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Icelandic Meteriological Office

The Icelandic Meteorological Office, IMO, is responsi-
ble for real-time monitoring and forecasting of natu-

ral hazards to enhance public safety and to minimize
damage to property. It is vital that the government
understands the importance of this work and that it
cannot be delayed. Risks from natural hazards are
always present. At IMO, all forms of natural haz-
ards are monitored. This winter, the weather in the
western, northern and eastern parts of the country
has been severe. There have been many avalanches,
some near inhabited areas. During such periods,
residents and IMO weather and avalanche monitor-
ing staff are put under considerable strain.

When the new IMO was formed at the beginning
of 2009, a vision was presented. Staff members
agreed that maintaining the community’s trust was
important and also being a leading organisation

in extensive monitoring of natural hazards, risk as-
sessments and response plans in collaboration with
other agencies. What have we achieved during the
last five years?

The largest achievement was to be nominated as

a State Volcano Observatory by the Icelandic and
International Civil Aviation Authorities, with the ob-
jectives to monitor Icelandic volcanoes, Jan Mayen
and volcanic activity in the oceanic area around Ice-
land. Experts in the field of volcanology have been
employed to work on improving the infrastructure
and services for volcano monitoring.

We have actively participated in international
research projects in collaboration with the Univer-
sity of Iceland, the Icelandic Civil Protection Agency
and several Icelandic companies. We have received
considerable international funding for these pro-
jects. As part of these projects, we have improved
our earthquake, strain and GPS monitoring systems
in collaboration with Icelandic and international
partners, despite considerable cuts being made to
our budget. Hydrological monitoring has improved
significantly and the standard of the monitoring is
now comparable to the weather and earth hazard
monitoring. Hydrological models are in develop-
ment, and our intention is to run these models dur-
ing times of hazardous events and even on a daily
basis to further improve monitoring.

Avalanche monitoring has progressed. The em-
phasis is now on improving our services, especially
to the Icelandic Road and Coastal Administration

with regard to transport. The reason is that com-
munity structure has changed considerably in recent
years and the need for better public services has
increased. Also, avalanche forecasts are now a part
of our services, mainly for the increasing number of
tourists in mountainous areas. This service is devel-
oped as part of a research project that is partially
funded with international grants.

To help us achieve our goals, we encouraged the
Icelandic government to seek full membership

in two European organisations which are signifi-
cant to our work. One is the European Centre for
Medium-Range Weather Forecasts, ECMWF, which
runs a global weather model for long-term weather
forecasts. These forecasts provide a base for further
modelling and weather forecasts in the member
states. Air quality and flooding models are also run
at the centre and past climate changes have been
reanalysed. The centre is considered one of the fore-
most institutes in their field. The other is the Euro-
pean Organisation for the Exploitation of Meteoro-
logical Satellites, EUMETSAT, which operates several
satellites that monitor weather conditions and the
natural environment. This organisation collaborates
with all major satellite organizations in the world.

Iceland became a member state of ECMWF in 2011
and of EUMETSAT at the beginning of 2014. IMO is
the official member on Iceland’s behalf. Member-
ship in these organisations reinforces and supports
our work, especially with regard to natural hazard
monitoring. Furthermore, the availability of the data
is also important to other environmental research
institutes in Iceland.

Another infrastructure project is EPOS, the Euro-
pean Plate Observation System, which aims at
uniting geophysical systems in Europe into one
virtual network. This will facilitate access to data for
research and monitoring. A few issues of dispute
have prevented the EFTA countries from participat-
ing in the project, but an effort is being made to find
a solution.

This substantial development of infrastructure in
collaboration with other Icelandic and international
institutes has made IMO one of the most progres-
sive centres in monitoring of natural hazards.

Arni Snorrason
Director General
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The Icelandic Meteorological Office (IMO) is a
government institution under the auspices of the
Ministry for the Environment and Natural Resources.
IMO’s headquarters are in Reykjavik but other of-
fices are in [safjordur and at the international airport
in Keflavik. IMO has 138 full time employees, 80%
with a university degree, of which 20% are at the
PhD level. About 60 employees work on research-
related activities. The gender balance of the office is
64% male and 36% female. Additionally about 120
people contribute to measurements and sampling
all around Iceland.

