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Abstract. Currently, the agricultural activities of almost all developed, civilized countries in
the world are carried out on the basis of the design of a system of Agriculture adapted to the
landscape and are actively engaged in it. In order to comprehensively substantiate this branch
of Industrial Science and identify the possibilities and features of its formation in Kazakhstan,
it is necessary to carry out specific research work with a high degree of truth. Therefore, in
the proposed work, the best ways to use the modern Geoinformation system in order to select,
recognize and analyze the agro-landscapes of the Kyzylorda region and analyze them from the
point of view of Geographical Sciences were sought. Kyzylorda region is an administrative
region located in the southern part of the Republic of Kazakhstan. The region is distinguished
by its agriculture. Agriculture has developed in the region since ancient times. In addition,
every year farmers are intensively working in the direction of changing varieties, diversifying
crops.

We can solve the main problems of our country through preliminary design work using modern
technologies.
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Introduction. The terrain is widely studied and discussed on maps that have special
morphometric indicators. However, the method of collecting relief information and, based on it,
capturing morphometric maps in the traditional «<way» requires a lot of labor and effort to use
for large-scale areas.

With the development of modern science and technology, the widespread development of
geoinformation systems has made it much easier to obtain quantitative data on the studied area.
Therefore, an electronic image of the relief is displayed on the basis of geographic information
systems with digital samples of the relief. The main requirement in the process of obtaining this
information and using GIS Technologies is the adequacy and high quality of samples.

Currently, in the vast majority of frequently used GIS technologies, although many methods
and techniques have been created to create a digital pattern of relief, almost all of them have
some limitations and errors. In this regard, the main goal is considered to be the compilation
and use of methodologies that reduce the amount of errors. Since morphometry is a scientific
area of geomorphology, in order to identify and describe relief, it studies detailed numerical
data about it.

He determined the history of the formation and development of the relief through his
methods and methods of research, formed the main patterns and morphological foundations that
determine the formation of the terrain in the study of the relief in accordance with the research
direction of Science. The most important one, including the main method, is morphometric
analysis. After determining the quantitative indicators of the relief using special measurements,
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the set of their characteristics may differ. It also depends on the purpose of morphometric
research and the regional units used. The history of morphometric analysis, in principle, can
be divided into three stages. Each of them was widely discussed in the work of subsequent
researchers. According to G.I. Yurenkov and L.S. Shchukin, the initial stage includes work related
to the compilation of methods for determining Heights, lengths, areas, complex edematous areas
of the terrain. It is worth noting that all this data was achieved on the basis of the appearance
of various devices. For example, as a result of the initial stage, topographic characteristics of
morphometric analysis were compiled. The second stage of development of morphometry was
determined in the course of analyzing the obtained quantitative data on the relief.

Among the earliest works published at the beginning of the period, one can name the works
of A. Humboldt, who conducted an orometric study in the Andes at the end of the 18th century.
The features of morphometric studies of that time are the comparison of simple relief shapes
and geometric shapes. At the same time, the first morphometric maps and the first coefficient
indicators were compiled and determined. So, in 1826, Karl Ritter introduced the concept of
«compactness» (compactness) of continents, that is, the ratio of area to perimeter. These were
the first attempts to describe the relief. In addition, there were many researchers who suggested
different coefficients in the description of the relief.

Karl Koritzka [1], for example, proposed a new method for determining the average
height of a region in 1854. A. Penk defined gypsum curves for individual regions. Among those
who contributed the most to morphometric research by the middle of the 19th century was
A. Penk. Although there were many successes achieved in the second period, interest in this
direction subsided by the middle of the twentieth century. Although the third stage continued
in the development of morphometry, it received its full place only towards the end of the
twentieth century. It is characterized by an increase in morphometric research; interrelation of
morphometric analysis with cartography; mathematical models of relief formed based on the
morphometric analysis.

On the basis of these, a mathematical direction was born in geomorphology and a system-
structural approach to the study of relief was added to morphometry. The development of
cartographic and mathematical modeling led to the development and creation of morphometric
thoughts, as well as the emergence and development of new computing, processing and
information storage devices. During this period, much attention was paid to morphometric
research, and among the scientists, it is worth noting the proposals of K. Efremov and A. I
Spiridonov to «geometrize» simple relief. One of the most valuable offers after this was
A.S.Appears in the works of Devdariani. He proved that it is necessary not only to consider the
relief itself, but also to take into account its development.The main idea of the third stage is to
consider the relief as a zone of heights. From the point of view of theory, it is the coordinate of a
given area, the function of two variables.

