LPVE23 - WORKSHOP ON LAND PRODUCT @ esS3a
VALIDATION AND EVOLUTION .

Copernicus Land High Resolution Snow & Ice products [ Coeericws (@l iiv...
from Sentinel-2 and Sentinel-1 over Europe P,

Florence Marti”, Michaél Ablain', Robin Buratti', Adrien Ceschin', Joél Dorandeu’, Béatrice Berthelot!, Cemal Melih Tanis?, Kari Luojus?,
Thomas Nagler?, Gabriele Schwaizer?, Markus Hetzenecker?, Simon Gascoin®, Zacharie Barrou Dumont?*, Olivier Hagolle*, Marie Dumont>,
Fatima Karbou>, Joanna Przystawska®, Lorenzo Solari®, Matteo Mattiuzzi®, Aurore Dupuis’, Nicolas Picot’

'Magellium, ?Finnish Meteorological Institute (FMI), 3ENVEO IT GmbH, “CESBIO , SCEN/Météo-France, *European Environment Agency, “French Space Study Center (CNES).
*florence.marti@magellium.fr

Since July 2020, under European Environment Agency (EEA) delegation, the Copernicus Land Monitoring Service (CLMS) operationally produces and disseminates
. This HR-S&I Service component has been developed and is currently operated by a consortium led by Magellium in partnership with CESBIO,
ENVEO, FMI and Météo-France, and contracted by EEA as entrusted entity of DG-DEFIS (European Commission - Directorate General Defense Industry and Space) for this service.

Applications

Near-real time production

Water management,

Energy,

Biodiversity,

People and infrastructure safety,
Navigation,

R & . S e © Support to climate studies,...
River and © Daily cumulative Gap- FSC products support snow water

Lake Ice Extent (RLIE) Aggregated River filled FSC (GFSC) equivalent estimation for the
o and Lake Ice Extent ] Emosson lake catchment for

Wet/Dry Snow (WDS) SAR Wet Snow (SWS)
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is detected from both Sentinel-1 and Sentinel-2.

Sentinel-1 GRDH Sentinel-2 L1C

~ 2700 HR-S&I products processed from Calbraion + Specki P —
. ltering errain g
~ 550 Sentinel-2 products correction correction + Cloud & cloud
~ 230 Sentinel-1 products
within @ maximum of 3 hours after the L1C Sentinel-2/GRD Sentinel-1 data are Sentinel-1 GRDH - Sentinel-2 L2A Cloud
(surface reflectances) mask

available on the WEKEQO DIAS European cloud infrastructure. Sigma0 dB

Area of availability EEA38+ UK
~ 1000 Sentinel-2 tiles (110 km x 110 km)

RLIE S2 classification
(Minimum Distance classifier +
additional thresholds)

* annual prOdUCt RLIE S1 classification thresholding
method of the VV and VH

polarisation bands

01 April 2019. Norwegian Lakes, RLIE S2 product

Data

e 1700 stations

e 26’933 matchups (hydrol. year 2016-2017)
Results

e Good agreement (kappa = 0.8)

e Lower performance in forest regions

Snow cover

product from S2 MAJA Level-2A images (cascoin et al,, 2018)

e snow detection based on the Normalised Difference
Snow Index (NDSI) with the Let-1t-Snow processor

® snow fraction on snowy pixels is estimated from the

NDSI, on top-of-canopy and under the canopy
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to form a spatially complete composite of Va"dat(;Obrs‘;’r‘\’,‘;:iE:?I?:ar?::';i:j‘?ef‘ja;rgzr)'“ situ —— EU-Hydro database outline mopen water Wsnow-covered or snow free ce /
snow conditions, to reduce observational gaps due to : 2

clouds and lack of sensor coverage on a daily basis.
Wet snow extent

= from S1 GRD products to describe wet snow extent on mountain ranges (based on Nagler and Rott, 2000)

RLIE products were validated by comparison with in situ
measurements from Czech Republic, Finland, Hungary and

0

i— - _ ) © Serbia. Moreover, the evaluation of the algorithms was done
= R L : @ change detection based on the ratio of the reduced backscatter coefficient of wet snow versus the : : : .
e W 2 against six manually interpreted SPOT 6/7, Pléiades 1A/1B
g =i e conditions when the surfaces are snow-free or covered by dry snow. . . .
e i . . . images and MAJA Sentinel-2 L2A images.
. Sl e T S combines snow cover map from S2 and wet snow detection from S1 to describe the snow state . . . .
| R R conditions Remaining challenges to tackle with confusion on ice types
I~ U T N L : . : : (thin, dark, snow-covered, frazil) and depending on surfaces
e Validation aga|n5t Landsat-8 snow extent durlng mEIt|ng perl()d (approach described in ESA SnowPex project)

(lakes, rivers, banks).

SWS generation area e Comparison against snowpack reanalysis from CROCUS model (karbou et al., 2022)

Access Show & Ice date References

>> wekeo.eu on the

>> cryo.land.copernicus.eu/finder/
APIs for automated download

pan-European land.copernicus.eu portal (> Biophysical parameters > Snow & Ice)
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12 14 June 2023 | ESA-ESRIN | Frascati (Rome), Italy magehium Migszo s

FRANCE

~——”



https://land.copernicus.eu/pan-european/biophysical-parameters/high-resolution-snow-and-ice-monitoring/data-access
https://doi.org/10.5194/essd-11-493-2019
http://snowpex.enveo.at/documents.html
https://www.wekeo.eu/
https://cryo.land.copernicus.eu/finder/
https://land.copernicus.eu/pan-european/biophysical-parameters/high-resolution-snow-and-ice-monitoring/data-access

