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Perynspaeie nanmmagTHRIC TOXKAPHI CIIOCOOCTBYIOT H3MEHEHHIO BHJIOBOTO COCTABA PACTUTEILHOIO
MIOKPOBA, aKTUBU3AIIMN SPO3HUOHHBIX MPOLECCOB, YHUUITOKAIOT KUBOTHBIX M UX MECTOOOMTAHUSI, CITyXaT
HCTOYHUKOM SMHUCCHI TAPHUKOBBIX ra3oB. 110 3TuM nprurHaM KpaiiHe BayKHO U3y4aThb NOKapHBIA PEXXKUM
mangmagToB. B TO Bpems Kak JIECHBIM MOXKapaMm TIOCBSIIEHO MHOKECTBO HCCIICIOBaHUM, TpPaBsSHbBIC
MoXKapbl BOOOIIE M CTENHBIE B YaCTHOCTH M3YYeHbl HAMHOrO Xyxe. B pabore mpoaHanmi3upoBaHa
JMHAMHKa TOPUMOCTH 30HAJIBHBIX €CTECTBEHHBIX JIAHIIIA(TOB TpeX pernoHoB 3anaaHoro Kazaxcrana 3a
20012020 Tr. MO MAaHHBIM DSKCIEPTHOTO JeIIM(pPUPOBAHMS CIYyTHHKOBBIX H300pakeHui Landsat c
BepH(UKaIMeil N0 JaHHBIM JIeTeKTupoBaHus akTuBHOro ropernss MCD14ML u BeropeBmmX rmiormaneit
MCD64A1, FireCCI51, GABAM. Bcero naentuduimposano 18.6 Thic. rapeii, a o0ias BbIOpEBIIas
oAb 32 TIEPUOJA WCCIeA0BaHWi cocTaBuia modtd 60% Ttepputopuu. Bonblnas bacTh miomiaau
MPOiIeHa OrHEM OYeHb KPYITHBIX M0KApOB TUIOMIA/IbI0 OoJiee 25 ThIC. Ta KayKIbIi, a CaMble KPYITHBIE Tapu
nMenu momaae 6oee 500 Twic. ra. J[Be TpeTH BCeX BHITOPEBINUX ILIOMIAEH MPOHICHBI OTHEM JIBa U
Oonee pa3, B ToM uncie 43% — 1pu u 6onee pas. [Tocne 2010 r. ropuMOCTs TEPPUTOPHUH CYIIIECTBEHHO
CHHM3HWJIACh, YTO CBSI3aHO B MEPBYIO OUEpeb C POCTOM IOTOJIOBbS CKOTA, @ BO BTOPYIO — C YXYALICHUEM
TUAPOTEPMHUYECKUX YCJIOBUH. B 3aCylUIMBBIX yCTIOBHSIX MOroJa BIMSET HA MOXAPHBIA PEXUM HE Kak
(akTop I PaCTIpOCTPAHEHNUSI OTHS, a KaK (paKTop ISl HAKOIUICHHS JOCTATOYHOIO KOJIMYECTBA TOPIOYETo
Mareprana. [lodToMy CHIDKEHHE CYMM OCAJKOB, POCT TEMIEpaTyp H TacTOMIHBIX Harpy3ok
CHOCOOCTBYIOT CHIDKEHHIO KOJTMYECTBA H IUIOMIAIH MOXKapOB M3-32 YMEHBILIEHHS 3a11aCOB PaCTUTEIBHOMU
MOPTMACCBL
Kniouesvie cnoea: mUCTaHIMOHHOE 30HIUPOBAaHHE, MPHUPOJHBIE TOXapbl, AThIpayckasi 001acThb,
AxTroOuHCKast 0061acTh, 3amnaqHo-Kazaxcranckas 061acTh, kKapTorpadupoBaHue.
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B xonue 90-x IT. mpouuioro Beka M3-3a CHM)KEHHS CEJIbCKOXO3SHCTBEHHOM HArpy3KH Ha JaHIMAQTHI
cTerneil W MyCThIHb TTOCTCOBETCKOTO MPOCTPAHCTBA aKTHBU3UPOBAIMCH MpHpoaHbie Toxkaps! ([laBneitunk,
2016; Pavleichik, Chibilev, 2018). Takyke NpUYUHON 3TOMY CIYKHJIO YIy4YIICHHE THAPOTSPMHUYCCKHX
ycnoBuii Ha pybexe BekoB (CmmBak u ap., 2011; Zolotokrylin et al., 2016), BbI3BaBiee HaKOIJICHUE
pacTUTENIbHON BETOLIM B YCJIOBHMSX CHIDKCHMS MacTOMINHBIX Harpy3ok (Dubinin et al., 2011). TToxapsr
paspylaT MECTOOOUTaHUS KUBOTHBIX, MCHSIOT cOCTaB (ayHbl Oecrio3BoHouHbIX (Hemkos, Camnmra, 2010;
Onapun, Omapuna, 2003). Kpome »3Toro, B pe3ylibTaTe NHPOTEHHOIO BO3JCHUCTBUS HM3MEHSIOTCS
CIIEKTPaJIbHO-0TpakaTeJIbHbIE CBOMCTBA rapei, 4To MOXKET MPOCJIEKHUBATHCS HA MPOTSHKCHUM MHOTHX JIET B
Bujie yBenuueHus anboeno (Illuakapenko, 2021) ¥ COOTBETCTBEHHO BIUATH HA JOKAIbHBIC KIIMMAaTHYECKUE
mporecchl  (3omoTokpeumH, Tutkoma, 2011). IluporeHHoe BO3ACHCTBHE BBI3BIBACT W3MCHCHHS
00TaHUYECKOTO COCTaBa PAaCTUTEJILHBIX COOOLIECTB: MOMYKYCTApHUYKY 3ameniatorcs 31akamu (Ponun, 1981;
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Pabunnna u np., 2018; Tepenoxkkwn, 1936), 94TO MOXET OTPHUIATEIBHO CKa3bIBATHCS HAa KOPMOBOM
00CCIIeYeHHOCTH CcairakoB 3aBOJDKCKO-Ypanbckoit momyssimuu (Abaturov, Dzapova, 2015). TTo stum
NpUYMHAM IS aHAIKW3a AWHAMHUKH COCTOSHUA JaHMIA()TOB OYCHb BAXKHO MMETh JOCTOBEPHBIC M TOYHBIC
JaHHBIE O TPAaHMIAX IOKAPOB, MX KOJMYECTBE M JUIMTEIILHOCTH HHPOrCHHBIX CYKIECCHM, MOCKOJIBKY
uMmeromuecs paboThl He YUUTHIBAIOT MUPOTeHHBIN (hakTop (Hanpumep, CnuBak u ap., 2011; 3070TOKpPBUIHH,
Turtkosa, 2011; Zolotokrylin et al., 2018). DMuccuu mapHUKOBBIX Ta30B OT TPABSHBIX M0KAPOB MPAKTHYCCKH
HE YYMTBIBAIOTCS, CJEAOBATEIbHO, HE I[IONAJAIOT B HAalUMOHAJIbHblE KajxacTpbl. CyllecTByroLIye
WCCIIEJIOBaHMS M CUCTEMbl MOHMTOPHMHIA HAIIPABJICHBI B MEPBYIO OYEpeb HA M3yUEHHE JIECHBIX IMOXKapoB
(BapraneB u ap., 2012; 2017). Panee momoOHast paboTa ObUTa MpoBejcHA JJIsl apuiaHbIX JanmmadToB Poccnn
(Imnkapenko u np., 20226). MaTepec npencTapisieT JMHAMUKA TTOKapHOTo pexxnma 3anaaHoro Kazaxcrana —
pPETHOHA CO CXOAHBIMHU MPHUPOJHO-KIMMATHIECKUMH YCJIOBHSIMHU C IOr0-BOCTOKOM eBporeickoil Poccuu, HO
UMEIOILEr0 OTJIMYUS B BEJIMYMHAX W NPOCTPAHCTBEHHOM pACIpElCJICHHH AHTPOIOTCHHBIX Harpy3o0K.
CyuecTByrolmMe UCClIeI0BaHus M0KapoB B 3amanHoM Ka3axcTane OXBaThIBalOT TOJBKO OTIENBHBIE T'OABI
(ApxunkuH u ap., 2007; Iasneiunk, 2019; Illuakapenko, 2019), BBHINOJHEHBI B MEJIKOM MacliTade Ha
6onbinyro Tepputoprio (Loboda et al.,, 2012; Xu et al., 2021; Zong et al., 2020), 1160 KacarTCs JECHBIX
MoXkapoB (ApXUNKUH u 11p., 2014).