Materials and methods. Considering a relief as an equation can help a lot in studying and
determining its properties. The same xiak at the stage of its development in this direction set the
following global goals:

1) description of the object;

2) explanation of its properties;

3) track changes;

4) monitoring the situation;

5) creation of an object, an object that has such properties. In this work, an attempt is made
to solve geoecological problems using morphometric relief indicators, describing it, and based
on the data obtained. In particular, by determining the slope of the relief, surface exposures,
using the data obtained, determining the extent of water erosion of the soil in the studied area,
analyzing it, rational use of land, non — destructive use, and increasing fertility were the main
issues. In the description of the relief, there are two classes of work that are divided into two
large groups: qualitative description of the relief and quantitative description|[2].
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The ArcGIS10.4 program was used to compile a slope map of the terrain, which is represented
primarily by Heights from a topographic map, obtaining various indicators, creating tables,
etc. In particular, as part of this program, the main components of ArcGIS 3D Analyst, which
is an additional module, are compiled maps of the terrain of the Kyzylorda region using 3D
visualization, relief creation and analysis. In addition, the regional and volumetric characteristics
of the relief, slope, surface exposures and the level of surface leaching were also determined [3].
The use of these maps in determining spatial bundles is very effective: using this model, it is very
helpful in determining how these processes relate to mountains, valleys, high institutions, and
other three-dimensional objects . The course of cartographic studies used to obtain information
on any information provided on the maps consisted of 4 stages :

Stage 1 - promotion of issues to be solved with the participation of data available on the
map;

Stage 2-the preparatory stage;

Stage 3-conducting the study;

Stage 4-examination, processing of the received data.

In comparison with the corresponding date of February 1, 2023, the number of horses in
all categories of farms increased by 13.4 and 134.7 thousand heads; poultry increased by 13.0%
and 126.4 thousand heads, respectively; camels — by 7.9%-A and 45.2 thousand heads; sheep-by
6.2% and 445.5 thousand heads; cattle — by 4.7% and 324.5 thousand heads; pigs-by 2.2% and 2.2
thousand heads. Goat heads-decreased by 0.1% and amounted to 155.6 thousand heads. As of
February 1, 2023, 67.7% of cattle were counted in public farms;30.2% — in peasant or farm farms
and individual entrepreneurs; 2.1% — in agricultural enterprises; sheep — 55.8%, 39.7% and 4.5%,
respectively; goats —87.0%, 12.9% and 0.1%; pigs — 87.9%, 12.1%; horses — 60.9%, 37.1% and 2.0%;
camels — 61.9%, 34.7% and 3.4%; poultry — 74.8%, 5.6% and 19.6% [4].

Results. In January 2023, all types of livestock and poultry were slaughtered or slaughtered
on the farm in live weight amounted to 2.9 thousand tons, which is 1.4% higher than in the
corresponding period last year, cow’s milk production increased by 1.7% and amounted to 5.4 [5]
thousand tons, chicken egg production-by 65.2% and amounted to 0.6 thousand pieces. Statistical
data of animal husbandry in the ArcGIS program are mapped as follows:
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Fig.1. Works in the ArcGIS program

Figure 1 linking the map to the coordinate system - collecting, analyzing and evaluating
information sources; - studying the phenomena of the mapped area included in the map content;
includes the processes of compiling the first vector layers (shape file) and starting editing work.
Shown in Figure 4.
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Fig.2. Editing vector layers

Figure 2 development of vector layers, editing process if the first version of the prepared
map does not meet the requirements of the customer, an additional version is developed. At the
stage of preparing the same card for printing, small printing works are introduced. All this work
on the compilation of the map map

Fig.3. Preparing the card for printing

Figure 3 Preparation of the card for printing refers to the stage of preparation for printing.
That is, it is the processing or reproduction of the finished card using a printing or other method.
This stage includes the preparation of the printable version and the sections for printing cards.
The result obtained during the implementation of these stages on the diploma topic is shown in
Figure 3. In cartographic production, maps are developed by various teams of specialists, which
is why this work requires scientific and technical guidance, which is called map editing. The
process that checks the work at all stages is called proofreading.

In 2023, agricultural formations received a gross income of 2316299 tenge from the sale of
crop production (the level of profitability was 11.5%), including wheat - 94074 thousand tenge
(33.0%), forage crops-352941 thousand tenge (27.2%), vegetables-54083 thousand tenge (26.4%),
potatoes-19836 thousand tenge (24.4%), barley-1444 from the sale of melons-205663 thousand
tenge (28.5%), oilseeds-36949 thousand tenge (13.4%) and rice-1527994 thousand tenge (8.9%).
Agricultural formations of all districts successfully sold crop production. In 2018, the largest
income was accounted for by agricultural formations of Zhanakorgan district (736752 thousand
tenge, 25.3%), Shieli district (376573 thousand tenge, 12.2%), Kyzylorda city (266656 thousand
tenge, 20.1%), Zhalagash district (272946 thousand tenge, profitability level 5.7%).Agricultural
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enterprises received income from the sale of crop production in the amount of 476046 thousand
Tenge (the level of profitability was 5.6%), peasant or farm farms-in the amount of 1840253

thousand tenge (15.8%).
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Fig.5. Animal husbandry map of Kyzylorda region
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Fig.7. Map of crop production of Kyzylorda region
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Kazakhstan has long been known all over the world as an agrarian country. The main task
of agricultural production is to fully provide the population of the Republic with types of food
that are adjusted to medical standards. For this purpose, 1.4 million tenge per year is allocated
in the Republic. More than a ton of meat, about 7.0 million tons of milk and dairy products, 4
billion tons. It is necessary to produce eggs, 2.4 million tons of vegetables, 640 thousand tons of
sugar and about 2.0 million tons of bread and bakery products [6]. However, at present, the main
types of food, including animal products, are not produced in sufficient quantities. Meat, dairy
products, vegetable oils, sugar up to 30-40% are imported from foreign countries. In order to
eliminate such gaps, the intensive development of animal husbandry in the field of Agriculture
is the responsibility of today.

