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AHanu3 npoodaemMsl

[MpuBomxckuii (enepanbHbIiA OKPYT SBIISIETCS KPYITHBIM POU3BOIN-
teneM 3epHa B Poccuiickoit Ddenepanuu. B GnaronpusTHbIe O arpoMe-
TEOPOJIOTHYECKUM YCIOBUSAM Toabl (Hampumep, B 2002 u 2008 rr.)
BaJIOBOW cOOp 3€pHOBBIX U 3epHOO0OOBBIX KYJIBTYP B OKpPYIe JOCTHTAI
25-27 miH T (2628 % oT 0bmiero BamoBOro cOOpa JaHHBIX KYIbTYp B
crpane), He ycrymnas FOxHOMY denepaabHOMY OKpYry, TIe arpoKinMma-
TUYECKHE YCJIOBHS B II€JIOM OoJjiee ONaronpusATHBI IS BO3JCIbIBAHHUS
3THX KynbTyp [14]. B 3epHOBOM OamaHce OKpyra 3HAYMTEIBHBIA BecC
MIPUHAUIEKUT O3UMBIM 3€PHOBBIM KYyJIbTypaM, KOTOpBIE IArOT MOpSAIKa
35-36 % BanoBoro cobopa 3epHa, MPOU3BOAMMOro B okpyre. Ha nmpeotia-
Jaromiell TeppuTOPHH OKpyra o3uMasi IIIEHUIa, HapuMep 3aHUMaloIas
B OKpyre OompliHe Iuiomaaym (10 2,5 MIIH Ta), SIBISETCS «CTPaxOBOM»
KylIbTYypOi, Tak Kak €€ ypOXalHOCTb IPAKTUYECKH BO BCE TIOJbI
MPEBOCXOANT YPOXKANHOCTH SPOBOM MIICHUIIBI. B CBsI3u ¢ Oojiee paHHUM
HayaJlloOM BereTalliM O3WMBIX BECHOW, OHM JIydllle HCIOIB3YIOT
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HAKOIIJICHHBIE K BECHE 3aIlacChbl HpOI[yKTHBHOﬁ BJIaTd B IIOYBC M 4YacCTO
«YXOIAT» OT 3aCyXH, HEPEIKO CcIlydaloleiics B IOKHOW IOJOBUHE
OKpyra, WM € MEeHee pe3Ko pearupyiorT Ha Hee. OmHaKko B TOBI,
He6JIaI‘OHpI/IHTHBIe 110 yCJIOBUSM 3UMOBKH, KOT'Ia Ha6J'IIO)Z[aIOTC$[ IOBPEXK-
JIeHWs1 ¥ THOENb pacTeHuil, BaoBOi cOOpP O3MMBIX 3HAYUTENBHO CHUXKA-
ercs. Tak, u3-3a HEONArONPUATHBIX arpOMETEOPOIOTHIECKUX YCIOBUH B
sumy 2005/2006 rr. (rudenb 03MMBIX BECHOM cocraBmia 36 % OT HMX
ITOCEBHOM IIOMIAM) BajoBOi cO0p 03uMbIX B 2006 T. B OKpYyI'e COCTaBHUII
Juiib 5,4 MutH T, Toraa kak B 2009 r., koraa B 3umy 2008/2009 1r. yeno-
BHsI ObLJIM B OCHOBHOM OJIArONMPUATHBIME, — 9,9 MIIH T.

UccnenoBanus, npoBeaeHHbIE HAMU 3a MocienHue 22 roja, mokasa-
M, YTO BO MHOTHX paiioHax OKpyra THOEnb O3UMBIX K BECHE Ha
3HAYUTENBHBIX TUIOMAASX POUCXOJMIA HE TONBKO HM3-3a HEOIAronpH-
STHBIX YCIIOBUH 3UMHETO Meprojia, 0COOCHHO MPU PE3KUX MOXOJIOTAHHUIX
npu HeGOHLHIOM CHCKHOM ITOKPOBEC, HO U BCJICACTBHUC HeGHaFOHpI/IHTHLIX
arpoMeTeopoSIOrHYECKUX YCIOBUM oceHHero nepuoja. B IlpuBomkckoM
(denepalbHOM OKpyre HauOOJBIIME IUIOMIATH C IUIOXHM COCTOSHHEM
03MMBIX OCEHBIO HaboAamucs B 1996, 2005 u 2010 rr. Tak, Hanpumep,
n3-3a 3acyxu oceHbto 2005 roma, HaOmronaBIIeiics B cyObeKTax FOXKHON
IIOJIOBUHBI OKpyra, HMX IUIOIIAJb Ha JaTy IMPEKPAIllCHUs BEreTauuu
coctapisiia 14 % oT ux o0IIel MOoCeBHOM IMJIOMAIN B OKPYTE, a OCCHBIO
2010 roma — 16 % (puc. 1). Becnoit 2006 u 2011 rr. 1wiomams 03UMBIX B
TUIOXOM COCTOSIHUM O3UMBIX B OKpYI'€ COCTaBIIsJIa, COOTBETCTBEHHO,
36,6 u 19,7 %.

IIpoBeneHHBIN aHAIN3 OKA3bIBAET, YTO MIPU 3aCYLUIMBBIX YCIOBUAX
OCCHBIO BO MHOI'MX IOKHBIX CYG'I:-CKTaX OKpyra Iuiomajab O3HMbIX B
TJIOXOM COCTOSIHHH TIOCIIE TPEKPAIICHUs] BEreTallii B OTJIENb-HbBIE TO/IBI
coctapnsia 30-50 % u Oonee OT IUIOMIAJM TUIOXUX IIOCEBOB O3UMBIX
BecHOM. Tak, BecHo# 2006 roga B Camapckoii 006JacTi TIIOMIa b 03UMBIX
KyJBTYp B TUIOXOM COCTOSIHUU cocTaBmiia 32,7 % ot ux obrieii moceBHOI
IIoIamu B cyobekre, a oceHbto 2005 r. — 18 %, T.e. moutu 55 % ot
IUIOIIAId B TUIOXOM COCTOSSHUM IIOCEBOB BecHOH. B OpeHOypr-ckoii
o0nacTu IUIOLIAAb O3MMBIX B IUIOXOM cocTosgHuu BecHoil 2006 T.
cocraBisiia 47,7 %, u3 Hux Ha 16 % IUlomaneld mJI0OXO€ COCTOSHHE
03UMBIX ObIIO yke oceHbio 2005 . [IpuBeneHHbIe JaHHbBIC YKa3bIBAIOT HA
BaXHOCTh U HeO6XOI[I/IMOCTb MOHUTOPUHIAa COCTOAHUA O3UMBIX OCCHBIO.
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Takoii MOHHUTOPHHI OCOOEGHHO HEOOXOMUM ISl y4yera IUIOHajed C
IUIOXUM COCTOSIHUEM I10CEBOB OCEHbIO B IIPOrHO3aX 0XKMJAEMOI'0 COCTOS-
HUSA O3UMBIX KyJlbTyp BecHoW [11] m B mampHelilneM NpH MPOTHO3M-
POBaHUM BaJOBBIX COOPOB DTHX KYJIBTYP.
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Puc. 1. lunaMuka miomajaeil 03MMbIX 3ePHOBBIX KYJbTYP B ILIOXOM
COCTOSIHMHU OCeHBbIO (Sg,%) B [IpuBoskcKkoM denepabHOM OKpYyre
(1991-2012 rr.).

