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THE STUDY OF THE CURRENT STATE OF THE SOIL COVER
OF THE AKSHAT RURAL COUNTY OF WEST KAZAKHSTAN REGION
ON THE BASIS OF GIS TECHNOLOGIES

Abstract. The rational use and protection of soils in market conditions requires adequate application of new
scientific and methodological approaches. One of such systematic-analytical methods of soil cadastre organizations
is a combination of traditional terrestrial methods with technologies of geoinformation systems (GIS) based on
extensive use of satellite images in different resolutions. The aggregate of information necessary for mapping soil
cover patterns and their quantification has been described in GIS databases. Data integration has been realized
through the spatial and attributive component in the form of: the results of topographic and thematic maps. At the
same time, the creation of attributive GIS databases involves the digitization of thematic maps tied into a single
cartographic projection (as a topographic map with a scale of 1: 50 000). As a result of the study, thematic maps and
attributive databases of GIS of soils were formed. As a result of research, based on GIS technology, a digital soil
map of the Akshat rural county of the Chingirlau district of the West Kazakhstan region has been developed using
the ArcGIS software product.
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Introduction. Soils are an important component of the natural and biological resources of any
country and they determine the socio-economic wealth of the country and greatly affect on the political
relations. Thus, soil is considered as the most important part of the natural environment, characterized by
certain natural (space, vegetation, etc.), socio-economic (means of production, value, etc.), production
(subject, tool and means of production,) characteristics. Complete and reliable information on soils,
including their quantitative and qualitative characteristics, should provide an opportunity for the executive
authorities to make informed decisions on the development of specific territories and the country as a
whole. Therefore, the need for objective and systematized information about the country's soil resources is
constantly growing. The latter necessitates the need to create a fundamentally different system of
accounting, assessment and monitoring of soil resources, different from the management of other types of
material resources.

Rational use and protection of soils in market conditions requires adequate application of new
scientific and methodological approaches. One of such systematic-analytical methods of soil cadastre
organizations is a combination of traditional terrestrial methods with technologies of geoinformation
systems (GIS) based on extensive use of satellite images in different resolutions. This approach underlies
the agrarian geo-information systems of the developed countries of the world [1-3], where soils are the
main subsystem of this information product. The development of scientific research in this arca
corresponds to the requirements of the State Program on Forced Industrial and Innovative Development of
the Republic of Kazakhstan and the Program for the Development of Space Activities in the Republic of
Kazakhstan.
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[6-10]. For topographical and geodetic work, paper soil maps of different scale have been applied, ranging
from 1-100 000 to 1:50 000 (for searching and selecting reference arcas). The development of a large-
scale soil map using GIS-technologies was carried out on the basis of the ArcGIS software product using
scanned paper maps and aerial photographs.

Results and discussion. In the study area, we carried out soil cover studies based on the geosystemic
approach and new information technologies (figure). In this systematic description, the soil subdivisions
that we encountered in the territory of the Akshat rural county of the Chingirlau district of the West
Kazakhstan region were identified.

Detailed diagnostic indicators have been given for the most common soil varieties within the study
area. Specific morphological genetic features of the soil cover are indicated, based on the available data of
field research and cameral processing. In the study area, dark chestnut soils are formed in the soil cover in
combination with various soil combinations. They are formed in the conditions of the dry steppe zone,
with the non-wash type of water regime, under the haymooth, meadow-grass, herbaceous-fat-grass, black-
wormwood-meadow and meadow-white-wormwood-kokpekovic plant communities, on loesslike loams.

A soil map has been created on the basis of a fragment of a substrate of a soil map and a photographic
plan and has been produced using ArcGIS. While creating the soil map for mapping the soil layer,
attribute tables are used. While creating the same neighboring soil areas and generally with the further
process of creating a soil map, it is needed to use the auto-polygon tool.

Figure illustrates the soil map of the Akshat rural county of the Chingirlau district of the West
Kazakhstan region, which has been created using the above-described technique based on scanned soil
maps.

