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Hlutfallslikur snjoflédaatta 4 Vestfjordum og Austfjordum

Inngangur

St lauslega athugun sem hér fer 4 eftir er einungis hugsud til ad gefa gréfa fyrstu
hugmynd um snjéflédadhattu { mismunandi vindattum. Hafa verdur { huga ad
athugunin kemur engan veginn { stad itarlegrar tttektar sem stefnt er ad pvi ad gera 4
nestu drum, dttektar par sem hinn stéri gagnagrunnur Vedurstofunnar verdur nyttur til
fulls.

Snjofl60aahaetta

Talid er ad likur 4 purrum snj6flédum radist af ymsum pattum og ad peirra sterkastir
séu urkomuadkefd, hiti, vindhradi og vindétt. Nedan fjalla reedst vindatt mjog af
landslagi. Vindattationi { fjordunum fyrir vestan og austan getur pvi verid nokkud
onnur en er 4 fjollum og vist er ad afskaplega erfitt er ad segja til hvada vindatt er
raunverulega rikjandi { fjallahad tt fra einni eda tveimur athugunum { byggd.
Prystisvid er mun heppilegra til sliks mats. Tidnigreining prystisvids hefur hins vegar
ekki enn farid fram. Ur vondu er pvi ad rada.

Svo vill til ad sd sem petta skrifar gerdi fyrir meira en 15 d&rum nokkud ftarlega tttekt 4
ofvidratidni 4 Islandi (Trausti Jénsson, 1982). Par kemur m.a. fram hver tidni ofvidra
af hinum 8 hofudéttum er. Ofvidradagur er skilgreindur sem slikur ef fjérdungur
vedurstodva gefur upp ad vindhradi hafi ndd 9 vindstigum eda meira pann dag eda ad
tiundi hluti stodva hafi gefid upp 10 vindstig eda meir. N er pad svo ad pessi uttekt 4
vid allt landid og vist er ad tidni of vidravinddtta & Vestfjordum og Austfjordum er
ekki hin sama og ad medaltali 4 landinu. P6 voru pad ekki nema um 6% ofvidrana sem
ekki tokst ad flokka 4 einhverja sérstaka vindatt. Petta var einkum er djdpar legdir
gengu pvert yfir landid. f flestum tilvikum er vindétt pd nordleg 4 Vestfjordum, en 4
Austfjordum & annad vid. Par hefur i pessum tilvikum oftast verid vestleg 4tt af
einhverju tagi. I pvi sem hér fer 4 eftir er 6% dreift 4 nordlaegu attirnar 4 Vestfjordum
pannig ad { hlut nordvestandttar kemur 1%, 2% { hlut nordanéttar og 3% 4
nordaustandattina. Pessar tolur eru lagdar vid grunntidnina sem 1t tr adurnefndri
athugun kom. Utkoman er pvi efsta talnalinan { téflu (1). I 1j6s kemur ad
nordaustanvedur eru tidust illvidra, en sudvestan- og vestanvedrin eru litlu feerri. A
Austfjordum er 6% adurnefndu skipt nokkud frjélslega pannig ad 3% batast vid
grunntdluhlutfall sudvestanattarinnar, 2% batast vid vestanattina, en 1% vid
nordvestanéttina. Pessi skipting getur ad sjalfsogdu orkad tvimelis, en er tilferd {
t6flu(2), efstu linu.

Nt er pad svo ad { nordlegum attum er talsvert kaldara en { hinum sudlzgu. T
sunnanattum 4 vetrum er oftast hldka og likur & purrum snj6fl6dum pvf{ litlar. Athugun
var pvi gerd 4 hitafari hinna mismunandi vindétta. Til grundvallar voru lagdar
athuganir 4 Hornbjargsvita og Dalatanga { jan, feb og des 1991 - 1995. Akvedid var ad
sleppa hagvidri og taka adeins med pau tilvik par sem mesti vindur 4 milli athugana
var 22 hndtar eda meiri (>5 vindstig). Sida var talid hversu oft hlutfallslega hiti var
minus 1,0°C eda leegri. Nidurstodur peirrar athugunar ma sja { annarri linu { téflunum
(tafla 1; Hornbjargsviti, tafla 2; Dalatangi). Astzda pess ad einmitt pessi hiti var
valinn er st ad sé petta kalt vid sj6 ma reikna med ad hiti { 500 m h®d sé nerri 5 stiga
frosti eda jafnvel legri. Athyglisvert er ad bera saman hitatidnitolurnar frd Dalatanga



og Hornbjargsvita. Sé pad gert sést m.a. ad frost er dlika oft 4 badum stodvum |
nordvestandtt. Hér verdur ad taka skyrt fram ad alls ekki eru endilega somu
athuganatimar sem liggja til grundvallar. Medan petta frost er { 90% tilvika i nordanatt
4 Hornbjargsvita er pad { 68% tilvika 4 Dalatanga, 1 nordaustanattinni eru tolurnar
75% & Hornbjargsvita, en 45% 4 Dalatanga. Mestu munar p6 i sudvestan- og vestanitt,
mjOg 1itid er um frost & Dalatanga i peim attum.

