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Hlutfallslfkur snj6fl6oaatta a Vestfjoroum og Austfjoroum

Inngangur
Su lauslega athugun sem her feI' a eftir er einungis hugsua til ao gefa gr6fa fyrstu
hugmynd um snj6fl60aahættu I mismunandi vindattum. Hafa verour I huga ao
athugunin kemur engan veginn I stao Itarlegrar uttektar sem stefnt er ao PVI ao gera a
næstu, arum, uttektar par sem hinn st6ri gagnagrunnur Veourstofunnar verour nyttur til
fulls.

Snj6fl6oaåhætta
Talio er ao lIkur a purrum snj6fl6oum raoist af ymsum pattum og ao peirra sterkastir
seu urkomuakefO, hiti, vindhraoi og vindatt. Neoan fjalla ræost vindatt mjog af
landslagi. VindattatlOni I fjorounum fyrir vestan og a"ustan getur PVI veriO nokkua
onriur en er a fjollum og VIst er ao afskaplega erfitt er ao segja til hvaoa vindatt er
raunverulega rlkjandi I fjallahæo ut fra einni eaa tveimur athugunum I bygga.
prystisvio er mun heppilegra til sllks mats. TlOnigreining prystisvios hefur hins vegar
ekki enn fario fram. Ur vondu er PVI ao raoa.

Svo vill til ao sa sem petta skrifar geroi fyrir meira en 15 arum nokkua Itat"lega uttekt a
ofvioratloni a fslandi (Trausti J6nsson, 1982). Par kemm m.a. fram hver tlOni ofviora
af hinum 8 hOfuaattum er. Ofvioradagur er skilgreindur sem sllkur ef fj6roungur
veoursWova gefm upp ao vindhraoi hafi nao 9 vindstigum eaa meira pann dag eaa ao
tfundi hluti sWava hafi gefio upp 1Ovindstig eaa meir. Nu er pao svo aa pessi uttekt a
via aUt landio og VIst er ao tlOni ofviaravindatta a Vestfjoroum og Austfjoroum er
ekki hin sama og ao meoaltali a landinu. p6 voru pao ekki nema um 6% ofviorana sem
ekki t6kst ao flokka a einhverja serstaka vindatt. Petta var einkum er djupar lægair
gengu pvert yfir landio. ffIestum tilvikum er vindatt pa noralæg a VestiJoroum, en a
Austfjoroum a annao via. Par hefur I jJessum tilvikum oftast veriO vestlæg att af
einhvelju tagi. f PVI sem her feI' a eftir er 6% dreift a norolægu attimar a Vestfjoraum
jJannig aa I hlut norovestanattar kemm 1%,2% I hlut noroanattar og 3% a
noraaustanattina. Pessar Wlur eru lagaar via grunntfanina sem ut ur aournefndri
athugun kom. Utkoman er PVI efsta talnalfnan I tOflu (l). f Ij6s kemm aa
noroaustanveam eru tlOust illviora, en suovestan- og vestanveorin eru litlu færri. Å
Austfjoraum er 6% aournefndu skipt nokkua fljalslega pannig ao 3% bætast via
grunnWluhlutfall suovestanattarinnar, 2% bætast via vestanattina, en l % via
norovestanattina. Pessi skipting getur ao sjalfsogou orkao tVlmælis, en er tilfæro I
tOflu(2), efstu lInu.

Nu er pao svo ao I norolægum attum er talsvert kaldara en I hinum sualægu. f
sunnanattum a vetrum er oftast hlaka og lfkm a pmrum snj6fl6aum PVI litlar. Athugun
var PVI gera a hitafari hinna mismunandi vindatta. Til grundvallar voru lagoar
athuganir a Hornbjargsvita og Dalatanga f jan, feb og des 1991 - 1995. Åkveoio var ao
sleppa hægviori og taka aoeins meo pau til vik par sem mesti vindur a milli athugana
var 22 hnutar eaa meiri (>5 vindstig). SlOa var talio hversu oft hlutfallslega hiti var
mInus 1,O°C eaa lægri. Niourstoour jJeirrar athugunar ma sja I annarri lInu ItOflunum
(tafla 1; Hornbjargsviti, tafla 2; Dalatangi). Åstæoa pess ao einmitt pessi hiti var
valinn er su ao se petta kalt via sj6 ma reikna meo ao hiti 1500 m hæo se nærri 5 stiga
frosti eaa jafnvellægri. Athyglisvert er ao bera saman hitatlOnitOlurnar fra Dalatanga



