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Seasonal Snow 
• important water resource - covers up to ~47 Mio km2 in extent  and  has a mass of  ~3000 Gt 
• ~98% of seasonal snow cover occurs in the Northern Hemisphere
• highly variable in space and time 
• very sensitive to weather on short term and to climate change on long term

Primary snow parameter to be observed 
• Extent 
• Snow Water Equivalent 
• State (wet / dry)
• Albedo

Sentinel-2 Landsat Sentinel-1 Radarsat-2 , RCM ALOS PALSAR SAOCOM A/BSentinel-3 Terra / Aqua

Suomi VIIRS DMSP
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To fill gaps in the time sequence of optical FSC maps due to cloudiness we apply a data assimilation 
procedure using a snow pack model, driven by data from numerical meteorological models, for estimating 

daily changes in the snow extent in cloudy areas. (300 – 500 m pixel-spacing)

Observed FSC from optical satellite data Assimilated FSC – Cloud Gap Filled

Cloud-gap filling of optical Snow Extent Products



Sentinel-1 SAR  – Alps

Innsbruck 



Wet Snow Detection from Sentinel-1 SAR Data

Generation of Wet Snow ProductSentinel-1 SAR – C-Band

Wet Snow - Dry Snow – Layover



HR Snow Cover and Melt Extent from Optical and SAR Satellites

Radar shadowS1 - Wet snow no data

Fractional
Snow Cover

Kaunertal, 27 May 2017

Sentinel-2 snow product
• Fractional Snow Cover
• 10 m pixel
S1 Snow Melt product:
• binary
• 20 m pixel

S2   27.5.2017



Snow Water Equivalent Map in Mountains using SAR Interferometry

• 1 mm 
Passo Bernina 

• 12 mm

• 35 mm   Glüna

• 17 mm La Punt

Physical Basis / Rationale: 
• Propagation of the SAR 

signal through dry snow 
causes of a phase delay 
Δ𝜙𝜙𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 related to SWE

∆SWE map from ALOS PALSAR-2 
30.1 – 13-2.2022. Engandin

Developments in preparation for
Copernicus Radar Observing System for Europe 
L-Band (ROSE-L) (launch planned for 2007) 

Airborne Field Campaigns for Algorithm
Development – Kühtai 2020 / ENVEO, DLR, ESA



Summer snow extent on glaciers as

1985-08-22

Late summer snow on Austria’s 
largest glacier, Pasterze

2003-08-242016-08-27

Pasterze

Glocknergruppe
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Monitoring of slope movement by means of SAR Interferometry

ERS SAR Interferogram
27/9/95-12/9/96

Motion Field – from ERS InSAR
27/9/95-12/9/96
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Kaunertal
Gepatschstausee



Contact Point

Dr. Thomas Nagler
thomas.nagler@enveo.at

ENVEO IT GMBH
Innsbruck
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