FOOTSTEPS Project: But who researches the researchers?

By Clara Hiel, Jan van Lindert & Runa Magnusson

The High Arctic tundra on Svalbard is home to many weird and wonderful creatures.
Between the long harsh winters and the brief period of summer and sunlight, few
species stay in this place all year round. The ones that do have found the most amazing
ways to adapt and thrive. There are the animals (that frequently — and understandably
so - get all the attention), such as Svalbard reindeer, polar foxes, a whole range of birds,
and, hopefully spotted from only a distance, the polar bear. But equally impressive are
the numerous plants that grow and persist in this extreme environment. Purple saxifrage
bring early specks of colour into the tundra, polar willows make for the world’s smallest
tree-top experience, and many, many types of mosses transform the tundra into a vivid
sea of green during the summer.

Of course, scientists on Svalbard are researching all of these groups and have been for
decades. However, there is one creature frequently traversing the tundra which barely
any research pays attention to: The Arctic fieldwork researcher. Often seen wearing
vibrant colours and carrying copious amounts of equipment with them, they have many
peculiar behavioural patterns that are undescribed for other groups. For example,
researchers are commonly found prostrating themselves before patches of vegetation,
remaining motionless for extended periods — behaviour that in other species might
indicate illness or submission, but here appears to be deliberate and goal-directed.

But one behaviour that researchers share with hikers and visitors is that of human
trampling. Researchers exhibit strong site fidelity and trail formation behaviour, often re-
visiting the same sites year after year to walk around the same circles to take samples
and measurements. The same applies to hikers and visitors; once a scenic spot has
been discovered, many more will venture to these places time after time.

Whilst this is evidently interesting from a behavioural perspective, this behaviour also
leaves behind quite literal footprints on the permafrost and plants that shape this
pristine environment. When researchers and visitors venture across the tundra in
search of a scientific breakthrough or stunning scenery, their boots hit whatever comes
in their way, sometimes creating a trail of crushed plants and disturbed soil. Yet, the
plants on Svalbard only have a short window of time to grow, flower, and disperse their
seeds, providing little time to recover from being flattened by a hiking boot. Similarly, the
permafrost constitutes the framework for almost the entire ecosystem on Svalbard,
which means that any steps at the surface may actually reach far into the ecosystem.
Thus, despite their specialist equipment and careful intentions, these groups are
effectively functioning as large, poorly adapted megafauna in the Arctic tundra.



This leads to an obvious contradiction: Researchers, hikers, and visitors have an
inherent appreciation for the Arctic tundra but may be leaving behind a bigger footprint
than they expect. The scientific and scenic value that the tundra has for them has made
them return in the past and will do so in the future. None of them return out of
ignorance, but because they care. They inadvertently leave their footprints by doing
exactly what fulfils their deep-rooted desire to understand and appreciate the tundra as
itis. They would rather be a part of the ecosystem than disrupt it as the poorly adapted
megafauna they are, yet they don’t understand their impacts on their beloved
ecosystem.

This leaves one important question: Who researches the researchers?

Presenting the FOOTSTEPS project and gathering local perspectives on tundra trampling
at the Longyearbyen Guide Eve in May 2025, photo by Franka Leiterer.

What we did

We made extensive inventories of changes in soil, permafrost, greenhouse gas
emissions and plant communities at former research sites. We reconstructed the
amount of annual passings at these sites, which were walked around for 20-100 times
per year over the course of 2022 and 2024. In total, plots had received around 70 to 150
total passes over those three years. We started seeing visual damage to vegetation and
soil in 2024 and decided to set up paired measurements in the pristine areas of the



former research plots, in which we had never stepped, and the zone around it over
which we walked repeatedly.

We also conducted a structured brainstorm together with local guides and UNIS
students at the Longyearbyen Guide Eve hosted at UNIS, to surface current perceptions
on the issue of tundra trampling. We asked participants “What’s standing out to you
most about the impacts of human trampling on Svalbard tundra ecosystems?

