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Presentation Content

ÅNatural hazard and mitigation, a brief introduction

ÅWind Simulation for:

ïThe Road Authority

ïThe National Power Company (Now IceGrid)

ïReykjavik Ski Area

ïThe Avalanche and Landslide Fund Iceland

ïMitigation Work in Longyearbyen Svalbard

http://www.hnit.is/index.php?id=69


Who am I?

Å Icelandic Civil Engineer, educated at TÍ Iceland 1982 (Civ. Eng. BSc) and at Royal 

Institute of Technology (KTH) Stockholm 1987 (Civ. Eng. MSc)

ïKTH thesis 1987: Snow Avalanche Hazard Assessment and Mitigation Measures in 

NeskaupstaðurIceland 

ÅWork:

ïHNIT Consulting Engineers 1982 to 1985 and 1988 to 1999

ï Icelandic Meteorological Office (IMO) 1997

ïORION Consulting 1999 to 2010 (owner)

ïNorwegian Geotechnical Institute (NGI) 2010-2017

ïHNIT Consulting Engineers 2017-

ÅMember of HSSK rescue group, a part of ICE-SAR

ïFrom 1984

ÅFirst aid, Urban Search And Rescue (USAR), Avalanche courses/training/rescue (UASAR)

http://www.hnit.is/index.php?id=69


What have I done through the years?

ÅRoads and Highway design for municipalities and the road authorities

ÅHazard assessment for Katlavolcano, (hazard and society)

ÅSnow avalanche hazard assessment in Iceland, Norway and Greenland

ÅMitigation measures for natural hazards in Iceland and Norway

ÅProject engineer for earthwork contractors; highways and aluminum smelter

http://www.hnit.is/index.php?id=69


Natural Hazard Processes...

Åéin our work

ïSnow avalanches

ïSlushflows

ïLandslide/debrisflows

ïRockfall

ïDrifting snow (indirect)

ÅMany more processes do exist, see https://en.wikipedia.org/wiki/Natural_hazard

http://www.hnit.is/index.php?id=69
https://en.wikipedia.org/wiki/Natural_hazard


Hazard

ÅThe aim of hazard assessment is to: 

ï Identifythe hazard and the level of it at a given location

ÅA function of the likelihood of triggering or frequency, and the size or magnitude of processes

ïAnalysis

ÅData collection and study of the environmental conditions that contribute to the hazard

ïEvaluation

ÅComparing the results of the analysis against evaluation criteria that rate or rank the hazard

ïPrepare hazard maps for the client/public

From: CSA2010 and CAA2016

http://www.hnit.is/index.php?id=69


Why bother the wind?

At high altitudes, high latitudes and bare costal areas wind can:

ÅAccumulate snow in the release areas at mountain sides

ÅAffect the effectiveness of mitigation measures

ïSnow drifts reduce the effective height of supporting structures and catching/deflecting dams

ÅCause problems for nearby buildings/constructions  éand people

ïSnow drifts

ïWinds, wind gusts or vortexes 

http://www.hnit.is/index.php?id=69


Wind simulation

ÅWhen planning mitigation measures wind must be considered to minimize the 

probability of reduced effectiveness of them

ÅUnwanted effects must be considered

ÅKnowledge of local wind is important both at large-, meso- and micro scale

ÅWind simulation is a vital tool to help understand the effects of mitigation measures

ïAll scale simulation but micro is maybe the most important one

http://www.hnit.is/index.php?id=69


Reykjavik Ski Area 

ÅWind simulation of 8 wind 

directions

ÅUseful for the ski area personal 

and skiers

http://www.hnit.is/index.php?id=69


Klettsháls moutain pass

ÅHeavy snow drifts at newly rebuilt road

ÅTo many closures over wintertime

ÅDuring wintertime no other open route 

to the west part of West fjords

http://www.hnit.is/index.php?id=69


Klettsháls moutain pass

http://www.hnit.is/index.php?id=69


Klettsháls moutain pass

http://www.hnit.is/index.php?id=69


Klettsháls moutain pass

http://www.hnit.is/index.php?id=69


Fljótsdalslínur 3 & 4 (transmission lines)

ÅTwo approx. 30 km transmission lines from Fljotsdalurhydro powerplant to Fjardaal

aluminum smelter in Reydarfjordur

Hydro

power

plant

Alcoa 

aluminum

smelter

Map: Loftmyndir ehf

http://www.hnit.is/index.php?id=69


Fljótsdalslínur 3 & 4 (transmission lines)

http://www.hnit.is/index.php?id=69


Fljótsdalslínur 3 & 4 (transmission lines)

Terrain features

http://www.hnit.is/index.php?id=69


Weather study: Back calculation

Å MM5 software

Å Avalanche cycle:

Å Incident: Jan. 11th 1993 

@3pm

Å Boundary wind: 32 m/s

Å Wind dir. N to NNE

Fljótsdalslínur 3 & 4 (transmission lines)

http://www.hnit.is/index.php?id=69


Fljótsdalslínur 3 & 4 (transmission lines)

Snow accumulation index

The equation defines how much the snow transport 

capacity of wind decreases on average pr. meter in the 

accumulation area

http://www.hnit.is/index.php?id=69


Fljótsdalslínur 3 & 4 (transmission lines)

http://www.hnit.is/index.php?id=69


Hófaskarð moutain road pass, N-Iceland

http://www.hnit.is/index.php?id=69


http://www.hnit.is/index.php?id=69


http://www.hnit.is/index.php?id=69


Other projects in Iceland

New road to Vopnafjordur

Earth mounds above 

Seljaland deflecting dam

Siglufjordur; snow drift at Hafnarhyrna

http://www.hnit.is/index.php?id=69

