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Abstract
With the election of Donald Trump as President of the United States of America, it appears likely that the initiation of mitigation of human-caused Global-Warming/Climate-Change will be delayed by several years.  Accordingly, in this paper, we explore the reduction in years of the period for phasing out the emission of greenhouse gases per year of delay after 2020 of the initiation of the phaseout, this for maximum allowable Global Warmings from 2.0°C (The Paris Agreement/UNFCCC hard goal) to 1.5°C (the Paris Agreement aspirational goal) in steps of 0.1°C. We find that

1. Introduction
In our 9 preceding Fair Plan papers {References} we crafted a way to ???

According to New York Times columnist Paul Krugman (Trump and Pruitt Will Make America Gasp Again, 9 December 2016, http://www.nytimes.com/2016/12/09/opinion/trump-and-pruitt-will-make-america-gasp-again.html?action=click&pgtype=Homepage&clickSource=story-heading&module=opinion-c-col-right-region&region=opinion-c-col-right-region&WT.nav=opinion-c-col-right-region):

“After all, climate change is an existential threat in a way local pollution isn’t, and the installation of the Trump team in power may mean that we have lost our last, best chance for a cooperative international effort to contain that threat.”

Dickens, C., 2014: A Christmas Carol. Dover Publications, Inc., New York (original edition Chapman and Hall, London, 1843), 68 pp..

In the novella A Christmas Carol by Charles Dickens, the Ghost of Christmas Present shows Scrooge two emaciated and ill-clothed children beneath its robe.  Scrooge asks, “Spirit, are they yours?”  The Ghost replies:

'They are Man's. … This boy is Ignorance.  This girl is Want.  Beware them both …  but most of all beware this boy, for on his brow I see that written which is Doom, unless the writing be erased.” (Op. cit, page 49)

Later, Scrooge queries the Ghost of Christmas Yet to Come:

“Are these the shadows of things that Will be or are they the shadows of things that May be, only?  Men's courses will foreshadow certain ends, to which, if persevered in, they must lead.  But if the courses be departed from, the ends will change.  Say it is thus with what you show me.”   “…Assure me that I yet may change these shadows you have shown me, by an altered life.  Say ir is thus by what you show me." (Op. cit, page 62)

And, as Marley’s Ghost bemoaned:

“… no space of regret can make amends for one life's opportunity misused”. Op. cit., p.14)

So, let us examine the Global Warming reclamation possible, post Trump.
2. Reference Case = No Emissions Reduction
Lessons from Past Climates

Late Eocene, 35 million years ago
The CO2 concentration of the Reference case is over 1700 ppmv.  The CO2 concentration of the Late Eocene, 35 million years ago was 1250 ppmv, 450 ppmv less than for the Reference case. In the Late Eocene there was no ice on Earth and sea level was 240 feet higher than now.

Pliocene, 3 million years ago
GMSL was 10 to 30 m (33 to 98 feet) higher than today. CO2 ≈ 400 ppmv. GMT was ≈ 0 to 2 deg C higher.

Thesis: Because sea level was much higher than now during these 2 paleoclimates, which were not much different from now in terms of temperature & CO2, the West Antarctic Ice Sheet was a major contributor to sea-level rise then.

Last Ice Age, 21 thousand years ago
***************************************************

Figure 1 shows the emission of carbon dioxide (CO2) for the Reference Concentration Plan 8.5 (RCP-8.5) greenhouse gas (GHG) emission scenario [29], which we take as our Reference case.  This is the way the world would likely emit GHGs if either there were no consequent climate change or if we were completely ignorant thereof.  The RCP-8.5 was developed at the International Institute for Applied Systems Analysis in Laxenburg, Austria, to be one of four emission scenarios developed for the fifth assessment report (AR5) of the Intergovernmental Panel on Climate Change (IPCC) [30].  RCP-8.5 is the highest of these scenarios and leads to a radiative forcing of about 8.5 W m–2 in 2100.

