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With risks from climate change mounting, there is 
growing interest in emerging approaches to cool the 
planet, known as sunlight reflection methods (SRM) or 
solar geoengineering. What are these approaches, and 
what could they mean for Southern Africa?
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SRM360 is a non-profit knowledge broker dedicated to informing 
people about sunlight reflection methods – or solar geoengineering – 
so they can contribute to critical decisions about its research, 
development, and governance. 

The African Climate Intervention Research Hub (ACIRH) is a 
collaborative network of scientists and institutions working to 
strengthen Africa’s capacity and leadership in climate intervention 
research. 
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Increasing risks 
Southern Africa is facing increasing threats from climate 
change. Emissions cuts, while essential to limiting long-
term climate risks, cannot fully address the near- and 
medium-term risks climate change poses for the region. 

Weighing risks against risks 
If implemented, SRM has the potential to reduce many 
climate risks, but it would also introduce new risks. These 
should be carefully weighed against the impacts of climate 
change without SRM.  

Engaging with the discussion 
Increasing the involvement of African expertise and 
priorities is key to shaping a global SRM discussion that 
reflects the realities of those most affected by climate risks. 

Key messages

HOW COULD SRM AFFECT SOUTHERN AFRICA? 

Women checking sunflower crop in Zambia (Science Photo Library via Reuters)
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HOW COULD SRM AFFECT SOUTHERN AFRICA? 

The climate context 
¹

The world is fast approaching 1.5°C of warming and is on track for about 
2.8°C under current policies.  Threats from climate change are increasing  
globally, with weather becoming more extreme, sea levels rising, and  
tipping points approaching.  

Southern Africa has already suffered significant harm from climate 
change, despite its limited contribution to the problem. Risks are expected to 
continue increasing, with more extreme heat, worsened droughts, intensified 
cyclones, and reduced agricultural productivity.   

Strategies to tackle climate change  

This illustrative diagram explores the potential contributions of different 
climate strategies over the long term: 

²

The main strategy to address climate change is cutting carbon dioxide 
emissions; there is no sustainable solution to climate change without 
emissions cuts. Reaching net zero emissions would stop further 
global warming, but would not reduce temperatures to safer levels.  

³

Reducing global temperatures once emissions are eliminated would require 
also removing hundreds of billions of tonnes of carbon dioxide from the 
atmosphere, which would be extremely costly and could take more than a 
century.  

SRM may offer a way to cool the planet while carbon dioxide is removed from 
the atmosphere, but it comes with trade-offs and challenges. Could it help as 
an additional measure to tackle climate change? 
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HOW COULD SRM AFFECT SOUTHERN AFRICA? 

What is SRM? 
SRM is a set of potential approaches to cool the planet relatively quickly by 
increasing the amount of sunlight the Earth reflects back to space.  
If implemented wisely, it could reduce many impacts of climate change, 
but it comes with new risks and challenges.  

Two approaches have received particular attention.  

Stratospheric aerosol 
injection (SAI)  

Marine cloud brightening 
(MCB)  

A global intervention  A regional intervention 

A global layer of tiny particles in the 
upper atmosphere to directly reflect a 
small fraction of sunlight before it 
heats the Earth. 

By a fleet of specially designed high-
flying planes releasing tiny reflective 
particles that would stay in the 
stratosphere for 1–2 years.⁴ 

Researchers are confident that this 
would be technically feasible and 
capable of lowering global 
temperatures,  at an estimated cost
 of tens of billions of dollars per year.

⁵
⁴

What’s the idea? 

Would it work? 

How could it be done? 

Researchers are not currently 
confident this would be technically 
feasible as current sea-salt sprayers 
are far too inefficient.  ⁵

More reflective ocean clouds to provide 
regional cooling, which could 
potentially be scaled up to a global 
level. 