To do this, first of all, it is necessary to fully provide animal husbandry with nutritious and
high — quality feed with the harmonious use of our rich resources-natural Meadows and arable
land. After a thorough analysis of the structure and tasks of the feed production industry, we will
find out that its main sources are natural Meadows and arable land. In addition, waste from field
fields (grain, industrial crops) is also used as animal feed.

The share of animal feed can also include products produced in the microbiology and
chemical industries (vitamins, yeast, enzymes and other biologically active substances). However,
95% of the total volume of feed used in livestock and poultry farms is made up of plant-based
feeds. Therefore, the development of feed production from natural Meadows and pastures and
forage Fields plays a key role in creating a solid supply of animal feed for animal husbandry in
the Republic. Natural pastures and Meadows occupy the vast expanses of the Republic.

The area of pastures is 182 million hectares, hayfields — 4.7 million hectares, or about 1
hectare of hayfields per 39 hectares. The main reason for this contradiction lies in the fact that
fertile Meadows are plowed and turned into fields to increase the volume of grain production.
In this regard, in most farms of the Republic, especially in grain-growing regions, there is a
shortage of winter feed. For this, in the 70-80s of the last century, Hay began to be prepared from
forced Natural Pastures. Such «mowed pastures» were included in the government’s plan, the
size of which reached 15-20 million hectares.

Of course, the yield of such» hayfields « was low, and the cost of hay increased, and the
efficiency of animal husbandry in most areas decreased. In those days, a large number of forage
crops began to be grown on the arable land. Its volume is up to 10 MLG hectares in the Republic, a
third of the volume of hay;, silage, succulent and fodder feeds were completely removed from the
tields. However, the production of natural pastures and fodder forage and arable land still does
not meet the current demand. Feed production is a large and complex branch of the agricultural
economy. Its intensive development and prosperity in accordance with the requirements of
today is due to the introduction into production of the humiliated scientific and technological
achievements in this area. The main ones include the following areas:

1. Effective and rational use of the main sources of animal feed, natural grasslands and
pastures and fodder fields, taking into account the bioclimatic capabilities of each region and the
peculiarities of economic formation;

2. Collection of high-quality, nutritious feeds, increasing the yield of natural Meadows
and pastures and forage fields with the introduction of achievements of Science and advanced
production practices in farms (farms, Joint-Stock complexes, etc.);

3. Implementation in farms of advanced technologies for the preparation of animal feed and
planning of daily, monthly and annual feed menus based on science for each type of animal, age
and obtained animal products;

4. Reducing the cost of feed through the improvement, efficient use of fodder land on farms
and the introduction of new equipment and machines for the production of feed [7]. Forage
production as a branch of Agriculture and science is engaged in the cultivation of forage crops
on arable land, cultivation and use of natural pastures and hayfields.

The goals set by this industry are the maximum intensification of animal feed production
in the Republic. The main source of cheap and highly nutritious food is natural forage lands.
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Such lands occupy 70% of the land area of the Republic, as mentioned above. However, the
volume of feed from these natural pastures and hayfields accounts for only about 40% of the
total volume of feed used in animal husbandry throughout the year. The main reason is the low
yield of natural fodder lands. Irregular use and untimely maintenance of natural pastures leads
to the degradation of Meadow soils, the disappearance of valuable plant species from the plant
community,the replacement of other infertile grass species, arugula, the invasion of Meadows by
bumps and shrubs, as a result of which the yield decreases.

To eliminate such shortcomings, it is important to properly use natural forage lands with
improvement. As shown by the achievements of Science and advanced farms, it turned out that
in all regions of the Republic, with the radical improvement of natural pastures and fly agarics
(sowing perennial grasses instead of destroying natural grasses), the yield can be increased up
to 3-5 times and higher. Methods of light improvement (removal of bumps, bushes, spraying
of fertilizers, sowing of grass seeds, etc.) increased the yield of meadowsweet by 1.5-3.0 times.
A progressive new method is widely introduced in the field of feed production in the summer
season, creating irrigated pastures in each farm. It has been known from many experiments that
on irrigated pastures , the milk yield of cows increases to 15-30%, and the meat content of cattle
in Bordak increases to 25-35%.

