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ABSTRACT: Regional, daily avalanche bulletins are the primary tool of avalanche warning services to 
inform winter backcountry recreationists and preparedness authorities about avalanche hazard. Re-
cent studies have shown that the diverse group of avalanche bulletin readers have different levels of 
risk literacy. The practical capacity to use the given information for competent decision-making varies 
a lot between bulletin users. It is therefore important to elevate the understanding of the information 
given in the avalanche bulletin, help to better evaluate it and then finally use it when traveling in ava-
lanche terrain. To address this challenge, the Norwegian Avalanche Warning Service has created dif-
ferent online courses that center around the main pillars of our avalanche bulletins. Concepts like 
danger vs risk, avalanche terrain, avalanche danger levels, avalanche problems and avalanche sizes 
are explained in short, interactive modules. Each module is roughly 10-15 min long, containing short 
movies followed by exercises where the users can self-assess their learnt knowledge. All exercises 
have direct feedback for enhanced learning. The course is freely available and accessible on our 
website varsom.no/snoskredskole.  
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1. INTRODUCTION 

Avalanche warning services assist winter recrea-
tionists and preparedness authorities in manag-
ing avalanche risk. Recreationists are expected 
to translate avalanche bulletins into safe terrain 
choices. This is no easy task as we both know 
from experience, as well as from recent surveys 
amongst users of public avalanche bulletins 
(Fisher et al., 2022; St. Clair et al., 2021). 

The problem is two-fold: On the one hand, the co-
hort of people carrying out recreational winter ac-
tivities is highly diverse. On the other hand, a daily 
avalanche bulletin must be written and presented 
in a way that is interesting, understandable and 
can be translated into action by this diverse user 
group (Finn, 2020). 

The term avalanche bulletin literacy has been 
coined recently, building on existing research on 
risk literacy (St. Clair et al., 2021). The effective-
ness of avalanche bulletins depends on whether 
the information about avalanche risk is under-
stood and put into action correctly.  

Fisher et al. (2022) suggested improving ava-
lanche bulletin literacy by including learning inter-
ventions into the avalanche bulletins. They cre-
ated route ranking exercises that required users 
to accurately translate an avalanche forecast into 
terrain choices. 

The effectiveness of a bulletins is influenced by 
the competency of the user (Engeset et al., 2018) 
and in summer of 2022, we (the Norwegian Water 
Resources and Energy Direction, NVE) started 
developing a freely available e-learning course 
for users of our avalanche bulletins. 

2. E-LEARNING PROJECT, PLATFORM 
AND IMPLIMENTATION 

The goal of developing the course was to intro-
duce and explain all elements of the avalanche 
forecast according to the EAWS information pyr-
amid. Users should become more familiar with 
concepts behind the avalanche danger level 
scale, avalanche sizes and avalanche problems. 
In addition, we were interested in increasing ava-
lanche bulleting literacy by creating route choice 
and route ranking scenarios on images, synthetic 
terrain models and maps. The goal was to help 
users become better at choosing the appropriate 
terrain given the avalanche conditions. 

To implement these different e-learning modules, 
we used an existing online learning platform 
made available by the Norwegian government. 
The online learning platform is based on Moodle 
(https://moodle.org) and uses H5P 
(https://h5p.org) as a plugin to create interactive 
content. The course is either accessible directly 
on the governments online learning platform 
(laeringsplattformen.dfo.no) or from our ava-
lanche school (https://varsom.no/skredskole). 

The online course was set up as a modular 
course where participants could access the most 
interesting modules and carry them out in random 
order. Course progress was logged, and a course 
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certificate issued if all modules were completed. 
In December 2022, the online course went online 
and has been freely available since then. 

3. COURSE CONTENT 

The online course has per summer 2023 a total 
of 12 modules. Each module focuses on a single 
topic (for example “avalanche terrain”) and is be-
tween 10-15 min long. Each module contains an 
introductory film that explains concepts and ideas 
with pictures (as illustrated in Figures 1 and 2), 
diagrams, and voice over, followed by a quiz. Cor-
rect quiz answers, or additional explanations to 
quiz questions are displayed to the users to en-
hance learning.  

 

Figure 1: Screenshot from the “avalanche terrain” 
module film, showing starting and runout zones 
superimposed on an oblique drone image. 

 

The available course modules are as follows: Av-
alanche terrain + terrain choice, content of an av-
alanche bulletin, hazard vs. risk, avalanche risk 
and avalanche danger scale, probability and con-
sequence, avalanche types and sizes, avalanche 
problems, avalanche risk for infrastructure, route 
ranking, snow metamorphism and snow crystals 
quiz. 

 

Figure 2: Screenshot from the “avalanche terrain 
choice” module, showing avalanche terrain and 
five route choices the users must weigh in terms 
of relative risk to each other.  

4. USER STATISTICS 

In the period 30 November 2022 – 31 May 2023, 
1352 participants have completed at least 1 

course module. 30 % of all participants completed 
the entire course. The modules presented first in 
the online course (avalanche terrain, content of 
an avalanche bulletin) have been completed the 
most.  

Most participants accessed the course in the 
months of January to March. Little activity was 
registered in December and May.  

The majority of participants were private persons, 
followed by governmental employees, school 
pupils and university students. We also had 
guides and people working in NGO’s (for example 
Red Cross, Norwegian Trekking Association) 
accessing our course. 

Compared to other publically available courses 
on the governments online learning platform, our 
avalanche course is amongst the most popular. 
The course with most participants have roughly 
2000 visits per year.  

5. OTHER ONLINE COURSES 

Besides the online avalanche course intended for 
public users of the avalanche bulletin, we have 
also created online content for our observers and 
forecasters. We have roughly 100 observers and 
30 forecasters that are in different parts of Nor-
way. Both observers and forecasters must com-
plete courses as part of their education. For one 
of the introductory courses, we have developed 
online course modules for voluntary pre-learning 
as well as for post-course assessment.  

These modules and tests will be used by the Nor-
wegian Trekking Association (DNT) in their ava-
lanche awareness courses. As our modules are 
in Moodle and H5P, they can be easily integrated 
into other online learning platforms and are thus 
available to schools and universities as well. 

6. FINAL REMARKS AND FUTURE WORK 

We are aware that our online courses are at best 
an addition to practical courses as well as the pro-
cess of gaining experience and knowledge by be-
ing outside, talking and discussing with peers and 
mentors. However, we think that these online 
courses can assist in lifting avalanche bulletin lit-
eracy in users with different training and experi-
ence. Our terrain choice and route ranking exer-
cises specifically target and train the skills of un-
derstanding the information given in the bulletins 
and translating them to safe terrain choices.  

The online course is also a valuable resource for 
instructors and participants in field-based ava-
lanche safety courses, both as an introduction to 
field-based courses and to keep updated after, 
when practicing your skills. 
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For the winter 2023/24, we will increase our port-
folio by adding more modules. At the same time, 
we will put more effort into advertising the online 
course to our bulletin users. 
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