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Bcero kaprorpaguposaHo 7444 niosnieit o01ueit roianbo 857.9 ThIC. ra Ha TEPPUTOPUMU TISITU BOCTOUYHBIX
3aCyIIIMBBIX paiiloHoB CTaBporojbckoro Kpas. I1o cocrostHuio Ha 2021 1. TamrHsa 3aHUMaeT 6osee 55%
TEPPUTOPUHU UCCIENOBAHUS M PACIIONOXKEHA PEUMYLLECTBEHHO B 3anafiHoi ee yacTu. O3MMbIMU KYJIbTY-
pamu 3aHsTO 4693 TTOJIs 06IIIEl TIoNIaAbIo 60Jee 487 Thic. ra (56.9% ot o61ieit omanu mojeii). Kapro-
rpadupoBaHrie KOHTYPOB I10JIeii IPOM3BOAMIOCH HA OCHOBE KOCMOCHMMKOB “Sentinel-2” (“ecTecTBeHHbIE
uBera”). Pacuer MmopdoMeTpruueckux xapakTepuCTUK TToJiei ipousBoauiicss Ha ocHoBe [IMP “SRTM3”.
Macka o3uMbIx KyJabTyp 3a nepuon 2011—2021 1r. 1 exxeHeaeabHble KOMIIO3UThI C JaHHBIMU O 3HAYeHUU
NDVI 3a BecHy (MapT—Maii) ObLIM MOJYYEHBI C TOMOIIIbIO cepBuca “Bera-Science”. [lnomany BeIsSIBIEH-
HBIX 0 naHHbBIM /133 moJieit comocTaBUMBI C TaHHBIMU OGULIMaTbHOKM cTaTucTuKU. [lojst pacmonaraloTcs
Ha 3eMJISIX C KPYTU3HOI 10 5°, mpeobiagaer kpyTtusHa 1—2° (okojio 90% o6ueit mioiann). BoasHCTBO
rnoJieit UMeIoT MpeodIagaAIIYI0 I0XKHYIO 9KCITO3ULIMIO, MOJISI C CEBEPHOI 9KCMO3ULIMEN OTCYTCTBYIOT. Ha
TEepPUTOPUM 30HBI MCCIEOBAaHUS PACIIONIOKEHO 13 pomoB 1moyB, MpeobiagaloT KallTaHOBbIE TITyOOKUe
nouBbl. CpenHuit NDVI 3a mapt—mait 2011—2021 rT. moka3piBaeT HAMOOJbIIINE 3HAYEHUS Ha TI0JISIX, pac-
MOJIOKEHHBIX Ha JIYTOBBIX ITOYBaX, HanMeHblne 3HauyeHust NDVI HabmonaroTcst Ha cooHIIax U coJoHYa-
Kax. BeisiBineHo, yto 3HaueHue NDVI cHukaeTcst mpu yBeIMYeHUM pa3MepOB M0JIsI, ONITUMAaJIbHbBIN pa3Mep
nosist — no 150 ra. Hau6omnbimume 3HaueHust NDVI BbIsiBJIeHBI Ha MOJISIX ¢ KPYTU3HOM 1—2°, I00KHOM 9KCITO-
3ULIMEN U JIyTOBBIMU, KAIITAHOBBIMU U CBETJIO-KAIITAHOBBIMM MoYyBaMU. [IpoaHann3upoBaHO BIMSIHUE

TOIOBBIX CYMM OCaJKOB Ha 3HadeHue NDVI.

Karuesvie croea: CTaBpOITOILCKUN Kpaif, MOPHOMETPUIECKUI aHAN3, TeOMHMOOPMAIITMOHHbBIN aHaJIN3,
JIaHHbIE TUCTAHIIMOHHOTO 30HAUPOBAHUSI, O3UMas MIIIEHUIIA
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BBEAEHUE

OTtcyTcTBUE KapTorpauueckKoii OCHOBBI JJIST
CEJIbCKOXO3SIACTBEHHBIX YTOAU MOXKET IMPUBOIUTH K
HapyllIeHUIO arpoTeXHUYECKUX ycioBuit. Kamepasb-
Has OLIEHKa COCTOSIHUS TTIOCEBHBIX IUIOIIAAEH SIBJISI-
€TCs1 OTIEPaTUBHBIM U OTHOCUTEJIbHO HETPYIOEMKUM
CIOCOOOM KOHTPOJISI KaueCTBa CEeJIbCKOXO3SIHCTBEH -
HbIX KyJabTyp. Mcnonb3oBaHUe NaHHBIX JUCTAHIIU-
OHHOTO 30HAMpoBaHus 3emiuu B couetaHuu ¢ M C-
TEXHOJIOTUSIMU MO3BOJISIET TIPOBOJAUTH ONEePaTUBHOE
KaptorpadupoBaHUEe KOHTYPOB IMOCEBHBIX ILIOIIA-
JIe¥i I C TOCTaTOYHOU TOYHOCTHIO OILIEHMBATh MOP(O-
METPUUECKHE XapaKTEPUCTUKU TEePPUTOPUU, TIPpU
5TOM CHUXAETCHd TPYIOEMKOCTb MOAOOHBIX pPadoT
(denucona, 2021). Mcronb3oBaHuE CITyTHUKOBBIX
JIaHHBIX TTO3BOJISIET CBOEBPEMEHHO BBISIBJISITh OTKJIO-
HEHUS B POCTE U Pa3BUTUU KYJIbTYP U TMJIaHUPOBATh
KoppekTtupywine Mmepornpusatus (Komaposn, 2021).

HMccnenoBaHust COCTOSTHUS TIOCEBOB, Kacarolue-
Csl TeppUTOpUIL lora eBporeiickoii yactu Poccum,
Kak MpaBuJIO, pacCMaTPUBAIOT PA3IMYHbIE KYJIbTY-
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pbl, BIMSIHUAE MOYBEHHOIO MOKPOBAa 1 arpoTeXHUYE-
CKMX YCJIOBUII, HO OOBIYHO MOpP(OMeTpUIECKIE
yCI0OBUS TIpU aHaim3e He yumthiBaiorcst (IlIunHka-
peHko u ap., 2019, Tpouiko, 2022). UccaenoBanus
(Komapos, 2021) rtoka3anu, 4TO B YCIOBUSIX apUIHO-
ro KJIMMaTa yBeJIMYeHHEe YKJIOHA ITOBEPXHOCTH I10JIS
MIPUBOIUT K CHIDKEHUIO BJIaroo0ECIIEYeHHOCTH U,
KaK CJIEACTBUE, CHUXKEHUIO CpeIHEl ypOXaiHOCTHU.
Ha tepputopuu CtaBpOITOIBCKOTO Kpasi TOTOOHBIE
KCCJIeNOBaHUS IIpakTuyeckKu He BeayTes (Cropyak,
Epomienko, 2014). IIpn 3TOM OIllEHKA COCTOSIHUS
O3MMBbIX KYJIbTYp B BECEHHUI1 IIEPUOI SIBJISIIOTCS OC-
HOBOH IJIs1 TIPOTHO3UPOBAHUS ypoxKaliHoCcTU (3MH-
yeHko, 2013). Cxoxue ucciiefoBaHUsI IPOBOIUINCH
Ha Tepputopun Pecnyonuku KpbiM, a Takke 3a py-
6exxoM — B Kutae, CILA u Ykpaunne (Pununa, 2022,
Justice, 2015, Pan, 2021). B Hux paccMaTpuBaIlUCh
METOIBI BBISIBJICHUSI O3MMBIX KYJIBTYP M CIIOCOOBI
IIPOTHO3UPOBAHUS YPOKAMNHOCTU B 3aBUCUMOCTU OT
KJIMMaTUYeCKUX YCIIOBUIA.
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Puc. 1. O6nacTh ucciienoBaHusl.

