
Cloud feedbacks & 
climate prediction 

uncertainty

Resources:
- Global warming science: chapter 7
- Global physical climatology: chapters 3 and 10



Climate prediction uncertainty





Orders of magnitude

● Most of the water in the atmosphere is in water vapor form

● The global content of water vapor would cover the Earth’s surface 
with a 25mm layer of liquid water

● Cloud water would form a layer of only 0.08mm thickness (300x 
thinner than that for water vapor)

● Despite the small amount of cloud water, clouds have dominant 
radiative effects

● Considerable model disagreement on the future spatial 
distribution of clouds leads to uncertainties 



Mean “Liquid Water Path” (total weight of liquid water in 1m2 air column) of several climate 
models vs MODIS satellite observations. There are large differences in spatial distribution.



Clouds, radiation and energy balance





Cloud LW emissivity vs SW albedo



Cloud Radiative Forcing 



Shortwave Cloud Radiative Forcing 



Longwave Cloud Radiative Forcing 



CRF summary: high cloud warming vs low cloud cooling









Cloud formation

https://www.youtube.com/watch?v=XH_M4jItiKw 

https://www.youtube.com/watch?v=XH_M4jItiKw


How do clouds form?



https://www.youtube.com/watch?v=4qe1Ueifekg 

Adiabatic heating demo: fire syringe

https://www.youtube.com/watch?v=4qe1Ueifekg


Adiabatic cooling demo: clouds in a bottle
https://www.youtube.com/watch?v=cXpuo3YHOn0 

https://www.youtube.com/watch?v=cXpuo3YHOn0










https://www.youtube.com/watch?v=Qu7mcKZgqv0 

https://www.youtube.com/watch?v=Qu7mcKZgqv0












Clouds and climate uncertainty














