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Abstract — An overview of all registered avalanches in the vicinity 8ftdwns known to be threatened by
avalanches is presented graphically, together with infation on weather prior to avalanches at specic
locations. In N-Vest rdir (NW-Iceland), Central N-Iceldrand in Aust rdir (E-Iceland), large avalanches are
generally preceded by heavy precipitation and strong snsthwinds from a northerly direction. In such
cases, the snow accumulates at the top of the lee slopesmia sases snow accumulates in gullies when the
wind blows parallel to the mountain side and at some locaj@mow accumulation is very sensitive to wind
direction.

INTRODUCTION isafjorour and Seydisfjorour.

In January and October 1995, catastrophic avalanchgs
killed a total of 34 people in Sudavik and Flat-
eyri (Figure 1) in N-Vest roir, NW-Iceland, (Egils- [=
son, 1995a,b, 1996; Olafsdéttir, 1996; Haraldsdottil =
1998a,b). Property loss was enormous and so wis
the impact on the local society. Since late Decembg %
1995, Vedurstofa islands (Icelandic Meteorologica
Of ce) has been responsible for deciding evacuatio
of residents in Icelandic towns in case of avalanch
hazards (Figure 2), hazard mapping and guidin
the work on permanent protection structures again™
avalanches (Magnusson, 1998). On the basis «
records of avalanches and studies of weather relatedw =
avalanches, evacuation plans have been made for indi-

vidual towns. After the catastrophic 1995 avalanche%Elgure 1. Flateyri after the catastrophic avalanche on

the need for permanent protection measures was 6 October 1995, which caused 20 fatalities. Over

viewed by Johannessaat al. (1996). This led to 0 houses were hit by the avalanch¥ Hitsmynd af
the construction of de ecting and catching avalanch(!,-:Iateyrl eftir snj6 68i8 mikla 26. oktéber 1995, par
dams and supporting structures in avalanche starti m 20 manns forust. Snjo 63id lenti a rimlega 30
zones. Avalanche dams have already been construct

in ve towns, Flateyri, Siglufjoréur, Neskaupstadur,

)
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Most of the avalanche mapping, as well as mognation of the true ground precipitation (Fridriksson
studies of weather situations causing avalanches, haaad Olafsson, 2005). Furthermore, precipitation in
only been presented in internal reports, of which manthe mountains can be expected to be greater than in
are in Icelandic. In this paper, an overview of thethe lowland where the weather stations in Table 1 are
weather related to avalanche hazard, in 15 towns (Fidpcated (Rognvaldssost al., 2004). The mean wind
ure 2) is presented, together with maps showing thgpeed is remarkably high at most of these lowland sta-
outlines of avalanches in the vicinity of 13 towns. Thetions and the extreme wind values are far above what
purpose of this paper is to bring a synthesis of thigs needed for signi cant snowdrift.
extensive data collection and research to the internay, dies of weather and avalanches

ional avalanch mmunity. Furthermore, it can be,... -
tio al avalanche commu ty. Furthermore, it ca b. ornsson (1980) presented statistics on deaths and
considered as a basis for research e.g. on snowdri

aiding future selection of sites for monitoring and ypes of avalanches in Iceland based partly on Jons-

studies of the phenomena. In the next section of th%on_(1957)_. _The Bjornssqn paper also descnbgs cli-
matic conditions and terrain features for the main ar-

paper, a brief review of published studies of weather .
. . . as endangered by avalanches as well as weather prior
prior to avalanches is presented. This is followe
. . .10 both wet and dry avalanches (see also Bjérnsson,
by a short review of work on the geographic setting 79)
of avalanches in Iceland, including the most severe '

. . . In recently published avalanche history reports
events in recent years. The registration of avalanCh?@eéurstofa islands, 1997—2004), some information
in Iceland is reviewed in the following section, which ' ’

: . ; . about weather related to avalanches is included, and
includes an overview of avalanches in the towns in
. . . these reports have been the background for several
guestion. Plans for evacuation are explained and the .
. . Studies of avalanche weather.
relevant weather prior to avalanches in each town is . .
Two catastrophic avalanches fell in Neskaup-

described. The paperconcludeswithashortsumma@gaaur on 20 December 1974, causing 12 fatali-

and a vision for future work. ties. Guttormsson (1975a,b) registered information
about the avalanches and the preceding weather,
STUDIES OF WEATHER PRIOR TO and avalanche maps were published in Haraldsdottir
AVALANCHES (1997). Egilsson (1995a,b, 1996) described the

avalanches that struck the towns Sudavik and Flat-
eyri, in January and October 1995, killing 14 and
Iceland's winter climate is characterised by snowfalb0 people, respectively. More detailed studies of
during strong winds and frequent thaw periods. Conthe Flateyri avalanche, including an analysis of the
siderable snowdrift is frequent and it has a strong efpreceding weather conditions, is given in Haralds-
fect on avalanche hazard. doéttir (1998a,b). A weather analysis of the Suda-

An overview of averages and extremes of wintewik avalanche is found in Olafsdéttir (1996). All
climate from 1961 to 1990 at several weather obsethe above studies underline the importance of heavy
vation stations (Figure 2) is presented in Table 1. Thenowfall and transport of snow in strong winds.
table reveals that the average winter temperature ddhannesson and Jonsson (1996) studied weather con-
sea level is close to @ (giving lower mean temper- ditions prior to avalanches in Vest réir (Figure 2).
atures at the starting zones of avalanches). The al¥énsson (1998) found that dry avalanches in Vest-
erage 7-month precipitation ranges from 335 to moredir and Aust rdir were predominantly associated
than 950 mm. At 400-800 m a.s.l. above the townsvith northerly and mainly north-easterly winds, and
at risk, most of this precipitation falls as snow. Thesghat registered dry avalanches are twice as common in
numbers may seem low, but here it should be kept iNest réir than in Aust rdir. Jonsson attributed this
mind that during strong winds and solid precipitationdifference in frequency to the winter climate being
the conventional observations give a large underestivarmer in Aust rdir than in Vest roir.

The climate of Iceland
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Figure 2. Towns in Iceland threatened by avalanches andtedlereather stations from which data is shown in
Table 1. —péttbyli & Islandi par sem heetta er a snjé 66um. Gogn fra wstiidvunum sem merktar eru med
prihyrningumeru i 1. t6 u.

Table 1: Winter values of key climate parameters (Octobekpdl) from selected weather stations, 1961—
1990. Winds in 10 minute averages. All stations are close#olavel. -Helstu paettir vedurfars & nokkrum
vedurstédvum, 1. oktdber —30. april. 1961-1990. Vindhibg@gir a 10 min. medaltélum.

Weather observation | Avg. T | Average precipitation | Max. snow depth | Avg. wind Max. wind
station (O (mm) (cm) speed (m/s)| speed (m/s)
Reykjavik 1.2 524 43 6.4 39.6
Stykkisholmur 0.4 480 70 6.9 35.0
Galtarviti 0.3 876 140 6.3 39.1
Hornbjargsviti -0.5 694 218 6.8 39.1
Akureyri -0.4 335 160 4.2 34.4
Raufarhofn -0.9 487 205 6.6 36.0
Dalatangi 1.3 859 220 5.9 43.7
Holar i Horna réi 1.6 956 60 5.7 35

JOKULL No.56 3



Haraldsdéttir et al.

