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100+ projects



FAIR software:

ÅFinding software

ÅMaking software accessible

ÅQuickly judge relevance and quality 

ÅIndicating return on investment

www.research -software.nl

Research Software 

Directory

http://www.research-software.nl/


IPCC Special Report on Extremes







Global climate change (IPCC 5AR)



Socio-economic pathways (e.g. Riahi et al 2017)



Variance in projection of a local relevant climate variable (sum of temperature under 18oC)

H. de Vries (pers comm)



Incident January 2012: evacuation after rising inland water levels (Hazeleger et al 2015)

inland water level

sea level



Predict than act¹not suited 

Characterize 

uncertainty

Rank alternative

Strategies

Conduct sensitivity

analysis

Lampert and Groves 2006



We need an alternative framework to translate the scenarios to the daily lives of users 

ñFeeding the imaginationò not for the sake of forecasting, but preparedness. 





Big science, big data challenge 



Archiving at European Center for Medium -Range Weather Forecasts

www.ecmwf.int



Other big data in meteorology

Overeem et al GRL 2013



Compute at the touch of a button

¢Ƙƛǎ άŘŜǇƭƻȅƳŜƴǘ ŀƴŘ ŎƻǳǇƭƛƴƎέ ƛǎ ŀ ǊŜŎǳǊǊƛƴƎ ǘƘŜƳŜ ƛƴ Ƴŀƴȅ ƻŦ ƻǳǊ ǇǊƻƧŜŎǘǎΥ  
easy access to compute and storage and babysitting applications  

SIMCITY MAGMa OMUSE



Xenon and friends

Xenon is a software library that provides 
easy access to compute and storage.  

https://github.com/NLeSC/Xenon

https://github.com/NLeSC/Xenon


Flexible software tools



Flexible steering, execution of models and data handling

Niels Drost, pers. Comm, NLeSC/TUD/UU/WUR/Deltares eWatercycle II project



What e- infrastructure does it take?



The need for resolution

125 km

20 km

Nastrom & Gage 1985; Hazeleger et al 2012



ÅECMWF-IFS-LR spectral reduced TCO255 

123 290 2.4 ECMWF-IFS-HR spectral 

reduced TCO511 62.6 125 2.0 

ÅTo resolve deep convection, at least factor 

10 horizontal resolution (factor 1000 

computing) needed

Kinetic energy spectrum at 

two grid resolutions

Klaver et al to be submitted



Easier to program

CPU GPU FPGA ASIC

More energy efficient



www.top500.orgc



www.top500.org



ÅInitialize

ÅStart loop

ÅDynamics

ÅPhysics

ÅUpdate

ÅEnd loop

ÅI/O

A climate model

Lawrence et al GMD 2017



Reality check: call graph of ocean GCM POP (courtesy B van Werkhoven)