Llens nccnenoBaHus 3aKiiodyallach B ompesaese-
HUU COCTOSIHUSI O3UMBIX KYJIBTYP Ha Pa3IUYHBIX TH-
rax Io4YB 1 B Pa3IUYHbIX MOP(POMETPUUECKUX YCIIO-
BUSIX C MCIOJBb30BaHUEM KaMepaJlbHbIX TeOMHMOp-
MAlLIMOHHBIX METOIOB, B TOM YMCJIE, CITyTHHKOBBIX
JaHHBIX. O3MMBbIe KYyJIbTYpPbl OBLIM BBIOpaHBI JISI
MIPOBEICHUS UCCICAOBAaHMUS B CBSI3U C TEM, 4TO OT-
CYTCTBYIOT JOCTOBEPHbIE TaHHBIE O JaTax ceBa Apy-
TUX KYJBTYP.

30Ha WMCCIIEIOBAHUSI COOTBETCTBYET TIpaHMUIIAM
MSATU BOCTOUYHBIX MYHULMITAJIbHBIX paitoHoB CTaB-
pOITIOJILCKOTO Kpasi — Aparupckoro, Kypckoro, Jle-
BoKkyMcKoro, Hedrekymckoro, CrerrHoBcKoro (puc. 1).
HaHHast 001acTh Ha ceBepe W BOCTOKE TPAHUYUT C
Pecniyonukamu Kanmpeikus u JlarectaH, UMEOIIMA
CXOXHEe KJIMMaTUYEeCKUE, ITOYBCHHbBbIE XapaKTepu-
CTUKU U CUCTEMBbI XO3SIICTBOBaHUsI. DTa 00J1aCTh Ha-
XOJIUTCS B IIEPEXOTHOI 30HE MEXKY IMOIYITYCTBIHHOIM
U CTETHOI MPUPOIHBIMY 30HAMU, B CBSI3U C YEM pac-
TEHUEBOJCTBO COMPSIXKEHO C OOJIBIIUMU PUCKAMU U
Tpyno3atpatamu. COIZTaCHO arpoKJIMMaTU4YECKOMY
pPaiOHMPOBAHUIO, TIOUYTU BCSI 30HA UCCIICAOBAHUST Ha-
XOAUTCSI B OYE€Hb 3aCyIUIMBOM arpoKjInMaTU4ecKOM
paiioHe, yactb Kypckoro u CTEITHOBCKOTO paiiloHOB — B
3aCylIUIMBOM paiioHe (AHTOHOB, 2018).

Apsrupckuii 1 CTEITHOBCKMIT MYHHUIIMTIAIbLHBIC
palioHBI UMEIOT paCTEHUEBOIUYECKYIO CEITbCKOXO3S M-
CTBEHHYIO crienmanu3anmnio. JleBokymckuii, Hedre-
kymckuii 1 Kypckuii paiioHBI B 3aM1aTHOI YaCcTH SIB-

NCCIEOJOBAHUME 3EMJIN N3 KOCMOCA  Ne 5

JISTIOTCST  TIPEUMYIIECTBEHHO PacTeHUEBOMYECKUMU
10 CnelaIn3alui, HO B BOCTOYHOI YacTH OoJIblliee
pacrnpocTpaHeHUe TI0JyJaeT XKUBOTHOBOICTRBO.

HMccnenyemasi TeppuTopusi xapakTepusyeTcsl OT-
HOCUTENILHO TUIOCKUM pesibeoM, T.K. HAaXOAUTCS B
rpanunax Tepcko-Kymckoilt Hu3MeHHocTH 1 Kymo-
Mamnsbruckoii BnaguHbl (FOdepes u ap., 2022). Cpen-
HEMHOTOJIETHEE TO0BOE KOJIMYECTBO OCAIKOB COCTAB-
jsiet 300—500 MM (MO AaHHBIM OJIVDKAWIIMX METeo-
cranuuii B I. FOx#Ho-Cyxokymck u I. ByneHHOBCK), HO
B MOCJIEIHEE BPEMSI OTMEUAIOTCS 3aCylUIMBbIE TTEPU-
OZbl I TPEH/, K MOBBILIEHUIO CPESAHETOAOBBIX TEMITC-

paryp.

MATEPHAJIBI U METO/1bI

M3 umeromuxcss B CBOOOTHOM JOCTYIIE MaTepua-
JIOB TUCTAHLIMOHHOIO 30HAMPOBAHUS 3eMJIU OBLIN
BBIOpAHbI MYJIETUCIIEKTPAIbHBIE CITyTHUKOBBIE CHUMKU
“Sentinel-2” (mpocTpaHcTBeHHOE pa3pelreHue 10 m), a
Takke udpoBast moaenab peibeda “SRTM” ¢ npo-
CTPaHCTBEHHBLIM paspemieHrueM 30 M M BBICOTHBIM
paspemenueM 1 M.

OmnpeneneHue TpaHUlL ITOJIeii IIPOBOAMIIOCH METO-
JIOM 3KCHEPTHOTO BU3YaJIbHOTO IeIIU(PUPOBAHUS
Ha OCHOBaHWM CITYTHHUKOBBIX CHUMKOB “Sentinel-2”
C MCIOJIb30BaHUEM KOMOWHAIIMU CIIEKTPaIbHbBIX Ka-
HAJIOB B KPAaCcHOM, 3€JI€HOM W CUHEM auaria3oHax
CMEKTpa, YTO COOTBETCTBYET IPEACTABICHUIO U300~
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paXkeHHus B €CTECTBEHHBIX 1IBeTaX. Takass KOMOMHA-
1I1s 00eCcneunBaeT JOCTATOYHYIO KOHTPACTHOCTD JJIst
BU3yaJbHOTO ACIIM(MPUPOBAHUSI T'PAHUIL ITAlIHU U
OTHEJICHUS €€ OT IPOYUX KaTeropuii arponaHamad-
Ta. BekTopHas Macka moJieii Imo3BoJsieT 00ee TOYHO
BBIICIUTH 00J1aCTh UCCICIOBAHUS IIPU MCIIOJIb30Ba-
HUM Pa3HOBPEMEHHBIX PACTPOBBIX JAHHBIX U COKpPa-
TUTh BJIMSHME HELIEJEBBIX YYaCTKOB MNpM pacueTax
CPEIHUX XapaKTePUCTUK KaxKIOro IoJuroHa (3uH-
yeHko, 2013; Ienucona, 2020).

BrisgBneHue nosteit, 3aHATBIX O3MMBIMU KYJIbTypa-
MU, IPOBOAMIIOCH HA OCHOBAaHUM PACTPOBOM MaCKU 03U~
MBIX KYJIbTYp, 3arpyxkeHHoii u3 cepBuca “BEIA-Sci-
ence” (http://sci-vega.ru/), B TOM 4HClE, C YYETOM
CeBOOOOPOTOB Ha KaxKAbIi IO, T.K. KPYITHBIC TTOJIsI
MOTYT OBITh HE TTOJTHOCTBIO 3aHSTHI OTHOMN KYJIbTY-
poii. Iy yBeTMdeHNsI TOYHOCTH OIIEHKH TIIoIaneit
U COCTOSIHMSI pacTeHMii MacKa WUCMOoJb30BaHa Ha
KaxxabIii ron B nepuon ¢ 2011 mo 2021 rr., T.K. pacmpe-
IeJIeHNe O3MMBIX KYJTbTYP U3MEHSITOCH.

