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The goals this presentation:

● Discuss how we calibrate our ice sheet model

● Give a brief overview of why machine learning is a good way to solve this 
problem

● Describe how our  neural net learns PISM

● Give a few details on the implementation of this neural net with pytorch



What we’re looking at here is a classic inverse problem 

G(m) = d



What we’re looking at here is a classic inverse problem 

G = PISM

m = ice dynamics parms

d = velocity fields



Ice sheet modeling is expensive

G =



There are many (>500) model parameters that dictate our 
model

m = m0 + m1 + … + m510 

mflow = m0 + m1 + … + m7 



We can represent surface flow with SVD

d = = USVT



Ice sheet modeling is expensive

G =



Model calibration doesn’t have to be as expensive

= F ≅ G =



We implement an L=5 neural network with 128 nodes per 
layer













F is the approximate map from  mflow to surface ice speeds

input:
mflow 

output:
d=speeds

F



To accrue training data we run the high fidelity model 
forward a bunch of times

G(m) = dtarget



To train our surrogate model, we minimize this objective



Let’s pop open the hood
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I’m happy to take questions at this time


