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The challenge:

To monitor geophysical processes and 
consequences of climate change 

The GGOS2020 goal:

A reference frame with 
1 mm accuracy and 
0.1 mm/yr stability
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Climate induced glacial changes affect the 
geodetic infrastructure in Arctic



Land uplift in Ny-Ålesund

Uplift: 8 mm/year
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The uplift has doubled since year 2000
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Svalbard glaciers are retreating



After removing the glaciers signal, we 
have no significant uplift changes
Uplift

Uplift reduced with the glacier signal

RMS: 
0.7 mm/yr
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The remaining uplift signal is large and 
under investigation
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Lessons to be learned:

• Approaching a reference frame with 1 mm accuracy, nothing is stable

• Svalbard experience large changes in uplift on different time-scales

• and a significant increase in uplift last 10 years

• The uplift changes can be explained by variations in glaciers 

• Geodetic measurements of land uplift confirm glaciological findings  

• Understanding geophysical processes affecting our stations are 
important for

• Reference frames
• Climate studies and sea-level


