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What causes the different volcanic hazards?
a) Ash and gases: During volcanic eruptions,
ash (small sharp, angular fragments of glass and
crystals) and gases are emitted into the atmosphere
at different heights through time, depending on
the changing intensity of the eruption. Gases may
be injected higher into the atmosphere than ash.
Most ash will fall to the ground around the volcano;
nevertheless, the prevailing wind may transport the
remaining ash and gas for long distances. Volcanic
gases interact with groundwater, surface water
and the atmosphere in complex ways to produce
aerosols.

The eruption of Soufriére Hills volcano, Montserrat,
28th June 2005. Image © NERC and the Government
of Montserrat.

Overview
• The main volcanic hazards to affect
the UK are airborne ash and gas (and
aerosols), deposition of ash and aerosols,
and tsunami, all as a result of eruptions
elsewhere.
• Volcanic ash and aerosols can cause
damage and increase the maintenance
requirements for jets, propeller planes,
helicopters and other airborne vehicles.

• The threat to the UK from volcanicallygenerated tsunami in Iceland is extremely
small.
Volcanoes produce multiple hazards that may affect
the area around the volcano, such as lava flows,
pyroclastic flows, lahars and debris avalanches. They
also produce hazards that affect areas far from the
volcano, such as aerosols, ash fall and tsunami.

b) Jökulhlaups and tsunami: Volcanicallygenerated floods (‘jökulhlaups’) from beneath
Iceland’s glaciers can be large enough to trigger
tsunami that impact the coast of Iceland. Offshore
channels and deepwater sediments show that
jökulhlaups caused by eruptions of Katla have
generated sediment-loaded currents offshore that
extend far from the continental shelf.

The threat to the UK from volcanically-generated
tsunami in Iceland is extremely small and experts
suggest that even a very large jökulhlaup (such as
that generated by the 1721 eruption of Katla) would
be unlikely to register more than 1cm on a UK tide
gauge. Collapse of volcanic edifices into the ocean
can trigger tsunami but such collapses are more
likely at ocean islands such as the Azores, Canary
Islands or the Aegean Islands.

What are the consequences to the UK of a
volcanic eruption occurring?

Volcanic ash and aerosols can cause damage and
maintenance issues to jet and propellor planes,
helicopters and other airborne vehicles. High
concentrations of volcanic ash can cause engine
failure in jet planes. High concentrations of volcanic
gas may be a health hazard inside planes. Sulphur
gases convert to sulphate aerosols (mainly sulphuric
acid) which, if they reach the stratosphere, may
remain there for years causing short-term climate
changes.
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If volcanic ash, gas and aerosols are present at
ground level in sufficient quantities and/or for
prolonged periods, they can affect human and
livestock health, damage crops, contaminate water
supplies and affect electricity infrastructure.

What is the cost to UK economy?
An Oxford Economics study estimates the total
losses (global) of the 2010 Eyjafjallajökull eruption
due to air traffic disruption in April–May 2010 at $5
billion. This was a small eruption.

Examples affecting the UK
Grímsvötn, 2011: An explosive volcanic
eruption occurred at Grímsvötn volcano,
central Iceland, from 21st to 28th May 2011
causing disruption to UK (and worldwide) air
traffic for one week. The economic loss from
this eruption has not yet been calculated,
although it is predicted to be considerably less
than that of the Eyjafjallajökull eruption.

Susceptible locations

May 2012

All of UK airspace could be affected by volcanic
eruptions in Iceland or elsewhere. Northern parts of
the UK (Scotland, northern England) are most likely
to be affected by ash fall from Iceland’s eruptions,
although it depends on atmospheric conditions at
the time. There is evidence of multiple ash falls over
the last 12,000 years in Scotland’s peat bogs (e.g.
Swindles et al. 2011).
Eruptions elsewhere in Europe or worldwide could
affect the UK immediately by disrupting air traffic
(affecting tourism and business).

Over the longer term, volcanic air pollution could
affect food supplies, health and potentially climate.
The impacts could be social, environmental, economic
and/or political. Major volcanic eruptions in key

Eyjafjallajökull, 2010: Eyjafjallajökull volcano
in southern Iceland erupted in April and May
2010, causing major disruption to UK (and
worldwide) air traffic. Total losses have been
calculated in the region of $5 billion (Oxford
Economics, 2010).

Laki and Grímsvötn, 1783 to 1785: 25% of
Iceland’s population died as a result of the
consequences of the eruption, mainly famine. In
Europe and North America there was extreme
and unusual weather for 2 to 3 years. The ‘Laki
Haze’ of fine ash and sulphuric acid aerosol
affected the northern hemisphere for months
and caused obvious damage to vegetation
and crops (Thordarson and Self, 2003). In
combination, the extreme weather and volcanic
haze may have led to approximately 20 000
excess deaths in England in 1783 to 1784
(Witham and Oppenheimer, 2005).