og Hornbjargsvita. se pao gert sest m.a. ao frost er alfka oft a baoum stoovum f
noravestanatt. Her verour ao taka skyrt fram ao alis ekki eru endilega somu
athuganatfmar sem liggja til grundvallar. Meoan petta frost er f 90% tilvika f noraanatt
a Hornbjargsvita er pao f 68% til vika aDalatanga, f noroaustanattinni em tolurnar
75% a Hornbjargsvita, en 45% aDalatanga. Mestu munar p6 f suovestan- og vestanatt,
mjog lftio er um frost aDalatanga f jJeim attum.

,
Hlutfallsleg tiOni snjoflooaatta
Pessar tvær talnaraoir f tOfiunum eru jJvf hver um sig mal a tveimur af peim skilyroum
sem akvaroa snj6fIMalfkur. Via jJetta mætti bæta skilyroum um ao (trkoma se a
svæoinu, en pao var ekki gert her. Aoalastæoan er su ao her var einungis iitio a eina
stoa f hvorum landshiuta og jJao f skamman trma. Hafa ber f huga '10 hluti
athugananna er haour innbyrais (hiti breytist sjaldan mikio fra einni athugun til
annars). Petta skekkir vafalftio niourstoaur f peim attum sem koma sjaldan fyrir a
tfmabiiinu. Petta bendir a enn frekari varuo via notkun talnanna.

Neosta talnalfnan f tOflunum er sfOan einfaldlega fengin meo pvf ao margfalda efstu
lfnuna meo peirri f miojunni og setja sfOan hæstu tOluna Cf noroaustanattinni) = 1. Meo
pessu m6ti ma fa einskonar mat a pvf hversu snj6fl60 eru mikio sjaldgæfari f t.d.
vestanatt en f noroaustanatt. Samkvæmt jJessu ættu purr snj6fl60 ao vera 3 - 4 sinnum
algengari f hlfoum m6t suovestri (p.e.a.s. jJegar vindur stendur af noraaustri) heldur en
f hlfOum m6t austri a Vesttjoroum (jJegar vindur stendur af vestri), en a Austfjoroum
um 20 sinnum algengari.

En hversu miklu algengari em pa snj6fl60 a Vestfjoroum en Austfjoroum?
Snj6fl60askapandi skilyroi eru greinilega talsvert algengari fyrir vestan. Kannski er
ekki fjarri lagi ao segja ao snj6fl60 seu meira en tvisvar sinnum algengari a
Vestfjoroum. Mestu munar um ao hiti er hærri a Austfjoroum avetrum. Veturnir em
einnig heldur styttri a Austfjoroum og hin skæou noroaustanveour eitthvao
sjaldgæfari.

Benda verour aao her kemur fram ao lfklegt er ao skilyroi til myndunar purra
snj6fl60a skapist alloft aVestfjoroum f suoaustJægum og suovestlægum attum, en
slfkt se hins vegar mjog sjaldgæft a Austfjoroum

Rett er ao minna a ao lokum ao her er einungis fjallao um skilyroi til myndunar purra
flMa, en ekkelt sagt Ull1 vot fl60 og krapa.

Dæmi: Suoavik
Eftirfarandi ma ut fra jJessu segja um aostæour aSuoavfk. Greinilegt er ao st6ra fl60io
16.januar 1995 var afleioing af skafrenningi (og mikilli snj6komu) f farviori af
noronorovestri. Af toflu 1 ma ef til vill raoa ao lfkur a snj6f160um ur peirri att
(meoaltal N og NV) seu almennt um jJao bil helmingur af lfkum flMum f
noroaustanatt (seu skilyroi ao oam leyti hin somu). f hlfoinni vestur af Traoargili
safnast snj6r sennilega aoeins f tiltOlulega prongri vindstefnu kringum vestur og
vestnorovestur. f peirri att viroast lfkur a snj6fl60um innan via priojungur af lfkum f
noroaustanattinni og sennilega aoeins helmingur af pvf sem er a sOfnunarsvæoi st6ra
januarfI60sins.



