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Abstract

Urban soil is one of the most polluted components of the environment. An increase in anthropogenic
load on urban soils, as well as pollution by various wastes, the accumulation and compaction of
particularly dangerous non-recyclable substances, covering the soil surface with a waterproof layer
during construction provoke a violation of the structure and a change in the physical and chemical
composition of the soil.

Soil serves as a natural filter that absorbs and neutralizes toxic substances released by anthropogenic
influences. This activity occurs at different levels depending on the mechanical and granulometric
characteristics of the soil. Therefore, when studying the state of pollution of urban soils, it is necessary
to pay attention to the species composition of soils.

This article provides an assessment of the granulometric characteristics of soils in Astana. In the city
of Astana, soil samples were analyzed from the microdistricts of Saryarka, Baikonur, Almaty, Yesil,
Nura (60 points in total). The soils of the territory of the city of Astana are represented by the following
types: dark chestnut soils and their varieties, meadow-chestnut soils and their varieties, solonchaks and
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urbanozems; according to the granulometric composition of the soil, they are represented by heavy,
medium and light loams.
Key words: city soil; anthropogenic load; soil granulometric composition; pollution.

Introduction

The expansion of urban areas worldwide is increasing the anthropogenic impact upon soil and
highlights the important role of areas in supporting a sustainable future [1].

Intense and varied human activity in large cities and their surroundings leads to significant changes
in the environment: the relief and hydrographic network change, natural vegetation is destroyed or
replaced by urban phytocenoses, the soil cover is greatly transformed, climatic characteristics change,
i.e. [2] a specific type of urban microclimate is formed. The main contribution to urban soil pollution
comes from precipitation and emissions from the transport and road complex [3].

Indicators of “soil health” characterize the general ecological and ecosystem functions of the soil,
while indicators of “soil quality” reflect the parameters of soil fertility [4].

Currently, when designing and creating urban landscapes, soils are often not given due attention.
Landscaping work is carried out without taking into account soil properties. The soil is taken into
account as soil, a substrate for new landscaping, for planting new green spaces and is not considered
as an independent natural body with a certain set of characteristic chemicals, biological properties [5].

The interest of scientists in the study of urban soils is steadily growing following the increase in the
area of urbanized territories. Currently, more than 3/5 of the world's population lives in urbanized areas.
The most urbanized states (except for city states) are Kuwait (98,3%), Bahrain (96,2%), Qatar (95,3%),
Malta (95%). In Northern and Western Europe, the urban population accounts for more than 80% [6].

Soil plays an important role in regulation the atmospheric composition and climate change [7].

The granulometric composition of urban soils is formed under the influence of natural and
anthropogenic factors [8].

Currently, the problem of classifying urban soils remains one of the most pressing in soil-ecological
studies of urban areas [9].

Contaminated soil acts are a source of secondary pollution of the surface layer of atmospheric air
when it comes into direct contact with humans. HMs are conservative pollutants capable of migrating
along trophic chains in any ecosystems and the danger of which is associated with mutagenic, toxic and
carcinogenic effects on living organisms [10].

Monitoring of urbanized areas revealed a number of problems, including: flooding of the territories
of large cities after precipitation; not maintained, often compacted condition of lawns, parks and other
areas; soil erosion and others [11].

In assessing the ecological state of urban soils, forecasting and planning of urban infrastructure,
landscaping, the main focus should be on the species composition of soils. It is known that soil pollution
(associated with heavy metals, microbiological and helminthological) and the level of distribution of
pollutants depend on the composition of the soil. Therefore, in a comprehensive assessment of the
ecological state of the city's soil, it is important to first determine the granulometric composition of the
soil. Currently, research on the conservation development of the natural ecosystem of Astana is of high
relevance.

Purpose of the study: conducting soil surveys of the territory of the city of Astana. The objectives
of the study are to determine of the granulometric composition of soils of each microdistricts of Astana
city: Esil, Saryarka, Baikonur, Almaty and Nura.

