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Abstract. The main aim of the study is to conserve pasturelands in the Tashkent area by using geoinformation tech-
nology. Due to inefficient land utilization and degradation processes, the region encounters various challenges. For in-
stance, abandoned areas and deforested lands have been transformed into open spaces, exacerbating soil deterioration. To
tackle this issue, the project employs geographic information system (GIS) data analysis and remote sensing to monitor
land cover changes and devise viable solutions. Gathering remotely sensed land cover images over a decade (2012-2022)
forms part of the study to identify potential enhancements based on land cover alterations. GIS technology proves valua-
ble in monitoring changes and devising strategies to mitigate the impacts of land degradation. Furthermore, the research
explores the utilization of remote sensing methods to reclaim pasturelands and agrobiological techniques to enhance the
fertility of degraded soils. The findings underscore the significance of geoinformation technologies in informing decision-
making for sustainable pastureland management. They reveal the potential of these technologies in improving under-
standing and interpretation of land degradation effects, facilitating the development of monitoring maps, and furnishing
predictive data for land resource management. Ultimately, the study contributes to devising practical solutions for safe-
guarding and enhancing pasturelands in the Tashkent region, thereby supporting the long-term sustainability of its natural
resources.

INTRODUCTION

Pasture lands are essential for sustaining livestock and supporting the livelihoods of millions globally [1]. Ensur-
ing their sustainable management and protection is crucial to prevent degradation, maintain ecological balance, and
ensure agricultural productivity. Recently, geoinformation technologies have revolutionized environmental monitor-
ing and land management. This study focuses on using these technologies to protect pasture lands, specifically in the
Tashkent region [2,3].

The Tashkent region, known for its diverse and productive agricultural landscapes, faces significant challenges
related to pasture degradation. Factors like overgrazing, climate change, and unsustainable land use practices have
led to deteriorating pasture quality, threatening agricultural sustainability and the well-being of local communities.
Traditional methods of monitoring and managing pastures often fail to provide the timely and accurate data needed
for effective decision-making [4—6].

Geoinformation technologies, including Geographic Information Systems (GIS), Remote Sensing (RS), and
Global Positioning Systems (GPS), offer innovative solutions to these challenges. They enable the collection, analy-
sis, and interpretation of spatial and temporal data, providing comprehensive insights into land use patterns, vegeta-
tion health, soil conditions, and environmental changes [7—10]. Using these technologies allows for real-time moni-
toring of pasture conditions, assessment of various factors affecting pasture health, and implementation of targeted
interventions to protect and restore these critical ecosystems [11-14].

The purpose of this study is to explore the application of geoinformation technologies in the Tashkent region for
protecting and sustainably managing pasture lands. Through detailed analysis and case studies, the study aims to
demonstrate how these advanced tools can enhance understanding of pasture dynamics, facilitate efficient resource
allocation, and support informed policy-making. By highlighting the benefits and practical applications of geoinfor-


mailto:1976mkmadina@gmail.com

mation technologies, this research underscores their potential to contribute to the resilience and sustainability of pas-
toral systems in the Tashkent region and beyond [15-17].

EXPERIMENTAL RESEARCH

This study concentrates on safeguarding pasture lands in the Tashkent region, located in northeastern Uzbeki-
stan. Covering around 15,300 square kilometers, the Tashkent region features a diverse landscape that includes
mountains, foothills, and broad plains. This varied terrain, coupled with a continental climate, creates multiple eco-
logical zones that support various agricultural activities, including livestock grazing [18,19].
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FIGURE 1. Study area Tashkent region

The Tashkent region, located in Uzbekistan, is surrounded by the Kyrgyz Republic to the east, Tajikistan to the
southeast, and other Uzbek provinces to the west and northwest. Its strategic position in the region makes it crucial
for agricultural productivity at the national and regional levels. The region experiences a continental climate with
hot summers and cold winters, and the majority of rainfall occurs in spring and early summer. This climatic pattern
directly affects vegetation growth and the availability of pasture, highlighting the need for effective management to
mitigate seasonal and long-term variations [20,21].

Agriculture plays a significant role in the economy of the Tashkent region, particularly through the support of
livestock, which serves as a major source of income for many rural communities. However, the region faces various
challenges in maintaining the health and productivity of its pasture lands. Overgrazing, deforestation, and inadequate
land management practices have resulted in soil erosion, loss of vegetation, and decreased land productivity. Addi-
tionally, the impact of climate change further exacerbates these issues, posing additional threats to the stability of
pasture ecosystems [22,23].

Given the diverse geography, climatic conditions, and socio-economic context of the Tashkent region, it pro-
vides a complex yet highly relevant case for studying the protection of pasture lands using geoinformation technolo-



gies. This study aims to explore how these advanced tools can address the specific challenges faced by the region
and develop strategies that can be applied not only locally but also in similar contexts around the world [24].

In order to comprehensively examine the present state of affairs in the field, site visits were conducted at the
primary local farms and their proprietors were consulted. These visits entailed administering concise surveys to the
farm owners. This method not only supplied vital technical data, but also afforded valuable insights into the princi-
pal production concerns [25]. Furthermore, each farm owner was mandated to submit a map illustrating the current
state and whereabouts. These maps often encompassed hand-copied or photocopied sketches or antiquated plans
derived from the original cadastral maps, leading to some loss of intricacy. Typically, the maps featured a key denot-
ing field boundaries and the varieties of crops cultivated, with each field being assigned its own unique identifica-
tion number [26].