It was found that the effective use of Natural Pastures in Steppe, semi-desert and desert
zones can preserve valuable grass species and increase yields, as a result of which livestock
products (meat, wool) from each hectare can be doubled. In many studies, it has been proven that
the creation of grass-planted pastures in the southern and south-eastern regions of Kazakhstan
is very effective both economically and ecologically. The cultivation of arable fodder has been
carried out in the Republic for a long time. But his current position is not critical. The amount of
feed per hectare of arable land where forage crops are grown is lower than the yield obtained from
sown fields with grain crops. The main reason for this is the non-compliance with the technology
of cultivation of feed crops, and the study of the technology of cultivation of some crops is not
adapted to each region. In the future, the production of feed from arable land should be carried
out in the following main areas: improving the structure of feed fields in each region; increase
the yield of fodder crops; widespread introduction of intermediate, legendary and compacted
fields in farms; widespread use of green conveyors; preparation of feed from the field according
to new technologies; scientific establishment of feeding. For the intensive development of animal
husbandry in the Republic, in the future, the volume of sowing of fodder crops in the field will
be increased by at least 3 times and the yield per hectare to 2.0-2.5 tons of agricultural products.
The cultivation of forage crops in intermediate and compacted fields should also be significantly
introduced into production. It is established that by growing 2-3 crops per year from one arable
land, the yield per hectare can be increased to 20-50%.

For example, experiments have shown that high-yielding feed grain crops are effective if
they are sown with protein-rich legumes. In general, the science of animal feed production in
the former Union dates back to the end of the 18th century. The first Russian scientists were 1.
I. Levshin, I. T. Bolotov, A.V. Sovetov, I. A. Stebut, P. A. Kostychev, etc. He studied the fodder
land of different regions of Russia, studied ways to improve it, the quality of fodder plants, the
possibilities of their acclimatization, cultivation in the field. However, the widespread, planned
development of the feed production industry in 45 dates back to the beginning of the 20th century.

The famous Russian scientists V. R. Williams [8] and A.M. Dmitriev were in charge of these
works. During these years, special expeditions were organized to Kazakhstan from the Center
(Research Institute in Moscow, Leningrad) to study the state of natural pastures and meadows,
their location in each region, groups, main plant communities, plant species, products and Feed
values. Among the scientists who led such research and did a lot, one can single out academician
I. V. Larin, professors L. G. Ramensky [9], I. A. Tsatsenkin, S. P. Smelov. Among the scientists of
Kazakhstan of that time, one can name the works of D. A. Zykov, B. A. Bykov, K. K. Kurmanoyv,
I. V. Matveev, K. D. Postoyalkov, P. A. Salyukov. In the 60s of the last century, at the Kazakh
Scientific Research Institute of hayfields and pastures, which was opened again in the Republic,
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the problems of improving and efficient use of natural forage lands began to be studied in depth
and comprehensively in all regions. The current conditions of natural pastures and hayfields
located in each region of the Republic were identified, and ways to improve and effectively
use dilapidated land were proposed. Among the scientists who led the scientific work and did
a lot, one can name zh.a.Dzhambakin, S. N. Pryanishnikov, K. A. Asanov, E. Sh.Shakhanov,
G.T. Meyrmanov, K. A. Aubakirov, L. I. Alimaev, K. A. Baitkanov [10], E. L. Bekmukhamedoyv,
K.Sh.Smailov, U. H. Almishev. Among the scientists who scientifically investigated the problems
of animal feed production in agriculture, we can mention Yu.d.Zykov, N. I. Mozhaev, V. A. Benz,
a.m. Sveshnikov, G. M. Chasovitina, A. Akhmet.

It is known that relief is considered the determining factor in the development of various
natural processes occurring on earth. Basically, it emits radiation from the sun and determines
the features of the formation of all types of surface currents and surface processes on them. All
this contributes to the definition of landscape classification in both local and regional areas.
Digital data is essential to determine the extent to which relief in Geosystems takes place. The
most effective way to solve this problem is the morphometric method.

Most often, this method is widely used in geomorphology and is widely used in determining
the studied objects, their quantitative indicators using the basis of GIS technology. However, the
scope of the morphometric method is not limited to this, but the scope of its research is very
wide and is also used to solve other geoecological problems. At the same time, today, Fast and
optimal solutions are solved through the digital features of GIS technology. The Earth is the most
basic natural asset. He is the source of all life, the habitat. Now people get 88% of the nutrients
they need from arable land, 10% from forests and pastures, and 2% from sea and ocean waters.
Therefore, the protection and effective use of the Land Fund is the most basic and urgent issue
that never ceases to be relevant.

The development of industry, the construction of cities, roads, hydraulic structures destroy
the surface of the Earth and lead to a change in natural landscapes.

