
1

Solving Probabilistic 
Inverse Problems 
with Generative AI

EnviTrace AI for Earth Sciences 
Workshop 2026

Adam Rupe

EnviTrace
NERSC, Berkeley Lab



2



3



4

Contamination: 3 sources, 5x5 grid observables

Target (contamination field) Input (“splatted” observations)
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Contamination: 3 sources, 5x5 grid observables

Target (contamination field) Single diffusion inverse sample
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Contamination: 3 sources, 5x5 grid observables

Target (contamination field) 256 diffusion inverse samples
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Contamination: 5 sources, 25 random observations

Target (contamination field) Original observations
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Contamination: 5 sources, 25 random observations

Target (contamination field) Splatted observations
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Contamination: 5 sources, 25 random observations

Target (contamination field) Single diffusion inverse sample
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Contamination: 5 sources, 25 random observations

Target (contamination field) 256 diffusion inverse samples
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Contamination: 3 sources, 10 random observations

Target (contamination field) Splatted observations
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Contamination: 3 sources, 10 random observations

Target (contamination field) Single diffusion inverse sample



13

Contamination: 3 sources, 10 random observations

Target (contamination field) 256 diffusion inverse samples
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Equilibrium pressure fracture network inversion

Target fracture network Equilibrium pressure (input)
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Equilibrium pressure fracture network inversion

Target fracture network Single diffusion inverse sample
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Equilibrium pressure fracture network inversion

Target fracture network Single diffusion inverse sample
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Equilibrium pressure fracture network inversion

Target fracture network Single diffusion inverse sample
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Equilibrium pressure fracture network inversion

Target fracture network 256 diffusion inverse samples
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Thank you!

adamrupe@lbl.gov
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