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Motivation v' Arctic Sea-ice thickness satellite observations have insufficient resolution
v’ It can degrade the initialization of seasonal forecast

" v It leads to underestimate surface heat fluxes
Superlce project D e ELALL . — . .
Objectlve Produce high-resolution Sea-ice thickness product using a combination of physical modelling and
overview artificial intelligence

v' Demonstate the impact on two use cases

Method v High-resolution simulation with the NeXtSIM sea-ice model
v’ Al super-resolution with diffusion models

STEP 1 STEP 2 STEP 3
— Numerical
neXtSIM \ l EO data Model
generator
| Bias Artific.:ial
o physical high- correction Intelligence
%ﬂ resolution sea ice
== thickness o .
+other sea ice variables Training > Calibrated Satellite
, Diffusion model @iffusion model
Low-pass
filter AL high-resolution ;;'::' Synthetic dataset
: — sea ice thickness  |oe :
T e caso A
B — — =t
S thickness D Initial conditions for Heat Flux algorithm
- . . seasonal forecast
+other sea ice variables \.
data

This poster

Principle of the diffusion model

Observable low-resolution images A high-resolution image
TARGET
mask
g
The low-resolution E
“context” 4
(low-resolution fields) 3

White gaussian noise

Ensemble generation Power Spectrum

The generated process depends on the noise and enables to generate an ensemble of likely
high-resolution images.
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