PROCEEDINGS OF UNIVERSTTY OF RUSE - 2017, volume 56, book 1.2.

FRI-2.209-1-EC-03

FEATURES OF CLIMATE CHANGE AND THE IMPACT ON
THE FUNCTIONING OF THE AGRO-INDUSTRIAL COMPLEX
SOUTH-EAST OF KAZAKHSTAN

Prof. Suleimenova N. Sh., DcS

Department of Holticulture and Ecology,
Kazakh National Agrarian University, Almaty
Tel.: +7702 2621547

E-mail: naziya44@gmail.com

Assoc. Prof. Margarita Filipova, PhD

Department of Thermotechnics, Hydraulics and Ecology,
Agrarian and industrial Faculty,

University of Ruse, Bulgaria,

Phone: +35982 888 418,

E-mail: mfilipova@uni-ruse.bg

Kalikov D. B. PhD student

Department of Horticulture and Ecology,
Kazakh National Agrarian University, Almaty
Tel.: +77272 642409

E-mail: 2773477 @mail.ru

Abstract: This article describes the features of climate change and the impact on productivity of leading
agricultural crops in the conditions of Southeast Kazakhstan. Fluctuations of climate and its natural variability has
always had a significant impact on the development of life on Earth, and on the development of civilization. Throughout
the 20th century in Kazakhstan as well as world agriculture largely depends on climatic conditions and their variations.
It was in the second half of the XX century it became obvious that due to human impact: the General climatic situation
changes much faster than in former times.

Especially quickly the process went from 1980-ies, which led to a large frequency of occurrence of warm years.
In recent years it has become warmer by almost 0.8°C From 1901 to 2000, the average annual global surface air
temperature increased by 0.6 = 0.2°C, but in time this process proceeded unevenly. The most intensive warming began
in 1976. The warmest was the 1990s years, and 1998 - the most warmest year of the past century. In the twenty-first
century, according to calculations, the territory of Kazakhstan is warming, with the greatest increase in average
temperature on the territory of Kazakhstan is observed in winter and summer seasons (from 0.8 to 2.4 degrees),
increasing the likelihood of drought and advancing desert lands to the North.

Most grain-producing regions of the country historically is in the zone of risky agriculture, and the risk of losing
a large part of the harvest in overly wet or overly dry year local farmers had to be considered always so that the impact
of global climate change have exacerbated the already difficult situation. Already there has been a significant decrease
in the yield of the leading crops. The necessity of introduction of advanced technologies that will significantly increase
the sustainability of the agricultural sector to the impacts of climate change and performance cultures, today is not put
in question, both at the level of the decisions of the competent authorities, and international projects.
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BBBEJIEHUE

Konebanus kmuMata ¥ €ro mpUpoOHAs M3MEHYMBOCTh BCET/Ia OKAa3bIBAaJM CYIIECTBEHHOE
BIIMSIHYE HA Pa3BUTHE KM3HU Ha 3eMJjie, U Ha pa3BuTHe HuBHWIM3auuu. Ha mpotsxenun 20 Beka B
Ka3zaxcrane Tak ke, Kak BCEM MHPE CEIbCKOE XO3SIMCTBO B 3HAYUTEIBHOM CTENEHU 3aBUCHUT OT
KJIIMMaTHYECKUX YCIOBUH M uX KojebaHuil. MMeHHO BO BTOpoil mosoBuHe XX BeKa CTalo
OUYEBHUJHO, YTO 33 CUET aHTPOIOTEHHOTO BO3JIEHCTBUS: O0IIas KIMMATHUUECKasi CUTYaIHsl MEHSETCS
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ropaszzio OwbicTpee, YeM B MpPEKHUE BPeMEHa. ITO 0OCTOATENHCTBO 3aCTABUJIO YUYEHBIX BCETO MHpa
HaTPaBUTh YCWJIMS HA UCCIIEIOBAHUE NMPUPOJIbI KIMMATHUYECKUX U3MEHEHUH U UX BO3JICHCTBUS HA
ouocdepy u obmectro [1, 2, 3].