B [3, 4, 9-11, 16-18] moka3aHo, 4TO YCIEIIHO 3UMYIOT O3WMBIC,
XOopoIIo packycruBmmecs (10 3—4 mo0OeroB) OCeHbIO, ¢ PaBHOMEPHOMH
T'YCTOTOH CTe0JIeCTOs, a Jalie BCero 3MMoi NorudaroT criabopa3BUThe U
M3PEXKEHHBIC MOCEBHI. M3BECTHO Tak)Ke, YTO BECHOH KYIIICHHE O3MMBIX
HEPENKO OrPaHMYCHO, YTO B CBOIO OUEpEdb BEICT K CHIDKEHHUIO KOJH-
YeCTBa KOJIOCOHOCHBIX CTEONEH U, CIC0BATENbHO, K CHUKCHHIO YPOXKasl.
TakuM 00pa3oM, COCTOSHHE O3MMBIX KYJIbTYP OCCHBIO KO BPEMEHHU
MIPEKpaIleHus] BEeTeTalliy SBISCTCS HE TOJIBKO BAXKHBIM ITOKA3aTeIeM
yCHemHoi (MM HEYCIENHON) 3MMOBKH, HO B ONPENCIICHHON CTEIICHH —
[I0KAa3aTeNIeEM YPOBHS UX OKUJAEMON ypOXKAHHOCTH.

B uccnenoBanmsax, nposencunnix E.C. Ymanosoit, A.Sl. ['pyneBoti,
T.A. MakcumenkoBoi, A.M. CtpamHoii 1 ap., MoKa3aHO, YTO OCHOBHBI-
MU (paKTOpaMH, ONPEACISIONIMMUA COCTOSHUE 3UMYIOIIUX KYJIbTYP
OCEHBIO KO BPEMEHH TPEKpaIeHUsI BEreTallid Ha KOHKPETHBIX IOJIX,
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SIBIISIIOTCS TEMIIEpaTypHbIe YCIOBUS U BIAroo0eCredeHHOCTh pacTeHH.
B 70-e rompt mpommoro Beka B [mapomernentpe Poccun
T.A. MakcumenkoBoit [9, 10] Obutn pa3pabGoTaHbl METOJIBI TPOTHO30B
TUTIOIIA/Iel B TUIOXOM COCTOSTHHUHM O3UMBIX KYJIBTYP KO BpeMEHH IpeKpa-
IICHUSI BEreTaluy, TJie B KadeCTBE MNPEIUKTOPOB B PErPECCHOHHBIX
YpaBHEHHUSX HCIIONB30BAJIKCh TOKa3aTelld YCIOBUI TEIIIO- W BJIAaroo-
6ecnieueHHOCTH. OJJHAKO B CBS3HM C COKpAlllCHUEM HAOJIOJCHH HA CETH
THJIPOMETCTAHI[MH, MPOM3OMICAINM B Hayale JEBSHOCTBIX TOJIOB, a
TaKKe C W3MEHEHHUEM arpoKIMMaTHYeCKUX VYCIOBHU 3a TMOCIEIHUE
30 ner, ompaBIBIBAEMOCTh MPOTHO30B JAHHBIMH METOJaMU CHHU3UJIACH.
Kak mokazano B [17], u3MeHeHHE arpoKIMMaTHYECKUX YCIOBUN B
[MpuBomxckom (eaepanbHOM OKpyre ObIIIO BeCbMa 3HAYMTENbHBIM. [1pn
3TOM B TIEPHOJ OCEHHEH BereTaluid O3WMBIX TPEHIBl TeMIIEpaTyphl
Bo3ayxa 3a nepuoi ¢ 1980 mo 2009 r. mpakTHYecKH BO BCeX CyObEKTax
OKpyTa OKa3aJHCh MOJOKUTEIHHBIME U XOPOIIO BEIpaKEHHBIMU. B TO ke
BpeMsi [0 YCIOBHUSIM YBJI&KHCHHs OBUIM BBISBICHBI 3HAYMTEIbHBIC
pasnmuuns. Tak, Ha ceBepe OKpyra M MPaKTHYECKH BO BCEX 3aBOJDKCKHX
paiioHax KOJIHMYECTBO OCAIKOB B CEHTSIOpEe B CPEIHEM YMEHbIIAJIOCH,
TOrJIa KaK Ha [Oro-3amajie OKpyra — HECKOIBKO YBEIHMYMBAIOCH. 3a
nocleaHee JecaTUIeTHe Hanboliee CYIIeCTBEHHOE YXYAIICHUE yCIOBUH
VBII2XXKHEHUSI B OCEHHHI mepuoja HaOmoxanoch B 2005 u 2010 rr. B
CapatoBckoii 1 OpeHOyprckoit obacTax. 3a Hanbosiee BayKHBIA TIEPUOT
MOSIBTICHUSI BCXOJIOB M POCTa O3UMBIX (TPEThs JIeKaja aBrycra — BTOpas
JeKaza CEHTSIOpsS) KOJIMYECTBO OCAIKOB COCTABJSUI0 B OCHOBHOM 20—
60 % HOpMBI M HaOJIOJaNachk MOYBEHHAs 3acyXa (cpemHue Mo CyObeKTy
3amachel MPOAYKTUBHOW BJarum B TMOYBE cOCTaBIUIH 5-9 MM). [loutm
aHaJlorMYHas cuTyalms Habmonanack B Camapckoii obnactu. [Ipumepom
MOXET CIY)XUATh JAWHAMHKA 3aI1acoB BJIATM B IMaXOTHOM CJOE€ TOYBHI
(Wy_p0) m mnomanei o3uMbIX (S ) B IUNIOXOM COCTOSHHHM OCEHBIO IO

CapatoBckoii oOmactu (puc. 2), Iie XOpOIIO BHJIHO, YTO B TOIBI C
HU3KHUM BJIaro3amnacom B MOYBE IUIOIMIAIHN C TUIOXUM COCTOSTHHEM O3MMBIX
OCEHBIO CYIIECTBEHHO YBEIUYNBAJIKCh.

C cepenuHsbl 1EBIHOCTHIX T'OJJOB MPONLIOTro Beka B ['uapomeTenTpe
Poccun st omepaTHBHBIX JOKJTANOB B OpraHbl BIACTH W YIPaBICHUA
AIIK o0 cocTossHMM O3UMBIX KYJIBTYp KO BpPEMEHH MpeKpalieHus
BEreTallii  WCIOJB3YIOTCS  HE  TONBKO  JaHHble  HAOIIOJeHUH
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THJIPOMETCTAHI[UH,  Ppe3ylbTaThl MapUIPYTHBIX  OOCIENOBaHHUA U
pacdeTHBIE JaHHbBIE C YYETOM TeMIlepaTyphl BO3/AyXa M 3alacoB BJIard B
Mo4YBe, HO MO OTAeNbHbIM TeppuTopusMm (LlentpansHo-UepHo3EMHBIE
obmactu,  Teppuropun  gestenbHocTH — CeBepo-KaBkasckoro  u
[IpuBomwkckoro YI'MC) wuCIONB30BAIMNCh W JTAHHBIC CITyTHHKOBBIX
Habmozaennii, npencrapiusieMbic «BHUUCXM» [5]. OaHako ymeHb-
IICHUE KOJIMYECTBA IyHKTOB HAONIOJCHUH, TPYAHOCTH C TPAHCIIOPTOM
JUISl IPOBENICHHSI HAa3eMHBIX O0CIIEIOBAaHUI O3UMBIX TIOCIIE TIPEKPAIeHUS
Bereranmu [15], a Taxke pparMeHTapHOCTh CIIYTHUKOBOM HH(oOpMaIuu B
OT/IENbHBIC TEPHOABI (M3-32 HANM4YUsl OOJIAYHOCTH W JIPYTUX ITOMEX )
BBI3BIBAIOT HEOOXOJWMOCTh IOMCKAa W HWCIIONB30BAHMS TaKHX CIIOCOOOB
HAOJIO/ICHHI 32 TTOCEBAMH O3MMBIX JUTS OIEHKH WX COCTOSHHS, KOTOpbIE
ObUTH OBl TOCTATOYHO HAJEKHBI, OJHOPOAHBI M BBHIMOIHINCH Ha PEry-
JIIPHOIl OCHOBE C YETKOW MEPHOAWYHOCTHIO HE TOJHKO MO OTIETBHBIM
TEPPUTOPUSIM, HO U TO BCEM 3eMIIeNIENbUYECKUM paiioHam Poccuiickoi
denepanuu.
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Puc. 2. lunamuka 3anacoB nNpoayKTHBHOM BJjaru (1) B maxoTHoOM cjioe
no4BbI (Wy.29) 1 II0mAAeH 03UMBIX 3¢PHOBBIX KYJIBTYP (2) B INIOXOM
COCTOSIHMHU OceHbI0 (Sg) mo CaparoBckoii odaactu 3a 2002-2012 rr.