In the preparation of GIS layers, various raster resolutions are utilized:

A basic resolution of 100 meters for calculating suitability.
LANDSAT images at resolutions of 30 and 15 meters.
A detailed topographic map at a scale of 1:100,000, also at a 15-meter resolution.

The area boundaries are defined as Xmin = 6490027, Ymin = 5005476, Xmax = 6587527, and Ymax = 5088076
(Gauss-Krueger system, zone 6), covering a total area of 97 by 83 kilometers [27]. The panchromatic image has a
15-meter resolution (5508 x 6501 pixels). Using this methodology, the following thematic layers are created:

Topographic map 1:100K (topol00K): Scanned and geo-referenced sheets of the 1:100K topographic map
serve as the GIS foundation. In this example, a total of 19 sheets of the topographic map of the Republic of Croatia
were geo-referenced and combined.

Normalized Difference Vegetation Index (NDVI): This widely used vegetation index has proven highly effec-
tive for satellite assessment and monitoring of global vegetation cover over the past decade [28].

NDVI = (NIR-VIS) 1)
(NIR+VIS)

NIR = Near Infrared

VIS =RED

Where NIR and RED represent surface reflectances averaged over the visible (A ~0.6 um) and near-infrared
(NIR) (A ~0.8 um) regions of the spectrum, respectively, the NDVI is correlated with specific biophysical properties
of the vegetation canopy. These properties include leaf area index (LAI), fractional vegetation cover, vegetation

condition, and biomass.
RESEARCH RESULTS

Various vegetation indices are commonly used in precision farming, with the NDVI (Normalized Difference
Vegetation Index) being the most popular. NDVI allows for the global monitoring of fields and crops using satellite
images. It is important to note that while NDVI indicates plant health, it does not reveal the specific causes of cer-
tain conditions. Instead, the index provides a snapshot of what is happening in the field.

Let's consider three scenarios for utilizing NDVI in field analysis during different stages of the growing season:
early, mid, and late. At the beginning of the season, NDVI helps determine the survival of plants after winter. An
NDVI below 0.15 suggests that most plants in that area likely died, as this value typically corresponds to bare soil.
An NDVI between 0.15 and 0.2 is also low, indicating that plants may have entered an early phenological phase
before tillering. A relatively good NDVI range is 0.2 to 0.3, which suggests that plants have likely entered the tiller-
ing stage and resumed growth. Values between 0.3 and 0.5 are considered good, but high NDVI values could mean
that plants wintered in a late phenological stage. If the image was taken before vegetation resumed, the area should
be re-analyzed afterwards. An NDVI above 0.5 is abnormal for the post-wintering period and should be inspected in
person.

Any abnormal NDVI values that significantly differ from the field's average should prompt a field check. NDVI
data for fields can be monitored under clear conditions, with images being updated every 3 to 5 days.

Remote sensing methods, when combined with accurate Landsat data, support the assessment of land cover
changes. Results indicate significant changes in land cover in the mountains and highlands of Zaamin over a ten-
year period. Due to inefficient pasture use in the mountainous and foothill areas of the Tashkent region spanning
twenty years, these areas have become open lands. The study area shows diverse land cover changes, which may
lead to soil erosion, floods, and landslides in the future. These potential hazards pose risks when certain elements are
present.



In the results, we obtain maps that are identified using two different methods: the traditional method and NDVI
analysis. In the traditional method, an equal amount of fertilizer is applied to all contours. However, with the NDVI
analysis, a map is created that allows for precise application of fertilizer at specific coordinates, providing the exact
amount needed for the crop. This approach not only enhances economic efficiency but also improves soil fertility.

FIGURE 2. Study area Tashkent region

CONCLUSION

This scientific research primarily focuses on methodology, specifically aiming to enhance the understanding and
implementation of detailed spatial planning using geoinformation technologies and applications by employees and
researchers. The study was conducted within the field of geoinformation technologies and applications, incorporat-
ing relief data and satellite images for verification purposes. It is suggested that the integration and combination of
remote sensing images and the vineyard register with relief and satellite images can yield even more accurate results
than those presented in this paper.

There is a considerable number of potential users and applications that rely on up-to-date geo-information, par-
ticularly digital purpose maps. However, decisions regarding land use and its changes in the region are still not be-
ing made based on objective queries and criteria. Regrettably, our country lacks updated and detailed maps of areas
that would accurately depict the current state of land use and the true potential of natural resources such as soil, wa-
ter, and relief. Furthermore, fundamental geodesy components such as the cadastre, aero photos, and topographic
maps have not been digitized or made available to these services.

The study area exhibits varying land cover changes, which can lead to future issues such as soil erosion,
floods, and landslides. Once these elements are at risk, they can transform into hazards. The land cover change maps
generated from this study will be utilized for further landslide susceptibility mapping in the study area. This will aid
governmental authorities and stakeholders in establishing land-use planning at the local government level, aiming to
mitigate natural hazard losses.
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