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Proposed solar radiation management using a tethered balloon to inject sulfate aerosols into the stratosphere. 

Solar radiation management (SRM) proposals are a type of climate engineering which 
would seek to reflect sunlight and thus reduce global warming. Proposed methods include 
increasing the planetary albedo, for example using stratospheric sulfate aerosols. 
Restorative methods have been proposed regarding the protection of natural heat 
reflectors like sea ice, snow and glaciers with engineering projects.[1][2][3] Their principal 
advantages as an approach to climate engineering is the speed with which they can be 
deployed and become fully active, their potential low financial cost, and the reversibility of 
their direct climatic effects. 
Solar radiation management projects could serve as a temporary response while levels of 
greenhouse gases can be brought under control by mitigation and greenhouse gas 
removal techniques. They would not reduce greenhouse gas concentrations in 
the atmosphere, and thus do not address problems such as ocean acidification caused by 
excess carbon dioxide (CO2). 
 
Purpose      

Climate engineering projects have been proposed in order to reduce global warming. As 
early as 1974, Russian expert Mikhail Budyko suggested that if global warming became a 
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problem, we could cool down the planet by burning sulfur in the stratosphere, which would 
create a haze. The annual cost of delivering a sufficient amount of sulfur to counteract 
expected greenhouse warming is estimated at to $8 billion US dollars.  
Scientists are postulating various ways in which mankind can hinder the detrimental 
effects of climate change and the warming of the planet. Researchers have proposed that 
increasing the Earth's albedo, or the reflectivity of the Sun's infrared rays, by spraying 
aerosols such as sulfur dioxide into the stratosphere could help eliminate the greenhouse 
gas effect. This phenomenon of cooling the Earth's surface by emissions occurs naturally in 
the world by the eruption of volcanoes. Some scientists believe that artificially producing 
the same emissions of volcanoes could mitigate the warming of the planet.  
 
Advantages        

Solar radiation management has certain advantages relative to emissions cuts, adaptation, 
and carbon dioxide removal. Its effect of counteracting climate change would be 
experienced very rapidly, on the order of months after implementation, whereas the effects 
of emissions cuts and carbon dioxide removal are delayed because the climate change that 
they prevent is itself delayed. Some proposed solar radiation management techniques are 
expected to have very low direct financial costs of implementation. relative to the expected 
costs of both unabated climate change and aggressive mitigation. This creates a different 
problem structure. Whereas the provision of emissions reduction and carbon dioxide 
removal present collective action problems (because ensuring a lower atmospheric carbon 
dioxide concentration is a public good), a single country or a handful of countries could 
implement solar radiation management. Finally, the direct climatic effects of solar radiation 
management are reversible on short timescales.[ 
 

Limitations and risks.      

As well as the imperfect cancellation of the climatic effect of greenhouse gases. there are 
other significant problems with solar radiation management as a form of climate 
engineering. SRM is temporary in its effect, and thus any long-term restoration of the 
climate would rely on long-term SRM, unless carbon dioxide removal was subsequently 
used. However, short-term SRM programs are potentially beneficial.  

 

• Incomplete solution to CO2 emissions  
Solar radiation management does not remove greenhouse gases from the atmosphere and 
thus does not reduce other effects from these gases, such as ocean acidification.[20] While 
not an argument against solar radiation management per se, this is an argument against 
reliance on climate engineering to the exclusion of greenhouse gas reduction. 

• Control and predictability  
Most of the information on solar radiation management is from models and computer 
simulations. The actual results may differ from the predicted effect. The full effects of 
various solar radiation management proposals are not yet well understood, It may be 
difficult to predict the ultimate effects of projects, with models presently giving varying 
results. In the cases of systems which involve tipping points, effects may be irreversible. 
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Furthermore, most modeling to date consider the effects of using solar radiation 
management to fully counteract the increase in global average surface temperature arising 
from a doubling or a quadrupling of the preindustrial carbon dioxide concentration. Under 
these assumptions, it overcompensates for the changes in precipitation from climate 
change. Solar radiation management is more likely to be optimized in a way that balances 
counteracting changes to temperature and precipitation, to compensate for some portion of 
climate change, and/or to slow down the rate of climate change. 

 

Side effects  
There may be unintended climatic consequences of solar radiation management, such as 
significant changes to the hydrological cycle that might not be predicted by 
the models used to plan them. Such effects may be cumulative or chaotic in nature. Ozone 
depletion is a risk of techniques involving sulfur delivery into the stratosphere. Not all side 
effects are negative, and an increase in agricultural productivity has been predicted by 
some studies due to the combination of more diffuse light and elevated carbon dioxide 
concentration. 

• Termination shock  
If solar radiation management were masking a significant amount of warming and then 
were to abruptly stop, the climate would rapidly warm. This would cause a sudden rise in 
global temperatures towards levels which would have existed without the use of the 
climate engineering technique. The rapid rise in temperature may lead to more severe 
consequences than a gradual rise of the same magnitude. 

• Disagreement  
Leaders of countries and other actors may disagree as to whether, how, and to what degree 
solar radiation management be used, which could exacerbate international tensions. [citation 

needed] 

• Weaponization  
In 1976, 85 countries signed the U.N. Convention on the Prohibition of Military or Any 
Other Hostile Use of Environmental Modification Techniques. The Environmental 
Modification Convention generally prohibits weaponising climate engineering techniques. 
However, this does not eliminate the risk. If perfected to a degree of controllability and 
accuracy that is not considered possible at the moment, climate engineering techniques 
could theoretically be used by militaries to cause droughts or famines. Theoretically they 
could also be used simply to make battlefield conditions more favourable to one side or the 
other in a war.  
Carnegie's Ken Caldeira said, "It will make it harder to achieve broad consensus on 
developing and governing these technologies if there is suspicion that gaining military 
advantage is an underlying motivation for its development..."  

• Effect on sunlight, sky and clouds  
Managing solar radiation using aerosols or cloud cover would involve changing the ratio 
between direct and indirect solar radiation. This would affect plan life. and solar energy. It 
is believed that there would be a significant effect on the appearance of the sky from 
stratospheric aerosol injection projects, notably a hazing of blue skies and a change in the 
appearance of sunsets. Aerosols affect the formation of clouds, especially cirrus clouds.  
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