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Abstract. The article examined a comprehensive analysis of the modern reclamation state of
irrigated lands of Karmakshy District of Kyzylorda region, located in the lower reaches of the
Syrdarya River, studied the causes and degree of salinization of soil cover. The territory of
Kyzylorda region is located in the Turan lowland. Over the past half century, large changes
have taken place in the entire natural complex due to the decrease in the flow of the Syrdarya
River in the Aral Sea region. As a result of the drying up of the Aral Sea, a desert with an area
of 21.4 thousand km2 was formed in its Kazakh Part. The work was carried out to compile a soil
map of Kyzylorda region. When creating a map, we used GIS technologies. By compiling a soil
map, we conducted a survey of the soil of Karmakshinsky district. In addition, the soil cover of
irrigated lands of Karmakshy District in Kyzylorda region is grouped by types of salinization,
the features of their development and distribution are described, and ways to improve the soil-
salt regime of irrigated lands are considered.
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Introduction. The development of environmental processes in an unfavorable direction
for wildlife did not bypass the Aral Region. The territory of Kyzylorda region is located in the
Turan lowland. Over the past half century, large changes have taken place in the entire natural
complex due to the decrease in the flow of the Syrdarya River in the Aral Sea region. As a result
of the drying up of the Aral Sea, a desert with an area of 21.4 thousand km2 was formed in its
Kazakh Part. In the lower reaches of the Syrdarya river, adjacent to the Aral Sea, 2582 large
and small lakes remain 155. In the agricultural part of the river delta, the incoming items of the
groundwater balance were reduced, which led to an increase in their mineralization from 1 to 10
g/l and a 3-fold increase in land area with groundwater mineralization to 10-25 G/L.

In this regard, in order to further develop irrigated agriculture in this region, the problem
arose of a detailed study of the history and modern halogenesis of the soils of the Kyzylorda
region. In this case, there is a need to study the qualitative and quantitative characteristics of the
salinity of the soils of this region and map their areas.

Karmakshinsky District of Kyzylorda region is an administrative-territorial division located
in the central part of Kyzylorda region. Founded in 1928. The land area is 31.0 thousand km? The
district center is the village of Zhosaly [4].The territory of the district is completely occupied by the
Turan lowland. From the far north are the hilly Sandy basins of the Aral Karakum Yizishkekum
and Kolkudykkum, in the center-the Aktogay and Zhosaly steppes of the Alakay, in the south-
the hilly sands of the Kyzylkum. The highest point of the district is in the North (Mount Targul,
160 m). Construction materials were explored from the bowels of the Earth. The Syrdarya river
flows through the middle part of the district. From it are the Karmakshy and Shieli canals. In the
South pass the ancient channels of the Syr Darya — Zhanadarya, Inkar Darya, etc.[1].
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The climate is very continental, winters are quite cold, summers are hot and dry, and
legend has it. The average annual air temperature in January is 9-13°C, in July — 27-29°C. The
average annual precipitation is 100-150 mm. The soil in the North is gray, Sandy-Gray, barren
and barren, in the central part-Sandy-gray, pale gray, in the Syr Darya Valley and floodplain-
Meadow and Meadow-swampy soils. They grow gray Wormwood, yerkeshop, bayalysh,
buygun, tasbuyyrgun, kokpek, Shi, Kara saksaul, sarsazan, reeds, reeds, karatal, Zhide, zhingy],
shengel, etc. From animals live wolves, foxes, badgers, sand rabbits, from birds-geese, ducks,
pheasants, Bluebirds, etc. The Syrdarya River is rich in fish.

The climate of karmakshy district is sharply continental. The flat area of the district is open
for cold air masses from the North, dry dry winds from the South. The remoteness of the area
from the World Ocean also plays an important role. The average annual temperature is 8°, the
average January temperature is 26.1°. In winter, when arctic air masses invade, the temperature
drops to -34°. The highest temperature reaches in June (+42°). In summer, there is dryness of
the air and cloudlessness. The average annual rainfall is 118 mm, with the greatest amount (61
mm) falling in March, April and may. In winter, precipitation decreases to 57 mm and falls in
November, December and January. Annual rainfall is insufficient for the development of crops,
so irrigated agriculture is developed in the area.