The aggregate of information necessary for mapping soil cover patterns and their quantification has
been described in GIS databases. Data integration has been realized through the spatial and attributive
component in the form of: the results of topographic and thematic maps. At the same time, the creation of
attributive GIS databases involves the digitization of thematic maps tied into a single cartographic
projection (as a topographic map of scale 1: 25000). As a result of the study, thematic maps and attributive
databases of GIS of soils were formed.

Legend to the soil map of the Akshat rural county

Soil Mechan_i_cal _
No composition Soil name
(soil texture)
1 2 3
1 medium loamy dark castanosems medium power
2 light loamy dark castanosems medium power
3 sandy dark castanosems medium power
4 heavy loamy dark castanosems medium power with dark castanosems medium hardy saline low thin 10-30%
5 heavy loamy dark castanosems medium power with meadow-castanosems medium heavy 10-30%
6 medium loamy dark castanosems medium power with solonetz castanosems small 10-30%
7 sandy loam dark castanosems medium power with solonetz castanosems small 10-30%
8 heavy loamy dark castanosems medium power with solonetz castanosems small 30-50%
9 sandy loam dark castanosems medium power with solonetz castanosems small 30-50%
10 light loamy dark castanosems thin
11 sandy loam dark castanosems thin
12 sandy dark castanosems thin
13 light loam dark castanosems thin with dark castanosems weakly-deflated 10-30%
14 sandy loam dark castanosems thin with dark castanosems weakly-deflated 10-30%
15 sandy dark castanosems thin with dark castanosems weakly-deflated 10-30%
16 light loamy dark castanosems thin weakly chasteed with dark castanosems carbonate weakly washed away
weakly debilitated 10-30%
17 sandy dark castanosems thin with dark castanosems under-developed 10-30%
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Table continuation

1 2 3
18 sandy dark castanosems thin with meadow-castanosems medium power 10-30%
19 sandy loam dark castanosems thin with with solonetza castanosems small 10-30%
20 light loam dark castanosems weakly washed away
21 medium loamy dark castanosems weakly washed away with meadow-castanosems medium duty 10-30%
22 light loamy dark castanosems weakly washed away with meadow-castanosems medium power 10-30%
23 sandy loam dark castanosems backlash
24 heavy loamy dark castanosems carbonate medium power
25 medium loamy dark castanosems carbonate medium power
2% lisht loam dark castanosems carbonate medium power weakly debilitated with dark castanosems weakly
& Y washed away 10-30%
27 medium loam dark castanosems carbonate medium power weakly debilitated with meadow-castanosems
Y medium power 10-30%
28 medium loamy dark castanosems carbonate thin
29 lisht loam dark castanosems carbonate thin weakly debilitated with dark castanosems carbonate weakly
& Y washed away weakly debilitated 10-30%
30 heavy loam: dark castanosems carbonate thin weakly debilitated with dark castanosems undeveloped medium
M Y protective 10-30%
31 medium loamy dark castanosems carbonate weakly washed away
o heavy Joam dark castanosems carbonate weakly washed away with dark castanosems undeveloped weakly
v oamy debilitated 10-30%
33 sandy loam dark castanosems carbonate weakly washed away with dark castanosems medium washed 10-30%
34 medium loam dark castanosems carbonate weakly washed away with dark castanosems medium washed 10-30%
Y and meadow-castanosems medium washed 10-30%
dark castanosems carbonate weakly washed away with meadow-castanosems medium washed 10-
35 heavy loamy 30%
36 lisht loam dark castanosems carbonate weakly washed away with solonetz castanosems small 10-30% and
g Y meadow-castanosems medium power to 10%
37 sandy loam dark castanosems carbonate weakly-deflated with dark castanosems weakly-deflated 10-30%
. dark castanosems carbonate-solonchak weakly washed away with dark castanosems medium
38 medium loamy washed
39 medium loamy dark castanosems slightly salted medium power
40 light loamy dark castanosems slightly salted medium power
41 sandy loam dark castanosems slightly salted medium power
. dark castanosems slightly salted medium power with dark castanosems solonchak medium power
42 medium loamy 10-30%
43 medium loamy dark castanosems slightly salted medium power with solonetz castanosems small 10-30%
44 sandy loam dark castanosems slightly salted thin with dark castanosems weakly-deflated10-30%
45 medium loamy dark castanosems slightly salted medium power with solonetz castanosems small 10-30%
46 heavy loamy dark castanosems solonchak medium power
47 medium loamy dark castanosems solonchak medium power
48 light loamy dark castanosems solonchak medium power
49 sandy loam dark castanosems solonchak thin with meadow castanosems solonchak 10-30%
50 sandy loam dark castanosems solonchak thin with typical solonchak 10-30%
51 heavy loamy dark castanosems incompletely developed medium protective
52 light loamy dark castanosems incompletely developed weakly debilitated
53 lisht loam dark castanosems incompletely developed medium protective with dark castanosems
& Y underdeveloped medium protective 10-30%
54 heavy Joam dark castanosems incompletely developed medium protective with dark castanosems
Y Y underdeveloped medium protective 30-50%
. dark castanosems incompletely developed weakly debilitated with dark castanosems
55 light loamy