Lenbro uccienoBaHuil SIBISETCSl aHAIM3 TOPUMOCTH 30HAJBHBIX €CTECTBEHHBIX JIAaHMIA(TOB 3arajHOro
Kazaxcrana 3a 2001-2020 rr. Ilepron wuccnenoBaHuil CBs3aH C HAIMYMEM JAHHBIX WH(OPMAIMOHHBIX
MPOJIYKTOB JIETEKTHPOBAHHS MOXKAapoB 10 JIaHHBIM pudopa MODIS, 3anymenHoro Ha criytHuke Terra B 2000 r.

MaTepI/Ia.]'Ibl U METOAbI

UccnenoBanne oxBaThiBacT Tpu obOnactu 3anaaHoro KaszaxctaHa: AKTIOOMHCKYIO, ATBIPayCKyl0 H
3anagno-Kazaxctanckyro. KaprorpagupoBaHue BBIFOpEBIIMX IUIOM[aJiell OCHOBAaHO HAa 3KCIEPTHOM
JIemuppUpOBAHNN CITyTHUKOBBIX M300pakeHuii Landsat 5, 7, 8 mpoctpaHcTBeHHOrOo pasperienus 30 M.
Hcnonp3oBanuck nBetocuHTe3npoBaHHble RGB-KOMITO3UTHI KaK BUMMOTO AUAINa30Ha, TaK U C BKIIIOYCHUEM
KOPOTKOBOJIHOBOTO U OmmkHero mHppakpacHoro auana3zoHa. [1omoOGHBIM METOA MIMPOKO HCIOJIB3YETCS B
kaprorpadupoBanun nanmuadTHeIX moxkapoB (baprames w gp., 2012; Ilaenmeiiunk, 2018; 2019;
[lIunkapenko, 2018; [llunkapenko, bepaenramesa, 2019; Illunkapenko u ap., 2022a; 20226; Stroppiana
etal., 2012), moatoMy B maHHOM paboTe moapoOHO He onuchiBaeTcs. Jannbie Landsat mo3Bonsior ¢ OobIiei
TOYHOCTBIO KapTorpadupoBaTh TapH MO CPAaBHEHHIO CO CIYTHUKOBBIMH H300pa)KeHUSAMHU OoJiee HH3KOTO
paspemerust (Dubinin et al., 2010; Illunkapenko u ap., 20226). [ns gomosHUTETbHOW Bepr(UKAIMH
WCTIONIb30BAJIMCh MHPOPMALIMOHHBIE MPOAYKTHI IETEKTUPOBAHUS aKTHBHOTO ropeHus mo ganaeimM MODIS
(Giglio et al., 2006) u Beropesmmx miommaneit MCD64A1 (Giglio et al., 2018), FireCCI51 (Chuvieco et al.,
2018) u GABAM (Long et al., 2019). ITpu 3ToM MO OTACIBHOCTH 3TH MHPOPMAIIMOHHBIC MPOAYKTHI HE
MTO3BOJISIOT OIPECIIATh BHITOPEBIIUE IIOIAN ¢ AOCTaTOYHOM TouHOCThIO (bepaenramiera, IInnkapeHko,
2020). B peruone mpeo6iagaroT noxkapsl JeTHe-oceHHero nepuona (Lunkapenko u ap., 2021a), moatomy
WCIOJIb30BAJIMCH IPEUMYLIECTBEHHO CITyTHUKOBBIE N300paKeHUS! C UIOHS 110 OKTSIOPB.

