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Glaciers in Norway
Motivation
■ Glaciers have importance for 

hydropower and tourism
■ Glaciers are sensitive climate

indicators (IPCC, 2007; 2013)

■ Glaciers can be dangerous: 
outburst floods & ice falls

Facts
■ Glacier cover 0.7% of land area, 

2692 ± 81 km2

(Andreassen & Winsvold, 2012, CryoClim)

■ Total of 2534 (3143) glaciers
■ Glacier types: small ice patches & 

large ice caps

Crevasses on Nigardsbreen. Photo: Ole Magnus Tønsberg

Jostedalsbreen & Spørteggbreen. Foto: Hallgeir Elvehøy 



Glacier monitoring
■ Mass balance (since 1949) 
■ Length change (since 1899)
■ Map surveys (air photo > lidar)
■ Special investigations

(ice velocity, thickness, GLOFs, hydrology, etc)
■ Glacier inventories

Area change HardangerjøkulenBlåmannsisen. Photo: Hans M. Hjemaas

Measuring mass balance. Photo: NVE



CryoClim: Glacier products
mainland Norway
■ Glacier Area Outline - GAO

(wms, shape, 3 (4) data sets)

■ Glacier Lake Outline – GLO 
(wms, shape, 2 data sets)

■ Glacier Lake Outburst Flood - GLOF
(wms, points & web application)

■ Climate Indicator products – CI
(web application)
■ Surface mass balance 
■ Glacier length
■ Glacier area

■ Glacier Periodic Photo – GPP 
(web application)



GAO and GLO time series Norway
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Glacier lake outlines
& GLOFs

• Glacier lakes: defined defined
as water bodies that intersected 
or within 50 m of GAO. 

• GLO 1999-2006 used NDWI 
(Normalized Difference Water 
Index)

• GLO 1988-1997 manual 
digitization (Only locations where 
glacier lakes were detected in GLO 
1999-2006)

• Point layer of observed GLOFs



CryoClim
applications
■ Climate indicators
■ Glacier periodic photos
■ Glacier lake outburst floods

http://glacier.nve.no/viewer/CI/en/cc
http://glacier.nve.no/viewer/GPP/en/cc
http://glacier.nve.no/viewer/GLOF/en/cc

http://glacier.nve.no/viewer/CI/en/cc
http://glacier.nve.no/viewer/CI/en/cc
http://glacier.nve.no/viewer/CI/en/cc


Usage of products

■ Outlines delievered to GLIMS (global 
database of land ice) & RGI

■ Area and length change studies from LIA to 
present (publications, book chapters, 
inventory book)

■ Glacier masks used for modelling
■ ice volume estimate of Norway 

■ Other users:
■ Meterological institute
■ Hydropower companies
■ Students
■ Researchers



Norwegian Water Resources and Energy Directorate

Outlook

■ Sentinel/Landsat 8 
■ Better temporal and spatial resolution

■ Glacier outlines: repeat surveys 
-> Change assessment

■ Glacier lakes: focusing on GLOF sites 
-> Monitor development of lakes

■ End-of-season snow line:
-> Mass balance estimates 
(if annual imagery)

■ Ice velocity & ice divides
■ ++
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