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ABSTRACT: This study provides a national overview of snow avalanche exposure and consequences 
in Norway across three key sectors: buildings, roads, and backcountry travel. By combining multiple 
national and regional datasets, we quantify where people, infrastructure, and activities are exposed to 
avalanche hazard and describe the human and societal consequences associated with avalanche 
events and disruptions. The exposure of buildings is assessed by combining the national building regis-
try with the most recent avalanche hazard indication maps, which delineate areas potentially affected 
by snow avalanches with a target return period of 1000 years. This provides a national estimate of the 
number and spatial distribution of buildings and residents located within avalanche-prone terrain. Ava-
lanche exposure on the public road network is assessed using data from the Norwegian Public Roads 
Administration, including records of avalanches affecting roads and the frequency and duration of road 
closures. By combining traffic operation data with traffic volumes, we quantify exposure in terms of the 
number of vehicles potentially affected by avalanche-related disruptions. Recreational exposure is ex-
amined using beacon checker data, submitted GPS tracks, and a wisdom-of-the-crowds approach to 
estimate current backcountry skiing activity and reconstruct changes in participation between 2005 and 
2025. In addition, we examine observed avalanche consequences, including fatalities, injuries, near 
misses, search and rescue operations and healthcare impacts. Together, these analyses provide a na-
tional description of how snow avalanche exposure and consequences are distributed across the Nor-
wegian society and how their relative importance differs between sectors. 
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1. INTRODUCTION 

The Norwegian Water Resources and Energy Di-
rectorate (NVE) is responsible for reducing soci-
etal impacts associated with floods, landslides, 
avalanches, and urban runoff. To achieve this ob-
jective, resources must be allocated across a 
broad portfolio of risk-reducing measures, includ-
ing hazard mapping, land-use planning, struc-
tural mitigation, monitoring and forecasting, 
emergency preparedness, and knowledge devel-
opment. Effective prioritization requires a robust 
understanding of where people, infrastructure, 
and activities are exposed to natural hazards and 
of the consequences these hazards impose on 
society. 

This study focuses on snow avalanches (hereby 
avalanches) and examines exposure and conse-
quences across three key sectors in Norway: 
buildings, roads, and recreational travel. Expo-
sure describes the people, infrastructure, and ac-
tivities located in areas affected by avalanche 
hazard, whereas consequences describe the re-
sulting impacts when avalanches occur or when 
measures are taken in response to avalanche 

hazard. These two perspectives provide comple-
mentary information. Exposure indicates the 
scale and spatial distribution of what is potentially 
affected, while observed consequences show 
where avalanches result in fatalities, injuries, dis-
ruptions, rescue operations, or other societal im-
pacts. Importantly, high exposure does not nec-
essarily correspond to frequent or severe conse-
quences, and the relationship between the two 
may differ substantially between sectors. 

In this study, we therefore examine avalanche ex-
posure and observed consequences rather than 
attempting a formal quantitative risk assessment. 
Where available, information on avalanche prob-
ability is incorporated through hazard maps and 
historical avalanche occurrence, while vulnerabil-
ity is not explicitly modelled. The analysis is struc-
tured around four complementary perspectives: 
(1) the historical evolution of avalanche accidents 
in Norway, (2) exposure of buildings, roads, and 
recreational travel to avalanche hazard, (3) the 
human and societal consequences of avalanche 
accidents and disruptions, and (4) a synthesis of 
how exposure and consequences differ across 
these sectors in present-day Norway. 

 

 

 
* Corresponding author address:  
Håvard B. Toft, The Norwegian Water Resources 
and Energy Directorate, Middelthuns gate 29, 0368 
Oslo; tel: +47 454 82 195; email: htla@nve.no  

Proceedings, International Snow Science Workshop, Whistler, BC, Canada, 2026

392https://doi.org/10.15788/1790099253

mailto:htla@nve.no


 

 

