Will Our Kids Suffer the World of Fahrenheit 7 ?
Can we -- will we -- control global warming?
[Draft of Sept. 28, 2013; the latest draft of this paper is online with live links at http://goo.gl/LPjmMD ]
By Peter Montague, Ph.D. (pm8525@gmail.com)
New Jersey Environmental Justice Alliance (http://www.njeja.org)
[To keep abreast of environmental justice in New Jersey, follow: http://www.njeja.org ]
[To keep abreast of global warming, follow my news blog: http://adaptingtoclimatechaos.wordpress.com ]

1. The World of Fahrenheit 7
This is the world in which the global average temperature rises 7 degrees Fahrenheit (7 F)
relative to pre-industrial times (in other words, before 1800). 1
On our present course, Fahrenheit 7 is the world that today's young people will live
in as they grow older. (New and others, 2011)

2. Planning for what, when?
We routinely plan for 50 years by building power plants, highways, tunnels, bridges, and
so on.
Perhaps we should plan for at least one human lifetime, which is now about 80 years in
the U.S.
So in round numbers this paper discusses the world in 2060 (50 years) and in 2090 (80
years). But of course the future is being determined today.

3. The Problem
In this paper, all temperatures will be expressed on the Fahrenheit (F.) scale because
that is the one familiar to everyone in the U.S.
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An increase of 7 F = an increase of 4 Celsius, or 4 C. To measure temperature, the Fahrenheit scale is used
only in Jamaica, the Cayman Islands, and the United States (plus its associated territories -- Palau, the Bahamas,
Belize, Puerto Rico, Guam and the U.S. Virgin Islands). The rest of the world uses the Celsius scale.
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The global average temperature has risen 1.5 F since 1895. (NCADAC 2013, pg. 3) See
Figure 1. In other words, to date, we have experienced only about 1/5th of Fahrenheit
7.
Most of the 1.5 F rise has occurred in the last 33 years, since 1980. (NCADAC 2013, pg.
3) See Figure 1.
Almost all the rise has been caused by human emissions of carbon dioxide (CO2) from
burning fossil fuels (oil and gasoline, natural gas and coal). (World Bank 2012, pg. 6)
See Figure 2. (In round numbers, human CO2 emissions come 1/3rd from making
electricity, 1/3rd from cars and trucks, and 1/3 from buildings and "other.")
The Third National Climate Assessment says, "U.S. temperatures will continue to rise,
with the next few decades projected to see another 2 F to 4 F of warming in most areas
and... by the end of the century... 5 F to 10 F ... assuming continued increases in
emissions." (NCADAC 2013, pg. 3)
The World Bank said in 2012, "scientists are nearly unanimously predicting" that we are
headed for 7 F. (World Bank 2012, pg. ix)
In sum: Mainstream science tells us we are on track to create the world of 7 F
CO2 is now present in the atmosphere at 400 parts per million (ppm). When it reaches
somewhere between 620 to 650 ppm, the average global temperature rise will reach 7 F.
(Anderson 2008, pg. 18; Hansen and others 2013a)
By signing the Copenhagen Accord in 2009, many nations agreed to limit global average
temperature rise to 3.6 F (2º Celsius). However, they have not taken the steps necessary
to make this happen. (UNEP 2012; Anderson and Bows, 2011)
For example, U.S. CO2 emissions have declined 9% since 2005 (Brooks, 2013), but U.S.
export of fossil fuel is continuing to rise, so we in the U.S. are still causing global
emissions to rise. (Clark 2013) See Figure 3.
A 7 F global average temperature rise could arrive as soon as 2060. (Betts and others
2011; Betts and others 2009; New 2011; Fung 2011; World Bank 2012, pg. xiii)
This is not a prediction -- it is a projection. It is the path we are on. And this is not
the worst case. This is just "business as usual," continuing to do what we are presently
doing.
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Once they occur, global warming and associated climate change are irreversible for 1000
years. (Solomon 2009)

Figure 1. Global average surface temperature of the Earth, 1880-2012. Source: NASA (2013)

Figure 2. Cumulative global carbon emissions from fossil fuels, 1751-2007. Source: Boden (2010).
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Figure 3. U.S. fossil fuel production ("extraction"), 1950-2011, expressed as
CO2 equivalents. Source: Clark (2013). For more detail, see Johansson (2012).

