Typinbidexos O.1.

KA3AKCTAHIAFBI )KEP PECYPCTAPBIH BACKAPY MOHUTOPUHIT YIIIH
I'A’K TEXHOJIOTUACBIH KOJITAHY

AybIT IIApyanmIbUIBIFBIH  KOJJAY, OplIaiiblM MEMIICKETTiK ACHrelae KapacThIPbLIabl.
MewmiiekeT arpapiblK CEKTOPIbl KETUAIPY MEH aybll MIapyallbUIbIFbl MaKCATBIHIAFBI JKEpIepIi
naifanany YIIIH MEMIJIEKEeTTIK OaFaapiamanap MeEH jko0amapibl iCKe achlpyaa, COHai-ak
KapKbUTAHABIPY KOJEMiH JIe apTTBIPBIN Kellei. AybUl MapyambUIbiFbl MAKCATBIHIAFBI JKepIepIi
HaKTHI Maianany, COHai-aK aybUl MapyallbUIbIFbl OHIMAEPIH OacKapyAblH TUIMIUIITIH apTThIPY
YIIiH Ka3ipri 3aMaHFbl TOCUIACPAl KOHE T€0aKNapaTThIK TEXHOJIOTHSIAPAbI MaliaaaHy MaHbBI3IbI
OOJIBIIT TaOBLIAIBI.

Kinm ce30ep: ayvinmapyambuIbIK SK€p, WHHOBALMSIIBIK, MOHUTOPUHT, aybUI IIAPYaIIbUTBIFBI
JKepIiepiH KyHapJIbUIBIFBIH 30H/TAY.

Turlybekov 1.O.

APPLICATION OF GIS TECHNOLOGY TO MONITOR LAND
RESOURCES IN KAZAKHSTAN

Maintaining agriculture has always been a state-level issues, which follow the results of its
operations. To improve the agricultural sector and the state of agricultural land by the State is
implementing a number of programs and projects, as well as increasing the amount of funding. For
the formation of state information resources on the state of fertility and the actual use of agricultural
land, as well as better management of agricultural production, it is important to use modern geo
information technologies.

Key words: agricultural land, innovation, monitoring, fertility of agricultural lands, sounding.
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TO THE QUESTION OF MELIORATIVE AND ECOLOGICAL PROBLEMS OF KAZALINSK
ARRAY'S IRRIGATION AND THEIR SOLUTIONS

Abstract

The article presents the factors affecting the ecological-melioration condition of Kazalinsk
array’s irrigation and ways them improve. On the ecological-meliorative condition of land region
has a strong negative effect of deterioration in the quality of river water. This is compounded by the
lack of optimal reclamation regime disadvantages of construction and operation of irrigation
systems. One of the main reasons for the came of the ecological crisis in this region is to ignore
when designing of large irrigated areas features of functioning landscapes, inadequate accounting
for factors shaping hydrogeochemical flows and their possible changes of parameters under the
influence of intensive irrigation.

Key words: reclamation, irrigation, salinity, hydrogeochemical and hydrogeological
regimes, mineralization, reconstruction.

433



Introduction

One of the problems constraining social and economic development in the lower reaches of
the Syr Darya, a sharp deterioration in reclamation, water management and environmental
conditions associated with the extensive development of irrigation and rice cultivation in the Syr
Darya basin. The ecological crisis is manifested in two ways. Firstly, on the ecological- ameliorative
condition of land region has a strong negative effect of deterioration in the quality of river water.
This is compounded by the lack of optimal reclamation regime disadvantages of construction and
operation of irrigation systems. Second, is becomes more acute adversely influence shallowing of
the Aral Sea on the climate and increased salt and dust removal from exposing the bottom of the sea
and their subsequent deposition on the surface of the lower reaches of the landscape.

As a result, on irrigated land of Kazalinsk array strongly developed processes of secondary
salinization, is the degradation of landscapes, and noticeably decreased productivity and product
quality of agriculture crops. Deterioration in the quality of potable water has also led to an increase
in overall morbidity of the population and the growth of infectious diseases.