VY4eHple Bcero Mupa HaOMIOAA0T MOTEIICHUE KITMMaTa, OOBSICHSIS TO SBJICHHUE Pa3IMYHBIMU
MIPUYKMHAMU U IPOTHO3UPYsI paznuyHble nocneactsus. Konen XX Beka npuHec ¢ co0oil u3MeHEHHe
KJIMMaTa B MaciiTtabax Bcel ruiaHeThl. [loBbICHIach TeMIiepaTypa BO3ayXa Y MOBEPXHOCTH CYIIIH,
MOTEIUIeIa BOJIa B OKE€aHax, a BCJIEC] 3aTeM YYacCTHIINCh OypH, HAaBOJHEHHMS, 3acyxu [4]. B 1976 rony
BceemupHas MeTeoposiornyeckast OpraHu3aliysi clienajia nepBoe 3asBieHue 00 yrpose riodaasbHOMY
KimMary, a B 1979 yapenuna Beemupnyro knmumarnyeckyto nporpammy (BKII). C atoro Bpemenu
HAYaJIUCh AKTHUBHBIC WCCIICJIOBAHHUS KOJICOAHWH KJIMMAaTa, MOSBWIMCH MOJENH, OOBICHSIONINE
JAHHOE SIBJICHHE HE TOJBKO €CTECTBEHHBIMH MPUYUHAMHU, HO U JAESITEIbHOCTHIO YeIOBEKa.

B 1979 u B 1990 roxy mpouun nse BcemupHble KIMMaTHUECKHE KOH(EPEHIMH, KOTOpPbIE
3aJI0KUJIM OCHOBY [UIsl TIOHMMAaHUSl IMPOUCXOISANIMX KIMMAaTHYECKHMX W3MEHEHMA U MPUHITHS
MUPOBBIM coobmiectBoM pamouHoil Koumeenmmu OOH mno wm3menenmio knmmmara (PKUK) u
Kuorckoro mpotokomna (1992 rox). OcobenHo mocnennue 10-15 7eT MHHYBIIETO CTOJICTHS
OKa3aJIMCh, CAMBIMU TEIUIBIMU 3aMETHO, BO3POCa MOBTOPSEMOCTh JIETHHX 3acyX [5].

[IporHo3upoBaTh BO3IECHCTBUS U3MEHEHUS KIMMAaTa Ha CEIbCKOE XO3SHUCTBO OYEHB CIOXKHO B
CHIIy HEOIpEeNeICHHOCTH MHOTUX TNPUPOIHBIX u3MeHeHui. I[lo omneHkaM crenuanucToB
BO3JICHCTBUE Ha CEJIBCKOE XO3AWCTBO TJIOOATHHOTO TIOTSIUICHUS OyleT HEOJIHO3HAYHBIM,
HEraTUBHBIC IMOCIEACTBUS MOTYT COYETaThCsl C IO3UTUBHBIMH. l3MeHeHue KIMMaTH4YeCKHX
YCIIOBUH OyleT CBS3aHO C M3MEHEHUEM YacTOThl HEOJArOMPUATHBIX IS CEIIbCKOTO XO3SICTBa
saBieHuil [6, 7, 8]. OmacHbIM MOKET CTaTh POCT BEPOSITHOCTH HU3KHX YpOKAaeB B PE3YJbTATE
YBEIUYCHUS YACTOTHI M TOBTOPSEMOCTHU 3aCyX M MOBBIIICHHS 3aCYIUIMBOCTH HA TEPPUTOPHUSIX psiaa
3eMJIeIeNIbYECKUX PETHOHOB HAIllel PeCIyOInKH.

MHorue yd4eHble MPEANoaraloT apUIU3alMI0 CTEMHOM M CYXOCTEMHOW 30HBI. OO0Imas
Ouosoruyeckast MpOAYKTUBHOCTh MOTYT CHM3UTCS B OOJIBIIMHCTBE 3eMJIe/IeIbUeCKHX palloHax Ha
10-20%, a B otaenbHbIX — 10 30-40%, 9TO BHI30BET 3HAYUTEIHHOE CHIYKEHUE ypoxkaeB [9].

Takum o00pa3oM, HMerOIIMecs MPOTHO3bI JOCTATOYHO NPOTHBOPEUMBBI, MOITOMY BeEChbMa
aKTyaJIbHBIM SBJISICTCS pa3pabOTKa MHHOBAIIMOHHOW TeXHOJOTHH. J{JIs 4ero HeoOX0IMMO TTPOBECTH
HAyYHO-OOOCHOBAHHbBIE OIICHKHM W3MEHEHHUs KJIMMaTa B KOHKPETHBIX MOYBEHHO-KIMMAaTHYECKUX
YCIOBHUSIX.  YCTAaHOBUTh  BJIMSHUE  HM3MEHEHHMs  Kiaumata  Ha  (YHKIMOHHUPOBAHUE
arponpoMBIIINIEHHOTO KOMIUIEKCca, Ha TpuMepe AJIMaTUHCKON o001acTd, T/e BO3JEIBIBACTCS
MOJTHBIA Haboap IEHHEUINX 3€PHOBOX, TEXHUUECTHUX U B TOM YHCIIE MACITUYHBIX KYJIbYD.