The emission of CO2 under RCP-8.5 is shown by the red curve in Figure 1.  The Reference case from 2101 through 2500 is the Extended Concentration Pathway 8.5 (ECP-8.5) [31].  Thereafter, through 3000, the emission rate is kept equal to its value in 2500.  The CO2 emission rises from about 37 billion tonnes of carbon dioxide per year (Gt CO2/year) in 2010 to 106 Gt CO2/year in 2100, remains essentially constant until 2150, and then decreases to 7.3 Gt CO2/year in 2300, where it remains essentially constant throughout the remainder of the millennium.

We have used the simple carbon-cycle model of the Center for International Climate and Environmental Research – Oslo (CICERO) [32] to calculate the CO2 concentrations from the CO2 emissions (Figure 2). It should be noted that this model does not include the positive ocean-CO2-solubility/temperature feedback whereby the fraction of emitted CO2 removed from the atmosphere by the ocean decreases with increasing temperature. Thus, ceteris paribus, our calculated CO2 concentrations are underestimates of those with this positive feedback included.

Figure 2 shows the CO2 concentration for the Reference case rises to 1928 ppmv in 2237 and then, as a result of the natural sinks (see FP6 [13]), decreases to about 1750 ppmv over the last 400 years of the third millennium, that is, more than six times the preindustrial concentration of 277 ppmv.

A CO2 concentration of 1750 ppmv is about 500 ppmv larger than the CO2 concentration was during the Late Eocene, 35 million years ago.  Then there was no ice on Earth and sea level was 73 meters (240 feet) higher than at the beginning of the Industrial Revolution.  Some of the coastal cities of the World that would be inundated by a sea-level rise of 66 meters (216 feet), based on a study by the National Geographic Society [33], are listed in Table 3. Clearly, this is an outcome that humanity should not create by continuing its unabated emission of greenhouse gases.

Finding 5. The human-caused Global Warming of the Reference case over the next two centuries will be comparable to, but 50 times faster than, the nature-caused Global Warming from the Last Glacial Maximum climate 21,000 years ago to the start of the Holocene interglacial climate 11,000 Years ago.

We have used our engineering-type climate model to calculate the temperature change for the increasing CO2 concentration shown in Figure 2 and for the 39 other radiative forcing factors of the Reference case listed in Table 4.  We have done this for each of the four estimated values of climate sensitivity shown in Table 2.

The expected value of the change in global-mean near-surface temperature is shown in Figure 3, taken as the arithmetic average of the four simulated temperature changes.  In 2054 the Global Warming for the Reference case exceeds the 2°C (3.6°F) limit adopted by the UN Framework Convention on Climate Change (UNFCCC) “to prevent dangerous anthropogenic interference with the climate system” [34], and increases to 5.3°C (9.5°F) in 2240 where it remains for the remainder of the third millennium.  This human-caused future Global Warming is comparable to the nature-caused past Global Warming from the Last Glacial Maximum climate of the Wisconsin ice age about 21,000 years ago to the succeeding Holocene interglacial climate 11,000 years ago [35] (page 435).  Thus the human-caused future warming of the Reference case, if unabated, would be 50 times faster than the nature-caused past Global Warming from the last Ice Age to its successor non Ice Age.

Finding 6.  Humanity lives on a unique planet – “This Island Earth” –a Genesis world.

Earth is a unique planet, at least for trillions of miles in Space.

Figure 10 shows the temperatures of the planets of the Solar System.  Two planets – Mercury and Venus – are too hot for life to exist there.  Five planets – Mars, Jupiter, Saturn, Uranus and Neptune – and the now-dwarf planet – Pluto – are too cold for life to exist there. Life in the Solar System is possible only on “This Island Earth” – a Genesis World.

The nearest star other than the Sun (Sol), the red-dwarf star Proxima Centauri, is 4.2 light years distant from Earth, that is, 25 trillion miles away.  At the speed of the Voyager 1 spacecraft, which has departed the Sol(ar) System and is now travelling at 35,000 miles per hour relative to Earth, it would take humanity 80,000 years to reach Proxima Centauri.

There may be a planet orbiting another of the three stars of the Centauri system, the K-type main-sequence, orange-dwarf star  Centauri B [36], a planet within the so-called “Habitable Zone” – the region wherein liquid water can exist.