89



B03M0:XHOCTH OLIEHKHM COCTOSIHUA 03UMBIX KYJbTYP €
HCI0JIb30BAHHEM CEPBHCA CIIYTHUKOBOI0 MOHMTOPUHTA
pactureabHoctu BET'A

B psine uccnenoBanwmii [1, 2, 7, 8, 12, 13] mokazaHo, 4TO HCIIOJb-
30BaHWE JAHHBIX TUCTAHLIMOHHOTO 30HIMUPOBAHUS 3€MJIM CO CIyTHHUKOB
MO3BOJIIET CYIIECTBEHHO TNOBBICUTh A(PQPEKTUBHOCTh pEIICHHs 3a1a4
OLICHKU COCTOSIHMSI IIOCEBOB CEJIbCKOXO3SIMCTBEHHBIX KyJbTYp. B yacrt-
HOCTH, AaCCUMHJISIIIMS ~ CIYTHUKOBBIX JaHHBIX B  CYIIECTBYIOIIWE
MIPOrHO3HBIE MOJIETN PAa3BUTHS CEIbCKOXO035IICTBEHHBIX PACTEHUIN MO3BO-
JIieT CO3/1aBaTh HOBBIE METOJBI OLIEHKH WX COCTOSHHS, YTO TOATBEPK-
Jaercs, B TOM 4ucie, U onbIToM Pocruapomera [6].

CoBpeMeHHBIH YpOBEHb TEXHOIOTHI CIYTHHKOBOI'O MOHHTOPHHTA
MO3BOJISIET TONy4aTh ONEPATUBHYIO OOBEKTUBHYIO WH(POPMAIMIO O
CEJIBCKOXO03MCTBEHHBIX YrolbsixX IO Bceill Tepputopun Poccuu. Ilpu
3TOM JJaHHBIE O COCTOSIHUH U Pa3BUTHH CEBCKOXO3SHCTBEHHBIX KYIbTYP
0051a1al0T BBICOKMMH YPOBHSIMHU PETyJSIPHOCTH ¥ TMPOCTPAHCTBEHHO-
BpPEMEHHON OJHOPOTHOCTH, YTO OOECIEUMBAET WX COIMOCTABHMOCTH B
pa3IUYHbIe TOJBI U 10 PA3IUYHBIM peruoHaM. Hanuume aBToMaTHdecKux
METO/I0B cOopa U 00paOOTKH CITYTHUKOBBIX JaHHBIX ITO3BOJISET MOIY4aTh
OLIEHKH HHTETrpasIbHbIX MOKa3aTeNiel COCTOSHUS W Pa3BUTHS CEIbCKO-
XO3SUCTBEHHBIX KYJbTYp B MacliTa0ax CTpaHbl, a Takke obecrevynBaeT
BBICOKHI YPOBEHb OOBEKTHBHOCTH TIOIy4aeMOi WH(OPMAIIUH.

VYkazaHHBIE BBIIIE TEXHOJOTHUYECKHE MPEIIOCHUIKH CHOPMHUPOBAIN
OCHOBY Uil pa3pabOTKH TNPUHIWIHAIBHO HOBBIX HH(DOPMAIIMOHHBIX
CHCTeM JMCTaHIIMOHHOrO MoOHMTOpuHTa. K Takoro poma cucremam
OTHOCHUTCSI, B 4YacTHOCTH, pa3paboranHsiii MKW PAH cnenumanmsu-
poBaHHBIN crmyTHHKOBBIH BeO-cepBuc BEI'A  (http://pro-vega.ru/),
obecreunBaloNui OrepaTHBHBI MOHUTOPUHT COCTOSTHHSI PACTUTEIBHOTO
MOKPOBa Ha TeppuTopur Poccuu u cTpaH OIMKHETO 3apyOeKbsl.

Hauatrwie B 2013 romy COBMECTHEIE HCCIIEIOBAHUSA
I'unpomeruentpom Poccun u MKW PAH nanpaBneHsl, B 4aCTHOCTH, Ha
OLIEHKY TOTEHIHAJIbHBIX BO3MO)KHOCTEH OIEHKH COCTOSHHUS O3UMBIX
KyJIbTYp OCEHBIO KO BpPEMEHH TIPEKpalleHUs Bereralid Ha OCHOBE
KOMIUIEKCUPOBAHMSI ~ JAHHBIX  HAa3eMHBIX  arpoOMETeOpOIOTHYECKHX
Habmoennii Pocruapomera u criyTHUKOBOW MH(OpPMAIIHH, JJOCTYITHOW B
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cocraBe cepBuca BEI'A. Hactosmias craTtesa mocBsiieHa pacCMOTPEHHIO
MOJTyYEHHBIX K HACTOAIIEMY BPEMEHH MEPBHIX PE3YIbTATOB MIPOBOINMBIX
JKCIIEPUMEHTAIBHBIX HCCIENOBaHMM Ha npumepe IIpuBomkckoro
(denepaabHOr0 OKpyra, B TOM YHCJE C HCIIOIb30BAHHEM HAKOIUIEHHBIX
HCTOpPHUYECKUX (ApXUBHBIX) NaHHBIX, ¢ 2003 rona.

WNudopmanmonnoii ocuoBoii cepsuca BE['A B Hacrosiiee Bpemst
SIBIISTIOTCS OOMIEIOCTYITHBIE JTAHHBIE CIyTHUKOBBIX CHUCTEM JUCTAHIUH-
onHoro 3ouaupoBanus Terra/Aqua-MODIS u Landsat-TM/ETM+. Tlpu
atom cepBuc BEI'A mpenocTaBiser moib30BaTENIsAM IIEHTPATU30BAHHBII
JOCTYI K HEMpEephIBHO OOHOBJISIEMBIM apXWBaM CITYTHHKOBBIX JIAHHBIX
(obvemom Oonee nBeHamuaTyu jet, ¢ 2003 T.) U MOTy4aeMbIM Ha HX OCHO-
Be HH(OPMAIIMOHHBIM MIPOTYKTaM, BKITIOYAS:

e MpolIeAnre rTyOoKyIo MpenBapuTENbHYI0 00paboTKy (IIPHBS3-
Ka, atMoc(hepHast KOppeKiusi, PUIbTpaIus 00JIaYHOCTH, POPMHUPOBAHKE
KOMITO3UTHBIX H300paKEHHH U TIp.) CITyTHUKOBBIC JAHHBIC;

® [IONly4eHHbIC HA OCHOBE CIYTHUKOBBIX JaHHBIX HHQOp-
MallMOHHbIE TPOAYKTHI JUIS aHajh3a COCTOSHUS PaCTUTEIbHOCTH
(Bereranmonnubie nuaekcsl NDVI, PVI u mp.);

® perynspHO OOHOBIsieMble Ha OCHOBE CHYTHHKOBBIX JaHHBIX
TeMaTH4YecKue WH(POPMAIMOHHBIE MPOMYKTHI, XapaKTePU3YIOIIUE THUIIBI
pacTUTENBHOTO TIOKpOBa (BKIIOYAs KJIACCHI CEITbCKOXO03SHCTBEHHOMN
PACTUTENBHOCTH) M €0 COCTOSIHHE, OINpeensieMoe TeKYIIUM 3HauYeHHEeM
BEreTallMOHHOr0 MHJIEKCA B CPABHEHUH C €I0 MHOT'OJIETHEW HOPMOHA.

