
Less White: Decreasing Alpine Snow Cover Derived From A
40-year AVHRR Snow Climatology

Helga Weber1

Christoph Neuhaus1, Valentina Premier2, Arnt-Børre Salberg3, Stefan Wunderle1

1Oeschger Centre for Climate Change Research and Institute of Geography, University of Bern, Switzerland
2 Institute of Earth Observation, EURAC research, Bolzano, Italy
3Norwegian Computing Center, Oslo, Norway

08.02.2023, EARSeL, Bern



Snow in forests

Austria, 19.03.2018
by Paul Gilmore 2



Snow in forests

Austria, 19.03.2018
by Paul Gilmore

PART I
AVH_FSCv1 dataset (1981 - 2021)
Data, Methods, Validation & L2/L3 Products

PART II
Intra- and inter-annual changes in FSC
Spatial-temporal patterns of SCA
Impact of elevation-dependent warming on SCMD/SCD and SOS/LOS 

3



PART I: AVH_FSCv1 dataset

— Consistent RSGB/UniBe AVHRR LAC L1C v04 dataset (1981-2021, dated 04/2021)

— Improved prob. cloud masking (NWC/PPS v2021.1, SMHI)
— Pixel-scale, AVHRR-adjusted parameterization of SCAMOD Model (Metsämäki et al., 2005, 2012, 2015, Salminen et al.,

2013, Weber et al., 2021)
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AVH_FSCv1 dataset

— Consistent RSGB/UniBe AVHRR LAC L1C v04 dataset (1981-2021, dated 04/2021)

— Improved prob. cloud masking (NWC/PPS v2021.1, SMHI)
— Pixel-scale, AVHRR-adjusted parameterization of SCAMOD Model (Metsämäki et al., 2005, 2012, 2015, Salminen et al.,

2013, Weber et al., 2021)

— End-to-end uncertainty estimation following ESA CCI+ Snow Project (Salberg et al., 2022)

— Independent validation using 30 m Landsat-derived snow cover maps (V. Premier, EURAC 2022)

— AVH_FSCv1 dataset (1981 – 2021) soon openly available
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AVH_FSCv1 dataset
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Inter-annual changes of SCA time series
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Monthly Intra-annual variation
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Monthly Intra-annual variation
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Spatial variation of annual SCD anomalies
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Impact of elevation-dependent warming on SCD/SOS
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Impact of elevation-dependent warming on SCD/SOS
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— SOS trends occur earlier in the Alps with -0.46 d yr−1 for SW to -0.57 d yr−1 for NW for forest and grassland zones at
elevations < 1500 m, resulting in an increased vegetation period of 0.71 d yr−1 to 0.96 d yr−1 (LOS)

— SCD trends are highly significant (p< 0.05) with largest decreasing trends in the middle elevation zone
(1000 < h < 2000 m) of about -2.6 d yr−1 for SW up to -3.22 d yr−1 SE, but SCMD trends are only significant for SE and
NE

— Inter-annual variation in trends is overall larger for grasslands compared to forests and is most pronounced for LOS
< 1500 m and the SCD in the middle elevation zones
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Conclusion and outlook

— Novel consistent canopy-corrected 1 km AVH_FSCv1 Level 2 & 3 dataset (1981 – 2021) incl. pixel-wise uncertainty
estimates

— Developments underpinned the importance of representative model parameters and sensor-specific adaptation
— Pixel-based parameterization approach allows temporal-varying reflectance maps

— Results highlighted

— The importance of a long-term FSC time series for climatological studies
— Overall significant decrease of SCA Alps: slope -0.327 (p<0.01)
— Largest decreasing SCD trends in the middle elevation zone up to -3.22 d yr−1 and overall increased vegetation

period of up to 0.96 d yr−1

— Outlook

— AVH_FSCv1 dataset (1981 – 2021) soon openly available
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