The Habitable Zone for Sol is the region between Venus and Mars.  However, neither Venus nor Mars has liquid water on its surface. Why? Because being in the Habitable Zone is only a necessary condition for the existence of surface liquid water and life.  Another necessary condition, and the one that is less well known and appreciated, is that a planet must have the right amount of greenhouse gases in its atmosphere.  Of course both these necessary conditions are predicated on a planet‘s having water molecules.

The atmosphere of Venus has too much greenhouse gas – 90 Earth atmosphere’s worth of CO2 – with an enormous greenhouse effect of 506°C (911°F), almost twice as hot as your home oven can get, hot enough to melt lead!  The atmosphere of Mars has too little greenhouse gas – 1/160 of an Earth atmosphere’s worth of CO2 – with a miniscule greenhouse effect of merely 2°C (4°F).  Only Earth’s atmosphere has the right amount of natural greenhouse gases – water vapor, CO2 and ozone – with a greenhouse effect of 33°C (59°F), to be habitable.

Thus humanity’s home planet is “This Island Earth” [37] – a Genesis World – remote from any other habitable world for at least 25 trillion miles and likely much farther.  This remarkable reality means that humanity must take care of its one-and-only home planet, “This Island Earth”.  Humanity must be the Steward of Genesis Planet Earth [38-40].

Accordingly, we now turn our attention to two scenarios that mitigate the greenhouse-gas emissions of the Reference case: the 80/50 Plan and the Fair Plan to Safeguard Earth’s Climate.
3. Emission-Phaseout Plans


5. Fair Plan to Safeguard Earth’s Climate
Finding 8.  A Fair Plan to Safeguard Earth’s Climate has been crafted that reduces the emissions of greenhouse gases much more slowly than the 80/50 Plan and keeps Global Warming below the 2°C (3.6°F) maximum Global Warming chosen by the UN Framework Convention on Climate Change (UNFCCC) “to prevent dangerous anthropogenic interference with the climate system”.

As stated in the Introduction, Climate Naysayers want to do nothing forever about climate change while some Climate Aye-Sayers want to do too much too soon. Following the Climate Naysayers leads to the Reference case; following the Climate Aye-sayers leads to the 80/50 Plan.

The Reference case of unabated emissions returns Earth’s climate back to that of the Late Eocene when sea level was 73 meters (240 feet) higher than today. The human-caused Reference case causes Global Warming that is comparable in size to the nature-caused Global Warming between the Last Glacial Maximum 21,000 years ago and the start of the Holocene Interglacial 11,000 years ago. The human-caused Global Warming of the Reference case occurs 50 times faster than that nature-caused Global Warming. Climate Aye-sayers will not accept the Reference case of the Climate Naysayers.
The 80/50 Plan controls Global Warming through the 21st century but thereafter, if emissions are kept at their 2100 value, Global Warming resumes and exceeds the UNFCCC 2°C (3.6°F) limit within two centuries.  Moreover, as shown below, the 80/50 Plan reduces emissions faster than they need to be reduced to stay beneath the 2°C (3.6°F) UNFCCC limit.  Climate Naysayers will not accept the 80/50 Plan of the Climate Aye-sayers.
Is this impasse hopeless or is there a middle ground where Climate Naysayers and Climate Aye-sayers can reach a compromise? In 2011 we attempted to craft such a compromise plan, the Fair Plan to Safeguard Earth’s Climate. The Fair Plan [9] was designed to satisfy three objectives:
Objective 1: The cumulative trade-adjusted CO2 emissions by the developing countries equal the cumulative trade-adjusted CO2 emissions by the developed countries.  Trade-adjusted emissions mean the emissions incurred by country A to export goods and/or services to country B are debited to country B, not country A.

Objective 2: The maximum global warming above preindustrial temperature does not exceed the 2°C (3.6°F) chosen by the United Nations Framework Convention on Climate Change (UNFCCC) “to prevent dangerous anthropogenic interference with the climate system” [34].
Objective 3: The phaseout of CO2 and other greenhouse-gas emissions is begun as late as possible in the 21st century and proceeds at the slowest possible pace, consistent with Objectives 1 and 2, to minimize the disruption of the global economy.
In the Fair Plan to Safeguard Earth’s Climate, the emission of greenhouse gas (GHG) i in year y is

		(1)


where  is the start year of the phaseout of emissions, and AB and nAB are the so-called Annex B (Developed) Countries and non-Annex B (Developing) Countries [47]. The 34 GHGs included are listed in Table 4, together with the three aerosols that are phased out together with the GHGs, and three other radiative-forcing factors.

