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Northern Iceland has two avalanche-prone towns, Siglufjörður and Ólafsfjörður, several power lines
and important roads through avalanche terrain and many farmsteads threatened by avalanches. The
Tröllaskagi highland is the most popular mountain skiing area in Iceland, requiring high awareness
about snow avalanche danger in the mountains. On the following pages, you will find snow avalanche hazard maps and maps of registered avalanches for Siglufjörður and Ólafsfjörður, and Svarfaðardalur, overview information about avalanche protection measures that have been constructed
for the two towns, and some information about the design of the protection measures and avalanche
management for the road between the towns of Ólafsfjörður and Dalvík south of Siglufjörður.
Almost exactly 100 years ago to the day, on April 12th, 1919, several avalanches struck Siglufjörður
and neighbouring rural areas, killing eighteen people and destroying the Evanger herring processing
plant on the east side of the fjord. The avalanches caused enormous material damage at several locations, including damage to boats and the harbour of Siglufjörður by a tsunami wave triggered by
the catastrophic snow avalanche from Skollaskál Mountain east of the fjord. It is fitting to organise
a symposium in Siglufjörður on the centenary of these tragic events, to discuss methodologies and
technologies for avalanche protection and see the progress in avalanche safety that has been made
in the town of Siglufjörður in recent years.

Figure1: The tongue of a wet-snow avalanche in Skeggjabrekkudalur in Ólafsfjörður on 30 April
2013. The tongue on the valley bottom was ca. 350 m wide and ca. 450 m long in the flow direction, and ca. 6.5 ha in area. The undulating wet-snow “fingers” in the avalanche tongue were several
metres high with towers of piled-up snow up to 8–10 metres high. Photograph: © Ingimar Eydal.
1

Highlights from the Avalanche Chronicles
Siglufjörður and neighbouring districts

Siglufjörður, 23.12.1839: An avalanche was released from Skollaskál Mountain, on the east side of
Siglufjörður, terminating in the sea. It triggered a tsunami wave, damaging seven boats on the coast
on the west side of the fjord where the town of Siglufjörður is now located.
Siglufjörður, 12.4.1919: A catastrophic avalanche from Skollaskál destroyed a herring processing
plant on the east side of Siglufjörður and killed nine people in the plant and in a neighbouring building, Sæból. It triggered a tsunami that caused much damage at the west coast of the fjord.
Engidalur, 12.4.1919: An avalanche from Engidalur valley to the west of Siglufjörður hit the farm
Engidalur, killing seven persons. This avalanche was most likely released from the east side of the
valley and made a remarkable, more than 90° turn, before hitting the farm. Avalanches in Héðinsfjörður, east of Siglufjörður, killed two additional persons at the farms Ámá and Vík in this same
avalanche cycle, bringing the total death toll in this avalanche cycle to eighteen persons.
Ytra-Strengsgil/Jörundarskál, Siglufjörður, 1900–1960: At least five snow avalanches reached
the currently settled area in the southern part of the town of Siglufjörður, the longest ones in 1919,
1936–1938 and 1938/1939, some of which terminated in the sea. More recently, avalanches hit
houses below Ytra-Strengsgil and Jörundarskál in 1968, 1973, 1974 and 1994.
Hafnarhyrna/Fífladalir/Fífladalagil, Siglufjörður, 1938, 1971 and 1988: Avalanches have reached the uppermost houses, fences or roads in the main part of Siglufjörður town on several occasions, causing some damage but no fatalities. This part of the town was faced with the largest
potential for a catastrophic accident before the construction of protection measures in recent years.
Gróuskarðshnjúkur, 26.12.1963: An avalanche was released from the area where supporting structures have been installed in the mountain above the northern part of the town of Siglufjörður. It
reached far into the settlement and caused substantial damage.

Héðinsfjörður

Vatnsendi, Héðinsfjörður, 9.5.1725: An avalanche destroyed the farm Vatnsendi and killed six
people. The farm was relocated 100 metres to the north after the avalanche to a more sheltered location below a large bowl in the mountainside, Vatnsendaskál. An avalanche shortly before 1900
came very close to the relocated farm and may have damaged it a little. The farm was relocated a
second time in 1936, ca. 100 metres farther to the north, to an apparently safer location directly below the bowl. The currently uninhabited Héðinsfjörður valley had up to nine farms in former times,
almost all heavily threatened by snow avalanches.
Vatnsendi, Héðinsfjörður, 17.1.2004: An avalanche from Vatnsendaskál, the bowl high in the
mountainside east of Héðinsfjörður, destroyed a summerhouse at the old Vatnsendi farmstead from
1936 and carried the ruins of the house far onto the ice-covered lake. The story of the farm at Vatnsendi is a remarkable testimony to the struggle of people in Héðinsfjörður and Siglufjörður with natural hazards through the ages. The 2004 Vatnsendaskál snow avalanche is one of the most remarkable long-run-out avalanches in Iceland, reaching a run-out angle of α = 16.5–17° at the edge of the
bowl at 220 m a.s.l.