One of the main reasons for the came of the ecological crisis in this region is to ignore when
designing of large irrigated areas features of functioning landscapes, inadequate accounting for
factors shaping hydrogeochemical flows and their possible changes of parameters under the
influence of intensive irrigation. Lower reaches of the rivers are traditionally unloading zone
hydrochemical fluxes and therefore they are usually characterized by heavy soil reclamation and
hydrogeological conditions, which is associated with the need to use complex reclamation measures.
In the lower reaches of the Syr Darya is superimposed on the strong dust- salt removal from the
exposed seabed and a high content (1,5-2,0 g/l) salts, harmful chemicals and residues of pesticides
in river water.

All of this taken together makes the problem of improving the ecological and reclamation
status Kazalinsk array very difficult. Therefore, the solution of the problem is possible only at the
regional level. At the same time in parallel within the entire Syrdarya river basin should be addressed
issues related to improving the quality of irrigation water and the problem of securing the exposed
bed of the Aral Sea. In connection with this decision difficult challenges of ecological and land
reclamation in the lower reaches of the Syr Darya is possible through the use of landscape-
geographical approach to research and study the dynamics of hydrochemical parameters of flow
areas.

Research materials and methods

To date in the Syrdarya river basin (Kazakhstan area) is 1,476 water consumers. Of these,
970 are in the territory of South Kazakhstan, in the 506- Kyzylordinskots areas.

On average, for the different needs of the Syr Darya basin is taken annually 12,000 million
m3 of water, including irrigation - 9600 million m3. At the same time, with irrigated land cleared
about 2300-3391 million m3 of drainage water. From them directly in the Syr Darya basin popodaet
980 million m3 per year.

Calculations showed that during the year the collector water of irrigation in the Syrdarya
river receives 2.5-3.5 million tonnes of salt. The salinity of soils of Kazalins array’s irrigation is
shown in Table 1 and Figure 1.

Table 1. The salinity of soils of Kazalinsk array’s irrigation

Years Meliorative condition of soil
Non-saline Slightly saline Moderately Strongly saline
saline
gectare % | gectare % gectare % gectare %

1975 | 22450 | 37.8 | 8100 | 13.6 | 3000 5.0 | 25900 43.6

1980 | 20160 | 33.9 | 8700 | 14.6 | 5460 9.2 | 25130 42.3

1985 14700 | 24.7 9260 15.6 7210 12.1 28280 47.6

1990 | 6850 | 11.5 | 10128 | 17.0 | 14260 | 24.0 | 28212 47.5

1995 4200 7.2 13267 | 22.3 15180 25.5 26803 45.2
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2000 3586 6.0 | 12640 | 213 17520 | 29.4 | 27430 43.3
2005 3013 5.0 | 14120 | 23.7 14887 | 25.0 | 27430 46.3
2010 - - 9420 31.8 12095 | 40.8 8127 274
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Figure 1. Soil-meliorative condition of land of Kazalinsk array’s irrigation.

Salt balance of irrigated lands indicates the predominance of transport of salts from irrigated
areas to bring the ratio, which is confirmed by the increase of mineralization of river water. The
average annual value of mineralization in the alignment Kazaly reached 1.7-1.8, and individual
terms of 3.0 g / 1. With increasing mineralization of river water content increased sney secondary
chemicals. Studies have shown that the passage of the river to its lower reaches higher
concentrations of copper, cobalt, cadmium, arsenic - twice, lead - three times. Mineralization of
river water shown in Table 2.

Table 2. Hydrogeochemical regime of Kazalinsk array’s irrigation

Years Mineralization of river water, g/l
>3.0 2.0-3.0 1.0-2.0 <1.0
gectare % gectare % gectare % gectare %

1975 18320 30.8 10150 17.0 16480 27.7 14500 | 24.5
1980 19450 32.7 10500 17.7 16250 273 13250 | 223
1985 20330 34.2 10860 18.3 15460 26.0 12800 | 21.5
1990 25240 42.4 10450 17.6 11250 18.9 12510 | 21.1
1995 26727 44.9 11267 18.9 10180 17.1 11276 19.1
2000 30982 52.1 11560 19.4 8870 14.9 8038 13.6
2005 32560 54.8 12860 21.6 9150 15.4 4880 9.2
2010 29505 99.5 137 0.5 - - - -

Water from irrigated fields, as well as rain and snowmelt, dirty fertilizers, increase the
concentration biogenic elements in the river and groundwater, aggravate its quality. Water is in the
process of contact with the soil and underlying rocks at the same time is enriched with salts and
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enters the water sources, increasing their mineralization. Furthermore the Syr Darya and its
tributaries on the way of movement from the source to the Aral Sea through the densely populated
water from industry, cities and towns. In the river Syrdaoyu 810.2 million m3 annually discharged
polluted runoff in r.Arys - 10.9 million m3, at p. Keles - 175,2mln.m’.

