
the Building and Planning Act. However, the 
request for financial support was declined by the 
granting authority.  

Mitigative measures against slushflows from Vann-
ledningsdalen have been a recurrent question, 
especially in land-use planning.  In 1990, NGI 
recommended guiding dams in the runout zone and 
stabilizing the snowpack in the flat basin up-valley 
by strong wire-nets.  Due to lack of financial 
resources, the community had to carry on opening 
the drainage channel by bulldozer before the 
melting season in May (Fig. 6).  A review of the 
established routines in 1994 showed no failure vis-
à-vis meteorological data over the last 38 years, but 
human  negligence  had  resulted  in  slushflows in 
1960 and 1989.  NGI recommended an important 
supplement to those routines, expressing:  If the 
weather forecasts indicate potential hazard earlier 
in the winter season, opening of the channel will be 
carried out.  Already the following year, a critical 
rain-on-snow event occurred in December, and 
such events have occurred many winters after the 
turn of the century.  The most recent destructive 
slushflow occurred on 30 January 2012 (Hestnes 
and Bakkehøi 2012).   Since then, the local com-
munity has planned permanent safety measures as 
advised by NGI in 1990.  The construction plans are 
now completed, but financial support is still missing. 

Safety measures against avalanches and debris 
flows have been on the agenda since 1990.  A few 
plans are completed, others set apart.  Routines for 
controlled release of cornices from the rim above 
Nybyen, as SNSK had done when the mine below 
was in operation, was promptly dismissed as unfit 
for use (Fig. 10, Hestnes and Lied 1991). The cata- 
strophic event in December 2015 has renewed the  

focus on the safety of existing houses.  It is evident 
that in some areas houses will have to be removed, 
in some cases to make room for safety structures 
for other houses. According to a previous 
consulting report by NGI may slushflows and 
avalanches reach the new quay area (Fig.1, 
Bakkehøi 2008). 

Snow fences were considered in 1990-1992 for 
reducing cornice formation and accumulation of 
snow in the most critical starting zones.  In the 
same period, plans for using fences and redesign 
of roads to reduce problems with snowdrifts in 
doorways, on service road and roads were drawn.  
The plans that have been implemented have 
proved successful.  The established fences are 
with vertical boards to prevent children from using 
them as climbing frames.  However, the builder did 
not take the indicated wind loads into considera-
tion, so the constructions had to be strengthened 
after partial failure (Fig.11). 
  

 
Fig.11 Snow fence before strengthening the con-
struction and adjusting the ground clearance.  
Photo E. Hestnes 
  

 
Fig.10  Nybyen 27 February 2003.  Mid-winter and very little snow. Only small cornices along the rim 
above.  The starting zones and paths for avalanches and debris flows below the rim are easily observed.  
Rockslides might be a future problem.  All houses are within the hazard zone.  Photo E. Hestnes 
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Besides the routines for controlling the slushflow 
hazard from Vannledningsdalen, an operational 
programme for handling potential avalanche 
situations in Lia was prepared by NGI (Hestnes 
1993).  Training of key personnel was part of the 
programme.  The programme was soon modified 
for use throughout town, and since the basics of the 
program were general it was functional for fore-
casting and handling other natural hazards (slush-
flows, debris flows etc.) as well.  Even though the 
recommended instrumentation in the field was 
never completed, the routines seemed to work well, 
and an information pamphlet was prepared in 1996.  
 
7.  THE WARNED CATASTROPHE  

The disastrous avalanche of 19 December 2015 
was foreseen.  NGI had noted during our research 
work in 1985 that all houses closest to the hill foot 
were endangered.  The safety deputy of the 
community confirmed our opinion in 1990.  He 
assumed that the houses on roads 228 and 230, 
which were hit in 2015, were the most exposed 
ones.  These houses were built in 1976.  There was 
an unconfirmed report that at least one of them had 
been hit before 1990.  In the early 1990s, NGI 
examined deposits from another avalanche that 
had stopped less than 5 m from one of these 
houses.  The frequent occurrence of small avalan-
ches on this low hillside is the reason why the local 
administration focused on safety measures above 
these houses, and that the initial procedures for 
handling avalanche hazard were specifically 
developed for this area (Hestnes and Bakkehøi 
1992, Hestnes 1993) (Fig. 8, Tbl. 1). 

In 1992, NGI suggested that the probability for 
avalanches reaching the houses on road 228 and 
the eastern end of road 230 to be 1/20-1/30 per 
year, and that evacuation due to potential 
avalanche danger would be necessary once in five 
years on average.  The angle between the expected 
position of the fracture crown and the uppermost 
houses was 20-21o.  The avalanche velocity at the 
location of the houses was estimated to 10-15 m/s, 
increasing from NW towards SE.  Different safety 
measures were optional (Hestnes and Bakkehøi 
1992).  However, snow depth in the starting zone 
varies greatly from winter to winter and more than 4 
m of snow (measured normal to the terrain) have 
been documented.  This implies that standard sup-
porting structures were not a viable alternative 
unless snow accumulation could be reduced 
considerably by means of snow fences.   

Lack of financial resources forced the community to 
stop  further  work  on  safety  measures.  But  why 

were the existing procedures for handling potential 
avalanche hazard suspended?  Why did no one 
take action based on the exceptionally bad weather 
forecast?  NGI has always taken immediate action 
when asked for help.  We got no request this time 
and we did not know that the routines were off use. 
 

8.  THE EXPERTS REFLECTIONS 

The catastrophic avalanche in 2015 stopped 25-60 
m beyond the hazard zone based on the experience 
and runout models available in 1992.  The regist-
ered runout coincides well with back-calculations 
based on today's knowledge and models (Fig. 2).  
The α-angle was approximately 16o, not a sur-
prising value in Arctic environments.  

The strength and attaching to the foundation of the 
demolished wooden houses were clearly overrated 
in the zonation (Hestnes and Bakkehøi 2001).  It is 
likely that saved lives.  People were rescued from 
wrecked houses moved 30-80 m. NGI approached 
the local administration in 2008 and again in 2015 
concerning up-dating of the hazard zones based on 
current knowledge and requirements.  We did not 
contact the community when strong gales and 
periods of hurricane-force winds from SE were 
forcasted by the Norwegian Meteorological Institute 
on 18 December 2015, since routines for handling 
such situations existed in Longyearbyen.  When 
and why were these routines suspended?  Why did 
no one initiate evacuation in Lia and Nybyen on 18 
December?   

The worst-case scenario in Longyearbyen will be a 
change towards Norwegian Coastal climate with 
corresponding large amounts of snowfall and large 
avalanches, accompanied by an increasing depth 
of the active layer and concomitant potential for 
larger and more frequent debris flows and maybe 
rockslides.  Authorities and experts are facing 
challenging and difficult decisions concerning 
hazard zoning in a changing climate, design of 
mitigative measures, removal of houses and the 
financial consequences of these measures. 
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