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ABSTRACT

Ecotourism is one of the fastest-growing sectors globally, playing a crucial role not only in economic development, 
job creation, and improving living standards but also in ensuring ecological balance and sustainable development. The 
Fergana region, with its diverse natural landscapes, historical and cultural heritage, and recreational opportunities, 
represents one of the most promising areas for the expansion of ecotourism in Uzbekistan. Therefore, this study focuses 
on identifying the ecotourism resources of the region, classifying them into categories, developing a territorial typology, 
and visualizing them through cartographic approaches. The research methodology was based on ArcGIS software 
and modern GIS technologies. Statistical data, existing general and thematic maps, and remote sensing materials 
were integrated into a unified cartographic database. Using analytical, synthetic, and complex cartographic methods, 
the ecotourism resources of the Fergana region were classified into high, medium, and low-potential categories. As 
a result, natural-geographical complexes such as deserts, foothills, mountain steppes, and forest zones, along with 
historical-cultural monuments and service infrastructure, were systematized and mapped. Furthermore, theoretical and 
methodological foundations were developed for the creation of the “ECO FERGANA” mobile application, which aims 
to provide interactive access to ecotourism sites and routes. The findings demonstrate that GIS-based cartographic 
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approaches are highly effective in assessing and visualizing the ecotourism potential of the Fergana region. The results 
contribute significantly to expanding ecotourism opportunities, improving tourism infrastructure, and enhancing the 
competitiveness of the region in both national and international tourism markets. The scientific novelty of the study 
lies in the comprehensive application of modern GIS technologies and cartographic modeling to evaluate, classify, and 
present ecotourism resources in an innovative way.
Keywords: Ecotourism; Recreation Networks; Cartographic Basis; Modeling; Methods; Techniques; Ecological Data; 
Generalization

1.	 Introduction
In the world, ecotourism has become a global ac-

tivity that knows no political, ideological, geographical, 
or cultural boundaries. Today, special attention is paid to 
scientific research on the use of the recreational-tourist, 
resource, and recreational-tourist potential of the region, 
as well as the creation of promising programs for the de-
velopment of ecotourism based on territorial organization 
and comprehensive assessment. In this regard, for the pur-
poses of ecotourism, it is important to assess natural and 
socio-economic geographical conditions, identify their 
types, develop regionalization, and increase and develop 
ecotourism opportunities [1]. In the world, more and more 
geospatial data is used, and today the creation of promis-
ing programs for the development of ecotourism based on 
a comprehensive assessment of the use of recreational and 
tourist, resource and ecotourism potential of the region, as 
well as territorial organization, is being modernized world-
wide. In this direction, it is important to effectively use the 
capabilities of information and communication technolo-
gies, which are rapidly developing day by day, as well as 
to obtain, process, and disseminate information quickly 
and easily by transferring open data posted on the Internet 
to an interactive dynamic map.

With the rapid development of the ecotourism sector 
and tourism in our republic, the role and demand for maps 
of tourist destinations and routes intended for recreational 
purposes are also increasing significantly. The essence of 
such maps, the diversity of topics that can be depicted on 
them, as well as their content and equipment, are of partic-
ular importance. In this regard, one of the most important 
issues in the comprehensive study of the theoretical, meth-
odological, and practical aspects of tourism development 
is the conduct of modern cartographic research [2].

2.	 Materials and Methods
In our republic, the ecotourism sector is one of the 

strategic sectors ensuring the accelerated development of 
regions, the creation of new jobs, increasing the income 
and living standards of the population, and the investment 
attractiveness of the country, and comprehensive measures 
are being implemented for its development. According to 
the 35th goal of the New Uzbekistan Development Strat-
egy for 2022–2026, within the framework of the “Travel 
around Uzbekistan” program, important tasks have been 
set to increase the number of local tourists to more than 12 
million and bring the number of foreign tourists visiting 
the republic to 9 million. In this regard, the use of existing 
natural (relief, climate, inland waters), historical and cul-
tural (monuments, pilgrimage sites, crafts), socio-econom-
ic (economic and tourist infrastructure), ecological (climate 
disadvantage, air and water pollution index) opportunities 
of the regions for ecotourism purposes, assessment and de-
velopment of a typology of ecotourism potential (highest, 
highest, medium, low) using the example of the Fergana 
region, and mapping based on the ArcGIS program of GIS 
technology are of great importance for each type of scien-
tific research aimed at identifying factors that have a posi-
tive and negative impact on the development of recreation-
al and tourist activities [3,4].

