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I. About the project 
 
The principal scientific aim of the expedition was to collect observations of snow parameters that will be 

used as part of Rebecca Vignols’ PhD, which will enhance the collaborative work between the British 

Antarctic Survey, Cambridge University and Moscow State University.  

Rebecca’s thesis title is “Understanding future changes in Northern Hemisphere snow cover”. Identifying 

how snow cover responds to a changing climate is important for predicting future socio-economic growth 

as it affects many aspects of human activity. Moreover, snow’s high albedo means that changes in its 

extent significantly impact on the Earth’s energy budget, and therefore back on the climate itself. Using a 

combination of data types, including field-based observations, satellite remote-sensing data and 

atmospheric models, the impact of past climate variability on snow cover in the Khibiny Mountains in 

Arctic Russia will be analysed. In combination with model projections, these results will be used 

subsequently to predict snow cover changes over Northern Europe out to 2100.  

Both 2016 and 2017 expeditions were essential to this research as the snow parameter data collected is 
necessary to validate the satellite data, which will allow the spatial extrapolation of results from the small 
field area into a wider regional study of Northern Europe. The field data collected both years has now been 
successfully analysed and used for the satellite validation. The field observations will also be important for 
validating the regional climate model outputs, allowing the estimation of the uncertainties associated with 
the future predictions of northern European snow cover that will be a key output from Rebecca’s PhD. 
 

 
 
Figure 1: Aerial photograph of the Khibiny Mountains of the Kola Peninsula showing the location of the field 
research station. 
 



II. General information 
a. Area 

 
The expedition took place in the southern Khibiny Mountains of the Kola Peninsula, Arctic Russia (Fig. 1), 
near the town of Kirovsk. The area is heavily industrialised with mining infrastructure both current and 

redundant commonplace in the valley east of the research station. The area was nevertheless very pleasant 
and the people friendly. Local shops were used for food and were no different to smaller UK supermarkets. 
Local amenities such as buses and the Bigwood ski lift were used to minimise approaches. 
 

b. Expedition group 
 
Rebecca and Iain were the main participants of the expedition with Yulia Zaika being their main contact at 

base. We were the only scientists staying at the research station for most of the season, though for one 

week we were joined by student mountaineers from Moscow State University (MSU). 

c. Facilities 
 
We stayed at the field research station of the Geography department of MSU (Fig. 2). The facilities were 
excellent with heating, wifi and hot water. We stayed in the same three-person self-catered apartment as 
the previous year and the research station itself was once again very nice and peaceful. The station dog 
was still there and once again accompanied us into the field each day. 
 

Figure 2: Khibiny field research station of the Geography department of Moscow State University. Photo 
credit: Iain Rudkin. 
 
 
 
 
 



III. Expedition 2017 
 

a. Expedition dates 
 
The expedition in Russia took place between 14/4/17 and 19/5/17 with data collection being made from 
16/4/17 to 16/5/17. A detailed timeline of the fieldwork is given in section III.f. 
 

 
b. Weather 

 
The weather in this field 
season was much worse 
than the previous year. It 
snowed heavily most days 
(Fig.3), with a total clear 
days only adding up to 5 
out of 31. Winds were 
highly spatially variable 
with very strong winds at 
high altitude almost daily, 
thus limiting the ability of 

high-altitude 
measurements.  
 
 
 
 
 

 
Figure 3: Photo showing the very snowy weather that characterised the majority of this field season. 
 
 

c. Measurements made 
 
The fieldwork involved digging and analysing snow pits at a variety of sites. The following parameters were 
recorded: snow depth, snow density, air and snow temperature, albedo, grain size and shape, and slope 
angle. This year it was decided that we would not make snow liquid-water content measurements as this 
slows progress considerably and maximising albedo measurements was our main target for 2017. As in 
2016, Dr Olga Tutubalina lent us a 4-band Skye radiometer to make albedo measurements (Fig. 4) and the 
necessary kit for the rest of the parameters was brought over from the UK (small pieces of kit Fig. 5).  
 
In total, we made measurements at 187 snowpits over 30 days, thus collecting more snow parameter data 
(excluding albedo) than in last year’s six weeks. This was a result of three factors. First, having worked as a 
team before, Rebecca and Iain were able to divide the work for a maximisation of productivity. We were 
making the same measurements as last year, so we had lots of practice which made for high efficiency 
during pit measurements. Secondly, as the weather was quite bad in terms of visibility and very high winds 
at high altitudes, we ended up climbing a lot less than last year, which meant time between measurement 
points was much shorter. Finally, on days when we were able to make albedo measurements, we did not 
dig all snowpits, favouring albedo readings over density. This saved a lot of time and meant we were able 
to get more measurement points.  



 
Figure 4: Rebecca making snow albedo measurements using the Skye Radiometer. Photo credit: Iain Rudkin. 
 
 

 

 
Figure 5: Rebecca making measurements in a snow pit. Photo credit: Iain Rudkin. 



 
d. Measurement sites 

 

 
 
Figure 6: Map of the measurement areas in the Southern Khibiny Mountains. 
 