2. A QUALITATIVE DESCRIPTION OF HIS-
TORIC AVALANCHE ACCIDENTS IN 
NORWAY 

The analysis presented here is based on records 
from the Norwegian National Avalanche Data-
base (NSDB), which contains information on 
1437 documented snow avalanche incidents in 
Norway (NVE, 2026). The database is built on 
historical documents, local informants, newspa-
per archives, church records, and official investi-
gations. A particularly important contributor to the 
historical documentation effort has been Astor 
Furseth (Furseth, 2006), who over several dec-
ades compiled information on thousands of ava-
lanche and landslide accidents across Norway in 
collaboration with researchers from the Norwe-
gian Geological Survey (NGU) and the Norwe-
gian Water Resources and Energy Directorate 
(NVE). Since the 1970s, avalanche documenta-
tion has become increasingly systematic, with the 
Norwegian Geotechnical Institute (NGI) responsi-
ble for much of the data collection between 1970 
and 2008, and NVE maintaining and expanding 
the database thereafter. Although the complete-
ness varies through time, the NSDB provides a 
unique long-term perspective on avalanche con-
sequences in Norway. 

2.1 From Settlements to Mountain Travel 
(1700-1960) 

Historical records indicate that avalanche acci-
dents in Norway were initially dominated by ex-
posure of settlements and farms located beneath 
steep mountain slopes. Prior to the mid-1800s, 
many fatal incidents involved entire households 
being struck in their homes, reflecting a society 
where the way of life depended on permanent 
settlement in avalanche-prone terrain. Descrip-
tions from this period often portray avalanches as 
unavoidable natural disasters and rarely mention 
road transportation or backcountry travel. During 
the late nineteenth and early twentieth centuries, 
expanding road networks, commerce, and winter 
transportation led to increasing numbers of ava-
lanche accidents involving travelers and workers, 
moving between communities. At the same time, 
the first reports of people being caught in back-
country terrain, although these were typically as-
sociated with hunting, fishing, seasonal farming, 
or other necessary activities rather than recrea-
tion. By the mid-twentieth century, road-related 
accidents had become a recognizable compo-
nent of the avalanche accident record, marking 
the beginning of a transition from settlement-
dominated exposure toward public road transpor-
tation and other forms of human activity in ava-
lanche terrain as increasingly important sources 
of exposure. 

2.2 The Emergence of Recreational Ava-
lanche Accidents (1960-2000) 

From the 1960s onwards, a shift in avalanche ex-
posure became increasingly apparent. Fatalities 
associated with buildings declined to historically 
low levels, reflecting improved land-use planning, 
avalanche mitigation measures, the abandon-
ment or relocation of exposed farms and settle-
ments, and changes in vegetation that reduced 
avalanche exposure. Climatic changes associ-
ated with a rise in treeline elevation and increas-
ing forest density may also have contributed to 
this development (Eckert et al. 2024). Road-re-
lated accidents remained a persistent but rela-
tively stable component of the avalanche acci-
dent record, particularly in western and northern 
Norway where roads pass through extensive av-
alanche-prone terrain. The most significant 
change, however, was the rapid growth of acci-
dents associated with backcountry skiing in ava-
lanche terrain. Advances in ski equipment, com-
bined with the emergence of telemark skiing, off-
piste skiing, and a broader outdoor recreation cul-
ture, enabled increasing numbers of people to ac-
cess steep winter terrain. Avalanche accidents in-
creasingly involved skiers, and other recreational 
users, and many incidents were self-triggered ra-
ther than the result of unexpected natural events. 
This period also includes the 1986 Vassdalen av-
alanche accident (Lied, 1988), in which 16 sol-
diers lost their lives during a military exercise, 
highlighting shortcomings in avalanche safety 
management and leading to substantial changes 
in avalanche safety practices within the Norwe-
gian Armed Forces. 