Ólafsfjörður

Skeggjabrekkudalur, 28.3.1953, 5.12.1992: The valley Skeggjabrekkudalur on the west side of
Ólafsfjörður is severely threatened by snow avalanches. The pipes of the municipal heating facility
for the town of Ólafsfjörður have repeatedly been damaged by snow avalanches from the north side
of the valley, in some cases transporting pieces of hot-water pipes hundreds of metres up the opposing valley side. A photograph of a wet-snow avalanche in Skekkjabrekkudalur is shown on the previous page.
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Tindaöxl, Ólafsfjörður, 28.8.1988: Two debris flows were released from Tindaöxl above the town
of Ólafsfjörður and caused widespread damage in the town. Large areas within the town were covered with debris.
Bakki, Ólafsfjörður, 13.1.2004: An avalanche from a hanging valley on the north side of Ólafsfjörður killed the farmer at Bakki, the innermost farm in Ólafsfjörður valley. Avalanches in the rural
part of Ólafsfjörður district have killed at least eight persons in recent centuries.

Svarfaðardalur

The outer west side of Svarfaðardalur valley, 21.4.1919: A widespread slushflow cycle resulted
in damaged farm buildings and killed livestock at several farms but people escaped. At least eighteen large slushflows are reported in this cycle and many more small and medium-sized.
Auðnir, Svarfaðardalur, 3.4.1953: The farm Auðnir was destroyed by a snow avalanche and two
persons were killed. Two other people on the farm were miraculously saved. These are the only reported fatal accidents involving people in their homes in Svarfaðardalur but there are several cases
where people narrowly escaped when avalanches hit farms. A total of ten fatal accidents involving
people travelling, hunting or gathering sheep in Svarfaðardalur are reported, the last time two accidents in 1955. Extensive geomorphological evidence of high activity of large avalanches is found in
many of the uninhabited tributary valleys of Svarfaðardalur.

Hazard zoning and protection measures for Siglufjörður

A large part of the town of Siglufjörður is within hazard zones according to the hazard zoning from
2002. Both the southern part of the town, below Ytra-Strengsgil/Jörundarskál, and the central part
of the town, below Fífladalir and Gimbraklettar, are potentially endangered by catastrophic avalanches with run-out far into the settlement. Protection measures for Siglufjörður were highly prioritized in the planning of protection measures in Iceland after 1995 and the planned protection
measures for Siglufjörður have largely been implemented. The hazard zoning, a map of recorded
avalanches and information about the protection measures are shown on the following pages.
Hafnarhyrna Mt.
Jörundarskál gully
Strengsgil ravines

Litli-Boli

Stóri-Boli

Figure 2: The deflecting dams Litli-Boli (left) and Stóri-Boli (right) mitigate the avalanche danger
from the Jörundarskál gully and the Strengsgil ravines. Photo: © Árni Jónsson, 2018.
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Many avalanche experts and institutes have been involved in the planning and design of the avalanche protection measures for Siglufjörður. Josef Hopf, former head of the WLV in Tirol, made the
first sketch of deflecting dams below Jörundarskál and Ytra-Strengsgil in 1996. He also designed the
structures in a pilot study of supporting structures for Icelandic conditions that took place in Grindagil, near the top of the mountain above Siglufjörður, in 1996. A more detailed, technical appraisal of
the deflecting dams was made in 1997 by the civil engineer Þorsteinn Jóhannesson, from Siglufjörður, in collaboration with NGI in Norway, and the geotechnical design and landscaping of the
dams was carried out by Hnit hf. and Landslag hf. in 1997. Stefan Margreth from the SLF made an
appraisal of catching dams and supporting structures as protection measures for the town of Siglufjörður, north of the Ytra-Strengsgil gully, in 2000. He and Þorsteinn Jóhannesson developed the
protections measures further over the following years in a series of studies involving geotechnical
design of the dams and the determination the detailed location of the rows of supporting structures.
VSÓ and Verkís Ltd. have in recent years been responsible for the technical design of the dams and
supporting structures. The supporting structures have been produced by the Austrian company Josef
Martin GmbH and the Italian company Mair Wilfried GmbH and installed by Icelandic contractors.
Several Austrian consultants have been involved in the installation of the structures.

