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The Natural Reserves Fund (NRF) has a special environmental and other value and functions to preserve
the natural diversity of landscapes, maintain the overall ecological balance and provide background
monitoring of the environment (Law of Ukraine "About Nature Reserve Fund of Ukraine"). The
preservation, development and effective use of NRF, the formation of a national network of
environmental protection areas and its integration into the All-European Econet is an extremely urgent
task of Ukraine state policy. Nowadays, NRF protected areas, especially national nature parks, regional
landscape parks, etc. have become increasingly popular among tourists. The number of recreants and
tourists is increasing. Recreants and tourists are important stakeholders in territory management in
Carpathian region. They are interested in staying in natural environment and sites with the uppermost
visual attractive values. Recreants most of all need high level of natural resources for treatment and
rehabilitation (mineral waters, climatic factors, etc.). (Liashenko et al., 2021). That is why the necessity
of sustainable recreational nature management is increasing, too. The most powerful recreational nature
management instruments are GIS. These technologies are convenient for describing recreational
resources quality and availability. They are useful for spatial data analyses, synthesis and visualizing
with modern cartographic resources; web maps, web atlases, tourist web portals, etc.
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Introduction

The Natural Reserves Fund (NRF) has a special environmental and other value and functions to preserve
the natural diversity of landscapes, maintain the overall ecological balance and provide background
monitoring of the environment (Law of Ukraine "About Nature Reserve Fund of Ukraine”). The
preservation, development and effective use of NRF, the formation of a national network of
environmental protection areas and its integration into the All-European Econet is an extremely urgent
task of Ukraine state policy.

Nowadays, NRF protected areas, especially national nature parks, regional landscape parks, etc. have
become increasingly popular among tourists. The number of recreants and tourists is increasing.
Recreants and tourists are important stakeholders in territory management in Carpathian region. They
are interested in staying in natural environment and sites with the uppermost visual attractive values.
Recreants most of all need high level of natural resources for treatment and rehabilitation (mineral
waters, climatic factors, etc.) (Liashenko et al, 2021). That is why the necessity of sustainable
recreational nature management is increasing too. The most powerful recreational nature management
instruments are GIS. These technologies are convenient for describing recreational resources quality
and availability. They are useful for spatial data analyses, synthesis and visualizing with modern
cartographic resources; web maps, web atlases, tourist web portals, etc.

Methods of investigation

In the research we use system approach to the study of recreational resources as an integral system in
its dynamic development. We use a set of methods: spatial data analysis and generalization;
constructive-geographical analysis for theoretical and methodological approaches to determining the
concepts of nature management, recreational resources, recreational nature management, etc.;
cartographic and comparative-geographical method for comparative assessment of tourist resources in
Carpathian region.

Spatial data

National Nature Park "Hutsulshchyna" was created by the Decree of the President of Ukraine in 2002,
within the Kosiv district of Ivano-Frankivsk region. The main purpose of the institution is the
preservation, reproduction and rational use of flora and fauna genetic resources, unique natural
complexes, ethnocultural environment, which have a special environmental, recreational, historical,
scientific, cognitive, educational, aesthetic and recreational value.

The park is located in the Pokutsko-Bukovyna Carpathians — Hutsul region. In general, the territory is
marked by great historical and cultural value, originality of geological structure, relief, flora and fauna,
richness and diversity of recreational resources. Thus, the territory of the park is characterized by a
significant concentration of natural recreational resources, which can be divided by type (resources of
inanimate and wildlife), by status and purpose (environmental, educational) and territorial location (in
the territory provided by the NNP for permanent use and in the territory included in the NNP without
withdrawal from land users).

The main natural tourist attractions are waterfalls, mountains, lakes, rocks, picturesque ridges, river
valleys, unique forest tracts. Many of these objects has received conservation status: the park includes
3 landscape and 1 forest reserves, 5 natural monuments, 7 protected tracts and 1 arboretum.

The greatest concentration of tourist-attractive natural sites is characterized by the regional mountainous
part of the NNP “Hutsulshchyna”, which is located near the city of Kosiv and the villages of Pistyn,
Sheshory, Utoropy, Sokolivka, Tyudov.

The relief and hydrological resources of the park are convenient for the development of active forms of
tourism: hiking of various levels of complexity, ski, equestrian and water. Especially great potential for the
development of medical and health tourism has balneological resources of the NNP “Hutsulshchyna”.
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Currently, 13 ecological and educational paths and 1 cycle route have been developed and marked at
the NNP “Hutsulshchyna”. Routes are situated near the most attractive sites of the NNP
“Hutsulshchyna” and are accessible to all categories of visitors. Today, /7 recreation areas have been
created and equipped on the territory of the NNP “Hutsulshchyna” to meet the recreational needs of the
population and guests of the district: 8 near Kosiv, 5 near Stary Kut village, 4 near Sheshory village.
There are 152 accommodation establishments on the territory of Kosiv district (132 estates of rural
green tourism). The list of valuable recreation and tourist objects in the territory of the NNP have been
prepared. The spatial database has been created with Arc Map software. The main sources of spatial
data include: cartographic (general geographical OSM databases); remote sensing data of the Earth;
data received and published on social networks by NNP visitors; OpenStreetMap data.