2.3 Recreation Dominating Avalanche Acci-
dents (2000-present). 

Since 2000, avalanche fatalities involving build-
ings have become exceedingly rare, reflecting 
decades of mitigation efforts and land-use man-
agement, and reduced exposure of many settle-
ments. Avalanches on roads continue to pose a 
hazard, particularly during severe weather 
events, although their primary consequences are 
increasingly societal and economic through road 
closures, transportation disruptions, and isolated 
communities rather than large numbers of fatali-
ties. Backcountry travel now dominates the ava-
lanche accident statistics. Activities such as ski 
touring, snowmobiling, mountaineering, and hik-
ing account for the majority of fatalities, with ski 
touring emerging as the single most common ac-
tivity. The accident data also indicate a geo-
graphic shift in fatal recreational accidents toward 
northern Norway, consistent with the observed 
growing popularity of skiing and outdoor recrea-
tion in regions such as Troms and Nordland (Toft, 
2024). Together, these observations illustrate a 
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fundamental transition in Norwegian avalanche 
exposure and accident patterns: from a hazard 
predominantly affecting people in settlements 
and along infrastructure to one increasingly asso-
ciated with exposure during backcountry travel. 

3. EXPOSURE TO AVALANCHE HAZARD 

3.1 Buildings 

The most consistent method for quantifying the 
exposure of buildings to avalanche hazard at the 
national scale is to combine the national building 
database with the Norwegian avalanche hazard 
indication maps (AHIM), which delineate areas 
potentially affected by avalanches with an ap-
proximate 1000-year return period. Using the 
most recent AHIM (Issler et al. 2023), which ac-
counts for forest density in avalanche runout ar-
eas, there are 149,448 buildings in safety class 
S2 or higher that are located within avalanche-
prone terrain. Of these, 55,251 are residential 
buildings and 44,839 are holiday homes or cab-
ins. Safety class S2 includes buildings where the 
consequences of an avalanche are considered 
moderate and where normally no more than 25 
people are present. In total, 137,338 people are 
registered as residing in buildings within the 
AHIM, corresponding to approximately 2.53% of 
the Norwegian population. These figures provide 
a national estimate of potential exposure to 
mapped avalanche terrain, but do not distinguish 
between frequently affected locations and areas 
reached only by very rare events. A separate 
AHIM dataset developed by the Norwegian Ge-
otechnical Institute (NGI) for the Norwegian 
Armed Forces with a 100-year return period and 
could provide an additional basis for differentiat-
ing levels of exposure, but was not yet available 
for inclusion in the present study. 

Detailed hazard mapping provides a complemen-
tary and more spatially specific description of ex-
posure. Such mapping is available for 52,948 
buildings, corresponding to approximately 35% of 
the S2+ buildings located within the national 
AHIM. Coverage differs substantially between 
building types: 29,876 residential buildings, or ap-
proximately 54% of AHIM-exposed residential 
buildings, have been subject to detailed mapping, 
compared with 5,975 holiday homes or cabins, 
corresponding to approximately 13% of those 
identified within the AHIM. Detailed assessments 
delineate hazard zones corresponding to approx-
imately 100-, 1000-, and 5000-year return peri-
ods and therefore provide considerably more in-
formation on the level of hazard affecting individ-
ual buildings. 

However, detailed hazard maps cannot be inter-
preted directly as a representative national sam-

ple of avalanche exposure. Mapping has gener-
ally been prioritized towards developed areas 
where the expected risk is highest, and the 
mapped hazard zones are typically defined by the 
governing natural hazard at each location, which 
may include snow avalanche, rockfall, debris 
flow, or other processes. For 24,573 of the 
52,948 buildings covered by detailed mapping 
(46%), a governing hazard is defined. Among 
those, snow avalanche is the governing hazard 
for 8779 buildings (36%), including 4103 residen-
tial buildings and 1376 holiday homes or cabins. 
Snow avalanches may nevertheless contribute to 
the hazard at additional buildings where another 
process have determined the final hazard zone. 
Consequently, the detailed mapping provides 
substantially greater information on hazard level 
at individual sites, but its selective spatial cover-
age and use of a governing-hazard approach limit 
its suitability for direct nationwide estimates. The 
national AHIM therefore provides the most con-
sistent measure of overall potential building ex-
posure, while detailed mapping provides a more 
refined description of exposure in the subset of 
areas where such assessments have been un-
dertaken. 