JlanHble O CcpejHEeMeCSYHBIX TeMIlepaTypaXx W OcaJKax [0 METeOCTAHIHMSIM «AKToOe», «AThIpay»,
«KanveikoBo (Taiimak)», «Ypanbck» mnpuBogstcst cormacHo cepBucy AMCOPU  (ABToMatmsupoBaHHAs
Undopmanmonnass Cucrema OO6pabotku Pexxumuoit Mudopmammn) BHUUW  ['mapomeTeoponoruueckoit
nHopmarmu — Muposoro 1eHTpa JaHHbix (bynerunaa u ap., 2014; 2015). CryTHUKOBBIE JTaHHBIC MOTYYCHBI C
moMoipio cepuca «Bera-Science» (Loupian et al., 2022), d¢ysximonupyromero B pamkax LleHTtpa
koJutekTuBHOTO nomnb3oBaHus (LIKII) «MKU-Monutopunry (JlymsH u ap., 2019). JlanHable 0 MOrojoBbe cKoTa
MOJly4yeHbl Ha caiite Bropo HalMOHANBHOW CTATUCTHKM Ar€HTCTBA IO CTPATErMYECKOMY IUIAHUPOBAHHUIO U
pedopmam Pecryomuku Kazaxcran (bropo. .., 2022). [Tosxapsl pa30oUTHI Ha pa3MepHBIE KJIACCHI, TIPE/TIOKEHHBIE B
padote dybununa ([Qyounun u mgp., 2010). O6paboTKa CIyTHHUKOBBIX JaHHBIX, SKCIIEPTHOE ACMIM(pHpOBaHUE,
reoMH(pOPMAIMOHHBIA aHaNM3 BbmOMHEHH B mporpamme QGIS, cratmctrdeckas o0paboTka JaHHBIX
ocyriecTsisuIack ¢ ucnoms3oannem Microsoft Office Excel. T'panmibr o6macTet u 6a3oBast KapTa MPHUBOMITCT
1o 1aHHBIM cepBrca Open Street Map.

Pe3yabTaThl u o0cysKneHne

B pesymprate oakcmeptHOrO Jaemm(pUpOBaHHWS CHYTHHUKOBBIX JaHHBIX 3a 2001-2020 rr.
uaentuunrpoBaHo 18.6 Teic. rapeit oOmeil momanpio 6e3 ydera nosropsiemoctd 80.7 MiH ra (puc. 1).
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[Ipu 3TOM OTHEIBHBIE TOXKAPHI UMeNH TuTomIa s 6osee 200-300 Thic. Ta (puc. 2). Takum 0O6pa3om, B CpeTHEM
exeromHo ormedanoch 930 mokapoB oOmied miomansio 4 MiH ra. CpeTHEeMHOTOJETHSS TOPHMOCTD
coctaBmna 7.1% (tabmuia), 94TO MOYTH BABOE MPEBBIMIAET 3TOT IOKA3aTeNb U PErHOHOB IOT0-BOCTOKA
eBporetickori Poccun (Iunkapenko u np., 20226). Hanbonpie BeiropeBIiye miom@aam otMeueHsl B 2001,
2002, 2004, 2006, 2010 n 2017 rr., B KaXXIblii U3 KOTOPHIX BBITOpeno Ooyee 6—7 MiH ra (cMm. puc. 2).
Pexopmueim sBisiercst 2006 1., Korma mwomans rapeit gocturima 9.6 mmH ra (17% Ttepputopun
uccnegopanuii). CTOUT OTMETUTb, YTO HA TEPPUTOPUU Poccum 3TOT roj| TakkKe CTall OJHUM U3 PEKOPIHBIX
MO0 TUIOMIAJM CTENHBIX NOXapoB, Korga Bbiropeno 10% 30HaJIBHBIX E€CTECTBEHHBIX JaHAIIA(TOB
Actpaxanckoii, Bonrorpanckoit obnacteit m Kanveikuu (Ilnakapenko u ap., 20226).
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Puc. 1. IIpocTpaHCTBEHHO-BpEMEHHOE paclpe/ieNieH e BRITOPEBINX TuTomaael (BBepxy: | — rocymapcTBeHHas
rpannna, |l — rpanumer obmacted, Il — rapm) u kommuectBo moxapo 3a 2001-2020 rr. (Bamsy: | —
rocynapcTBeHHas rpanuna, |1 — rpanuis: oonacteit, |11 — konmdecTBo mosxapos).

