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Creation of a Creation of a ‘‘PermaclimatePermaclimate’’

Last 500,000 years plus or minus 5.0Last 500,000 years plus or minus 5.000CC
Last 10,000 years plus or minus   2.5Last 10,000 years plus or minus   2.500CC
Last 1,000 years plus or minus     0.5Last 1,000 years plus or minus     0.500CC

Homo sapiens Homo sapiens ““Never had it so goodNever had it so good””



The Cyclical Traces of Carbon Dioxide, Methane and Infra Red TemThe Cyclical Traces of Carbon Dioxide, Methane and Infra Red Temperature perature 
for the past 420000 years taken from the for the past 420000 years taken from the VostokVostok Ice Core where the GlacialIce Core where the Glacial-- 

interglacial Cycling was measured. Note: Maximum CO2 reading is interglacial Cycling was measured. Note: Maximum CO2 reading is 

approximately 300ppmv current reading is approximately 360ppmv.approximately 300ppmv current reading is approximately 360ppmv.

The Earth as a System

Petit et al. 1999

The Vostok Ice Core: Glacial-Interglacial Cycling



1000 years of Northern  Hemisphere Temperatures 1000 years of Northern  Hemisphere Temperatures 
in a Degrees Centigrade.in a Degrees Centigrade. 

(Gore, 2006)   Note. The last 160 years of (Gore, 2006)   Note. The last 160 years of 
temperature records have been measured not temperature records have been measured not 

inferred.inferred.



Setting the Thermostat for the Setting the Thermostat for the 
‘‘PermaclimatePermaclimate’’

PrePre--Industrial levelsIndustrial levels
Alleviate Alleviate ‘‘SquabblesSquabbles’’ for territorial for territorial 
advantageadvantage



How to Deal with the Threat of How to Deal with the Threat of 
Global WarmingGlobal Warming

Do more research before acting Do more research before acting –– wait and wait and 
seesee
Act now to reduce future risks Act now to reduce future risks –– apply apply 
‘‘Precautionary PrinciplePrecautionary Principle’’
Act now Act now –– ‘‘No RegretsNo Regrets’’

And now And now ‘‘GeoGeo--engineeringengineering’’



GeoGeo--engineeringengineering

““GeoGeo--engineeringengineering as the deliberate as the deliberate 
modification of the Earthmodification of the Earth’’s environment on s environment on 
a large scale to suit human needs and a large scale to suit human needs and 
promote habitability.promote habitability.””

Enter Paul Enter Paul CrutzenCrutzen, 2002 paper, 2002 paper



Addressing the Double ThreatAddressing the Double Threat

Overheating threatOverheating threat
Acidification of the OceansAcidification of the Oceans



Replacing Fossil FuelsReplacing Fossil Fuels

Professors Robert Professors Robert SocolowSocolow and Steven and Steven 
PacalaPacala –– PrincestonPrinceston UniversityUniversity
A positive responseA positive response
Knocking in the Wedges Knocking in the Wedges --77
Solve the problem with existing Solve the problem with existing 
technology by 2050technology by 2050
Scaling up!Scaling up!
Cutting down consumptionCutting down consumption



Daunting scale for Daunting scale for 
renewablesrenewables
1 wedge 1 wedge –– 2 million 2 million 
1MW wind turbines 1MW wind turbines 
X50X50
1 wedge 1 wedge –– Solar PV Solar PV 
covering 2 million Hacovering 2 million Ha
X700X700
EtcEtc
Scale, gigantic but Scale, gigantic but 
achievableachievable



The Moral Questions of GeoThe Moral Questions of Geo-- 
engineeringengineering

““One is dammed if you do and dammed if One is dammed if you do and dammed if 
you donyou don’’t.t.””
““missing wordmissing word””



“…“… great game of climate modificationgreat game of climate modification……
“…“… too slowtoo slow…… avert great climate shiftsavert great climate shifts
make peacemake peace……morally reprehensiblemorally reprehensible””
Humanity acts promptlyHumanity acts promptly…… fraught with fraught with 
delaysdelays…”…”
Emissions reductionsEmissions reductions…… avoids outright avoids outright 
disasterdisaster…… strictly controlledstrictly controlled…… large Geolarge Geo
engineering projectsengineering projects””
““Earth Commission for Climate ControlEarth Commission for Climate Control””
“…“… carbon dictatorship for survivalcarbon dictatorship for survival…”…”



Economic QuestionEconomic Question

Cost for stabilisation to 2Cost for stabilisation to 200C achievableC achievable
Sir Nicholas Stern 1% global production per Sir Nicholas Stern 1% global production per 
year. $US350 billion in 2005year. $US350 billion in 2005
Real challenge not economics but equity to Real challenge not economics but equity to 
achieve stabilisation targetsachieve stabilisation targets
AustraliaAustralia’’s three annual $20 billion surpluses s three annual $20 billion surpluses ––
could decarbonise all existing coal fire electricity could decarbonise all existing coal fire electricity 
generating plantsgenerating plants
Question of economic WILLQuestion of economic WILL



Two Categories of GeoTwo Categories of Geo--engineeringengineering

“…“… fast acting technofast acting techno--fixesfixes…”…”
Slow process of carbon extraction from Slow process of carbon extraction from 
the atmosphere the atmosphere -- sequestrationsequestration



Interim Measures Interim Measures –– known known 
technologies!technologies!