3.2 Roads 

Exposure of the Norwegian road network to ava-
lanche hazard was characterized at three com-
plementary spatial scales: (1) road segments in-
tersecting the AHIM, (2) road sections officially 
classified as avalanche-prone by the NPRA 
(2026), and (3) individual mapped avalanche 
paths affecting roads by the NPRA (2026). These 
datasets represent progressively more specific 
measures of exposure, ranging from modelled 
exposure across the entire road network to loca-
tions where avalanche activity is known to affect 
roads. 

Of the 93,329 km of public road included in the 
analysis, 10,354 km (11.1%) intersected the 
AHIM. The proportion varied considerably be-
tween road categories: 1225 of 6245 km (19.6%) 
of European roads, 624 of 3338 km (18.7%) of 
national roads, 5838 of 44,274 km (13.2%) of 
county roads, and 2667 of 39,472 km (6.8%) of 
municipal roads were located within the AHIM. 
These values should, however, be interpreted pri-
marily as an upper bound of potential terrain ex-
posure rather than as a measure of present-day 
operational avalanche exposure. The AHIM rep-
resents rare events over a return period substan-
tially longer than the age of most Norwegian 
roads. Much of the present road network was 
constructed or substantially upgraded after 1950, 
and road alignments have frequently been de-
signed to avoid known, frequently active ava-
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lanche paths. Consequently, the historical obser-
vation period for most roads is short relative to 
the 1000-year hazard represented by the AHIM, 
limiting its ability to distinguish between roads 
subject to recurrent avalanche activity and those 
exposed only under very rare conditions. 

A more operational representation is provided by 
the NPRA database of avalanche-prone road 
paths for European, national and county roads. 
The database contains 215 registered sections, 
corresponding to approximately 1997 km (or 
2.2%) of public roads classified as exposed to av-
alanche hazard. An estimated avalanche recur-
rence interval was available for 1361 km. Of this 
length, 705 km (52%) was associated with ava-
lanches occurring at least annually, including 203 
km affected several times per year and 1.5 km 
several times per month. A further 465 km (34%) 
had estimated recurrence intervals of 2–5 years, 
while 192 km (14%) were associated with recur-
rence intervals longer than five years. Recur-
rence information was unavailable for 636 km. 
Compared with the AHIM, this dataset therefore 
represents a substantially narrower but more op-
erationally relevant subset of the road network, 
identifying locations recognized by road authori-
ties as being exposed and providing an indication 
of the frequency with which this exposure may be 
realized. 

At the most detailed spatial scale, the NPRA da-
tabase contains 1427 unique avalanche seg-
ments, representing individual avalanche paths 
or groups of closely related paths affecting roads. 
A positive nominal annual probability of snow av-
alanche occurrence was recorded for 1350 points 
(94.6%), with a median value of 0.10, corre-
sponding approximately to one avalanche every 
ten years. The estimated frequency varied sub-
stantially: 20% of the points had recurrence inter-
vals longer than 20 years, 17% approximately 
10–20 years, 22% 5–10 years, and 17% 2–5 
years. More frequent exposure was concentrated 
at a smaller number of locations, with 18% ex-
pected to experience avalanches at least once 
every two years and 11% approximately annually 
or more frequently. 

Together, the three datasets illustrate the im-
portance of scale when describing road exposure 
to avalanches. The AHIM identifies a broad range 
of potential exposure, whereas the avalanche-
prone road sections and mapped avalanche 
paths progressively constrain this to locations 
with recognized or documented avalanche activ-
ity. The latter datasets are therefore more repre-
sentative of current operational exposure, while 
the AHIM provides complementary information 
on where rare avalanche events may extend be-
yond historically observed or presently recog-
nized avalanche paths. 

3.3 Travel 

Toft et al. (2025) estimated backcountry activity 
in the Tromsø region by combining GPS tracks 
with counts from beacon checkpoints. Using the 
GPS data from Mannberg et al. (2026), 3705 
GPS tracks were identified within the Tromsø 
forecasting region, of which 50.5% passed a bea-
con checkpoint. Using this relationship, we are 
able to scale the checkpoint counts resulting in 
an estimated 51,500 backcountry trips per sea-
son for the Tromsø forecasting region. 