The changed lands are undervalued economically, polluting the environment with toxic
substances, reducing the sanitary and hygienic conditions of human life. Considering the
changes in the structural and qualitative state of the Land Fund, we can see that the direction
of their development, especially agricultural land, is negative. Such negative processes lead to
a reduction in the resource potential of the land, as a result of which agricultural production
decreases and pose a threat to the national security of the state. The most basic way to stop this
process quickly is to use the land efficiently. This is especially important in modern economic
conditions, that is, at a time when there is a shortage of industrial resources and a decrease in soil
productivity. The lack of an economic mechanism of economy and land use leads to a shortage
and degradation of land resources. In this regard, the economic basis for the effective use of land
resources by moving from a free form of land use to a paid one has been developed. The Land
Fund is the most important national asset of our people, so its value is calculated in monetary
terms as part of the national wealth. On the basis of determining the magnitude of all this, the
value of land is an economic assessment. Like all natural riches, the economic valuation of land
has three main different functions :

1. Calculation. Land is counted as a national wealth, as the production and material Fund of
Regions, enterprises, individual landowners and land users. Land is also taken into account as a
place of production, other structures, residential buildings, etc., as a place of economic activity.

2. For an economic incentive to effectively use the land fund, it must have a price and thereby
be included in market relations.

3. Qualitative properties of land units — productivity, location efficiency are different. There
are not enough fertile, efficient lands, so even those with low productivity and efficiency are
used, and good (efficient) users, regardless of the Labor spent, earn additional profit. Depending
on the efficiency, different land units are evaluated differently, creating more uniform conditions
for land users. As a result, the population is encouraged to use less efficient, but economically
necessary land. All services of economic assessment of the Land Fund are inextricably linked,
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serve to protect, effectively use the land as a whole. In general, the Land Fund in the region can
be divided into three natural and economic zones, depending on soil and climatic and other
economic conditions. The first Zone (South) includes two administrative districts (Zhanakorgan
and Shieli), the second (central) zone includes four administrative districts (Zhalagash,
Karmakshy, Syrdarya and Kyzylorda), and the third zone (north) includes two administrative
districts (Aral and Kazaly) . Due to the specialization of the region in rice farming, taking into
account the peculiarities of the soil and climate and other conditions, natural irrigated arable
land can be divided into three natural Spurs: Zhanakorgan-Shieli, Kyzylorda and Kazaly-Aral.
In recent years, small rice fields have begun to form in agricultural areas of the Aral region.

The main cultivated plant in these ranges, rice, is sown in the former engineering — ready
lands together with the cultivated plant corresponding to it. 9193.0 thousand hectares or 74.0%
of the total land fund of the region is irrigated pasture land. At the same time, the area of vacant
land increased by 129.8 thousand hectares.

This is mainly due to the deterioration of the financial situation of Agriculture, the lack of
mineral and organic fertilizers, the lack of seeds, as well as the dilapidated material and technical
base.

Due to the different natural and economic conditions on the territory of the region,
specialization in the placement of agricultural production, a different type of agricultural
development has developed near the island (a type of self-financing, specializing in various
specialties and self-financing). In the northern zone, in recent years, due to a lack of irrigation
water, the volume of fields growing rice and other cultivated plants has decreased.

However, the remoteness of the settlements from each other is conducive to the development
of animal husbandry. It is especially convenient for the development of sheep, camel and horse
breeding. In the southern zone, due to the favorable temperature conditions, it is convenient for
farming, especially for growing vegetable and garden, fruit, oil and technical crops and grapes.
Therefore, in recent years, the main cultivated plant has been cultivated here, along with rice,
cotton, etc. in the development of cultivation. Due to the favorable economic development in
the central zone, rice and other cultivated plants belonging to the rice family, grain, oilseed,
horticultural, fruit crops are planted here. Any land fund is distinguished by fertility. The soil
cover, formed on the basis of climate, flora, hydrology and hydrogeology characteristic of the
Kyzylorda region, has a special impact on the qualitative state of land resources. Based on this,
the soils on the territory of the region can be divided into two large groups:

- Atyrau moist soils with developed irrigated agriculture;

- in the semi-desert part there is a trace of irrigated agriculture from ancient times and dry
soils used for grazing livestock. Changes in soil fertility are also influenced by human activity. If
it acts scientifically, it increases soil fertility, and if it is treated irresponsibly, it reduces or destroys
soil fertility. The main agronomic, agrotechnical, agromeliorative, organizational measures to
improve soil fertility, land use efficiency are as follows:

1.protection of soil from erosion (fangs). There are three main types of erosion: wind, water
and technical. In uneven, barren areas, precipitation washes away the fertile soil layer. Open
areas without forests, especially those where productivity is deforested (plowed), are subject
to wind erosion, the fertile soil layer is blown away by the wind. Tillage of land with heavy
equipment, year-on-year sowing of one crop, the movement of equipment on off-road areas
increases soil erosion. In desert and semi-desert regions, excessive grazing of livestock without
compliance with the order of seasonal use, the movement of equipment leads to the destruction
of vegetation, especially valuable ones. Exposed soil is subject to wind, sun, water erosion. The
main way to protect against this threat is the cultivation, irrigation, regulatory use of Groves.

