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Surrogate-enabled Bayesian Calibration
Joint spatio-temporal surrogate

High-Dimensional Output

E3SM Land Model

Karhunen-Loéve (KL) Expansion:
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Need for a Surrogate Model
e Forward modeling: Global sensitivity analysis requires pro- Option 1: Sparse Polynomial Chaos (PC) 51 -
hibitively many model evaluations Surrogates for each &;()\) y o
e Inverse modeling: Likelihood requires online evaluation of the . o
model, e.g. | | | |
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¢ 4140 spatio-temporal cells down to 5 eigen-features with 1%
loss of accuracy only

e Global sensitivity analysis using the KL-+NN surrogate
EN) ~ &7 (\) e Bayesian calibration performed in the eigen-space

Option 2: Joint Neural Network (NN)
Surrogate for all £;(\)’s

e Construct a surrogate, inexpensive approximation

fxhix,t) = fo(Ax,t)

using the perturbed ensemble of model simulations.
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