B ocHOBy anroputma AeTEKTHPOBaHHS MOCEBOB O3MMBIX MOJIOXKEH
aHaJIM3 BPEMEHHBIX PSJIOB MEPIEHAUKYSIPHOTO BEreTallOHHOTO
nHaekca PVI, 3HadueHHS KOTOPOT'0 pacCUMTHIBAIOTCS C MCHOIH30BAHHEM
YeTBIPEX THEBHBIX KOMITO3UTHBIX M300paxkenuit MODIS [13]. Ogaum u3
Hanbosnee nHGHOPMATUBHBIX IPHU3HAKOB ISl BHISBIICHHS TOCEBOB O3UMBIX
SIBIISICTCS] XapaKTEePHBIH POCT 3eNIeHOI OroMacchl B KOHIIE ToJia, TOT/Ia KakK
Uit OONBIIMHCTBA JAPYTHX THUIIOB PACTHTEILHOCTH CBOWCTBEHHO €6
CHIDKEHUE. AHalu3 TUHAMHUKH TPOHCXOJUT C YYETOM IOJyYEeHHOH Mo
naaHeiM MODIS 1 exerogHo akTyaau3supyeMoil KapThl UCIOIb3yEMBIX
MMaxOTHBIX 3eMenb [2].

KapTbl 1moceBOB 03MMBIX OOHOBIISIIOTCS HECKOJBKO pa3 B CE30H
BILIOTH J0 BBIMAJICHUSI CHETa JUTS OTPa)KEeHHsSI TEKYILEeH CUTyalluu BO Bceit
30HE MOHHTOpHHTA (pHC. 3).
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Puc. 3. IIpumMeps! BbISIBICHHBIX 110 CIIYTHUKOBBIM JIAHHBIM II0CEBOB 03UMBIX KYJIbTYP OCEHBIO B KOHIIE
Bereranuu B [IpuBomxckoM denepanbHoM okpyre npu onaronpusaTHbix (ce3od 2011-2012 rr., cieBa.) u
HeOnaronpusiTHoIX (ce30H 2010-2011 rr., cipaBa) yc10BUSIX Pa3BUTHS IIOCEBOB.
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JU1s1 Ka4eCTBEHHON OLIEHKU COCTOSIHMSI BCXOZOB O3UMBIX KYJIBTYD B
cucreMe BEI'A ucnonp3yercss aHaian3 TeKyIlIeH JTOKaTIbHOW AWHAMHUKU
BEreTalMOHHOI0 NHJIEKCA, COOTBETCTBYIOILETO MOJISIM O3UMBIX, B CpaBHE-
HUU CO CpelHEell MHOoroierHedl AuHaMuKOW. B kadecTBe mH(pOpMaTHB-
HOTO BEreTAllMOHHOIO MHAEKCAa MCIOIb3YETCS HOPMAaJM30BaHHBIN
Pa3HOCTHBIN UHAEKC pacTuTenbHOCTH NDVI, nmonydaemslil peryaspHo 1o
HenensMm Bereranud. NDVI paccunThiBaeTcsd KaK OTHOIIEHHWE Pa3HOCTH
ko3 durmentoB crekTpanpHOl spkoctH o B OmmkHem MK (NIR) u

KpacHOM (red) nuamazoHax K ©X CyMMe COTJIacHO opmyIe:

NDVI = PNIR ~— Pred (1)
PNIR t Pred

PeamuzoBanneiii B cucreMe BEI'A MeTOI OIIEHKH COCTOSIHHSA
03UMBIX [8] OCHOBaH Ha HWCIOJb30BAHMH MHOTOJIETHHUX PSIOB JaHHBIX
MODIS wu BKIItOUYaeT B ¢e0s CISIYIOIIUE Iary:

(I) cosmanue u exeroaHoe OOHOBJICHHE MHOTOJCTHMX (HauWHas C
2001 r. mo HacTosIIee BpeMs) KapT BCXOJIOB 03UMBIX KYJIBTYP;

(IT) mpocTpancTBeHHOE (B Tpeaenax aJAMUHHUCTPATUBHOIO paiioHa)
ocpenHenue BpeMeHHbIX npoduieii NDVI mo kapTe BCXOIOB 03UMBIX
KYJIBTYP;

(IIT) mocTpoeHUE CPEAHEMHOTOJIETHUX BpeMEHHBIX Tpoduieii NDVI
03UMBIX KYJIbTYD;

(IV) onepaTtuBHas omeHKa OTKIOHEHHU TeKymmx npoduieidr NDVI
O3UMBIX KYJIbTYP OT MX CPEJHEMHOTOJECTHHX BPEMEHHBIX TMpoduiel Ha
YpOBHE aIMUHUCTPATUBHBIX PailOHOB.

Ha ocHOBaHuM 3THX JaHHBIX CTPOUTCS KapTa COCTOSIHHS O3UMBIX 110
JaHHBIM Ha TeKYyIIM MOMEHT (Ha MOMEHT OKOHYAaHMS BereTaluu
ocenbio). Ha puc. 4 mpuBeneH mpumep KapThl Ha KOHEI[ Bereranuu
03uMbIX oceHbio 2013 1. B [IpuBomkckoM ¢eaepanbHoM okpyre. OreHka
COCTOSIHHSI TIOCEBOB JaeTcsi B Tpajalusx: ONM3KO K CpemHel, mydine
cpenHei, Xyxe cpeaHei.

OTnen arpoMeTreopoOTHYECKHX IPOTHO30B [ HIapomerieHTpa
Poccun Hayan akTHBHO TIONB30BaThest cepBucoM BEI'A ¢ HosiOpst 2012 T,
WCIIONIB3YS €ro Ul aHaju3a OMEepaTHUBHBIX M HCTOPHUECKUX JAHHBIX O
nmuHamMuke NDVI 19 OLEHKM COCTOSHHS CEJILCKOXO035MCTBEHHBIX

KyJIbTYP.
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AT AmHOR e TR =
ZN-3R0 K CIELHAHY PN SHAMTRNEHO T2 1Le

EEI
Sure Do

Puc. 4. CocTosiHue 03UMbIX KYJbTYP IO CIYTHUKOBBIM JAHHBIM HA KOHEI
BereTauuu 03uMbIx oceHblo 2013 r. B [IpuBoskckoM ¢egepajbHOM OKpYyTe.