To estimate exposure at the national level, we as-
sume that the proportion of backcountry skiers 
who consult the avalanche forecast is compara-
ble across Norwegian forecasting regions. While 
this represents an important source of uncer-
tainty, it provides a basis for scaling the observed 
activity in Tromsø to the national population of 
forecast users. This extrapolation suggests ap-
proximately 440,000 backcountry trips per sea-
son in Norway. Combining this estimate with the 
mean annual participation rate of 8.48 trips per 
person reported by Mannberg et al. (2026) gives 
an estimated 52,000 active backcountry skiers in 
Norway. 

These estimates provide a first quantitative 
measure of avalanche exposure for backcountry 
travel at the national scale and, importantly, a de-
nominator against which avalanche fatalities, in-
juries, rescue operations, and other conse-
quences can be evaluated. Similar analyses us-
ing data from other regions, such as Indre Sogn 
(Vereide et al. 2026), could provide an independ-
ent assessment of the assumptions underlying 
the national extrapolation and improve the ro-
bustness of these estimates in the future. 

The GPS data also provides insight into how 
much avalanche terrain backcountry skiers are 
exposed to during individual tours. Using the Av-
alanche Terrain Exposure (ATE) score devel-
oped by Mannberg et al. (2026), 17.1% of the 
26,703 recorded tours did not enter avalanche 
terrain at all. Among tours entering avalanche ter-
rain, exposure was strongly skewed towards 
lower values, with a median ATE score of 25.0, 
while a comparatively small number of tours ac-
cumulated very high exposure. This suggests 
that although backcountry skiing takes place in 
mountainous terrain, exposure to avalanche ter-
rain varies considerably between tours, and a 
substantial proportion of activity occurs with little 
or no avalanche terrain exposure. 

To reconstruct changes in backcountry skiing 
participation over time, we used a wisdom-of-the-
crowds approach. Respondents with long-term 
knowledge of backcountry activity in their region 
were asked to estimate the number of active 
backcountry skiers in 2005, 2015, and 2025. For 

Proceedings, International Snow Science Workshop, Whistler, BC, Canada, 2026

395



 

 

each year, they provided a best estimate together 
with lower and upper estimates representing their 
20th and 80th percentiles. A total of 37 respond-
ents provided complete best estimates. As abso-
lute participation varied considerably between re-
gions, we assessed temporal change within re-
spondents by normalizing each respondent’s es-
timates to their own 2025 estimate (=100), before 
calculating the median across respondents. This 
provides a simplified measure of the typical rela-
tive development, acknowledging that growth 
rates may have differed between regions and that 
the resulting index is not weighted by regional 
participation. 

The resulting relative activity index was 20 in 
2005, 57 in 2015, and 100 in 2025, indicating that 
respondents, on average, perceived a substantial 
increase in backcountry participation over the 
past two decades. If this relative development is 
cautiously applied to our independent estimate of 
approximately 440,000 backcountry trips in Nor-
way in 2025, it corresponds to approximately 
88,000 trips in 2005 and 250,000 trips in 2015. 
These values should not be interpreted as direct 
observations of historical activity, but as a retro-
spective reconstruction anchored to the inde-
pendently estimated 2025 activity level. The esti-
mates are subject to considerable uncertainty, 
particularly because they rely on respondents’ 
retrospective assessments, representation varies 
between regions, and the elicited 20–80% inter-
vals indicate substantial uncertainty in many indi-
vidual estimates. Nevertheless, the consistency 
in the direction of change provides evidence of a 
marked increase in recreational exposure over 
the study period. 

The reconstructed increase corresponds to an 
average annual growth rate of approximately 
8.4% between 2005 and 2025. Although direct 
long-term observations of backcountry participa-
tion are scarce, this magnitude of growth is con-
sistent with indirect evidence from other coun-
tries. Birkeland et al. (2017), using access to av-
alanche forecasts as an explicitly imperfect proxy 
for backcountry use, reported 12-, 17-, and 36-
fold increases at three US avalanche centers be-
tween 1995 and 2017, and conservatively as-
sumed an eight-fold increase in backcountry use 
over this period. These figures imply growth rates 
at least comparable to, and generally higher than, 
the five-fold increase reconstructed for Norway. 
However, neither approach provides a direct 
measure of participation: forecast usage may 
change independently of backcountry activity, 
while our estimates rely on retrospective assess-
ments by experienced local observers. The simi-
larity in magnitude therefore provides useful con-
text for the Norwegian estimates, rather than in-
dependent validation of them. 

