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Bardarbunga location
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Bardarbunga, 2014-2015
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Seismicity since the 16" August. Preliminary data analysed by the SIL

seismic monitoring group of

18’ ~17.5°
- Yfirfarid fra 16. agust 2014

- volcanism/articles/nr/2949

- Source: http://en.vedur.is/earthquakes-and-
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CSK 1nterferograms to 26/27 Aug

Down and towards caldera

Away from propagating dyke
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Example 1-day CSK interferogram
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Deformation and seismicity up to eruption

Vatnajokull ]
Wrapped phase (rad)

pE——— . 2 Weeks

—T 0 I 2T :
LOS displacement (m),

1 day

17° W 06 04 02 00

T~

’ | -
UNIVERSITY OF LEEDS EUTUREVOLC




GPS Leading to eruption
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Deformation model for whole intrusion
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What dictates propagation direction?
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If dyke orientation controlled by stress
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Least compressive stress

(Viewed from above or in profile)

M -

UNIVERSITY OF LEED EUTUREVOLC




What dictates propagation direction?
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e Stress cannot be only control
 Need to consider total potential energy change
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Energy change [TJ]

Propagation direction
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Predicted propagation versus actual
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What about timing?

Seismicity (coloured dots)
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Dike volume with time
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» Pressure builds before propagation resumes
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Lithostatic pressure -
along dike gl —f

§2o PR % -0.4%

\\ 038 F—— ; 00

30 -
1

Lithostatic pressure at sea level [MPa]

20

| | L l | 1
0 5 10 15 20 25 30
Distance along dyke [km]

* Forecasting propagation direction and timing seems possible
» Also potential for forecasting eruption
e Sigmundsson, Hooper, Hreinsdottir et al., Nature 2014
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What about the eruption evolution?
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Caldera subsidence to 11ttt Jan
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Modelling of farther G
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Inverted pressure change from GPS
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Inverted volume change follows same curve
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Coupled collapse and eruption model
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* Predicts exponential decay for subsidence if velocity
proportional to pressure (laminar flow)
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Laminar Flow (exponential)
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Coupled collapse and eruption model

A TZC =_—
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et dt r2

* Predicts quadratic decay for subsidence if velocity
proportional to square root of pressure (e.g. turbulent flow)
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Quadratic
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How did it play out?
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 Prediction not far off
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End of the eruption — Feb 2015

e Lava drained from the main crater on the 26t/27t Feb 2015

 Field teams visited the area on the 15t March
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Summary

» Dike propagation was complex but can be understood in
terms of combination of strain energy and gravitational
energy change

» Caldera subsidence dominated by same mechanism
throughout — a simple model can explain the evolution

» Shows great promise for eruption forecasting (both start
and end)
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