Figure 3. Avalanches known to have caused fatalities or daert&00—-1980. (From Bjérnsson, 1980 Ketrtid
synir stadi par sem snj6é 60 hafa valdid daudsfoéllum eda Bgijiingu & arunum 1600-1980.

Table 2: Number of avalanches and registered outlines daaghes in the Icelandic Meterological Of ce
database in the vicinity of the towns threatened by avalesicBy 31 July 2003, a total of 2072 snow avalanches
were registered in the databaseY it y r fjolda skradra snjé 6da i gagnagrunni Vedurstaf islands fram til
31.juli 2003.

Location Town and the Rural area close | Outlines in the
closest surroundings town Gl-system

Olafsvik 11 - 7

Patreksfjoréur 19 4 21
Bildudalur 20 9 4

Flateyri 129 231 172
isafjoraur 192 29 203
Hnifsdalur 76 - 70
Sudavik 24 7 21
Bolungarvik 30 108 95
Siglufjérour 140 220 126
Olafsfjorour 3 54 45
Seydisfjérour 83 54 95
Neskaupstadur 151 14 128
Eskifjérour 27 22 6
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Weather related to avalanches at Neskaupstadhy Haraldsdéttir (1997). At that time, there were
(Olafsson, 1998), showed connections between préew houses in the present location of Neskaupstadur,
cipitation, maximum wind speed and the occurrencerhere in 1885 three lives were lost. During the same
of large avalanches. A prerequisite for avalanchegear, an avalanche took the lives of 24 people in Seyo-
with a long run-out was either a high value of accuisfjérour. During most of the 20th century the cli-
mulated precipitation over 5 days or moderate precipnate was warmer and there are no registered major
itation, but strong winds from the north-east. Studeatastrophic avalanches in the Neskaupstadur area un-
ies for Siglufjiorour (Bjornsson, 2001), Seydisfjordurtil 1974, when 12 fatalities occurred. More than half
(Karlsdéttir, 2003) and for the northern part of Vest-a century without any signi cant avalanche activity in
réir (Bjornsson, 2002) also revealed a connectiorvicinity of the inhabited area had resulted in careless-
between high wind speeds and avalanches. Prior teess in planning new residential areas.
the avalanches in Seydisfjordur, a high amount of pre-  The present avalanche hazard zones extend down
cipitation was also observed. Much precipitation waso the ocean in many towns, enclosing industrial as
usually observed before the largest avalanches in theell as inhabited areas. Several farms and many roads
northern part of Vest rdir, as well as in Siglufjordur. are threatened by avalanches, but this overview con-
Strong winds as well as heavy precipitation are theerns only towns and their inmediate surroundings.
most important parameters to consider when attempt- Figyre 3 shows an overview of avalanche acci-
ing to predict regional avalanche hazard with the helgents in Iceland. The incidents are mostly clustered
of sophisticated numerical modeling of the snowpack, vest rair, NW-Iceland, in central N-lceland and in

(Haraldsdottiret al., 2004). Aust rdir, E-lceland with some scatter elsewhere. As
Bjornsson (1980) points out, the data is discontinuous.
GEOGRAPHICAL SETTING Records are inaccurate up to the year 1800, but af-

Several coastal towns are endangered by avalancH&§ 1800 reports on damage from avalanches are quite
in Iceland (Figure 2). Fishing is the economic foun-complete.
dation for these towns, which were established in the Most of the fatal, catastrophic avalanches dur-
late 1800's. Above the towns are steep 400-800 riig the last 30 years striking towns or farms in Ice-
high mountains. As the towns grew bigger in the latéand have been dry slab avalanches. Examples in-
1900's, they gradually expanded towards the mourflude Neskaupstadur on 20 December 1974, causing
tain slopes and today there are many houses tha2 casualties, an avalanche striking approximately 40
are located within presently-de ned avalanche hazsummer cottages close to Isafjéréur on 5 April 1994
ard zones. The slopes of the mountains in the starilling one person, Stdavik on 16 January 1995 caus-
ing zones of avalanches are typically 30-40The ing 14 casualties, a farmhouse in Reykholasveit on 18
mountain tops are either relatively sharp peaks or aganuary 1995 killing one person, Flateyri on 26 Oc-
with relatively extensive fetch for blowing snow. Both tober 1995 causing 20 casualties and the most recent
types exist in most parts of the country, but the peakne destroying a farm in Olafsfjéréur on 13 January
form is more common in Aust rdir, E-Iceland, and the 2004 killing the farmer.
plateau form in Vest rdir, NW-Iceland. Many starting Slush ows killed four people in Patreksfjorour on
zones are in gullies or bowls, while others are on mor22 January 1983. Assessments of the avalanche haz-
open slopes. ard at several locations, as well as recommendations
Previous awareness of the potential hazard dder actions to be taken, were made after the Neskaup-
pended mainly on people's experience of avalanchestadur 1974 avalanches (Quervain, 1975), and also
During the late 1800's there were cold winters. Inafter the Patreksfjérour 1983 slush ows (Hestnes,
Neskaupstadur in the 1890's (translated to Englisht985). Besides dry slab avalanches, slush ows cause
“avalanches struck every winter down to the oceana major threat to several towns. Powder avalanches
(unpublished memoirs of Palmason, as referred ton the other hand are rare, due to prevailing strong
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winds, causing new snow to be wind packed immetown have been published (Vedurstofa islands, 1997—
diately. It has been shown that the snowpack in 1ce2004). The Public Roads Administration has also
land has generally higher densities than the snowpackgistered avalanches on roads for many years. The
in the Alps (J6hannessagt al., 1998), but close to avalanche history provides necessary background in-
the values found in the western part of Norway. Thdormation for hazard assessment (Arnales al.,
densities are high due to wind packing, interchanging004), permanent protection measures (Johannesson
periods of melting and freezing throughout the winteret al,, 1996), as well as evacuation plans (Vedurstofa
Salinity could also be of importance in some placedslands, 1997), avalanche forecasting, and develop-
close to the coast. ing and testing avalanche models (J6hannessah,
Most avalanche accidents occur during or shortly001-2002).
after strong winds and heavy snowfall. In many coun- Table 2 gives an overview of known avalanches
tries the residential areas have already been permia-13 coastal towns and their immediate surroundings
nently protected, e.g. in the Alps. Increasing mounup to 31 July 2003. The data is from the avalanche
taineering during the winter has led to increased nuntiatabase of Vedurstofa Islands. The surroundings of
bers of avalanches triggered by skiers or other traf cthese towns and outlines of registered avalanches are
Two fatal avalanches in 1998 and 1999, when slaghown in Figures A1-A13. The maps are made us-
broke on weak layers during ne weather, were trig-ing a digitally based Geographic Information System
gered by traf ¢, one by a snow-scooter and the othe{GIS). It is necessary to keep in mind that knowledge
by a tractor. One person was killed in each accidentregarding avalanches other than those which occurred
during the most recent decades, is limited in some of