What challenges and opportunities do you see?”. We used a 1-2-4-All Liberating
Structures Brainstorm format to summarize the group’s perceptions and asked
ChatGPT to anonymously summarize individual and group answers into a list of
common themes and a world cloud visual.
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Fieldwork sites in Adventdalen and Endalen. On the left we see former research plots
outlined in purple, and a wet, subsided area around the former plot.

Left: Clara prepares to measure CO; fluxes in Endalen. Right: Jan and Runa measure
vegetation height in Adventdalen.



Fieldwork in Adventdalen

What we found

We found that a year after abandonment of research sites, remaining effects on
vegetation and soil were detectable, but often of small magnitude. Permafrost thaw
depth was enhanced by several centimetres after trampling, but by August thaw depth
became similar in trampled and untrampled sites. Soils were subsided by several
centimetres and showed stronger topsoil heart conductance. These effects were
consistent across sites. Trampling enhanced carbon respiration in several of the sites,
and had divergent effects on carbon uptake, with increases in some sites, and
decreases in others. Due to the stronger increase in respiration across seasons, the net
carbon balance across the summer season is likely negatively affected, with stronger
carbon emissions from trampled sites. Finally, plant communities showed no strong
shift in composition, but tendencies for loss of lichen and moss biomass and lower
total aboveground biomass. Plant height was reduced consistently across sites. Plant
community productivity (NDVI, a spectral measure of photosynthetically active
biomass) was not negatively affected by trampling and in one site even showed a
positive response. We expect that this was due to high regrowth of grasses at this site, in
line with earlier findings of high trampling resilience of graminoids. Overall, the wet



polygonal tundra meadow site with organic soils showed the strongest adverse impacts
on soils (subsidence, permafrost thaw), but relatively little impact on carbon balance
and vegetation, potentially indicative of rapid recovery of graminoid-dominated plant
communities.

Finally, we found that knowledge on sensitive areas is generally present within the
Svalbard guides and student community, as well as the acknowledgement of the issue.
Wet sites were explicitly identified as being more sensitive, but guides indicated
potential for further education on which visible aspects (plant species, ecological
aspects) indicate high sensitivity to trampling. Frequency and proximity to settlements
were identified as drivers of trampling impact, as well as the potential existence of
acceptable thresholds in visitor rates. Climate change was further identified as a driver
of both a longer snow-free recreation season as well as a potential change in recovery
potential of soil and vegetation. A main challenge within the Longyearbyen community
is the perceived conflict between freedom to roam and regulation of walkways via
boardwalks and ropes, as is prevalent in many other (low) Arctic areas such as Sweden
and Iceland. Lack of infrastructure is seen as a core wilderness value, and the
installation of for instance boardwalks may only attract more visitors.

Taking into account local perspectives and our own field findings, we conclude that 20 —
100 passes per year in a research context presents low trampling pressure, with
generally small or even insignificant effects. Such visitation rates should lead to little
impact. Wet areas with loose, organic soils and thick moss layers are more sensitive to
trampling. Beside the already acknowledged sensitivity of “wet” areas, the sensation of
the soils being “spongy” could be useful indicator for areas to avoid. Lichen vegetation
should also be avoided.

If such areas cannot be avoided, and low visitation rates are not attainable,
management of activity should be considered, although many trade-offs are at play.
Researchers should consider installing boardwalks, but also take further
measurements to reduce trampling effects at the start of the boardwalk. Recreational
and tourist activities at established sites with hundreds or more visitors per year should
similarly avoid wet, organic soils and could consider boardwalks or fixed walkways over
dry and firm ground. We recommend to continuously monitor visitor rates and
landscape impacts (e.g. through drone surveys and field surveys) to detect
unacceptable deterioration. Our findings on soil thermal regimes and carbon balance
indicate that some of the strongest impacts are more difficult to detect by the naked
eye, which warrants the use of precautionary principles and low thresholds for visible
impact.



Perception of Tundra Trampling Guides & Students in Longyearbyen

“What stands out most to you about tundra trampling?
What challenges and opportunities do you see?”
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