The ash plume from the May 2010 eruption of
Eyjafjallajökull volcano, Iceland rises into the
atmosphere. Image © NERC.
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areas (e.g. USA) could affect political and economic
stability worldwide.

Scientific detail
Monitoring and measurement
The Iceland Met Office (IMO) monitors Iceland’s
volcanoes and alerts the British Geological
Survey (BGS) and the UK Met Office if activity
starts to increase. The BGS, the National Centre
for Atmospheric Sciences (NCAS), the Met Office
and IMO work together (under a ‘memorandum
of understanding’) to define the hazard using
observation (airborne, satellite and ground-based)
and modelling (e.g. the Met Office NAME model).

The IMO provides the ash plume height (a key
source term for the NAME model) using radar data,
pilot reports and observations. BGS is working with
IMO, the University of Iceland, the UK Met Office,
the universities of Bristol, Leeds, Edinburgh and
other research institutions across Europe to help
refine source terms for the model. Satellite data
are also used by the UK Met Office and others to
detect ash and gas clouds and define their height.
Equipment operated from the UK (NCAS and Met
Office) includes research planes with light-detection
and ranging (LiDAR) and/or in situ sampling,
unmanned aerial vehicles for in situ ash sampling,
LiDAR network (ground-based) and balloon sondes.
The UK Met Office model outputs include maps of
areas that exceed prescribed peak concentration
thresholds in defined vertical layers.
Analysis of ash falling in Iceland is carried out by
the University of Iceland and IMO. BGS coordinates
ash fall collection in the UK with agencies and
universities including the Health Protection
Agency, the Department for Environment, Food
and Rural Affairs (DEFRA), the University of
Edinburgh, Durham University, the University of
Oxford and others. Analysis of ash includes grain
size distribution, textures, chemical composition,
refractive index etc. DEFRA, the Scottish
Environment Protection Agency (SEPA), the Centre
for Ecology and Hydrology (CEH) and others, have
all contributed towards environmental analysis

Ash sampling from the eruption of Eyjafjallajökull
volcano in May 2010. Image © NERC.

Monitoring and response by BGS
BGS provides information to the Civil
Contingencies Secretariat of the Cabinet office,
the Government Office for Science (BIS) and
contributes to updates of the National Risk
Register. BGS acts under a ‘memorandum of
understanding’ with NCAS, the Met Office
and IMO and as a member of the Natural
Hazards Partnership. In 2011, BGS gave oral
evidence to the House of Commons Science
and Technology Committee on ‘Scientific
Advice During Emergencies’, and in 2010
contributed to the Scientific Advisory Group
in Emergencies and the International Volcanic
Ash Task Force, Science and Airworthiness
subgroups.
IMO is the designated volcano observatory
in Iceland and (in partnership with the
University of Iceland) is therefore the ‘single
source’ of information about any volcanic
eruption in Iceland. BGS donated five
seismometers to augment the permanent IMO
monitoring network in 2010. BGS is assisting
IMO as required in the interpretation of the
seismic data. BGS is in the IMO alert network
should seismic activity increase.
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of grass and water in the UK (mainly testing for
fluoride). SEPA has also conducted sampling and
analysis of precipitation and airborne particulates.

Scenarios for future events

A large scale eruption in Iceland, like the Laki
eruption of 1783, could last for several months
with possible impacts on aviation, the environment
and health. Those with pre-existing respiratory
problems would be most vulnerable.

Partnerships and external sources of data

• Met Office (‘London Volcanic Ash Advisory Centre’)
• NCAS — collects and interprets satellite, airborne
and ground-based data on volcanic ash and gas
clouds

• Health Protection Agency (HPA) — provides an
integrated approach to protecting UK public health
• DEFRA, SEPA and CEH — lead on environmental
impacts
• University of Bristol (risk, satellite data, plume
modelling)
• University of Edinburgh (eruption records,
eruptive processes, distal ash)
• Lancaster University (ash aggregates and
properties)

• Durham University (International Volcanic Health
Hazard Network)
• University of Oxford (distal ash, ash dispersion)

• BGS, Met Office, NCAS and IMO have a
‘memorandum of understanding’ to respond and
collaborate operationally during an emergency
• Natural Hazards Partnership

May 2010 eruption of Eyjafjallajökull volcano,
Iceland. Image © NERC.
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Further information
The BGS Volcanology team can be contacted by:
Email – enquiries@bgs.ac.uk
Telephone – 0115 9363143

More about Volcanology research at BGS (http://bgs.ac.uk/research/volcanoes/home.html)
British Geological Survey © NERC 2012
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