The soil and vegetation cover of karmakshinsky district is a typical semi-desert zone.

The soil of Karakhov and Zhuankum sands near the island is characterized by a low content
of nutrients: nitrogen, phosphorus, potassium and humus (less than 1%). In some places, saline-
salt and thakyr-like soils are found. For farming, they are less suitable and are used as spring-
summer pastures.

The soil cover of the district is divided into groups: moist soils of the agricultural belt and
complex soils.

Agricultural land is represented by the following types of soils (%): Sands — 45.6; Brown
— 24.4; desert — like thakyr-11.1; swampy and Meadow - swampy-11.0; gray — brown-2.9;
floodplain-Meadow 3.6.

In terms of mechanical composition, sandy loam (46.6%) and medium loam (33.1%), sandy
loam (18.1%), heavy and medium loam (1.8%), heavy loam (0.2%), light loam (0.1%) predominate
among them.

The main backgrounds of the area are sands and brown soils, then Desert thakyr-like,
swampy and Meadow-swampy, floodplain-Meadow, gray-brown, salt marshes are reduced.

In the delta areas, Meadow intrasonal soils (Meadow-swampy, floodplain-meadow) with
different complexities were formed, which are 8.4% of the territory where most of the irrigated
arable land and hayfields are located.

Under the pasture is the widest set of soil groups, from sands to salt marshes and salt
marshes.

All soils of the studied territory have some common features: low reserves and content of
humus, weak anti-erosion and deflation resistance, a sharp impact on salinization and salinization
processes, low supply of nitrogen and phosphorus compounds available to plants, sufficient
reserves of potassium, predominance of an alkaline reaction and high carbonate content.

The surface water resources of the karmakshinsky district are represented by the lower
reaches of the Syrdarya River, which has the character of a flat river, strongly meandered,
divided into branches and channels. The river bed passes in its accumulative sediments and
rises in relation to it and the surrounding surface. The nutrition of the Mixed River is snow
and Glacier, rain and soil. Flat lake-full of elders. The average annual water loss is 444 m3/sec,
the maximum annual loss during the flood period is 1070 m3/sec, and the minimum is 1.68 m3/
sec. The river water reaches 560.6 million tons per season. the volume of M3 is used for regular
irrigation, including 362 million for rice production. M3[2].

Research methods: expert decryption, standard statistical methods of correlation analysis
of remote recordable parameters (NDVI, LST, etc.) and Terrestrial information. Methods for
clustering and classifying satellite data.
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Scope of application and implementation of results: salinization of irrigated fields and
degradation of agricultural land in the south of Kazakhstan.

Current results: 2002-2022 historical data of the period (based on the materials of
hydrogeological and reclamation expeditions of the Ministry of Agriculture of the Republic of
Kazakhstan, relevant regions and other sources).

At the main sites, a kind of surface study of the salinization of irrigated fields of the
project territories was carried out, which included the selection of soil samples, analysis of the
composition of salts and, as part of Route Studies, an expert, rank description of the state of
agricultural land by FAO salinization classes.

The available open archive data were analyzed, it was obtained that various cartographic
materials have been stored in the system of the state institution «Department of land relations»
at the regional level since the Times of the former USSR (since 1972). Archives are stored in non-
digitized and paper form.

