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GPR identification of ash layers
and water tables in the
Vatnajokull glacier, Iceland

Customer
The University of Gothenburg, Sweden and the University of
Iceland

Challenge

Vatnajokull is the largest glacier in Europe with its 8 100 km2.
Under the glacier ice, several volcanoes exist with the most recent
erupting under Bardarbunga 2014-15. The currently most active
volcano in Iceland is Grimsvétn with its most recent eruption 2011.
The first part of the GPR project addresses the distribution of the
2011 ash layer, whereas the second project is to follow the dynam-
ic life of the cauldrons on Vatnajokull. Specifically, the cauldron
Skaftarkatlar has been measured with GPR to resolve its internal
structures and to follow the position of the groundwater table over
the years to learn more of the dynamics when a cauldron is emp-
tied for water in a flush flood (jokulhlaup).

Solution

The Mala GPR system was used for both profile and

Common Mid Point (CMP) survey. Profiles were made with a 50
MHz Rough Terrain Antenna (RTA). In the two main

areas for investigation, 35 km of profiles were made, of which 15
km was in the eastern Skaftara cauldron and 20 km at Haabunga,
respectively.

The 50 MHz RTA can with ease be towed to a ski-doo in 15-20
km/h and generating plentiful of profiles. Both the interbedded
2011 ash layer and the water table in the cauldron make excel-
lent reflectors. The CMP was made with unshielded 100 & 200
MHz, transmitter — receiver pair. The transmitter— receiver pair are
moved out from a center point to collect data for a velocity analysis.

Result

The GPR images reveal the inner structure of the glacier down to 150
m depth. The reflectors in the diagram are firn (the top of the annual
snow) and ash layers. A distinct reflector intersects these and this is
the ground water table. The data is from a cauldron that is formed by

melting at the base of the ice and the melt water is accumulated in it.
The diagram is from the early summer of 2018, with the water table
at 10-15 meters depth. No surface water was observed, but the water
in the cauldron was on the brink, and it was drained in August 2018.
This resulted in a flash flood out from the glacier.

PROJECT

> Type of geology: A temperate glacier with ash layers and a water
table

> Method: Ground Penetration Radar (GPR)

> Configuration/Solution: The Mald GPR system was used for the
profiles with a 50 MHz RTA and for the CMP with a set of 100 &
200 MHz unshielded antennas.

> Inversion & Visualization SW: ReflexW
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