4. CONSEQUENCES 

4.1 Buildings 

Historically, snow avalanches affecting buildings 
have caused numerous fatalities. During the 
nineteenth century (1800–1899), the available 
records (NVE, 2026) document 200 avalanche 
events affecting buildings, resulting in 612 fatali-
ties. Both the number of events and fatalities de-
creased substantially during the twentieth century 
(1900–1999), when 81 events and 192 fatalities 
were recorded. Since 2000, fatal avalanche 
events affecting buildings have become rare, with 
only two events and four fatalities recorded. In 
December 2015, an avalanche from Sukkertop-
pen in Longyearbyen affected ten residential 
buildings including 21 people, resulting in two fa-
talities and six injuries. In March 2023, an ava-
lanche at Reinøya in northern Norway destroyed 
a farm and killed two residents. These recent 
events show that, although fatal avalanche im-
pacts on buildings are now uncommon, the con-
sequences can still be severe. 

The available data only provides a partial descrip-
tion of avalanche consequences for buildings. 
NVE does not systematically maintain statistics 
on avalanches affecting buildings or on evacua-
tions in cases where no fatalities occur. Some 
events are reported through RegObs or included 
in the NSDB, but reporting is incomplete and in-
consistent, meaning that these sources cannot 
be used as a complete historical record. Conse-
quently, the present analysis primarily identifies 
the most severe events involving fatalities. 

Future work will aim to develop a more compre-
hensive understanding of the consequences us-
ing complementary historical sources. Insurance 
records may provide information on buildings 
damaged or affected by avalanches, while histor-
ical evacuation events may be identified through 
systematic searches of digitized Norwegian 
newspapers. As Norwegian newspapers have 
been digitized and are searchable far back in 
time, they represent a potentially valuable source 
for reconstructing the frequency and scale of past 
evacuations. These datasets could not be com-
piled within the timeframe of the present study 
and are therefore left for future work. 

4.2 Roads 

Between the winters of 2013/14 and 2025/26, 
road-related avalanche accidents accounted for 
a relatively small share of the recorded human 
consequences in Norway. Based on the NSDB, 
33 incidents involving vehicles were identified, re-
sulting in 41 people being caught by avalanches, 
6 injuries, and 1 fatality. In addition, at least 10 
individuals were involved in close-call incidents 
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where vehicles were struck by avalanches or nar-
rowly avoided more severe outcomes. Most 
events were associated with naturally released 
avalanches impacting roads and vehicles, often 
during periods of high avalanche danger. Alt-
hough fatalities were rare, the data demonstrate 
that avalanches continue to pose a persistent risk 
to road users, particularly on exposed mountain 
roads where even medium-sized avalanches can 
affect vehicles. 

Between the 2021/22 and 2025/26 seasons, 
1254 avalanche-related road impacts were as-
sessed for European roads, national roads, and 
county roads across Norway. Of these, 838 clo-
sures were caused by avalanches reaching the 
road, while 416 were preventive closures due to 
avalanche hazard. Together, these events re-
sulted in 31,660 hours of road closures and af-
fected an estimated 564,000 short vehicles and 
88,000 long vehicles. Some uncertainty is asso-
ciated with these figures, as they are derived from 
publicly available road messages rather than the 
NPRA’s internal incident reporting system and 
may therefore not capture all avalanche-related 
closures consistently. 

During the same period, 952 avalanches were 
recorded on Norwegian public roads. Annual 
counts varied substantially between seasons, 
ranging from 109 avalanches in 2021/22 to 304 
avalanches in 2023/24, before decreasing to 118 
avalanches in 2025/26. 