underdeveloped medium protective
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End of table
1 2 3

56 light loamy dark castanosems underdeveloped medium protective

57 heavy loamy dark castanosems underdeveloped medium protective

58 medium loamy dark castanosems underdeveloped medium protective

59 sandy loam dark castanosems underdeveloped

60 heavy loamy dark castanosems underdeveloped medium protective with dark castanosems incompletely
developed 10-30%

61 medium loamy dark castanosems underdeveloped medium protective with dark castanosems incompletely
developed 10-30%

62 heavy loamy dark castanosems underdeveloped medium protective with exits solid rocks 10-30%

63 medium loamy castanosems medium power with solonetz castanosems small to 10%

64 medium loamy castanosems medium power with solonetz castanosems small 30-50%

65 heavy loamy meadow-castanosems medium power

66 medium loamy meadow-castanosems medium power

67 sandy meadow-castanosems medium power

68 medium loamy meadow-castanosems mid-solonetz-solonchak

69 light loamy meadow castanosems

70 sandy loam meadow castanosems

71 sandy meadow castanosems

72 sandy loam meadow-castanosems weakly solonetz

73 light loamy meadow-castanosems mid-solonetz-solonchak

74 light loamy meadow-castanosems solonchak

75 heavy loamy meadow-castanosems solonchak

76 medium loamy meadow-castanosems solonchak

77 light loamy meadow-castanosems solonchak

78 light loamy floodplain meadow castanosems solonchak

79 heavy loamy floodplain meadow castanosems solonchak

80 heavy loamy solonetz castanosems small with meadow-castanosems medium power 10-30%

81 sandy loam typical solonchak (salt flats)

82 sandy loam sor solonchaks

83 sandy flat sands fixed with sands ridge-hilly fixed 10-30%

34 sandy tllg(t)/:ands fixed with sands ridge-hilly semi-fixed 10-30% and meadow castanosems solanchak to

85 sandy flat sands fixed with sands ridge-hilly semi-fixed 10-30% and meadow castanosems to 10%

86 sandy flat sands fixed with sands ridge-hilly fixed 10-30% and sands ridge-hilly semi-fixed to 10%

87 sandy sands ridge-hilly fixed
sands ridge-hilly fixed with sands ridge-hilly semi-fixed 10-30%

88 sandy TIECKU TPSI0BO-OYTPUCTHIE 3aKPEIUICHHBIE C IIECKaMHU IPSIIOBO-0YT PUCTHIMU
11011y 3aKperuieHHpIME J1o 10-30%

89 sandy sands ridge-hilly semi-fixed with sands ridge-hilly fixed 30-50%

90 sandy sands ridge-hilly semi-fixed with sands_ ridge-hilly fixed 10-30% and meadow castanosems
strongly solonetz-solonchak (salted-saline) to 10%

Conclusion. Therefore, as a result of conducted studies the mapping of the soil cover has been

carried out using traditional terrestrial methods with geographic information system technologies
(ArcGIS) based on extensive use of satellite images in different resolutions. This has allowed us to
characterize the soil combinations by their belonging to a certain genetic-geometric form, the conditions
of occurrence in the relief, and the quantitative indices.
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In order to improve the quality of generalized maps (regional, provincial and other), it is necessary to
create objective automated methods of generalizing maps in the digital environment.