Materials and methods

The area of the city of Astana is 797,3 thousand square meters. km., according to the 2023 census, the
city of Astana has a population of -1,354.4 thousand people. The city is divided into the microdistricts
of Almaty, Saryarka, Yesil, Baikonir and Nura [12].

The territory of Astana is located within two latitudinal soil zones - chernozem and chestnut, which
are divided respectively into subzones of ordinary and southern chernozem, dark chestnut, chestnut and
light chestnut soils. The northernmost part of the territory, located in a moderately arid steppe and with
hilly, ridged and partly mountainous topography, is occupied by a subzone of ordinary chernozems [13].
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The soil cover of Astana city is part of the Nura Yesil province and is composed of: dark chestnut,
meadow-chestnut, meadow, floodplain, meadow- bog chestnut, marsh chestnut soils, saline soils, salt
marshes, urban soils.

In total, soil samples were taken from 60 points throughout the city of Astana. Sampling points
covered 5 microdistricts Esil, Saryarka, Baikonur, Almaty, and Nura (Fig. 1.)

Soil samples were taken at a depth of 0-30 cm, the determination of the granulometric composition
was carried out based on the recommendations of "GOST 12536-2014, p. 4.4" [14].
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Figure 1 — Soil sampling points in the city of Astana

Results

A survey of the soil cover of the territory of the city of Astana showed that according to the
classification of soils by granulometric composition (according to N.A. Kachinsky), the urban soils of
the city are represented by medium loamy, heavy loamy and light loamy soils.

Thus, on the territory of the Saryarka region, out of 11 soil samples taken from a depth of 0-30 cm
at various points in the region, 6 samples were heavy loams, with a physical clay content from 45.76
to 53.41%; 4 samples for medium loam, with a physical clay content from 30,99 to 38,6%, and only
1 sample for light loam, with a physical clay content of 26,69% (Table 1).

Table 1 — Content of physical clay in the soil layer 0-30 cm, Astana, %
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45,7591 HI 38,04947 Ml 48,94788 HI 51,1452 HI 41,7442 Ml
49,9982 HI 43,9781 Ml 33,86394 Ml 29,3076 Ll 47,8143 HI
36,531 Ml 49,383 HI 51,5593 HI 44,7681 Ml 50,2324 HI
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Continuation of Table 1

30,9935 | M1 | 47,8967 HI 43,6412 | M1 |46,1751| H1 [48,1732| HI
36,9033 | Ml | 41,6083 | Ml | 49,1181 HI [386277 M1 [48,7664| HI
26,6906 | L1 | 49,4329 HI 52,6074 | HI |44.6143| M1 [43,4035| Ml
38,5993 | Ml | 50,8589 HI 46,2608 |  HI [432591| Ml [473981| HI
50,9258 | HI | 47,6179 HI 39,9944 | M1 |46,0611| HI [46,3841| HI
48,7882 | HI | 36,2711 Ml | 425322 | M1 [489669 | HI |44,7272]| Ml
502643 | HI | 44,8993 | Ml | 44,6143 | Ml 49,0323 HI [43,9061| Ml
53,4073 | HI | 46,6723 Hl 46,6741 | HI 499673 | HI |43,5417| Ml
51,7113 HI 44,106 Ml [47,9492 | HI 44,0557 Ml
452284 | HI

*HI — heavy loam, M1 — medium loam, LI- light loam

Discussion

On the territory of the Baikonir region, out of 12 selected soil samples from a depth of 0-30 cm,
7 samples were classified as heavy loams (46.67-51.71%), 5 samples were classified as medium loams
(36.27-44.9%). Out of 12 studied soil samples taken from a depth of 0-30 cm from various points in the
Almaty region, 6 belonged to heavy loams (46.26-52.61%) and 6 to medium loams (33.86-44.61%).
In the Yesil region, 7 soil samples are classified as heavy loam (45.23-50.23%), 4 soil samples are
classified as medium loam (38.62-44.77%) and 1 sample is light loam (29.31%). On the territory of the
Nura region, out of 13 selected soil samples from a depth of 0-30 cm, 7 samples were classified as heavy
loams (45.23-50.23%), 6 samples were classified as medium loams (41.74-44.72%).

