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SUMMARY 

The article presents the results of field research and mapping of negative degradation 
processes affecting the high-mountain landscape complexes around Nesamovyte Lake, one of 
the main recreational and tourist sites in the Chornohora massif of the Ukrainian Carpathians. 
Using specialized geographic information system (GIS) software, a map of degradation 
hotspots in high-mountain geocomplexes was developed, highlighting impacts such as shrub 
cutting, littering, trampling, and other negative influences on landscape elements. The study 
identified and mapped over 1,5 hectares of degraded areas within a 100-130 meter radius 
around Nesamovyte Lake in the cirque bottom. The cartographic material also represents the 
current landscape structure of the studied area and the manifestations of ongoing hazardous 
physical-geographical processes. 
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Introduction 
 
Chornohora is particularly valuable for recreational and tourist activities within the mountainous 
landscapes of the Ukrainian Carpathians. A key characteristic of the region is the significant presence 
of natural territorial complexes (geocomplexes) in the highest hypsometric tier (above 1 450–1 600 
m), specifically in the subalpine and alpine highlands. These geocomplexes, the oldest within the 
landscape, together form a highland landscape tier with a total area of 80,5 km² (Karabiniuk et al., 
2022). The combination of significant landscape and biological diversity, the highest absolute 
altitudes in Ukraine, and relatively easy accessibility along most tourist routes in the subalpine and 
alpine highlands of Chornohora − especially in the foothills − has contributed to the active 
development of recreational and tourist activities in the region. The suitability of highland 
geocomplexes for year-round recreational use has further reinforced this trend. Recreational activities 
began in the 19th century when Chornohora became one of the key centers of active recreation in the 
Ukrainian Carpathians (Rozhko, 2000). Today, the total annual number of visitors to the highlands, 
including both tourists and recreationalists, ranges from 20 000 to 50 000. However, the recreational 
load on different tourist routes and natural recreational sites within the highland tier of Chornohora 
remains uneven (Karabiniuk et al., 2020). 
 
Recreational and tourist activities are among the main factors contributing to the anthropization of the 
geocomplexes in the subalpine and alpine highlands of Chornohora. This necessitates the assessment 
of the most attractive areas of the massif's highlands and the identification of degradation centers 
affecting valuable natural resources, along with other negative consequences of recreation and 
tourism. One of the most valuable natural recreational sites in the high mountain landscape of 
Chornohora is Nesamovyte, a glacial lake located at the bottom of a cirque northeast of Mount Turkul 
(2 016,4 m). The lake is highly popular among tourists and recreationalists, which negatively impacts 
the ecological condition of the valuable highland geocomplexes of ancient glacial-expansion origin 
surrounding it (Mykitchak, Rozhko & Lenko, 2010).  
 
Method and/or Theory 
 
The problem of anthropization and modification of valuable geocomplexes is a frequent subject of 
modern geoecological research (Burianyk et al., 2023). The recreational evaluation of the PTC in the 
subalpine and alpine highlands of Chornohora for tourism purposes, as well as the potential use of 
high-mountain areas in recreational and tourist activities, has been studied by I. Rozhko (Rozhko, 
2000), T. Mykitchak (Mykitchak, 2014), I. Rozhko and S. Zyuzin (Rozhko & Zyuzin, 2015), among 
others. A. Melnyk (Melnyk, 1999, 2009), I. Koynova and I. Rozhko (Koynova & Rozhko, 2009), as 
well as A. Melnyk and M. Lavruk (Melnyk & Lavruk, 2017), have analyzed the current state, ongoing 
processes, and prospects for the development of recreational and tourist activities in Chornohora, 
along with associated environmental threats. The analysis of recreational load, the management and 
organization of recreation and tourism, and the monitoring of their impact on the geocomplexes of the 
Chornohora massif − including the subalpine and alpine highlands − are systematically conducted by 
employees of the Carpathian National Nature Park (Carpathian National …, 2023). 
 
