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Abstract

Climate change in the Arctic is among the most dynamic and visible worldwide. Partic-
ularly rapid warming is observed in the Svalbard archipelago, where recent years brought
record-breaking temperatures, including 21.7 °C in Longyearbyen in July 2020 (Reuters
2020). Due to its geographical location and unique natural value, the region serves as a natural
laboratory for monitoring global climate processes, ocean circulation, and related environ-
mental transformations. At the same time, it is increasingly exposed to anthropogenic pres-
sure, mainly resulting from the growing influx of tourists, which in 2023 amounted to
approximately100,000 visitors (Kaltenborn et al. 2025). The dynamic expansion of tourist
infrastructure and the growing popularity of recreational activities have led to noticeable
changes in environmental quality.

One of the most common forms of outdoor recreation around Longyearbyen is snowmo-
bile tourism. Approximately 2,500 snowmobiles are registered in Svalbard, a particularly high
number compared with the size of the local population (Kaltenborn et al. 2025). Snowmobiles
emit multiple pollutants, including nitrogen oxides, carbon monoxide, and polycyclic aro-
matic hydrocarbons (PAHSs), which negatively affect air, water, and the snow-ice cover. Pre-
vious studies confirmed the presence of PAHs and their derivatives in air (Drotikova et al.
2020) and snow (Abramova et al. 2016) in and around Svalbard settlements, linking their
occurrence to local anthropogenic sources. Soot and other light-absorbing particles deposited
on snow accelerate its melting, thereby intensifying the regional warming effect (Réveillet et
al. 2022). Furthermore, PAHSs belong to a group of toxic and carcinogenic compounds that
pose a significant threat to human health and Arctic ecosystems.

This study focuses on assessing the environmental impact of tourism, with a special em-
phasis on snowmobile use, in the Longyearbyen area. Chemical and microbiological methods
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were applied to determine the level of contamination and to evaluate potential ecological
risks. The results will provide new insights into the relationship between the intensification
of tourism and the state of the natural environment in the Arctic. They may also form a basis
for recommendations aimed at reducing anthropogenic pressure and supporting the protection
of this highly vulnerable region.
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