Mapping the salinity of irrigated fields faces significant technical challenges. A review
of the scientific literature showed the presence of only individual works related to this task.
Salinization of irrigated fields has significant variability throughout the season. The cards of
spring and autumn salting are practically of interest. To solve the task of mapping the salinity of
irrigated fields in the south of Kazakhstan, the following satellite products were used:

NDVI vegetation index. The format of individual scenes is Sentinel — 2, with a resolution
of 10m. monitoring data for the period from 2003 to the present (source-fews NET), decade
update, resolution up to 250m, on scales: absolute values of NDVI; deviation from the average;
assessment of the depth of deviation, on the scale of historically recorded variations (perennial
minimum-maximum) at this time here.

Salinity indices (the selection of indices continues). The format for individual scenes of
Sentinel-2 and (or) Landsat -8 Is resolution (10-30 m) during the spring period (March-April).

Sentinel-2, Landsat-8 images with resolution (10-30 m) optical channels. The format of
individual scenes for assessing the spectral characteristics of the bottom surface, detecting
flooding and waterlogging of irrigated fields throughout the year, restoring rice crop rotation
and assessing the autumn-winter washing of fields, monitoring the area of water mirrors of the
main reservoirs of the region (assessment of the current fullness of reservoirs and operating
modes for diagnosing the wateriness of the season).

Surface temperature (Land Surface Temperature). In the format of monitoring the period
from 2003 to the present (source — FEWS NET), ten-day update, 5 km resolution; on the scale:
absolute values; deviation from the average; quantitative assessment of the amount of cooling
due to irrigation of the field (Irrigation Cooling Effect).

Height of snow cover (Snow Depth). In the format of monitoring the period from 2001 to the
present (source — FEWS NET), ten-day Update, 1 km resolution.

The practical significance of the described phenomenon is associated with the demand for a
long-term forecast of the water of the rivers of Central Asia. The forecast of the volume of river
flow affects the planning of acreage under various crops. «Long memory in the mountain snowy
perennial mode on the Tien Shan justifies the use of a simple inertial» forecast. At the same time,
it is assumed that the snowfall next year will be close to the level of the current year.

In the process of conducting research activities of this stage of the project, documentation
was developed on geoparal, a web Geoinformation service of operational monitoring, which
includes recommendations and software solutions on architecture for the development of a
Geoinformation system for quantitative assessment of soil salinity[3].

The work was carried out with the support of the grant BR10965172 of the Ministry of
education and science of the Republic of Kazakhstan, implemented at the Institute of information
and computing technologies of the Ministry of education and science of the Republic of
Kazakhstan under the agreement No. 362 of September 07, 2022.
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Research methods and discussion of the results obtained. In other equal conditions, the
predominance of the salinity factor mainly depends on the type and intensity of soil use and
taking into account the complexity of the soil-reclamation and environmental conditions of the
kazaly-Aral irrigation Massif, as well as in accordance with the objectives of scientific research
and to determine the degree of salinity of the soil, a field study was conducted.

In order to solve the tasks set, the calculation sites for sampling Salt soils of the Karmakshy
district with an area of 95.25 km2 were selected, in particular, the territory of the Abay settlement,
5 km from the Karmakshy station, the basykara settlement, 10 km from the Kazaly station
and the Orkandeu settlement, located 30 km away. The following soil sampling points were
distinguished: 1-3 sampling points — 1, 3.5 km and 6 km southeast of the settlement of orkandeu,
4 points 5 km south of the Abay settlement irrigated lands, 5-7 points 2-6 km southeast of the
Abay settlement, 8 points 1 km north-east of the basykara settlement, 9 points 1.5 km south of the
Aiteke bi settlement and 10 points 1.5 km northeast of the Altai settlement were selected.
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Fig.3. Soil map of Kyzylorda region

Assessment of saline soils according to the methodology of V. A. kovdu and V. V. Egorov
according to 3 main criteria: chemistry, degree of salinity and depth of the Salt horizon. The
chemistry of saline soils was determined by the content of anions and cations. Especially the
anions, the magnitude of their relationship in the water pumps of the soil were taken into
account[4].

