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Svalbard



Svalbard

Total area ~60,000 km2

“60%” glacier-covered

Valley glaciers, 

tidewater glaciers,

ice caps

No ice shelves

Thickest ice ~650 m

· Longyearbyen



Glacier Inventories (GIs)

Name H93 GIOlder GI1990 GI2000s GI1936 GI2020

Reference Hagen et al., 1993 Nuth et al., 2013 Geyman et al., 2023 Kohler et al., 2025

Years 1960-1980 1936-1971 1990, 1992 2000-2010 1936,1938 2020

Percent 
coverage 100% ca. 75% ca. 65% 100% ca. 95% 100%

Digital 
outlines N Y Y Y Y Y

Source NPI maps NPI maps NPI maps Satellite imagery:
ASTER, SPOT

New DEM from 
old  aerial photos

Satellite imagery:
Sentinel-2

Glacier area change

1960-1980

N



Sentinel 2 mosaic
GI2020



Glacier inventories coverage

32,470 km2 

53%

33,775 km2 

57%

36,500 km2

60%



-1,300 km2 -3.9%



Glacier 
surges



Field

Glacier mass change
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Glacier mass change: models
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Glacier mass change: elevation data



• Between 1936 to 2010, mean ice 

thickness reduced by ~26 m, or 

0.35 m/a.

• Equivalent to -593 Gt, or -7.8 Gt/yr

• Spatial correlation between 

summer temperature and elevation 

change used with future climate 

change scenarios to estimate 

future ice loss

• By 2100, glacier thickness change 

predicted to range from 

-0.67 to -0.92 m/year

• Ca. 2-4 times the 1936-2010 rate

1936-2010



2024

Geyman et al., 2022
Hugonett et al., 2021
Glambie Team, 2025



Conclusions

• 2020 Svalbard glacier area = 32,470 km2

• 53% of total area

• Area decreased by 4% or 1 300 km2, in just over a decade

• Rate of area loss increasing over time

• Mass balance is negative…

• …and becoming increasingly more negative over time

• 2024 saw a record loss, equivalent to that from Greenland
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