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Scientific products to support Emergency Management during the 20142015 eruption in the Bardabunga volcanic system, Iceland
A major diking event, effusive eruption, and gradual caldera collapse occurred in the Bardabunga volcanic
system 2014-2015, in the area covered by the Iceland Supersite. Thanks to the Supersite network partnership,
three radar satellites acquired frequent images the area: Radasat 2 of the Canadian Space Agency - CSA,
TerraSAR X of the German Space Agency - DLR, and COSMO-SkyMed of the Italian Space Agency - ASI.
The SAR images provided by these satellites were used to generate constantly updated maps of the ground
deformation in the volcanic area. This information was integrated with precise GPS measurements collected
on the ground, and with seismological and geological data, to generate models of the volcanic plumbing
system, which allowed to closely monitor the evolution of the eruption.
This eruption shows the use of Supersite scientific products in the decision making process of end-users, as
explained in the figures below provided by the FUTUREVOLC EC project, supporting the Supersite activities
during the period 2013-2016.
The Bardabunga volcano (caldera) is located
underneath the 800-m think Vatnajökull ice
cap (white area in the figure).
The rectangles show the extent of the X and
C band SAR images used to monitor the
area. The Supersite receives over 700 of
these images per year.
Diking event began on August 16, 2014 with
strong earthquake activity and deformation.
The worst scenario prompted for strong
magma/water
interaction,
important
explosive activity and emission of >10-km
high volcanic ash cloud.

On August 29 a Red alert was issued for
commercial air flights. This immediately
raised much concern in the international
media, for fear of a possible repetitioon of
the 2010 eruption effects of Eyjafjallajökull,
which caused global losses of over one
billion dollar.
However, magma from beneath the caldera
travelled laterally along a dike path, and then
only erupted outside the ice cap, in an
effusive eruption, not explosive as if the
magma had erupted under the ice cap.
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SAR Interferograms generated using the
Supersite satellite imagery were used to
monitor the ground deformation occurring
in the area. These products were generated
by a research group including scientists from
Iceland, UK, and Norway.
The delivered product consisted of the
ground displacement in the considered
interval, for each coherent pixel.

In
situ
measurements
of
ground
deformation were collected using GPS by
Iceland scientists and integrated with InSAR
results to provide very precise information
on the movements of magmatic masses in
the system.
The delivered products consisted of the
station positions in the three cartesian
components for the different measurement
epochs.

The international research group analyzed
satellite and in situ data to monitor the
evolution of the dike and the eruption, and
observed the migration of magma from the
Bardabunga caldera to a location outside of
the ice cap, 40 km to the north.
The products delivered by IMO and
University of Iceland to the Iceland Civil
Protection
consisted
of
synthetic
information on the status and possible
evolution of the eruption, summarized from
the model parameters and the scientific
discussions.
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The
scientific
products
generated by the different
research
groups
were
periodically delivered to the
Civil Protection authority,
under the responsibility of the
Supersite
coordinator
institutions.
The scientific products helped
take many decisions during the
emergency,
eventually
lowering the red alert to
orange when the data showed
that the eruption was not going
to happen under the ice cap but
well outside of it, in Holuhraun.

The scientific results of this large, coordinated
effort were published in the Nature journal,
acknowledging the wide international
collaboration (Sigmundsson et al., Nature,
Online 2014).
A follow up paper evaluating the gradual
caldera collapse that occurred during a 6month long eruption that followed the
diking event was published in Science
(Gudmundsson et al., Gradual caldera collapse
at Bárdarbunga volcano, Iceland, regulated by
lateral magma outflow, Science 2016).
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More information can be obtained from the Supersite coordinators:
Freysteinn Sigmundsson, fs@hi.is, Nordic Volcanological Center, Institue of Earth Sciences, University of
Iceland, Iceland
Kristín Vogfjörð, vogfjord@vedur.is, Iceland Meteorological Office, Iceland
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