The main purpose of IMO is to contribute towards
increased security and efficiency in society by:

» Monitoring, analysing, interpreting, informing,
giving advice and counsel, providing warnings
and forecasts and where possible, predicting
natural processes and natural hazards

« Issuing public, marine and aviation alerts about
impending natural hazards, such as extreme
weather, volcanic ash, avalanches, sea-ice and
flooding

» Conducting research on the physics of air, land
and sea, specifically in the fields of meteorology,
hydrology, glaciology, climatology, seismology
and volcanology

« Maintaining high quality service and efficiency in
providing information in the interest of economy,
of security affairs, of sustainable usage of natural
resources and with regard to other needs of the
public

 Ensuring the accumulation and preservation of
data and knowledge regarding the long-term de-
velopment of natural processes such as climate,
glacier changes, crustal movements and other
environmental matters that fall under IMO’s
responsibility, including trans-boundary air pollu-
tion

« Undertaking of risk assessments for natural haz-
ards at the request of the government

 Deciding on evacuation plans for snow avalanch-
es and landslides

Monitoring

IMO’s nationwide monitoring systems consist of
over 115 automatic weather stations and almost 90
manned, a network of about 145 water level gauges
in rivers and lakes, a seismic network of about 65
stations with automatic real-time data acquisi-

tion and earthquake locations, a continuous GNSS
network of about 70 stations, four borehole strain-
meter stations, two fixed position weather radars
and two mobile ones which are intended to monitor
volcanic plumes. IMO operates over 15 automatic
snow depth sensors and conducts manned monitor-
ing of snow-pack conditions, glacial margins and
rivers; two stations are devoted to environmental
monitoring. Many of these monitoring systems are
operated in collaboration with other institutes and
supporting parties.

Warning and forecasting

The operation of an effective early warning sys-
tem based on forecasting is one of IMQ’s major
tasks. IMO has a long-term advisory role with the
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Department of Civil Protection and Emergency
Management of the National Commissioner of the
Icelandic Police, and issues warning and forecast
about impending natural hazards to the public and
stakeholders.

The institute is designated weather service pro-
vider for the international aviation in the Icelandic
aviation territory and operates according to the
standards and regulations of the International Civil
Aviation Organization (ICAQ). The institute is as
well a State Volcano Observatory designated by the
Icelandic Civil Aviation Authority on behalf of ICAO.
IMO co-operates with national and international
institutes regarding warning and alerts, e.qg. the
Icelandic Coast Guard, the Institute of Earth Sci-
ences, London Volcanic Ash Advisory Centre (London
VAAC), etc.

Research and development

The research focus of IMO is on earthquake- and
volcanic processes, ice-volcano interaction, hydro-
logical systems, glaciers and glacial outburst floods,
avalanches and landslides, climate change and
weather and atmospheric processes.

The research is to a large extent based on the
extensive long term time-series from IMO, which
have become increasingly important with ongoing
environmental changes. These include time series
of weather-related factors, such as temperature,
precipitation, wind, air pressure, solar radiation and
cloud cover, as well as time-series on hydrology,
glaciology, earthquakes, floods, sea-ice condition,
crustal deformation, avalanches, sediment load in
rivers and air pollution. In addition, new fields of re-
search and technology are constantly being pursued
and developed, e.g. with remote sensing, with the
main objective to enhance the capability of IMO to
issue warnings and forecasts.

These data provide a benchmark for assessing ongo-
ing changes in the Arctic, valuable information on

natural resources in Iceland such as water and wind
resources, as well as being fundamental in risk as-
sessment studies carried out at IMO.

In order to broaden the research already carried
out at IMO the institute is involved in many multi-
participant research projects, funded by national,
Nordic and European research funds. In addition
to geo-hazards, most of the research projects are
directed towards the topics above.