Ha ocnHoBe mmgpoBoit Momenm peibeda OBLIN
paccyuTaHbl MOP(MOMETpUYECKUE XapaKTePUCTUKU
(KpyTHU3HA IIOBEPXHOCTU W OpPMEHTAlUsI IO CTOPO-
HaM CBe€Ta), CpeAHME 3HAYeHMs DTUX IMoKa3aTelieid
ObLIU TIPUCBOEHBI KAXXIOMY BEKTOPHOMY OOBEKTY C
HMCIOJIb30BaHMEM MHCTPYMEHTaA “30HajibHasi CTaTU-
ctuka” (Jlynsaa m gp., 2021; Tecaenok u np., 2020;
CunenbHUuKOBa, 2022). JI1s1 aHa/IM3a pacipeaeaeHus
MoJIel B COYETAaHUU C pacHpOCTpaHEHUEM pa3indd-
HBIX POIOB ITOYB OblIa MpOBEIEeHA BEKTOPU3ALIUS
MMOYBEHHOIT KapThl CTaBpOIIOJILCKOTO Kpasl U IIPOBe-
JIEHO HaJloXXeHre KOHTYpoB ToJieii (HauumoHanbHbI
ariac..., 2011). B pe3synbraTe nepecedeHus: KaxkKaoMy
00BEKTY ObLIT MPUCBOEH aTpUOyT, COAEPXKAIIUMN UH-
¢dopMaluio 0 pojae MoYB.

s ompeneneHus: yCHENIHOCTU BEASHUS Cellb-
CKOXO3SIICTBEHHOUW JESTEIbBHOCTU Ha Pa3IMYHBIX
TUIIaX TTOYB Ha MPUMEPE O3UMBIX KYJBTYp JJIs Kax-
JIOTO TIOJIMTOHA C TIPUMEHEHWEM 30HaJIbHOW CTaTU-
CTUKHM pacCYUTaH CpeaHUii BECEHHMI IToKa3aTelb
NDVI (Normalized Difference Vegetation Index,
Hopmanu3zoBaHHbIl BereTallMoHHbIM uMHIeKc). Mc-
ciegoBanus (Justice, 2015) mokasbIBaioT, YTO ITMK
pocTa O3UMOM TIIEHUIIBI B Pa3IMYHBIX CTpaHax U
MPUPOIHBIX 30HAX 3aBUCHUT OT HAKOTJIEHUSI pacTeHU -
SIMU TETJIOBOU HEPTUN B TEYEHNE BETETAIMOHHOIO
Meproaa v MpUXOAsITCS Ha TIepUOJ C allpesisl o Maii.
Cepsuc “Bera-Science” mo3BoJsIeT 3arpyXarhb pacT-
poBBIe MaTepHuabl Ha ocHoBe faHHbIX MODIS (11po-
cTpaHcTBeHHoe paspereHue 250 M). OCHOBHBIM
npeumyniecTBoM gaHHBIX MODIS sBisercs Bbico-
Kasi TIOBTOPSIEMOCTb ChEMKU, YTO MMEET OOJIbIlIoe
3Ha4YeHUe IJisI TIPOBEACHUS UCCIIeNOBaHUS, YIUThIBA-
IOIIEro 3HAYeHUS KaxXI0i Heleau B ONpeaeaeHHbII
nepuon roaa (Pan, 2021). J11s1 BBIYMCASHUS CPETHETO
BeceHHero NDVI 3a nepuon ¢ 2011 o 2021 rr. momy-
YeHHbIE pacTpOBble MaTepualibl, MPEACTaBISIONINE
CcO0OM exeHeleNbHble KOMIMO3UThl CO 3HAYEHUSIMU
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NDVI B kxaxnom mmmkcene, ObIIM OOBCIUHEHBI B
MYJIbTUBPEMEHHOI KOMIIO3UT C COXpaHEHUEM Cpell-
HUX 3HAaYeHWI MHAEKCA 3a MapT, alpellb U Mail IS
KaXXI0T0 TO/Ia B COOTBETCTBUM C II€PHUOI0M aKTUBHOM
BereTaluu T.e. 10 Havaia KonolieHus (bepaenranu-
eBa, bepmenrammes, 2022). CpenHue mnoka3aTeau
Bcex KoMmmmo3nToB NDVI O BHECEHBI B TaOIMILY
aTpuOYTOB BEKTOPHOTO CJIOSI, COIepXKalllero KOHTY-
pBI OJICi, 3aHATHIX O3UMBIMU, C YIETOM U3MEHEHMM
CceBOO0OOPOTA, C ITOMOIIBI0O MHCTPYMEHTa “30HAIIb-
Hasl cTaTucTuKa” (1o mapameTpy “cpenHee”). Heo0-
XOIMMO OTMETHUTh, YTO B CBEASCHMSIX O IIPOCTpaH-
CTBEHHOM pacHpeneaeHU O3UMBIX KYJIbTYp 110 Ma-
tepuanam “BEI'A-Science” oTCcyTCTBYIOT IaHHBIE 3a
2015—2017 1T., 9TO CBSI3aHO C HEIOCTATKOM JaHHBIX
(bepnenranueBa, bepnenranues, 2022). B maHHBIX
oduIMaTbHONH CTATUCTUKM MYHUIIUITAIbHBIX OOpa-
30BaHMI1, UCITOJIb30BAaHHEBIX IS IPOBEPKM KauecTBa
BBISIBJICHUST O3UMBIX KYJIbTYP AUCTAHIIMOHHBIMU M€-
tonamu (https://www.gks.ru/dbscripts/munst/), ot-
CYTCTBYIOT IToka3aTteu 3a 2012 u 2021 rr.

JaHHBIE O TOMOBBIX CYMMaX OCaJIKOB ObUIU MOJTY-
YeHbl C IIOMOIIBI0 METEOPOJIOTMYECKOTO CepBUCA
ANCOPU (ABromMaTm3upoBaHHAsT WH(OPMaAIIMOH-
Hasl crucTeMa o0pabOTKM PEeXXMMHOU MHMOpMaIuu,
http://meteo.ru/it/178-aisori) oTKyma ObLIM BBITPY-
2KeHbI 3HAYCHUSI O KOJIMYECTBE aTMOC(EPHBIX OCAIKOB
3a KaXIblil MecsI1l roja 1Mo METeOCTaHLIUSIM B CIeay-
IOIMX HAaceJeHHBIX MyHKTaX: I. BymeHHoBCK, I. FOx-
HO-CyXOKyMCK, T. Dnucra, T. 3eJIeHOKYMCK, T. Ap3-
rup, c. Haypckas (puc. 1). ITo moaydeHHBIM pe3yiib-
TaTaM IIPOBeAcHA MHTEPIIOJISIMS (METOIOM OOpaTHO
B3BEILIEHHBIX PACCTOSHUIT) IJIs MOJIyYeHUsl Hempe-
PBIBHOTO TOJISI CYMM OCaIKOB, B CBSI3U C YeM 30Ha
HCClIeNoBaHUS ObLIa pasaelieHa Ha 30HY C TOIOBOM
cymMmoit ocankoB 10 400 MM ¥ 30HY C TOJOBOI CyM-
Mo ocagkoB 400—500 MM. AHanu3 cpeaHero BeCceH-
Hero noka3zarenst NDVI ObUI IIpoBefieH ISt KaxXmoi
30HBI OTAEBHO.

O06paboTKa pacTPOBBIX JAHHBIX, AeIIM(GPUPOBa-
HUE€ KOCMUUYECKUX CHUMKOB, OBEpJICIHbIC ONepaiun
C BEKTOPHBIMM OOBEKTAMM M CO3JaHUE MTOTOBBIX
KapTtorpauyeckux MaTepualoB MNPOBOAUIKNCHE B
reonHgopMmalmoHHoi cpeae “QGIS”. Cratucruue-
cKasi 00paboTKa nmpoBoamiiachk B cpene “MS Excel”.

PE3VJIBTATBI U OBCYXIEHHWE

ITo pesyabraTam pemmdpupoBaHMUs COCTaBJIEH
TEMaTUYECKU BEKTOPHBIN CJIOM, cogepKaliuii KOH-
TYPBI BCEX ITOJIeii B UCCIEAYEeMbIX ISITU MYHUIIUTIAb-
HBIX paiioHax o coctosgHMIo Ha 2021 1. Beero BoIne-
JeHo 7444 oobekTa. J1J1s 1moseit aBToMaTUUeCKHU pac-
cuntaHa 1omanb (tabdin. 1). OOmas mnIomagb
BBIIIEJIEHHBIX IT0JIeli cocTaBuia 857.9 ThIC. Ta.