[To mannbiv (Loboda et. al., 2012), cornacHo nHGOPMALMOHHOMY MPOIYKTY ILUIOLIAb BBITOPEBIIHX
tepputopuiit MCD45A1 B 2006 1. B IlenTpansHoii A3uH MoxapoB cocTaBuia okoso 18 maa ra, a 8 2001 1. —
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Bcero okoso 8 muH ra. Ilo pesynpratam (ApxunkuH u Ap., 2007), nonydenHsiM mo ganaeiM MODIS, B
3anaaHo-KazaxcTaHckoi 001acT HanOONbIUE BBITOPEBIIME IO oTMeveHbl B 2001 r. — mouTtn 3 MiH
ra, 6onee 2 MutH ra rapeit 3adukcuposano B 2002 u 2006 rr. B 2003—2005 rT. BRITOpEBIIHE MIIOMAAN OBLITA
Ha ypoBHe 1.0-1.5 mutH ra. [{ins AkTIOOMHCKOM 00Jy1acTH B 3TOM paboTe nmpuBoasTcs cBeneHus 3a 2003-2006
I'T., MAKCUMaJIbHAs IUIomaap noxapoB Obuia B 2006 r. (mpumepro 5.1 mia ra) u B 2004 1. (okono 4.7 MiH
ra). [lo maHHBIM SKCHEPTHOrO JemupupoBaHus oOIIas TUIOMAh MMOXKapOB B AKTIOOMHCKOW 001acTd
coctaBmia B 3TU rojsl 5.9 u 5.7 muH ra, cootBercTBeHHO. B 3amanno-Kaszaxcranckoit o6mactu B 2001 1.
BeIropeno 3.8 muH ra, B 2002 1 2006 rr. mo 2.8 mumH ra. Takum o0pa3oM, MOXXKHO KOHCTATHPOBATh, YTO
UMEIOIIMeCs] OLEHKH IUIONmaJell Tapeil CYIIeCTBEHHO 3aHMKCHBL, 3TO MOJXET OBITh CBS3aHO C
HCIOJIb3YyCMbIMU TEXHOJIOTUAMUA KapTOFpa(bI/IpOBaHI/IH BBII'OPEBIINX Hnomaﬂeﬁ, OCHOBaHHbIMHU 6OHBHICI>'I
YacThIO HAa IAHHBIX ACTEKTUPOBAHUS aKTHBHOTO TOPEHUS. Y CTAHOBIIEHO, YTO aPXUB TETUIOBBIX aHOMAJIHIA He
B IOJIHOM Mepe oxBaThiBaeT miomany rapei (Ilapnerunk, 2019; unkapenko, 2019), mo 3Toil npuunHe UX
UCTIOJIb30BAaHNE BEJIET K CYIIECTBEHHOMY HEJI0YUYETY IUIONIA el IT0KapOB HAa HEJIECHBIX 3eMJIISIX.
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Puc. 2. Haunbomsliiie BRITOpEBIIKE TUIOMAAN. YeaoeHwie obosnauenus:. a — 2001 r., b —2002 r., ¢ — 2004 r.,
d—-2006T.,e —2010T., f— 2017 r.; | — rocynapctBeHHas rpanuna, |l — rpanuis oomacteid, |1l — rapu.

Bonpmas yacte BeiropeBmux mmiomanei (74%) npencrasieHa O4eHb KPYIHBIMH [OXKapamy IUIOIAIbI0
Oosee 25 ThIC. Ta Kaxabli (puc. 3), HOJsA KOTOPBIX OT OOIIEro umcia coctaBisieT Bcero 3%. Cpemu
WCCTICNOBAaHHBIX PETHOHOB KOJIMYECTBO IOXApOB 3TOTO Pa3MEPHOro Kiacca cocTaBiieTr oT 2% — B
Atplpayckoir obmact, 10 5% — B AKTIOOMHCKOW. [IpyM 3TOM KOJMYECTBEHHO MPEOONIAfaloT MOXKAPHI
mwiomaapio g0 1000 ra kaxkapii (76% Bcero KonudecTBa), Ha JONIO KOTOPBIX mpuxomutcs 3% Beeit
BhIrOpeBIIei miomanu: or 2.5% B AkTioOumHckoW m 3amagHo-Kazaxctanckod obmactsx, no 4.5% — B
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Atpipayckoit Takoe e pacmupejesieHHe T0XKapoB M0 pa3MEepHBIM KjlaccaM MOXKapoB, KOrJa 3HaYMTEIbHAS
94acTh BBICOPEBIUUX IUIOLIAJCH MPEACTaBICHA OTHOCHTEIbHO HEOOJNBIIUM KOJUYECTBOM OYEHb KPYIHBIX
MOKapOB, XapaKTepHO KakK JJIsi 30HAJIBHBIX JaHmadToB nqpyrux peruoHos (Illuakapenko u ap., 20226), tak
W s MHTPA30HAIBHBIX PEUYHBIX MOWM, Hampumep, AenbThl Bomrm (Ilunkapenko u ap., 2022a). Jns
pacrnpocTpaHeHHs! TMOAOOHBIX MOXapoB TpeOyeTcs Hajdu4ue psAa YCJIOBHM: IOXKapoomacHas IOrofa,
HaJIM4YM€ TOPIOYEro MaTepuaja Ha 3HAYUTENIbHBIX IUIOLAAAX M OTCYTCTBHUE IPENSATCTBUM  AJIs
paclpocTpaHEHHs] OTlHs, HaIpuMep, JOpor, BOJOEMOB, KaHAJIOB, MHHEPAJIM30BaHHBIX II0JIOC,
MPOTHBOMOXKAPHBIX PA3pbIBOB M T.I. B JeTHe-OCEeHHMI mNepuoa B PErHOHE HCCICIOBAHWUM OOBIYHO
YCTaHABIMBAeTCA CyXash M >Kapkas I0roja, MOSTOMY TIOPUMOCTb B OOJBIIEH CTENEHH ONpenesieTCs
HannuneM roprodyero matepuana (Illmakapenko wu np., 20226) ¥ OTCYTCTBHEM MPENMATCTBUN IS
npoABWKeHUs orHs. Kak mpaBuiio, camble KpyMHbIE MOXKapbl NpuypoueHbl K «0Ocobo oxpaHsSeMbIM
npupoansiM Tepputopusivm» (OOIIT) miu K OONBIINM HEUCIIONB3yeMbIM B CEJIBCKOM XO3SHCTBE y4acTKam
(IInakapenko, bepaenramuepa, 2019; Ilunkapenko u ap., 20216). Hanpumep, B 2017 r. Ha Tpanuie
Atpipayckoil 1 3anagHo-KazaxcTanckoil o0nacTelt OTMEUCHBI Tapy IUIoMaabpio 965 u 624 Thic. ra Kaxasd,
KOTOpble ObUTM MpoiJeHbl oreM 3a 19 m 16 aHel. COOTBETCTBEHHO, MOXKaphl MPU 3TOM IOKPHIBAIH B
cpemrem 40-50 teic. ra B cytku (IlIunkapenko, 2019). [Togo0HbIE MOkKapbl MOTYT MTPOUCXOUTH TOJIBKO Ha
cnabo3aceseHHBIX W IUIOXO OCBOCHHBIX TEPPUTOPHSIX, TJE OTCYTCTBYIOT MPEISTCTBHS M MPOJBHIKEHUSI
(hpoHTa IOXkKapa ¥ HE IPUHUMAIOTCS MEPHI 10 0OpPHOE C OrHEM.