4. Heat
Extremes of Heat Rise Faster Than the Average
When the average temperature goes up, the extreme temperatures go up even more.
(Schär 2004; Barnett 2006; Diffenbaugh 2005)
When the global average rise is 7 F, the average rise over land will be 10 or 11 F. (World
Bank, 2012, pgs. 24, 38.) At the same time, in cities, the heat index (temperature plus
humidity) will rise 12 to 16 F. (Steadman 1984; Frumhoff 2007, pg. 94)
With a 3.6-to-7 F average global increase by 2046-2065, the hottest summer of the last 20
years will occur every other year or more frequently. (Diffenbaugh 2013; Carey 2013)
In a 7 F world, "the coolest months are likely to be substantially warmer than the warmest
months at the end of the twentieth century." (World Bank 2012, pg. xv)
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================================
Table 1
Temperature rise expected in New York and Newark, N.J., 2020-2090
Number of days per year over 90 F
1961-1990: 15
2010-2039: 24
2040-2069: 45
2070-2099: 70
Source: Frumhoff 2007, pg. 93
================================
================================
Table 2
Temperature rise expected in Philadelphia and Camden, N.J., 2020-2090
Number of days per year over 90 F
1961-1990: 20
2010-2039: 30
2040-2069: 50
2070-2099: 82
Source: Frumhoff 2007, pg. 94.
================================
As we can see from Table 1, in north Jersey toward the end of this century, most summer
days (70 days out of 90) will be hotter than 90 F -- and in south Jersey (Table 2) nearly
every summer day (80 days out of 90) will be hotter than 90 F.
Summer temperatures feel even hotter than the thermometer shows
Heat drives moisture out of the soil into the air, and warm air can hold more moisture
than cool air. So global warming raises the humidity, which makes hot days feel worse.
6

(The atmosphere now holds 4% more moisture than it did 100 years ago, which makes
rain storms more intense -- less drizzle, more cloudburst. Because of increasing humidity
in the northeast, summer temperatures will rise somewhere between 6 F and 14 F but will
feel like an average rise of 12 F to 16 F. (Frumhoff 2007, pg. 94) See Figure 4.
Therefore in a 7 F world, the hottest days in N.J. cities (which presently range from
104 to 108 F) will feel like 116 to 124 F.
The human capacity to work outdoors has already been diminished by warming
There are physical limits on the capacity of the human body to maintain its internal
temperature. We have already reduced by 10% the number of days that humans can
safely work outdoors. By 2050, the human capacity to work safely outdoors will be
reduced by 20%. (Dunne 2013) As Bill McKibben said recently on the MSNBC special,
The Politics of Power, "It doesn't get any more basic than that." See Figure 4.

Figure 4. Temperature and humidity combine to create dangerous conditions (orange and red). Source: National
Weather Service (2013).
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5. Drought in a 7 F world
In 2012, 63% of the land surface of the U.S. was affected by drought. (World Bank 2012,
pgs. 13-14.)
Drought in N.J. in 2100 will occur, on average, once per year: droughts lasting one- to
three-months in late summer and early fall are expected to occur each year. (NJCAA
2013, pg. 10)
The western U.S., from Kansas to California, will experience a permanent "dust bowl,"
perhaps as early as 2050-2060. (Seager 2007) This can be expected to raise the price of
food.
Drought globally: In a 7 F world, the area of the globe experiencing drought at any given
time will increase from today's 1% to 30%. (Warren 2011, Table 3 and pg. 231)
6. Much croplands lost, some croplands gained
In a 7 F world, 50% of land on which crops currently grow are expected to become
unsuitable for cultivation while 20% of the globe's colder lands become suitable for
cultivation. (Warren 2011, Table 3)
Because of heat and loss of soil moisture, agricultural yields are expected to decrease for
all major cereal crops in all major regions of production. (van der Linden 2013)
Not surprisingly, global warming is projected to raise food prices 40% by 2050 for rice,
corn (maize), barley, rye, oats, wheat, and sugar, among other staples. (Calzadilla 2013)
In New Jersey blueberry and cranberry crops are expected to be decimated by global
warming. (UCS Undated)