IMO is Iceland’s delegate in extensive international
cooperation fundamental in global monitoring such
as the World Meteorological Organization (WMO),
European Centre for Medium-Range Weather
Forecasts (ECMWF) and EUMETSAT; from which
extensive data streams enter IMO and are utilized
for forecasts and research purposes.

Dissemination

The main dissemination of IMO is in the form of
forecasts and warnings; through radio, TV, direct di-
alog with stakeholders and through IMO’s web-site
(vedur.is). Additionally, the web provides compre-
hensive real-time data on the weather, earthquakes
and deformation, as well as river discharge and
water levels. Notices on avalanches and sea-ice

are shown; short articles and news are presented.
Furthermore, web and data portals can be accessed
through the web, which is available in both Icelandic
and English. IMO uses the social networking website
Facebook for communication and feed-back. A new
web-application (App) provides access to forecasts
and warnings for smartphones and other mobile
devices.

Annually, scientific reports are published by IMO as
well as notices, documents and promotional mate-
rial relating to the institution. In addition, IMO’s
employees publish a number of papers in peer-re-
viewed academic journals or as book chapters, and
participate in oral dissemination at various levels for
stakeholders, academics and the collaborators.




Statement of accounts
for the year 2013

IMO in figures
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Income

Grants and donations
Public service

Other income

Fees

Wages and related expences

Office and management fees
Conference, travel and training expenses
Contracted service

Operation of equipment

Other operational expenses

Housing expenses

Vehicle expenses

Transference between Institutions

Depreciation and purchase of assets

(Deficit) Surplus for financial income
Financial income
(Deficit) Surplus for state contributions

State contribution
(Deficit) Surplus of the year

Principal amount at the beginning of the year
Operating results for the year
Principal amount at the end of the year

2013 2012
811.069.889 615.525.339
322.712.878 306.570.407
61.465.854 56.940.483
1.195.248.621 979.036.229
1.166.624.658 1.065.834.610
74.483.129 74.174.794
86.221.201 64.149.119
131.913.414 112.393.744

64.352.602 39.824.806
126.977.887 119.544.517
116.458.659 107.563.753

15.539.739 9.744.244

12.888.091 18.481.691
1.795.459.380 1.611.711.278

116.603.120 39.557.644

1.912.062.500
(716.813.879)
(25.482.569)

(742.296.448)

1.651.268.922
(672.232.693)
21.994.370

(650.238.323)

720.300.000 774.300.000
(21.996.448) 124.061.677
68.543.868 —55.517.809
—21.996.448 124.061.677
46.547.420 68.543.868

Education in percentage of the total number of staff

Female Male

Primary education

University degree

Ph.D.; doctorate

over 600 stations in operation

IMO has 5 offices,
including the hearquarters in Reykjavik

138 staff and 118 additional surveillants

Employment cost is 61% of total cost

Road construction

Funds for 2%
avalanches /
12%

Energy
16%

Research
17%
Other
4%
64% of staff are male

41% of administrators are female

37% of IMO income are grants

International
air traffic
50%

(o) . .
56/) of non-governmental income is due to

international projects
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Peer reviewed articles

Bradwell, T., Oddur Sigurdsson & J. Ever-
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temperate glacier in SE Iceland. Boreas 42(4),
959-973.

Dunning, S. A., A. R. G. Large, A. J. Russell,
Matthew J. Roberts, R. Duller, J. Woodward,
A.-S. Mériaux, F. S. Tweed & M. Lim (2013).
The role of multiple glacier outburst floods in
proglacial landscape evolution: The 2010 Ey-
jafjallajokull eruption, Iceland. Geology 41(10),
1123-1126; doi: 10.1130/G34665.1.

Esther Hlidar Jensen, Jon Kr. Helgason, Sigur-
jén Einarsson, Gudrun Sverrisdéttir, Armann
Hoskuldsson & Bjorn Oddsson (2013). Lahar,
floods and debris flows resulting from the 2010
eruption of Eyjafjallajokull: observations, map-
ping, and modelling. [ Landslide Science and
Practice, Vol. 3: Spatial Analysis and Modelling.
Margottini, C., P. Canuti & K. Sassa (editors).
ISBN 978-3-642-31310-3 (e-book), Springer, s.
435-440.