The scientific and practical significance of mapping 
the ecotourism situation is growing day by day. In particu-
lar, the system of analytical and synthetic maps, which are 
considered cartographic regularities, complementing the 
content and information of ecotourism sites, ecotourism 
objects or their regionalization, such maps created on so-
cio-ecological topics are distinguished by their visualiza-
tion.

Special thematic ecotourism maps are classified into 
three types based on their content, function, and type of 
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use: general geographically targeted, and practical maps. 
There are not many ecotourism maps, and very few are 
devoted to the theory and practice of ecotourism maps. In 
this case, specific studies are devoted to various problems, 
and the issue of generalizing the experience of map cre-
ation is considered together.

All source data used for mapping by modern meth-
ods, including statistical data, general geographic and the-
matic maps, remote sensing materials, etc., form a single 
digital environment in the cartographic database, allowing 
for any automated processing. This approach ensures the 
implementation of editing and mapping processes, as well 

as the implementation of modeling.
Most importantly, this includes the work performed 

by geoinformation systems related to databases, that is, the 
collection and sorting of data, the interrelation of mapping 
objects with spatial attributes, spatiotemporal generaliza-
tion of data, interpolation of fields and time intervals, and 
primary data processing when restoring missing data. For 
this purpose, a methodology for creating maps of ecotour-
ism sites and ecotourism resources of the Fergana region 
has been developed based on improving the methods of 
creating maps based on geoinformation systems (Figure 1).

Figure 1. Methodology for creating maps of ecotourism sites and ecotourism resources.

In general, mapping (carting, mapping) is the process 
and set of methods for creating geographical maps. Field 

mapping (surveying natural phenomena and socio-eco-
nomic objects on the ground) and laboratory (cameral) 
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mapping (field mapping and processing of other sources of 
information, including previously created maps) are distin-
guished [5].

According to the degree of generalization, the fol-
lowing are distinguished: analytical mapping, i.e., creating 
a generalized or less generalized map of a phenomenon (for 
example, air temperature); synthetic mapping, in which 
synthetic maps, as well as series of analytical and complex 
maps, are created based on the combination of many spe-
cific indicators; complex mapping is the multifaceted rep-
resentation of natural and socio-economic phenomena on 
geographical maps, taking into account their interrelation-
ships [5].

Systemic mapping deals with the creation of new 
maps based on a systematic approach to geographical ob-
jects as a system, i.e., a whole, consisting of various, but 
interconnected elements; it deepens the description of indi-
vidual components of territorial systems, intercomponent 
connections, their structure, functions, and dynamics.

Thematic mapping includes the creation of special 
maps (geological, soil, climatic, agricultural, etc.) and be-
longs to the exact sciences by subject. In addition, all types 
of mapping are grouped by method (surface, aerospace, 
and underwater), scale (large scale— 1:100000, medium 
scale— 1:200000–1:500000, small scale— 1:1000000 and 
smaller), degree of automation (manual, automated or in-
teractive and automatic), operationality (basic and opera-
tional), and other criteria [6].

Complex mapping uses 3 ways:

-	 preparation of a complex of different, but intercon-
nected geographical maps (a single collection) for 
one territory (for example, complex atlases);

- 	 creation of a series of closely related, programmat-
ically coordinated maps (for example, geological 
maps - stratigraphic, geomorphological, mineral, hy-
drogeological maps, often supplemented by Quater-
nary deposits, etc.);

- 	 creation of complex maps depicting several intercon-
nected phenomena together, each with its own indi-
cators  [7].
The scientific and methodological principles of cre-

ating ecological maps are based on the following:

1.	 Studying the essence and characteristics of the de-

picted events and phenomena.
2.	 Determining the characteristic views of objects and 

their sections and the cartographic representation of 
the boundaries between them.

3.	 Selecting cartographic representation methods that 
perfectly reflect the nature of objects.

4.	 Studying events and phenomena and developing 
generalization methods for them.

5.	 Determining the relationship of the object depicted 
on the ecological map with other natural objects and 
developing ways to place special content on the basis 
of when creating maps based on them [8].

In addition, the identification of connections between 
natural networks and the correct interpretation of this in-
formation, the coordination of maps with different content, 
etc., are also included in the list of methodological require-
ments.