In Kyzylorda region in 2022, 24,099. 2 thousand hectares were used (including the territory
of Kyzylorda region — 22,601. 9 thousand hectares, leased land of Ulytau District of Karaganda
region — 2,210. 8 thousand hectares), including;:

- agricultural land - 2,788. 2 thousand hectares (2022 - 2,701. 6 thousand hectares, increase
86.6);

- land of settlements (cities and rural settlements) -838.3 thousand hectares 2022 — 838.3
thousand hectares);

- industrial, communications, defense and other non — agricultural land — 254.6 thousand
hectares (2022-256 thousand hectares, decreased by 1.4 thousand hectares);

- lands of specially protected natural areas — 161.2 thousand hectares (2021 — 161.2 thousand
hectares);

- lands of the Forest Fund — 6 510.3 thousand hectares (2021 — 6 510.3 thousand hectares);

- lands of the Water Fund - 2 288.1 thousand hectares (2022 — 2 287.2 thousand hectares), an
increase of 0.9

-lands of the fund-11 258.5 thousand hectares (2022 - 11,289. 8 thousand hectares), decreased
by 31.3 thousand hectares in 2022, the largest share of the land fund of the Kyzylorda region is
occupied by the lands in the fund and the lands of the Forest Fund (figure 4 ).

BECTHWK EHY umenu A.H. I'ymunesa. Cepust Xumusl. I'eozpagus. Ikorozus

‘ - ! Ne 3(144)/2023 81"
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



A.A. Tursynbayeva

O agricultural land

E lands of settlements

M lands of industry, etc.

I lands of specially protected natural territories
@ lands of the forest fund

M lands of the water fund

m lands of the reserve

Fig.4. Distribution of the Land Fund of Kyzylorda region by Category, %

In 2022, the area of reclaimed land in the Kyzylorda region amounted to 0.711 thousand
hectares.the largest share of agricultural land is pastures — 1,997.6 thousand hectares or 89%, the
smallest share or 0.6% is perennial plantings.
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Fig.5. Distribution of the Land Fund of Kyzylorda region by Category, %
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Unlike water and atmospheric air, which are only migration environments, soil is the most
objective and stable indicator of man-made pollution. It clearly reflects the emission of pollutants
and their actual distribution sources of soil pollution

- emissions of harmful substances into the atmospheric air from permanent

and mobile sources of pollution

- landfills of industrial and household waste;

- unauthorized landfills of industrial and household waste;

- chemical plant protection products and mineral fertilizers[5]. The growth of oil

and gas production, the high aggressiveness of the extracted raw materials affect the
processes of intensive pollution of the atmosphere, surface and groundwater, and through
them the soil and vegetation cover, where heavy metals, petroleum products, polychlorinated
diphenyls and dioxins accumulate. In 2022, RSE «Kazhydromet» monitored soil contamination
with heavy metals in the spring and autumn periods in the cities of Zhosaly, Toretam and the
villages of Akai, Akzhar (table 1).

Table 1 - soil pollution by heavy metals in Kyzylorda region, mg / kg

Sampling | chrome lead zinc cadmium copper
points
spring period

Zhosaly c. 0,43-0,6 12,6-25,5 5,7-18,6 0,1-0,2 0,6-1,03
Toretam c. 0,46-3,4 15,9-26,1 5,7-6,1 0,13-0,17 0,65-2,33
Akai v. 0,19 34 1,5 0,08 0,25
Akzhar v. 0,16 2,1 1,6 0,04 0,32

autumn period
Zhosaly c. 0,07-0,18 7,1-16,4 2,3-7,8 11-0,22 0,3-3,8
Toretam c. 0,04-0,13 10,7-16,3 5,9-10,9 0,08-0,19 0,46-1,2
Akai v. 0,02 2,4 2,5 0,005 0,11
Akzhar v. 0,03 3,3 2,6 0,04 0,8

In addition, a number of studies were carried out on the territory of the region on soil
salinization (chlorides, sulfates), soil pollution with persistent organic pollutants (PPE) and
pesticides.

