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The challenge: 



Norway 
• 68. la rgest c ountry on earth 

•  7. longest c oast line 

• c oast line > 100.000 km long + lakes 



Historic rockslide disasters in Norway 
 

Tafjord 
1934 



Certain fjellskred events 

Name County Municipality Year Volume [Mm3] Lives 
Displacement 

wave 
Tjelle Møre og Romsdal Nesset 1756 15.0 32 Yes 
Tafjordulykka Møre og Romsdal Norddal 1934 3.0 40 Yes 
Skafjellet Møre og Romsdal Stranda 1731 6.0 17 Yes 
Lausneset Møre og Romsdal Stranda 1300 - 0 Yes 
Loenulykke 1 Sogn og Fjordane Stryn 1905 0.4 61 Yes 
Loenulykke 3 Sogn og Fjordane Stryn 1936 1.0 74 Yes 
Pollfjellet Troms Lyngen 1810 - 14 Yes 

Uncertain fjellskred events 

Name County Municipality Year Volume [Mm3] Lives 
Displacement 

wave 
Storefonna Møre og Romsdal Sande 1700 - 0 Yes 
Geirangerfjorden Møre og Romsdal Stranda 1749 0.1 0 Yes 
Skafjellet Møre og Romsdal Stranda 1938 0.4 0 Yes 
Arnafjord Sogn og Fjordane Norddal 1811 - 45 Yes 
Hestadfjorden Sogn og Fjordane Gaular 1786 - 0 Yes 
Årdalsfjorden Sogn og Fjordane Årdal 1983 0.2 0 Yes 



Mapping of unstable rock slopes in Norway 

The vision:  
• to characterize all unstable rock slopes which can course effects in 
a distance larger than the shadow angle of rock falls 
 

• 0 loss of life due to large rock slope failures in the next centuries 
 

http://www.skrednett.no/ 



Tafjord 1934 

Assumption: 

 
•  Slow deformation indicating slope instability 
•  Acceleration phase prior to collapse 

Mapping of unstable rock slopes in Norway 
 



Hazard and risk classification of unstable rock slopes 

” As the likelihood of failure cannot be given quantitatively in 
hundreds or thousands of years with today's scientific 

knowledge, the risk analysis is built on a qualitative hazard 
analysis and a quantitative consequence analysis. ” 

http://www.ngu.no/upload/Publikasjoner/Rapporter/2012/2012_029.pdf 



Hazard and risk classification of unstable rock slopes 

Hermanns et al. 2012, 2013 



Gamanjunni 3 



Hazard and risk classification of unstable rock slopes 



1) Back scarp 

Hazard and risk classification of unstable rock slopes 



2) Potential sliding structures 

Hazard and risk classification of unstable rock slopes 



3) Development of lateral 
release surfaces 

Hazard and risk classification of unstable rock slopes 



4) Kinematic feasibility 

Hazard and risk classification of unstable rock slopes 



5) Basal rupture surface 

Hazard and risk classification of unstable rock slopes 



6) Displacement velocity 

Hazard and risk classification of unstable rock slopes 



7) Acceleration of displacement velocity 

Hazard and risk classification of unstable rock slopes 



7) Acceleration of displacement velocity 

Hazard and risk classification of unstable rock slopes 



7) Acceleration of displacement velocity 

Hazard and risk classification of unstable rock slopes 

9,2 mm/yr 

74,3 mm/yr 

23,5 mm/yr 
50,0 mm/yr 

25,8 mm/yr 



8) Enhanced rock fall activity 

Hazard and risk classification of unstable rock slopes 



9) Past events along slope  

Hazard and risk classification of unstable rock slopes 

Two postglacial events along same slope 



Hazard and risk classification of unstable rock slopes 
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Consequences (loss of life) 

Risk matrix Gamanjunni 3 



Mapping methodology for unstable rock slopes 

InSAR data Troms  
(NGU, NORUT, ICG, Norsk Romsenter) 



Mapping methodology for unstable rock slopes 

Potential unstable slope 

Unstable slope 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 

Flow-R, University of Lausanne 



Mapping methodology for unstable rock slopes 

DAN-3D; UBC 



Mapping methodology for unstable rock slopes 

dGNSS LIDAR 

Gb InSAR 

InSAR 

Extensiometers 



Mapping methodology for unstable rock slopes 

VAW, ETH Zurich 

Roberts et al. 2014 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 



Mapping methodology for unstable rock slopes 

http://www.skrednett.no/ 



Mapping methodology for unstable rock slopes 

http://www.skrednett.no/ 



Thank you for your attention 

Reginald.Hermanns@NGU.NO 
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