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Reducing the risk of damage by floods and 

landslides in Norway - mapping, land use 

planning and physical protection measures

ÁIntroduction ïflood and hazard management 

challenges in Norway

ÁMapping flood- and landslide hazards

ÁLand use planning and integrating hazard info in 

the land use planning process

ÁPhysical protection measures



Size: 304 280 km2

Population: approx 4.7 mill

Population density:15 per km2

Land use:

Mountainous: 44%

Developed: 1%

1600 glaciers  2600 km2

410 000 km rivers and 

streams

Average annual precipitation 

and runoff 1400/ 1200 m

Norway is a wet and mountainous 

country!



Precipitation  (150-300 mm in 

three days) and snowmelt (10-50 

mm in three days)

Winter floods



Ice flows ïwinter/ spring floods



Spring/ summer floods



Summer & autumn flash floods and 

assosiated mass transport & debris flows



Quick clay landslides



Other landslide hazardsé..

ÁSnow avalanches

ÁôSlush avalanchesô

ÁLandslides

ÁRockfall

ÁRock-/ mountain landslides



Norwegian Water Resources and Energy 

Directorate

Responsible for national 

management of landslide 

hazards from 1.1. 2009





1995 ïa ôwatershedô in Norwegian 

flood management

Government report and White Paper in 1996: 

ôthe most important measure to reduce flood 

damage in the future is to improve land use 

planning in flood prone areasô



ÁGuidelines for land use and land use 

planning

ÁInformation and advice on land use 

planning 

ÁFlood hazard mapping project 

ÁRisk reduction program for quick clay 

landslides ïrisk mapping and physical 

measures

Efforts to improve land use 

management after the 1995 flood



Mapping programs for flood and landslide 

hazards in Norway

ÁFlood sone mapping program, 1998ï2008, 
130 areas mapped. Continued and flood 
susceptibility maps being developed aswell as 
flash flood/ debris flow maps

ÁQuick clay landslide mapping program
started in 1978. Program for risk classification of 
mapped sones started in 2001. 

ÁLandslide and avalanche susceptibility maps
- rockfall and avalanche maps available ïmaps 
for other processes being devloped




