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OUR WORLD TODAY

• Industrialization increased GHGs

• GHGs traps heat from infrared 

radiation

• Increased GHGs           more heat

trapped in atmosphere

http://i.livescience.com/images/i/000/053/475/original/Greenhouse-effect.jpg?1370382117

(Schaltegger et al., 2005)



THE NEED FOR INTERVENTION
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http://climate.nasa.gov/images/evidence_CO2.jpg



THE NEED FOR INTERVENTION
Surface Temperature Projections

http://www.esrl.noaa.gov/psd/csi/events/2010/russianheatwa
ve/images/IPCCtempprojection.jpg

Projections of globally averaged surface warming

(IPCC 2007)



INTRODUCTION TO GEOENGINEERING

• Deliberately alters the earths energy balance

• Counteracts the effects of climate change

• Helps reduce stabilize temperature

• Two categories:

• Solar Radiation Management (SRM)

• Carbon Dioxide Removal (CDR)

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyzK-
KwdvJAhVC6CYKHZpWB80QjRwIBw&url=http%3A%2F%2Famerica.aljazeera.com%2Farticles%2F2014%2F2%2F21%2Fif



INTRODUCTION TO SRM

• Doesn’t help reduce GHG emissions

itself, but helps limit the effects of them

• Includes methods such as:

• Space Mirrors

• Sulfate Aerosols 

• Marine Cloud Brightening 

http://ymscience-aslee.weebly.com/uploads/3/0/1/2/30126717/6492958_orig.jpg

(Royal Society 2009)

http://www.metoffice.gov.uk/media/image/5/b/mirrors-312x184.jpg

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&u
act



MARINE CLOUD BRIGHTENING (MCB)

• Sea water pumped into the air creating low altitude clouds 

• Fine sea salts        increased reflectivity

• Fine droplets and salt aerosols brighten 

clouds = increased reflectivity

• Effective, low cost, but may be risky

(Lathem 2008)

https://www.google.com/urlsa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&%2Frst
a.royalsocietypublishing.orghttp://i.kinja-img.com/gawker-media/image/upload/s--jdAqcaNk--

/17wnkgvakl0jgjpg.jpg



MCB RISKS

• Strongly dependent on wind patterns

• May not be strong enough to compensate for increasing CO2 emissions

• Will alter rainfall, temperature, static stability, and ocean currents

• Risks must be studied in order for governance

• Risks are accounted for using climate modeling 

(Keith 2009)



RESEARCH QUESTIONS AND HYPOTHESES 

Can marine cloud project have long-term negative effects on rainforests in the 

southern hemisphere that lead to desertification?

H1: If marine cloud brightening it put into effect, then it will have negative affects 

on rainforest ecosystems 

Ho: If marine cloud brightening is put into effect, then it will have positive affects 

on rainforest ecosystems. 



METHODS

• Use the GeoMIP to study the effect of MCB on the climate

• Use the G2 land realm experiment

• Study variables such as:

• Soil temperature

• Water content of soil layer

• Evaporation from canopy 

• Use the software Panoply to generate visual representations of data



RESULTS

No MCB MCB

• Temperature goes from roughly 27°C to 17°C 
• Still within a healthy range of temperatures that promote plant growth (WMO 2007) 

Temperature of Soil



RESULTS

No MCB MCB

• Respiration rates of plants will decrease if water content decreases (Davidson et al., 2000) 
• Not significant enough to make a difference in the soil respiration 

Water content of Soil Layer 



RESULTS

No MCB MCB

• Large difference in the amazon rainforest; roughly 40% decrease after SRM 
• dramatically less evaporation = alarming lack of rainfall to keep tropical rainforests healthy 
• More info is needed to see the significance of precipitation change 

Water content of Soil Layer 



DISCUSSION

• Hard to conclude whether SRM can cause desertification of tropical 

rainforests with one dataset 

• More datasets that are not available to the public would need to be studied

• On a basic level- the climate changes induced by MCB would not create 

significant changes in rainforest climates
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