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Fig. A1.CQ emissions from fossil fuel use and cement manufacture, based on data of Bode2@t Ajtiirough
2014,with results extended usin@®@P(2017¢nergy consumption data. (a) is log scale and (b) is linear.
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(a) Global Emissions (b) Emissions by Mature Economies (c) Emmssions by Emerging Economies
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Fig. 1. Fossil fuel (and cement manufacture) f&issions based on Boden et 201 7)with BP data used to inf&t0152016
estimates. Europe/Eurasia is Turkey plus Boden et al. categories Western Europe and Centrally Planned Europe. i8sia
sum of Centrally Planned Asia, Far East and Oceania. Russia is 0.6 of USSEOBL185Kips/air is sum of bunker fuels.
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Global Surface Temperature Relative to 1880—1920 Mean
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Fig. 2. Global surface temperature relative to 188920 based on GISTEMP analyBisck squares are calendgrarmeans.

Data extend through September 2017.
Source: Update of Fi@gof Hansen et al ., Young peopJemigsonsBautir System Dynanacg, -40y26lnhent of n



(a) Eemuan (b) Holocene: Last 11,700 Years
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Fig. 3. Estimated average global temperature for the last intergla&ehfian period (McKay et al 2011; Clark and
Huybers2009; Turneyand Jones 2010), the Holocerddrcott et al 2013), and 1year mean of modern data (Fig. 2).
Vertical downward arrows indicate likely overestimates
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Greenhouse Gas Effective Forcing Growth Rate (AFe)
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Fig.8. GHG climate forcing growth rate with historical data beinge&r running means, excep015 is 3year mean.

N,O, MPTGs (Montreal Protocol TraGasesand OTGgOtherTrace Gases) data are fradOAA/ESRL.
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Climate Forcing (Future Warming) Added Each Year
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0.013W/nt A 1 ppm COQ (Required Atmospheri€Q Reduction) 2 ppm CO= 4GtC(Required Extraction)
If Extraction Cost = $18860* per tonA $600 Billion to $1.4 Trillion to Remove the Gap in A SINGLE YEAR.
*Smith, P. et al.: Biophysical and economic limits to negativee@3sionsNature.Clim Changes, 4250, 2016.



Landmark Decision in Pipeline Ca:
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Public Utilities Commission Hears Case

Enbridge Energy proposes to build a
pipeline across Minnesota carrying
760,000 gallons/day of tar sands oill.
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Akilah SandersReed, Za/ear-old founded the group: Youth Climathtervenors.

Jada Brown, 20: “Being an 1| mtrvegog na
a responsibility of mine to speak out and fight for climate justice and protect
|l and and water .. especially for tho



Tar Sands at Night

Tar Sands development eats into the most carbon rich forest ecosystem on Earth,
with vast mines, tailings ponds, and pollution belching refineries

From: Canadads Tar Sands and the True Cost of Oil . Phot og
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(a) Annual Increase of Monthly Mean Global Atmospheric CO,
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Fig. 6. Global CQannual growth based on NOAA dalt)://www.esrl.noaa.gov/gmd/ccgg/trends/
Dashed curve is for a single station (Mauna Loa). Red curve is monthly global mean relative to the same
month of prior year; black curve is-h2onth running mean of redurve



http://www.esrl.noaa.gov/gmd/ccgg/trends/

Emissions (PgC/year)
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Global Mean Atmospheric Methane Concentration
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Fig.7. Global Chlfrom Dlugokencky2017),NOAA/ESRL (www.esrl.noaa.gov/gmd/ccgg/trends_ch4/).
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Fig.10. (a) Atmospheric CQOor emission scenarios of Fig. 10a. (b) Atmospheriarididing effect of
CQ extraction that increases linearly after 2020 (after 2015 in +2%/year case). 1 ppm i$t2.12
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Global Surtace Temperature
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Fig.12. Simulated global temperature fdorcings2 ¥ CA 3 PdP MH P hoaSNIIFGA2ya |a Ay
range for centennialismoothed Holocene maximum, but there is further uncertainty about the magnitude of the
Holocene maximum, as noted in the text and discussed by Liu et al)(2014