ITons 3aHMMarOT HanOOIBIIYIO JOJIIO OOIIEH 10~
maay B Ap3rupckoM 1 CTEITHOBCKOM MYHUIIMTIATb-
HBIX paiioHaxX, HauMeHblylo — B HedrekymckoM
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Tabomuna 1. PacnipeneneHue mojieit 1 03MMbIX KYJIBTYP B MyHULIMITAILHBIX palioHaXx 1Mo cocTosiHuio Ha 2021 ron

. N . ITnowank noJeit, Jlons nonei,
MynununaneHseiii | O61as mwiowans | [nowane noneit | Hoss nonei
AlioH paﬁoua (TbIC ra) (TbIC ra) B paﬁox—le (%) 3aHATBIX OBUMBIMU (3AHATBIX O3UMbBIMU
p ) ) B 2021 1. (ThIC. Ta) (%)
Ap3arupckuii 338.3 239.6 70.8 120.4 50.3
Kypcknii 369.4 170.1 46.1 132.4 77.8
JleBokymckuii 468.7 199.4 42.6 89.9 45.1
Hedrexkymckuit 379.7 116.0 30.6 65.1 56.1
CTenHOBCKUit 188.7 132.8 70.4 79.9 60.2
MYHUIUIIAILHOM pailioHe. Takoe pacrpenelieHrne  3KCIIO3ULIMIO, YTO CBsI3aHO ¢ oommmu st Tepcko-Kym-

CBSI3aHO, B TOM YMCJI€, C PACIPOCTPAHEHUEM €ECTe-
CTBEHHOTO YBJIZXXHEHUS HA UCCIIEAYyEMOI TEPPUTOPUN.
B cBsi3u ¢ aTUM ceBepo-BOCTOYHAs YacThb JIeBOKyM-
ckoro u HedTekyMCcKOro MyHUIIMIaJbHbIX palilOHOB
MMEET CKOTOBOMYECKYIO CIEIIUATA3AlINIO, B YaCTHOCTH,
B BTOM 00J1aCTU PACIPOCTPaHEHO pa3BeleHNEe OBell
1 KO3.

Ha ocHOBaHMY MOJIy4eHHBIX C TTOMOIIBIO UM PO-
BOIT Modesu pelibedpa MOpPOMETPUUECKIX XapaKTe-
PUCTUK OBLJIa CO3/IaHa cxeMa paclipelesieHUs MoJei
O KPYTU3HE IOBEPXHOCTU M AKCHO3ULIMU (pucC. 2).
JI1s1 HarmsITHOCTH OTOOpaKeHUST OPUEHTALIMU TTOJICH
10 CTOPOHAaM CBeTa BbIJeIeHO 4 pyMOa.

AGCOJIIOTHOE 6ONBIINHCTBO noJieii (89.8% ot 06-
1L1IEi1 TUTOLLIAAM TTOJIEI) UMEIOT KPYTH3HY 110 2° U I0XKHYIO

C B

CKOIl HM3MEHHOCTM XapaKTepUCTUKaMU peiabeda —
npeobJIaJalolMM YKJIOHOM Ha 0T U I0T0-BOCTOK, K
nob6epexbio Kacnmiickoro Mopsi, a Takke IIOCKUM
pensedom (FOdepes u ap., 2022). Ilonss ¢ cambpiMu
3HAYUTEJIbHBIMY YKJIOHAMM Pacojararorcsl BOJIU3U
6ajok u pycel pek. Haumensinyio rromanb (0.04%)
3aHMMAIOT MOJISI C KPYTU3HOM IMMOBEPXHOCTU OT 5° 110
6° (Tabum. 2).

Pacnipenenenue noseii o cTopoHaM CBeTa C UC-
IOJIb30BAHUEM YeThIpeX pyMOOB ITOKa3bIBA€T MaIyIO
JOJII0 BOCTOYHOI M 3armamHoil akcrosuuuu (3.9 u
1.3% cootBeTcTBeHHO). [107151 ¢ ceBepHOIT IKCITO3U-
LIUEN OTCYTCTBYIOT.

Pacrnipenenenue moseit mo pomam mouB (puc. 3)
HepaBHOMepHOe, Haubojee pacIpoCTpaHSHHBIMU

VYCJIOBHBIE OBO3HAYEHU S
DKCMO3ULIMS

IO 3

KpyTtusHa noBepxHocTH

0—-1 1-2 BN 2-3 B34 IM4-5 I 5-6

Puc. 2. CxeMa pacnpeeieHusI IMoJIei Mo 9KCITO3ULMHU (ClIeBa) U KPYTU3HE YKIIOHOB (CIIpaBa).
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Ta6mmma 2. PacnipeneneHue TUTOIIanei IMOJIeii IO MTPOCTPAHCTBEHHOM OpHUEHTALIMU U KPYTU3HE YKIIOHOB
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Kpyrtnzna
DKCIO3ULIMS
0—1 1-2 2-3 34 4-5 5—6 Y (ra)
B — 18806.6 13719.4 987.4 199.4 — 33712.8
10) 539.7 746983.5 60790.8 3385.3 1285.3 208.3 813192.9
3 — 4949.6 5877 85 19 114.1 11044.7
Y (ra) 539.7 770739.7 80387.2 4457.7 1503.7 3224 857950.4

SBJISIIOTCS KaluTaHoBEIe Timyookue (340 TheIC. ra),
CBETJIO-KaIlITAHOBBIE COJIOHIIEBATBIE M COJIOHYAKO-
BaThble (264 THIC. Ta) U TEMHO-KAIITAHOBBIE ITTyOOKIE
(230 TBIC. TA), TIPU 3TOM CpPEOU 3aHSITHIX MOJISIMU C
O3MMBIMU KYJIbTYypaMM KaxXIblii Toa HauOoJjbliee
pacrpocTpaHeHue II0JydaloT KalllTAaHOBBIE TJTy0O-
KHUe, TEeMHO-KallITAHOBbIE TJIyOOKUE U CBETJIO-Kalll-
TaHOBbBIE TTTyOOKME TTOYBHI.

B 30He ¢ ronoBoii cymMoii ocagkoB MeHee 400 MM
pacrionmaraercss 3571 moje oOIIell IUIOIIAIbIO
401 TriC. Ta (46.7% ot obmieit muromany moxeit). [pu
BTOM CPENHSIS TUIOLIAAb OISl B JaHHOI 30HE O0JIbIIe
(112.3 ra), yeM B 30HE€ C roJOBOI CYMMOI OCalKOB
400—500 MM (100.1 ra).

HaHHbIE O HAJTMYMK O3UMBIX KYJBTYD Ha IOJISIX,
nonyyeHHbIe U3 cepBuca “BEIA-Science”, mokasa-

YCJIOBHBIE OBO3HAYEHUWA A I
s [paHM1Ia 30H YBJIAKHEHUS
|| T'panHuIs! MTONTE#H
Turmsl mous
Kc [] Csemno-kamtaHosble

Kre [] Caemo-kauraHoBble IryGoKue

Ken [] KaitaHoBble COOHIEBATBIE U CONOHYAKOBbIC

Krr [_] TemHo-KkaiutaHoBble NyGoKMe KT
JIr [ Jlyroseie
e [£<4 Meckn

Ack [_] INoitMeHHBIe 3aCONEHHBIE
Ck [ ConoHyakyt THTIUHBIE 11 COTOHIIB JTyTOBbIE

Cnn [ ConoHiipl 1yroseie

Cax [l Cononuaku jyrobie

Keen CBeTI0-KalTaHOBBIE COJIOHLIEBATBIE M COJIOHYaKOBAThIE

KccHA [[] CBemio-KaluraHOBbIE CONOHLIEBATHIE M COJIOHYAKOBAThIE 1 COJIOHIbI S A Kc

Kr [ ] KawraHoBble my6okue -

K(_)CHA. ;

. . R Ack i \JitC

Keen

<400 MM
TR-— 400—500 mm

1:550000

Puc. 3. PacnionoxeHue nosieit Ha pa3JIMdHbIX TUITIAX ITOYB.
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Puc. 4. JluHamuka 1ioaneii, 3aHsTbIX O3UMbIMU KYJIBTYPAaMU, 1O JaHHBIM IUCTAHIIMOHHOTO 30HIMPOBAHMS U CTATUCTUKU

MYHHMIIMTIAJIBHBIX oOpa3oBaHuii ¢ 2011 mo 2021 rr.

M, 9To 3a mepuon uccaegoBanmsa (2011—2021 rr.)
O3UMBIMHM KYJIbTypaMH OBIJIO 3aHITO OT 252 1o
487 Teic. Ta (0T 29.4 10 56.8% 0Ol TUTIOIAAN TTO-
neit). CooTHOIIIEHUE TUTOMIaneil O3UMBIX, MOTYYEH-
HBIX Mo JaHHBIM /133 M oTpakeHHBIX B O(pUIINAIIL-
HOM CTaTUCTUKE MYHUIIMIIAIBHBIX 0Opa30BaHUIl OT-
paxkeHo Ha rpaduke (puc. 4).

