M., 1.D. Sheaffer, and C.W. Landsea, 1997. Climate trends associated with
multidecadal variability of Atlantic hurricane activity, in Diaz, H.F., and R.S. Pulwarty (eds.),
Hurricanes: Climate and Socioeconomic Impacts, Springer, Berlin, pp. 15-54. The authors
also refer readers to Landsea, C.W., 1991, West African monsoonal rainfall and intense
hurricane associations. Dept. of Atmospheric Science Paper No. 484, Colorado State
University, Fort Collins, p. 280.

page 21, died in floods.

Cosgrove, Peter, 2005. "The economy: How bad a blow,” p. 48 of National Geographic
magazine special edition, Katrina: Why it became a man-made disaster; Where it could
happen again.

page 21, mainly in the Dominican Republic and Haiti.
Bennett, S.P., and R. Mojica. 1999. Hurricane Georges preliminary storm report. National
Weather Service, Carolina, Puerto Rico. 15 pp.

page 21, over the past few decades.

Knabb, R.D., J.R. Rhome, and D.P. Brown, 2005. Tropical Cyclone Report, Hurricane
Katrina, released by the National Hurricane Center on December 20, 2005.
www.nhc.noaa.gov/pdf/TCR-AL122005 Katrina.pdf

page 22, using satellite imagery.

Cerveny, R.S., and L.E. Newman, 2000. Climatological relationships between tropical
cyclones and rainfall. Monthly Weather Review 128: 3329-3336 (September). Tropical
cyclones include hurricanes, typhoons, and cyclones, as well as tropical cyclones with winds
below the 74-mile-an-hour threshold for a name-worthy storm.

page 22, warming of tropical oceans.

Knutson, T.R., and R.E. Tuleya, 2004. Impact of a CO2-induced warming on simulated
hurricane intensity and precipitation: sensitivity to the choice of climate model and
convective parameterization. Journal of Climate 17(18): 3477-3495.

page 22, the volatility of the system increases.
Robert Corell made this comment during a keynote talk at the December 2006 conference
Tribal Lands and Climate, held in Yuma, Arizona.

page 22, colleagues reported in 2005.

Webster, P.]., G.J. Holland, J.A. Curry, and H.R. Chang, 2005. Changes in tropical cyclone
number, duration and intensity in a warming environment. Science 309(5742): 1844-1846.
Also see Hoyos, C.D., P.A. Agudelo, P.]J. Webster, and J.A. Curry, 2006. Deconvolution of
the factors contributing to the increase in global hurricane intensity. Science 312: 94-97.
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page 22, included in the analysis.
Sriver, R., and M. Huber, 2006. Low-frequency variability in globally integrated tropical
cyclone power dissipation. Geophysical Research Letters 33: L11705.

page 23, since about the mid-1970s.
Emanuel, K., 2005. Increasing destructiveness of tropical cyclones over the past 30 years.
Nature 436: 686-688.

page 23, article written with colleagues.

Emanuel, K., R. Sundararajan, and J. Williams, 2008. Hurricanes and global warming:
results from downscaling IPCC AR4 simulations. Bulletin of the American Meteorological
Society 89(3): 347-367.

page 23, a decade at a time.
Mann, M.E., and K.E. Emanuel, 2006. Atlantic hurricane trends linked to climate change.
Eos: Transactions of the American Geophysical Union 87(24): 233-244 (13 June).

page 24, natural climate variability.

Lenart, M., 2006. Hurricane intensity rises with sea surface temps. Southwest Climate
Outlook, June. Monthly publication by the University of Arizona Climate Assessment for the
Southwest available through the following link:
http://www.climas.arizona.edu/forecasts/articles/hurricanes june2006.pdf
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Mooney, C., 2007. Storm World: Hurricanes, Politics and the Battle over Global Warming,
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