Hlutfallsleg tidni snjéflédaatta

Pessar tveer talnaradir { toflunum eru pvi hver um sig mal 4 tveimur af peim skilyrdum
sem akvarda snjéflodalikur. Vid petta matti bata skilyrdum um ad irkoma sé 4
svedinu, en pad var ekki gert hér. Adalastedan er st ad hér var einungis 1itid 4 eina
stod { hvorum landshluta og pad i skamman tima. Hafa ber 1 huga ad hluti
athugananna er hadur innbyrdis (hiti breytist sjaldan mikid fra einni athugun til
annars). Petta skekkir vafalitid nidurstddur { peim attum sem koma sjaldan fyrir 4
timabilinu. Petta bendir 4 enn frekari varid vid notkun talnanna.

Nedsta talnalinan { t6flunum er sidan einfaldlega fengin med pvi ad margfalda efstu
linuna med peirri { midjunni og setja sidan hastu tdluna (i nordaustandttinni) = 1. Med
pessu méti ma fa einskonar mat & pv{ hversu snj6fl6d eru mikid sjaldgaefari { t.d.
vestanatt en { nordaustanatt. Samkvamt pessu @ttu purr snjéfl6d ad vera 3 - 4 sinnum
algengari  hlidum mét sudvestri (p.e.a.s. pegar vindur stendur af nordaustri) heldur en
{ hlidum mét austri & Vestfjordum (pegar vindur stendur af vestri), en 4 Austfjordum
um 20 sinnum algengari.

En hversu miklu algengari eru pa snjoflod a Vestfjoroum en Austfjoroum?
Snjéflédaskapandi skilyrdi eru greinilega talsvert algengari fyrir vestan. Kannski er
ekki fjarri lagi ad segja ad snjoflod séu meira en tvisvar sinnum algengari 4
Vestfjordum. Mestu munar um ad hiti er haerri 4 Austfjordum 4 vetrum. Veturnir eru
einnig heldur styttri & Austfjordum og hin sk&du nordaustanvedur eitthvad
sjaldgaefari.

Benda verdur 4 ad hér kemur fram ad liklegt er ad skilyrdi til myndunar purra
snj6floda skapist alloft & Vestfjordum { sudaustlegum og sudvestlegum attum, en
slikt sé hins vegar mjog sjaldgaft 4 Austfjordum

Rétt er ad minna 4 ad lokum ad hér er einungis fjallad um skilyrdi til myndunar purra
fl6da, en ekkert sagt um vot {160 og krapa.

Daemi: Sudavik

Eftirfarandi ma4 Gt frd pessu segja um adstedur & Stdavik. Greinilegt er ad stéra {16810
16.jantar 1995 var afleiding af skafrenningi (og mikilli snjékomu) { farvidri af
nordnordvestri. Af t6flu 1 md ef til vill rdda ad likur 4 snj6flédum tr peirri att
(medaltal N og NV) séu almennt um pad bil helmingur af likum fl6dum {
nordaustandtt (séu skilyrdi ad 6dru leyti hin sému). I hlidinni vestur af Tradargili
safnast snjor sennilega adeins { tiltdlulega prongri vindstefnu kringum vestur og
vestnordvestur. I peirri 4tt virdast likur 4 snj6fl6dum innan vid pridjungur af likum {
nordaustanéttinni og sennilega adeins helmingur af pvi sem er 4 séfnunarsvedi stéra
jantarfl6dsins.



