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Gudbrandsdalen

■ One of the largest valleys in 
Norway populated by 70.000 
people

■ Important road and rail corridor 
between the Oslo region and the 
NW coast of S-Norway

■ Recreational area with ski resorts 
and national parks, incl. 
Lillehammer host of the ‘94 winter
Olympic games

■ In historical time frequently struck 
by flooding as well as landslides

Otta by river Lågen
Photo: Sel kommune
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Geology and geomorphology

■ Part of the Caledonian 
orogenesis with bed rock of
gneiss, fyllite, micaschist and 
sandstone

■ Glacially shaped U-valley with
steep slopes (25°)

■ Slopes are covered by ground
moraine (thin till deposits 0.5-1 
m thick)

■ Valley floor dominated by fluvial 
deposits from the river Lågen

Inclination
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Challenges

Steep slopes with potential
landslides and a confined river 
channel with repeated flooding

Where to build? Mapping
How to build? Geo-engineers
How to prepare for future events? 
Emergency planners
When to alert? Geoscientists
forecasting natural hazards

Otta in Gudbrandsdalen. 
Photo: Norwegian Public 
Roads Administration / 
AeroVision
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Climate

■ Cold temperate / polar climate
with cold winters and warm
summers

■ Accumulation of snow during 
winter months spring flood
and increased groundwater
table in may/june

■ Driest part of Norway, 
precipitation at 200-500 mm/yr, 
due to rain shadow effect of the
Jotunheimen mountain area 
(peaks at 2400 masl.)

Annual mean precipitation 
from 1961-90 (mm/year)

Köppens climate
classification mapTopographic map
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Fischer et al, 2012

Bell et al., 2014

Devoli and Dahl, 2014

Main landslide domains
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June 2011 – LEWS not yet operational

■ Low pressure Vb
arriving from S-SE with 
heavy rainfall

■ Well predicted 50-yr 
flood warning for SE 
Norway and 
Gudbrandsdalen

■ Many observed 
landslides
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Flood warning issued three days in 
advance for the 9th-10th of June 2011

Varsel om stor flom (”nivå 3”)
Varsel om flom (”nivå 2”)
Melding frå NVE (”nivå 1”) 
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Many rivers reach the 100 year return period (Driva, 
Losna og Vågåvatn, all tributary rivers to Lågen). 
Many other rivers reach water levels similar to the
flood in 1995.
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Water 
level

Runoff

River discharge culminations untill retreat of «Lågen»
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Landslide types

Soil slides

Photos Source: NVE

Debris
slides

Muddy 
stream

flows

Debris
flows
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NVE
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Valuable experience for thresholds!

(Precipitation)

New gained knowledge of
hydrometeorological
conditions for initiating
landslides in the
Gudbrandsdal region was
used to validate current
thresholds.
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10. juni 2011
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In Italy, June 2011 Some days before

Florence, 
from La 
Nazione



Norwegian Water Resources and Energy Directorate

May 2013 – LEWS almost operational

■ Low pressure Vb
arriving from S-SE with 
heavy rainfall

■ Well predicted 50-yr 
flood warning for SE 
Norway and 
Gudbrandsdalen

■ Many observed 
landslides predicted!
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Test warning 10:30 a.m. Sunday 19.05.2013

Dag 0 fra kl. 06:00 Dag 1 fra kl. 07:00 Dag 2 fra kl. 
07:00

19.05.2013 20.05.2013 21.05.2013

Aktsomhetsnivå 2 2 3

Utsatte regioner Sør-Norge: Områdene langs fjellene i Sør-Norge ned til 
Agder og høyereliggede strøk av Trøndelag. Akershus og 
Østfold mandag.
Nord-Norge: Nordland, avtagende i Troms og Finnmark 