Tadauna. CpejHeMHOr OJIeTHHE TIOKa3aTeNH TUIOMIAAN, KOJMYECTBA MM0KapOB U TOPHMOCTH

Pernon
Iokasarenn AKTIOOHHCKas1 | ATbIpaycKasi 3amano- Bcero
00J1aCcTh 00J1aCTh Kasaxcranckas
00J1aCTh
2001-2020 rr. 2.2 0.4 1.4 4.0
IInomans, MiIH ra 2001-2010 rr. 3.2 0.6 1.9 5.7
20112020 rr. 1.4 0.3 1.0 2.7
2001-2020 rr. 238 47 247 531
KonunuecTBo, miT. 20012010 rr. 349 68 351 768
2011-2020 rr. 146 30 161 337
2001-2020 rr. 7.3 3.7 9.3 7.1
I'opumocTts, % 2001-2010 rr. 11.0 4.7 12.6 10.0
2011-2020 rr. 3.5 2.7 6.0 4.0
K, %/ron -0.55 -0.13 -0.63 -0.49
r 0.55 0.31 0.53 0.58
[ToronoBsne -0.43 -0.07 -0.47 -0.55
rgl({ra 1@2?2? Ocaaxu -0.11 -0.01 -0.13 -0.17
Temmnepatypa -0.17 -0.29 -0.32 0.15
IToromnoBne -0.72 -0.04 -0.82 -0.86
" (cromp3ammye Ocamn 0.32 0.19 0.76 0.28
cpeaHue)
Temmnepartypa -0.66 -0.61 -0.82 -0.63

Ipumeuanue: K — yrioBoii k03pHULIUEHT JIMHEHHOTO TPeHa BBHITOPEBIIMX IUIOMIAACH, I — KO DHUIMECHT
KOppeIsIH, KypcHB — 3HaUMMbIe K03 durmenTs! pu p > 0.95.

B uccnenosanun (Bistinas et al., 2013) s KazaxcTaHa He yCTaHOBJICHO 3HAYUMOM KOPPEIISAILIMN MEKTY
TJIOTHOCTHIO HACEJICHHsI 1 TOPUMOCTHIO corfiacHo ['mobanpHOi 6a3e maHHbIX amuccuid oT moxapoB (GFED).
3T0 MOXXET OBITH CBA3aHO C ABYHAIPABICHHBIM BIMSHUEM XO35HCTBEHHOIO OCBOCHUS TEPPUTOPHH: C OJJHOM
CTOPOHBI, YeM MEHbIIE TUIOTHOCTh HACEJICHHSI, TEM MEHbIIE HCTOYHHKOB OTHS, TaK KaK OCHOBHAsI MpPUYMHA
noapoB B peruoHe antpornorenHas (Yan et al., 2006), ¢ apyroit — 4em Hike OCBOCHHOCTh TEPPUTOPUH, TEM
MEHbIIE NPEeMATCTBUN I pacnpocTpaHeHus: ¢poHTa moxkapa. Kpome TOro, BakeH THII HCIOIb30BaHUS
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3eMelb. B perronax ¢ BbICOKOH noneil mamHu npeoGnafatoT HEOOBIINE MO IUIOMAAN MOXKAPbL, KOTOPBIE
IpUYpPOYCHBI K HEYJ00bsM (Oamkam, oBparaM M T.I.), JIHOO SBISIOTCS MAJIaMH HA OTIEIBHBIX mMoysix. Ha
MACTOMIIHBIX 3eMJIIX IUIOMAIM moxapoB Oombiie. [IInpoTHO-30HAIBHBIE 0COOCHHOCTH 00YCIIOBIMBAIOT Kak
MOTOJIHBIE YCJIOBUS Uil PACIPOCTPAHEHUs MOXKAPOB W HAIMYME TOPIOYETO0 MaTepualia, TaK M SBIISIOTCS
(hakTOpOM paccesieHHs] U arpapHOi CHeluaTu3aliy, YTO B COBOKYMHOCTH ONPEACISET MOXKApPHBIH PEXUM
Tepputopun B HejecHOH 30ue ([TaBneitunk, 2019).
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Puc. 3. Jlunamyka ruiomiaieil ¥ KOJMYeCcTBa IMOXKAPOB PA3HBIX pa3MEPHBIX KJIACCOB. YC106Hble 0003HAYEHUS:
a — AkTioOuHCKast obmacte, b — Athipayckas obOmacth, C — 3amagHo-Kaszaxcranckas o6mactb, d — Bes
Teppurtopus uccieaoanuii; | — mo 1 teic. ra, Il — 1-2 ThIC. Ta, Il — 2-3.5 ThIC. T, IV — 3.5-6.0 THIC. T2, V —
6—10 teIC. T2, VI — 10-15 THIC. Ta, VII — 15-25 THIC. Ta, VIII — Goee 25 ThIC. Ta.