The emission intensity for AB countries is


		(2)


where  is the end year of the phaseout of emissions, and  is the duration of the phaseout in years.
The emission intensity for nAB countries is


		(3)







In our original Fair Plan paper (FP1) [8], we prescribed  and  years.  In our second Fair Plan paper (FP2) [9], we examined: (1)  in 5-year increments for  years (Figure 14), and (2)  years in 10-year increments for  (Figure 15).





Figure 14 shows that as  is delayed from 2015 to 2030, the emissions intensity for non-AB countries flattens out and approaches the emissions intensity for AB countries. Because of this, as  is delayed from 2015 to 2030, the emissions-intensity trajectory for developing countries must become more aggressive in the early years of the Fair Plan, while becoming less aggressive during its later years.  We found that the maximum global temperature increases as  is delayed from 2015 to 2030, and for  exceeds the UNFCCC 2°C limit for the climate sensitivity needed to reproduce the NOAA temperature observations, which is the largest estimated climate sensitivity estimated in our Causes2 paper [6] (Table 2).  Accordingly we chose . This is also the starting year chosen by the UNFCCC [48].

Figure 15 presents the GHG emissions intensity for AB and non-AB countries for phaseout periods of 50, 60, 70, 80, 90 and 100 years, each for a starting year of 2020. It can be seen that as the phaseout period increases, the emissions-intensity curve for the non-AB countries flattens out and approaches the straight line of the emissions-intensity curve for the AB countries.  The two curves are almost indistinguishable for the phaseout period of 90 years. For the phaseout period of 100 years, the emissions-intensity curve for the non-AB countries lies below the emissions-intensity curve for the AB countries. This occurs because by the end of the 100-year phaseout period, the Reference case emissions for the non-AB countries greatly exceed the Reference case emissions for the AB countries. This argues for a short phaseout period rather than a long phaseout period.
How long a phaseout period can be chosen and still meet the UNFCCC 2°C maximum-warming threshold?  We estimated this in FP2 [9] from the dependence of the cumulative CO2 emissions on phaseout period and the dependence of the maximum global warming on cumulative emissions, the latter for the HadCRU results for the 50-year phaseout beginning in 2015, 2020, 2025 and 2030. We found that a 2°C maximum warming would occur for global cumulative emissions of 2321 Gt CO2, and that this would occur for a phaseout period of 78.3 years. Accordingly, we chose a phaseout period of 80 years, that is, from 2020 to 2100
Figure 16 presents the emissions trajectories for the AB countries (black curves) and the nAB countries (red curves) for both the 80-year phaseout period (solid curves) and 50-year phaseout period (dashed curves) of the original Fair Plan of FP1 [8].  It can be seen that the increase in phaseout period from 50 to 80 years increases: (1) the cumulative emissions from 1667 to 2362 Gt CO2; (2) the peak emission slightly, from 19.1 Gt CO2/year to 21.7 Gt CO2/year for AB, and from 29.09 Gt CO2/year to 29.12 Gt CO2/year for nAB; and (3) the year of peak emission from 2015 to 2030 for AB, and from 2042 to 2053 for nAB.  Thus the number of years from peak emission to zero emission increases from 50 years to 70 years for AB, and from 23 years to 47 years for nAB. Accordingly, the increase in phaseout period from 50 to 80 years allows an increase in peak emission for AB, and an increase in the duration of increasing emission for both AB and nAB.  It also allows a much more gradual phaseout of emissions for both AB and nAB.