Preventive road closures had a longer mean du-
ration (40.1 h per event) than closures caused by 
actual avalanches (17.9 h per event). This re-
flects the prolonged nature of periods with ele-
vated avalanche danger, during which roads may 
remain closed until conditions improve. In con-
trast, avalanche-related closures were more nu-
merous and affected a greater number of vehi-
cles, accounting for approximately 319,000 af-
fected short vehicles, compared with approxi-
mately 245,000 affected short vehicles during 
preventive closures. The number of potentially af-
fected vehicles was estimated from the average 
traffic volume per day reported by the NPRA for 
each road section and the duration of each clo-
sure. 

County roads accounted for the majority of clo-
sure hours and closure events, reflecting their ex-
tensive exposure to avalanche terrain throughout 
Norway's mountainous regions. However, clo-
sures on E-roads and national roads generally af-
fect larger traffic volumes, indicating that disrup-
tions on these routes can influence a greater 
number of road users despite representing a 
smaller proportion of all closure events. 

Beyond direct impacts on road users, snow ava-
lanches can cause substantial societal disrup-
tions in Norway. Many avalanche-prone roads 
provide the only year-round connection to remote 
communities, meaning that prolonged closures 
may isolate residents from healthcare, job, edu-
cation, emergency services, and essential sup-
plies. Avalanche activity can also disrupt eco-
nomic activities, particularly in coastal regions 
where reliable transportation is critical for the ex-
port of seafood products. Delays with fish 
transport may reduce product quality, increase lo-
gistical costs, and affect access to international 
markets. In addition, road closures can interrupt 
commuter traffic, tourism, public services, and 
freight transport, resulting in economic losses 
that extend well beyond the affected road section. 

4.3 Travel 

Avalanche fatalities remain the most severe con-
sequence of backcountry travel in avalanche ter-
rain. Between the winters of 2013/14 and 
2024/25, 72 people died in snow avalanches in 
Norway, corresponding to an average of approx-
imately 6 fatalities per winter season. Annual fa-
talities varied considerably, ranging from 2 to 13 
deaths per season. 

Using a 5-year moving average, avalanche fatal-
ities in Norway have remained relatively stable 
over the past decade, fluctuating between ap-
proximately 5 and 8 deaths per year. The moving 
average increased from 5.0 fatalities per year in 
2017/18 to a peak of 7.6 in 2022/23, largely re-
flecting several high-fatality seasons, particularly 
2018/19 (13 fatalities) and 2020/21 (9 fatalities). 
Following this peak, the moving average declined 
to 5.8 in 2023/24 before increasing slightly to 6.2 
in 2024/25. Overall, the data does not indicate a 
clear long-term increase or decrease in ava-
lanche fatalities, but rather substantial season-to-
season variability around a relatively stable aver-
age of about 6 fatalities. 

Between the winters of 2013/14 and 2024/25, a 
total of 858 individuals were reported as being 
caught by snow avalanches in Norway, corre-
sponding to an average of approximately 72 peo-
ple per winter season. Annual numbers varied 
considerably, ranging from 11 individuals in 
2013/14 to 96 in 2021/22. It is important to note 
that these figures are a minimum estimate, as av-
alanche involvements are not systematically re-
ported. While underreporting is likely present 
throughout the entire study period, it was proba-
bly more pronounced during the first few seasons 
following the establishment of the Norwegian Av-
alanche Warning Service in January 2013, when 
reporting routines, data collection systems, and 
awareness among observers, forecasters and 
stakeholders were still being developed. 
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Between the winters of 2013/14 and 2024/25, 
515 avalanche-related Search and Rescue 
(SAR) operations were recorded in Norway, cor-
responding to an average of approximately 43 
operations per year. The annual number of oper-
ations varied considerably, ranging from fewer 
than 20 operations in some years to more than 
70 in others. Following a marked increase around 
2018, the number of recorded operations has re-
mained relatively stable at approximately 40–60 
operations annually. 

While avalanche fatalities are the most visible 
consequence of backcountry travel in avalanche 
terrain, non-fatal injuries also contribute substan-
tially to the overall societal burden. Data from the 
Norwegian Trauma Registry (NTR) identified 90 
people injured in avalanche accidents during rec-
reational travel between the winters of 2013/14 
and 2024/25, corresponding to an average of 
about 8 avalanche-related trauma patients per 
year. These are patients whose injuries were se-
rious enough to require treatment within the Nor-
wegian trauma system. 

