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“The theory of global warming is a gigantic 
weather forecast for a century or more…therefore 

it can have almost no value as a prediction. “







How Thick is the Wedge?

What makes climate-change  
prediction difficult is not chaos, 

but the question:
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F = ma  E = ω

Comprehensive weather and climate models are based 
on the primitive laws of physics eg

δQ = TdS











The Scientific Consensus

• The scientific consensus about climate change refers to a general agreement about 
this probability distribution.

• Hence there is a consensus in the scientific community of a substantial risk of 
dangerous (say >2K) climate change. 

• Claiming climate change will be something definite (either “catastrophe, hoax or 
lukewarm”) is inconsistent with science. 

• A number of the latest generation of climate models (which will feed into the IPCC 6th

assessment report) are suggesting climate sensitivities > 5C. Hence the tail may be 
much fatter than we previously thoughts. Are these latest results believable? 
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Why do we need accurate climate models?

• Mitigation (How bad is climate change going to get and how quickly will it get 
there, with and without emissions cuts? Can we rely on sucking CO2 out of the 
air at a later date, or will we pass a significant tipping point making negative 
emissions technology completely ineffective?)

• Adaptation (What will be the regional effects of climate change – including 
changes to extremes of weather? How can we make society more resilient to 
these changes?)

• Geoengineering (Is this really a Plan B? Could we inadvertently divert the 
monsoons, or the moisture supply to the rainforests, by spraying sulphuric acid 
into the stratosphere?)

• Early-warning systems (How far ahead can we reliably predict extreme weather 
events. How proactive can we be in providing aid ahead of possible extreme 
weather events – e.g. Red Cross/Red Crescent Forecast Based Finance?)

• Attribution (How more likely can we expect some observed extreme event to 
become in the future?)







Destination Earth break-throughs

1. Extreme-scale computing and data handling: 
= much more realistic models + better combination of simulations + observations

2. Full integration of policy sectors in workflow for actionable information incl. quality
= Earth-system + energy + food + water + finance

3. Open and interactive access to data, software and workflows for users
= non-expert access and intervention



Conclusions I

• How bad climate change will be depends critically on how 
cloud cover adjusts to increasing CO2 concentrations.

• Some of the latest generation of climate models with the 
latest representations of cloud suggest a significantly 
greater degree of warming than previously thought.

• Support for these latest results comes from the fact that 
weather forecasts with these new cloud representations are 
accurate.



• More accurate climate models (e.g. where cloud systems are 
represented explicitly) are needed. This will require much 
higher resolution – only possible with dedicated exascale
supercomputing. 

• We need a ”CERN for Climate Change” where human and 
computational resources are pooled.

• Something like this should emerge from the EU’s Destination 
Earth programme, part of the EU Green Deal.  

Conclusions II