7. Sea Level Rise
If emissions continue to rise at their present rate (2 to 3% per year [Raupach 2007]), sea
level is projected to rise 2 feet by 2050 and up to 6 feet by 2100. (NJCAA 2013, pg. 7)
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As sea level rises, salt water moves horizontally beneath the land, pushing salt water into
fresh water aquifers, killing plants, ruining soils for agriculture. This is called "salt water
intrusion." (Ward 2010)
A rising sea level can flood underground infrastructure in coastal cities and towns (water,
sewer, electrical, communications, and transportation) with corrosive salt water.
Flooding with salt water is very different from flooding with fresh water. (Ward 2010)
It's perhaps worth noting that the 10-alarm fire that destroyed 68 businesses on the Jersey
shore September 12, 2013 was caused by electrical components corroded by hurricane
Sandy's salt water. (Parry, W. 2013)
A rise of 4 feet is sufficient, at high tide, to submerge more than half of today's
population in 316 coastal cities and towns (home to 3.6 million people) in the lower 48
states. (Strauss 2013)
The annual cost of coastal flooding of the world's major cities is projected to increase
nine-fold between now and 2050. (Hallegatte 2013; Anonymous 2013a)
8. Extinction of Species
"For ecosystems, while adapting to a 3.6 F world is considered feasible, the options for
adapting either naturally or with human assistance, to a 7 F world are extremely limited,
since at these temperatures few ecosystems would be expected to be able to maintain
their current functioning." (Warren 2011, p. 228)
In a 7 F world, "the limits of human adaptation are likely to be exceeded in many parts of
the world, while the limits for adaptation for natural systems would largely be exceeded
throughout the world. Hence the ecosystem services upon which human livelihoods
depend would not be preserved." (Warren 2011, pg. 234)
Ecosystem services that may be degraded include the water purification provided by
wetlands, the purification of air provided by forests, the protection of coastal areas from
storm surges (by mangroves, coral reefs, coastal wetlands and salt marshes), the
regulation of pests and disease, the recycling of waste nutrients, and the removal of
carbon from the atmosphere.
In a 7 F world, approximately 40% of all species on Earth will be at risk of extinction -many perhaps as early as 2050 -- chiefly because their habitat has changed faster than
they can adapt. (Barnovsky 2011; Thomas 2004; Maclean and Wilson 2011; Warren
2011, pg. 221 and Table 3)
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Harvard biologist E.O. Wilson says we are entering a new era, which he has named the
Eremozoic -- the age of loneliness. (Wilson Undated)