Bcero 3a nepuon uccnenoBanuil nporiaeHo oruem 57.5% Bcedt tepputopun (puc. 4) win 32.5 MiH ra.
[Ipu sToM HaunbosblIee KOMMYECTBO MOKapoB cocTaBuiio 10 ciydaeB Ha turomaau 1.8 teic. ra. [IBe Tpetn
BBITOPEBIICH TUTOMIA M OBUIH MPOWJICHEI OTHEM J1Ba U Oosiee pas, B ToM uncie 43% rapeil mpoiieHo Tpu u
Oosiee pa3. DTO COIMOCTABUMO C 4YacTOTOM mMoxkapoB B ActpaxaHckoi oOnactu (Illmakapenko, 2018) u
Kanmeikuu (Iuakapenko u np., 20226), HO MEHbIIE, YeM Ha TEPPUTOPUH 3aBOJDKbA Boirorpasnckoit
obnmactm (Illmakapenko, bepnenrammesa, 2019). Haubomeimas mons 3eMeib, IOJBEPrHYBIIHXCS
IMUPOTEHHOMY BO3/ICHCTBHIO, pacrojioxkeHa B 3amamHo-Kazaxcranckoit oGmactu (70.3%). YBenuuenue
YacTOTHI TMOXKapoB CIOCOOCTBYET 3aMEIICHUIO TMOJYKYCTAPHUYKOB JICPHOBUHHBIMH 3JIAKaMH, HAIMpUMeEDp,
Agropyron spp., Stipa spp., Festuca spp. (Pomun, 1981; Psbununa u np., 2018; Tepenoxkun, 1936)
3aKaHYMBAIOT BETETALMIO YXXE B IEpBOM MoJIoBHMHE JjeTa. Ilpu BBICOKOH COMKHYTOCTH OHH MOTYT
crocoOCTBOBATh PAaCIPOCTPAHEHHUIO TIOXKApoB. TakuM 00pa3oM, MUPOTEHHOE BO3/ACHCTBHE HA JaHIA(THI
MPUBOAUT K M3MEHEHHMIO BHIOBOTO COCTaBa COOOILECTB B CTOPOHY YCTOMUYMBBIX K IOXKapaMm BHJIOB, HO
KOTOpBIE, B CBOIO OYepe/ab, MOTYT yBEJIWYMBAaTh FOPUMOCTh TeppuTopuu. [lo Mepe mpoIBWKEHHs Ha rOr
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4acToTa TMOXKapoB CHIJKAETCS, OTO MOXKET OBITh CBS3aHO C XYyOUIMMH YCJIOBUSIMH JJISI Pa3BHTHS
PaCTUTENIFHOCTH U, COOTBETCTBEHHO, OOJBIIMMH BPEMEHHBIMH IPOMEXYTKaMM, KOTOpPbIE TPeOYrOTCS IS
HAKOIUICHUS PaCTUTEJIbHON BETOLLN.
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Puc. 4. Jlons miomaan pernoHoB (a) u mwiomand y4actkoB (D) ¢ pasHbiM KosnuuecTBoM moxkapos (I —
AxTioOnHckass obmacth, Il — Arbipayckast obmacts, |ll — 3anmamno-Kazaxcranckas obnacts, IV — Bes
TEPPUTOPHUS UCCIETOBAHUN).

l'opuMocTh peruoHa HCCIIENOBAaHUM XapaKTEepU3YyeTCs 3HAUMMBIM OTPULATENIBHBIM TPEHAOM (CM.
Tabnuiy). [Ipy 3TOM XapakTepHO Pe3KOe CHUXKCHHE BBITOpEBImMX Iwiomaneii mocie 2010 r. Takue xe
TEHACHMH TOPUMOCTH 30HAJIBHBIX JaHAMA(TOB HAOIIOJAIOTCS U B CTEMHOM, M IMYyCTHIHHOM 30He Poccun
(Inakapenko u ap., 2021a, 20226). Ha teppuropun 3anagnoro Kazaxcrana ropumocts B 2011-2020 rr.
coKpaTHiiach BABoe mo cpaBHeHMIO ¢ nepuogoM 2001-2010 rr. B ATeipayckoii 00JacTH HET 3HAYMMOLO
TpeHJa TOPUMOCTH U CBS3U IUIOLIA/IEH MOKapOB ¢ JUHAMHUKOHN MOTOJIOBBSA. JTO MOXKET OBITH 00YCIIOBICHO
HU3KOH NPOAYKTHBHOCTBIO AacTOMIN Cpeliu perroHa uccienosanuit (CrmBak u z1p., 2011), ropumMocTs 3T0T0
pEruoHa Tak)Ke MUHUMAJIbHA.