According to natural and climatic conditions, almost the entire territory of the Kyzylorda
region belongs to an extremely unfavorable arid zone. The region is characterized by increased
solar radiation, low precipitation, strong winds and dust storms that move tons of sand for
several kilometers.

The main environmental problems associated with land pollution (oil spills) by oil producing
companies, as well as soil degradation and salinization.

Studies on the chemical composition of salt soils of the karmakshinsky district are conducted
on calcium, magnesium, sodium, potassium and chlorine anions, sulfate anions, bicarbonates
(tab. 2).
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Table 2 — Studies on the chemical composition of salt soils of the karmakshinsky district

Cations Anions Dry|T h e|Type

= g resi- | degree | of soil

% w0 g |5 | Cat+ | Mg+ | Na+tK | HCO3 | C1 SO4 dueat | o flsalini-

“— o oo} P .

°=l e & 105 C | salinity | zation

C g ';L E of soils

A&lA A

1 0.5 | % |0.096 |0.036 | 0.384 | 0.018 | 0.518 | 0.46 1.129 | medium | Sulfate-
10| % |0.092 |0.031 |0359 |0.012 | 044 |0.499 saline chloride

2 05| % |0.055 |0.157 |0.671 |0.054 |0.072 |1.897 |3.206 |highly | Sulfate
1.0 [ % [0.063 |0.165 |0.738 | 0.036 |0.1 1.957 saline

3 05| % 0109 |0.029 |0.064 |0.012 |0.142 | 0.317 | 0.642 |slightly | Sulfate-
1.0 | % | 0.07 0.029 | 0.191 | 0.018 | 0.163 | 0.422 saline chloride

4 05| % |0.15 0.08 0.102 | 0.016 |0.334 | 0.374 | 1.053 | medium | Chloride-
10| % | 0.142 | 0.076 | 0240 |0.074 | 0.326 | 0.643 saline sulfate

5 05| % |0.062 |0.158 |0.671 |0.053 |0.08 |2497 |4.107 |slightly | Sulfate
10| % |0.073 |0.165 |0.738 |0.012 |0.14 | 2557 saline

6 05| % |0.12 0.05 0.584 | 0.006 |0.951 |0.422 | 0938 |slightly | Chloride
1.0 | % | 0.06 0.032 | 0.324 | 0.024 | 0.341 | 0.49 saline

7 05| % |0.026 |0.058 |0.246 | 0.030 | 0.029 | 0.68 1.062 | slightly | Sulfate
10| % |0.032 |0.064 |0252 |0.036 |0.035 |0.128 saline

8 05| % |0.036 |0.104 | 0451 |0.024 |0.049 |1.267 |2.057 |medium | Sulfate
10| % |0.042 |0.110 | 0.492 | 0.096 | 0.067 | 1.334 saline

9 05| % |0.096 |0.164 |0.511 |0.102 |0.059 |1.327 | 2253 |medium | Sulfate
1.0 | % | 0102 |0.170 | 0.517 |0.018 | 0.065 | 1.333 saline

10 05| % |0.048 |0.054 |0.221 |0.012 |0.023 |0.63 |0962 |[slightly |Sulfate-
1.0 | % | 0.051 |0.057 |0.247 |0.018 |0.033 | 0.69 saline soda

The results of the study showed that all soils of the studied territory have a certain degree of
salinity. According to chemism, soils in the form of sulfate-chloride, sulfate-soda and chloride of
salinity predominate. A large area of karmakshy district (64.3%) is occupied by saline Medium-
Salt soils. Further, in descending order, weak (22.6%) and heavily salted (13.1%) soil. A small
area of the studied area is occupied by saline and deep saline soils. Most of the areas are salted
from the surface of the Earth, which is currently the result of irreversible secondary salinization
of this soil[6].
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W slightly saline
H medium saline

| highly saline

Figure 6 — distribution of soils of varying degrees of salinity at accounting sites of Karmakshinsky
District of Kyzylorda region(slightly saline-22.6%; medium saline -64.3%; highly saline — 13.1%)

