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The current warming of Earth (Figure 1), manifest in the rise in extreme weather events
(Figures 2 and 3), including collapse of polar ice sheets, melting of the Arctic Sea ice,
penetration of snow storms into mid-latitudes, permafrost thaw and methane release,
hurricanes and wildfires (Figure 4), manifests a shift in state of the atmosphere-ocean
system, constituting an existential threat to humanity and much of nature.

As extreme temperatures, the rate of sea ice melting, the collapse of Greenland glaciers,
the thawing of Siberian and Canadian permafrost and increased evaporation in the
Arcticdrive cold snow storms into Europe and North America, and as hurricanes, cyclones,
heat waves and wild fires (Figure 4) affect tropical and semitropical parts of the globe, itis
becoming clear Earth is entering a shift in state of the atmosphere-ocean system associated
with destructive climate tipping points including hurricanes such as in the Caribbean, SE
USA and the SW Pacific (Figure 5). With hundreds of Gigaton carbon stored in Arctic
permafrost, its thawing and methane release by analogy with geological methane-release
and mass extinction events is becoming more likely (Figure 6).
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Figure 1. The rise of mean temperatures over the last 1800 years, since the onset of the industrial age
and future IPCC projections (after W. Steffen).
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Figure 2. The frequency of extreme weather events between 1980 and 2015 (Munich Re- insurance)
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Figure 3. Global warming vulnerable tipping points

| 2


https://www.globalresearch.ca/wp-content/uploads/2018/03/cc-2.png
https://www.globalresearch.ca/wp-content/uploads/2018/03/cc-3.png

WILD FIRES

Chnaate change wis the workd o fee. Sowthern Europe and British Columibla have been devastated by wikdieey thin summes, And theyre
nol thi only ones - it weems B mech of the world i ablare right nov, dnd this could be e new normal. 1900wt Comy/en ) (mate
change sely the workd on fee) s 80050355

Figure 4. Climate change sets the world on fire. Southern Europe and British Columbia have been
devastated by wildfires this summer.

Figure 5. The 2017 hurricane season in the Caribbean and Southeast USA
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Figure 6 (A). A crater on the Yamal Peninsula in Siberia. (source); (B) Vulnerable carbon sinks. ( a)
Land: Permafrost - 600 GtC; High-latitude peatlands - 400 GtC; tropical peatlands - 100 GtC;
vegetation subject to fire and/or deforestation - 650 GtC; ( b ) Oceans: Methane hydrates - 10,000 GtC;
Solubility pump - 2700 GtC; Biological pump - 3300 GtC

It is reported that climate change will lead to the death of some 500,000 people a year due
to food supplies by 20501 and hundreds of thousands of people due to extreme weather
events.2

Developments in the atmosphere/ocean system reported by major climate research
organizations (including NASA, NOAA, NSIDC, Hadley-Met, Tyndall, Potsdam, the World’s
academies of science), and in Australia the CSIRO and BOM, include:

= A rise of atmospheric CO2 level to 408.35 ppm (February, 2018) at a rate of
about 2 ppm/year and in previous years 3 ppm/year [4], rates unprecedented in
the geological record since 56 million years ago [5], tracking across the stability
threshold of the Antarctic ice sheet estimated variously at 450£50 ppm CO2 [6].

» The rise in greenhouse gas levels in the atmosphere and oceans is leading to an
increase in extreme weather events relative to 1950-1960 (Figure 2) [7],
including tropical storms, such as those in the Caribbean islands and SE USA
(Figure 5), Tonga, Fiji, Vanuatu and the Philippines, with lives lost and damages
estimated in the $billions [8].

» In Australia the frequency of extreme weather events has been rising, where
since 2001, the number of extreme heat records has outnumbered extreme cool
records by almost 3 to 1 for daytime maximum temperatures, and almost 5to 1
and more for night-time minimum temperatures [9].

= Impacts on a similar scale are taking place in the ocean, where the CO2 rise is
causing an increase in acidity from pH 8.2 to 8.1, predicted to decrease further
to7.8 by 2100, affecting coral reefs and the marine food chain [10].

* |ce sheets melt rates and sea level rise have been increasing [11] and the rate of
sea level rise has been accelerating, from ~1.7 mm/year over the last century to
~3.2 mm/year between 1993 and 2010 [12] and to 3.9 mm/year [13] (Figure
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7A), threatening low-lying islands, delta and lower river valleys, where billions of
people live, compounded by changes to river flow regimes (Figure 7B).

The current rates of greenhouse gas level rise and temperature rise exceed those observed
in the geological record (Figures 8 and 9).

Global warming, amplified by feedbacks from polar ice melt, methane release from
permafrost, and extensive fires, may become irreversible, including a possible collapse of
the Atlantic Meridional Overturning Circulation [14] (Figure 10).

According to Professor James Hansen, NASA's former chief climate scientist “Burning all
fossil fuels would create a different planet than the one that humanity knows. “ [15]
According to Professor Joachim Schellnhuber, Germany’s chief climate scientist “We're
simply talking about the very life support system of this planet” [16].

While the Paris Accord remains non-binding, governments world-wide are presiding over a
large-scale demise of the planetary ecosystems, which threatens to leave large parts of the
Earth uninhabitable [15, 16].

Tackling the root causes of an unfolding climate tragedy requires a wide range of methods,
the main ones being (1) sharp reduction in carbon emissions, and (2) effort at draw-down of
atmospheric CO2, using methods such as sea weed plantations, soil biochar, soil re-
silicification (applying basaltic rock dust), air-streaming through basalt and serpentine,
sodium hydroxide pipe systems and so on.

There is no Planet B.
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Figure 7(A) Sea level rise
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The shift in state of the terrestrial climate

*  For temperature rise of 2 to 4 degrees C

*  Aloss of the Greenland ice sheet and near ~30 percent of the Antarctic ice sheet

*  Sealevel rise toward Plocene-like level (+25411 meters) and Miocene-like ~ +40 mevers level
*  Rise o extreme weather events, including heat waves, fires, cvclones, storms

*  Loss of most mammal and bird species.

*  Existential risk to the planetary life sapport systems

*  Breakdown of civilization (Joachim Schellnhuber, 2000)

Figure 7(B). Sea level rise
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Figure 8. The fastest temperature rise rate in over the last 65 million years
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Figure 9. Current warming compared to geological temperature rise rates

Figure 10. The likelihood of intermittent freeze events (stadial)

Dr Andrew Glikson, Earth and Paleo-climate science, Australia National University (ANU)
School of Anthropology and Archaeology, ANU Planetary Science Institute, ANU Climate
Change Institute, Honorary Associate Professor, Geothermal Energy Centre of Excellence,
University of Queensland.
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