Samme områder

Merknader Svært usikre nedbørsprognoser

Varseltekst Sterk snøsmelting og lokale regnbyger gir fortsatt moderat fare for jordskred i 
deler av indre strøk av Telemark, Buskerud, Oppland og Hedmark. Store 
nedbørsmengder gir økt fare for jordskred i Akershus og Østfold mandag, men 
prognosene er usikre Dette gjelder spesielt i terreng med bratte skråninger og 
langs bekker og elver med stor vannføring. Det ventes stor fare for jordskred og 
flomskred som følge av mye regn kombinert med snøsmelting tirsdag i store deler 
av indre strøk av Telemark, Buskerud, Oppland, Hedmark og Sør-Trøndelag
Kraftig snøsmelting fører til fare for sørpeskred i fjellområder med fortsatt mye 
snø (> 50 cm) både i Sør og Nord-Norge. Sørpeskred kan løses ut i slakt terreng 
der vann samles opp, og kanaliseres ofte i forsenkninger og bekkeløp. 
Fiolettfargen på vedlagt kart viser områder med snøsmelting og regn rundt 40-60 
mm og indikerer potensielle fareområder.
Faren for jordskred og sørpeskred er midlertidig avtagende i Troms og Finnmark 
og vil øke igjen fra mandag

Aktsomhetsnivå

4
3 
2
1

Kartene gjelder
fra 19.05 kl. 07:00 
til  20.05 kl. 07:00
xgeo.no

Map with the spatial distribution
of landslide thresholds

May 19th, first indication
of a serious situation
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Threshold prognosis for 22nd of May

Forecast issued in the
morning May 21st 

Based on simulated soil moisture content and 
relative water supply (rel. rain and snow melt)

Forecast issued in the
evening May 21st 

Forecast issued in the
morning May 22nd 
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Issued warning the 22nd
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Foto NTB scanpix

Foto 
VG

Foto Dagbladet

Foto NTB scanpix

Observations May 22nd

http://www.abcnyheter.no/files/images/2013-22/1369813445sz39213b.jpg
http://www.abcnyheter.no/files/images/2013-22/1369813445sz39213b.jpg
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Photo: NGI report 
20130473-01-TN 
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Similarities 2011 and 2013

■ Two cases of Vb weather
systems - low pressure
systems from sentral 
Europe

■ Causing a regional 
landslide situation at the
highest level – red lvl 4.

Years of documentet Vb flood (and landslide) events

1789 1927 1934 1938 1940 2010 2011 2013
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Lessons learned from 
Gudbrandsdalen
■ Vb low pressure systems has potential impacts that

matches the highest levels of landslide early warning.
■ Weather prediction models (Arome MetCoop / EC) were

capable of forecasting Vb low pressure systems affecting
Norway well in advance to be used for the landslide EWS.

■ When establishing (and consolidating) a landslide EWS, 
every new extreme regional event can be helpfull in order 
to validate or adjust hydrometeorological thresholds for 
future predictions.

■ The 2013 event was the first severe event during the test 
phase that was dealt with as if the LEWS was operational: 
communication, registering landslides, etc.
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In Italy, 16 and 17 of May 2013… 
Some days before

Sandstorm 
in Malta 
and Sicily


	Landslide events in Gudbrandsdalen in  June 2011 and May 2013
	Gudbrandsdalen
	Geology and geomorphology
	Challenges
	Climate
	Main landslide domains
	June 2011 – LEWS not yet operational
	Flood warning issued three days in advance for the 9th-10th of June 2011
	Lysbildenummer 9
	Lysbildenummer 10
	Landslide types
	Lysbildenummer 12
	Lysbildenummer 13
	Valuable experience for thresholds!
	Lysbildenummer 15
	In Italy, June 2011 Some days before 
	May 2013 – LEWS almost operational
	Test warning 10:30 a.m. Sunday 19.05.2013
	Threshold prognosis for 22nd of May
	Lysbildenummer 20
	Observations May 22nd
	Lysbildenummer 22
	Lysbildenummer 23
	Similarities 2011 and 2013
	Lessons learned from Gudbrandsdalen
	In Italy, 16 and 17 of May 2013… Some days before 