2. Protection of soil from salinization (salinization). Soil salinization occurred when the
amount of precipitation was less than the amount of evaporating moisture. Many years of
irrigation of crops cause salinization of the soil. The evaporation of rainwater from the surface
of the earth is saline. The use of advanced effective methods of irrigation of fields and pastures
protects the soil from salinization.
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3. Ways to protect the soil from sandblasting — planting trees (saxaul, Genghis), shrubs,
sowing perennial grasses.

4. Protecting the land from waterlogging, it will be necessary to carry out hydro-reclamation
works, improve irrigation systems.

5. For the preservation of nutrients in the soil, reclamation works, treatment of salt marshes
with lime, gypsum, plowing by special methods, fertilizing, re-grazing, etc. agronomic works
are carried out.

6. Protection of soil from poisoning — regulation of the amount of use of pesticides,
herbicides, fertilizers, protection from production, household waste, sanitary rehabilitation
measures.

7. Restoration (reclamation) of lands damaged as a result of construction, road construction,
subsoil exploration, mineral extraction, waste disposal will significantly improve the subsoil of
the Republic.

8. Measures to prevent the exclusion of arable fertile land from agricultural circulation
require legalization. In recent years, the distribution of fertile flat lands, forests, suitable for arable
land for various construction, summer cottages, roads, retail outlets, has become widespread. It
is also necessary to legalize it. These works are carried out based on achievements in the field
of special Sciences. At the same time, these are economic measures. After all, it is necessary to
determine the economic efficiency of measures, taking into account the financial, material costs
spent. For the implementation of measures for the protection, effective use of land, economic
calculations, assessments are carried out. Assessment of land fertility, determination of the costs of
restoration, protection, improvement, inclusion of land in market relations, etc.require economic
calculations, assessments. In short, land as a source of production reserves and a medium for
placing production applies to all areas of production. As the rate of development of production
increases, the amount of use of land wealth and Land Resources also increases. In this regard,
the decline in the quality of effective reserves of land resources negatively affects the increase
in the costs of society for production. The negative impact on production efficiency caused by
a decrease in the quality of land resources is also not eliminated by the results of scientific and
technical achievements. Therefore, the economical and efficient use of land resources is becoming
an urgent problem that must be solved. To solve it, it is necessary to organize new economic
conditions in accordance with the current economic mechanism of effective land use and choose
from such complex ways the most effective, most suitable, specific.

The normalized vegetation index NDVI (NDVI) is a standardized index that reflects the
existing and condition (relative biomass) of a plant. This index uses the contrast of two channel
characteristics from a multispectral raster data set — absorption of chlorophyll pigment in the red
channel and high reflectivity of plant raw materials in the infrared channel (NIR). NDVT is often
used worldwide for drought monitoring, agricultural production monitoring and forecasting,
assistance in predicting fire risk zones, and desert occurrence mapping. NDVI is suitable for
global plant monitoring as it helps compensate for changes in lighting conditions, surface slope,
exposure and other external factors.
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Fig.8. Soil map of Kyzylorda region [11]

NDVlIis often used worldwide for drought monitoring, agricultural production monitoring
and forecasting, assistance in predicting fire risk zones, and desert occurrence mapping. NDVI
is suitable for global plant monitoring as it helps compensate for changes in lighting conditions,
surface slope, exposure and other external factors. Different visibility in red and infrared (IR)
channels allows you to monitor the growth density and intensity of green plants using spectral
reflection of solar radiation. Green leaves usually show better visibility in the near range of
infrared waves than at visible wavelengths. If the leaves are flooded or dead, they will be yellow
and will be significantly less visible in the near infrared range. Clouds, water and snow provide
better visibility in the visible range than in the near infrared range, and the difference is zero
for rock and bare soil. NDVI processing creates a single-channel dataset that is mostly green.
Negative values mean clouds, water and snow, and values close to zero mean rocks and bare soil.
Default NDVI documented equation:

NDVI = ((IR-R) / (IR + R)) (1)

IR = values of pixels from the infrared channel R = values of pixels from the red channel
this index is formed mainly from clouds, water and snow, while values close to zero are formed
mainly from rock and bare soil. Very small values (0.1 and less) the NDVI function corresponds
to free areas of rock, sand or snow. Average values (from 0.2 to 0.3) indicate shrubs and meadows,
and large values (from 0.6 to 0.8) indicate medium and tropical forests. ArcGIS equation used to
generate output data:

NDVI = (IR - R)/(IR + R)) * 100 + 100 (2)

Discussion. This results in a range of 0-200 values and fits the 8-bit structure, allowing them
to be displayed using a color scale or color map. If you need specific pixel values (-1.0-1.0), select
the NDVI method using the channel arithmetic function (Band Arithmetic function) function.
When you use the Add function button in the image Analysis window to use NDVI: you can
open the image analysis Options dialog box, click the NDVI tab, and then select scientific output
data. Also on this tab there is an option to use the wavelength, which will try to determine
the correct channels if there is information about the wavelength (use Wavelength). If not, the
number of channels is used. Below are examples of combinations of Landsat 7,4,3 channels (left)
and NDVI channels that highlight the field of agricultural activity (right).
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Fig. 9. NDVI indicator

