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Overview Icelandic Met

Overview of monitoring tools

Supporting tools needed in difficult
conditions

How can these be used for Early
Warning Systems

Photos by Vilhjalmur S.
Kjartansson




Monitoring and Research: Icelandic Met
Pre-eruptive monitoring > EWS e A
» ~69 seismic stations | N A =
» 2 seismic arrays =% N, U// curasian
» ~70 GPS instruments k ’ %&’ B
» 5 strain-meter stations . . ’/')' v J
» 4 infrasound arrays R | 3 v @) e
» 145 hydrological gauging stations ' @’} g B°_" :;} .
» Conductivity sensors (Glacial outlet ”°"“,,‘:y;‘::“°a“ "fﬁ/} ¥ 'vv’ @Gv@m" N
rivers) - ? ' e X7 '
» 3 multigas device yf@ S
» 7 continous DOAS (S0,) /
» Water chemistry sensors
(dissolved CO,)
» Osmotic water samplers
» FTIR
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GPS network Icelandic Met
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Challenges in difficult conditions gfe[ﬁgdicMet
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" : Photos by Vilhjalmur S.

» Create a system to run | Kjartansson
seismic station in el
ice/glacier all year
around

» Minimum maintainance




GPS installed in calderas Icelandic Met

http://en.vedur.is/earthquakes-and-volcanism/gps- Office A>v
measurements/bardarbunga/caldera/ <

Photos by Benedikt G. Ofeigsson

Mounting the station in th,e The repeater on the caldera rim,

Middle .Of the ca.l!.dera of Baroar- Which communicates with the GPS

bunga in Vatnajokull. Station in the middle of the Bardar-
bungu caldera an with the distant relay
Station in Kverkfjoll.
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GPS stations installed in calderas gfe,ﬁgd“""et
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Subsidence of Bardarbunga caldera 12. Icelandic Met
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GPS in Skaftarketill eystri - Glacial Icelandic Met
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Permanent and temporary stations celandic Met
monitoring subglacial volcanoes e A

Seismic stations and arrays installed in and around the glacier
to discriminate between subglacial floods, eruptions and glacier
movements

Infrasound arrays installed to detect and locate when eruptions
become subaerial

..............
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Monitoring and Research: eruption Icelandic Met

cloud detection and investigation Office A

Coverage of two fixed C-band weather radars -

» C-band weather radar close to
Keflavik airport since Jan 1991

has detected 7 eruptions

» C-band weather radar in E-
Iceland since April 2012

» 2 X-band mobile radars e SR O masarnangeaaorem
100 Km N @ Radar Location
’ 2 Li d a rS ( 1 fi Xe d ; 1 m O b i I e) Icelandic Met Office 2012 / BBB Active Volcanoes

10:30 / 13-Oct-2015
Iceland Composite

’ 7 Cellomete rS e Ler = R b i e [ T R CAPPI (dBZ)

» Mobile radiosonde soundings

» Lightning-detection devices

v

2 mobile particle counters




Radar - measurements
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Radar - performance
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Ceilometers and Lidars :;?fliandicMet
ce
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Lidar

» May 2011 - June 2012 on loan from NCAS,
UK. Pulsed scanning Doppler LIDAR with de-
polarization channel

» In 2014 - two lidars implemented - one
located in Keflavik airport and the other one
mobile

7 Ceilometers
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Ceilometers

Icelandic Met
Office
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BIIS
[ ]
° BIAR
BIKR
S
BIRK °
o H
[ ]
BIKF E £
e O 2
BIVM®

o
BIEG

Operational:

BIKF — Keflavik Airport
BIRK - Reykjavik

E - Eyrarbakki

H - Hjaroarland

O- Onundarhorn

K - Kirkjubaejarklaustur
BIKR - Saudarkrékur

S - Stafholtsey/Stori-
Kroppur

ISAVIA:

BIIS - Isafjorour

BIAR — Akureyri

BIEG - Egilsstadir
BIVM - Vestmannaeyjar
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Ceilometer - visualization
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Mobile radio-sonde Icelandic Met
Office A}v

<

Mobile sounding station from 2013
» Standard sonde (Lat, long, height, P, T, T4, Wind)
» Tested reqularly, last time 7. October 2015
» Collaboration with the University in Reading England

a Testing different sensors e.g. radioactivity

LI
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Gas observations

Icelandic Met
Office
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Gas measurements o lcelandic Met
important A | e Aiv
] CHALMERS FUTUREVOLC
’ In the |aSt eruptlon i56 Raudaskal, Hekla, DOAS: 2'015-10-'12
in Iceland. _®
£ 60
» To understand 5 s
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ume{uTC)
» The goal is to define ol
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L B i 4
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atellite information e.g. MODIS, Icelandic Vet
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. Icelandic Met
Conclusion ieetan
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©Baldur Bergsson

» The increased observations
and development of retrieval
algorithms that has taken
place in the past years has
improved our knowledge
about volcanoes and their
behaviour.

» This knowledge will improve
IMOs capability to predict
volcanic eruptions,
information about volcanic
ash - important input
parameter in dispersion
models
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