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What is Geoengineering ?

Deliberate large-scale intervention in 

the Earthôs climate system in order to 

moderate global warming



Why are some now seriously 

considering geoengineering?

ü Projections of future climate change produce global warming 

between 1.1 and 6.4oC by 2100 (IPCC TAR).



Projections of 21st Century

Climate Change

Intergovernmental Panel on Climate Change (IPCC), 2007
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Why are some now seriously 

considering geoengineering?

ü Projections of future climate change produce global warming 

between 1.1 and 6.4oC by 2100 (IPCC TAR).

ü To have a reasonable chance of avoiding a potentially 

dangerous 2oC global warming through conventional 

mitigation requires global CO2 emission cuts of about 60% 

by 2050 (..and continous reductions thereafteré).
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~ 3 GtC/yr 

by 2050

- to avoid Dangerous Climate Change ?

Stabilisation at 450 ppmv 

requires a 60% cut in global 

CO2 emissions by 2050

..and continuous 

reductions beyond 

2050éé



Why are some now seriously 

considering geoengineering?

ü Projections of future climate change produce global warming 

between 1.1 and 6.4oC by 2100 (IPCC TAR).

ü To have a reasonable chance of avoiding a potentially 

dangerous 2oC global warming through conventional 

mitigation requires global CO2 emission cuts of about 60% 

by 2050 (..and continous reductions thereafteré).

ü However, global CO2 emissions have continued to rise.



..but Global Fossil Fuel Emissions have

been Increasing faster than everé.

Raupach et al. 2007, PNAS,

Canadell et al. 2007, PNAS
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Why are some now seriously 

considering geoengineering?

ü Projections of future climate change produce global warming 

between 1.1 and 6.4oC by 2100 (IPCC TAR).

ü To have a reasonable chance of avoiding a potentially 

dangerous 2oC global warming through conventional 

mitigation requires global CO2 emission cuts of about 60% 

by 2050 (..and continous reductions thereafteré).

ü However, global CO2 emissions have continued to rise.

ü Could Geoengineering provide an alternative way to avoid 

dangerous climate change ? 



Climate Energy Balance

Solar
Radiation

Management 
options

Carbon
Dioxide
Removal 
options



Geoengineering

ü There are two main classes of Geoengineering;

1) direct carbon dioxide removal

e.g. reforestation, ocean fertilization, air capture

2) solar radiation management

e.g. space sunshades, cloud brightening, ówhite roofsô, 

stratospheric particulates (ñaerosolsò)





Geoengineering the Climate:

science, governance and uncertainty

üRoyal Society Science Policy study (Oct 08 to Sep 09):

review of literature (primarily peer reviewed) and 

submissions received (~75) 

üOverall aims: 

to reduce confusion & misinformation so as to enable a well-

informed debate



Scope of the Study

Includes all methods which involve deliberate large-scale 

intervention in the working of the Earthôs natural climate 

system, but excludes:

a) Low carbon energy & methods for reducing emissions 

of greenhouse gases (ñPlan Aò).

b) Carbon capture & storage (CCS) at the point of 

emission

c) Conventional afforestation and avoided deforestation 

schemes.



Evaluation 
üEffectiveness
ïWhat is the magnitude of the possible effect on global climate?

üTimeliness

ïWhat is the readiness of the technique for implementation?

ïWith what speed would the intended effect occur?

üSafety

ïHow likely are unintended environmental impacts (including 

regional climate changes) ? 

üAffordability

ïWhat is the likely cost of deployment and operation, for a 

given desired effect on global climate ? 

ï Information available on costs is extremely tentative and 

incomplete, and only order-of-magnitude estimates are possible.



Carbon Dioxide Removal (CDR) 

Techniques

ü Remove CO2 from the atmosphere through biological, 
chemical or physical processes.

ü Slow to reduce global temperatures.

ü Expensive compared to conventional CCS.

ü Low risk as they address the primary cause of climate 
change.

(depends on safe CO2 storage)

ü Could be used to reduce CO2 below current level.



Carbon Dioxide Removal



CO2 Air Capture with Artificial Trees


