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It is fully parallelizable!!!

Ayala, A. et al., IEEE/ACM (2019)

Nvidia H200 - 141 GB

“Small sized” problems: 2D turbulence models 

● Same degree of physical/mathematical complexity;
● Reduces the spatial dimensions of all 2;
● Reduces dimensionality by solving scalar equations;
● Same algorithm with very little adaptations; 
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Performance tests @ Leonardo

● About 40x speed up respect to 32 cores serial code;
● 24 hour use: 9.6 kWh (GPU) vs 6.0 kWh (CPU);
● It consumes 25 times more energy to run the same simulation 

time in the CPU;
● Budget consuming reduced by 4 times because 1 GPU = 8 CPU 

cores at Leonardo;
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L. Siegelman et.al., Nat. Phys. 18, 357 (2022).
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2D Navier-Stokes

Surface Quasigeostrophic
Asymptotic Charney-Hasegawa-Mima

+forcing and dissipation = steady state ● Transp. quantity is an Energy
● Kolmogorov -5/3 Spectrum
● Develops a Direct Cascade

Prototype of 3D turbulence in 2 dimensions.
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By the definition of Kolmogorov time
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