9. Oceans and Fish
Increasing carbon dioxide creates two problems for the world's oceans: rising water
temperature and increasing acidity. (Water + CO2 = carbonic acid.)
Globally, 2.6 billion people get at least 20% of their protein from fish. (Allison 2009)
But fish -- especially young fish -- require particular ecosystems to grow up -mangroves, coral reefs, coastal wetlands, and salt marshes.
The fishing industry in New Jersey (commercial and recreational) is worth $2.7 billion
each year and is an anchor of Jersey Shore tourism. (Urgo 2013) Together, ocean
acidification, ocean warming, and sea level rise (which can drown coastal wetlands [UCS
Undated]), create a triple whammy for fish.
“As far as fishermen are concerned, climate change is here. This is a reality,” Tom Fote,
of the Jersey Coast Anglers Association, told the Philadelphia Inquirer. “We’re going to
have to change the way we fish.” (Valentine 2013)
"Ocean acidification adversely affects many marine species, including plankton,
mollusks, shellfish, and corals. As ocean acidification increases, the availability of
calcium carbonate will decline. Calcium carbonate is a key building block for the shells
and skeletons of many marine organisms. If atmospheric CO2 concentrations double,
coral calcification rates are projected to decline by more than 30%. If CO2 concentrations
continue to rise at their current rate, corals could become rare on tropical and subtropical
reefs by 2050." (USEPA 2013)
"Coral reefs are the largest living structures on the planet. They are also among the most
diverse ecosystems, sheltering or nourishing up to 9 million species -- a third of all
known marine life forms -- including 4000 kinds of fish." (Stone 2007)
Coral reefs are threatened by many things -- predation by the coral-eating crown-ofthorns starfish, sediment from nearby urban development and deforestation, over-fishing,
destructive fishing practices (e.g., dynamite), excessive nitrogen and phosphorus from
fertilizer and sewage, toxic pollution (herbicides and pesticides), diseases, and -- biggest
threat of all -- rising water temperature and acidification from rising levels of CO2.
(Veron 2009)
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"If CO2 levels are allowed to reach 450 ppm, reefs will be in rapid and terminal decline
world-wide from multiple synergies arising from mass bleaching, ocean acidification, and
other environmental impacts." (Veron 2009, emphasis added)
At the rate we are going, atmospheric CO2 will hit 450 ppm around the year 2035, just 22
years from now. (Keeling 2013) Then the world's coral reefs -- and the millions of life
forms that depend on them -- will be toast. (Veron 2009)
Are you getting the picture? We are scrambling the planet.
10. Storms
A recent study by the National Oceanic and Atmospheric Administration (NOAA)
scientists says future Hurricane Sandy-level inundation will become commonplace in
the future under business-as-usual sea level rise projections. (Romm 2013b; Peterson
2013)
In the high emissions scenario (in other words, the path we are on now), "the Jersey
shore from Atlantic City to Cape May sees Sandy level storm surges every year by
2050." (Romm 2013b discussing Peterson 2013, emphasis in the original.)
11. Human Health
In addition to illness and injury from storms, global warming threatens human health
through heat stress, air pollution, and infectious diseases. (NJCAA 2013)
Heat stress
Heat kills roughly 1000 people per year in the U.S. -- more than any other weather
condition. High-heat days (and nights) can cause heat stress, which manifests in several
ways including heat stroke, heat exhaustion, fainting, heat cramps, or heat rashes.
Furthermore, heat can worsen existing heart and lung diseases, and can cause kidney
stones and kidney failure. Peoples with diabetes have an increased risk of heat-related
death, as do people on certain medications, particularly diuretics, which have a
dehydrating effect. (NJCAA 2013)
The people most vulnerable to heat stress are young children and the elderly.
Presently, 14% of the population of the Northeastern U.S. is 65 or older; by 2030 that
figure is expected to increase to about 20%. (Frumhoff 2007, pg. 95)
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Fine particles ("particulate matter" or PM 2.5) and ozone in the atmosphere are already
major killers. Two new recent studies have reported that PM 2.5 in the air of the U.S.
today kills 135,000 to 200,000 people each year, each death representing a life that was
shortened by an average of 10 years. This is one of the largest costs of burning fossil
