International Symposium on Mitigative Measures against Snow Avalanches and Other Rapid Gravity Mass Flows
Siglufjorour, Iceland, April 3-5, 2019

Monitoring rock avalanche hazard from the Svinafellsheioi
mountainside in SE Iceland

porsteinn Seemundsson®23*, Jon Kristinn Helgason*, Daniel Ben-Yehoshua®, Bergur H.
Bergsson*, Benedikt Ofeigsson®, Eyjolfur Magnusson®, Asta Rut Hjartardottir®, Vincent
Drouin®®, Joaquin Mufioz Cobo Belart®®, Harpa Grimsdottir, Gro Birkefeldt Maller
Pedersen®, Finnur Palsson®, Snaevarr Gudmundsson’ and Halldor Geirsson®

! Faculty of Life and Environmental Sciences, Department of Geography and Tourism, University of Iceland
2 Faculty of Civil and Environmental Engineering, University of Iceland, Reykjavik, ICELAND
3 Institute of Earth Sciences, University of Iceland, Askja, Reykjavik, ICELAND
4 Icelandic Meteorological Office, Bustadavegur 7-9, Reykjavik, ICELAND
5 Svarmi, remote sensing company, Arleyni 22, Reykjavik, ICELAND
® National Land Survey of Iceland, Stillinolt 16-18, Akranes, ICELAND
" South East Iceland Nature Research Center, Litlubra 2, H6fn in Hornafjordur, ICELAND
*Corresponding author, e-mail: steinis (at) hi.is

ABSTRACT

During the last five decades, three large rock slope failures have taken place onto outlet glaciers
in Iceland, in 1967 on the Steinsholtsjékull outlet glacier in the northern part of the Eyjafjalla-
jokull ice cap, in 1972 on the Jokulsargilsjokull outlet glacier in the southern part of Myrdals-
jokull ice cap and in 2007 on the Morsarjokull outlet glacier in southern part of the Vatnajokull
ice cap. The volume of two of these landslides has been estimated. The rockslide, which fell on
Steinsholtsjokull, was about 15 million m® and part of it fell into a proglacial lake, causing a
large glacier lake outburst flood (GLOF). The rock avalanche, which fell on Morsarjékull, was
around 4.5 million m®. The causes of these three rock slope failures can be related to undercut-
ing of mountain slopes and fast retreat and thinning of the glaciers.

Today, the retreat and thinning of outlet glaciers in Iceland is fast and in front of most of the
outlet glaciers proglacial lakes have formed and many of them are growing year-by-year. The
consequence of this retreat is often unstable mountain slopes, which increases the risk of slope
failures and mass movements onto the glaciers and possibly into their proglacial lakes.

In 2014, a 115 m long and up to 30 cm wide fracture was detected at 850 m height on the
Svinafellsheidi mountain, above the Svinafellsjokull outlet glacier in SE Iceland. The fracture
was mapped in 2016 and survey points were installed in bedrock on both sides of the fracture.
In the spring of 2018, another fracture was discovered, on recent aerial photographs, in the
lower part of the Svinafellsheidi mountainside. Field surveys showed that these two fractures
are connected and form up to 1.7 km long fracture system, which can be traced from 850 m
height down to the surface of the Svinafellsjokull glacier at around 300 m a.s.l. It is assumed
that around 1 km? of the mountain slope is unstable, which might mobilize around 60 million
m® of bedrock, but the depth to the sliding surface within the bedrock is not know at this point.

From 2016 to 2018, the total widening of the upper fracture is around 2.6 cm and similar rate
of movement was detected by satellite radar interferometry (INSAR) in the upper slope between
2016 and 2017. Interestingly, the same data reveal 4-5-cm displacement on the lower fracture
during the same time interval.

Data that have been obtained since 2016 indicate that an area of ca. 1 km? in the Svinafellsheidi
mountainside is potentially unstable and if it would collapse as single rock slide it would be one
of the largest rock slope failures during the Holocene in Iceland.
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