3KCHepI/IMeHTa.]'IbeIe HCCJICA0BAHUSA IO OICHKE COCTOSAHUSA
03UMBIX KYJbTYP

OKcIeprUMEeHTaIbHbBIE NCCIIEOBAHMS MO OLEHKE COCTOSIHHS 03UMBIX
KyJIBTYp MPOBENEHBI Ha mpuMepe [IpruBOImKCKOro deiepaibHOr0 OKpyra
C HCIIONIb30BAaHNWEM CO3JaHHOI'O MHOTOJIETHErO apXuBa CIIYTHUKOBBIX U
Ha3eMHBIX JaHHBIX, oxBaThiBaromiero nepuon 2003-2012 rr., KoTOpbIi
BKIIIOYAaeT B ce0si ©KErofHbIE arpoMeTEOpONIOTHYECKUE JaHHBIE 3a
MEpUOJ] aBTyCT-OKTSAOpPh IO JeKalaM Bereralud W, MaKCHMAallbHO
npuOIMKeHHbIe K HUM 1Mo BpeMenw, 3Hauenus NDVI. Ha ocnoBe
MOJIyYEHHBIX JAaHHBIX JUIS BXoasmux B [IpuBomDKCKHil (emepalibHbIi
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OKpyr cyObektoB Poccuiickoii ®epepainuu  ObUTM  pacCUHMTAHBI
uHTerpangbubie 3HaueHnss NDVI 03UMbIX KyJbTYp U IJIOIIAJIA UX TIOCEBOB
C TUTOXHM COCTOSTHHEM OCEHBIO (S,).

Ha navanpHOM 3Tame ObUTM IPOAHATU3UPOBAHBI «HCTOPHUUCCKHE
JaHHble 0 nuHaMuke uHiekca NDVI B mepuon oceHHell Bereraiuu
O3MMBIX KYJBTYP II0 Py CYOBEKTOB OKPyTa B TOJIbl, KOTJa YBJIAXXHEHUE
TeppuTopuit ObuTO AoctatouHbM (2011 u 2012 rr.), ¥ B TOABI, KOraa
HaOmonanack 3acyxa (2010 r.). 3nauenuss NDVI B 3T roapl cymect-
BeHHO paznuyanuck. [lo CapaToBckoil obnacTv, Hampumep, TUHAMHKA
NDNI 3a 3Tu rojpl moka3aHa Ha pucC. 5, TJ€ MOXHO BHUJETh, YTO B
3acynuiiByto oceHb 2010 T. 3HaueHHME HWHIEKCAa B TEUCHHE BCETO
PACCMOTPEHHOI'0 OCEHHEro IiepuoAa OBUIO 3HAYUTEIBHO HHXKE, YeM
ocenbto 2011 u 2012 rr., Korma yBiaxkHeHHEe ObLTO 1OCTaTOYHBIM. Oco-
6enHo HU3KKH ypoBeHb NDVI (0,23) mposiBisiicst B IEPHOJ TOSIBIICHHS
BCXOMIOB O3WMBIX (MPU TIO3AHMX CPOKax CeBa) W B Hauajle BETeTaINU
(c kon1ta aBrycra mo 21 centsops 2010 r.), Toraa Kak mpu J0CTaTOYHOM
yBinaxxaeHuu (B 2011 u 2012 rr.) 3Hauenue nnnekca osuio 0,32-0,38, a B
koniie Bererauuu — 0,50-0,60. [Ipu ymydrieHnn ycioBUil yBIaKHEHHS B
Hayajle OKTSAOps 3HA4YCHUS HWHAEKCA CYIICCTBEHHO BO3pacTalIH.
3HaunTeNRHAS pa3HUIA 3HAUYCHUN MHJEKCAa BO BIAXHBIC U 3aCYILIUBHIC

rojibl HaOJII0JaIach 10 OOJIBIIIMHCTBY CYOhEKTOB OKpYTa.
NDVI

0,80
0,70 / —
0,60 /., — - —
/A—- -
0,50 T —a
7 -
0,40 a ——
\ - o -
030 = —=——a———HK -
e — e o ~
0,20 - - | |
0,10
0,00 ‘ ; ; ; ; ;
“ﬁ (=) (=) G: =] =] =]
— =) > =) - - -
o - [\l o > > >
o o o
—|-2010r. — -2011T. ——2012T. AamLt

Puc. 5. Junamuxa NDNI no CapaTtoBckoii odnactu 3a 2010-2012 rr.
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HccnenoBanack Takke CONPsDKEHHOCTh HA3EMHBIX JTAHHBIX ITYHKTOB
HaOmoneHu  (ruapoMercraniuii  Pocruapomera) ¢ MaKCHMMalbHO
MPUOIKEHHBIMA K HUM B IMTPOCTPAHCTBEHHOM M BPEMEHHOM OTHOIIICHUH
usMepeHuaM NDVI no cnyTHHKOBBIM JaHHBIM Ha MOCEBaX O3UMMBIX
KynpTyp. C 3TOH 1enbio cTporiuch rpadukn nuHamMukd NDVI u ocHOB-
HBIX arpoOMETEOPOJIOTHYECKUX IMapaMeTPOB IO JeKajaM BereTarluu:
konuyecTtBa ocankoB (P, mm), Temmeparypsl Bodayxa (T, °C), 3amacoB
MIPOYKTUBHOM BIIard B TAaXOTHOM clioe TOoUBBI (W9, MM) U TIOKa3aTEeNsI
pacTUTENBHON MAacChl O3UMBIX, BBIPAKEHHOTO HAMH IPOU3BEIACHHEM
KYCTHCTOCTH Ha BBICOTY pPAaCTCHHM (k-h). Brina BhIBJIEHA BIIOJHE

YIOBJIETBOPUTENbHAS COTJIACOBAHHOCTh TMHAMUKHU 3THX IMOKa3aTesneil Ha
npeobianaronielt Tepputopun okpyra. Ilpum 3Tom Hambonee yerko oHa
MposIBIIsIaCh B TOIBI, KOTJIA OCeHb ObUla 3acylninBOi. B kauecTBe
npuMepa Takue rpaduku (auHaMHKH W, (k . h) u NDVI) npuBenens

o OpenOyprckoit oomactu u Pecniyonuke Tataperan 3a 2010 1 2012 rr.
(puc. 6).

B pesynbTaTe wuCCAEHOBAaHUN MOTOAMYHBIX W OCPEIHCHHBIX 3a
nepuon 2003—-2012 rT. TaHHBIX MO OIEHKE COCTOSHUS TTOCEBOB O3UMBIX
(T.e. IIOMIAZCH C TUIOXUM COCTOSIHHEM O3UMBIX OCEHBIO) C HCIIOJIb30Ba-
HueM JaHHbIX NDVI U oLleHKH MX COCTOSIHMS 110 Ha3€MHBIM JaHHBIM
(OTKIIOHEHHWE OT CpPeAHEH IUIOMAAM B TUIOXOM COCTOSHUM, % TOCEBHOM
IJIOIIaIM) B CyObeKTax OKpyra ObUIa TOJNyYe€HAa WX CpPaBHHUTEIIbHAS
KayeCTBEHHass oOIleHka. Jra oneHka mo CapaToBckoil ob0mactu u
Pecnyonuke Tatapcran npuseneHa B Ta0m. 1.

U3 Tabn. 1 crmemyer, uTo u3 obmiero ymcia ciydaeB (20) kauect-
BEHHAs OIleHKa coCcTOosHM moceBoB o0 NDVI (xyxe, mydine) coBmajia ¢
pacdeTHOM OIEHKOM IJIOMIaTu C IUIOXUM COCTOSHHEM O3UMBIX (S¢) 1o
Ha3eMHBIM JaHHBIM (OOJIBIIE WM MEHBIIEC CpEeOHEH IUIomanau) B
16 ciryuasix, yto coctaBngeT 80 %.