13 22 10 9 9 17 14 6
93 75 46 7 9 25 34 71

0,73 1,00 0,28 0,04 0,05 0,26 0,29 0,26

Tafla 1.
Hlutfallslfkur snj6f16oaatta aVestfjtiroum
(skyringar f texta)

Hlutfallsleg tfOni ofviora aVestfjtiroul11
Hiti a Hornbjargsv. -1,Oae eoa lægri (%)

Hlutfallslfkur: NA = l

Tafla 2.
Hlutfallslfkur snj6fl6oaatta a Austfjoroum
(skyringar f texta)
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Hlutfallsleg tfOni ofviora a Austfjtiroum
Hiti a Dalatanga. -l ,Oae eaa lægri (%)

Hlutfalls1fkur: NA = l

11 19 10 9 9 20 16 6
68 45 22 2 ° 1 3 70

0,88 1,00 0,26 0,02 0,00 0,02 0,06 0,49

Tilvitnun:
Trausti J6nsson, Hitt og petta um ofviori, Veorio 21.arg. 2.hefti bIs. 64-70. Felag
islenskra veourfræoinga, Reykjavik



Wind direction and relative avalanche frequencies ID Vestfiroir and
Austfiroir, Iceland

Introduction
What follows is a first attempt to find some indications of the relative

frequencies of avalanche conditions at mountain sides of different aspects. One must
keep in mind that it is only an outline not intended to replace any serious work on this
problem in the near future, work that will utilize the large climatological database of
the Icelandic Met. Office.

Avalanche risks and weather conditions
It is assumed that the probability of large dry avalanches is determined by the
meteorological parameters precipitation intensity, wind direction and speed and
temperature in connection with locallandscape features. Below mountain top level the
topography determines the local wind direction to a large extent and to a certain extent
the wind speed as well. The wind direction frequencies down in the fjords often
deviate considerably from the direction frequencies in the mountains and it is very
difficult to assess the mountain wind directly from the observations in the fjords.
Pressure gradients are generally a much better indicator of mountain level wind speed
and direction. An investigation of the probability distribution of pressure gradient
intensity and direction has not, however, been carried out in Iceland. Such
investigation remains a top priority during the next few years at the Met. Office. But
what to do until then?

The author of this monograph has before investigated the nature of storms in
Iceland. (J6nsson, 1982). A "stormy" day is defined rather strictly as a one when at
least 25% of the meteorological stations were observing at least wind force 9 Beaufort
for a part of the day, or at least 10% of the stations were observing wind force 10. One
of the foci of this investigation was the determination of the frequencies of storms
from the 8 different main sectors of the compass. This original table is valid only for
the whole country and it is certain that the storm sector frequencies in Vestfiroir and
Austfiroir are slightly different from the mean for the whole country. It was not
possible to classify about 6% of the total down to a certain direction class. This mixed
direction class consists mainly of situations when a major low pressure area crosses
the country. In most of these cases the wind direction in Vestfiroir is a northerly one.
This fact justifies the split of the 6% mentioned above onto the northerly directions
NW (I %), N (2%), NE (3%). These percentages are added to the original frequency
count. The outcome of this can be seen as the top line of Table (I) below (for
Vestfiroir). NE storms are thus the most frequent, 22% of the storms are from this
direction. In the Austfiroir area the wind direction during the "mixed" conditions is
usually from the western sector. The 6% is thus (a bit arbitrarily) added to the westerly
directions SW (3%), W(2), NW (l %). These percentages are then as before added to
the original frequency count (Table (2) below for Austfiroir).

But it is considerably colder in northerly winds than in the southerly ones.
When the wind is from the south the temperature is often above freezing and the
probability of dry avalanches decreases considerably. For an assessment of this
decrease it is necessary to investigate the frost frequencies during different wind
directions. For this short overview data from Hornbjargsviti (the extreme north of the