ITockonmbKy B HAaHHBIX IIPUCYTCTBYET OOJBIIOE
YUCJIO TPOITYCKOB, aHaJNu3 COOTHOIIEHUSI 3aTpy-
HeH. B 2013 1 2014 rT. pa3HuLa Mmexmy o(pUIINaIbHbI-
MU JaHHBIMU W JTaHHBIMU, MMOJYYEHHBIMU B PE3YJib-
TaTe nemudprupoBaHus, coctaBuiaa MmeHee 10 ThIC. ra.
Pa3ppiB 3HaunTeNIbHO yBenuumicsa B mepuon ¢ 2018
no 2020 rr., HO 3TO OOBSICHSIETCSI OTCYTCTBUEM B
oGULIMAJIBHBIX MCTOYHMKAX NAHHBIX O TUIOIIAISIX
03UMBIX KyIbTyp I Hedrekymckoro paiiona. Eciu
BBIYECTD IUIOIIAAN, 3aHSATbIE O3UMBIMU KYJIbTypaMu
B HedrekyMckoMm paiioHe, U3 o0I1Ieii TUTOaan 031-
MBIX, IIOIy4YeHHOIT Mo maHHbIM /133, pa3pniB B yKa-
3aHHbIe TOAbl cocTaBisier MeHee 20 Thic. ra. Manas
olIMOKa orpeneseHus Miolaaeit mo naHHbeiM 133
(mo 5%) TI03BOJIIET OIlEHMBATh IHCTAHIIMOHHBIE
JlaHHbIE KaK OObeKTHMBHBbIE. OMBIT aBTOMaTU3WUPO-
BaHHOTO BBISIBJICHUS TIJIOIAEH, 3aHSATHIX O3UMbIMU
KyJIbTypaMM, MOJYyYEHHbIN 3a pybexoM, MoKa3biBa-
eT, YTO WHcIonb3oBaHue paHHbIx MODIS moxer
MPUBOAUTH K TOMY, YTO HEOOJIbIIIYE T10 TIOLIAAH MO-
JIs1 (MeHee 3 ra) MOTYT OBITh HE paclOo3HAaHbI KaK 3a-
HsTbie o3uMbiMu (Pan, 2021).

Cpennue 3HaueHus1 NDVI 3a BeceHHUit riepuon (¢
MapTa 1o Maii) ObUIM pacCUMTaHbl C UCTIOJIb30BaHU-
€M KOMIIO3UTHBIX H300paKe€HUI, YUYUTHIBAIOIIUX
CpeIHMeE MOKa3aTeJIM UHIEKCA IS KaXA0T0 MTUKCEJIS
u niofist. [1pu aHanM3e TakuX 3HaUYEHUI B KOMILIEKCE
C JaHHBIMU O KOJIMYECTBE OCATKOB HEOOXOIUMO YUU -

NCCIEOOBAHUME 3EMJINM N3 KOCMOCA  Ne 5

ThIBaTh, YTO CyMMa 3MMHUX U OCEHHUX OCaIKOB
(ceHTsI0pb—(eBpaJib) OKa3bIBACT HETTOCPEIACTBEHHOE
BJIMSIHME Ha IIPOM3pacTaHWe O3UMBIX KYJIBTYp BecC-
HoI ciienytoero roga (Jdenucos u np., 2021; Cepena
u np., 2020). Ha rpacduke (puc. 5) mokazaHbl CpeaHue
BeceHHUe 3HadyeHuss NDVI i nosieil ¢ o3uMbIMU
KyJIETypaMH 10 30HaM Pa3JIMIHOIO YBIIAXKHEHUS — 30-
HEBI C TOAOBOI cyMMoit ocagkoB MeHee 400 MM 1 30HBI
¢ ronoBoii cymmoii ocankoB ot 400 mo 500 mm. Takske
MMOKa3aHbl CPEIHEMHOTOJIETHIE CYMMbI OCAaIKOB 3a
paccMaTpuBaeMblii TIEpUO, IJISI BECEHHET0, OCEHHEe-
ro ¥ 3UMHETO NepuoaoB 0e3 pa3neeHus Ha 30HbI (B
CBSI3M C OOJILIITM KOJIMYECTBOM Pa3pBIBOB B TaHHBIX
C MEeTEOCTaHILIUI).

IIpu pasneneHUM TEPPUTOPUU UCCICAOBAHUS Ha
30HBI B COOTBETCTBUHU C TOAOBBIMY CYMMaMU’ OCAaIKOB
(puc. 3) ObUIa BBISIBJIEHA 3aBUCMMOCTbD, OTpakarolia-
sICsl B TOM, UTO cpelHee BeceHHee 3HaueHrue NDVI B
30HE ¢ rogoBoi cymmoii ocankoB 400—500 MM BbIIIIe
B KaXIbIil Ton Iepuona ucciaenoBaHus. IIpesbiie-
HHe 3HadyeHuil nHaekca cocrasiset ot 0.006 o 0.15
M MOXET TT0Ka3aThCsl He3HAYUTEIIbHBIM, HO €T0 He-
00XOIVIMO YYUTHIBAThH IIPU aHAIN3€ COCTOSIHUST 03U~
MBIX KYJIBTYP B IIEPEXOIHOIT 30HE MEXKY ITOJIYITYCThI-
Hel U CTeIlblo.

Takxe ciaegyeT OTMETUTh, UTO TTOJIydeHHasl B pe-
3yJIbTaTe MHTEPHOISIILINN JaHHBIX O CyMMax OCaaKOB
C OKpPYXaWIIUX METeOCTAaHIUil TpaHWIIAa OBYX 30H
SABJSIETCA YCJOBHOM. Takke moydyeHHBIE pe3yJibTa-
Thl COOTHOCSITCSI C OOHOBJICHHBIM arpoKJInMaTh4e-
CKNM paifoHMpoOBaHMWEM, NpoBeaeHHBIM B 2017 T.
(AHTOHOB, 2018).

CpenHeMHoOrojetrHee BeceHHee 3HadeHue NDVI
Bcex noseit 3a mepuon ¢ 2011 mo 2021 rr. cocTasisieT
0.49. OnueHka MHTEHCUBHOCTHM BereTaliid O3UMBIX
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Puc. 5. I'padux cooTHOomIeHUSs cpeaHUX BeceHHUX 3HaueHuit NDVI u konnuecTtBa ocankos (I — 30Ha ¢ ronoBoii cymMoii oca-
koB <400 mMm; II — 30Ha ¢ rogoBoit cymmoii ocaakoB 400—500 Mm).