Conclusions:

1. Drawing up a soil map of Kyzylorda region;

2. Conducting research by drawing up a map, it is possible to solve the following problems.

3. The studied areas of irrigated saline soils of Karmakshinsky District of Kyzylorda region
showed the intensification of secondary salinization processes due to an increase in the level of
mineralized groundwater;

4. Sulfate-chloride, sulfate, chloride and chloride-sulfate salinization of soils occurs in
irrigated areas;

5. Anionic salinization of the soil is represented by chloride ions, bicarbonates and sulfate
anions;

6. In order to maintain the design level of soil fertility in these conditions, it is necessary to
use more intensive technologies for its support, including biological reclamation on the basis of
proper crop rotation and the use of crops adapted to these natural conditions.
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A.A. TypcoinOaesa
OA-Dapabu amuvirdazel Kasax yammulx yrusepcumemi, Aamamut, Kasaxcman
Koisprao0paa 00apicel KapMakiibl ay AaHBIHAAFBI CyapMaAbl XXepaepail copTaHAaHy
Adpexecin OaraaayAanl Taajay

Aggarna. Maxaaaga Kespiaopaa obasicer Kapmakiner ayaansasiy, Celpgapns ©3eHiHIH TeMeHTi
arbIChIHAA OpHAJAacKaH CyapMaabl JKepAepiHiH KasipTi 3aMaHFbl MeAMOPALVIIABIK JKali-KyJliHe KelleHAl
TaAAay XYPTisiaill, TOIbIPaK >KaMbLAFBICBIHBIH Ty34aHy ceDelTepi MeH Agapeskeci sepaeaendi. Kpisbraopaa
00apIchIHBIH aymarel Typan oitnarsiiga opHadackad. COHFBI XKapThl Facklpga Oykia Taburu KereHge
Apaa Tenisi aitmarpinga ChIpAapust ©3eHi aFbIHBIHBIH a3alOblHa OaliAaHBICTHI YAKeH earepicrep 004ALL
Apaa TeHi3iHIH Kypraybl HOTIDKeCiHAe OHBIH Ka3aKCTaHABIK Oeairinge aygansl 21,4 MBbIH KM? 114
maiiga 60aap1. OcelFaH OailAaHBICTBI, OCHI ©HipJe CyapMaAabl eTiHIIiAIKTI 04aH 9pi 4aMBITY MaKcaTbIHAA
Kr13p110paa 00ABICHIHBIH TOIIBIPaKTapBIHBIH TAPVXbI MEH Ka3ipri 3aMaHFbl COPTaHAaHYbIH eTsKeli-TerxKeiai
3eprTTey Maceaeci TybiHAaAbL. Koisbiaopaa obabicsl Kapmakiisl aygaHbiHbH Oy A sKarjaiida TOIBIPAaKThIH
TY34aHYBIHBIH CaIlaAblK JKoHe CaHABIK CUIIaTTaMalapbiH 3epTTey KaxkeT Kplapla0paa 00ABICHIHBIH TOIIBIPAK,
KapTachIH >Kacay >KyMbIcTapsl XXy prisiaai. Kapransl sxacay kesinge 'AJK-TexHoaorusaaap naigaaaHbplaAbl.
TomsIpak KapTachH >Xacay MeH KapTorpadusaay kesiHje KapmMaknisl ay4aHBIHBIH TOIIBIpaFbIHa TeKCEPY
Kyprisiagi. byaan 6acka, Keispraopaa o6asicsr Kapmakins! ayAaHbIHBIH CyapMadbl JKepAepiHiH TOIbIpak
JKaMBIAFBICHL COpPTaHAaHy TypAepi OObIHIIA TONTACTHIPBLAALI MIiHAETTI TypAe, OAapAblH AaMy >KoHe
Tapaay epekIleAikTepi cumaTraaapl, COHAA-aK CyapMaAabl >KepAepAiH TOIBIPaK-TY3AbIK PeXUMiH
JKaKcapTy XK0A4aphl KapaaAbl.

