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Goal: generative ML for CORDEX data
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Goal: generative ML for CORDEX data
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Goal: generative ML for CORDEX data
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ML model: loss function & architecture
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ML model: loss function & architecture
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Theorem:
ES is minimal iff P = Q.

References: Gneitning 2007,
Pacchiardi 2022
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ML model: loss function & architecture

- 1 . Architecture
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Output

Input Hidden Layer

Theorem: Layer Layer
ES is minimal iff P = Q.

https://www.geeksforgeeks.org/multi-layer-perceptron-learning-in-tensorflow/
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Results: realistic generated images (tas)
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Results: realistic generated images (pr)
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Benchmarks and evaluation metrics

Benchmarks
* Analogues
 Linear Model

* Linear Model + EasyUQ
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Metrics
* Energy score

* Quantiles

 Rank histograms

Flat:
Correct variability
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Evaluation summary
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* Too little variability (overfitting!)
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Evaluation summary
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* Correct variability

Spatial mean for tas
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 Worse spatial structure
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Evaluation summary
© _©

* Correct variability * Worse spatial structure
* Underestimate high precipitation

_ . i Spatial max for pr
Spatial mean for tas N RH: Spatial mean for tas P P
2000 1 2 5000 7
10000 -
2 4000 -
1500 A 8000
! 6000
1000 |
1 4000
500
2000 -
0- o 0-
2 4 6 8 10 Z 4 6 8 10

Maybritt Schillinger Generative ML for Downscaling 13



Work in progress: dimension reduction

Dimension reduction

* Multivariate downscaling

e Bias-correction to
observational data

Z (latent space)
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Take Home Messages

1. Generative models with scoring rules are an easy-to-use and flexible tool.
2. Open questions, e.g. around multivariate versions and bias-correction.

3. Current results for downscaling seem promising.
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Thank you! Questions? Feedback?
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Bias-correction: idea

X (Low-res) physica’ model Yrem~P RCM(Y|X )
Minimise dist
Y oiso Y ons ™~ Qops (Y|X) QObS(Y)shouId match marginal
observational distribution P, (Y
|dea:

minimise ES (P ., (Y]X),Q,,,(Y|X))
SUbjeCt to: Pobs(Y):QObs(Y)
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Results: examples with other architecture (tas)

True

Gen.
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Results:

Truth

Samplel

Sample2
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