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� Previous inventories:

� Glaciers and snowfields in 
Norway 1962 (~maps 1900-
1950) 

� Southern Norway: 1969, 1988, 
Northern Scandinavia: 1973

� Based on maps and aerial
photographs

� Data tables exist digitally, but
not outlines.

� Glaciers are changing ���� Need of a 
new updated inventory (remote
sensing & GIS) to be used for 
repeated survey

� As a GLIMS centre of Norway NVE 
has started work on a remote
sensing-derived inventory.
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� ASTER: generally not available (clouds, snow, ..)

� LANDSAT: 8 images cover most of the glaciated
area. 30 m resolution OK.

� Use orthophotos for training and verification

� Norwegian Mapping Authorities plan to photograph
Norway every 5-10th year (mountain areas not so 
often) and create orthophotos.
www.norgeibilder.no (Norway in images)

� Dataset from Breheimen-Jotunheimen available
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� Focus on the main
glaciated areas.

� 2006: Pilot study

� Jotunheimen/
Breheimen

� Svartisen/
Blåmannsisen
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� Highest elevated glaciated area in Norway

� Mostly small, individual glacier units

� Small ice caps in the west/Breheimen
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� Orthorectified image 
delivered by 
Satellittdataarkivet

� Tested the quality of the
orhorectification by using
14 GCPs.

� The absolute and relative 
accuraccy within one pixel.
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� Images from 2004 cover central part of the scene

� used as control and training

� new glacier outlines from Mørkridsdalen

Harbards-
breen

Spørtegg-
breen

Stor-
breen
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-TM3 (Red)/TM5(SWIR)
-Thresholding (2.0)

-Area > 0.01 km2

-Median filter (3*3)

-Raster-vector conversion
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Manual digitizing3/5 
4/5
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3/5 classifies
areas in cast
shadow better
than 4/5
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New landsat-id

Basins

Edit lakes 
and debris
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DEM25: Aspect, Slope, max, mean, min elevation
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- LANDSAT 2003

- Map (N50) ~1980
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� Area ~1980: 75.3 km2 (glacier inventory)
� Area 2003: 69.9 km2 (LANDSAT 3/5ed)
� A ~5 km2 and ~7 % reduction of area. 
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5 glaciers: small increases (0.02-0.12 km2)
45 glaciers decreased (-0.01-0.58 km2)
1 glacier no change in area
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• A 20 % 
reduction in area 
fram mid 1930s 
to 2003.
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� A new remote-sensing-based inventory for Norway
planned for 2006-2009.

� LANDSAT imagery quality checked, processed and 
algorithms tested. 

� First results available for Jotunheimen and 
Svartisen. Promising results so far.

� Challenges: ice caps � ice divide delineation when
comparing with old inventory data. 
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� Norwegian Spacecentre
(Norsk Romsenter):
funding through Cryorisk

� Statens Kartverk, Geir 
Brånå: Orthophoto and 
outlines

www.nve.no/bre
www.nve.no/glacier