As aresult of our research, we have developed a simple and at the same time practically accessible to
a wide audience of GIS users the methodology for compiling a digital soil map using the ArcGIS software
product. To compile a map, it is possible to use any scanned cartographic basics, photographic plans, and
if there are other raster materials. And as evidence of efficiency, with its help a large-scale soil map of
Chingirlau region of the West Kazakhstan region was created.
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TAK-TEXHOJIOTHSICBIH KOJIIAHY APKELIBI BATBIC KABAKCTAH OBJIBICHI
IUBIHFBIPJIAY AYIAHBI AKIIAT AVBLIBIK OKPYTI
TONBIPAK ’KAMELIFBICHIHBIH KA3IPTT JKAFJAMEL

Annotanmust. JKyMBIC TOTIBIPAK KYHAPIBUIBIFBIH CAKTAY MCH >KAKCAPTYFa ApHAIFAH, OMTKEHI OHBIH >KAFJaifbl
JKep PeCcypCTapslH THIMAL MAHJANaHy, OHIMIUIIKTI apTTHIPY >KOHE aybUIIAPYAIIBUIBEFG! JTaHIA(TEHBIH TOIBIPAK
JKOJIOTHACHIH JKAKCAPTY JKAIIbl MOCCJCCIHIH Herisri Oemiri Oombim caHamambl. TOMBIPAKTHI 3aMaHAYH Oarajay
MEMJICKET IICH KOFAMHBIH JaMYbI VIIIH MAHBI3IbL, OHTKCHI T€OTpa(IsIbIK TapadyIsl €CCIKE aly TOIBIPAK KYHIbI-
JBIFBL, YTHIM/BI IAHIANAHY, CAKTAY MKOHE TOIBIPAKTHI MAHAATAHY AbI KOCTIAPIIAY TYPajbl aKmapar 0epei.

HapsIxk >karnaiibIHIAa TOMBIPAKTHI THIM/I TAHAANaHy *KOHE KOPFAy ’KaHA FRUIBIMH-OIICTEMEIK Tacinaepai Oapa-
0ap KoIAaHy IBI TaNam eTeAi. TOMBIPaK KaaaCTPhIH YHBIMIACTHIPYIBIH OCBIHAAN KYHC T K-aHATHTHKAJIBIK 9TICTCPIHIH
Oipi TYpmi pyKcaTTarsl a3pOFApBII CYPCTTCPIH KCHIHCH KOJNOAHYFA HCTI3ACATCH TOCTYPI >KEpACTi omicTepmi
reoaknapaTThIK kyiie (I"AXK) TeXHOMOTHATAPBIMCH VHICCTIPY OOIBIN €CCOTEIC .

OKy afiMarbIHIA TCOKYHCTK KO3KAapac MCH JKAHA AKHAPATTHIK TCXHOJOTHA HETI3iHAC TOMBIPAK SKAMBLIFBICHIH
3eprreyai kyprizaik. by xyieni cumarramana bareic Kazakcran oOmeich LIIbmHFRIpIAy ayJanbl AKIIAT aybLIIBIK
OKPYTi ayMarbIHAH 013 TANKAH TOMbBIPAK 06IiMACPi EpeKIICTICHE T

TomsIpak >KaMBLIFBICEI KYPBUTBIMAAPBIH KAPTAaFa TYCIPY MECH CAHABIK aHBIKTAYFA KAXKSTTI aKMapaTt >KUBIHTHIFBI
T'AXK momimerTep Oa3achiHma cHOATTAFAH. MONIMCTTCPAI HHTCTPANUANAY KCHICTIKTIK JKOHC aTPHOYTHBTI KOMIIO-
HEHT apKbLIBI TOMOTPA(ISLIBIK JKOHE TAKBIPBINTHIK KAPTAa HOTIDKETICPI TYPIHIE XKy3ere achipbiiannl. CoHbIMEH Oipre
I"'AXK-mB1H aTpHOYTHBTI MoTIMETTEP 0a3aCHIH Kypy Oip KapTorpa@usibK MPOCKIMIMEH OAHIAHBICKAH TAKBIPBINTHIK
Kapranapasl TUpraHasIpyFa 0ommkaM »xacaitas! (Oyur macmTads! 1: 50000 Tonorpadusiisik kKapTa 60JFaH).