the towns.
REGISTRATION AND MAPPING OF Evacuation in case of avalanche hazard

AVALANCHES Evacuation plans for 15 towns endangered by

Jonsson (1957) conducted pioneering work on recor@valanches have been made at Vedurstofa islands
ing the avalanche history of Iceland, including thgFigure 2). They are: Olafsvik, Patreksfjoraur,
available information about avalanches causing danBildudalur, Talknafjordur, Sudureyri, Flateyri, Studa-
age or fatalities from 1118 to 1957. A report onvik, isafjérdur, Hnifsdalur, Bolungarvik, Siglufjéréur,
avalanches from 1958 to 1971 with maps locatin@lafsfjordur, Seydisfjordur, Neskaupstadur and Eski-
the avalanches was published by Jonsson and Rigdraur (Vedurstofa islands, 1997).
(1972). The previously mentioned analysis of Bjdrns-  Dry slab avalanches are the primary hazard in
son (1980) is partly based on these reports. Sigvaldanost of the towns, but some areas are threatened
son co-ordinated a new edition of Jonsson's worlpy wet avalanches as well. There is a minor threat
(Jonssoret al, 1992), based on previous work andof dry avalanches affecting Sudureyri and Talkna-
more recent registrations (Rist, 1975; Jéns:son, 198fioraur, where there is more prominent hazard due
1983a, 1983b, 1984; Eyporsdottir, 1985; Agustssonp wet avalanches and landslides. Evacuation plans
1987; Magnusson, 1988, 1989, 1991, 1992). Sincgue to slush ow and landslide hazard are mostly
1990, information on avalanches has been collectegtganised locally, in each case in cooperation with
at Vedurstofa Islands and published in reports. JOfedurstofa islands. Hazard zoning and hazard maps
hannesson and Arnalds (2001) presented an up to daiethe towns have been made or are in preparation
overview of avalanches, as well as information abouit Vedurstofa islands. In addition, bingeyri, NW-
the costs of avalanche damage and protection megeland, and Faskradsfjordur, E-Iceland, are (in 2004)
sures. considered for hazard mapping due to landslide risk.

In recent years, intensive work has been in- Evacuation levels are dened according to
vested in registering avalanches in the vicinity ofavalanche paths, run-out of known avalanches and
the towns presented in Figure 2. Reports for eacthe results of avalanche modeling (J6hannegsanh,
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2001-2002). There are three main evacuation leveledurstofa islands, 1997). The weather description is
(Magnusson, 1996): based on the studies mentioned previously in this pa-

Evacuation level 1: An area where avalanchesP€l: as well as unpublished studies relating local con-
have occurred following moderate snow accumuladitions and particular weather characteristics. Details

tion. The extent of the evacuation area may be small@n avalanche paths and weather characteristics prior
than indicated by the avalanche history, where exX© avalanches in individual towns are summarized in

treme conditions are included. Frequent evacuatiof@Ples 3-17. The evacuation levels are included to
of homes can be expected. show the scale of the danger in the zone below the

. I . relevant source area. A short overview is given for
Evacuation level 2: An area which is predominantly each town

determined by known avalanches and topographic .

conditions that are similar to known avalanche path§!afsvik

Avalanche hazard is associated with heavy accumul@he two known avalanche events in Olafsvik (Figure
tion of snow. The area will be evacuated during im-Al) occurred when relatively large amounts of snow
pending weather conditions which are known to imhad accumulated during winds from S and SE.

pose a serious threat of avalanches. Patreksfjoraur

Evacuation level 3: An area which is considered The most severe avalanche hazard in Patreksfjordur
threatened by catastrophic avalanches that need n@igure A2), especially at Vatneyri, seems to be re-
be included in the known avalanche history, but argated to intense snowfall and/or snowdrift in easterly
considered possible; meteorological conditions witlind directions, i.e. from 60to 130 . This is asso-
extreme snow accumulation and extreme winds. Afciated with frontal zones moving slowly northwards
eas threatened during extremely rare meteorologicaler the area. Intensive rain and/or melting can cause
conditions are included. serious slush ow danger.

Evacuation level 2 1/2:In Neskaupstadur, level 3 Bildudalur

reaches down to the ocean in an extensive part of t_r?furing most winters there is not much show accumu-
town. Furthermore, the starting zones of the Varifion on the slopes above Bildudalur (Figure A3). Al-
ous avalanche paths have similar aspects resyltlng though rare, avalanche hazard may develop along the
avalanche hazard a large area at the same time. . Funtainside above the town, during intense snowfall
be able to evacuate smaller parts of the town, an iy, persistent westerly winds. Wet avalanches, slush
termediate level between levels 2 and 3 was de nedg, 5 |andslides and water oods are more likely than
dry avalanches. Intensive rain or sudden thawing can
Although permanent avalanche protection hasreate a severe avalanche danger in Bildudalur.
been constructed in some towns, level 3 evacuatioﬁélknafjijraur

plans are still in effect, as the risk can never be elimi- . .
nated completely. The town is mainly threatened by slush and water

. . ows, caused by intense rain or thawing. Evacua-
Where the hazard is mainly due to wet avalanches . )
L tions due to risk from dry avalanches were not consid-
or slush ows, evacuation is usually not prede ned,
L . . ’ered necessary and there are only a few recent mapped
but partly based on a subjective evaluation of the situ= . .
. . avalanches. Prede ned evacuation plans are designed
ation on each occation. : . .
with respect to ooding along two gullies.
Northern part of Vest roir: Sudureyri, Flateyri,
WEATHER LEADING TO AVALANCHES Sudavik, Isafjorour, Hnifsdalur and Bolungarvik

IN THE TOWNS AT RISK The most severe avalanche hazard in Northern-
A general description of weather related to avalanchegest rdir (Figures A4-A8) is related to snowfall with
for each town is given in the evacuation plansstrong winds from northerly directions, mainly N and
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NE. Heavy snowfall and persistent strong winds mayinds between N and E. The most frequent circum-
result in enormous snow accumulation in many of thatances creating avalanche hazard is intense snowfall,
starting zones of avalanches in N-Vest réir. Intensivesometimes during calm weather in the town but strong
snowfall during winds from SE can cause avalanchwinds in the mountains and out on the open sea. Tem-
hazard on slopes facing north in parts of isafjsrduperature at sea level is often slightly above freezing
and Hnifsdalur. In all of the towns in N-Vest rdir during snow accumulation preceding the most severe
there is frequently a serious threat of dry avalanchesayalanche events. North-easterly winds can lead to ac-
with the exception of Sudureyri. cumulation of snow on parts of the mountains above
the town as well as erosion of snow from other parts.
During avalanche weather, temperatures usually drop
The most severe avalanche hazard in Siglufjéréuis one gets farther away from the coast, and conse-
(Figure A9) is related to heavy snowfall with strongquently, the limits of snow and rain tend to be at a
winds from northerly directions. ~ Some of thelower level inland than at the coast. Intensive wet
avalanches with the longest run-outs (from Skollasnow accumulation sometimes occurs during ESE-
skél, Ytra-Strengsgil and Jérundargil) have been prexnd SE-winds.
ceded by persistent showfall during moderate winds Most of the |arges'[ avalanches since 1885 seem
and cold weather followed by strong winds leading tao have been dry avalanches, triggered after several
very rapid snow accumulation in the starting zones. days of NE-winds with snowfall on top of hard snow
surface in the mountains, and temperatures just be-

) low O C in the lowland. Debris- ow hazard is also
Avalanches with long run-out zones are UNCOMMOResent, especially from the Urdarbotn area.
along the mountainside above the town (Figure A10).

