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Challenge : While metrics for calculating growing season trends in the Eurasian High Arctic are available 

from medium-resolution satellites, no corresponding high-resolution product is publicly available yet.

Significance:  Using high-resolution, high-revisit-frequency satellite data to monitor tundra vegetation in the Arctic is an important 

tool for tracking land surface greenness and improving our understanding of the underlying causes of change in this ecosystem.

1. Download 

Sentinel-2 

pixel-based 

vegetation 

index time 

series applying 

three combined 

cloud filters

2. Remove noise in 

the time series and 

calculate the mean 

value for double 

daily overpass

3. Use Synthetic 

Aperture Radar derived 

wet snow maps to 

define start and end of 

growing season

4. Fit smoothed spline 

curves dynamically per 

pixel according to the 

number of 

observations

5. Predict daily 

growing season 

values from 

curves for each 

pixel

6. Extract 

growing season 

metrics and 

calculate 

change across 

years

Application : Land surface greenness maps in our study area show that 5% of pixels are significantly browning and 3% of pixels 

are significantly greening. Maximum greenness as well as start and end of season are following features in the landscape.

Land surface greening/ browning
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Wet snow map of Adventdalen from 06.05.2024
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NDVI values from wet snow maps 

NDVI values 

from Sentinel-2

Removed noise

Maximum NDVI value
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