KyJIbTYp MPOBOANIACH HA OCHOBAHUH YCPETHEHHOTO
NDVI 3a BeceHHUI1 nepuon (MapT—Maii) B UHTEpBa-
Jie 2011—-2021 rr. ansg kaxaoro nojauroHa. Hanbosnb-
miee cpemHee 3HadueHne NDVI 1m0 03MMBIX KyJIBTYp
3a paccMaTpWBaeMBIl TIepHO roma HabaomaeTcs B
Kypckom wmynunmnainpHoMm paiione (0.53). Haum-
MeHbIIee 3HaUYeHEe — B JIEBOKYMCKOM MYHUIIMITATb-
HoM paiioHe (0.45). Boicokoe 3HaueHue nHaekca B Hed-
TeKyMcKoM paiioHe (0.51), HecMOTpsI Ha HEOJIATOIIPUSIT-
HbIe TUAPOTEPMUUECKIE U TIOUBEHHBIE YCIOBUS, MOXKET
OOBSICHSITBCSI PA3BUTOM CETHIO UPPUTAIIMOHHBIX KaHa-
JIOB U OOJIBIIIMM KOJIMYECTBOM OPOIIIAeMBbIX TTOJEHt.
Cxoxee pacmpeneicHHue WHOEKca IIOJy4eHO IIpH
MPOBEIeHNN TOMTOOHOTO WCCICHOBAaHUS Ui Beeit
Tepputopun CTaBpOMOJBCKOTO Kpasi 3a Tepuon
2003—2013 rr. (Ctopuak, Epomrenko, 2014). Cornac-
Ho gaHHbIM (ITuceMeHHas, AzapoBa, 2021), B KkoTo-
pPBIX MOAPOOHO aHATM3UPOBAJIOCH COCTOSIHUE O3U-
MBIX KYJIBTYP Ha HEOOJBIIIOM YJ9acTKe TEPPUTOPHU
CTaBpOMOJILCKOTO Kpasi, OTHECEHHOMY K 3aCyIIUIM-
BOIf 30HE, C MPOBEIeHNEM CTAITMOHAPHOTO METEOPO-
JIOTUIECKOTO MOHMTOPWHTA, BBICOKME ITOKa3aTelln
NDVI B 2020 u 2021 rr., npoTUBOpeYalle CHUXe-
HUIO KOJIMYECTBA OCAJKOB, HE CBSI3aHBI C XOPOIIUM
COCTOSIHUEM O3UMBIX KyJbTyp. BiamssHue okaszanu
HU3Kasi CyMMa OCaJIKOB MPEAIIECTBYIOIICH OCEHBIO U
MaJIOCHEXHAasl 3MMa C OTHOCUTEIBHO BBICOKUMM
TeMIlepaTypaMy, KOTOpbIe TIPUBEIN K BeTreTallnu
O3UMBIX KYJIBTYP B TeUeHHE BCETO CE30HA U CIBUTY
ce30Ha Ha OoJjiee paHHUE CpoKU. B cooTBeTcTBUM C
JaHHbiMu (Tpomko u ap., 2022), MCKIIOYAIOIIMMU
BJIMSTHUE CIIBUTA Ce30HA ITyTeM HOPMUPOBKM OLIEHKU
COCTOSTHUST O3UMBbIX KYJIBTYP Ha HAKOTUIEHHYIO TeMIIe-
paTypy, pa3BUTHE MIOCEBOB B TeYEHUE BECEHHUX TTEPHO-
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noB 2020 w 2021 rr. Ha Tepputopuu FOxHoro dene-
PaJIbHOTO OKpyTa OBLJIO COMOCTABUMBIM C COCTOSTHUEM
B 2017 1. lanHble Poccrara (PenepanbHOiL C1yKOBI TO-
cymapctBeHHoM cratuctuku  (https://www.fedstat.ru/)
mokasbIBaoT, 4To B 2017 m 2021 rr. ypoxXan 03MMBIX
KYJIbTYp ObLITU peKOpaHbIMU. [TporHo3 ypoxaiiHoCTH
03UMBIX KyIbTyp Ha 2021 1., coctaBieHHbI (Tpoiiko
u ap., 2021), Takke rpeanosaraji OOJbIINN ypoxKaii,
YyeM B cpedHeM 3a IpealiecTByiomue 5 jget. OTcyT-
CTBHUE JAHHBIX O MPOCTPAHCTBEHHOM pacipeaeaeHuu
03UMBIX KyJIbTyp B 2017 I. He MO3BOJISIET IIPOBECTU
CpaBHEHHUE C TaHHBIMU O (PAKTUUECKON YPOKaHOCTH,
Ho mo naHHbIM 2021 1. 3HaueHre NDVI B BeceHHU
Mepuo TakXKe MPeBbILIANIO MPpeAbIayIIe oKa3aTe-
. IIpn 3TOM HEOOXOOMMO YUYMTHIBATH, UTO CYIIE-
CTBYET €CTECTBEHHOE OTpaHUYEHHE TMPU UCTOIb30-
Banuy NDVI m1st nporHo3upoBaHUs ypOKaHOCTU
CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP, B CBSI3U C YEM Tpe-
OyeTcs BBe[eHME NOTIOJIHUTEbHBIX TTApaMeTPOB, Ha-
MPUMEP, Ka4eCTBE CeMsH, (PU3NYECKUX XapaKTepu-
ctukax nmoyssl U T.4. (Chen et al., 2012).

ITpoBeneHa olieHKa MHTEHCUBHOCTU BETreTalluu B
BU/JIE BbISIBJIEHUS] 3aBUCUMOCTHU CPEIHEMHOTOJIETHE -
ro BeceHHero NDVI ot miomagu moneii, 3aHSThIX
O3UMbIMU KYJIbTYypaMHu, C Yy4eTOM CE€BOOOOPOTOB
(puc. 6). Ha rpaduke oTpaxkeHbl Kak 0OIIME CPpEeaHNE
3HauYE€HUs 32 pacCMaTpUBaeMblii IEPUOJ, TaK U CPe/l-
HYe 3HaYeHUus 1Sl Tpex HauboJjiee pacnpocTpaHeH-
HBIX POJIOB TMOYB, MPU BTOM YUUTHIBAJIUCH MOJS C
riomanapio 6osee 20 ra, T.K. Ha 3HAYEHUE TIMKCEJIS
MODIS a5t mojist MEHBIIIETo pa3Mepa MOTYT OKa3bl-
BaTh BAUSIHUE pas3inyHble mymMbl (Pan, 2021).
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Puc. 6. 3aBucumocts 3HaueHUt NDVI ot pa3zmepa 1o (a — cpenrauii NDVI 03uMbIX Ha CBETI0-KallITAHOBBIX ITyOOKMX MTOY-
Bax, 6 — cpenHuit NDVI 03UMBIX Ha TEeMHO-KAIITaHOBBIX ITTyOOKUX MOYBax, ¢ — cpeqHuit NDVI 03uMbIX Ha KallITAaHOBBIX TJTy-
00KMX MouBax, ¢ — cpenHuit NDVI 03umbIx).

Ha rpaduke mokazaHo CHIUKEHHE CpeTHETO 3Ha-  NbI0 10 30 Ta MOXET OOBSICHATHCS MOTPEITHOCTIMH
yeHuss NDVI kak misg oOlmero cpegHero 3Ha4eHUST  TIPU pacdyeTax ¢ MCIOJb30BAaHWEM MaHHBIX CITYTHU-
WHOeKca, TaK M UIST BCEX PACCMOTPEHHBIX TUIOB  KOBOM CheMKW HU3KOTO IMPOCTPAHCTBEHHOTO pa3pe-
noyB. CHukeHue 3HaueHuit NDVI Ha nossix tuioma- — meHus. [oxsim ¢ tortomansgmu go 150—200 ra (6omee
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Tabomuna 3. Pacrnipenenenue noseii u cpenHero NDVI o tunam rouys

Ne Twum mous TLromas r([:f(fj_[};;i Cpenruii
/11 MOJIeH, THIC. Ta oS, ra NDVI
1 | Csetnio-KalTaHOBbIE 13.5 64.4 0.5
2 | CBemyo-KallITAaHOBBIE TTyOOKUE 63.2 90.3 0.49
3 | CBersio-KalITaHOBBIE COJIOHLIEBAThIE U COJTIOHYAKOBAThIE 29.7 77.3 0.51
4 | CBeTyIOo-KalITaHOBBIE COJIOHLIEBATHIE U COJTOHYAKOBATHIE U COJTIOHIIbI 27.9 108.8 0.47
5 | KawraHoBbIE COJIOHLIEBATHIE Y COJIOHYAKOBAThIE 34.2 157.1 0.48
6 | KamraHoBble 1y0oOKHe 135.9 126.5 0.49
7 | TemHO-KalITaHOBbIE ITyOOKUE 131.9 120.5 0.51
8 |JIyroBble 16.2 74.7 0.54
9 |Tleckn 13.2 86.1 0.5
10 |IloiimMeHHBIEe 3aCOJEHHbIE 6.4 44.3 0.51
11 | ConoHYaKy TUIIMYHEIEC U COJIOHIIBI TyTOBEIS 14.2 63.2 0.49
12 | CoOHLIBI JTyTOBBIE 0.6 286.1 0.27
13 | ComoHYaKH JIyTOBBIE 1.3 70.6 0.46

