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Dear WCRP members

Please, please, please think big!!  

• Large Hadron Collider ($10 billion)

• James Webb Telescope ($10 billion)

Is understanding/predicting our climate really so much 
less important than understanding/predicting the 
world on quantum or cosmological scales? 



We will shortly be in the era of the exascale (already here for 
some 16-bit arithmetic).  



What are we planning to do with dedicated 
exascale computers?

Are we content with that?



What could we achieve if a) we all worked together and b) persuaded our 
governments we need dedicated exascale machines to make reliable regional 

climate predictions/projections?

A coordinated international network of climate-
dedicated exascale computing institutes. 

China Japan

India Korea

Europe USA

???



And what would we do with such a distributed facility?

Coordinated km-scale (K-scale) 
global ensembles for multi-
decadal climate prediction



Why km-scale (K-scale)?

• More accurate representation of underlying laws 
of physics. 

• No parametrization of deep convection, orographic 
gravity wave drag and ocean eddy mixing.

• Smaller systematic errors.

• Better representation of extremes (vital for 
adaptation applications). 

• Better assimilation of observations (ocean and 
atmosphere) and hence more accurate initial 
conditions. 

• Better reanalysis products for climate diagnostics. 

• Improved (stochastic) parametrisations for CMIP-
class models. 



High resolution, ensembles, earth-system 
complexity. Incompatible? No!
• Can significantly reduce  computational cost of increased resolution by 

running climate models with mixed precision (32 - 16-bit) floating point 
arithmetic (up to x32 according to NVIDIA). Cost of earth-system complexity 
could be reduced even more with ultra-fast neural nets trained on off-line 
earth-system modules. 

• Dedicated exascale computing will allow small ensembles (<10 members) of  
K-scale multi-decadal integrations

• A federated network of exascale machines will allow a coordinated multi-
model ensemble (>50 members) of K-scale integrations (c.f. DEMETER, 
ENSEMBLES, CMIP). 



It can be done. 

For the sake of society, it must be done.

With endorsement by WCRP and active 
engagement by WCRP members in the 

coming years, it will be done! 

Providing we are prepared to think big!