By a fleet of ships with specially 
designed sprayers delivering precisely 
sized sea-salt particles into low-lying 
ocean clouds.⁷

What are the drawbacks?  Its patchy, regional cooling effect 
could substantially shift rainfall 
patterns, and it may be less effective or 
counter-productive in some cases.  ⁸

It would have several side effects, and 
some regions could see greater changes 
to rainfall compared to climate change 
alone.  ⁶
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HOW COULD SRM AFFECT SOUTHERN AFRICA? 

How might SAI 
affect Southern Africa? 
This table outlines how some key risks for Southern Africa could be 
affected by SAI compared to future climate change. 

What impacts would climate 
change have?  

What impacts would SAI 
have?  

Heatwaves in the region are expected 
to become more intense, more 
frequent, and longer lasting, increasing 
risks for people, livestock, and crops.⁹

Cyclones in Southern Africa and 
the associated rainfall are expected to 
get more intense with future climate 
change, although the relationship is 
complex.¹⁷

Stresses from climate change 
are expected to have major impacts on 
agricultural productivity in the 
region, increasing risks to food 
security.²⁰

Future climate change is expected to 
increase dry spells and drought risk in 
the region.¹¹

“Day Zero” events, where city 
water supplies run dry – as nearly 
happened in Cape Town – are expected 
to become increasingly likely.¹²

Extreme heat 

Cyclones

Agriculture 

Water scarcity 

SAI could reduce extreme heat in 
Southern Africa, lowering 
exposure to heat-related risks.¹⁰

Climate models do not all agree, 
but studies suggest SAI could reduce 
cyclone intensity across most of the 
region compared to future 
climate change.¹⁸,¹⁹

According to one study, the 
impacts of SAI on crop yields in the 
region would be mixed, with 
little overall difference compared to 
future climate change in the modelled 
scenario, though significant 
uncertainties remain.²¹

Most studies suggest SAI would 
exacerbate drought risks in Southern 
Africa, though others find it could 
reduce risks compared to future 
climate change.

¹³,¹⁴  

¹⁵,¹⁶

One study suggests SAI could limit 
further increases in the risk of “Day 
Zero” level droughts in Cape Town.¹²
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HOW COULD SRM AFFECT SOUTHERN AFRICA? 

Issues and challenges 
While SRM might reduce many climate impacts, it raises several concerns, 
including side effects and governance challenges. 

²⁸

Considering these concerns and the potential impacts of climate change in the 
region, many African scientists advocate for more research and engagement 
on SRM, particularly as it pertains to Africa.  Evidence produced through 
African-led research can help inform policy positions across Africa. 

Physical effects 

SAI could reduce the rainfall changes expected under climate change 
overall, but the effects on Southern Africa would be mixed. Some studies 
suggest longer dry spells and less heavy rainfall over parts of the region, 
which could deepen water stress in already dry areas.   If implemented 
unevenly, SRM could produce substantial shifts in rainfall patterns. 

¹³,¹⁴

SAI could delay the recovery of the ozone hole and affect air quality. 
Estimates of the resulting health effects vary, from net harm  to effects that 
are small relative to the health benefits of reduced heat.  

²²
²³

Sociopolitical concerns  

There is a concern that advancing SRM would undermine efforts to cut 
emissions. This is known as mitigation displacement or moral hazard.²⁴

SRM implementation would have impacts across the world and countries 
might not cooperate to make decisions fairly or effectively.²⁵

The benefits and risks of SRM would be uneven, which could 
increase tensions between countries.  The attribution of SRM’s 
impacts may also be contested, posing further geopolitical risks.

²⁶
²⁵

Large-scale SRM would need to be reliably maintained, as an abrupt and 
long-lasting stop would cause a “termination shock” – a rapid increase in 
temperature with devastating effects on the planet.  ²⁷

A man carrying a bucket 
during a drought in Cape 
Town, South Africa (Reuters) 
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Appendix
Additional reading 

For the online version of this primer, visit: 
SRM360.org/primer/southern-africa
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