The main dry avalanche threat is considered to be aEskifjoréur

sociated with snowfall during easterly winds. Addi-The main threat in Eskifjoréur is due to slush ows,
tionally, the town is threatened by mud ows. debris ows and ooding (Figure A13), which is most
likely to occur during intense precipitation. Monitor-

Seydisfjérour Lo . . .
ing is necessary if snow has accumulated in gullies.
Analysis of weather related to avalanches in Seyd-

isfijorour (Figure All) is more complicated than in

most of the other towns in Iceland. Hazard may arise SUMMARY

in some of the avalanche source areas in most windn overview of the outlines of recorded avalanches

conditions during snowfall or sleet, but the most comin the vicinity of all major towns in Iceland that are

mon circumstances are associated with snowfall duendangered by avalanches has been presented graphi-

ing winds from NE or E. cally, together with a short description of the relevant
Although often warm, winds from SE may bring €lements of the weather prior to the avalanches. The

snow to the mountains above Seydisfjordur. During@Verview is based on avalanche records, which have
intense snow or sleet and moderate winds from Edeen reliable during decades in some towns, whereas
snow can accumulate on both sides of the fjord, cau#? other towns there was no record until after 1995,
ing wet avalanche hazard. Threat by wet avalanch@xcept for avalanches causing fatalities and/or dam-
and slush ows mainly occurs on the south side ofige to property.

town below Strandartindur. The town is also threat- The main characteristics of the weather prior to

ened by debris ows and an area of large mass-creegvalanches is heavy precipitation and strong winds.
The most severe avalanche hazard is generally also

Neskaupstadur associated with strong winds in the mountains and
Avalanche hazard can arise along the entire mountaiheavy precipitation during the days preceding a catas-
side at Neskaupstadur (Figure A12) in snowfall duringrophic avalanche. Avalanche hazard in N-Vest réir,

Siglufjéréur

Olafsfjorour
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in the central part of Northern Iceland and Aust rdir Porkelsson and Matthew Roberts for their editing con-
is predominantly associated with winds from north4ributions.

east or north. In most cases, the avalanches occur

on south-facing slopes, which are the lee slopes dur- AGRIP

ing northerly winds. This is, however, not always the = . . .

case, as e.g. in Siglufjérdur, where the snow accumu- | gréin pessarier ge 8y rlity r skrad snjo 65 og
lates in gullies when the wind blows along the mounSNjo 63avedur & 13 peéttbylisstddum a Islandi. Dreg-
tain slope. In some of the towns, avalanche hazard ol €ru kort sem syna Gtlinur & annad pusund skradra
curs during both northerly and southerly wind direc-Snjé 6da fram til arsins 2003. Algengasti undanfari
tions in different parts of the town. There is, in somenikilla snj6 63a er hvass vindur og mikil urkoma.
cases, a relatively small difference between wind di& nordanverdum Vestfjordum, Mid-Nordurlandi og
rections which cause accumulation in an avalanch@ustfjoréum falla 63 oftast i nordleegum vindi en pa
starting zone and wind directions that erode the snowafnast snjor hiémegin fjallanna i upptakasveedi sem
from the mountainside. The critical conditions de-visa moti sudri. | undantekningartilfellum safnast um-

pend on the aspect and form of the starting zones &alsverdur snjor i hlidar samsida vindatt og sums stad-
well as the fetch for snowdrift. ar getur litil vindattarbreyting valdid mikilli breytingu

a snjoésofnun.

FUTURE WORK REFERENCES

Avalanche chronology and recording is a continual zggstsson, K. 1987. Snj6 63 4 islandi veturna (Snow
and essential process. With the present effort of reg-  avalanches in Iceland) 1984/85 og 1985/@kull, 37,
istration of avalanches, a good database will continue  91-9s.

to improve. At present, the main emphasis is only Arnalds, b., K. Jénasson and S. Sigurdsson 2004.
on mapping for towns where the information is valu- Avalanche hazard zoning in Iceland based on individ-
able for hazard mapping. Improved digital informa- ual risk.Ann. Glac, 38, 285-290.

tion on the topography will gradually make it pos- Bjérnsson, H. 1979. Snjé 68 og shj6 6davarniNattiru-
sible to create maps of all the available geographic  freedingurinn 49, 4, 257-277.

avalanche information in Iceland. This will provide Bjérnsson, H. 1980. Avalanche activity in Iceland, clinsati
important background for hazard mapping for farms  conditions, and terrain feature3. Glaciol, 26(94),
and outdoor activities. 13-23.

During the next years, the construction of perma- Bjornsson, H. 2001. Veaqr i addraganda snj6 6édahrina a
nent avalanche protections will continue in most of ~ Siglurdi. Vedurstofa Islands - Greinargerd, 01018,
the towns. In spite of these protection measures, there  Reykiavik, 22 pp. (lcelandic Meteorological Of ce -
will always be a remaining risk. Avalanche warn- Report: Weather related to avalanche cycles at Siglu-

ings and evacuations of residential areas will therefore fioraur.) } o )
continue to be necessary. Bjornsson, H. 2002. Vedur i addraganda snj6 6dahrina

& nordanverdum Vestfisrdumvedurstofa islands

Greinargerd, 02019, Reykjavik, 75 pp. (Icelandic

Meteorological Of ce - Report: Weather related to
This work would not have been possible without avalanche cycles in the northern part of Vest rdir.)

the intensive Work’of employees at the avalanche secggilsson, J. G. 1995a. Snj6 68i8 4 Studavik. Addragandi

tion at Vedurstofa Islands forming the background for ~ og orsok Fréttarit Landsbjargay 1-95, 17-19.

this paper. We are grateful to Tomas Johannessorggilsson, J. G. 1995h. Snj6 638 & Flateyri. Addragandi

Magnus Tumi Gudmundsson, Helgi Bjornsson, and  og orsok Fréttarit Landsbjargar 5-95, 20-23.

two anonymous reviewers for comments on the sci-Egilsson, J. G. 1996. Two destructive avalanches in Ice-

enti ¢ aspect of the paper and Amy Clifton, Bardi land. In: ISSW'96. Proceedings of the International

Acknowledgements

JOKULL No.56 9



Haraldsdéttir et al.

Snow Science Workshopanff, Canada. The Cana- Jéhannesson, T., J. O. Larsen and J. Hopf 1998. Pilot
dian Avalanche Association, Revelstoke, BC, Canada,  Project in Siglufjordur. Interpretation of observations

264-267. from the winter 1996/97 and comparison with simi-
Eyporsdottir, K. G. 1985. Snjo 68 & slandi veturinn 1983- lar observations from other countriegedurstofa Is-
1984.J6kull, 35, 121-126. lands - Greinargerd VI-G98033, Reykjavik, 25 pp.