OcprIafina KYPri3iireH 3epTTCY HOTIKCCIHAC TYPIIi Ka0aTTarbl a3pOFApPHIITHIK CYPETTECPAl KCHIHCH KOJIIAHY -
FA HCTI3ICTCH TCOTPAPHAIBIK aKnapaTThIK kyhe (ArcGIS) TeXHOMOTHAIAPHIMCH ASCTYPII JKEP OFICTCPiH KOITAHY
ApKbLIBI TOTBIPAK >KAMBLIFBICHIHBIH KAPTACHI jKacanasl. by TombIpak KOMOWHANMSIAPBIH Oeiri Oip TeHETHKAIBIK-
TCOMETPISUIBIK IONHTE, peabeTe maiina 00Ty ImapThIHA HKOHE CAHABIK KOPCETKIIITEPIE KATKBI3BULY >KarJaibIHA
Kapal cHmaTTayFa MYMKIHAIK Oepi.

JKyMbIC HOTIDKECIHIAEC TAKBIPBHINTHIK Kapramap koHe ['AXK — TOmBIpakThIH aTpuOyTHBTI MamiMerTep 0a3achl
Kyppuiasl. 'AJK TeXHONMOTHSIIAPEI HETI3IHAC JKYPTi3iAreH 3eprreyiep HoTmwkeciHae ArcGIS OarmapmaManblk eHIM
apkpLisl barsic Kazakcran o6sbice! LIbiHFbIpIay aynaHs!l AKIIAT aybUIIBIK OKPYTiHIH IH(PIBIK TOMBIPAK KaPTAChl
JKacaIpl.

Tyiiin ce3aep: reorpadIsaabK aKMAPATTHIK KYHeIep, TOMBIPAK sKAMBLIFBICHI, TOTBIPAK KAPTAChl, Kapa KOHBIP
TOIIBIPAK, AYBLITABIK OKPYT.
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COBPEMEHHOE COCTOAHHUE NOYBEHHOT' O IOKPOBA
AKIDATCKOI'O CEJbCKOT'O OKPYTA 3ATIAJTHO-KA3AXCTAHCKOM OBJIACTH
HA OCHOBE IPUMEHEHHUSA IT'MC-TEXHOJIOTHIA

Annotamust. /laHnas paboTa MOCBAMICHA COXPAHCHHIO M MOBBIICHUIO IUIOAOPOIMS TOYB, T.K. €€ COCTOSHHC
SIBILIETCSI OCHOBHOH YacThIO OOMICH IPOOIEMBI PAIHOHAILHOTO HCIIOIb30BAHMS 3CMEIBHBIX PECYPCOB, VBEIMUCHHUS
MPOAYKTUBHOCTH W YAVUIICHHA MOYBCHHON 3KOIOTHH arpomaHamadroB. COBpeMEHHAS OICHKA TOYB SBILICTCSH
AKTyambHOHU I PA3BHUTHA TOCYIAPCTBA M OOIICCTBA T.K. 00ecmeunBacT HH(popManueH 00 yueTe reorpauacckoro
pacrpeneeHIs, 0 CTOMMOCTH HOYB, O PAHOHAIFHOM HCIOIB30BAHUH, 00 OXpPAaHE U IUIAHWPOBAHUH HCIIOIb30BAHUS
IIOYB.

ParmonanpHOE MCTIONB30BAHKME M OXPAHA TMOYB B PBHIHOYHBIX YCIOBHAX TPEOYET aJCKBATHOTO IPHUMCHEHHS
HOBBIX HAYTHO-MCTOAMICCKUX MOAXO0O0B. OI[HI/IM M3 TAKHX CHCTEMHO-aHAIUTHYECKHX CIIOCO00B OpraHus3anuy mo1-
BCHHOTO KaaacTpa ABJHACTCA COUCTAHHUEC TPAAUIHOHHBIX HA3CMHBIX MCTOA0B C TCXHOJIOTHAMHA FGOI/IH(I)OpMaI.[I/IOHHBIX
cucreM (I'MIC) Ha 0aze mMHPOKOTO UCTIOIH30BAHMS AIPOKOCMHIICCKUX H300PAKSHUH PA3HOTO Pa3PEHICHHS.

