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Introduction

The mining plan of the Vadil’s mines (Fergana region, Fergana district) is being developed in order to
implement the program of accelerated industrial and innovative development of the economy of
Uzbekistan through the implementation of major investment projects in the mining and metallurgical
complex [1-5].

The district has a sufficiently developed transport and communication infrastructure, but is more
represented by agricultural production. The population is concentrated in the nearest settlements — the
villages of Vadil [1-10].

The relief of the deposit area in the northeastern part of the territory is mountainous with absolute
elevations up to 400 m and relative exceedances up to 100 m [11-15]. The southwestern part is a slightly
hilly plain with absolute elevations of 250-300 m and relative elevations of 5-15 m.

The area is located within the development of semi-desert landscapes. The lands of the district are
deserted, unproductive. They are characterized by an almost complete absence of a fertile soil and
vegetation layer suitable for agricultural purposes.

The climate of the area is sharply continental [16-20].
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Vertical and horizontal zonality soils are common in the Fergana region. The soils of the vertical zonality
include the soils of the gray-earth belt, and the horizontal zonality of the soil of the desert zone. The soils
studied by us, light gray soils, meadow carp have a continental climate, the winter is mild, sometimes
severe. The average temperature in January is -3.2°C (Fergana), the absolute minimum is 25°C (Table-1).
On some winter days, the weather is warm. Summer is hot. The average temperature in July is +28°C, the
maximum temperature is +40.4°C [21-25]. The total sum of effective temperatures in the Fergana region
is 2430°C, and in the Fergana region 2459°C. The duration of the growing season is above 11°C and is
223 days [26-30].

Table-1
Average long-term meteorological indicators [2]
Regions Months Middle
g L jmpwv /[ v [vi]vivin] X | X | XI][XIl]| year
Air temperature, °C
Frzg?)?‘a 231281 |16,1| 21,2 |252| 262|244 | 195 | 131 |54 | 0,3 13,2

Vadil -22109]76|154| 205 251|259 |251|196 | 126 | 85| 0,3 11,3
Precipitation, MM
Fergana

4 14 | 12 | 18 | 13 12 8 4 3 2 9 14 | 12 121
region

Vadil 19 | 23| 31| 21 16 10 4 2 3 12 | 21 | 18 175
Relative humidity of the air, %
Fergana

. 83 | 83| 72 | 62 53 46 o1 S7 62 69 76 | 83 66,4
region

Vadil 82 | 81| 71| 58 53 | 45 | 44 52 57 65 | 76 | 82 63,8
Soil temperature, "C
Fergana

region -3 1 9 12 26 32 33 30 22 13 4 1 15,0
Vadil -4 1 8 13 27 31 36 34 25 14 5 2 14,2

From the table data, it can be seen that the average annual air temperature both in the Fergana region and
in the Vadil region is not the same and is 11.3-13.2°C. As for precipitation, there is a big difference
between the desert and the gray-earth zone. If there is 121 mm of precipitation in Vadilya, 175 mm is
almost twice as much in the Fergana region [31-35]. The relative humidity is almost the same and is 64-
67%, the soil temperature is also the same in both meadow and gray soils and is 14-15°C.

Mountain region
Highland subdistrict The area of dissected watersheds and slopes
Subdistrict of medium - high mountains Low Mountains area
Subdistrict of low mountains and foothills Hilly foothills area - adyrov
[Tono6macTh peYHBIX TOJIUH The area of the upland sloping plains

Plain area

Plateau subdistrict The area of ancient river terraces and deltas
Subdomain of low mountains The area of modern river terraces and deltas
Subdistrict of alluvial plains The area of sandy accumulation
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The northern part of the Fergana Region is stretched between the Kyrgyz and Vadil steppe lands [5] of
Central Fergana.

The area of the deposit "South of the Fergana district" belongs to the landscape zone of the northern
deserts. The following types of soils prevail in this zone: light gray soils formed in low-altitude conditions
on steep and gentle slopes of ridges, ordinary gray soils and gray-brown soils of the foothill plain of
Vadyl.

Objective

The object of the study was selected irrigated typical, light, gray-earths, sub-mountain hollow-horned
plains, coupled with merged removal cones and upper river terraces, composed of loess, loess-like loam
and skletno-fine-grained proluvium and deluvium on the territory of the Fergana district "Vadil" [36-40].

Light gray soils are common on the foothill plain, at an altitude of 161-210 m above sea level. The
mechanical composition is light-loamy, from the bottom it turns into sandy loam. Humus in this soil
contains less than 0.79-1%. The upper horizon of light saline gray soils is slightly saline. Salts are found
in large quantities from 9 cm, their content increases downwards. Sulfate salinization [41-46].

Common serozems are developed on flat elevations and gentle slopes under grass-wormwood vegetation
at an altitude of 400 to 600 m. Ordinary serozems are strongly crushed [9]. The humus content is from
0.81 to 1.12%. Carbonates in soils are in different amounts, their content increases down the profile.

Gray-brown soils are common on the foothill plain. Developed on tertiary Cretaceous sediments under
sagebrush-boyalychnaya vegetation at an altitude of 130 to 500 m. The humus content is up to 1%.
According to the mechanical composition, they are usually loamy.

Methodology

There are many definitions of Geographic Information Systems (GIS). In the simplest and most primitive
ways (usually used by mathematicians and programmers): GIS is a spatially oriented database of certain
lands. At first glance, this is how it is: the heart of any GIS is a database, which, unlike other databases,
has a geographical reference [2-30]. However, the "machine-software™ approach to GIS clearly prevails in
this definition.

Here the most important advantage of geographical information systems over other information systems
and databases is lost: the possibility of spatial analysis and the creation of fundamentally new models of
the reality surrounding us based on the results of the analysis [1-46].

The use of GIS for land assessment by region allows us to transfer the solution of this complex problem to
a new qualitative basis, especially when designing intensive farming systems and agrotechnologies,
agrochemistry and land monitoring, not to mention high agrotechnologies and adaptive landscape
(ecological) farming systems of high accuracy. The creation of a land assessment basis in the modern time
of life for accurate farming systems is almost impossible without GIS technologies.
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Fig.1. Satellite layer Fig.2. Satellite relief layer
Figure 1-2 shows an example of data collection to create an additional satellite layer in the ArcGIS

program.

Results

The most important advantages of GIS at this time are:

» convenience of storage, copying, reproduction and storage of archives and their information on any

>

media and networks;

timely introduction of environmental attribute GIS data, will save additional costs when monitoring
the foothill lands;

in mapping the foothill areas, this theory will allow you to perform unlimited large-scale cartographic
work and cartogram analyses;

in addition, soil data on the terrain, when introduced to GIS technologies, will allow creating
databases of various ecological conditions of the foothill areas;

ease of processing large amounts of information. (GIS provides ample opportunities for combination,
sorting, data sampling, areas and agrochemical parameters of contours are easily calculated);

greater visibility of the presentation of factual information, achieved by creating a large number of
thematic maps;

the ability to automate the process of creating maps;

ease of making quarterly changes, the ability to create systems for automatic changes to the database
for high-quality monitoring;

the possibility of widespread use of information coming from remote sensing means of a certain land
contour (aviation, space and drone);

high accuracy of maps (with precise coordinates), especially when using global positioning systems
(using GPS);

the possibility of creating interactive reference and advisory systems for the required authorities of the
regions.
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