Fridriksson, R. F. and H. Olafsson 2005. Estimating errors  (Icelandic Meteorological Of ce - Report.)
in wintertime precipitation observations by compari- Jéhannesson, T. and b. Arnalds 2001. Accidents and eco-
son with snow observations. Proceedings of the Int. nomic damage due to snow avalanches and landslides

Conf. Alpine Meteorol.J). Croatian Meteorol. Soel0, in Iceland.Jokull, 50, 81-94.
695-697. Jéhannesson, T., b. Arnalds and L. Tracy 2001-2002. Re-
Guttormsson, H. 1975a. Snj6 63in i Neskaupsta- sults of the 2D avalanche model SAMOS for Bolung-
bok Slysavarnafélags island§The avalanches at arvik and Neskaupstadur, Eskifjoraur, Isafjsrdur and
Neskaupstadur.) Hnifsdalur, Seyaisfiéraur, Siglufjiérduvedurstofa is-
Guttormsson, H. 1975b. Snj6 68in i Neskaupstad. lands - Greinarger$01011, 02013, 02018, 02008 and
Sveitarstjornarmgl 1, 3-6. (The avalanches at 01019, Reykjavik. (Icelandic Meteorological Of ce -
Neskaupstadur.) Reports.)
Haraldsdottir, S. H. 1997. Snjo 6dasaga Neskaupstadar.Jénsson, H. H. 1981. Snj6 63aannall aranna 1975-1980.
Rit Vedurstofu IslandsVI-R97002, Reykjavik, 214 (Snow avalanches 1975-1980jikull, 31, 47-58.
pp. (Icelandic Meteorological Of ce - Research Re- jgnsson, H. H. 1983a. Snj6 68 & islandi veturinn 1980-
port: The avalanche history of Neskaupstadur.) 81. (Snow avalanches in Iceland 1980-8I)kull, 33,
Haraldsdéttir, S. H. 1998a. Snj6 68 ur Skollahvilft - 149-152.
Snj6 63ahrinan i oktéber 1995Rit Vedurstofu Is-  jansson, H. H. 1983b. Snj6 65 & Islandi veturinn 1981-
lands VI-R98003, Reykjavik, 56 pp. (Icelandic Me- 82. (Snow avalanches in Iceland 1981-8®kull, 33,

teorological Of ce - Research Report: The avalanche 153-154.

at Skczllghwlft-The avalanche cycle in October 1995.) Jénsson, H. H. 1984. Snj6 63 & islandi veturinn 1982-
Haraldsdottir, S. H. 1998b. The avalanche at Flateyri, Ice- g5 (Snow avalanches in Iceland 1982-8Bykull, 34

land, October 26th 1995 and the avalanche history. In: 159-164. Y

i\.,;::rslg;]eesézggg;g]ro\ig:gr&gjnzgst\;earlsz?Iesq%Vgg‘]énsson’ 0. 1957. Skridufdll og snj6 68, I-Il. Akureyri,
' ’ Y, Viay ! " Nordri. (Landslides and avalanches, I-1.)

Norwegian Geotechnical Institute203, Oslo, 122— ; ! ] L T B
g Y Jonsson, O. and S. Rist 1972. Snj6 606 og shj6 6dahaetta &

127. P o
Haraldsdottir, S. H., H. Olafsson, Y. Durand, G. Giraud, _, Island|.'JokuII, 2,1’ 24-44. i .
and L. Merindol 2004. A system for prediction of Jonsson, O., S. Rist, H. G. Pétursson and J. Sigvaldason

avalanche hazard in the windy climate of Icelafdn. 1992.Skridufoll og snj6 69 I-Il. Reykjavik, Bokadit-

Glaciology, 38, 319-324. géafan Skjaldborg. (Landslides and avalanches, I-111.)
Hestnes, E. 1985. Skredfare | arealbruksammenhengJdonsson, T. 1998. Hiutfallslikur snj6 6daatta & Vest-
Studietur i Island 30.07-05.08.84orges Geotekniske fiordum og a Austfj6réum.Vedurstofa Islands -
Institutt, Oslo, Norway. Tech. Rep. 58030-3. Greinargerd VI-G98013, Reykjavik. (Icelandic Me-

Jéhannesson, T. and T. Jénsson 1996. Weather in Vest r3ir  t€orological Of ce - Report: Probable wind directions
before and during several avalanche cycles in the pe- rela}tgd to avalanches m}Vest réir and A“.S,t r’6|r.) o
riod 1949 to 1995Vedurstofa islands Greinargerd, ~ Karlsdottir, S. 2003. Vedur i addraganda snj6 6dahrina a

Vi-G98013, Reykjavik. (Icelandic Meteorological Of- Seyais r3i. Vedurstofa slands - Greinarge®2006,

ce - Report.) Reykjavik, 32 pp. (Icelandic Meteorological Of ce -
Johannesson, T., K. Lied, S. Margreth and F. Sander- Report. Weather related to avalanche cycles at Seyd-

sen 1996. borf fyrir snjo 6davarnarvirki a islandi. isfjordur.) )

Y rlit og mat & kostnadi / An overview of the need Magnusson, M. M. 1988. Snj6 68 a Islandi veturinn

for avalanche protection measures in Icelamit 1986/87.J0kull, 38, 98-102.

Vedurstofu IslandsVIi-R96003/04, Reykjavik. (Ice- Magnisson, M. M. 1989. Snj6 63 & islandi veturinn

landic Meteorological Of ce - Research Reports.) 1987/88.J6kull, 39, 114-117.

10 JOKULL No. 56



Avalanches in coastal towns in Iceland

Magnisson, M. M. 1991. Snj6 68 & Islandi veturinn Vedurstofa Islands 1997-2004. Snj6 6dasaga Bildudals,

1988/89.Jokull, 41, 99-102. Bolungarvikur, Eskifjardar, Flateyrar og Onundar-
Magnisson, M. M. 1992. Snj6 68 & slandi veturinn 1989- fiardar, Isafjardar og Hnifsdals, Neskaupstadar,
1990.J6kull, 42, 97-101. Olafsfiardar, Olafsvikur, Patreksfiardar, Seydis-

Magndsson, M. M. 1996. Preparedness of the Ice- fiardar, Siglufiardar, Stidavikuiedurstofa islands -
landic Meteorological Of ce in response to potential Greinargerd 03001, 02037, 02012, 02036, 03011,

avalanche danger. IProceedings of the ISSW'96. In- Vi-R97002, 04015, 03005, 03002, 02009, 010186,
ternational Snow Science Workshdpanff, Canada. 03004. (Icelandic Meteorological Of ce - Reports:

The Canadian Avalanche Association, Revelstoke,  The avalanche history for 13 towns in Iceland in 12
BC, Canada, 53-59. reports including maps.)

