
© Crown copyright 2009

Advances in Supercomputing

Matt  Huddleston, Met Office Consulting

WRMA Paris 13th November 2009

Special thanks to Brian Golding, Stuart Bell and Thomas Jung (ECMWF)



© Crown copyright 2009

The forecasts paradigm

Learning from the past

Can we do better now?

Computing & weather in the 21st century

What does the future hold?

Power of computing
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Forecasters paradigm



The forecasters risk 
management paradigm

Granularity



Scales and Predictability
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ébut if we have an accurate large scale 

forecast for 9 days ahead, we can give an 

accurate probabilistic tornado forecast

Smaller quicker 

less predictable

& more severe



Climate Modelling at Weather f/c 
Resolution



The climate modellers risk 
management paradigm

Granularity Complexity



Earth system modelling complexity



Complexity in the headlines

Investment in geo-engineering needed 

immediately, says Royal Society 

Unless the world community can do better 

at cutting emissions, we fear we will need 

additional techniques such as geo-

engineering to avoid very dangerous 

climate change in the future - John 

Shepherd, Royal Society 1st Sept 2009

Man-made volcanoes may cool Earth

The Anak Krakatau volcano

If humanity starts messing with the 

worldôs cloud systems it is bound to have 

major side effects, some of which will be 

dangerous ïVicky Pope. Met Office

30th August 2009



The climate modellers risk 
management paradigm

Granularity Complexity

Certainty



Estimating certainty

Analysis

Climatology

Forecast uncertainty

Deterministic 
forecast

Time

Model 
Uncertainty

Initial Condition 
Uncertainty

Model uncertainty arises from 

stochastic, unresolved processes and 

parameter uncertainty

Boundary 
uncertainty