Injury severity varied considerably. The median 
Injury Severity Score (ISS) was 5 (IQR 2–17), in-
dicating that many patients sustained relatively 
minor injuries such as isolated fractures, disloca-
tions, or soft-tissue injuries. However, 26 patients 
(29%) sustained major trauma (ISS ≥15), a 
threshold commonly used to define severe, po-
tentially life-threatening injuries. The median New 
Injury Severity Score (NISS) was 9 (IQR 3–21), 
reflecting that some patients sustained multiple 
serious injuries. Patients spent a median of 2 
days in hospital (IQR 2–5), and 27 patients (30%) 
required intensive care treatment. 

Despite the relatively small number of trauma pa-
tients, avalanche accidents frequently required 
resource-intensive rescue operations. Overall, 56 
patients (60%) were transported by helicopter 
and 20 (22%) by ground ambulance, while the re-
maining 16 (18%) reached a trauma center by 
other means. Together, these findings highlight 
both the severity of many avalanche accidents 
and the logistical challenges of providing emer-
gency medical care in remote mountain terrain. 

At discharge, 38 patients (42%) were classified 
as having a good recovery (GOS 5), meaning 
they had returned to normal life with little or no 
functional impairment. However, 27 patients 
(30%) had moderate disability (GOS 4), indicat-
ing that although they were independent in daily 
activities, they continued to experience physical, 
cognitive, or psychological limitations that could 
affect work or recreational activities. Eleven pa-
tients (12%) had severe disabilities (GOS 3) and 
required assistance with everyday tasks, while 2 
patients (2%) remained in a vegetative state 

(GOS 2), meaning they were alive but had no 
meaningful awareness of themselves or their sur-
roundings. In addition, 11 patients (12%) died 
during hospitalization (GOS 1). These outcomes 
illustrate that many survivors face substantial 
health consequences even when the avalanche 
is not fatal, often requiring prolonged rehabilita-
tion and ongoing healthcare support. Trauma 
registry data therefore complement fatality statis-
tics by providing insight into the broader 
healthcare burden associated with avalanche ac-
cidents and help describe a wider spectrum of av-
alanche consequences than fatalities alone. 

Together, SAR records, trauma registry data, and 
fatality statistics provide a broader picture of ava-
lanche consequences in Norway. While fatalities 
remain the most severe outcome, avalanche ac-
cidents also generate substantial demands on 
rescue services, emergency preparedness sys-
tems, and healthcare resources. 

5. SYNTHESIS OF SNOW AVALANCHE 
EXPOSURE AND CONSEQUENCES 

Taken together, the results show that snow ava-
lanche exposure and observed consequences 
are not distributed equally across buildings, 
roads, and backcountry travel in Norway. The po-
tential exposure of buildings within mapped ava-
lanche-prone terrain is huge, but observed con-
sequences have become relatively uncommon. 
Roads are characterized by recurrent exposure 
and repeated disruptions, with consequences ex-
tending beyond direct avalanche impacts to pro-
longed closures, affected traffic, and disruption of 
communities and economic activity. Recreation 
differs from both sectors, with comparatively mo-
bile and often voluntary exposure, but it is also 
the most frequent in terms of severe human con-
sequences such as fatalities, injuries and SAR 
operations. 

These differences illustrate that exposure alone 
is insufficient for prioritizing or assessing the so-
cietal consequences of avalanches. Similar lev-
els of mapped or operational exposure may result 
in very different consequences depending on the 
type of activity, frequency, and the measures in 
place to reduce or manage its effects. Con-
versely, relatively limited exposure may still gen-
erate substantial consequences when ava-
lanches affect vulnerable people or critical infra-
structure. 

A national understanding of avalanches therefore 
benefits from considering exposure and conse-
quences together, while recognizing that their re-
lationship differs between sectors. The results 
presented here provide a basis for comparing 
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these differences and for identifying were im-
proved data, mitigation, preparedness, or further 
analysis may be most valuable. 
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