AHanu3 BIMAHUS KIMMAaTH4eCKOro (hakTopa HE BBIABUJI 3HAYMMOW CBSI3M MEXIY TOPUMOCTBIO,
CPEIHEr0JJ0OBOM M MaKCUMAaJIbHOH TeMIepaTrypod, CpeJHed TeMIepaTypoill BEreTaldOHHOrO IEepHoAa,
CyMMaMH OCaJIKOB 3a KaJIeHAApHbIH, THAPOJOIMUECKUI IO/, 32 BEreTali0. Y CTaHOBJIEHO TOJIbKO 3HAYHMOE
BJIMSIHHE TIOT'OJIOBBSI CKOTA Ha TOPUMOCTh, IIPUYEM MaKCHMAIIbHBIE TI0 MOYITIO KOA(PHUIIMEHTHI KOPPEITSITUHA
C MOTOJIOBEEM OBELl M KO3, a HE C MPHUBEACHHOM K YCJIOBHBIM TOJIOBaM OOLIEH YHCJIEHHOCTH C Y4E€TOM
KPYITHOTO pOTAaToro CKOTa W JOm@AAeH. DTO CBSI3aHO C HAWOONBIIMM HETaTHBHBIM BO3JCHCTBHEM Ha
MOYBEHHO-PACTUTEINBHBIN TOKPOB MMEHHO oBell 1 ko3 (Kymuk u ap., 2016; [Huakapenko, 2015). [Tpu stom
TOPUMOCTh BO3pPAcTaeT MO Mepe yIaJeHHs OT HACEICHHBIX IyHKTOB M >KMBOTHOBOJUYECKHX (hepM, 4TO
CBA3aHO CO CHIKCHHEM TMacTOMIIHBIX HAarpy30K M COOTBETCTBYIOLUIMM HAaKOIIJICHUEM PacTUTEIbHOM
moptMaccel (Dara et al., 2020). B KaszaxcTane macTOMIIHbIC HArpy3KH, BBIPAXKCHHBIC B YCJIIOBHBIX T'OJIOBAX
OBeIl Ha rekTap, NpUMEpPHO B JBa pa3a HWke, yeM B KanMmbikun m AcTpaxaHckod obmactu B Poccum.
Bo3moXxHO, 9YTO UMEHHO ¢ 3THUM (PaKTOPOM CBsi3aHa BABOE OoMbIuasi ropuMocTh 3anmaaHoro KaszaxcraHa B
CpaBHEHHH C poccHicKnMHU pernoHamu. Taxxe Ha 3oHanbHBIX OOIIT eBponeiickoir wactu Poccum, rae
3aIpelieH BhIac, TOPUMOCTh 3HAYUTENBHO BBIIIE, YeM B OKpecTHOCTsX (IInakapenko u ap., 20216).

IlockompKy 1711 BO3HMKHOBEHHS W PacHpOCTPaHEHHUS TMOKApOB B 3aCYLUIMBBIX YCJIOBHAX TpeOyeTcs
HAKOIUIEHHE PacTUTENIbHON BETOLIM B TEYEHHWE HECKOJIBKUX JIET, CBA3b MEXIY CKOJB3SIIMMU CPEIHUMH IO
ISATWICTHSIM BbIpa)KEHa HAMHOTO CHJIBHEH, YeM IO €KErOJHBIM JIaHHBIM (CM. Tabnuily, puc. 5). MakcumanbHas
ropumocTs 20012010 rr. cBsi3aHa C BOCCTAHOBJICHUEM PACTUTELHOCTHU MPHU YAYUIIEHUHA TUAPOTEPMUUYECKUX
ycsoBuii Ha (hoHe CHUKEHHsI orosioBbst ckota (Xu et al.,, 2021; Zong et al., 2020). Takum 0Opa3oMm, CHIKSHHE
CYMM OCAaJIKOB, MOBBIIICHHE TeMIEpaTyp, HMAaCTOWIHbIC HArpy3Kd CHIDKAIOT 3alac PacTUTENIbHON Macchl, B
pe3yJibTaTe BETOMIb MO0 HE HAaKaIUTMBaeTcs, 0o TpeOyeTcs: Oonee MMTETIbHBIA MEPUO €€ HAKOIUICHUS IS
CO3JIaHMsl YCJIOBHM U1 PAaclpOCTPaHEHHs NOXKapoB. Takue e TEeHOCHIMM OTMEYEHBbI B ACTpaxaHCKOH,
Bosrorpanckoit obsactsx u Kanmeikun (IInakapenko, u ap., 20226). C apyroii ctopossl, B pabote (XU et al.,
2021) oTMeyeHa OTpHIATeNbHAS KOPPENAIMs IUIOMA/AeH MOKApOB C CYMMaMH OCaJKOB, OTHOCHTEIIHHON
BJIXKHOCTBIO BO3IyXa U MOYB U MOJIOKUTENbHAS — C YaCTOTOM 3aCYILIIMBBIX JAHEH. DTO pa3iinyure MOXKET OBbITh
00YCJIOBJICHO Pa3HHIICH B MOYBEHHO-KIMMaTH4YeCKuX yeoBusix. [To manubiv (XU et al., 2021; Zong et al., 2020),
OonbIlIasl YacTh MOXKAPOB MPUXOJUTCS HA IIEHTPAIBLHYIO U BOCTOUYHYIO YacTh KaszaxcTaHa, rzie cpeHEro/ioBbie
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TEeMIIepaTypbl 3HAYMTENBHO HUXE, a TOJOBBIE CyMMBI OcaakoB — Oombine Ha 50-150 mm. B Takux Oonee
OJaroNPHUATHBIX VIS Pa3BUTHS PACTUTEIHHOCTH YCIIOBUSX BIMSIHHE MO0l B MEHBIIICH CTETICHH CKa3bIBACTCS HA
BEJIMYMHE (PUTOMACCHI, HO B OOJIBIIICH CTETICHH — HA YCIIOBHUSX pacrpocTtpanenus noxapos ([lapneiiunk, 2019).
[TooGHOE XapaKTepHO I TUIMYHBIX CTEIICH B ceBepHOI yacTu Bonrorpanckoii oonactu (LLuakapeHko u mp.,
20226; Ilunkapenko, bepnenramesa, 2019).
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Puc. 5. TuHaMHUKa CKOJB3AIIMX CPEIHNX IO MATHIECTASIM TOPUMOCTH (@), TIOroJIoBhs oBell U ko3 (b), ocaakos