The global annual CO2 emissions for the Fair Plan are shown in Figure 17 (green curve), together with the global annual CO2 emissions of the Reference case (red curve) and 80/50 Plan (blue curve). The CO2 emissions for the Fair Plan increase slowly from 45.6 Gt CO2 in 2020 to 49.5 Gt CO2 2046, and thereafter decrease to zero in 2100.
Figure 18 shows the CO2 concentration for the Fair Plan (green curve), together with the CO2 concentrations of the Reference case (red curve) and 80/50 Plan (blue curve).  The CO2 concentration for the Fair Plan rises to 612 ppmv in 2087, a bit more than twice the preindustrial CO2 concentration of 554 ppmv, and then decreases to 406 ppmv by the end of the third millennium.

The Global Warming for the Fair Plan is shown in Figure 19 (green curve), together with the GW for the Reference case (red curve) and 80/50 Plan (blue curve). The GW for the Fair Plan peaks at 2.04°C (3.7°F) in 2082, just above the 2°C (3.6°F) UNFCCC limit, and decreases throughout the remainder of the millennium to 0.9°C (1.6°F) in year 3000.  Accordingly we believe that the Fair Plan to Safeguard Earth’s Climate is superior to the 80/50 Plan.

6. Conclusion
Finding 9. Regardless of which Plan is chosen such that Global Warming does not exceed the 2°C (3.6°F) maximum Global Warming chosen by the UN Framework Convention on Climate Change (UNFCCC) “to prevent dangerous anthropogenic interference with the climate system”, Midcourse Corrections should be made as needed to achieve the climate target.

As written in the Introduction:

“If you don’t know where you are going, no road will take you there.”

In this paper we have presented two roads to take us there = reduce greenhouse-gas emissions to prevent Global Warming from exceeding the 2°C (3.6°) limit adopted by the UN Framework Convention on Climate Change “to prevent dangerous anthropogenic interference with the climate system”.

One road – the 80/50 Plan – takes us there in 30 years, from 2020 to 2050.  The other road – the Fair Plan to Safeguard Earth’s Climate – takes us there in 80 years, from 2020 to 2100. It is humanity’s choice whether or not to safeguard Earth’s climate, and if so, how.

It may seem reasonable to try to find the “optimum plan” to achieve the UNFCCC objective of keeping Global Warming below 2°C (3.6°F).  However, as François-Marie Arouet – a.k.a. Voltaire – correctly noted: “Le mieux est l'ennemi du bien” = “The best is the enemy of the good”. What is essential now is to BEGIN to reduce emissions of greenhouse gases, no later than 2020, as documented in FP2 [9].

Regardless of the policy selected to begin by 2020, it must be re-evaluated periodically and Midcourse Corrections made thereto as needed.  We and our colleagues have made this point about sequential adaptive decision making multiple times during the past quarter century, for example in [49-51].

As an analog, think of our now 9-year old New Horizons mission to Pluto and the Kuiper belt beyond (!) Did we launch the New Horizons spacecraft toward Pluto and then in effect say Bon Voyage, call us when you get there and we will then receive your data? No, of course not. We tracked New Horizons, compared her position to where she needed to be to get to Pluto, and made Midcourse Corrections thereto as needed to guide her safely within 12,875 km (8,000 miles) of Pluto on Bastille Day (14 July) 2015.

We must do likewise with the “New Horizons spacecraft” of our climate-change policy so that it reaches our “Pluto target” of not exceeding the 2°C maximum global warming adopted by the UNFCCC at COP16 in Cancun in December 2010.

Evaluations of the need for such Midcourse Corrections should be made at least once per decade throughout the 21st century.


As a concrete example, recall that Objective 3 of the Fair Plan was to choose its start year  and duration D to be as late and long as possible, consistent with Objectives 1 and 2, this to maximize the likelihood of buy-in by all parties in the UNFCCC.  Suppose however that future observations indicate that climate sensitivity is larger than the values used herein, shown in Table 2, which were estimated in our Causes2 paper [6]. Then a Midcourse Correction can be made to the emissions intensity of the Fair Plan, shown in Eqs. (1)–(3), to keep the climate-change trajectory on target.

If this we do not do, then humanity will have abrogated its responsibility to be a Good Steward of our one-and-only Genesis Home Planet, This Island Earth.