Measurements were made in eight defined areas (A to H excluding the off-limits E area) with Area H added 
in order to replace the E area. All areas had very different accessibility. Area A was the test area of the field 
station and so only required us to step outside. Measurements were made there each day as the snow did 
not melt out before our departure this year. Areas B, C, D, F and H were also accessed entirely on foot, 
using snowshoes for most of the season. When possible area F’ was reached by taking a bus to points X on 
figure 6, though on many occasions, we walked all the way to this area when the buses were not frequent 
enough or were full. 
 
Finally, we always used a bus to reach the base of area G. A ski lift could be used in good weather in order 
to reach the lower part of the ridge there. However, on multiple occasions this year, the wind was too high 
and as a result the ski lift was closed so we had to climb the entire mountain. The very high winds on the 
mountaintop also meant that the ridge-top of this mountain was dangerous and it was near-impossible to 
make measurements there, so we did not end up visiting this site as many times as in 2016. 
  



 
e. Health and safety 

  
The full risk assessment undertaken prior to departure in 2016 was fully updated following the initial field 
season. One of the main safety concerns of this expedition was the high avalanche risk in the mountains 
(see cornices Fig.7). We were nevertheless able to find many workable areas that could be accessed 
without avalanche risk. We managed to identify eight areas that could be and were safely visited to make 
measurements (Fig.6). However, this year, some of the higher altitude areas could not be visited safely on 
worse weather days where high winds would make it difficult to stand, let alone make very precise snow 
measurements without moving for extended periods of time in the cold. On those worse weather days, we 
made sure to visit the valley areas such as B, H and F. 
 

 
Figure 7: Large cornices on Mount Yuksporr. Photo credit: Iain Rudkin. 
 
If we had any doubts about the safety of a certain slope or area, we were able to ask for local knowledge. 
For example, to access area F’, it was much quicker to cross the frozen lake than to walk all the way around 
it. The field station manager was able to assure us that the lake could be crossed safely. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
f. Timeline 

A timeline of the field 
season is included (Fig. 8) 
and shows the frequency 
with which the areas were 
visited during the 
expedition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 8: Timeline of the expedition. 
g. Issues 

 

The expedition was a success but some limitations bear mentioning. 

 Following Russian state secrecy laws, we were only allowed access to a 1:100 000 map of the area; 
anything at a better resolution was inaccessible.  

 The radiometer instrument started malfunctioning early in the season, but a solution for 
measurements was found, and it malfunctioned during a very snowy period in which albedo 

measurements would not have been 
possible anyway. 
 
 

IV. Collaborations and meetings 
 

This year’s expedition was particularly 
fruitful in terms of strengthening research 
collaborations. Firstly, with Moscow State 
University, our main collaborators on my 
(Rebecca) current research. We were staying 
at the MSU field station and were in 
constant communication with Yulia Zaika, 
the station’s research manager and my main 
contact on this project. I also had the 
honour of giving a talk in MSU (Fig.9a) on 
May 18th to the departments of Cartography 
& GIS and Cryolithology & Glaciology.  

 
 Secondly, I was able to finally meet 
my collaborators (Fig.9b) from the Polar 
Alpine Botanical Garden-Institute (PABGI) on 
May 4th. Ilona Blinova and I gave 
presentations on our respective work and 
we had a meeting before proceeding to a 
tour of the gardens and of two of their 
greenhouses.  
 

And finally, Iain and I were able to 
spend a day with the local avalanche service, 
in order to start a collaboration. Once again, 
I gave a presentation of my work, and we 
were able to see the work that they do here 
in the mountains as well as see how they 
collect their snow parameter data (Fig.9c). 
 

 
 
 
 
Figure 9: a) View of Moscow from the 
Moscow State University building; b) Picture 
taken during the meeting with our 
collaborators at PABGI; c) Picture of 



Alexander Volkov of the Khibiny Avalanche service showing us their measurement techniques during our 
meeting. 

V. Conclusions 
 
Despite some rather cold, snowy and windy weather this field season was still a success. Over 30 days, 
snow parameter data was collected at 187 snowpits and has been used as part of Rebecca’s PhD project 
along with the data collected in 2016. Measurements were made in eight different areas despite possible 
concerns about slope accessibility during the avalanche season with high snowfall. Our collaboration with 
MSU went smoothly and we look forward to continuing our work with the MSU Geography department, 
most imminently with the writing up and publication of the work using the field data. Our meetings with 
PABGI and the avalanche service were also highly fruitful. In conclusion, this was a highly productive field 
season both in terms of data collection and collaboration solidification. 
 
I would like to thank the Gino Watkins Memorial Fund on behalf of all members of the expedition for 
enabling us to undertake such exciting and enjoyable fieldwork. 
 

 
Figure 10: Rebecca climbing the ridge in area H. Photo credit: Iain Rudkin.  