Tyriin ce3aep: cyapmaanl Xepaep, Taajay, TONBIpaK, KapTara Tycipy, Tysaany, I'AJK, ronsrpak-Ty3
pexxmmi.

A.A. TypceinOaesa
Kasaxcxuti nayuonarvrviil ynusepcumem umenu arv-Papabu, Aamamot, Kasaxcman

AHaan3 OIleHKM CTeIleHN 3aC0AeHMs OpoliaeMbIx 3eMeab KapMakmmmHCcKOro
paitoHa KuI3pLaop auHCcKOM 004acTi

AnnoTanms. B craTbe IposejeH KOMILAeKCHBI aHaAU3 COBPeMEeHHOI'0 MeAMOPaTUBHOTO COCTOSHIS
oporaeMbIx semeab KapmaximuHckoro pariona KeI3ba0pAnHCKOM 00.4acTy, paclioA0KeHHBIX B HYDKHEM
TeueHun peku Cplpaapby, M3ydeHbl IPUYMHBL U CTEIIeHb 3aCOAeHNs IIOYBEHHOTO IHOKpoBa. Teppuropus
Krspraopannckoi ob6aactu paciiodoskeHa Ha TypaHCKON HUM3MeHHOCTH. 3a IIOCAeAHMe IIoABeKa BO
BCeM IIPUPOAHOM KOMILAEKCe IIPOM3OIIAN OOABIINEe M3MEHEHMsS B CBA3M C yMeHBIIeHUEeM CTOKa PeKM
Cripgapbs B perrone Apaabckoro Mopsl. B pesyapraTe ocymenus Apaabckoro Mops B ero Kazaxcranckoii
gacTy 06pazoBalachk IMyCTHIH I110I1aAb0 21,4 ThIC. KM% B CBSI3M € DTUM, B I1€AAX AaABHEIIIIET0 pa3BUTUS
OpOIlIaeMOro 3eMAejeansl B DTOM perMoHe, BO3HMKAA IIpoDaeMa AeTaAbHOTO M3YYeHUs VCTOPUM U
coBpeMeHHOro 3acoaeHus 11o4ys KusplaopanHckoil ob6aactu. B 9ToM caydae Bo3HMKaeT HEOOXOAMMOCTD
U3YYNUTDH KaueCTBeHHbIe I KOAMYeCTBeHHbIe XapaKTepUCTUKN 3aCOAeHNUs IT0YB.

briaa mposegena paOoTa IIO COCTaBAEHMIO ITOYBeHHON KapTol KulsbLaopamHckoit obaactu. ITpu
co3zaHUM KapThl ucroas3osaanuce [TIC-texnoaorum. Ilpu cocraBAeHNM ITOYBEHHON KapThl IIPOBEAEHO
obcaesosanne nous KapmaxkimHckoro paitoHa. Kpome TOro, IouBeHHBIN IIOKPOB OpPOIIIAEMBIX 3eMeAb
Kapmaxmmnnckoro paitoHa KbI3plaopauHcKoit 064acTu CrpyInmMpoBaH 10 THUIIaM 3aCOAeHUs, OIMCaHBI
O0CODEHHOCTM MX PasBUTHUA U PacCIpOCTpaHeHNs, a Tak’Ke PacCMOTPEeHBI IIyTU YAYYIIeHMs ITOYBEHHO-
CO/I€BOTO PeKMMa OPOIIIaeMBIX 3eMeAb.

Kalouesble caoBa: opollaeMble 3eMAM, aHaAU3, 1I09Ba, Kaprorpaduposanne, zacoaenne, 1VIC,
IIOYBEHHO-CO/1€BOM PEXKIIM.
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