The next stage of research focused on studying the landscape structure and the development and 
distribution of modern negative physical-geographical processes of natural origin highlands of 
Chornohora. These processes include rock screes, landslides, linear erosion, snow avalanches, and 
others, occurring within the highland geocomplexes of the studied area. To achieve this, a 
comprehensive field landscape survey of the Nesamovyte Lake surroundings was conducted using the 
method of large-scale expeditionary landscape research. The intensity and characteristics of these 
processes are closely linked to the properties of the geocomplexes in which they occur. The study of 
the negative impact of recreational and tourist activities on the glacial tract of Nesamovyte Lake is 
primarily based on the results of field research conducted from 2018 to 2023. The purpose of this 
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research was to identify and map centers of bush cutting, littering, trampling, and other manifestations 
of landscape degradation in the lake’s vicinity. Measurements of degradation centers in high-altitude 
geocomplexes were also carried out to determine their areas and establish landscape dynamics over 
time. Additionally, photo documentation was conducted, and the exact locations of degradation 
centers were recorded using Garmin eTrex10 GPS receivers. 
 
Examples  
 
As a result of the research conducted in the vicinity of Nesamovyte Lake, we recorded large-scale 
cutting sites, primarily involving mountain pine (Pinus mugo Turra), as well as littering and trampling 
zones covering a total area of more than 1.5 hectares. Using the ArcGIS toolkit, a landscape map was 
created at the level of simple tracts and sub-tracts on a scale of 1:10 000. This map highlights the 
main centers of highland geocomplexes degradation caused by intensive recreational and tourist 
activities (Fig. 1). 

 

Figure 1 Areas of degradation of landscape complexes of the subalpine and alpine highlands of 
Chornohora in the vicinity of Nesamovyte Lake. 
 
In addition to tourist routes and paths, Figure 1 models the modern landscape structure of the vicinity 
of the glacial Nesamovyte Lake. This structure is formed by a variety of geocomplexes, including: 
SECTOR of the southwestern windward, highly humidified macro-slope, drained by a parallel river 
system, with a dominance of beech and spruce-fir-beech forests. High altitude terrain A – Slightly 
convex denudated surfaces of subalpine-alpine high-mountain meadows, primarily formed under the 
conditions of a consistent rock stratum, characterized by a very cold and wet climate (average 
temperature: coldest month -12 °C; warmest months +9 °C; annual precipitation up to 2 000 mm) on 
mountainous brown meadow soils. Striya I – Steeply convex domed summits, wavy ridge surfaces, 
and steep ridge slopes, aligned with the dip direction of non-calcareous mica coarse-layered and 
massive multigrained gray sandstones, conglomerates, and gravelites with Nardus stricta, Juniperus 
sibirica and Vaccinium myrtillus on mountainous brown meadow soils and mountainous brown peat 
bog soils. High-altitude terrain B – Incised nival-erosion subalpine highlands, formed under a 
consistent rock stratum, with a cold (July: +10–12 °C; January: -10 °C), very humid (over 1 500 mm) 
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climate. These areas are covered with mountain pine (Pinus mugo) and green alder (Alnus viridis) 
crooked forests, growing on mountainous brown meadow soils and mountainous brown peat bog 
soils. Striya II – Geographically disconnected system of steeply sloping amphitheaters of ancient firn 
fields of the southwestern exposure complicated by landslides with waterlogged stepped bottoms are 
coordinated with the direction of dip of stratum of non-calcareous mica coarse-layered and massive 
multigrained gray sandstones, conglomerates and gravels with dominance of Juniperus sibirica, Pinus 
mugo and Alnus viridis on mountainous brown peat bog soils High-altitude terrain C – Concave, old-
glacial subalpine high-mountain surfaces with a very cold (February: -12 °C; July: +10 °C) and very 
humid (over 1,500 mm) climate. These areas include waterlogged cirque bottoms with deciduous and 
coniferous shrubs, growing on mountain-meadow and mountain-peat-brown soils, interspersed with 
rocky scree and bedrock outcrops. Striya ІІІ – Geographically disconnected system of heavily incised 
corries and glacial troughs with very steep and precipitous walls, mostly at the heads of stratum of 
non-calcareous mica coarse-layered and massive gray sandstones, conglomerates and gravelites with a 
predominance of Juniperus sibirica, Alnus viridis and Pinus mugo on mountainous brown meadow 
soils and mountainous brown peat bog soils. SECTOR of the north-eastern leeward macroslope with a 
colder (approximately 2 °С) than in the south-western sector, vegetation period, lower (200‒300 mm) 
annual precipitation with spruce and beech-fir-spruce forests. High altitude terrain D – Slightly 
convex denudated surfaces of supalpine-alpnie high-mountain meadows of very cold and wet climate 
(average temperature of the coldest month -12 °С; and of the warmest months +7 °C; annual 
precipitation up to 2 000 mm) on mountainous brown meadow soils and mountainous brown peat bog 
soils.  Striya IV – convex domed tops and steep ridge slopes are formed in the heads of stratum of 
non-calcareous mica coarse-layered and massive multi-grained sandstones, conglomerates and 
gravelites with Vaccinium myrtillus, Nardus stricta and Deschampsia caespitosa meadows on 
mountainous brown meadow soils and mountainous brown peat bog soils. High altitude terrain E – 
Concave old-glacial subalpine high-mountain surfaces of very cold and wet climate (January - 12 °C; 
July +8 °C, precipitation over 1500 mm) with deciduous and coniferous shrubs on mountainous 
brown peat bog soils and stony talus. Striya V – territorially separated system of corries with very 
steep and steep slopes, laid in the heads of stratum of non-calcareous mica coarse-grained and 
massive sandstones, conglomerates and gravelites with a predominance of Juniperus sibirica, Alnus 
viridis and Pinus mugo on mountainous brown meadow soils and mountainous brown peat bog soils. 
Striya VI – strongly sloping wavy surfaces of loamy-boulder moraine-talus bottoms of corries with 
Alnus viridis and Pinus mugo on mountainous brown peat bog soils. 
 