Magnusson M. M. 1998. The buildup of the avalanche sec-  (http://www.vedur.is/snjo od/haettumat/annalar.)
tion of the Icelandic Meteorological Of ce. IfPro-
ceedings of the International Snow Science Workshop A di
1998 132-139. ~ Abpendix
Male, D. H. 1980. The Seasonal Snowco@ynamics of The Appendix includes Figures Al to A13 show-
Snow and Ice Masse805—395. ing the surroundings of 13 towns. Outlines of
Olafsdéttir, U. 1996. Lavinen i Sudavik den 16. Januarf’ivalamhes' as well as tf_]e_ eva_cuatlon plan_s are pre-
1995. Polarfront, 23(89), 12—15. sented. The towns are divided into evacuation areas,
Olafsson, H. 1998. Vedur fyrir snjé 6dahrinur i Neskaup- formed t_)y vertlgal lines dependlng on f’;lvalanche paths
stad 1974-1995Vedurstofa islands - Greinargey&/i- and horlzonta! lines showing evacuation levels (1-3),
G98015, Reykjavik, 19 pp. (Icelandic Meteoro|ogica|as presented in Tables 3-5 anq 8-17. T_he correlat_lon
Of ce - Report: Weather related to avalanche cycles apetween the gures and tables is shown in the heading
Neskaupstadur 1974-1995.) of each table.

De Quervain, M. R. 1975. Avalanche Problems of Ice-
land. Analysis and recommendations for further ac-
tion. Eidgenossisches Institut fur Schnee und Law-
ineforschung Weiss uhjoch-Davos, CH. Tech. Rep.,
G75.51.

Rist, S. 1975. Snjé 6daanndll aranna 1972 til 1975. (Snow
avalanches in Iceland 1972-1973%kull, 25, 47-71.

Régnvaldsson, O., P. Crochet and H. Olafsson 2004. Map-
ping of precipitation in Iceland using numerical simu-
lations and statistical modellintyleteorol. Zeitschrift
13(3), 209-219.

Vedurstofa  Islands 1997. Greinargerdir  um
snj6 60aadsteedur  vegna  rymingarkorta  fyrir
Bildudal, Bolungarvik, Eskifjérd, Flateyri, isafjord og
Hnifsdal dsamt Sudureyri, Neskaupstad, Olafsfjord,
Olafsvik, Patreksfjord, Seydisfjord, Siglufjprd, Suda-
vik og Talknafjord.Vedurstofa islands - Greinargerd
Vi-G97010, Vi-G96004, Vi-G97011, Vi-G96005,
VI-G96006, Vi-G96007, VIi-G97012, Vi-G97013,
VI-G96008, Vi-G96010, Vi-G96009, Vi-G96011,
Vi-G97014. (Icelandic Meteorological Ofce -
Reports: Descriptions of the avalanche situation in 15
towns in Iceland in connection with evacuation maps.)
(http://www.vedur.is/snjo od/rymingar.)

JOKULL No.56 11



Haraldsdéttir et al.

Figure A1 and Table 3: Avalanche weather and paths in Olaf$Vilceland. -Y rlit yfir snjo 63, rymingar-
sveedi og snjo 6davedur i Olafsvik.

Evacuation areas | Avalanche weather and wind di- | Avalanche paths and noti cation
rections for snowdrift accumula-
tion
Snowdrift accumulation in southerly and westerly wind$/\(%,
Olafsvikurenni Southerly winds and snowfall. Steep mountainside, cliffs at the top and steep gravel beds
downhill. Evacuation level 2.
Ennishlid Snowfall in westerly winds or calm Open slope without de ned avalanche paths. Two clp-
weather. formed bowls are located below the cliffs close to the top.
Evacuation level 3.
Tvisteinahlio Snowfall in southerly winds. A low slope without de ned paths. A relatively large
fetch south of the slope. Old supporting structures atjthe
top of the hill. Evacuation level 2.
Hrafnabjorg (Southerly winds.) A low slope without de ned paths. Low cliffs at its top,
gravel bed down slope. Evacuation level 3.

12 JOKULL No. 56



Avalanches in coastal towns in Iceland

Figure A2 and Table 4: Avalanche weather and paths in Pdjibedar, S-Vest rdir. —Y rlit yfir snjo 68,
rymingarsvaedi og snjo 6davedur & Patreks roi.

Evacuation zone

Avalanche weather and wind directions for snowdrift
accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NW-NE-SE. Rain and timg

Vatneyrarsveedi Winds from NE-SE with intense snowfall and/or snow-The starting zone is bowl shaped, surrounded|by
drift. Accumulation to the fetch in many wind directions, cliffs. A very large fetch NE of the town. Evac
especially from W. Afterwards the hazard can becomeation levels 1-3.
enormous in strong winds from NE-SE.

Klif Most severe hazard in winds from N-NE from the mou

tain edge or during intense snowfall. Erosion of sn
from the mountainside in most types of weather.

n-The edge is convex, with few gullies or cuts.
WEvacuation level 3.

Stekkagil/ Geirseyrargil

intense rain, melting. Snow accumulation in winds frg
NE-E along the mountainside, and from the mountain
in winds from N-NE.

mThe gully is deep, wider at the top, with debr|
offan down slope. Slush ows. Part of the zone |is

7]

shared by Sigtlinssveedi. Evacuation level 2.

Sigtinssveedi

Snow accumulation in winds from NW-N from the moun- The edge at the top of the hillside is convex, with
tain top or intense snowfall. During winds from NE ero-two shallow gullies. Slush ow and landslides

sion occurs from the mountainside (into Stekkagil).

from Litladalsa. Part of the zone is shared
the Stekkagil area. Evacuation level 2.

by
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Figure A3 and Table 5: Avalanche weather and paths in Billdwd&-Vest réir. —Y rlit yfir snjé 60, ryming-
arsvaedi og snjo 6davedur i Bildudal.

Evacuation Avalanche weather and wind direc- | Avalanche paths and noti cation
areas tions for snowdrift accumulation

Snowdrift accumulation in westerly winds. Rain and melting

Gilsbakkagil Westerly winds with snowfall. Rain Gilsbakkagil is 400-500 m wide and very rough at the top, nar-

Milligil and melting. rows farther downhill and curves down to a debris fan. Evagu-
ation due to mud and slush ow hazard (de ned in each case).
Large fetch.

Budargil Snowdrift from a large fetch in west{ The gully is 400-500 m wide at the top and narrows down tp a

erly winds. intense rain or melting aft debris fan. Endangered by mud and slush ows, water oodipg
terwards can create severe hazard. | and wet avalanches. Evacuation planned in each occasico due
mud and slush ows. Evacuation level 2.

North  of Open slope without de ned paths. Cliffs at the top and dehbri
Budargil fans farther downhill. No evacuation.

S
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Table 6: Avalanche weather and paths in Talknafjéréur, S:x&r. — Y rlit yfir rymingarsvaedi, snjo 6da-
vedur og farvegi a Talkna roi.

Evacuation areas

Avalanche weather and wind direc-
tions for snowdrift accumulation

Avalanche paths and noti cation

Probably snowdrift accumulation in winds from E, SE and SW.
Rain and melting. No history of avalanches before 2003.

Tungufellssveedi

Rain and melting.

Slush ows. Evacuation due to slush ow hazard or water
ooding. Evacuation level 2.