[ToaToMy B MaHHON cTaThe MOKa3aHbl OCOOEHHOCTHM W3MEHEHHs KJIMMara W BIUSHUE Ha
YPOXKaHHOCTh BEIYIINX CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYpP, KaK O3UMasl MIIEHHUIA. KYKypy3a Cosl U
parc B yCIIOBHUsSX Oro-BocToka Kaszaxcrana.

N30 KEHHUE

MeTtoauka u 00bEKThI HCCIIEI0BAHUS

OOBEKTOM UCCIIEJIOBAHMS SIBJIAIOTCS CTAllMOHAPHBIM IJIOJJOCMEHHBIM ceBOOOOpOT, U3
36pHOBBIX KYJIbTYp O3MMas IIICHWIA, MACIUYHBIE KYJIBTYpbl U COpHble pacreHus, Ilpm
UCCJIEIOBAaHUM HCIOJIb30BaHbl CUCTEMHBIM MOJAXOJ K H3y4aeMoll mnpoOieme, MaTepuabl
arpIpoMBIIUIEHHOTO0 KOMILIEKCa FOro-BocToka Kaszaxcrana, MeTOIbl oIpenesieHHue arpoQpu3uKo-
XUMHUYECKUX TIOKa3aTeslied IOYBEHHOTO pPEYyCypc arpo3KOCHCTEMBI U DKOJOIMYECKOTrO
MOHHUTOPHHTA.

DKCrepUMEHTANIbHbIE HUCCIIEIOBAaHMSI MPOBEAEHBI IO OOIIENPUHATHIMU  KJIACCUYECKUM
IpUeMaMH: TIOJEBBIMH OIBITAMH M HKCHEPUMEHTAJIbHBIMH HaOmoeHusIMU. [loneBbie OMBITHI
3anoxkeHbl B YOC «ArpoyHuBepcurer» u Ha teppuropun YAD «TypreH» B YCIOBHUAX IOTO-
BocToka KazaxcraHa.
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Pe3ysabTarsl M 00CyKIeHUS

I'mobGanpHBIC 2KOIOTUYECKUE MPOOIEMBl HA COBPEMEHHOM JdTale UMEIOT TECHEHUIITYIO CBSI3b C
KPU3HUCHBIMH SIBIICHUSIMU BO3JIEUCTBUSA M3MEHEHUS KJIMMaTa, OCOOCHHO UX BIHUSHHUE Ha CEIbCKOE
X035HUCTBO OUYEHb CII0KHO B CHUITY HEOIIPEACIIEHHOCTH MHOTHX MTPUPOIHBIX U3MEHEHUH.

[To oueHkaM crienuanrcTOB BO3JCHCTBHE HA CEIBCKOE XO3AUCTBO T100aTbHOTO MOTEIICHUS
OyZeT HeOJHO3HAYHBIM, HETATUBHBIC TOCIIEICTBUS MOTYT COUETAThCS C MO3UTUBHBIMU. 3MeHeHne
KJIIMMaTHYECKHUX yCJIOBHM Oy/eT CBA3aHO ¢ U3BMEHEHHUEM YacTOThl HEOIAroMPUSATHBIX JJISl CEJIbCKOTO
x03sicTBa sABNEHUM. Oco00 OMacHBIM SBIISIETCS BEPOATHOCTH HU3KUX YpPOXKAeB B PE3yJbTaTe
YBEJIMUEHUSI YacTOThl U TOBTOPSEMOCTH 3aCyX M TOBBIIICHUS CpellHE CYTOYHON TeMIepaTyphl
BO3/yXa.

O4eBHIHO, YTO €CIIM HE MPWIOKHUTh YCUIUS K PEUICHHI0 3TOT0 BOIPOCa, TII00abHbBIE
IKOJIOTHUECKHE MpoOIeMbl OyIyT yCcyryonsaTbecs C KaxabpiM rojgoMm. llocinemHue rombl
OIYCTHIHUBAHUE 3€MEJb, YBEIUYECHHSI YACTOThl U IMOBTOPSAEMOCTH 3aCyX U IOBBIIICHUS CpeIHE
CYTOYHOH TeMIiepaTyphsl BO3/lyXa IPUBOJUT K THOCIH CEIbCKOXO3IHCTBEHHBIX YTO/HIA, 9YTO, B CBOIO
ouyepe/b, CTAHOBUTCS IPUYMHON Pa3BUTHUS IPOJOBOIBCTBEHHON MPOOIEMBI.

