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Context - EDELWEISS
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(Durand et al., 1999) (Vernay et al., 2022) (Lafaysse, 2023)



Snow cover products

(Stillinger et al., 2023)
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Context — MODIS to VIIRS transition

MODIS ?



Context — MODIS to VIIRS transition
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A large scale evaluation of VIIRS snow cover - data & methods

Produits NASA couverture globale

NASA L3 SNPP NASA L3 JPSS1 NASA L3 JPSS2
(VNP10A1) (VI110A1) (VI120A1)

100 % snow
cover

Produits Météo-France couverture France temps réel

1% snow
cover

High resolution reference: Meétéo-France SNPP Météo-France multi-platform W s
Sentinel-2 (MF-FSC-VNP-L3) composite (MF-FSC-VNP-L3) clouds



General performance

(Schweizer et al., 2023)

Stratified error analysis VNP10Al



Topographic characterization




Mixed pixels

FSC = —0.01 4+ 1.45 NDSI
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Daily multi-platform composite

Courtesy of
Adrien Mauss
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Daily multiplatform composite — snowline diagnostics
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Towards assimilation - observation operator

(WIP!) Link model snow depth (SD) to fractional snow cover (FSC) FSC — a SD
SD +b

(Dickinson et al., 1993), (Sourp et al., in prep.)
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Conclusions

PhD research questions : which observation to assimilate ? Associated uncertainy ?

Large scale evaluation of VIIRS snow cover products for all three platforms
VIIRS observations are mature and consistent across platforms

Average error ~15 % but the analysis showed a complex error dynamics in mountaind
Mixed pixels first error source, then forest and topography

« Side » results

Operational Météo-France VIIRS daily composite

Fusion of the three platforms’ data allows cloud cover reduction without degrading data accuracy
Comparison with model and reference
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VIIRS vs MODIS
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Caractérisation topographique et géométrique
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Téledétection et neige

Snow surface temperature

Photogrammetry

(Hu et al., 2017)
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Couverture neigeuse par satellite

Facteurs qui peuvent affecter le détection de couverture neigeuse
m Végetation
n Nuages
m Angle de vue
|
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Couverture neigeuse par satellite

Contrainte opérationnelle : produits matures, forte revisite, faible latence, résolution ~250 m

Produit Résolution Fréquence Fin mission Latence Maturité
spatiale temporelle
S2 (Copernicus, Theia) 20 m 5]j > 2032 Faible Elevée
MODIS NASA 500 m 1/2 obslj _ 8h — 10j Elevée
VIIRS NASA (L3) 375 m 2 obslj > 2030 8h — 10j Moyenne
VIIRS Météo-France (L2) 375m 3-6 obs/ | > 2030 ~3h Faible
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