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Coming years:
- Extensive use of Sentinel-1 interferometry
- EUROVOLC project (2018-2021; Integrating and 
opening research infrastructures of European interest )







LOS-velocity, 2015-2018

Uncertainty
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Photo:  Ágúst Jóel Magnússon, Icelandair

Öræfajökull
Volcanic unrest since beginning of 2017
Earthquakes, deformation, gas, geothermal activity

Ice cauldron

Two year Sentinel 
Interferogram (2016-2018)



InSAR analysis

T009 DESCT147 ASC

Average los velocity maps (2017-2018)

Icelandic Meteorological Office – Michelle Parks



Mogi depth = 2.4 km

T009 DESC

Mogi volume change = 7 million cubic 
meters

Depth (m) Volume change (million cubic meters)

Source modelling – Mogi model
(spherical type source)

Icelandic Meteorological Office – Michelle Parks



Sill depth = 5.5 km Sill volume change = 23 million cubic meters

T009 DESC

Source modelling – Ring fault and sill 
(divided into patches)

Icelandic Meteorological Office – Michelle Parks



Schematic of plumbing system beneath Öræfajökull
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Glacial surface and bedrock 
profiles from Magnusson et al. 
2012
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2014-2015 (6 months)
Bardarbunga volcanic system:
Holuhraun lava: ∼ 1.4 km3



The Holuhraun
lava field

First day of main eruption, 
31 August, 2014 
(photo: Gro Pedersen)

Gro Pedersen et al. (2017)

Map showing the evolution 
of the Holuhraun lava field –
formed over 6 months



SAR satellite tracks 
used during unrest at 
Bárðarbunga and 
Holuhraun eruption. 

(a) Cosmo -SkyMed
satellite images

(b) and (c) Most 
frequent TerraSAR-X 
images 

Gray dots: seismic 
events related to dike 
propagation. 

Dumont et al. 2018



2018

Time-line showing the SAR satellite 
acquisitions over: 
Bárðarbunga (upper)
Holuhraun (middle)
Aerial acquisitions (lower)
Unrest period and 6-months eruption



Magma source 
+ dike

Dike

Caldera subsidence + ice flow
(one day interferogram)

Lava flow processes

InSAR greatest hits
in Iceland …

COSMO-SkyMed
interferograms 

wrapped

1 fringe = 15.5 mm 

Dumont et al. 2018



Bárðarbunga 2014-2015

Lateral dike injection 
Gradual caldera collapse
Major effusive eruption



Pixel tracking 
Cross-correlation of features
in amplitude images



Selected Publications:
- Sigmundsson et al., Nature 2015
- Gudmundsson et al., Science 2016
- Ruch et  al., 2016
- Pedersen et al., 2017
- Parks et al., EPSL 2017
- Dumont et al., 2018

Bárðarbunga 2014-2015

More at EGU:
GMPV5.1: Li et al., Ground deformation following a caldera collapse ...
GMPV5.2: Sigmundsson et al., Dynamics of buoyant magma bodies ….



Sentinel-1 InSAR time series analysis
Average velocity maps (mm/yr)

a) LOS velocities for ascending Track 16 
b) LOS velocities for descending Track 155 
c) Estimated near-vertical velocity 
d) Estimated near-east horizontal velocity





MOOC 
massive open 
online course.

edX.org

search for: 
volcano

Participants: ∼ 2100, 84 countries



MOOC (massive open online) course, available for all, on volcano monitoring and 
magma movements, offered by University of Iceland through its participation in edX. 

https://www.edx.org/course/monitoring-volcanoes-and-magma-movements

Number of registered learners in initial instructor-paced course and the following self-
paced version: >2000 (total)

Youtube channel for EdX course on volcano monitoring and magma movements: 

https://www.youtube.com/playlist?list=PL_WaJm0UADkDMxkV5HKyhJx9a6ca2hDi6

https://www.edx.org/course/monitoring-volcanoes-and-magma-movements
https://www.youtube.com/playlist?list=PL_WaJm0UADkDMxkV5HKyhJx9a6ca2hDi6


Icelandic Volcanoes Supersite
• New scientific results + societal benefits (including education)
• Results communicated to Iceland Civil Protection
• Unrest evaluated:  Bárðarbunga / Öræfajökull
• One day COSMO-SkyMed interferograms
• New understanding of magma movements
• Geothermal processes evaluated
• Continued new results / input to hazard evaluation


	The Icelandic Volcanoes Supersite
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Icelandic Volcanoes Supersite