His pa3pabOTKM MeTona KOJNMYECTBEHHOH OLIGHKH COCTOSHHS
O3MMBIX 3€PHOBBIX KYJIBTYP OCCHBIO 10 HA3EMHBIM JIAHHBIM B KOMILJICKCE
C JaHHBIMU CITyTHUKOBBIX HAONIONECHHHM OBLIM pPAacCUUTAHBl MATPHIIBI
CBsI3el MUIOIIAJIE O3MMBIX B IUIOXOM COCTOSHMHM C OCPEAHEHHBIMH IO
cyObekTam, BxomsmmM B [IpuBoikckuit  demepanbHBI  OKpYT,
MOKa3aTe/IIMU YCJIOBUH TEIUIO- W BJIAro0OECIEUEHHOCTH PACTCHHH B
MEePUOA CeBa M OCCHHEHW BereTalM 3a JeKajbl, MECSIbI, OTICIbHBIC
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MEPUOMBbI, a TaKXKe C IOKa3aTeleM PacCTUTSIbHOW MAacChl O3MMBIX U
3HaYCHUSIMH BereTannoHHoro uuaekca (NDVI). Beero paccmarpupanoch

17 mapamerpos.

W 0-20 em; k*h (a) NDVI
80 0,8
70 0,7
60 A L

—— i
s
50 = 0,5
v/
40 P 04
30 _.____.—-—-F-:.-F’O,?J
e -
20 gy - 0,2
-/ i -.- -
L e e 0,1
0 : : : : : : 0
i 2 2 2 = 2 2 = 2010r.
—H - W0-20 —& —k*h —A— NDVI
W 0-20 M3 k*h (6) NDVI
80 0.8
—_-—
. A
70 = 0,7
_.r A
-
60 = . 0,6
e — A ——
e——A i
50 : 0,5
-
— - - -H
40 — =4 a—-R o4
it
30 — . 0,3
| 8 7
P 4
20 — 0.2
-
10 0,1
0 : : : : : : 0
* ) ) ) = = = = 2012r.
- = 5 a S s S S
—Hl - W0-20 —® —k*h —A— NDVI
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W 0-20 cm, k*h (B) NDVI

80 0,8
70 07
60 — 0,6
— ik —— AT -
A
50 = 0,5
/r
/
40 4 a 0,4
Ve ‘@
30 # = 0,3
= ——a—— _ _ e i
20 — —e=" : 0.2
.- .
04— g = S 0,1
TSRS L e &
0 t t t t t t t 0
oo (=)} (=)} (=)} (=] (=] (=} —
—_ = S S — — — = 2010T.
o — o™ (3} (=] (=] (=3 (=]
— (o] (32} —_—
—l- Wo0-20 —® —k*h —A— NDVI
W 0-20 cvm; k*h (F) NDVI
80 0,8
70 0,7
-
60 e A 0,6
pd
50 vz 0,5
s
40 0,4
A———-——A/
30 === — 103
Bl
a-—-—lf*f'
20 =g - 0.2
r g -
10 —— — 0,1
e
0 LG : : : : : : 0
< 2 2 2 2 2 2 = 2012r.
o — o o f=] (=1 =1 f=]
- N o —
—l - W0-20 —@ —k*h —A— NDVI

Puc. 6. lnnamMuka 3anacoB NPOAYKTHUBHOI Bjaru B ciaoe nouBbl 0-20 cm
(Wy.20), MOKa3aTEAA PACTHTEIBHONH MACCHI 03UMBIX KYJBTYP (k . h) U

BereraunonHoro unaexkca NDVI no Pecny6ianke TaTtapcran (a, 0) u
Openoyprckoii odaactu (B, r) 32 2010 u 2012 rr.
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Tabnuya 1

CpaBHMTe/IbHAS OIIEHKA COCTOSIHUSI 03UMBIX 36PHOBBIX KYJBTYP OCEHbIO
1o cnyTHUKOBBIM (NDVI) 1 Ha3eMHBIM TaHHBIM

Tonwl

CyobexT PO

OneHka cCOCTOTHHS

no NDVI

0 HA3€MHBIM JaHHBIM

2004

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
XyXKe CpefHei

MEHbIIIE CpeTHeN
Oorbllie cpeaHei

2005

CapaToBckast 00acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
JIy4lie cpeaHen

Oonble cpeaHeit
Oobllie cpeaHei

2006

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
JIydlie cpeaHe

MEHbIIIE CpeTHeH
MEHbIIIE CpeTHeH

2007

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
JIydlie cpeaHen

MEHbIIIE CpeTHeH
MEHbIIIE CpeTHeH

2008

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
XyXKe CpeaHe

MEHbIIIE CpeTHeH
MEHbIIIE CpeTHeH

2009

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

XyXKe CpeaHe
XyXKe CpeaHei

Oonble cpeaHeit
Oobllie cpeaHei

2010

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

XyXKe CpeaHe
XyXKe CpeaHe

Oonble cpeaHeit
Oobllie cpeaHei

2011

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

XyXKe CpeaHei
XyXKe CpeaHe

MEHbIIIE CpeTHeN
Oobllie cpeaHei

2012

CapaToBckast 00acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
JIydlie cpeaHen

MEHbIIIE CpeTHeH
MEHbIIIE CpeTHeH

2013

CapaToBckast 001acTh
Pecrry6nuka Tatapcran

JIydlie cpeaHen
JIydlie cpeaHen

MEHbIIIE CpeTHEH
MEHbIIIE CpeTHeH
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[To GOJBIIMHCTBY CYOBEKTOB TECHOTA CBS3CH ILIOINANCH O3UMBIX
KyJIbTYp B IIJIOXOM COCTOSHHHU OCEHBIO (S() C arpoMeTeopOoIorHuecCKUMHU
napaMeTpaMy 3a pasiHyHble TEpHOAbl (C KOJIMYECTBOM OCAJIKOB,
TEeMIIepaTypol BO3/yXa, 3amacaMd MPOAYKTHBHOM BIIATH B IMaXOTHOM
cinoe mouBbl, NDVI u mokazarenem pacTUTENbHOW MacChl) OKa3aslach
HanboJee 3HAYMMON C OCPEJHEHHBIMH MapaMeTpaMHu 3a TEPHOJ TPEThs
JeKana aBrycta — BTOpas JeKajga CeHTsAOps, a ¢ ToKaszaTeleM
pacTHTENbHOM Macchl — Ha KoHell Bereranuu. KoadQuimeHTs
KOppENSIIUU B OONBIIMHCTBE CYyObEKTOB KOJIe0aInch B OCHOBHOM oOT 0,46
no 0,75. TIpu 3TOM B OTAEIBHBIX FOKHBIX O0JIACTSX peruoHa (Harpumep,
CapatoBckass o0sacth) kod(dduument koppemsuuu So ¢ NDVI Obin
HECKOJIbKO OounbiimM 1o 3HadeHuto (-0,82), uwem ¢ arpomereopo-
JIOTHYECKUMU TapaMeTpaMu: C 3armacaMi NMPOJYKTHBHON BIIard OH OBLI
paBen -0,75, c ocagkamu 3a ykazaHHbIi niepuon — -0,77. B 1o xe Bpewms,
B CEBEPHBIX CYOBEKTaX OKpyra Oosiee TeCHOH ObLIa CBSA3b S)C arpoMereo-
ponorudeckuMu mapamerpamu, yeM ¢ NDVI. HeoOxomumo oTMeTHTS,
4TO CBSI3b S C TEMIIepaTypoll Bo3ayXxa B OONBIIMHCTBE CYOBEKTOB
TEPPUTOPHHN OKpyra okaszajiach MeHee TecHoi (r = -0,36...-0,42) wm
JIUIIB OJIM3KOW K 3HAYMMOM.