B ony6mukoBannom B 2013 rony HanmoHanbHOM coobmenun PK mo Pamounoil KoHBEHIIMH
OOH 00 u3MeHeHuu KIrMaTa CIeUalUCThI MPHUIILIN K BEIBOY, YTO HA MPOTSHKEHUU nocneaHux 70
neT Ha Bceil teppuropun Kazaxcrana HaOII0IanoCh MOBBIMICHHE CPEAHEW TOJIOBOM M CE30HHOM
TeMIIepaTyp MPU3EMHOTO BO3AyXa.

Ocobenno, OwicTpo mporiecc momen ¢ 1980-x TOA0B, 4YTO MPHUBEIO K OOJBIION
MIOBTOPSIEMOCTH TEILIBIX JIeT. B TeueHue nocneanux jet crano remwiee noutu Ha 0,8°C. C 1901 no
2000 rox cpenHsisi rojoBasi riodalibHas TeMmIepaTypa MPU3EMHOTO Bo3ayxa Boz—pocia Ha 0,6 +
0,2°C, omHako BO BPEMEHH 3TOT IPOIECC MPOTEeKal HepaBHOMEpHO. Hawmboyiee WHTEHCHBHOE
norervieHue, Hadanacb ¢ 1976 rogy. Ca—mpimMu TemibiMu okazaiuch 1990-e roas, a 1998 -
MaKCUMaJIbHO TEIUIbII IO/ YIIESAIIETr0 CTOICTHS.

B XXI Beke, cormacHO pacueTraMm CHHONTHKOB, Ha Bceil Tepputopun Kaszaxcrana cienyer
OKMJIaTh TMOTEIJICHUS, TPU ITOM HAMOOJBIIEE TOBBIIICHUE TEMIIEPATYphl B CPEIHEM IO
tepputopun Kazaxcrana okupaercs B 3UMHUN M JIeTHUH ce30HBI (Ha 2-4 rpajayca 0 KOHIIA
CTOJIETHA), MPU 3TOM 3HAYUTEIIBHOTO YBEJIMYEHUSI OCAJKOB SKCHEPTHl HE MPOTHO3UPYIOT, YTO
YBEJIMYHMBAET BEPOSATHOCTD 3aCyXU U MPOJIBUIKEHUSI ITYCTHIHHBIX 3€MEJIb K CEBEPY.

C >TuM (pakToM HENb3sl HE CUUTATHCS MPU TUIAHUPOBAHUM PA3BUTHS OTpaciied, HaIpsIMyro
CBA3aHHBIX C KIIMMaTHYECKUMU YCIIOBUSMH, B IEPBYIO OUEPEb, CEILCKOro Xo3sicTBa. [1o onieHkam
OKCIEPTOB, HW3MEHEHHUS KIMMaTa CKa3bIBAalOTCSI HA COCTOSIHUM JIECOB, BOJHBIX PECYpPCOB,
MacTOMIMHBIX YroAwii (a 3HAUUT, Ha TOJOXEHUH Jel B JKMBOTHOBOJACTBE) M, KOHEYHO, Ha
MPOM3BOJICTBE 3€pHAa — TOXKayi, CaMOM 3HAYMMOM CETMEHTE ]ISl OT€UYECTBEHHOTO arpapHoro
CEeKTOpa.

BOnBIIMHCTBO 3€pPHOCEIOIIMX PETUOHOB PECIyOJMKH HMCTOPHUYECKH HAXOIUTCS B 30HE
PUCKOBAaHHOTO 3€MJIENIENUs, M C PHUCKOM MOTEPH 3HAYUTEIBHOW YacTH ypoxKash B H3JIMUIIHE
JOK]ITUBBIN WM Yepecdyp 3acyILIUBBIN TOJ MECTHBIM arpapusiM MPUXOJAUIIOCh CUUTAThCS BCET/A,
Tak 4To (hakTOp BIUSHUS TMIOOATFHOTO W3MEHEHHUs KJIMMara YCyryOuin u 0e3 TOro HEmpoCTYIO
cutyanuio. HeoOXoauMocTh BHEIPEHUS TIEPEAOBBIX TEXHOJIOTHH, KOTOPHIE CYIIECTBEHHO MOBBICAT
YCTOWYMBOCTh CEJIbCKOXO3SIICTBEHHON OTPACiy K BO3JACUCTBUIO KIMMATHYECKUX W3MEHEHUU H
MIPOU3BOUTENHHOCTh KYJIBTYP, CETOJHS HE CTaBUTCS MO COMHEHHE KaK Ha YpPOBHE PEIICHUN
KOMIIETEHTHBIX BEJJOMCTB, TaK U HAa YPOBHE MEXIYHAPOAHBIX TPOEKTOB.