fuels, which fossil fuel producers and users do not pay. (Ciazzo and others 2013; Fann
and others 2012) Worldwide, an estimated 2.2 million premature deaths per year could
be avoided by reducing fossil fuel use. (West 2013)
Global warming also causes allergies from pollen to increase, lengthening the pollen
season and causing production of more pollen. (NJCAA 2013)
In mid-September 2013 Science Daily reported that, "The Midwest is experiencing very
dangerous levels of mold in the air which will result in headaches, itchy throats and runny
noses for those with sensitive respiratory systems. Gottlieb Allergy Count, the official
allergy count for the Midwest, reports the mold count today is 125,000, a high for 2013,
and well over the 50,000 threshold that signals a dangerous air quality warning. 'The
heat, the humidity and the rains have created a dangerous concentration of mold
that is a real health hazard for many in the Midwest today,' says Dr. Joseph Leija,
allergist, who performs the Gottlieb Allergy Count, the only consistent allergy count for
the Midwest." (Anonymous 2013c, emphasis added.) And of course, heat, humidity, and
rain are all projected to increase as we approach the world of 7 F. (NJCAA, 2012)
Asthma in children has been increasing rapidly worldwide, increasing by 50% every
decade for the last 40 years. (Pawankar 2008) Leading allergy experts believe the
increase is tied to the rising temperature of the planet and its effects on the production of
allergens, such as pollen. (Beggs 2005)
An estimated 15% of children in New Jersey are living with asthma, about 70% of them
experiencing symptoms on a continuing basis. Global warming has already increased the
length of the pollen season in New Jersey and the combination of more pollen and rising
heat is expected to increase asthma-related hospital admissions, especially among
children. (NJCAA 2013)
Another important health impact of global warming is the mental stress, lowered morale,
and depression that can accompany devastating storms; floods; loss of electric power for
lights, heat, and cooking; sickened children; economic losses; heat waves; and the social
dislocation and isolation that result when livelihoods are lost and neighborhoods are
disrupted. (McMichael and Lindgren 2011; McMichael 2012)
Many low-income residents in New Jersey rely on hospital emergency departments for
their health-care needs. In 2008 the New Jersey Commission on Rationalizing Health
Care Costs concluded that "hospitals in New Jersey are in poorer financial condition than
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those in other states." (NJCAA 2013) Furthermore, New Jersey suffers from a chronic
shortage of family physicians. (Kitchenman 2013) Global warming seems likely to add
additional stresses to a state medical care system that is already sub-par.
Children, particularly, are being harmed -- and will increasingly be harmed -- by global
warming and climate change. It is their world that is being destroyed and many of them
know it and desire passionately to avert the disaster looming before them. (Burgess
2013)
12. The threat of cumulative impacts
"Moving from 3.6 F to 7º F would ... bring for any particular location, an accumulating
load of increasingly severe impacts. While one or a few impacts considered in isolation
may be manageable, a 'perfect storm' of multiple severe impacts may be catastrophic."
(New, Liverman and Anderson 2009) [Within this quotation, I've converted degrees
Celsius to degrees Fahrenheit.--P.M.] (And see Warren, 2011)
13. Why the Demand for Energy is Increasing (Raupach 2007)
In 2010 U.S. population was about 310 million; by 2050 it will be something like 440 to
460 million, an increase of 40% to 50%. (Ortman Undated)
Globally, population is expect to grow from 7 billion to 9.6 billion by 2050, just under a
40% increase. (UN 2013)
Furthermore, today's standard of living needs to be enhanced for more than half of
humanity. Economic development is needed for the 1.3 billion people who currently live
without electricity and 2.6 billion who rely on biomass for cooking. (Diffenbaugh 2013)
Fossil fuels are cheap, but only because they are directly subsidized and because they do
not pay their costs to society (which is an indirect subsidy). Hansen 2013b; Fann 2012;
Caiazzo 2013
The U.S. Energy Information Administration projects that global energy use will increase
56% between 2010 and 2040. (USEIA 2013, pg. 1) and annual energy-related CO2
emissions will increase 46% between 2010 and 2040. (USEIA 2013, Chapter 9)