The intensive use of pesticides and fertilizers on large agricultural arrays represents a
potential risk of contamination of the river, in connection with receipt of these substances and their
metabolism of Product Sheet with surface and drainage water. Every year in the Syr Darya basin
reset 748.342 million m3 of wastewater, including 890 million m3 of the South Kazakhstan and 210
million m3 of Kyzylorda oblast. Sewage treatment plants are working with considerable overload,
so most of the wastewater objects of insufficient cleaning, sometimes without cleaning accumulated
in ponds, fields filtration or discharged into natural water objects.

Result and discussion

All of the above factors influence ecological-reclamation state Kazalinsk array’s irrigation.
To solve the problems that arise in connection with the difficult crisis ecological and social situation
in the region is necessary to carry out the following activities:

- Increase the flow of water from the post Tomenaryk to Kazalinsk post;
- Prohibit the discharge of drainage water in the Syr Darya,;

- Revise and restructure the area;

- Reconstruct irrigation systems.

Quantification contents of ingredients is dependent on the water flow expenses and reducing
the amount of a substance in water, and increases with a decrease on the contrary. During the passage
of large water consumption is neutralized ingredients, that is, in some extent the self-cleaning ability
of the Syr Darya River. Therefore, in the current conditions it is very important to find a link between
hydrochemical regime of the Syr Darya River. Hydrological regime lower reaches of the Syrdarya
river depends on the flow coming from the mountainous part of the basin, situated on the territory
of Tajikistan, Uzbekistan and Kirgiskoy Republic. In order to post Kazalinsk on mineralization of
water does not exceed 1000 mg / L, post Tomenaryk water flow should not fall below 800m3 / s.
The dynamics hydrogeological regimes of Kazalinsk array’s irrigation is shown in Figure 3.
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Fig. 3 - The dynamics hydrogeological regimes of Kazalinsk array’s irrigation

Primarily direction in the protection of surface water resources from pollution should be a
complete cessation of discharges of polluting noih waste and wastewater. However, in the current
conditions while it is impossible achieve complete cessation of discharge"Regulations for protection
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of surface waters of the Republic of Kazakhstan" prohibits the discharge into water bodies return,
drainage waters (CDW). Reusing CDW reduces pollution of surface waters.

Structural adjustment areas under crops with relatively small material costs can give enough
tangible results in terms of improving the quality parameters of the environment. Increasing the
yield of cultivated crops provides with a substantial reduction areas under crops to maintain and
possibly increase the production of agricultural products. This is accomplished through compliance
technologies. The released square appropriateness to sow salt-tolerant perennial grasses. This
measures, on the one hand, can significantly increase efficiency of irrigated area, but On the other
hand - through the use of drainage waters for irrigation of grass - reduce intake of salts in the Syr
Darya and the amount of irrigation water, which in turn will contribute to the stratification of soil
on array.

Through the reconstruction of old irrigation systems and application for them modern
technical solutions can increase the utilization of water. Realization of this measure requires a solid
capital investment and stretched in time, however, gives no doubt the positive effect from positions
the formation of environmentally friendly human environment.