Soil carbon sequestration Soil carbon sequestration –– Agricultural Char Agricultural Char 
((Terra Terra PretaPreta –– Black Earth Black Earth -- South America)South America)
Injection of Sulphur Aerosols to atmosphereInjection of Sulphur Aerosols to atmosphere



“…“… fast acting technofast acting techno--fixesfixes…”…”



Injection of Sulphur Aerosols to Injection of Sulphur Aerosols to 
atmosphereatmosphere

Volcanoes Volcanoes –– egeg KrakatoaKrakatoa 18831883
Acid RainAcid Rain
Atmospheric Brown Clouds (ABC)Atmospheric Brown Clouds (ABC)
ContrailsContrails







Depicts the increase global annual mean surface temperature sinDepicts the increase global annual mean surface temperature since ce 
the onset of the industrial revolution. Note: After the Second Wthe onset of the industrial revolution. Note: After the Second World orld 
War the temperature dropped for approximately 40 years. This droWar the temperature dropped for approximately 40 years. This drop p 
is attributed to global dimming attributed to the release of sulis attributed to global dimming attributed to the release of sulphur phur 
into the atmosphere from into the atmosphere from ‘‘dirty coaldirty coal’’ burning. (The acid rain burning. (The acid rain 
phenomena.)phenomena.)







ProposalProposal

1.1. Southern Hemisphere Southern Hemisphere –– Sulphur Aerosols Sulphur Aerosols 
in the Stratosphere in the Stratosphere -- New Zealand; S. New Zealand; S. 
Africa; S America and AustraliaAfrica; S America and Australia

2.2. Northern Hemisphere Northern Hemisphere -- Switch off Switch off 
Sulphur scrubbers in the coal burning Sulphur scrubbers in the coal burning 
power stationspower stations



ConclusionsConclusions

Unless there is a demonstrated WILL by the Unless there is a demonstrated WILL by the 
nations of the world to drastically reduce nations of the world to drastically reduce 
carbon dioxide emissions within a very short carbon dioxide emissions within a very short 
timetime--frame the world community will have to frame the world community will have to 
consider desperate measures if billions of consider desperate measures if billions of 
people are not to perish and the species is to people are not to perish and the species is to 
survive.survive.
For decarbonisation of our civilisation continue For decarbonisation of our civilisation continue 
at an accelerated pace using wind, solar, wave at an accelerated pace using wind, solar, wave 
and soil/vegetation carbon sequestration.and soil/vegetation carbon sequestration.



Conclusions contConclusions cont’’dd

Resource conservation and population Resource conservation and population 
limitations become major foci. limitations become major foci. 
Emergency measures are trialled to reduce the Emergency measures are trialled to reduce the 
incoming solar radiation (INSOLATION), incoming solar radiation (INSOLATION), 
particularly over the next 20 to 30 years. particularly over the next 20 to 30 years. 
GeoGeo--engineering trials are commenced in the engineering trials are commenced in the 
Southern and Northern Hemispheres under Southern and Northern Hemispheres under 
the auspices of the Scandinavian nations to the auspices of the Scandinavian nations to 
create a Global create a Global ““PermaclimatePermaclimate””..



““SocioSocio--engineeringengineering””
Scenario 1 The Year 2045Scenario 1 The Year 2045
Chapter 1 The Geopolitics of ClimateChapter 1 The Geopolitics of Climate
Scenario 2 Russia, 2019Scenario 2 Russia, 2019
Chapter 2 An Inevitable CrisisChapter 2 An Inevitable Crisis
Scenario 3 United States, 2029Scenario 3 United States, 2029
……
Scenario 4 Northern India, 2036Scenario 4 Northern India, 2036
Scenario 6 China, 2042Scenario 6 China, 2042
Scenario 7 Scenario 7 WipeoutWipeout
Chapter 7 ChildhoodChapter 7 Childhood’’s Ends End



What does 1 degree What does 1 degree 
mean?mean?

Each chapter represents Each chapter represents 
a specific degree of a specific degree of 
heat. i.e. heat. i.e. 
chapter 1 = 1 degreechapter 1 = 1 degree
……..
chapter 6 = 6 degreeschapter 6 = 6 degrees
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