Several methods are used in creating ecological 
maps. The most common is the localization method, that 
is, the representation of data in three-dimensional space. In 
this case, existing natural boundaries - relief objects, geo-
logical structure, hydrogeological networks, etc. These are 
used, and based on them, discrete objects are placed at the 
base. The method of intropalation allows not only to de-
scribe quantitative phenomena, but also to describe discrete 
phenomena in a field. The widespread use of aerospace 
images in creating natural maps is the basis for including 
the decoding method among the scientific methods of map 
creation. The next method is the generalization method, 
which is not only the method of creating maps, but also the 
main feature of all maps. In the generalization method, the 
main events and phenomena are selected, they are exag-
gerated, and secondary, unnecessary objects removed from 
the map. In addition to the above methods, the similarity 
method is also used in map creation. When compiling nat-
ural maps with complex content, all the above-mentioned 
methods are used together [9].

3.	 Results and Discussion
It is impossible to directly carry out recreational and 

tourist activities in any natural conditions. For this, it is 
necessary to assess the natural conditions of the territories 
from the point of view of ecotourism. Indicators of optimal 
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natural conditions, climate, water, flora and fauna, ecolog-
ical and political stability of the territory are also consid-
ered the main criteria for assessment. Accordingly, in or-
der to increase the tourist and recreational potential of the 

Fergana region, based on the share of territories in the total 
potential, directions were classified by ecotourism-ecolog-
ical, historical-cultural-geographical, service-geographical 
tourist objects and territories (Figure 2) [10,11].

Figure 2. Map-scheme of the tourist and recreational potential of the Fergana region.

Hotels and guests houses (hotels are mainly located 
near major transport routes); Tourist attractions (interest-
ing and unique parts of natural and natural anthropogen-
ic geocomplexes); Restaurants, canteens, cafes and bars; 
Recreation areas (tennis courts, viewing areas, wildlife en-
closures, etc.); Shops; Special ecological walkways (spe-
cial ecological walkways are organized to introduce vaca-
tioners and tourists to the nature of national parks. Their 
routes include the most interesting, scenic, and unique nat-
ural objects, as well as historical and archaeological mon-
uments); flora and fauna listed in the Red Book; protected 
natural areas [12].

To create ecotourism and tourist maps, various nat-
ural and natural-anthropogenic geocomplexes formed in 
a specific area are comprehensively studied. For exam-
ple, the structure of the territory and geocomplexes of the 
Fergana region is quite diverse and unique. Changes in 
climatic conditions on various hypsometric surfaces have 
led to the formation of such geocomplexes as plain-desert, 
foothill-desert, mountain-steppe, and high-mountain-forest 
in this area.

When organizing tourism or sightseeing, the natural, 

cultural-ethnographic, and historical objects or territories 
within the area are studied. When depicting selected ob-
jects and territories on the map, it is advisable to consider 
all their characteristics and tourist opportunities.

It was established that the objects of cultural heri-
tage in the Fergana region are not as complex in one place 
as in the Samarkand, Bukhara, and Khorezm regions, but 
422 objects, despite their small area, are scattered. In the 
Fergana region, 6 types of mixed tourist routes have been 
improved through the integrated use of natural and so-
cio-economic factors. Relations between the service sector 
and tourism are very weak, the share of the tourism sector 
in the region’s economy is not felt, and it is necessary to 
strengthen cooperation between them.

In the city of Kokand, Margilan, Rishtan, Chimgan 
and Vodil (Sokh (Kyzyltepa sanatorium), Shakhimardan 
(Culture) and Sokhsuv) in areas rich in ecotourism and 
recreational resources, it is advisable to create a mobile 
application for route routes on an online interactive map 
based on public-private partnership for medium and small 
facilities (hotels, guest houses, campsites, motels, sana-
toriums, rest homes, children’s camps, cafes and restau-
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rants, sanitary and hygiene points, trade and transport 
services) [13].