Results 
 
As a result of the field survey and mapping of degradation centers in the highland geocomplexes 
surrounding Nesamovyte Lake, areas of shrub cutting and littering were identified, covering 0,52 
hectares. These areas are located approximately 80–100 meters from the lake and have formed due to 
tourists' careless attitudes toward the environment. In the absence of proper equipment, visitors often 
resort to illegally cutting mountain pine (Pinus mugo Turra) for firewood. Littering with household 
waste, including plastic and glass, is also a significant ecological issue in these areas. Additionally, 
the study identified 1,05 hectares of land near Nesamovyte Lake that have been subjected to critical 
stress due to trampling and the systematic placement of tents. All recorded degradation areas are 
concentrated within the gently sloping, hilly terrain of the cirque bottom, characterized by wet downy-
pike-sphagnum-green moss mountain pine subors. These ecosystems develop on deep, non-skeletal, 
mountainous brown peat bog soils, often occurring in combination with peatlands. 

 
Conclusions 
 
Glacial lakes in the high-mountain landscape of Chornohora are both a result and evidence of 
powerful Pleistocene glaciations in the Ukrainian Carpathians. They formed during the degradation of 
the second phase of the last Würm glaciation, approximately 12 000–13 000 years ago, and were 
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periodically filled with meltwater. Today, glacial lakes are among the main recreational and tourist 
attractions in Chornohora, with Nesamovyte Lake being the most accessible via numerous tourist 
routes. The lake and its surroundings lie within the Carpathian National Nature Park, yet they 
experience significant recreational and tourist pressure. The total number of visitors to Nesamovyte 
Lake varies from 10 000 to 25 000 per year, leading to noticeable landscape degradation and 
ecological deterioration. Based on field research and geoinformation analysis, areas affected by bush 
cutting and littering (0,52 ha) as well as trampling due to the systematic placement of tents (1,05 ha) 
were identified. Therefore, addressing the negative consequences of recreational and tourist activities 
in the vicinity of Nesamovyte Lake − and the highlands of Chornohora in general − requires more 
than just mitigation efforts. Given the increasing recreational load on high-mountain areas, it is 
essential to implement a comprehensive set of measures to regulate recreation and tourism, preventing 
further environmental degradation. 
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