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(After Hansen et al., 93) 

 
• Concept: ‘mimic’ volcanic eruptions by 

injecting reflective aerosol particles (or their 
precursors) into the lower stratosphere. 

 

• The particles would scatter and reflect solar 
radiation, increasing the planetary reflectivity, 
and cool the climate. 
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(Robock et al., 2009. Drawing by Brain West) (Pierce et al., 2010) 



Stratospheric aerosol 
injections 

(Pongratz et al., 2012) 

SAI – control: ΔTas SAI – control: ΔPrecip 

2xCO2– control: ΔPrecip 2xCO2– control: ΔTas 
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Marine sky 
brightening 

• Concept: brighten 
clouds to reflect more 
sunlight. 

• Ship tracks analogy 
 

(Source: http://visibleearth.nasa.gov/view.php?id=66963.) 



Marine sky 
brightening 

• Spray sea water. 
 

• Sea salt aerosols can act as 
cloud condensation nuclei to 
make clouds denser. 
 

• Aerosols also directly reflective. 
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(Alterskjær et al., 2013) 

(Wang et al., 2011) 
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• Concept: deplete high level, heat trapping ice clouds. 
 

• Seed the clouds with very effective ice nuclei. 
• Grow large ice crystals that fall out of clouds. 
• Release more LW radiation. 

 
• Dependant on low levels of 
     pre-existing ice nuclei. 

Unseeded          Seeded 
(After Storelvmo et al., 2013) 

Cirrus cloud 
thinning 



• Concept: deplete high level, heat trapping ice clouds. 
 

• Seed the clouds with very effective ice nuclei. 
• Grow large ice crystals that fall out of clouds. 
• Release more LW radiation. 

 
• Dependant on low levels of 
     pre-existing ice nuclei. 

Unseeded          Seeded 
(After Storelvmo et al., 2013) 

Cirrus cloud 
thinning 

(Credit: Kevin Clifford/Drone America) 



Cirrus cloud 
thinning 

(Kristjansson et al., 2015) 

• Intensification of the hydrological cycle. 
• Resultant temperature/ climate response dependant on location 

of clouds, seeding strategy, … 
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Space  
mirrors 

• Concept: Place mirrors in 
space to reflect sunlight 
before reaching Earth. 
 

• Astronomical deployment 
costs. 

 
• Modelling can reveal 

fundamentals of RM types like 
SAI. (After Tilmes et al., 2013) 
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– fast acting. 
– Addresses “symptoms” 

but not the actual 
“disease” 

• i.e. no substitute for mitigation. 
– climate effects likely – but 

uncertain. 
– Termination effect 

problem. 
– Technical maturity 

low(‘ish) 
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