Conclusion. The agricultural system of Kazakhstan developed on the basis of the long-term
Agrarian Policy of the Soviet Union, which was formed in the 30s. It was subordinate to the goals
of industrialization and urbanization of the state and considered agriculture only as sources of
raw materials, labor, financial and other resources of the city. This intensive work was carried out
in extensive ways under the strict supervision of the administrative system, and the achievements
of scientific and technological development did not reach significant indicators in villages, farms.
Such a system was the same for all regions of the USSR. As a result, the volumes of arable and
pasture land were increased, fertilizing many lands and increasing the volume of irrigated land.
Agriculture was not properly implemented, and plant protection measures were not satisfactory.
This project» increasing arable land and providing the population with food in full « has many,
if not many, controversial aspects. So, this new agrolandscape direction should also be in our
state. To implement this system, a special order has now been placed by the state to compile a
system for adapting agriculture to landscapes. To implement this, first of all, systematize them
by analyzing the methodological foundations of compiling maps that determine the features and
characteristics of landscapes in Kazakhstan. By classifying the territory into landscapes, brief
descriptions of the terrain, climate, composition of the underlying rocks, vegetation, surface and
underground are made. After they are identified, itis necessary to analyze them, using the optimal
options for GIS technologies in accordance with the objects under study and the problems being
solved, and then embed them into the computer. GIS technologies underlie Geoinformatics. It
studies natural and socio-economic Geosystems at various hierarchical levels through computer
processing of specially created databases. The object of my research was the Kyzylorda region.
Kyzylorda region is one of the leading agricultural regions of the country. Changes occur in this
region every year. For example, agricultural land replacement, sowing of another farm crop
due to lack of water, breeding of another type of livestock in animal husbandry, hybridization
work, etc. We need to intensively study all these situations and organize mapping measures.
Monitoring of the terrain, as well as agriculture, will greatly contribute to the rapid development
of land.
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C.K. Kacoeivmraanes, P.JK. Keana6aesa, M.K. Cyaranos, H.X. XKynic6exosa
OA-Dapabu amoindazvl Kasax Yammuix yrnusepcumemi, Aamamut, Kasaxcman

KpI3b120paa 00ABICBIHBIH XXep pecypcTapbiH alijalaHyAbl TeOaKIlapaTThIK KaMTaMachl3
eTy, Taaaay, Oaraaay >kxoHe 00AXKaM Kacay

Angarna. Kasipri yaxpiTTa 94eMHIH JaMbIfaH, ©pPKeHMeTTi eaAJepiHiH OapAbIFbIHAA Aepaik
ayblAIlIapyalllbLABIK KbI3MeTi 2aHAIadTrapra OeifiMeATeH aybla IIapyalIblLABIFb K yTiecin (ASR) sxobaaay
Heri3iHAe >Ky3ere achIpblaaabl. OHEpPKOCIITIK FBRIABIMHBIH Oy calachlH >KaH-’KaKThI HeTidgey >KoHe OHBIH
Kaszakcranga Kkaapinracy MyMKiHAIKTepi MeH epeKIleAiKTepiH aHbIKTay YILiH >KOFapbl CeHIMAiAiKIIeH HaKThI
FBLABIMII-3€PTTEy JKYMBICTaphIH XYpPrisy KakeT. COHABIKTAH YCBIHBIABII OTBIPFaH XyMbIcTa KpIsbra0paa
OOABICBIHBIH aybIAIIapyalllbIABIK AaHAIadTTapel TaHAAABI, reorpadusaAbIK FRLABIMAAP TYPFBICHIHAH
3epTTeAill, capalTaablll, Kasipri 3aMaHFbl reorpadusAABIK aKIapaTTHIK >KylieHi OeifiMAi ITalidalaHyAbIH
OHTalABl KOAJapbIiH i34eyre OarbiTTaaabl. COHABIKTAH YCBIHBIABIII OTBIpFaH >KyMbicTa Kpisblaopga
OOABICBIHBIH aybIALIAPYaIIbIABIK, AaHAMA(TTaphl TaHAAABII, reorpadusAblK FBIABIMAApP TYPEBICBIHAH
3epTTeAill, capanTaabll, Kasipri 3aMaHFbl TeorpadpuAAbIK aKIapaTTHIK >KyiieHi OeitiMAil ImalijaaaHyAbIH
OHTaIlABl )KOAAapPbIH i3AeyTe OarbITTaa4bl. Kpisbpraopaa odasicer — Kasaxcran Peciry6.amkacbIHBIH OHTYCTIiK
beairinge opHasackaH akimImiaix aimak. O0AbIC ©3iHiH aybla IIapyallIbLABIFEIMEH epeKieseHei. OHipae
€TiH ITapyalIbLABIFE €pTe 3aMaHHaH daMbliraH. COHbIMEH KaTap, Ilapyadap >KblA CallbIH COPT ayBICTBIPHIII,
AaKblajapAbl 9pTapanTaHAbIPy OOMBIHIIIA KapKBIHABI XKYMBIC icTeiiai.