Halfdan Agudstsson, Hrafnhildur Hannesdéttir,
borsteinn borsteinsson, Finnur Palsson & Bjorn
0ddsson (2013). Mass balance of Myrdalsjokull
ice cap accumulation area and comparison

of observed winter balance with simulated
precipitation. Jékull 63, 91-104.

Halldér Bjornsson, Sindri Magnusson, bérdur
Arason & Gudrin Nina Petersen (2013). Veloci-
ties in the plume of the 2010 Eyjafjallajokull
eruption. Journal of Geophysical Research, At-
mospheres 118, 1-14; doi:10.1002/jgrd.50876.

Helgi Bjornsson, Finnur Palsson, Sverrir Gud-
mundsson, Eyjélfur Magnusson, Gudfinna Adal-
geirsdéttir, Tomas J6hannesson, E. Berthier,
Oddur Sigurdsson & porsteinn Porsteinsson
(2013). Contribution of Icelandic ice caps to sea
level rise: trends and variability since the Little
Ice Age. Geophysical Research Letters 4(8),
1546-1550.

Logemann, K., Jén Olafsson, Arni Snorrason,
Hédinn Valdimarsson & Gudrin Marteinsdottir
(2013). The circulation of Icelandic waters-a
modelling study. Ocean Science 5, 931-995.

Nygaard, B. E. K., Halfdan Agdstsson & K.
Somfalvi-Toth (2013). Modeling wet snow ac-
cretion on power lines: improvements to previ-
ous methods using 50 years of observations.
Journal of Applied Meteorology and Climatology
52(10), 2189-2203.

Philippe Crochet (2013). Sensitivity of Icelandic
river basins to recent climate variations. Jokull
63, 71-90.

Témas J6hannesson, Helgi Bjornsson, Eyjolfur
Magnusson, Sverrir Gudmundsson, Finnur Pals-
son, Oddur Sigurdsson, borsteinn borsteinsson
& E. Berthier (2013). Ice-volume changes,
bias-estimation of mass-balance measure-
ments and changes in subglacial lakes derived
by LiDAR-mapping of the surface of Icelandic
glaciers. Annals of Glaciology 54(63), 63-74;
doi10.3189/2013A0G63A422.

Viggé Pér Marteinsson, Arni Rinarsson, Andri
Stefansson, borsteinn borsteinsson, Témas
Jéhannesson, Sveinn H. Magnusson, Eyjélfur
Reynisson, Bergur Einarsson, N. Wade, H.

G. Morrison & E. Gaidos (2013). Microbial
communities in the subglacial waters of the
Vatnajokull ice cap, Iceland. The ISME Journal 7,
427-437; d0i:10.1038/ismej.2012.97.

borsteinn Porsteinsson, Témas J6hannesson
& Arni Snorrason (2013). Glaciers and ice
caps. Vulnerable water resources in a warming
climate. Current Opinion in Environmental
Sustainability 5(6), 590-598.

Other research contributions
and reports

Bolli Palmason, Gudriin Nina Petersen, Hrob-
jartur borsteinsson & Sigurdur borsteinsson
(2013). Experiences of HARMONIE at IMO.
ALADIN—HIRLAM Newsletter 1, 52—63.

de Rosnay, P., G. Carver, F. Vitart, G. Balsamo,
N. Wedi, E. Dutra, J. Hodkinson, L. Isaksen,

G. Radnéti, Témas J6hannesson & Sigurdur
porsteinsson (2013). Icelandic glacier mask
update in IFS cycle 38r2. ECMWF Research
Memorandum RD13-293,195s.