Geitarsveedi

intense rain or melting after accumulg
tion in a bowl formed starting zone up
hill. Snow accumulation can probabl

a-Evacuation especially due to slush ow hazard, but also
- in case of dry avalanche hazard from the bowl betwgen

breeze from SW.

occur during E and SE winds as well Ts

y Innra- and Ytra-Geitarhorn. Evacuation level 2.

Table 7: Avalanche weather and paths in Sudureyri, N-Végt r— Y rlit yfir rymingarsvaedi, snjé 6davedur
og farvegi & Sudureyri.

Evacuation areas

Avalanche weather and wind direc-
tions for snowdrift accumulation

Avalanche paths and noti cation

Rain and melting. No history of avalanches.

SE-part of the
town

Avalanche hazard in enormous snow-Locally de ned evacuation due to slush ows or land
fall. intense rain or intense melting canslides. North facing slope. Sea- ooding in town due to

cause slush ow and landslide hazarq

. avalanches at Nordureyri on the other side of the fjord.
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Figure A4 and Table 8: Avalanche weather and paths in Flatsyyest rdir. — Y rlit yfir snjé 606, rymingar-
svaedi 0g snjo 6davedur a Flateyri.

Evacuation areas

Avalanche weather and wind direc-
tions for snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NW-ENE.

Innra-Baejargil

Accumulation in winds from northerly
directions, from the top of the moun
tain in winds from NW to NE and from
the side in more westerly winds. Lit
tle accumulation in more easterly d
rections.

A gully, 250 m wide at the top, narrowing downhill. Th

below. A large fetch for snowdrift. Protections with g
+ avalanche dam. Evacuation 1997, levels 1-3. At preg
- level 3.

- opening of the gully is at 200 m a.s.l. with a gravel fan

e

n
ent

Skollahvilft

Snowfall and snowdrift in northerly
winds. Accumulation from the moun
tain top in winds from NW-ENE, and
from the side in more easterly wind
Little accumulation in more westerly

A gully or a bowl, 700 m wide at its top, the gully oper
+ ing at 180 m a.s.l., where the width is 20-30 m. Fart
downhill a mud fan. Relatively large fetch. Protectio
5. with an avalanche dam. Evacuation 1997, levels 1-3.
present level 3.

winds.

ner
ns
At

16 JOKULL No. 56



Avalanches in coastal towns in Iceland

Figure A5 and Table 9: Avalanche weather and paths in Sugiivilest rdir. — Y rlit yfir snjé 68, rymingar-
svaedi 0g snjo 6davedur i Sudavik.

Evacuation areas

Avalanche weather and wind direc-
tions for snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NW-NE.

Sudavikurhlid

Most intense snow accumulation duy-

ing winds from N-NW. NE-wind
erodes snow from the mountainside.

Shallow paths in cliffs on top of the mountainside wi
loose debris or gravel farther downhill. A ridge on tg
of the mountain causes local snow accumulation. Win
residence is now prohibited within this zone. Perman
homes have been built elsewhere. Evacuation 1997,
els 1-3.

Tradargil

Accumulations from a relatively large
fetch on the top of Sudavikurfjall ir
winds from NW-NE. Accumulation in

The starting zone is on an open mountainside with a
ned gully farther down and below it a gravel fan. Th
homes have been moved. Winter residence prohibi

the starting zone from the side in windsEvacuation 1997, levels 1-2.

from NE.

Eyrardalssvaedi
(the “New
Sudavik”)

Accumulation in Sauratindar from the
mountain top in winds from NE, bu
from the side along Sauradalur in
winds from NW (considered unlikely)

The starting zone in S-Sauratindar and/or in the mo
tainside at Kofrahdgg, mostly on open hillsides.

JOKULL No.56 17
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Figure A6 and Table 10: Avalanche weather and paths in isaffoN-Vest rdir. — Y rlit yfir snjo 68, ryming-

arsveedi og snjo 6davedur & isa roi.

Evacuation areas

Avalanche weather and wind directions
for snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NW-NE, SW and SSE

Kubbi Snow accumulation from the mountain td
in winds from SW. Known avalanches i

pFlat or concave mountainside without de ned avalang
N paths. Evacuation level 2.

he

SSE-storm with intense snowfall (unusugl
weather).
Seljalandshlio, Snow accumulation from the mountain tgp In the eastern part of the area the avalanche paths are in{gul-
Seljalandshver of Eyrarfjall in winds from NW to NE (a| lies with at gravelfans downhill. In the western side aboye
relatively large fetch). During winds from Seljalandshver the paths are on an open mountainside,avier
N-NE snowdrift from the top of Eyrarfjall| Seljalandsmdli affects the run-out of the avalanches. Dam
and Gleidarhjalli into Seljalandshlid, snow completed 2004. Evacuation in 1997, levels 1-3. At present
accumulates from the sides to the gullies.| level 3.
Nedan Gleidarhjalla Generally little snow accumulation. - Shallow gullies in cliffs at the mountainside with gravelbe
(Eyrarhlid-Eyrarfjall)  (be-| sibly snow accumulation in strong winds low. A ca. 400 m wide shelf above cliffs on the mountaip.
low Gleidarhjalli) from NW-N. Evacuation of homes only during exceptional circumstanges

Evacuation level 3.
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Figure A7 and Table 11: Avalanche weather and paths in HaliisdN-Vest rdir. —Y rlit yfir snjo 68, rym-
ingarsveedi og snjé 0davedur i Hnifsdal.

Evacuation areas

Avalanche weather and wind directions for
snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from SE, NW-NE

o

Hnifsdalur, S Snow accumulation in strong winds from SE,Avalanche paths on an open, at mountainsid
(Bakkahyrna) when snow is transported from Eyrarhlid overEvacuation level 2.

the mountain shoulder. Snow accumulation|is

not anticipated during SW-winds.
Hnifsdalur, N Snow accumulation from the mountain top [nThe paths are mostly de ned to three gy
(Buoarfjall - winds from NW-N from Seljadalur. The gult lies: Budargil, Tradargil, Hraunsgil. Permg
Budarhyrna) lies get lled from the side in winds from NE| nent homes have been moved as winter r¢

when snow accumulates in the lower parts
the gullies. Large avalanches seem to be
sociated with snow accumulating in the upp

otlence is prohibited. Evacuation 1997, leve
ad-3. At present evacuation levels 2-3.
er

parts of the gullies.

I
|
bSi-
2ls
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Figure A8 and Table 12: Avalanche weather and paths in BaluikgN-Vest rdir. — Y rlit yfir snjé 69, rym-
ingarsveedi og snjé 6davedur i Bolungarvik.