Kapra >xacay OapsiceiHga Kpisplaopaa oOABICBIHBIH 9KiMAiriHeH HeTi3Ti MaaiMeTTepai >KMHaAIMBI3,
KapTaHBl KYpacThIpy YIIiH gepekrepai ArcGIS GaraapaaMaceina eHrizemis. 3amMmaHayM TeXHOAOTMSAAPAbI
narigasaHa OTBIPHII, 6i3 aaABIH ada >ko00alay >KYMBICTaphl apKbIABI eAiMi3AiH HeTi3ri MaceaeaepiH mierre
a/ZaMpbI3.

Tyitin  cesaep: kaprorpadmsaaay, ayblAIIapyaIlblABIK, —3epTTey  ogici, aaHAmadTTap,
ayblAlIapyalblabK AaHarmadgrrapss, FAX.

C.K. Kaceimraanes, P.2K. Keanno6aesa, M.K. Cyaranos, H.X. XKymnycOekosa
Kasaxciuti HayuoHarvHbtil yHUSepcumem um. arv-Papadu, Aamamol, Kasaxcman

l'eonnpopmanmoHHoe obecIieueHNe, aHaamn3, OIleHKa ¥ IIPOrHO3VpOBaHIe
VICII0Ab30BaHNs 3eMeabHbBIX pecypcoB KbI3bla0pAMHCKOM 00aacTy

Annoramus. B wnacrosmee Bpemsi arpapHas  AeATeAbHOCTL IPaKTUYeCKM BCeX Pa3BUTEIX,
IMBMAM3OBAHHBIX CTpaH MIUpa OCYIIeCTBASeTCs Ha OCHOBE IPOEKTUPOBAHMS CUCTEMBI 3eMAeAeAls
(AHP), agantuposaHHON K AaHamadTaM. Jas TOro, 4TOOB BCECTOPOHHE OOOCHOBATh BTy 001acTh
IIPOM3BOACTBEHHO HayKM 1 OIIpeAeAUTh BO3MOXKHOCTI 11 ocoOeHHOCTHU ee popMuposanus B Kasaxcrane,
HeO0OXOAUMO BHIIIOAHUTL peaabHble MCCAe40BaTeAbCKue pabdOThl C BLICOKON CTEIeHBIO AOCTOBEPHOCTIH.
[TosTOMy B IIpeaaaraemoii paboTe ObLAY BhIOpaHb! arpoaanAmadTsl KeI3bLa0pAMHCKON 004aCTH, U3yYeHb
U TPOaHaAM3MPOBAHBI C TOUKY 3PeHNis reoTpadpUuecKiX HayK, HallpaBAeHbI Ha ITOVCK ONTIMAaAbHEBIX ITyTell
aJaITUBHOIO MCII0Ab30BaHIs COBPeMeHHO reoMH(pOpMaloHHOI cucteMbl. KblsbLaopAnHcKas 004acTs -
a/MUHUCTPaTUBHAs 30Ha, pacIioA0KeHHas B 10kKHOI yactu Peciybauku Kaszaxcran. Obaacts oranyaercs
CBOMM CeAbCKMM X03s1icTBoM. CeabcKoe X03ICTBO B 004acTy Pa3BUTO C AaBHUX BpeMeH. B xoze aanHOI1
CTaTBM MBI PaCCMOTPUM IIyTHU peITieHrs MpodaeM 1 KapTorpapUpOBaHIs CeAbCKOXO3AMCTBEHHBIX 3eMeAb
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Krspraopaunckoir o6aactu. Kpome TOro, eXerogHo arpapum MHTEHCUBHO paboOTalOT IO HaIlpaBAeHMIO
CMEeHBI COPTOB, AMBEPCUPUKAIINN KYABTYP.

B xogae kaprorpadguposanus Ml coOOMpaeM OCHOBHBIE 4aHHbIe 113 akMaTa KelssLaopaunckoit o0.aacty,
BBOAUM JaHHBIE C cOCTaBAeHueM KapThl B iporpamme ArcGIS. Vcnoab3yst coBpeMeHHbIe TeXHOAOTUH, MBI
MO>XKeM PeIlNThb IAaBHble ITPoO0.AeMBbl Hallleil CTPaHbl C ITIOMOIIIBIO ITpeABapUTeAbHBIX IIPOeKTHBIX padoT.

Karouesble caoBa: kapTorpadpupopaHme, ceaAbCKoe X03sICTBO, MeTOJ, MCCAeA0BaHNsl, AaHAIIaTEI,
arpoaasamadtsr, [VIC.
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