[Tocneanue 15 ner crany oHUMU U3 CaMbIX 3aCyLUIMBBIX Hamlei pecryOnuku. Tak, 3aMeTHO
BBIPOCJIa YacTOTa 3acyX Ha IOro, IOro-octouyHoi uctu PecnyOnuku. OHH B OCHOBHOM
Habmoganmuck B 1999, 1998, 1996, 2002, 2010 u HekoTOpHIX Ipyrux romax. [Ipu 3ToM 3aMeTHO
M3MEHUWJICS XapakTep 3UMbl, KOTOpas TeNepb XapaKTEPHU3YeTCs YaCTbIM OTCYTCTBUEM CHEXHOTO
MMOKPOBa WJIM YMEHBIIEHHEM €ro BBICOTHI. JTO MPUBOJUT K TOMY, UYTO MPOIOJIKUTEIHHOCTH
BETETAllMOHHOTO IE€pUOJiIa TMOBCEMECTHO COKPOTUIIMCh HE MeHee YeM Ha 5-8 [Hel, 4To
COOTBETCTBEHHO, CKa3bIBa€TCSA Ha CpPOKax CO3peBaHUsS W cOopa ypoxkas BeayIIHUX
CEJIbCKOXO035MCTBEHHBIX KYJIBTYD.
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CTouT OTMETHUTH, YTO BO3JECHCTBUE KIMMaTa Ha pPa3HbIE CEIbCKOXO3SHUCTBEHHBIE KYJIBTYPBI
nocratouHo auddepeHunpoBanHo. Tak, HauOONbIICH YCTOWYUBOCTHIO K W3MEHEHHUSM IIOTOIbI
o0naialT MIIEHHUIA, KyKypy3a, ¢, KOTOpbIE MOJHOCTHIO WIM YaCTUYHO Pa3MEIIAl0TCs Ha TeppUOs
U paric, KOTOPBIC BO3JIENBIBAIOTCS MPH OPOILIEMBIX 3eMenb. [Ipu 3ToM Hambolee moaBepKCHHBIMU
SABJSIIOTCA  SIMMEHb M SIpOBasl IIIEHULA, YPOXKANUHOCTb KOTOPBIX 3aMETHO CHHXKAIOTCI C
MOBBILLIEHUEM TEMIIEPATYPHI.

U3BOIM

OrueHuBasi COBpEMEHHYIO TEHACHIIUIO U3MEHEHHUS KIMMaTa, KaK «IOTEIJICHUE C YBEJIMUYCHUEM
3aCYILIMBOCTH» MOXKHO MpEANojaraTb, 4TO 3TO MOXKET MPUBECTH K CMEIICHUIO 30HBI PUCKOBOTO
3emuienienusi Ha ceBep. llo pa3HBIM OIlEHKAM COBpPEMEHHAas TpaHUlla NPUPOAHBIX 30H MOXKET
CMECTUThCA Ha Ha ceBep. [Ipu 3ToOM Takke MOTYT YBEIMUYUTHCS TEPPUTOPUH, KOTOphIe OyayT Oolee
ONaronpusaTHBI ISl BEACHUS CEIBCKOrO Xo3siictBa. KpoMe Toro, B Hacrosiee BpeMsi HYKHO
MPU3HATh, YTO OMACHOCTh UCXOJUT HE CTOJBKO OT MOBBILICHUS TEMIEPATyphl BO3AYyXa, CKOJIBKO OT
CBSA3aHHOTO C ATUM YBEJIWYEHUS YaCTOThl U MHTEHCHUBHOCTH SKCTPEMAaJIbHBIX MOTOJHBIX SBJICHUN
(3acyxu, HaBOJHEeHHs, yparanbl). JlaHHas cuUTyalnus TOBJIHMSIET HA CEIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO U HA MIPOIOBOJIBCTBEHHYIO 0€30MaCHOCTb.
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