4.	 Conclusion
Targeted studies have shown the expediency of cre-

ating tourist plans, maps, and atlases based on modern GIS 
technologies. At the same time, systematic maps and plans 
should be implemented to provide tourists, vacationers, 
and managers with the necessary information. He noted 
that to achieve the aforementioned effectiveness, it is first 
necessary to develop a project of ecotourism maps and 
plans. When implementing the project of tourist maps and 
plans, the project of territorial cartographic work systems, 
depending on their scale and purpose, the following were 
presented and scientifically substantiated:

In general, Uzbekistan is rich in all resources for the 
development of ecotourism and ranks 15th in the world in 
this regard. Ecotours organized in our republic should be 
guided by the following principles:

	 prioritization of environmental protection and sus-
tainable development issues and their reflection in 
ecotourism directions;

	 environmental and socio-economic interests underlie 
ecotourism;

	 development of ecotourism in connection with his-
torical, cultural and other types of tourism;

	 state and local government bodies, public interest in 
ecotourism;

	 The necessity of forming national pride in preserving 
and developing the homeland.

The goal of the development of ecotourism is:

	 Demonstration of Fergana’s ecotourism potential, 
natural potential, and resources in the global and na-
tional tourism services market;

	 stimulating scientific research aimed at more effec-
tive use of ecotourism resources and opportunities of 
territories, especially nature, geosystems;

	 increasing the importance and share of ecotourism in 
the development of tourism;

	 Fundamental improvement of the quality of ecotour-
ism services and accelerated increase in the volume 
of ecotourism services in tourism activities imple-

mented in Fergana;
	 It is necessary to create scientific, innovative, and 

methodological developments aimed at developing 
ecotourism in the future [14–18].

Taking into account the above, the compilation of 
complex tourist maps of the region at scales of 1:200000 
and 1:500000 is based on the above. The development of 
maps of this scale for the region fully meets the require-
ments of the tourism industry. The area of the region is 
covered to the specified scale. Taking into account the area 
of the territory, the maps created at these scales contain 
information about the natural and cultural heritage sites of 
tourism and the system of tourist infrastructure objects as a 
whole. These cards allow remote access to tourist resourc-
es in the region. These cards are used in the design and de-
velopment of various tourist trips, sometimes during travel, 
and for the purpose of visual exploration. Such cards are 
necessarily developed based on the IT system.

Map of ecotourism routes. Tourist route maps are 
compiled at a large scale. These maps are also depicted in 
two types according to the coordinate system: printed and 
electronic. These maps show the natural features of the 
area, historical and cultural monuments, and features of the 
route.

As a result of analyzing the results of research on 
the application of international models in the development 
of ecotourism in the context of Uzbekistan in the imple-
mentation of the goals and objectives of ecotourism devel-
opment in Fergana, the following promising areas can be 
identified.

1.	 In the development of ecotourism in our country, 
first of all, it is necessary to study in detail the char-
acteristics and definitions of international models for 
the development of ecotourism, the goals and objec-
tives of these models, and the work carried out on 
them.

2.	 It is necessary to study in detail the objects of appli-
cation of international environmental models in the 
development of ecotourism in our country.

3.	 At the state level, it is necessary to develop legal and 
regulatory documents for the use of specially pro-
tected areas and nature reserves, national parks in the 
development of ecotourism.
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4.	 In the development of ecotourism, the ecotourism 
resources and objects of our country are divided into 
levels of international and domestic tourism, and the 
possibilities of using these objects in ecotourism are 
studied.

5.	 One of the most important issues in the development 
of ecotourism is the lack of tourist infrastructure 
in these places, since the resources of ecotourism 
are located at a considerable distance from cultural 
centers. Therefore, one of the priority tasks is the 
creation of an infrastructure system and services for 
ecotourists in specially protected areas, state nature 
reserves, and national parks, which is the first issue 
in the development of ecotourism.

6.	 The development of ecotourism in our country is one 
of the urgent issues, and the development of adver-
tising for the application of international models of 
ecotourism development in this promising direction, 
as well as its introduction into international and do-
mestic tourism markets, will yield expected results.

7.	 Another pressing issue in the development of eco-
tourism in the future is the need to develop prefer-
ential state decisions that ensure the interests, entre-
preneurship, and initiative of the population in all 
regions, as well as the social and economic interests 
of the population.

8.	 Establishing the development of tourist routes to per-
mitted ecotourism resources for the development of 
ecotourism in our country and promoting the adver-
tising of these tourist routes to the international and 
domestic tourism markets.

9.	 Intensification of work on the development of in-
ternational and domestic ecotourism in our country. 
Creation of tourist firms specializing in the devel-
opment of international and domestic ecotourism in 
this area.

10.	 Comprehensive organization of ecotourism in our 
villages in connection with rural tourism, recreation-
al tourism, pilgrimage tourism, and sports tourism.
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