3a THAPOJIOrHYecKuil roj (C) u Temrepatyp BeretauuonHoro nepuoga (d); | — Aktiobunckas obnacts, Il —
Atpipayckas obnacts, |l — 3anagno-Kazaxcranckas o6nacts, IV — Best TeppuTOopus HccaeJ0BaHUM).
BriBoabI

Ha ocHoBe skcniepTHOrO AcmubpupoBanus UACHTU(UIIUPOBaHO OoJice 18 ThIC. MOXKAapoB B 3amagHOM
Kazaxcrane 3a 2001-2020 rr., cpenHeronosas ropumMoctb coctasuia 7.1%. B konmuecTBeHHOM OTHOIIEHHH
npeo0raaloT MoXKapsl IUIOmaapio 10 1 Teic. Ta, HO 74% BHIrOpeBIICH IUIOMAMM NPEICTABICHO
OTHOCHTEJIbHO HEOONBIIMM KOJIMYECTBOM OYECHb KPYMHBIX MOXKapoB IUIOIAABI0 OT 25 ThIC. Ta KaXKIBIA.
Huzkas mioTHOCTh HaceleHHsT U claboe XO3SHMCTBEHHOE OCBOCHHE, C OAHOW CTOPOHBI, CIIOCOOCTBYIOT
pacIpoCTpaHEHHIO OTHS Ha OrPOMHBIE IUIOLIAMH, C JPYrOd CTOPOHBL, CHUXKAIOT BO3MOXKHOCTH
BO3HHUKHOBEHHS TI0’KapOB, MIOCKOJIBKY MOJIABIISAIONIEE MX OONMBIIMHCTBO MPOUCXOUT 110 BUHE YEJIOBEKA.

Bonee mojoBUHBI TeppUTOPUN TIPOIMACHO OTHEM 3a MEPHOJ MCCIICIOBAHUHN, MPH 3TOM JBE TPETU ITOU
IUIOIIA/M BBIrOpeNu ABa U 0ojee pa3. MakcuManbHasi 4acToTa 1oxxapoB coctaBuia 10 ciyuaes 3a 20 jet Ha
wiomam 1.8 Teic. ra. Takum 00pa3oM, MUPOreHHOE BO3AEHCTBUE SIBIACTCS CYLIECTBEHHBIM (DaKTOPOM
JUHAMUKU COCTOSTHUS PaCTHTEILHOTO MOKPOBA B PETHOHE.

l'opumocTs 30HaNbHBIX NapAmadro 3anagHoro Kazaxcrana Oputa MakcumanbHoi B 2001-2010 rr. B
NEPHUOJ HAMMEHBIIEH YMCICHHOCTH JOMAIIHEr0 CKOTa U OTHOCUTEIBHO OaronpusTHBIX THAPOTEPMUIECKHX
ycnoBuid. 3a 2011-2020 rr. ropuMocTh CHU3WJIACH TPUMEPHO B JIBa pa3a MO CPaBHEHHUIO C MPEAbLIYIIUM
necsitiwietdeM. Haubonblee BIMSHHE Ha CHIDKCHME IUIOLIAEH MOXKApPOB OKAa3bIBAIOT IMACTOMILHBIC
Harpy3kd M THUOpOTepMUYEcKHE YcioBUA. CHIWKEHHE TOAOBBIX CYMM OCagKOB, POCT TEeMIEpaTyp
BETETAIMOHHOTO MEPHO/a YMEHBIIAIOT (PUTOMACCY, a BBIIIAC MPEISATCTBYET HAKOIUICHHUIO BETOIIH. TOJBKO B
ATbIpaycKoil 00JacTH HET CBS3M TOPUMOCTH C BEITUYMHOMN MOTrOJIOBbS CKOTA, YTO MOXKET OBITH CBSI3aHO C
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HaWMEHbIIEH MPOTyKTUBHOCTHIO JaHIIAQTOB B 3TOM PErvoHE.

PaspaboTaHHble ANIEKTPOHHBIE KapThl BHICOPEBLIMX IUIOMIAJCH M KOJMYECTBA IOKAPOB IO3BOJISAT
OTIPENICTINTh JJIUTEILHOCTh NHUPOTCHHBIX CYKIECCHH TOCHE IOKapoB pPAa3HBIX JIeT. JTa HHpOpMaIms
MO3BOJIUT OLIEHUTH MOCJIEICTBUS BO3/ICHCTBHSI TUPOTEHHOrO (JaKTOpa Ha pacTUTENILHBIN MOKPOB B 3anagHOM
KazaxcraHe, kak Ha3eMHBIMH METOJAMH, TaK W MO JAaHHBIM JUCTAHIHMOHHOIO 30HJUPOBAHHUSA 3E€MIH U3
KOCMOCa, HalpUMep, Ha OCHOBE BEreTAallMOHHbIX MHAEKCOB. Kpome Toro, Ha ydacTkax ¢ HauOOJIbILEH
4aCcTOTOH 110KapOB HEOOXO0MMA ONITHMHU3ALIUS ITPOTUBOIOKAPHBIX MEPOIPHUSTHA.

Qunancuposanue. PaboTta BeIMONHEHA TIpH (HHAHCOBOW moyiepkke PODU B pamkax mpoekra Ne 19-
35-60007 «IIpocTpaHCTBEHHO-BPEMEHHBIC 3aKOHOMEPHOCTH JWHAMHKU COCTOSIHUS apUIHBIX MaCTOMIIHBIX
naHAmadToB HA OCHOBE aHAJIN3a CIICKTPAIbHO-0TPaKaTeIbHbBIX CBOHCTB.
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