14. Ten Proposed Solutions
Background fact: To avoid entering the world of 7 F, about 2/3rds of known fossil fuel
reserves must remain in the ground, unused. (Hansen 2013a; Meinshausen 2009; Steffen
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and Hughes 2013) This is the challenge of our age. It should be clear from the
information presented above that this is the greatest -- and most critical -- challenge that
humans have ever faced.
a. The essential first step is to acknowledge that adapting to global warming will only be
possible if we limit global warming. If we don't control it, we will not be able to adapt to
global warming because it will likely create chaos as we approach the world of 7 F and
beyond. (Sterman 2013) As James Hansen said recently, "Burning all fossil fuels...
would make most of the planet uninhabitable by humans, thus calling into question
strategies that emphasize adaptation to climate change." (Hansen and others 2013a)
b. The second essential step is to impose a rising price on carbon, to be assessed at the
point of extraction (at the mine mouth or the well head). (EJLFCC Undated) If we don't
put a price on carbon, dumping it into the atmosphere will continue to be free, and the
users of fossil fuels will have no real incentive to switch to low-carbon fuels. (It's worth
repeating: Fossil fuels are cheap only because they are subsidized and because their price
does not include the costs they impose on society in the form of global warming, climate
change, direct impacts on human health through air pollution (Fann 2012 and Caiazzo
2013), plus the cost of military operations to protect supply routes.)
How would a price on carbon work? Start with, say, $15 per ton of carbon, and increase
the tax $10 per ton each year after that. (Hansen 2013a) The money collected could be
distributed equally to all citizens. (Barnes 2008) The poor, who use relatively little fossil
fuel, would benefit more than the wealthy, who use relatively large quantities of fossil
fuel. (The wealthiest 7 percent of global population produces 50% of all CO2 emissions.
[Pacala 2007])
Congress has shown itself to be incapable of imposing a price on carbon. Therefore, to
achieve an effective carbon price, the only plausible route now is to mobilize a critical
mass of Americans in a strong grassroots campaign.
c. End government subsidies of fossil fuels. (Of course this, too, would require a major
grassroots campaign; subsidies are popular among legislators worldwide. [Kanter 2011])
Globally, governments subsidize the fossil fuel industry with more than $500 billion each
year. (Parnell 2013) This figure does not include the $4 to $6 trillion committed by the
Pentagon in the last 10 years to keep oil flowing from the Middle East. (Bilmes 2013;
Koppel 2006)
d. Acknowledge that natural gas is a bridge fuel only to a hotter, ocean-acidified planet.
Stop pretending that natural gas is a solution to global warming. It is not. (Myhrvold
2012; Caldeira 2012; Romm 2012; Anonymous 2012; Strong 2012; Brooks, 2013;
Bittman, 2013; Tollefson, 2013)
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e. In New Jersey, restore the $800 million that was paid by New Jersey citizens,
earmarked for renewable energy but diverted to other purposes by Governor Christie and
the state legislature. (Johnson 2013)
f. Wherever we use lights, heat or motors, aggressively install more efficient off-the-shelf
technologies, available now to reduce demand for fossil fuels, save businesses and
households billions of dollars (in aggregate) while creating tens of thousands of good
jobs. (Montague 2012; Goldstein 2009; Goldstein 2010; Lovins 2011; Sovacool 2008)
g. In a country founded on the basis of white supremacy, such as the United States, a
long, vivid history reminds us that racial and ethnic injustices are ever-present. (Loewen
2007; Alexander 2010) It is no different in the case of global warming. People of color
and communities of low income are expected, as a matter of course, to bear
disproportionate burdens from all the disruptions that lie ahead. For justice to prevail,
organized resistance to "business as usual" will be as necessary in the future as it has
been in the past.
However, we can recognize that conditions have changed since the environmental justice
movement was formed in the late 1970s and early 1980s. What's new is the stark reality
that climate change is ruining the world as a place suitable for human habitation. We
now all find ourselves on the Titanic and we can see the iceberg ahead. On this voyage,
there are no lifeboats; so far as anyone knows, planet Earth is the only place in the
universe hospitable to human life. Moving from steerage to the upper decks is no longer
an adequate goal. It is now essential that we guide the ship onto a new course.
Therefore, we can now acknowledge that, without a healthy natural environment
there will be no justice. Justice will be the first casualty of a world in chaos, a world in
which nature has been scrambled. In the world of 7 F, there simply will be no justice -not for women, not for children, not for people of color, and not for people of low
income. These are the groups that will pay the highest (and earliest) price for global
warming.
h. One step that every community can take to reduce the harms from global warming is to
"go local" to the extent possible. Grow food locally, and support those who do.
Incubate local businesses to supply local needs. Use local economic development
dollars to promote local businesses. Favor the local with tax policies and other subsidies.
Invest locally. Promote worker-owned cooperatives anchored by publicly-supported
institutions (hospitals, universities). Put your money into a local credit union. The
Institute for Local Self Reliance (http://www.ilsr.org), and the Business Alliance for
Local Living Economies (BALLE) [http://www.bealocalist.org], among others, are
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showing the path. (Shuman 2000; Shuman 2006; Shuman 2012; Alperovitz 2013) See
especially the web site community-wealth.org.
i. As I said earlier, to achieve an effective price on carbon, the only realistic route now is
to mobilize a critical mass of Americans in a strong grassroots campaign. Developing a
simple common agenda would be an essential step in such a campaign.
j. Take advantage of the public's expressed willingness to act. (As Joe Hill famously
said, "Don't waste any time mourning. Organize!")
• 24 percent of Americans (one out of every 4) say they would support an
organization that engaged in non-violent civil disobedience against corporate or
government activities that make global warming worse. (Leiserowitz 2013;
Anonymous 2013b)
• An astonishing 13 percent of Americans say they would be willing to personally
engage in non-violent civil disobedience against corporate or government
activities that make global warming worse. (Leiserowtiz 2013; Anonymous
2013b)
15. Conclusion
"Burning all fossil fuels, we conclude, would make most of the planet uninhabitable
by humans...." (Hansen and others 2013a)
To maintain a planet hospitable to human civilization, two-thirds of all remaining fossil
fuels must stay in the ground, never used. 2 (Hansen and others 2013a; Meinshausen
2009; Steffen and Hughes 2013; McDonald 2013) Eventually such a policy would
bankrupt the fossil fuel corporations.
Therefore, the fossil corporations intend to continue promoting and selling fossil fuels
regardless of the consequences. (USEIA, 2013; Mann, 2013; Klare 2013a; Klare 2013b)
This must not be allowed to happen.

2

The true proportion of fossil fuel that must be left in the ground depends upon the amount that's in the
ground to begin with (and on "climate sensitivity," defined as the temperature rise expected from a doubling of CO2
in the atmosphere). The more fossil fuel there is in the ground, the greater the proportion that must be left
untouched. For a recent authoritative discussion of fossil fuel availability world-wide, see Johansson 2012, Chapter
7. For recent estimates of "climate sensitivity," see Hansen 2013a and Previdi 2013.
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