80% ot 006I111ero KOJIMYECTBA IMOJIei) COOTBETCTBYIOT
KaK MUHUMaJbHbIEC, TAK 1 MAKCUMaJIbHbIE 3HAYCHUS
NDVI, 4To 00BsicCHSIETCS paclpOCTPAaHEHUEM TaKUX
noJieii mo BCEW TEPPUTOPUU HCCIACHOBAHUS, YUYTO
O3HayvyaeT, YTO JaHHbIE MOJISI MOTYT UMETh Pa3IMYHbIC
yciaoBus. [Ipy eqrHBIX TIOYBEHHBIX YCJIOBMSIX TOJIS
TaKOTo pa3Mepa MOTYT pacriojlaraThCsl Kak B 3araji-
HOIt YaCTU 30HBI WCCJIEIOBaHMSI, XapaKTepPU3YIOIIEHCS
OoJtee BeicokMM 3HaueHusiMu NDVI ripu yuete pas-
JIMYHBIX XapaKTepUCTUK MOJEH, TaK U B BOCTOUYHOI
yactu Kypckoro m Hedrekymckoro MyHUIIMTOATb-
HBIX PAailOHOB C XyIIIWUMU TTOYBEHHBIMU YCIOBUSIMU
" ycioBusMU yBiaaxHeHus. [TomydyeHHOE pacnpene-
JIEHVWE MAHHBIX SIBJISIETCS HEJIWHEWHBIM, YTO TIOM-
TBEepXAaeTcs SHAYEHUSIMU KO3 DUIIMEHTA 1eTEPMU-
Hauwmu, jexammx B npeaenax ot 0.06 1o 0.15, mostomy
JUTST OLIEHKM B3aMIMOCBSI3M OBbLT UCITOJIb30BaH CIOCO0
Jjorapru(pMUYECKON perpeccuu, oTpaXkarolluii 3Ha-
YUTEJIbHOE COKpallleHWe MHTepBaia (BBIXOM Ha TUIa-
To) 3HaueHnit NDVI Ha mossx c¢ miomansio 6ojee
400 ra. ITo pacnpeneaeHUI0 MaKCMMAJIbHBIX 3Ha4Ye-
Huit NDVI M0oXHO caefiaTh BbIBOJ, YTO ONTUMAaJlb-
HBIM JTMana3oHOM pa3MepoB TOoJIei A1 BbIpaliuBa-
HUSI O3UMBIX KYJbTYp Ha BocTOoKe CTaBpOIIOJbCKOTO
Kpas siBiisieTcs tioianb Ao 150 ra. Ha kamraHOBBIX
nTyOOKMX mouyBax Bbicokre 3HaueHus1 NDVI dukcu-
pyIOTCSl Ha TIOJISIX TLIolanbio 1o 270 ra, Ha TEeMHO-
KallITaHOBBIX IITyOOKMX U CBETJIO-KAIITAHOBBIX ITTy0O0-
KMX — Ha noJjsx 1wromaneio no 120 ra. Ho mokazaH-
HBIIA Ha TpadrKax 3HAYUTEIbHBINA pa3dpoc 3HaUYEHU
NDVI m1s1 noneit ¢ TakuMu TUIOIIAISIMUA TOKA3bIBAET
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HEOOXOMMMOCTh yJeTa Pa3IMIHBIX XapaKTepHUCTUK
(MoYB, YBJIAXXHEHUS U T.[.) TIpU TUITAHUPOBAHUU Ce-
BOOOOPOTOB O3UMBIX KyJabTyp. IIpu 3TOM BO BCex
paccMoTpeHHBbIX ciiydassx NDVI Ha monsax ¢ mioma-
nero 0osiee 500 ra He omyckancsg Hmke 0.5, TO ecTb,
OCTaBaJICA BbILLIE cpemHeMHoroeTHero 3HadeHus (0.49).

s onpeneaeHUsT CBSI3M MEXIY TUIOM IOYB U
COCTOSIHUEM O3UMBIX KYJIBTYpP IMOACYUTAHO pacripe-
JIeJICHUE TI0JIeii, 3aHSThIX O3MMbBIMHU KYJIbTypaMU, 1O
TUIIAM TI0YB M YCpeAHEHHBbIE 3HAUYEHMSI BECEHHETO
NDVI 3a 2011-2021 rr. (Ta6a. 3). ITnomann 1moneii,
OTHOCSIIUXCS K pa3IUYHbIM POJaM ITOYB, YKa3aHbI
o coctostHUIo Ha 2021 T., T.K. OHU MEHSIOTCS KaX-
IIBIN TOO B CBSI3M ¢ ceBoobopoToM. 3HaueHue NDVI
yKa3aHo KaK CpeTHEMHOTOJIeTHee.

CaMBIM  pacmpoCTpaHEHHBIM  pOJIOM  IOYB
Ccpelu ToJIeii, 3aHIThIX O3UMbIMU, B 30HE UCCJICIOBA-
HUSI SBIISIIOTCSI  KalITaHOBbIE INIyOOKME IIOYBBI
(136 teIC. Ta B 2021 1., 27.7% OT 06IIIEi TIOIIAIN TTO-
Jeii ¢ o3uMbiMiK). HanMmeHblllee pacnpocTpaHeHUe
MOIYYMJIA COJIOHIIBI JIYTOBBIE.

Hamnb6ompmee 3nauenmne NDVI nmerort moirst, pac-
MmojoXeHHble Ha JyroBbix TouBax (0.54). HaHHbIA
TUII IOYB MMEET HEOOJIBIIIOE pacIpOCTpaHEHUE B 30-
He MCCIeI0BaHus — BOOJb pycaa p. Kypa Ha Teppu-
topun Kypckoro MyHuULUIIaabHOro paiioHa. Xyo-
muii mokasateab NDVI mMmeroT moijisi ¢ 03UMbIMU
KYJIBTypaMH, PacIIOJIOXXEHHBIE Ha COJTIOHIIAX JIYTOBBIX
(0.27) u conmonuakax ayroBbix (0.46). JlaHHbIE THUIIBI
II0OYB pacIpoCTpaHeHBI Ha TeppuTOopun JIEBOKyM-
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Tabomuna 4. Pacrnipenenenue noseii u cpenHero NDVI no akcno3uimm cKJIOHOB

DKCIO3ULIMS IInomank momei, ThIC. Ta CpenHsis 1Iomanb mos, ra Cpennunii NDVI
45°-90° BCB 1.1 96.2 0.46
90°—135° BIOB 13.7 104.1 0.47
135°—180° IOIOB 206.8 107.1 0.49
180°—225° FOI03 258.3 101.8 0.50
225°-270° 3103 7.9 98.7 0.47
270°-315° 3C3 0.05 23.4 0.49

ckoro 1 He(TeKyMCKOro MyHUIIUITAILHBIX PAaliOHOB.
Taxoke noKeH yYUTBhIBAaThCSI CPEIHUI pa3Mep MoJis,
3aMeTHO BIMsOIIUA Ha 3HadyeHue NDVI, kak, Ha-
IIpUMep, Ha COJIOHIIAX JIYTOBBIX, I¢ COUYETAIOTCS KaK
HeOJIaronpusITHbIE TMOYBEHHBIE YCJIOBUSI, TaK U
YKpPYIHEHHbIEe pa3Mmepsl nojeit. ITpu aToM BeIOOpKa
MoJIei, PacCIOJOXEHHBIX Ha COJIOHIAX JIYTOBBIX,
orpaHuMYeHa BCEro ABYMSI OOBbEKTaMU, MOITOMY MUX
MOXKHO MCKJTIOUUTD U3 aHAJIM3A.

s GONMBIIMHCTBA TUIIOB MOYB OTKJIOHEHHE B
OOJIBIIYIO UM MEHbBIIYIO CTOPOHY OT CPEIHEMHOTO-
neTHero BeceHHero 3HadeHuss NDVI (0.49) He mnipe-
Boeiaer 10%. HanbGonblilee OTKJIOHEHYE B MEHbBIITYIO
CTOPOHY — 3HaueHMUs 111 TToJieil Ha COJIOHIIaX JIyro-
BbIX (44.9%).

st BBISIBJIEHUSI COOTBETCTBUSI MEXIY 3KCITO3U-
LI1el MoJieil U UHTEHCUBHOCTBIO BETeTallu O3UMbIX
KyJBTYp MOICUYMTAHO KOJHUYECTBO IOJIEii, 3aHSTHIX
O3UMbIMM KYJILTYPaMU, B COOTBETCTBMM C pacIpee-
JIEHHEM TIOJIeii 110 8 pyMOaMm [uIst OOJIbIIC HATIISIIHO-
cTH 1 00JIee YeTKOTO pacIpeaeaeHus Imojeil (Taom. 4).
Kak u B Ta6J1. 3, ruiolagu noJjieid ¢ pa3IndHoOM 3KC-
MO3ULIMEN TIPEACTaBIIEHBI 10 cocTosTHUIO Ha 2021 T.
JIJIsl yCTpaHEHUSI BIUSIHUSI CEBOOOOPOTOB.

