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InSAR.no: Norwegian ground motion 
service
• Launched Nov 29, 2018
• ~4000 scenes/year
• Over 5 billion measurement locations
• Updated yearly

http://insar.ngu.no
http://insar.no
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Nightly downloads via Norway 
Collaborative Ground Segment Hub,
~4000 scenes/year.

New images are continuously 
preprocessed in our HPCC and 
appended to existing data stacks, 
ready for final analysis.

Currently yearly 
updates.

Production
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InSAR Norway – https://insar.ngu.no
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Mapping

InSAR has been an important first step for our systematic landslide
mapping since we began doing widespread analysis of Radarsat-2 
imagery.
Within one month of the release of our first nationwide Sentinel-1 
based dataset in 2018, over 100 new unstable rockslopes were
identified, such as this massive moving block along Porsangerfjord.

https://insar.ngu.no/#llh=26.51058932,71.00466187,4983.17695403&look=0.51116114,-0.75119722,0.41763265&right=-0.70097662,-0.08319587,0.70831506&up=0.49733899,0.65481386,0.56909818&layers=nib,insar-descending-1-v0_6
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Hazard and risk

Over the years, more than 1000 sites 
have been identified. 
For each site, a hazard and risk 
classification is performed to determine if 
permanent monitoring or other mitigation 
measures are necessary.
Measurements of displacement rates are 
a necessary component of the analysis.

10 sites are currently classified as high-
risk, with permanent monitoring systems 
in place.

Numerous sites are classified as 
medium risk, with periodic monitoring.
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Corner reflectors – Operational landslide monitoring

At all high-risk sites, and 
numerous others, we 
have installed networks 
of corner reflectors that 
stand above the snow, to 
get InSAR data during 
the winter months.

More than 120 reflectors 
are now in use at over 25 
locations.
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Corner reflectors
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Corner reflectors

All corner reflector networks 
are processed automatically 
nightly and updated time 
series are transferred to our 
permanent monitoring system. 
Other in-situ instruments in 
the same system.
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Iceye pilot - data

The loss of redundancy due to the failure 
of Sentinel-1B led us to supplement some 
sites with commercial data. At the same 
time, we wished to look into the potential 
provided by ICEYE’s very short revisit in 
the case of future emergencies.
The area around Nordnes, in northern 
Norway was chosen due to the high 
number of instrumented moving slopes 
with CR networks.
58 Strip-mode images were acquired 
between June 22 and September 29, 
2022, totalling 99 days of coverage. The 
gaps were due to occasional orbital 
manoeuvres and commercial availability.
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Iceye - location
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Iceye – processing challenges

Main challenges

• Orbit characteristics 
(very long baselines)

• Orbit quality
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Iceye – orbit characteristics

The long baselines require 
the use of a DEM in the 
coregistration of SLCs.

The baseline is temporally 
correlated
→ full orbital drift cycle is 
needed for proper time series 
processing
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Iceye – processing challenges

Jettan Indre Nordnes
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Iceye – orbit quality

• Large errors (>10m) in annotated orbits.
• The absolute positioning error of the reference scene must be within few meters in areas with large topographic 

variations 
• ~20 CRs available in the AOI 
• Summary of stack coregistration approach

• Correction of reference scene orbit using CRs
• first order orbit correction for the rest of the stack using CRs
• Residual orbit correction using a classical patch correlation method
• DEM assisted geometric coregistration
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Iceye - processing

One day interferogram (06.09.2022 – 07.09.2022), 6x6 multilook
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Jettan
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Revdalsfjellet
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Gamanjunni
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48 mm/yr in LOS 38 mm/yr in LOS

Gamanjunni
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Indre Nordnes
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Indre Nordnes
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Indre Nordnes

Seasonal acceleration in 2023 
was not as high as 2022.

This, and several other sites, are 
being supplemented with 
COSMO-SkyMed to provide 
redundancy.
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Adjet – rock glaciers
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Adjet – rock glaciers
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Conclusions

• Iceye “Daily Coherent Ground Track Repeat” product provided near-
daily CR displacement measurements with similar quality to Sentinel-1.

• The large drifting baselines are not a problem for CR processing.
• For operational PS/DS InSAR,  baselines <500m preferred/necessary .
• Orbital information needs to be better for operational use.
• Daily repeat coverage allows resolution of movement velocities up 

metres/year.
• Currently limited availability. In the future, this will change.
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