On average, the content of physical clay in the soil layer 0-30 cm in the Saryarka and Yesil districts
was 42.92% and 44.99%, respectively, which corresponds to medium loam according to the classification
of soils according to the granulometric composition (according to N.A. Kachinsky) (Fig. 2).
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Figure 2 — The average content of physical clay (partlcles less than 0.01 mm)
in the soil layer 0-30 cm in different areas of Astana, %

Average content of physical clay in the soil of the Baikonyr, Almaty and Nura boroughs was 45.7%,
45.33% and 45.8%, respectively, which corresponds to heavy loams.
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Conclusions

Thus, studies have shown that the soils of the city of Astana, in terms of granulometric composition,
are represented by heavy, medium and light loams. On average, the content of physical clay in the
soil layer 0-30 cm in the Saryarka and Yesil boroughs was 42.92% and 44.99%, respectively, which
corresponds to medium loams. This is due to the fact that the soil cover of these areas of the city includes
light loams with a physical clay content of 26.69% and 29.31%, respectively. And the soil covers of the
Baikonyr, Almaty and Nura boroughs is represented only by heavy and medium loams. And the average
content of physical clay in the soil of the Baikonyr, Almaty and Nura boroughs was 45.7%, 45.33% and
45.8%, respectively, which corresponds to heavy loams.
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Tyiiin

Kaura TorbIparsl KOpIraraH OpTaHbIH €H JacTaHFaH KOMIIOHEHTTEPiHIH Oipi OobIn TadbuTams. Kama
TOIBIPAFBIHBIH AHTPOIIOTCHAIK KYKTEMECIHIH apTybl, COHBIMEH KaTap 9pTYpJi KaJABIKTApPMEH JIacTa-
HYBbI, 0JIap/ia epeKIle KayinTi eHAEIMENTIH 3aTTap IbIH KUHATYbI )KOHE ThIFbI3AATyhl, KYPbUIBIC Ke3iHIe
xep OeTiH cy oTKi30elTiH KabaTreH kaly KYpBUIBIMHBIH OY3bLTYbIHA JKOHE TOMBIPAKTHIH (H3HKa-
XUMUSUIBIK KYPAMBIHBIH ©3TepyiHE oKeNei.
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Tombipak - aHTPOIMOTEHIK dcepiiep/ieH OOHETIH YyJbl 3aTTap/bl CiHIpeTiH, OelTapanTaHabIpa-
TBIH TaOMFH CY3T1 PETiH/Ae KbI3MET eTei. byl opeKeT TOmbIpakThIH MEeXaHUKAIIbIK, TPaHyJIOMETPHUSIIBIK
epeKIIeniKTepiHe OalIaHbICThl opTYpIi AeHreine xypeni. COHIBIKTaH, Kaja TOMBIPAFbIHBIH JacTaHy
JKarIalblH 3epTTey Ke3iH/e, eH alIbIMEeH, TOMBIPAKTHIH TYPIiK KypaMbIHa Ha3ap ayaapy KakeT.

by makamana ActaHa Kayachl TOTBIPAFBIHBIH TPAHYIOMETPHUSIIBIK €PEeKIIeTiKTEpiHe OaFra OepisreH.
Acrana xanaceiHarel Capblapka, baiikonbelp, Anmarel, Ecin, Hypa mareiH ayjgaHgapbiHaH TOIBIPAK
ChIHaMaNapbl TaIaH bl (0apiberel 60 HYKTeIEeH). ACTaHa Kajachkl ayMaFbIHBIH TOIMBIPAFBIHBIH TYPIIIK
KypaMbl: Kapa KOHBIP TOTBIPAK >KOHE OJap/IbIH COPTTAPhI, IAIFBIH/bI - KOHBIP TOMBIPAK KOHE OJIApIbIH
COPTTapHI, COPTaH jKoHEe ypOaHAaFaH TOMBIPaK. AJl TOMBIPAKTHIH TPAHYIOMETPHUSIIBIK KYpaMbl OOMBIH-
112 aybIp, OpTallla KOHE JKEHIJT ca3/laKTap.