Vestfiroir peninsula) and Dalatangi (at ane of the easternmost peninsula in the
Austfiroir were used. The sample period was Jan, Feb and Dec. of 1991 - 1995. A
subset of these observations was e!efined, consisting only of cases when the 3 hour
maximum of the 1O-minute average wind speee! exeeedee! 21 knots. This was done to
try to eliminate the loeal station influence and tIms some noise from the record. Then a
eount was mae!e of eases when the temperature was -I.ooe or lower ane! the
oecurrenee frequency countee! for each wind e!irection ine!ivie!ually. The reason for the
ehoice of temperature is that when the temperature is below approx. - I .00 the
temperature at mountain level (i.e. ca. 500m or more) is likely to be below _50, but so
low temperatures favor avalanehes. The temperature e!istribution can be seen as the
second line in the tables below. It is interesting to compare the result for these two
stations. One sees that in NW-Iy wine!s, low temperatures have approx. the same
frequency at both stations (70 and 71 %). In N-Iy wine!s of this moderate intensity or
more the temperature at Hornbjargsviti is equal to or below -I.ooe in 93% of the
cases, in contrast the '\varmest" e!irection is the SE with such low temperature in only
7% of cases. In Dalatangi freezing temperatures with moderate or strong S-Iy wine!s
are almost non-existent. Please note that the absolute e!ireetion frequencies at the
stations are not considered. It also should be emphasized that the cases at the stations
are generally not concurrent.

Relative avalanche frequencies
These two lines in the tables are thus a "measure" of two of the avalanche

influence factors outlinee! above. To this one coule! easily adel a cone!ition of
precipitation/no precipitation but it is not done here. The main reason is that here one
e!ie! only look at results from one station for a relatively short period of time. One
should also note that a part of the observations are not quite indepene!ent (i.e. the
temperature changes are relatively slow compared to the observational sampling rate,
(every 3 hours», this could result in same sort of a bias in the part of the e!irections
that only inc1ude a small number of cases.

The third line in the tables is simply caiculated by multiplying the first line
with the second, di vie!ing by 100 ane! then by fixing of the highest resulting number
(the NE) as unity. In this way one can presumably get an indication of the relative
frequencies of avalanches in e.g. W-wind and NE-wind. Accordingly avalanches of
the type consie!eree! here (dry, on unconfined slopes, but not avalanches from gullies
nor wet avalanches) should be about 3 - 4 times more frequent in slopes facing the
SW (i.e wind from the NE) than in slopes facing E (wind from the west) in Vestfiroir.
In Austfiroir this e!ifference is even greater or 1:20. In Vestfiroir the largest
contribution COlnes from the N-Iy and NE-ly winds and to a lesser degree the NW-ly.
In Austfiroir the contribution of the NW-ly winds to the total number of potential
avalanche situations is also considerable.

It can be inferred from the tables that possibly the absolute frequency of avalanches in
Vestfiroir is more than the e!ouble of the frequency in Austfiroir. This is mainly
because of the higher temperatures in Austfiroir, but severe NE-ly storms are also less
common in Allsfiroir than in the west. It is also important to emphasize that while
avalanches accompanied by snow e!rifting in SE, SW ane! W-ly storms ShOllle! form a
significant subset of all dry avalanches in the Vestfiroir, in the east such conditions are
very rare indeee!.



An example: S(loavik
The following can be said of conditions at Suoavfk: It is very evident that the

large avalanche on the 16th of January was the result of blowing snow (and intense
snowfall) in hurricane force winds from the NNW. From Table (I) one might
conclude that the overall probability of these circumstances is about 50% of the
probability of similar circumstances in NE-ly winds. In the slope to the west of
Traoargil (the potenti al threat to the new housing area) snow accul11ulates probably
only in a relatively narrow wind sector around W or WN\V. In W-Iy winc!s the
probability of "favorable" avalanche conditions is only about one third of the
probability of similar conditions in NE-ly winds and only one half of the probability in
the area of snow accumulation in the slope of the great avalanche in January 1995.

Table 1.
Relative frequencies of avalanches in
Vestfiroir.
(see text for explanation)

N NE E SE S SW W NW

Relative storm frequencies in Vestfiroir
Temp. at Hornbjargsv. -1,O°C or lower (%)

Relative frequency: NA = I

13 22 10 9 9 17 14 6
93 75 46 7 9 25 34 71

0,73 1,00 0,28 0,04 0,05 0,26 0.29 0.26

Table 2.
Relative frequencies of avalanches in
Austfiroir.
(see text for explanation)

N NA A SA S SV v NV
Relative storm frequencies in Austfiroir
Temp. at Dalatangi. -1 ,O°C or lower (%)

Relative frequency: NA =l

11 19 10 9 9 20 16 6
68 45 22 2 ° 1 3 70

0,88 1,00 0,26 0,02 0,00 0,02 0,06 0,49

Reference: J6nsson, T., 1982. Hitt og petta UlTI ofviori (On storm frequency in
Iceland), Veorio, 21 (2), P 64-70 Reykjavfk 1982


