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Editorial

The weather and climate of Iceland
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Iceland is located in the middle of the North Atlantic Ocean in the northern part of the storm track. The weather
and climate of most parts of Iceland is characterized by strong winds, frequent precipitation, mild winters and cool
summers. Mean temperatures are typically close to 0řC in the winter and not far from 10řC in the summer. At
locations where orographic influence is not dominating, the mean annual precipitation is about thousand millimetres in the south of Iceland, but less in the north (Fig. 1). Although the amplitude of the seasonal cycle must be
characterized as moderate, there can be large fluctuations in the weather from one day to another. A large span in
the value of temperature extremes (Table 1) reflects these fluctuations. A comprehensive overview of the climate of
Iceland is given in E INARSSON (1984).
100

Precipitation Reykjavík

12

Precipitation Akureyri

90

Temperature Reykjavík
Temperature Akureyri

10

80
8
70
6

60

mm 50

4

40

°C

2

30
0
20
-2

10
0

-4
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 1: Monthly mean temperature and precipitation 1961–1990 at Reykjavík (Southwest-Iceland) and Akureyri (North-Iceland).

Iceland is a mountainous island and the mountains contribute to an enhancement of the fluctuations in the
weather. They also create a large spatial variability of both the weather and the climate and they lead to local
amplification of weather extremes. The extreme temperatures, precipitation and winds shown in Table 1 are all
enhanced by the mountains, either through damming of cold air, warm downslope descent, local acceleration of the
airflow or by forced ascending motion as in the Kvísker case of extreme precipitation at the foothills of Öræfajökull
mountain (Fig. 2). The fact that the weather of Iceland is to a large extent dominated by synoptic scale weather
systems together with the impact of the terrain on the airflow offers many scientific challenges of which some
are met in many of the papers of this issue of Meteorologische Zeitschrift. This meteorological framework also
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Table 1: Observed weather extremes in Iceland. Data from Veðurstofa Íslands (Icelandic Meteorological Office) (http://www.vedur.is), see
also J ÓNSSON (2003), J ÓNSSON (2003a) and Ó LAFSSON and J ÓNSSON (2004).
Parameter
Minimum Temperature
Maximum Temperature
Maximum 24 h precipitation
Maximum one month precipitation
Maximum one year precipitation
Maximum 10 min wind speed
Maximum wind gust
Minimum sea level pressure
Maximum sea level pressure

Value
-38
30,5
293,3
971,5
4630,4
62,5
74,2
919,7
1058,5

°C
°C
mm
mm
mm
m/s
m/s
hPa
hPa

Location
Date
Möðrudalur & Grímsstaðir, NE-Iceland
22 January 1918
Teigarhorn, SE-Iceland
22 June 1939
Kvísker, SE-Iceland
9-10 January 2002
Kollaleira, E-Iceland
November 2002
Kvísker, SE-Iceland
2002
Skálafell mountain, SW-Iceland
20 January 1998
Gagnheiði mountain, E-Iceland
16 January 1995
Vestmannaeyjar islands, S-Iceland
2 December 1929
Reykjavík, SW-Iceland
3 January 1841

provides conditions where increased spatial resolution in numerical weather prediction systems is likely to produce
substantial improvements in the quality of local weather forecasts. This is illustrated in Figure 3 which shows the
forecasted surface wind field simulated on a grid with a horizontal resolution of 3 km. The wind speed over Iceland
varies from less than 5 m/s to more than 25 m/s and this variability is predominantly a result of orographic forcing.
Patterns of this kind are an everyday phenomenon in Iceland during extended periods in the winter. Figure 3 comes
from the operational HRAS system which is based on the numerical model MM5 and boundary values from the
European Centre for Medium Range Weather Forecasting (ECMWF). This operational forecast system is run every
6 hours as a collaborative effort of Veðurstofa Íslands (Icelandic Meteorological Office), Reiknistofa í veðurfræði
(Institute for Meteorological Research) and Háskóli Íslands (University of Iceland), supported by the RÁV project.

Figure 2: Öræfajökull, Southeast-Iceland. Photo: Mats Wibe Lund.

The strong dependence of the Icelandic society in earlier times on the weather and the climate generated a genuine public interest in these subjects. Together with the literacy tradition, this interest resulted in weather chronics
and documentation of the extent of the sea ice, dating more than one thousand years back in time. There is a well
known tradition of meteorology in the Nordic culture, not only in modern times, but also from before the era of
meteorological instruments. Evidence can be found that Bergen school type of airmass-concepts were already a
common knowledge in the Middle Ages and there are indications that such concepts were used during the Viking
age for navigation across the open ocean between Northern Europe, Iceland and North-America (B ERGTHORSSON,
2000). The earliest documented instrumental observation of temperature in Iceland dates back to 1664. This observation was made by a prominent servant of the church, Páll B JÖRNSSON, in collaboration with the Royal Society
of London. Páll was a devoted scholar and scientist, but ironically he also participated actively in the persecution of
persons involved in witchcraft. Oldest existing series of instrumental observations of the weather in Iceland is from
Bessastaðir, close to Reykjavik in Southwest-Iceland, starting in the year 1749. The longest continuous observations until the present time date back to 1845. They are from the village of Stykkishólmur in West-Iceland (Fig. 3)
(J ÓNSSON and G ARDARSSON, 2001).
This issue of Meteorologische Zeitschrift contains 11 scientific papers on the weather and the climate of Iceland
and the Iceland region on a variety of scales in time and space. Many of the papers address subjects that are of
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Figure 3: Forecasted surface wind speed (m/s) at 06.00 UTC on 30 November 2006 by the MM5-based HRAS forecasting system
(Ó LAFSSON et al., 2006). Retrieved from www.belgingur.is.

Figure 4: Stykkishólmur, West-Iceland. Photo: Mats Wibe Lund.

interest to scientists working on the weather and the climate of the polar regions. It is therefore appropriate that
this special issue appears at the beginning of the International Polar Year (IPY). Although the current issue answers
some of the questions on the weather and climate of Iceland, many questions still remain unanswered. New and
unexplored possibilities emerge constantly with the rapid increase in computing power, progress in numerical
modelling and exponentially increasing amounts of data from satellites and automatic weather stations. This is
particularly true for Iceland, where the number of automatic weather stations has grown fast in recent years and
where increased computing power opens new possibilities of simulation of the important impacts of the terrain on
the atmosphere. New possibilities also arise from new data from field experiments such as the IPY projects: The
Greenland flow distortion experiment, Off-Green, Greenex, Greenland Jets, MABLA and the more local scale field
experiments: SNEX in W-Iceland, REX in SW-Iceland and FLOHOF in central Iceland.
The publication of this special issue of Meteorologische Zeitschrift is a result of a successful collaboration
between the meteorological societies of Austria, Germany and Switzerland and the Association of Icelandic meteorologists (FÍV). Much of the results presented in this issue are based on work that has been funded by the Icelandic
research fund, RANNÍS, which also contributed financially to the publication of this issue.
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