Ha wuccneagyemoil TEppUTOpHHM HAMH MPOBEACHBI HCCICAOBAHHMS IOYBCHHOTO TMOKPOBA HA OCHOBE
TCOCHCTCMHOTO IIOAXO0Ad H HOBBIX I/IH(I)OpMaI.[I/IOHHBIX TeXHOJNOTHH. B HACTOAMCM CHCTCMATHUYCCKOM OITMCAHHH
BBIACTICHBI MOYBCHHBIC MOAPA3ACIICHUA, KOTOPHIC ObLIH BCTPCUCHBI HAMH HA TCPPUTOPUH AKIIATCKOr0 CEILCKOTO
okpyra UuHrnpiayckoro parona 3anagao-Kazaxcranckoi o0macT.

CoBokymHOCTh HH()OPMAIMH, HEOOXOAMMOW IJII KapTOrpadupOBAHUS CTPYKTYP IOYBESHHOTO IIOKPOBA M HX
KOJIMICCTBCHHOM OLCHKH, OMHUCHIBACTCA B 0a3ax JaHHBIX [ MIC. MHTeTpauns JaHHBIX Peaan3yeTCs Yepe3 MPOCTPAHC-
TBEHHYIO U aTPHOYTHBHYIO COCTABILIIOIIYIO B BH/IC PE3YJIbTATOB TONOTPAPHICCKON M TeMAaTHICCKUX KapT. I1pu sTom
cozmanue arpuOyTHBHBIX 0a3 maHHbIX [ IC mpennonaraer onudpoBKy TEMATHUECKUX KAPT, MPUBI3aHHbBIX B CIUHOH
KapTorpapuICCKON MPOCKINH (B KAYCCTBE KOTOPOH Ciyskmjia Tomorpadudaeckas kapra macmrada 1:50000).

Takum 00pazoM, B pe3yibTaTe HMPOBEACHHBIX MCCICIOBAHHH BBIMOIHEHO KAapTOrpa)MpOBAHHWE MOYBCHHOTO
TOKPOBA C MPHUBJICUCHUCM TPAAUIHAOHHBIX HA3CMHBIX METOAOB C TCXHOJOTHAMH FGOI/IH(I)OpMaI.[I/IOHHBIX CHCTEM
(ArcGIS) Ha 6a3e MMPOKOTO HCIOIB30BAHUS A3POKOCMHIYICCKUX H300POKECHAH PA3HOTO PA3PEIICHI. JTO MO3BOJIHU-
JIO OXAPAKTCPHU30BATH IMOYBCHHLBIC KOM6I/IHaI.[I/II/I 0 UX NPUHAATICKHOCTH K onpe/:[eneHHoﬁ TCHCTUKO -TCOMCTPHICC-
KOif (hopMe, YCTIOBHSM 3aJCTaHuA B pesbe (e, KOIHICCTBEHHBIM OKA3ATEIIM.

B pesympTare padoTel CHOPMHPOBAHBI TCMATHUCCKUC KAPTHI W aTpuOyTHBHBIC 0a3b1 JaHHBIX [ UC — mous. B
pesynsrate mccieaoBaHui Ha ocHOBE [ MC-texHomormii paspadoraHa mmudpoBad MOYBCHHAS KapTa AKIIATCKOTO
CCJIBCKOTO OKpyra UHHTHPIAYCKOTO paiioHa 3anamxHo-Ka3axcTaHCkoil 00IacTH ¢ MOMOMIBI) MPOTPAMMHOTO TPOIYK-
Ta ArcGIS.

KiroueBrie ciioBa: FGOI/IH(I)OpMaI.[I/IOHHBIe CHCTCMBI, TMOYBCHHBIH TOKPOB, MOYBCHHAA KapTa, TCMHO-KAIITAHO-
BbIC TIOUBBI, CEIbCKUI OKPYT.
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