We have used a wide list of analysis methods in the GIS environment (clustering, classification,
generalization) for understanding of territorial structures. We also have used QGIS software with rich
functionality and thousands of plug-ins that extend the capabilities of the basic version. The
visualization of maps has been provided with MapBox web portal.

Results of investigation

The process of GIS implementation consists of following stages: the strategic goal of the research
working out, the strategy of planning recommendations, information products technological scheme,
the application creation and support (Tomlinson, 2011).

Our strategic goal was the determination of the GIS application functionality. Our GIS-product has been
prepared for the NNP “Hutsulshchyna” department that deals with and is responsible for recreation aas
a tourist resource. It is clear that the goal of our GIS-product is visualization and analyses of tourist
resources and their use.

Strategy planning begins with an understanding of the problem, studying the concept and classifications
of tourist resources and finally tourist resources spatial distribution analysis.

The data structure has been worked out according to the conceptual (Figurel), logical and physical
models of the domain.
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Figurel NNP "Hutsulshchyna" tourist resources conceptual model
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The future roadmap of the system consists of map series creation. These maps are prepared for the NNP
visitors (for better tourist resources location understanding) and the NNP employees (for tourist
resources management).

The conceptual models have been prepared with unified modelling language - UML graphic notations
use. The conceptual model (Figurel) shows the classification of resources. The experimental part of
work consists of creation the recreation resources maps (hydrography, relief), historical and cultural
resources (churches), apartments and hotels for visitors.

The relief of the Earth’s surface is a significant indicator of certain recreational resources (highland
landscapes, observation decks, rock exits, etc.) location. Therefore, we use SRTM (Shuttle Radar
Topography Mission) high resolution data from USGS. To download data, we use the resource:
https://srtm.csi.cgiar.org/download/(Table 1).

Table 1. Image Specifications

Product: SRTM 90m DEM Version 4
Data File Name: srtm_41_03.zip

Mask File Name: srtm_mk_41_03.zip
Latitude Min: 20N Max: 25 N
Longitude Min: 45 E Max: S0 E
Center Point Lat: 22.5 N Long: 47.5 E

Product: SRTM 90m DEM Version 4
Data File Name: srtm_42_03.zip

Mask File Name: srtm_mk_42_03.zip
Latitude Min: 25 N Max: 30 N
Longitude Min: 45 E Max: S0 E
Center Point Lat: 27.5 N Long: 47.5 E

We have used ArcMap software to create a mosaic for a new screen (Mosaic To New Raster) - a good
method for visualizing DEM terrain models. It has combined multiple sets of raster data into a new one.
On the next step we have cut out part of a raster data set, mosaic dataset, or image layer using (Clip)
command. In the next step we have got a line through all adjacent points with equal heights values using
(Contour). (Hillshade) command has allowed relief laundering. This has created the effect of a pseudo-
3D image, similar to images from aerial photographs. Z = 0,0000089. We can adjust this value (* 10 or
*(.1) for mountainous areas, or vice versa, for flat areas. The final step was (Raster to TIN) - used in
surface modelling or to simplify the surface model for visualization.
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Figure 2 Map of the heights of the research area (own development). Scale:1:250 000

We have used so-called rank method to assess the tourist and recreational potential of the NNP. It allows
to compare the National Park "Hutsulshchyna" with similar parks of the Carpathian region. We have
ranked the values of the main indicators of territories tourist and recreational activities. The park with
the greatest tourist and recreational potential has determined by the criterion of the maximum amount
of ranks gained (Figure 3).
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Figure 3 Comprehensive assessment of the tourist and recreational potential of with ranks method

The NNP “Hutsulshchyna” has got 18 points on a rating point scale. It has indicated a fairly high level
of tourist and recreational potential.

In the list of the indicators characterizing the tourist and recreational potential of the Hutsulshchyna
National Park, the largest number of points has awarded for transport accessibility. After all you can
easily get to Kosiv or Kolomyia during daylight hours from every point of the NNP “Hutsulshchyna”.
The indicators of the existing recreational infrastructure have assessed high. It has reflected not only
local estates or hotels, but also the Park's own means of accommodation. The NNP “Hutsulshchyna”
has got a high level of historical, architectural and other tourist attractiveness indicators.

Recommendations and conclusions

In the text the peculiarities of the NNP “Hutsulshchyna” web maps creation have been substantiated.
The stages of geoinformation modelling of tourist resources, a list of materials and research methods
have been worked out. Geoinformation modelling of recreational resources distribution within the NNP
“Hutsulshchyna” consists of: a) the preparatory stage; b) collection, analysis, classification,
generalization of spatial data and cartographic database creation; c) creation of maps; d) publication of
maps on the MapBox platform. The maps have gotten during the research will be powerful contribution
to reasonable decision-making by NNP “Hutsulshchyna” staff. The issue of main recreational areas data
has not finished in the work. We hope that it will be the subject of future research.
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