Table 1. The Great Climate Chasm: Principal Dichotomies for Not Acting and for Acting on Climate Change.
	Dichotomy
	Not Act
(Naysayers)
	Act
(Aye-sayers)

	God v. Humanity
	God Is in Charge of Climate, Not Humanity [52]
	Humanity Must Be the Steward of God’s Creation, Earth [38-40]

	Nature v. Humanity
	Changing Climate Is Due to Natural Variability [53, 54]
	Changing Climate Is Due to Humanity [6, 55]

	Economics v. Environment
	It Costs Too Much Economically to Act [56]
	It Costs Too Much Environmentally Not to Act [57]







Table 2.  Climate sensitivity ∆T2x and the coefficient of determination R2 between the SSA-determined temperature trend for the four observed temperature datasets with the temperature changes simulated for: (a) solar and volcanic radiative forcing, and (b) total radiative forcing due to humanity, the sun and volcanoes.
	Quantity
	Observational Dataset

	
	HadCRU [19]
	NASA [20]
	NOAA [21]
	JMA [22]

	∆T2x (°C)
	1.61
	1.45
	1.99
	2.01

	R2, Simulated ∆T due to Solar & Volcanoes with SSA Trend
	0.05
	0.04
	0.02
	0.03

	R2, Simulated ∆T due to Humanity & Solar & Volcanoes with SSA Trend
	0.84
	0.94
	0.92
	0.90






Table 3. Some of the world’s cities inundated by a sea-level rise of 66 meters (216 feet). These data are based on a study by the National Geographic Society [33].
	Region
	Coastal Cities Inundated

	North America & Gulf of Mexico
	Cancún, Veracruz, Havana, Houston, New Orleans, Miami, Tampa, Charleston, Norfolk, Washington, D.C., New York, Boston, San Diego

	Western Europe
	London, Brussels, Amsterdam, Copenhagen, Stockholm, Helsinki, St. Petersburg, Tallinn, Riga

	Mediterranean & Black Seas
	Venice, Istanbul, Odessa

	Red Sea & India
	Baghdad, Doha, Dubai, Karachi, Mumbai (Bombay), Kolkata (Calcutta)

	Southeast Asia
	Dhaka, Yangon (Rangoon), Bangkok, Kuala Lumpur, Jakarta, Singapore, Phnom Penh, Ho Chi Minh City

	East Asia
	Manila, Hong Kong, Shanghai, Beijing, Seoul, Tokyo

	South America
	Lima, Asuncion, Montevideo, Rio de Janeiro

	Africa
	Dakar, Freetown Monrovia, Lagos, Luanda, Maputo, Dar es Salaam

	Australia & New Zealand
	Perth, Adelaide, Melbourne, Sydney, Brisbane, Auckland, Wellington