Hazard zoning and protection measures for Ólafsfjörður
A substantial part of the town of Ólafsfjörður is within hazard zones according to the hazard zoning
from 2005, but only one building is in hazard zone C. The frequency of snow avalanches from the
hillside above the town appears low but loose materials on the hillside are the source of debris flows
that have cause widespread damage in the upper part of the town. Although few snow avalanches are
reported, the danger of snow avalanches cannot be ruled out. The community health clinic and old
people’s home at Hornbrekka, in the easternmost part of the town, is considered particularly threatened and has been protected by a 13 m high deflecting dam. The hazard zoning, a map of recorded
avalanches and information about the protection measures are shown on the following pages.
The technical appraisal of the deflecting dam above the clinic and old people’s home at Hornbrekka
was carried out by civil engineer Þorsteinn Jóhannesson, from Siglufjörður, and the geotechnical
design by Verkfræðistofa Austurlands, from Egilsstaðir, E-Iceland.

Hazard management on the road between Ólafsfjörður and Dalvík

Figure 3. The mountain range between Sauðanes/Dalvík and Ólafsfjörður. The red line depicts the
tunnel opened in 1991. The blue shape depicts the location of the old road used before the tunnel
was opened. The green ellipse depicts the location of steel sheet piles. Aerial photo: LMI.
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The road 82 from Dalvík to Ólafsfjörður (Figure 3) passes through several active avalanche paths,
some of them running almost every year. The Icelandic Road and Coastal Administration (IRCA)
started registration of avalanche activity in 1976 and until 2001, 2123 avalanches were registered.
After the opening of the tunnel in 1991, a dramatic decrease is in the number of avalanches reaching
the road can be clearly seen, Figure 4.

Figure 4. Number of registered avalanches from 1976 to 2001. A dramatic change in number of
avalanches is seen when the Ólafsfjarðarmúli tunnel opened in 1991.
The tunnel eliminated some of the most severe avalanche paths but the green ellipse in Figure 3
shows an area where avalanches run almost every year in three main paths.
When IRCA considered improvement of road-users safety on the road between Dalvík and Ólafsfjörður, steel sheet piles were considered to be the best way to improve the safety against snow
avalanches and rock fall at that time.
Little is known about the forces that avalanches or rock falls exert on cantilever steel sheet piles and
how the latter react to these loads. For this reason, the Icelandic Road and Coastal Administration
(IRCA) and the Norwegian Geotechnical Institute (NGI) decided to instrument one such wall in
north Iceland in 2014 (Figure 5).

Figure 5. Red dots indicate the location of the strain gauges. The four dots seen on the ground
indicate strain gauges below the ground. Photo: © Árni Jónsson
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There have been many obstacles on the way in this research project such as power supply problems,
false signals (triggering of the gauges) due to thermal expansion and data transmission errors but
some results will be described during the excursion.

Accompanying maps and documents

1. Photographs from the installation of supporting structures in Siglufjörður.
2. Hazard map for Siglufjörður, attested by the Minister for the Environment on 22 March
2002.
3. Except from an information sign from Siglufjörður: Recorded avalanches, hazard zoning
and overview of protection measures.
4. Except from an information sign from Siglufjörður: Overview map of dams and supporting
structures, summary technical information about the protection measures.
5. Supporting structures in Hafnarhyrna and Gróuskarðshnjúkur above the town of Siglufjörður.
6. Hazard map for Ólafsfjörður, attested by the Minister for the Environment on 13 May 2005.
7. Except from an information sign from Ólafsfjörður: recorded avalanches and landslides,
deflecting dam at Hornbrekka.
8. Except from an information sign from Ólafsfjörður: Overview map of town and it surroundings with skiing and hiking trails near the deflecting dam at Hornbrekka.
9. A map of registered snow avalanche outlines in Skútudalur and Héðinsfjörður.
10. A map of registered snow avalanche outlines in Svarfaðardalur.

Digging through an avalanche on the road at Miðströnd north of Siglufjörður on 21 January 2012.
Photo: siglo.is.
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