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Climate Intervention Technologies

• Climate Intervention is 

the deliberate large-scale manipulation of the planetary 

environment to counteract anthropogenic climate change

• Also called climate engineering or geoengineering.

• Treated as a fringe subject for decades, and still controversial

• Critical distinction – solar radiation management vs carbon 

dioxide removal.



Carbon Removal and the

Governance Divide

“This divergence of costs and risks means 

that the challenges of solar geoengineering 

and carbon removal raise for policy and 

governance are almost wholly different.  

Carbon removal is like mitigation….

Because solar geoengineering and carbon 

removal have little in common, we will 

have a better chance to craft sensible 

policy if we treat them separately.”

D. Keith, A Case for Climate Engineering at p. xxi (2013)





The Need for NET





In the news…







Solar Radiation 

Management

• Focuses on reducing the 
amount of solar energy 
reaching the Earth’s surface

• Key examples

– Stratospheric aerosol 
releases

– Cloud whitening or 
stripping

– Surface albedo 
enhancement

– Satellite reflectors



Solar Radiation Management 

Through Stratospheric Aerosol 

Releases

• Mimics global cooling caused by volcanic eruptions

• Effectiveness:     half-ounce of SO2 offsets one ton of CO2

global temperatures reduced by 2 degrees C

• Requirements:   5 million tons of SO2 annually

$1 billion to $50 billion annually



Other Solar Radiation Management 

Options



Geoengineering trials get under way 

Updated 17:10 14 September 2011 by Michael Marshall

Magazine issue 2829. 

Volcanic ash inspires sunshade (Image: Arctic 

Images/Corbis)

•

– Update 14 September 2011: The field test will be conducted at 

an abandoned airfield in Sculthorpe, UK. Matthew Watson of the 

University of Bristol, UK, presented details of the project at the 

British Science Festival in Bradford, UK.

Field trials for experiments to engineer the climate have begun. Next 

month a team of UK researchers will hoist one end of a 1-kilometre-

long hose aloft using a balloon, then attempt to pump water up it and 

spray it into the atmosphere.

Hard lessons of experience for future SRM 

field research

http://www.newscientist.com/search?rbauthors=Michael+Marshall
http://www.newscientist.com/issue/2829
http://www.britishscienceassociation.org/web/BritishScienceFestival/


ScopeX



E-PEACE (2011) - Marine Cloud Brightening

• Eastern Pacific Emitted Aerosol Cloud Experiment (EPEACE) 

investigated physics of cloud formation

• Data also showed proof of concept, but concerns remain on 

possible environmental and health impacts







Emerging Issues on SRM Implementation

• Free Rider vs Free Driver

• Technical feasibility of Rogue 

Climate Interventions

• Detection Technologies

• Counter-SRM



An alternative concern – regional climate 

SRM in response to emergencies



Regional climate engineering to preserve 

coral reefs

• Marine cloud 

brightening options 

for Great Barrier 

Reef

• Local pH 

modification as well

• MCB for coastal 

forests





Localized ocean alkalinization

Gonzalez et al, Artificial Ocean Alkalinization Termination, 



The Other Path:  Carbon Dioxide 

Management

• Dispute over whether to include CDM as climate engineering at all

• Mechanism:  enhance or directly engineer absorption of carbon 

dioxide and other greenhouse gases from ambient atmosphere

• Techniques:

– Afforestation

– Ocean fertilization

– Mechanical removal of CO2

– Biochar



The Varieties of Direct Air Capture

• Mechanical Direct Air Capture

• Carbon Capture & Storage 

(CCS)

• Biological Energy + CCS 

(BECCS)

• Ocean Iron Fertilization

• Biochar + Soil enhancement

• Ocean CO2 entrainment

• Afforestation

• Air Fuel Capture





A Controversial Example of Carbon Dioxide Removal:  

Ocean Iron Fertilization



Haida Ocean Fertilization

100 tons of iron sulfate 

Dispersed into coastal 

waters off British 

Columbia in July 2012

Plankton bloom and 

salmon runs

By Haida Salmon 

Restoration Corp.



Search warrants 

executed by Canada 

Environment 

Originally planned to 

renew iron fertilization in 

2013; now halted





There’s Always Many Possible Paths…



Environmental Laws and 

Direct Air Capture

• Legal Advantages of DAC

– Slow Pace

– Reversibility

– Familiarity

• Likely focus of initial legal hurdles

– Permits and approvals for environmental side effects of the 

capture process

– Management of captured CO2 

– Legal status of products or materials generated from captured 

CO2



Thought Experiment



Default governance pathway:  

regulation by surrogate

• Note that all of these regulatory options focus on regulating DAC 

through its environmental side effects.

• So focus on the hard case – how (or should) we regulate a DAC 

process that does not pose any obvious environmental side-effects

• Consequence of the black box model 

to U.S. environmental regulation, 

which consciously seeks not to 

regulate the production process itself

• Clean Air Act (BACT, MACT, LAER)

• Pollution Prevention Act of 1990

• Toxic Substances Control Act



Governance by Environmental 

Surrogate



Comparison of Climate Engineering 

Options and Risks
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