Jnst HarJIIHOCTH CBSI3M S ¢ HamOoliee 3HAYMMBIMH arpoMeTeo-
POJIOrMYECKUMHU TTapaMeTpaMu MpUBEIeHBI Ha puc. 7 U 8.

Ha puc. 7 nmokazana 3aBUCHMOCTH S, OT KOJIUYECTBA OCAJIKOB 32
TPEThIO JIEKaJy aBrycTa — IIEPBYIO-BTOPYIO NEKaabl CEHTAOpS M OT
3aI1acoB MPOJAYKTUBHOMN BJIATH B ITAXOTHOM CJIOE ITOYBBI 32 TOT XKE IEPUOT
mo Pecnyonuke Tartapcran u OpeHOyprckoi obnactu. Ha pucynke
XOpOIIO BUIHO, YTO C YBEIWYCHHWEM KOJMYECTBA OCAJIKOB W 3aIlacoB
BJIaTH Sy YMEHBIIAETCH.

Ha puc. 8 mokaszansl 3aBUCUMOCTB Sy OT TeMIIEpaTyphbl BO3ayXa IO
CapatoBckoii 1 Hkeropojckoii oomactsim, 1 o NDVI o CaparoBckoit
n KupoBckoii 00acTsim.

MoxkHo BHIeTh, 4TO B CapaToBckol 001acTH Sy ¢ MOBBIIICHUEM
TeMIIepaTypbl BO3[yXa YBEIWYMBAETCs, Toraa kak B Hukeropoackoi
0051acTy, HAINPOTHB, YMEHbBIIAETCA. DTO, MO-BUJMMOMY, MOXHO OOBsC-
HUTHh TeM, 4TO Ha tfore okpyra (CapatoBckasi 00JIacTbh), TJie TeIuia JJis
pa3BUTHA pacTeHHid B OONBIIMHCTBE JIET JOCTaTOYHO, MOBHIIICHUE
TEMIIepaTyphl Yalle BCEro COMPSDKEHO C NeQHIMTOM YBIaXKHEHUS, a B
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CEBEPHBIX PaliOHaX OKpYyra, IJe HepeaKo HaOmoaeTcs 1eUInT Teria, a
YBIQKHEHHE B  OOJNBIIMHCTBE JIET  JOCTATOYHOE, IIOBBIIICHUE
TEMIIepaTypbl CIIOCOOCTBYET XOpOIIEMY Pa3BUTHIO PACTEHHH, 0COOCHHO
Y MO3HUX CPOKAX CeBa, U, CJIEI0BATEIBHO, YMEHBIICHHUIO TUIOAeH C
IIJIOXHUM COCTOSAHHUEM O3HMMBIX OCCHBIO.

So, % So, %
24 24

22 22

8
‘L\ A A \\ A
6 . Py . 6 e
A N\ J A \ ° \
AN
4 N 4 N
2 « 2 N,
A A A . A A A N\ °
0 . N 0 ; —
0 10 20 30 40 50 60 70 80 90 0 5 10 15 20 25 30 35 40
P, Mmm W_0-20, mm
a) 6)

Puc. 7. 3aBHCHMOCTB BeJIMYUHBI Sy, 0T KOJHYECTBA 0CAIKOB (2) M 3a11acoB
NMPOXYKTUBHOI Bjaru (0) B IaX0THOM CJIO€ MOYBBI 32 TPETHIO IEKATY
aBI'ycTa — NePBYIO-BTOPYIO JeKabl ceHTAOps no Pecmy6imke Tatapcran (1)
u OpenOyprckoii odaactu (2).

OTtmeruM Takxke, 4yTO Ha ceBepe okpyra (Hampumep, Kupockas
obnactb u 11p.) cBsizb Sy ¢ NDVI mpakrudecku He BblpaxeHa (puc. 8 0),
YTO, BEPOSITHO, MOXKHO OOBSICHUTh HEOOJBIIMMH pa3MepaMH MOJIeH ¢
O3MMBIMH KyJIbTypaMH B 3THX pailoHaX MO CPaBHEHUIO C OOIIMPHBIMH
JIECHBIMHA MacCHBAMH, TOT/Ia KaK B IOKHBIX paiioHaX OKpyra (Hampumep,
B CapaToBcKkoii 001acTH) CBSI3b OKa3ajach JIOCTATOYHO TECHOM.

[ony4eHnHsle pe3ynbTaThl HCCIENOBAHUN TIO3BOJIWIIM  BIEPBBIC
pa3paboTaTh METOIUKY pacyera OLEHKH COCTOSHHS O3MMBIX 3€pHOBBIX
KyJIbTyp OCEHBIO (IUIOMIAZe B IJIOXOM COCTOSIHMM) Ha OCHOBE ydeTa
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Ha3eMHBIX arpoMeTeOpONIOrMYECKUX MapamMeTpoB Wy, (k-h) B
KOMITJIEKCE €O CHyTHHKOBBIMH aaHHbIMEH (NDVI) mo cyOGbekram
[TpuBoOmKCKOTO (heaepasTbHOrO OKpyTra.

So0,%
So, %

40 P
L4 [ ]
30 30
1
L] .
20 20
1
[ ] [ )
(] L] A
10 ) /o 10 ° N
24 L2
A \AA\ e oo ° oo .
A A
~ ~ A A
0 ; A4 4>, 4 0 \ ‘ ‘
> > > > >
10 12 14 16 18 20 § § § § §
o = = = = =
T.C NDVI
a) 6)

Puc. 8. 3aBucuUMOCTb BeJINUMHBI Sy OT TEMIIEPATYPbI BO31yXa
3a TPETHIO AeKAdy aBr'yCTa — BTOPYIO jJeKalbl ceHTs10pst B CapaToBckoii (1)
u Huxeropoackoii (2) odaactax (a); or NDVI B CaparoBckoii (1)
Kuposckoii (2) odaactsx (0).

Henunelinple  perpecCHOHHbIE  MHOTO(AKTOpHBIE  ypaBHEHUS
PAcCCUMTHIBAJIUCH C YYETOM HEOJWHAKOBOI'O XapakTepa CBszell S, c
YKa3aHHBIMU rapaMeTpamH, 4TO o0BsICHsIETCS Oonb1I0H
HNPOTSKEHHOCTBIO TEPPUTOPHUM OKPYyra ¢ CEBEpa Ha IOr U PA3JIMYHBIMU
MOTOIHO-KITMMATHYECKUMH YCIOBUSIMH. B CBSI3U ¢ 3TUM Bce CyOBEKTEHI
OKpyra ObIITH pa3zeneHbl Ha HECKOJBKO Tpymil. B mepByto rpymimny BOILIH
Hwxeroponckas, Kuposckass obmactu, [lepmckuit kpail, pecmyOmuKu
Yamyptua, Mapuit On, UYyBamms, rae ycIoBHS YBIaXXHEHUS B
OONBIIMHCTBE JIeT OBIBAIOT JOCTATOYHBIMHU, a TEIJIA B OTJCIbHBIC TOJBI
ObiBaeT Majo. Bo Bropyro rpymnmy Bomwin PecnyOnumka Mopaosus,
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[Nen3enckasi, YbsiHOBCKasi 00JIACTH, T/Ie arpOMETEOPOIOTHIECKUE YCII0-
BUSI OCCHBIO B OOJBIIMHCTBE JIET OBIBAIOT YIIOBIETBOPUTENLHBIMHU, 2 B
Tperbio rpynmy — CaparoBckas, Camapckas u OpeHOyprckasi o0JacTH,
TJIe 4acTO HaOII0AAl0TCs 3aCyIUINBBIC YCIOBUS OCeHbI0. st pecmyOmuK
Tarapcran u bamkoprocran Haubonee YCTOHYMBBIMH —OKa3alHCh
YpaBHEHUS, MTONyYEHHBIC OT/ACNBHO JUIS KaXKJIOTO U3 3THX CYOBEKTOB.