Table 4. Radiative-forcing factors.
	Greenhouse Gases
	Aerosols
	Other

	CO2, CH4, N2O, CFC11, CFC12, CFC113, CFC114, CFC115, CCl4, CH3CCl3, HCFC22, HCFC141b, HCFC123, HCFC124, HCFC142b, HCFC225ca, HCFC225cb, HCFC134a, HCFC125, HCFC152a, CF4, C2F6, SF6, H1211, H1301, H2402, CH3Br, HFC23, HFC143a, HFC32, HFC227, HFC245, C6F14, Tropospheric O3
	SO2, Black carbon, Organic carbon
	Solar irradiance variations, volcanoes, land-use changes
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Figure 1. The observed global-mean near-surface temperature departure compiled by the Hadley Centre (Exeter, England) and the Climate Research Unit of the University of East Anglia (Norwich, England) [19] (data points & black curve). Singular Spectrum Analysis thereof finds a trend/oscillation (red line) and three Quasi-Periodic Oscillations that are quasi-predictable on a year-to-year basis (orange, green and blue curves).  The remaining QPOs and stochastic noise can be represented by the 90% confidence interval for a Normal (Gaussian) probability distribution with zero mean and standard deviation of 0.11°C (dashed purple lines.)
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Figure 2.  Reconstruction of the HadCRU observed temperature departures (dots and black curve) by the sum of the trend/oscillation and QPOs 1, 2 and 3 obtained by Singular Spectrum Analysis (red curve). The blue dashed lines are the red curve together with the 90% confidence interval of the Normal (Gaussian) probability distribution with a mean of zero and a standard deviation of 0.11°C.
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Figure 3. The total radiative forcing by humanity (red curve) due to: (1) Long-lived greenhouse gases (LLGHG’s; green curve), (2) aerosols (blue curve), (3) tropospheric ozone (orange curve), and (4) land-use changes (black curve).
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Figure 4.  Radiative forcing due to humanity (red curve), the sun and volcanoes (blue curve), and their sum (total, black dashed line).
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Figure 5.  The simulated global-mean temperature departures for radiative forcing by: (a) the sun and volcanoes (blue curve) and (b) humanity, the sun and volcanoes (total, dashed black line), in comparison with the SSA temperature departure trend of Figure 1 (red curve).
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Figure 6. Contributions of each factor to the observed HadCRU temperature increase from 1850 to 2010.
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Figure 7. Historical (black curve) and future CO2 emissions for the Reference case (red curve).
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Figure 8. Historical (black curve) and future CO2 concentrations for the Reference case (red curve). Two, four and six times the preindustrial CO2 concentration are shown by the dashed brown lines.
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Figure 9. The change in global-mean near-surface temperature (Global Warming) from 1765 through 3000: Historical (black line) and Reference case (red line). The UN Framework Convention on Climate Change (UNFCCC) limit of 2°C (3.6°F) is shown by the dashed brown line. The estimated warming from Last Glacial Maximum 21,000 years before present (kBP) to the start of the Holocene warm period 11 kBP [35] (page 435) is shown by the dashed purple lines.
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Figure 10. Temperatures of the planets of the Solar System.  Source of data: NASA Planetary Fact Sheet [58].
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Figure 11. Historical (black curve) and future CO2 emissions for the Reference case (red curve) and 80/50 Plan (blue curve).
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Figure 12. Historical (black curve) and future CO2 concentrations for the Reference case (red curve) and 80/50 Plan (blue curve). Two, four and six times the preindustrial CO2 concentration are shown by the dashed brown lines.
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Figure 13. The change in global-mean near-surface temperature (Global Warming) from 1765 through 3000: Historical (black line), Reference case (red line) and 80/50 Plan (blue curve). The UN Framework Convention on Climate Change (UNFCCC) limit of 2°C (3.6°F) is shown by the dashed brown line. . The estimated warming from Last Glacial Maximum 21,000 years before present (kBP) to the start of the Holocene warm period 11 kBP [35] (page 435) is shown by the dashed purple lines.
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Figure 14. The greenhouse-gas emissions intensity for Annex B (black line) and non-Annex B (non-black curves) countries relative to the Reference case for the 50-year phaseouts of 2015–2065, 2020–2070, 2025–2075 and 2030–2080.
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Figure 15. The greenhouse-gas emissions intensity for Annex B (solid) and non-Annex B (dashed) countries relative to the Reference case for phaseout periods of 50 years (black), 60 years (brown), 70 years (purple), 80 years (blue), 90 years (green) and 100 years (red).
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Figure 16. The CO2 emissions trajectories for Annex B (black curves) and non-Annex B (red curves) countries for the 80-year phaseout period (solid) in comparison with the 50-year phase out period (dashed), both starting in 2020.
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Figure 17. Historical (black curve) and future CO2 emissions for the Reference case (red curve), 80/50 Plan (blue curve) and the Fair Plan (green curve).
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Figure 18. Historical (black curve) and future CO2 concentrations for the Reference case (red curve), 80/50 Plan (blue curve) and Fair Plan (green curve). Two, four and six times the preindustrial CO2 concentration are shown by the dashed brown lines.
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Figure 19. The change in global-mean near-surface temperature (Global Warming) from 1765 through 3000: Historical (black line), Reference case (red line), 80/50 Plan (blue curve) and Fair Plan (green curve). The UN Framework Convention on Climate Change (UNFCCC) limit of 2°C (3.6°F) is shown by the dashed brown line. . The estimated warming from Last Glacial Maximum 21,000 years before present (kBP) to the start of the Holocene warm period 11 kBP [35] (page 435) is shown by the dashed purple lines.
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