Esther Hlidar Jensen, Jérunn Hardardottir,
Svava Bjork borlaksdattir, Sigridur Magnea
Oskarsdottir & Snorri Z6phéniasson (2013).
Heildaraurburdur nedri hluta bjérsar arin
2001-2010. Reykjavik, Landsvirkjun, LV-2013-
135/Vi-2013/007.

Eydis Saléme Eiriksdottir, R. A. Neely, Svava
Bjork borlaksdéttir & Sigurdur Reynir Gislason
(2013). Efnasamsetning, rennsli og aurburdur
Nordurdr i Nordurardal Il: Gagnagrunnur
Jardvisindastofnunar og Vedurstofunnar. Raun-
visindastofnun Haskélans RH-15-2013, 39 s.

Eydis Saléme Eiriksdéttir, Sigurdur Reynir
Gislason, Arni Snorrason, Jérunn Hardardéttir,
Svava Bjork borlaksdéttir, Arny E. Sveinbjorns-
déttir & R. A. Neely (2013). Efnasamsetning,
rennsli og aurburdur straumvatna a Austur-
landi X: Gagnagrunnur Jardvisindastofnunar
og Vedurstofunnar. Raunvisindastofnun
Héskdlans RH-13-2013, 123 s.

Eydis Saldme Eiriksdottir, Svava Bjork
porldksdattir, Jérunn Hardardéttir & Sigurdur
Reynir Gislason (2013). Efnasamsetning,
rennsli og aurburdur straumvatna a Sudurlandi
XVI: Gagnagrunnur Jardvisindastofnunar

og Vedurstofunnar. Raunvisindastofnun
Héskdlans RH-14-2013, 70 s.

Gudrun Nina Petersen (2013). Vedurmalingar
a Holmsheidi. Utreikningar & nothzefisstudli
fyrir fyrirhugadan flugvall. Skyrsla Vedurstofu
[slands 005/2013, 22s.

Magnus Tumi Gudmundsson, Bergur Einarsson
& Bjorn Oddsson (2013). Hlaup og gufuspreng-
ingar i Kverkfjollum i dgust 2013. Jokull 63,
149-152.

Martin Hensch, Bjorn Lund, béra Arnadéttir

& Bryndis Brandsdéttir (2013). Spatial and
temporal stress changes in the aftershock se-
quence following the 29 May 2008 magnitude
6 earthquake doublet in the South Iceland seis-
mic zone. NordVulk, Institute of Earth Sciences,
University of Iceland, Report JH1302, 23 s.

Ndttdruvd d [slandi: eldgos og jardskjdlftar
(2013). Adalritstjéri Julius SéInes; Eldgos:
ritstj. Freysteinn Sigmundsson; Jardskjalftar:
ritstj. Bjarni Bessason. Reykjavik, 785 s. Medal
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Ragnar Stefansson, Steinunn S. Jakobsdattir,
bérdur Arason & bérunn Skaftadéttir.

Nikolai Nawri (2013). Large-scale atmospheric
conditions associated with major avalanche
cycles and cold season weather hazards in
Iceland. Vedurstofa [slands Report 2013—004,
97s.

Nikolai Nawri, Gudrtin Nina Petersen, Halldor
Bjornsson & Kristjan Jonasson (2013). The
wind energy potential of Iceland. Vedurstofa
Islands Report 2013-001, 72s.

Oddur Sigurdsson (2013). Joklabreytin-
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2010-2011. Jékull 63, 113-117.

Oddur Sigurdsson (2013). Joklabreytin-
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2011-2012. J6kull 63, 118-122.

Oddur Sigurdsson, R. S. Williams & Skdli
Vikingsson (2013). J6klakort af islandi: med
nafnaskrd, uppfeerdum haedarlinum og hnitum
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Philippe Crochet (2013). Probabilistic daily
streamflow forecast using an analogue sorting
method. Vedurstofa islands Report 2013-008,
37s.
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dradéttir (2013). bréun adferdafraedi fyrir mat
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Halldér Bj6rnsson (2013). Estimation of erup-
tion site location using volcanic lightning.
Vedurstofa Islands Report 2013-006, 11s.
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