[Mony4eHsl TakkKe HOBBIE PETPECCHOHHBIC YpaBHEHHS 3aBUCHMOCTH
wiomaaeid ¢ TUIOXUM COCTOSHHEM O3UMBIX OCEHBIO OT arpo-
METEOPOJIOrHYECKHX MapaMeTPOB, PACCUUTAHHBIX IO HA3EMHBIM JIaHHBIM
(Wo20, (k-h)), OCpEHEHHBIM 3a TEpPHUOJ TPEThs JAeKaaa aBrycra —
BTOpast Jiekaga ceHTsIOpss. MHOKeCTBEHHbIC KOA(QPHUIIMEHTHI KOPPEIIInu
9THX YypaBHEHWH 1O OOJBIIMHCTBY CYOBEKTOB OBUTH B OCHOBHOM
CYIIECTBEHHO HIDIKE, YeM B YpPaBHEHHUSX, TJE arpoMeTeopoNoTHYeCKUe
napaMeTphbl KCIOIb30BAIHMCH B KOMIUIEKCE CO CITYTHHKOBBIMU JIAHHBIMH.

Buj ypaBHEHHU ¢ MCMONB30BAaHUEM TOJIBKO HA3EMHBIX MapaMeTpoB
W Ha3eMHBIX B KOMIUIEKCE CO CITyTHUKOBBIMH JAHHBIMH Ha IpHMEpe
CyOBEKTOB TPEThEH TPYIIIBI IPUBECH HIKE:

So = —1177-Wy_yo —0,253(k - h)+ 46,400; R =0,80, 2)

Sp =-0,752-Wy_n0 —0,114-(k -h)+105,42 - NDVI + 64,043;

R =0,80. '
rae Wy_»sg, (k . h)I/I NDVI — napamerpsl ypaBHEHUH, OCPEIHEHHBIE 3a

3)

MIEpUO/] TPETh JIeKajia aBrycTa — BTOpas AeKaaa CeHTAOPSI.

3HaueHus KOA(PPUIHEHTOB PErpecCHH B TIONYYEHHBIX YpPaBHEHHSIX
JUIL  pacuera IUIOM@Aei O3UMBIX B TUIOXOM COCTOSHHH OCEHBIO
npuBeAcHBI B Tabn. 2. O003HaueHUs B TaOMUIle: a; — KO3OQPHUIUEHT Tpr
3amacax TMPOAYKTUBHOW BJIard B MaxoTHOM cioe Mo4BHI (Woag); a; —
K03 pUIIMEHT MpH MOKa3aTelie pacTUTEIbHON MacChl 03MMBIX (k . h); a;
— ko3 unuent nmpu BererannonHoM uuaekce NDVI; C — cBoOOIHBIH
4JieH ypaBHEHUs; R — MHO)KECTBEHHBIH KO PHUIIUEHT KOPPEISIUH.

ABTOpCKasi TpoOBEpKa MOITYYCHHBIX YpaBHCHHWH (Ha 3aBUCHUMBIX
JIAHHBIX ) TT0Ka3aJia, 9To (haKTUUecKasi ONpaBIbIBAEMOCTb PacyeToB Sy 1O
Ha3eMHBIM JITaHHBIM cocTaBisier 86 %, a 1Mo Ha3eMHBIM [aHHBIM B
KOMILIEKCE CO CITyTHUKOBBIMU JaHHBIMH — 94 %.
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Tabruya 2
3HaveHust KO3(pPHUIUEHTOB perpeccuy ypaBHEHHMI 1 MHOKECTBEHHBIX K03 (pHIHMEHTOB KOppeJIsuH

ITo Ha3eMHBIM JAHHBIM ITo Ha3eMHBIM M CIYTHUKOBBIM
Teppuropus JaHHBIM

a a C R a a, a3 C R
IlepBas rpynna:
Huoicezopodckas, Kuposckas -0,344 | 0,282 | 2,829 | 0,78 |-0,378 | 0,364 | 16,007 | 3,482 | 0,83
obaacmy, Ilepmckuil kpatl,
pecnyonuxu Yomypmus,
Mapuii On, Yysawusa
Bropas rpynma:
Pecnyénuxa Mopdosus, -0,086 | 0,010 | 7,953 | 0,73 |-0,094 | 0,015 | 7,529 | 5,041 | 0,74
Yavanoseckas, Ilenszenckas
obnacmu
Tperbs rpynmna:
Capamoscxas, Camapexas, -1,177 | -0,253 | 46,400 | 0,80 |-0,752 | -0,114 [-105,42| 64,043 | 0,85
Openbypeckas obracmu
Pecny6auka Bamkoprocran | -0,381 | -0,041 | 15,516 | 0,61 |-0,165 | 0,094 |-84,621|41,435 | 0,85
Pecnyommuka TatapcTan -0,458 | -0,012 | 20,463 | 0,83 | 0,061 | 0,073 |-83,244|41,269 | 0,92

104



3akjaoyenune

Ha ocHOBe mpUBENCHHBIX PE3YJbTaTOB HCCIECAOBAHUN MOXKHO
CAENaTh BBIBOJA, YTO METOJABI OLICHKM COCTOSHHS O3MMBIX 3€PHOBBIX
KYJbTYp, OCHOBaHHBIC HA KOMIUIEKCUPOBAHUM HA3EMHBIX U CIIyTHUKOBBIX
JIAHHBIX, T10CJIEC TPOBENICHHUS TPOM3BOJICTBEHHBIX UCTIBITAHUN MOTYT OBITH
WCITIOJIb30BaHbl B OMEPATHBHOM arpoOMETeOpOJIOTHYECKOM OOecriedeHU
CEeNTbCKOTO XO03siicTBa Ha TeppUTOpUM [IpUBOIMKCKOTO (enepaibHOro
OKpyra Jjisi KOJTMYECTBEHHOW OLIEHKU IUIONIaJeii 03UMBIX, HAXOIAIIUXCA
B IUJIOXOM COCTOSIHUM OCEHBIO K MOMEHTY IIPEKPALLECHHUS BET€TallHH.

[Ipu ycrnoBum MHTErpany JaHHBIX CIyTHUKOBOTO cepBruca BEI'A u
HMEIOLIErocs B opraHu3almsax PocruapoMera METOOUYECKOTO U
WH(POPMAITMOHHOTO o0ecliedeHrs] Ha OCHOBE JAaHHBIX Ha3eMHBIX
arpoMeTeopOoNIOTHIECKUX HAONIOJICHUH, co3/1aeTcs HOBask BOBMOXKHOCTD
OTEPATHUBHOM OIIEHKA COCTOSIHUSI O3UMBIX KyJbTyp. O (eKTHBHOE
HCIIOJIB30BAHUE  OTHUX  BO3MOXKHOCTEM  TMO3BOJIUT  BBIBECTM  HA
NPUHILIMIINAJIBHO HOBBIA TEXHOJIOTMYECKUN YpPOBEHb pelIEHUE 3aj]ay
O00BEKTUBHOTO JTUCTAHIIMOHHOTO MOHHUTOPHHTA CEITbCKOXO3IHCTBEHHBIX

KyJIbTYP.
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