Conclusion

Decision difficult challenges of ecological and land reclamation in the Kazalins array’s
irrigation is possible through the use of landscape-geographical approach to research and study the
dynamics of hydrochemical parameters of flow areas. To improve the current ecological and
meliorative problems in the Kazalinsk array’s irrigation is necessary increase the flow of water
from the post Tomenaryk to Kazalinsk post, prohibit the discharge of drainage water and effluent
in the Syr Darya, revise and restructure the area, reconstruct irrigation systems, to reduce the salinity
of soil.
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TypcreiaOaeBa O.b. Kanbioexosa E.M.,

KA3AJIbI CYAPY AJIKAGBIHBIH MEJIMOPATHUBTI-OKOJIOTI'MAJIBIK MECEJIECI JKOHE
OJIAP/JIbI IIEIITY XXOJIIAPBI

Makanaga Kasansl cyapy aiakaObIHBIH SKOJIOTHSUIBIK-MEIHOPATUBTIK JKaflaiblHA acep
eTeTiH (akTopiap JKOHE OJIApAbl JKAKCApTy JKOJAApbl KENTipuIireH. AWMak >KepJepiHiH
HKOJIOTUSUIBIK-MEIIMOPATUBTIK ~ JKaFdaliblHa ©3€H Cybl CalachbIHBIH Hallapiaybl Tepic ocepiH
Turizyne. by mocene THIMAI MEIHOPATHBTIK PEKUMHIH JKOKTBIFBIHAH, Cyapy KYHeNIepiH Kypy
KOHE Taiianany KeMINUTIKTepiHeH Kyuiewone. KapacThIpbulbll OTBIpFaH aiMaKTa 3KOJOTHSIIBIK
JAFapbiC TYBIHJAYBIHBIH HETI3T1 ce0edi OoybIm ipl cyapy ajanTapblH >KobOanay Ke3iHze,
TaHaAmadTTapabIH KBI3MET EPeKIICNIKTepiH elleMey, THAPOTCOXUMUSIIBIK aFbIMIIbI TYIABIPATHIH
(bakToprapbl TONBIK €CKEPMEY KOHE MHTECHCUBTI Cyapy CaliapblHaH OJap.IblH MapaMeTpiepiHiy
e3repyi.

Kinm ce30ep.: menvopuus, Cyapy, TY3IbUIBIK, THIPOT€OXUMUSUIBIK KOHE THIIPOT€OJIOTUSUITBIK
pexuMIep, MUHEpalaay, KaiTa Kypy.
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TypcbinbaeBa A.b. Kanbibekosa E.M.

K BOITPOCY O MEJIMOPATUBHO-OKOJIOTUYECKUX TTPOBJIIEMAX KA3AJIMHCKOI'O
MACCHBA OPOLIEHUMA U IIVTAX UX PEIHEHW A

B cratee npuBonsATCS (akTOphl, BIMSIONIME Ha 3KOJOrO-METHOPATUBHOE COCTOSHUE
Ka3zanuHckoro maccruBa OpolIeHus U My TH UX yJIydiieHus. Ha 9Kosoro-mennopaTuBHOE COCTOSTHUE
3€MeJIb PErMOHa OTPULIATEIBHOE BIMSAHHUE OKA3bIBACT CHIIBHOE YXYIICHNE Ka4eCTBA PEUHOU BOJBI.
OT0 ycyryOnsercss OTCYTCTBUEM ONTHUMAJbHOTO MEJIMOPAaTUBHOTO PpEXUMa, HEI0CTaTKaMU
CTPOUTENBCTBA M OKCIUIyaTallud OPOCUTENBHBIX CcUCTeM. OAHOM M3 OCHOBHBIX NPUYMH
HACTyIUBILIErO YKOJIOIMYECKOTO KPU3HCa B pACCMAaTPUBAEMOM PETHUOHE SBIISIETCSI HTHOPUPOBAHUE
OpU NPOEKTHUPOBAHUU KPYIHBIX OpPOILAEMBIX MACCHBOB OCOOCHHOCTEH (YHKLMOHUPOBAHUS
JaHamadToB, HEJOCTATOUYHBIH y4eT (HakTOpOB, POPMHUPYIOMINX THAPOTCOXUMUYECKHAE MOTOKU U
BO3MO’KHBIE U3MEHEHMSI UX TIApaMETPOB MO BO3JECHCTBMEM HHTEHCUBHOIO OPOLIECHHS.

Knwouesvie cnosa: menuopanus, OpOILICHHME, 3aCOJIEHHOCTb, T'MAPOTCOXUMUYECKHA U
TUIPOT€0JIOTUYECKUI PEKUMBI, MUHEPATIU3aLUsl, PEKOHCTPYKLHUS.