IIpeobGnamaloT mojsg C IOXHON 3Kcrno3uliueit
(135°—225°), onu cocTtapistioT moutu 90% ot ob1eit
TUIONIAAHY MOJIEN U UMEIOT CaMble BBICOKHE TTOKa3aTe-
qu NDVI 3a Becennuii nepuon. Ilonst ¢ ceBepHOiA
skcnosutiveit (315°—345°) B 30He UCCIemOBaHUS OT-
CYTCTBYIOT, a TakXX€ HaMMEHbIIUM KOJINYECTBOM
00BEKTOB MpeACTaBlIeHbl OOBEKThl C IKCMO3UIIME
3anago-ceBepo-3anan (270°—315°), 4yro cBs3aHO C
OOIIIMM I0TO-BOCTOYHBIM YKJIOHOM TIOBEPXHOCTH
Tepcko-KyMmckoii HU3MeHHOCTU. B CBsI3U C Helo-
CTaTOYHBIM 0OBEMOM BBIOOPKHU BBICOKME MTOKA3aTeIn
NDVI m1s moneii ¢ 3armago-ceBepo-3araaHoii 9KCIo-
3ULIME, pacrnoyaraluuxcs Baoab pycia p. Kypa u
BOJIM3U KPYITHBIX OBparoB, pacCMaTpuBaTh B CpaBHE-
HUU HE UMEET CMbICIIA.

HecMoTps Ha OpOSIBUBIIYIOCS 3aKOHOMEPHOCTH
Mmexny 3HadeHneM NDVI n skcrio3unimeit, mpu npe-
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obJagamlleil KpyTU3He MMOBEPXHOCTH 10 2° Hellelie-
COOOpa3HO CUMTATh OPUEHTALIUIO CKJIOHOB (haKTo-
pOM, 3HAUMTEJILHO BJIMSIONIUM Ha Hpou3pacTaHue
O3UMBIX KYJIBTYD.

HanMeHplyro cpeaHIoo IIomanb Ipyu Handoab-
murx cpenHux 3HadeHussx NDVI nmoka3bsIiBaloT 1mosis,
pacriojlaraloliyecss Ha IIOMMEHHBIX 3aCOJICHHBIX
MoYBax M Ha KPYThIX CKJIOHaxX, T.€. BIOJb pycja
p. Kyma. B 31011 o61actu KoHpuUrypauus rmojeii 3Ha-
YUTEJIbHO 3aBUCUT OT peibeda MECTHOCTH.

OTKJIOHEHHE OT CPETHEMHOTOJIETHETO BECEHHETO
3HaueHuss NDVI (0.49) nns Bcex pyMOOB HaXOIUTCS
B npenenax 10%. CoBnageHne CpeaHEro 3HAYEHUS
NDVI mist mogeii ¢ 3anago-ceBepo-3araaHoil 9KCIo-
3ULIMei CO CpeTHEMHOI0JIETHUM 3HAUYEHUEM YUYUThI-
BaTh HE CJEAYyeT B CBI3U C HEAOCTATOUHOCTbIO BbI-
OOpKU.

3AKJIFOUEHHME

B pesynbraTe padboT o KaprorpadupoBaHUIO TPaHUL]
nojieii Ha BocToke CTaBpOIIOJILCKOIO Kpasl MoJIydeHa
BEKTOpHAsI MacKa ITaxOTHBIX 3€MeJIb 110 COCTOSHMIO Ha
2021 r. ITonydyeHHbIE JaHHBIE O paclpeIeICHUN O3UMbIX
KYJIbTYp, Bereraly 1 MOp(hOMETpUICCKIX XapaKTepH-
CcTUKax 1151 Kaxkaoro 1mosst 3a 10 ner (2011—2021 rr.) mos-
BOJIWJIM BBISIBUTH B3aMMOCBSI3b MEXIY COCTOSTHHEM
O3MMBIX KYJIBTYpP Ha pa3JIMYHbIX POIaX OYB 1 9KCITO-
3unmeit ckiioHoB. HecMoTpst Ha Majible YKJIOHBI IO~
BEPXHOCTHU Mpeo0daaloniero KoJanudyecTna 1oJieii, Ha
MOJISIX C IOXXHOM 2KCIMO3ULIUEN CPENHEMHOTIOJIETHUIA
BeceHHMIT NDVI 03uMBIX KynbTyp BBIIIIE Ha OOJIb-
IIMHCTBE TUNOB ITOYB. IIpu 3TOM Takoe BIUSTHHE MO-
XKET CUUTAThCSI HE3HAYMTEIbHBIM. BBIABIIEHO, 4TO
MOBBIIIIEHUE CPETHEMHOTIOJIETHUX CYMM OCAIKOB IIPH-
BOIUT K TIOBBIIIIEHUIO cpeHero BeceHHero NDVI o3u-
MEIX KyIbTYp, B cpenHeM, Ha 0.01. Haubonee omTu-
MaJIbHBIMM IJIs1 BRIPAIIMBAHUS O3UMBIX KYJIBTYP IO~
JIIMU Ha pa3IndHBIX poJaax IIOYB SIBJISIIOTCSI TOJISI
ionraaso no 150 ra.

IMTonyuyeHHBIE B3aMMOCBSI3W MOTYT OBITH UCITOJIb-
30BaHbI IIPU TNIAHUPOBAHUM CEBOOOOPOTOB U OLIEHKE
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3¢ HEeKTUBHOCTHU CYIIECTBYIOIINX ITOceBOB. M cmoib-
30BaHHas METOAMKAa TpeOyeT NPOBEPKU B JIPYIUX ar-
POKINMATUYECKUX YCIIOBHSX, B TOM YHCIIE, C OOJIb-
MM pa3sHOOOpasueM KpYTU3HLI U BKCITO3ULHNU
YKJIOHOB, a TaKXKE Ha APYrux BUAax KyJbTyp.
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Dependence of the Vegetation of Winter Crops on the Relief and Soils
in the East of the Stavropol Region

V. V. Doroshenko

Russian Academy of Sciences” (FSC of Agroecology of the RAS), Volgograd, Russia

In total, 7.444 fields with a total area of 857.9 thousand hectares were mapped on the territory of five eastern
arid regions of the Stavropol Territory. As of 2021, arable land occupies more than 55% of the study area and
is located mainly in its western part. Winter crops occupy 4.693 fields with a total area of more than 487 thou-
sand hectares (56.9% of the total field area). Mapping of the contours of the fields was carried out on the basis
of satellite images “Sentinel-2” (“natural colors”). The morphometric characteristics of the fields were cal-
culated on the basis of the SRTM3 DEM. Mask of winter crops for the period 2011—-2021 and weekly com-
posites with data on the NDVI value for spring (March—May) were obtained using the Vega-Science service.
The areas of the fields identified according to remote sensing data are comparable with official statistics. The
fields are located on lands with a steepness of up to 5°, the steepness of 1°—2° prevails (about 90% of the total
area). Most fields have a predominant southern exposure, there are no fields with a northern exposure. There
are 13 kinds of soils on the territory of the study area, chestnut deep soils predominate. Average NDVI for
March—May 2011—2021 It shows the highest values in fields located on meadow soils, the lowest NDVI val-
ues are observed on salt flats and salt marshes. It was revealed that the NDVI value decreases with increasing
field size, the optimal field size is up to 150 hectares. The highest NDVI values were found in fields with a
steepness of 1°—2°, southern exposure and meadow, chestnut and light chestnut soils. The influence of an-
nual precipitation amounts on the NDVI value is analyzed.

Keywords: Stavropol region, morphometric analysis, geoinformation analysis, remote sensing data, winter

crops
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