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Numerical Models

GFDL CM 2.6 Ocean Simulation. .=
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ML Emulation

Unet(ur TU: TV! Tatm)
48°N ' -

42°N
36°N

B o e o -

. ol ey o e i i s e G
I :

80°W 70°W60;’W SO:W40°

~ 200 x Faster
Runs on 1 GPU



How to Build an Ocean Emulator??

What boundary information What time-step, or training
should you use? horizon does the model need?
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Formulating the Problem

Input:
@ full fields ® = (u,v,T) Output:
@ boundary halo — @ full fields @ = (u,v,T)

Mixed Loss
MSE + Kinetic energy
N-recurrent passes during training

N
L(N) _ Z A, ((1 —a) L. ﬂﬁg% Pass back to the
n=1

network

Replace the boundary of the output with

D, one = F\ (B, 1),
t+nar = Fo 7 (P, Ty) the boundary halo @
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Regions Explored
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Incorporating Boundary

. Unet(u
Information o )
Input: 42°N
@ full fields .
@ boundary halo 20N
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Incorporating Boundary

Information

Input:
@ full fields
@ boundary halo

d = (u,v,t)
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Incorporating Boundary
Information

Input:
@ full fields

@ boundary halo

D = (u,v,t)
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Incorporating Boundary
Information

Input:
@ full fields
@ boundary halo

D = (u,v,t)

£ Forcing

T = (Tw Ty, Tatm)
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T - Slow
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Extending the Training Window
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Extending the Training Window
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Conclusions

» Successfully produce emulators stable for 8 years
* Need both fast and slow boundary conditions, t,,, 7, and T ;,,
» Use longer windows to capture dynamics of slow variables
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