Evacuation areas

Avalanche weather and wind directions for snow-
drift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NW-NE

Gilin Possibly accumulation from the mountain top jnUsually erosion from the mountainside in wing
winds from N-NW. Small fetch. from NE. Shallow gullies, not much potential a
cumulation. The snow accumulates in Bollagil
winds from NW from the mountain top. Evacuatio
levels 1-3.
Ufsir In winds from N-NW snow is transported from the An open mountainside. A small shelf along parts

edge of the mountain to the mountainside. No fet
An intense snowfall in calm weather or breeze frd
NW-NE. Snow eroded in winds from NE.

ththe hillside. Evacuation levels 1-3.

m

"

S 5

Ernir (Horse stalls)

Snow accumulation from the mountain above
winds from NW, which is not common. Snowdri
can accumulate in the gully from the side in win
from NE.

inThe avalanche path is in two uphill gullies mergin
farther downhill into a well de ned gully. Evacua:
stion levels 1 and 3.

“Sheep-houses and
shrails at Minni-HIig”

The responsibility of the civil guard.
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Figure A9 and Table 13: Avalanche weather and paths in $agfuir, N-Iceland. -Y rlity r snjo 60, ryming-
arsveedi og snjé 6davedur & Siglu roi.

Evacuation areas

Avalanche weather and wind directions for snow-
drift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in northerly winds. NW-NE, NW-S\Welerze

Jorundarskal - Strengsgil

Northerly winds. Hazard due to snowdrift from th
mountains in winds from NW-N. Breeze from NW
SW in the mountains can lead to snow accumulati

e A wide gully from Jérundarskal, narrows dowrn
- hill. Sydra- and Ytra-Strengsgil are well de ne
pngullies down slope. Partly protected with g
avalanche dam. Evacuation 1997, levels 1-3
present level 3.

>

at

Fi adalasveedi sydra
(southern part)

Possibly snow accumulation in the upper part of
area during strong winds from NW.

hd=rom Ytra-Strengsgil to Fi adalagil. Two gul;
lies are in this area. Evacuation levels 1-3. N
houses on 1.

No

Fi adalasveedi
nyrdra (northern part)

Strong winds from NW can lead to evacuation
level 3. Snow accumulates in northerly winds
the downhill part of the slope, and in the upper p
in winds from N-NW simultaneous with snowdrif]
from the mountains.

atThe upper partis a bowl, and shallow gullies fy
atther downhill. Evacuation levels 1-3.

art

[

I

Gimbraklettar to Hvanneyrarg
(Hvanneyrarskal)

Accumulation if wind blows into the fjord along th¢
mountainside. A long lasting sleet can lead to a le
1 evacuation.

2 A slope with gullies. Evacuation levels 1-2.
el

Gréuskardshnjukur,

sydri hluti (southern part)

Winds from NE.

Evacuation levels 2-3.
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Figure A10 and Table 14: Avalanche weather and paths in ffidadsir, N-Iceland. - rlit yfir snjé 68, rym-
ingarsvaedi og snj6 6davedur & Olafs rdi.

Evacuation ar-
eas

Avalanche weather and wind directions
for snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in northerly winds.

ur.

Tindaoxl Erosion from the mountainside in northerly Snow avalanches are rare. Mud ows can occ
winds, which is also the main snowfall wind Evacuation level 3.
direction.
(Horse stalls) The responsibility of the civil guard.
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Figure A1l and Table 15: Avalanche weather and paths in Sg§dur, E-Iceland. -Y rlit y r snjo 68,
rymingarsvaedi og snjo 6davedur a Seydis roi.

Evacuation areas

Avalanche weather and wind directions for
snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from SE, E, NE, W. Rain andting

Strandartindur -
Fjaréarstrond

Snowdrift in winds from SE and E.

els 1 and 3.

Wet avalanches from several gullies. Small as well as deep
gullies. Hazard due to mud and slush ows. Evacuation Igv-

Botnar

intense, continuous snowfall in winds from S-S
not common. Intense rain and intense melting.

F,East of Budara to the west of houses in the town. Sev
gullies and streams in the area. Slush ows possible fr
Hadegisa. Evacuation level 3.

eral
Dm

Bjoélfur

Winds from NE in the whole area. Accumulatiop Several gullies.
to Kélfabotn from Haugar in winds from W. Accut
mulation to the side of Haugar in winds from NE &
well as in winds from W and E in case of already

much accumulated snow.

zone. The larger avalanches from the top part of Bjélfur
snot follow gullies. Evacuation levels 1-3.

Kélfabotn is a big bowl-formed starting
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ern part of the area, open mountainside towards the sout
side. Dam under construction 2004. Evacuation level 1.

n The area is limited between a ridge between Seydisfjorour
n and Vestdalur, to Krékhryggur. Deep gullies in the north-

hern

JOKULL No.56 23



Haraldsdéttir et al.

Figure A12 and Table 16: Avalanche weather and paths in Ngsitadur, E-Iceland. ¥ rlit y r snjé 60,
rymingarsvaedi og snjo 6davedur i Neskaupstad.

Evacuation areas

Avalanche weather and wind directions for
snowdrift accumulation

Avalanche paths and noti cation

Snowdrift accumulation in winds from NE-E, N

Innra-Trollagil. A catching dam will shortly be construdte
Evacuation levels 2 and 2,5.

Stéraleekjarsveedi | Winds from NE-E simultaneous with snowfall. | Three main gullies. Wet avalanches. Evacuation levels 2 gnd
3.

Bakkasveaedi Winds from NE-E simultaneous with snowfall. Two main gullies. Evacuation levels 2, 2,5 and 3.

Drangaskards- Winds from NE-E simultaneous with snowfall. | Much snow accumulation possible at Drangaskard and $ka-

sveedi gil. Debris ow hazard below Urdarbotnar. Protections with
an avalanche catching dam and supporting structures. Evac-
uation 1997, levels 2, 2,5 and 3. At present evacuation lgvel
3.

Millisveedi Winds from NE-E simultaneous with snowfall. | Not well de ned paths. Evacuation levels 2 and 3.

Trollagil Winds from NE-E simultaneous with snowfall. | Innra- and Ytra-Tréllagil. Huge accumulation possible |in

Midstrandarskards-
svaedi

Winds from NE-E simultaneous with snowfall.

Mostly in several gullies. Evacuation levels 2 and 3.

Gunnolfsskards-
svaedi

Winds from NE-E simultaneous with snowfall.

Snowdrift in strong winds from N.

Evacuation levels 2 and 3.
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Avalanches in coastal towns in Iceland

Figure A13 and Table 17: Avalanche weather and paths in jes8ir, E-Iceland. -Y rlit y r snj6 68, rym-
ingarsveedi og snjé 6davedur & Eski roi.

Evacuation Avalanche weather and wind direc- | Avalanche paths and noti cation
tions for snowdrift accumulation

Snowdrift accumulation in winds from W. Rain and melting

Innan Bleiksar (west Winds from W with snowfall. Large| The slope is barely steep enough to trigger
of Bleiksa) fetch. Rain and intense melting. avalanches.

Bleiksa - Grjota Known oods and wet avalanches. Open moun-
tainside without de ned avalanche paths. The
slope is steep enough for dry avalanches to fall.
Evacuation level 3.

Grjéta - Hlidarendaa Uneven landscape, cut by a curving stream|, a
“shelf” on the hillside. Known slush ow when
a snow-ice dam broke.

Utan Hlidarendaér A relatively at mountainside without avalanch
(east of Hlidarendaa) paths. Evacuation level 3.

(1)

JOKULL No.56 25