I0XK 631.12
Typraes /.A., bexranos b.K.

Kaszax ynmmuix acpapnvix ynusepcumemi

HTAPY A KOXAJIBIKTAPBIHBIH TAHAIITAPBIH YUBIMJIACTBIPY IA
I'EOAKITAPATTBIK )KYUEJIEPIH TAUJIAJTTAHY [Ibl CAPAIITAY

AHaaTna

Makanaza skep pecypcTapblH TUIM/II Al gaaHy jKoHE Mapya KOKaIbIKTapbIHBIH TaHATI TAPbIH
YUBIMAACTBIPY  KYMBICTAPBIHAA TE€O0aKMapaTThIK KYHENepAiH MYMKIHIIKTEpIH TOJBIKTal
naiganany oJaapsl capanTtairaH. KaibllTel jkaFaiiia skacanraH »o0anapplH KEMIIUTIKTePiH
reoaKnapaTThIK JKyHeaep/l MmaiiaJany apKbLIbl KOO 9IICTEepl KapacThIPbUIFaH.

Kinm ce30ep: reoaknapaTThIK KyHenep,apya KOKaIbIKTapbl, MEMJICKETTIK )Kep KaaacTPhl,
TaHaNTapAbl YUBIMIACTHIPY, MOJIMETTEp 0a3achl.

Kipicne

XKep xamacTpbl MamiMeTTepi Imapya KOXaJbIKTapbIHBIH JKEpJepiH YHBIMAACTBHIPYIbIH
aKmapartThIK 0a3zachl 00JbIn caHanaabl. JKep KaaacTphIHBIH Ma3MYHBI JKep Maii1anaHyIIbUTBIPIBIH
xKepiepiH Oip opTajibIKTaH OacKapblll OTBIpyFa OaillaHBICTBI JKOCTApIay, JKepJl KOpFay >KoHE
naiiananyiel 0aKpllay MaKCaThIHAA CAHBI MEH CAIlaChIH €CETKe aly 00BN TaOblUIaibl. 3aMaHayn
KE3€HJIe )Kep KaJacTPBIHBIH 0acThl MaKCAaTTAPBIHBIH O1pi OOJIBII aiFall PeT Kepre CallblK caly )KoHe
OaranblK KYHBIH aHBIKTAy YIIIH akmaparrap Oa3zacekl xacama Oactanel.CoHnbikTaH, Em Gacer
KOJJIAybIH/IA aybUl LIApYyalIbUIBIK KEpJepiH Hrepyae mapya KOXKaJbIKTapblH Ky>KaTTaHIbIPY,
reo0OTAaHUKAJIBIK JKOHE TONBIPAKTHIK 3EPTTEYJIep, JKep MOHHUTOPUHII IKYMBICTAPhI, JKep
KaJIaCTPBIHBIH aBTOMATTaHABIPBUIFAH aKMapaTThIK JKYHECIHIH MOJIMETTIK 0a3achlH Kypy, peTrTey
JKYMBICTAphIH JKETUIAIPYl KaXeT eTeTiHairi aranm kepceTunai.OceliFaH opaid OyTiHT1 TaHna,
MEMJICKETTIKXKEp KaJacTPbIH KOHE OHBIH aBTOMATTaH/BIPbUIFAH aKMapaTTHIK KYHeciH OOJBICTHIK,
ayTaHNbIK KaJaCTPJIBIK OpTaJbIKTapJa MEMJIEKETTIK OarjapiamMa OOMBIHIIA ©OHIIPICTIK
naiiiajnanyra JKOHE CTaHOApTTayFa COMKECTCHIIpyre OaFbITTalFaH KETULAIPY >KYMBICTAphI
KYprizunyne.

Tuimai koHe Aep Ke3iHAETi MIHAETTEepAl CamalbIIIeIIi, JKep pecypcTapblH OacKapyabl
KaMTaMachI3 €Ty YIIiH, )Kep KaJacTpbl )Kepre OpHaIacThIPy, )KEp MOHUTOPHHT1, TOOTPadUsIIBIK-
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