Tafla 1.
Hlutfallslikur snjéflddadtta & Vestfjoroum
(skyringar { texta)

Hlutfallsleg tidni ofvidra 4 Vestfjordum
Hiti 4 Hornbjargsv. -1,0°C eda legri (%)

Hlutfallslikur: NA = 1

Tafla 2.
Hlutfallslikur snjoflédadtta 4 Austfjordum
(skyringar { texta)

Hlutfallsleg tidni ofvidra & Austfjordum
Hiti 4 Dalatanga. -1,0°C eda leegri (%)

Hlutfallslikur: NA = 1

Tilvitnun:

Trausti Jonsson, Hitt og petta um ofvidri, Vedrid 21.4rg. 2.hefti bls. 64-70. Félag

islenskra vedurfraedinga, Reykjavik

N NA A SA S S\ \ NV
13 22 10 9 9 17 14 6
93 75 46 7 9 25 34 7

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

N NA A SA S SV A NV
11 19 10 9 9 20 16 6
68 45 22 2 0 1 3 70

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




Wind direction and relative avalanche frequencies in Vestfirdir and
Austfirdir, 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 local landscape 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. (Jonsson, 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 Vestfirdir and
Austfirdir 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 Vestfirdir is a northerly one.
This fact justifies the split of the 6% mentioned above onto the northerly directions
NW (1%), 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 (1) below (for
Vestfirdir). NE storms are thus the most frequent, 22% of the storms are from this
direction. In the Austfirdir 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 (1%). These percentages are then as before added to
the original frequency count (Table (2) below for Austfirdir).

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



Vestfirdir peninsula) and Dalatangi (at one of the easternmost peninsula in the
Austfirdir were used. The sample period was Jan, Feb and Dec. of 1991 - 1995. A
subset of these observations was defined, consisting only of cases when the 3 hour
maximum of the 10-minute average wind speed exceeded 21 knots. This was done to
try to eliminate the local station influence and thus some noise from the record. Then a
count was made of cases when the temperature was -1.0°C or lower and the
occurrence frequency counted for each wind direction individually. The reason for the
choice of temperature is that when the temperature is below approx. -1.0° the
temperature at mountain level (i.e. ca. 500m or more) is likely to be below -5°, but so
low temperatures favor avalanches. The temperature distribution 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-ly winds, low temperatures have approx. the same
frequency at both stations (70 and 71%). In N-ly winds of this moderate intensity or
more the temperature at Hornbjargsviti is equal to or below -1.0°C in 93% of the
cases, in contrast the "warmest" direction is the SE with such low temperature in only
7% of cases. In Dalatangi freezing temperatures with moderate or strong S-ly winds
are almost non-existent. Please note that the absolute direction 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 outlined above. To this one could easily add a condition of
precipitation/no precipitation but it is not done here. The main reason is that here one
did 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 independent (i.e. the
temperature changes are relatively slow compared to the observational sampling rate,
(every 3 hours)), this could result in some sort of a bias in the part of the directions
that only include a small number of cases.

The third line in the tables is simply calculated by multiplying the first line
with the second, dividing by 100 and 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 considered 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 Vestfirdir.
In Austfirdir this difference is even greater or 1:20. In Vestfirdir the largest
contribution comes from the N-ly and NE-ly winds and to a lesser degree the NW-ly.
In Austfirdir 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
Vestfirdir is more than the double of the frequency in Austfirdir. This is mainly
because of the higher temperatures in Austfirdir, but severe NE-ly storms are also less
common in Ausfirdir than in the west. It is also important to emphasize that while
avalanches accompanied by snow drifting in SE, SW and W-ly storms should form a
significant subset of all dry avalanches in the Vestfirdir, in the east such conditions are
very rare indeed.



An example: Sadavik

The following can be said of conditions at Sidavik: 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 (1) 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
Tradargil (the potential threat to the new housing area) snow accumulates probably
only in a relatively narrow wind sector around W or WNW. In W-ly winds 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
Vestfirdir.
(see text for explanation)

N NE E SE S SW W NWwW
Relative storm frequencies in Vestfirdir 13 22 10 9 9 17 14 6
Temp. at Hornbjargsv. -1,0°C or lower (%) 93 75 46 7 9 25 34 71

Relative frequency: NA =1 0,73 1,00 0,28 0,04 0,05 0,26 0.29 0.26
Table 2.

Relative frequencies of avalanches in

Austfirdir.

(see text for explanation)
N NA A SA S SV \" NV

Relative storm frequencies in Austfirdir 11 19 10 9 9 20 16 6
Temp. at Dalatangi. -1,0°C or lower (%) 68 45 22 2 0 1 3 70
Relative frequency: NA =1 0,88 1,00 0,26 0,02 0,00 0,02 0,06 0,49

Reference: Jonsson, T., 1982. Hitt og petta um ofvidri (On storm frequency in
Iceland), Vedrid, 21 (2), p 64-70 Reykjavik 1982