KiaT ce3nep: Kayia TONBIparbl; aHTPOIIOTEH/IIK )KYKTEME; TONMBIPAKTHIH I'PaHyIOMETPHUSIIBIK KYPaMBbI;
JacTany.
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AHHOTALUSA

Tl'oponckas mouBa sIBISICTCSI OMHUM U3 HanOoJiee 3arpsI3HEHHBIX KOMIIOHCHTOB OKpPYXKaloliei cpe-
Jbl. [ToBbBIIIIEHHE aHTPOMOIr€HHONW HAarpy3KHM Ha TOPOJCKHE MOYBBI, TAK)KE 3arpsA3HEHUE PA3TUUHBIMU
O0TXO/IaMH, HaKOIJICHUE M YIIOTHEHHUE B HUX 0CO00 OMACHBIX HemlepepadaThiBaeMbIX BEIIECTB, TOKPHI-
THE MOBEPXHOCTHU MOYBbI BOJIOHEPOHHUIIAEMBIM CJIIOEM MPU CTPOUTENHCTBE, TPOBOIUPYIOT HAPYIIIECHUE
CTPYKTYPBI U U3MEHEHHUE (PU3UKO-XUMUYECKOTO COCTaBa MOYBHI.
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[louBa cCiIy’)kKHT ecTeCTBEHHBIM (HIBTPOM, KOTOPBIM TMOTJIOMIAET, HEHTpPaIu3yeT TOKCUYHBIE
BEIIECTBA, BHIJEIIIEMbIE aHTPOIIOT€HHBIMU BO3ICHCTBUSAME. JTa MEATEIFHOCTD IIPOUCXOTUT HA PA3HBIX
YPOBHSX B 3aBHCHMOCTH OT MEXaHUYECKHX, TPAaHYJIOMETPHYECKUX 0coOeHHOCTeH ouBEL. [loaTomy mpu
M3YYEHUU COCTOSHUS 3arpsi3HEHHS TOPOJICKHX IT0YB, B MEPBYIO OYepeab, HEOOX0IUMO 00paTUTh BHU-
MaHHUE Ha BUJIOBOH COCTaB IOYB.

B nanHoOi cTathe JaHa OICHKA TPaHYJIOMETPUUIECKUX OCOOEHHOCTEH mouB T. AcTaHa. B ropome
AcrtaHa ObUTM TIPOAHAM3WPOBAHEI MPOOBI MOYBHI M3 MHUKpopaiioHoB Capblapka, baiikonyp, AmMa-
11, Ecrtb, Hypa (Bcero 60 Touek). [1ouBsl Tepputopwu Topoaa ActaHa MPEACTaBICHBI CICTYIONTHUMU
BHJIaMH: TEMHOKAIIITAHOBBIE MTOYBBI M X PA3HOBUIHOCTH, JTyTOBO-KAIITAHOBBIE TIOYBHI 1 UX PA3HOBH/I-
HOCTH, COJIOHYAKH U ypOaHO3EMBI, 10 TPaHyJIOMETPHUECKOMY COCTaBY ITOYBHI IIPEACTABICHBI TSKEIbI-
MU, CPEAHUMH U JIETKUMH CyTITHHKAMH.

KualoueBble cjioBa: modyBa TOpOja; AHTPOIIOTEHHAs HArpyska; TPaHyJIOMETPUYECKHH COCTaB
TTOYBEI; 3aTrPsI3HEHHE.
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