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I'eonHpOpMaAIIMOHHBIE TEXHOIOTHH OIICHKH OIyCTHIHUBAHUS APHJHBIX TEPPUTOPUI 00eCreYrBaloT
OIpe/IClIeHHe TIPOCTPAHCTBEHHOTO TIOJIOKEHUSI OOBEKTOB HCCIIEAOBaHWM, a Takke (UKCAINIO
W3MEHEHHH, TPOUCXOSIIMX Ha TEPPUTOPUSIX B TPOCTPAHCTBEHHO-BPEMEHHOM AaCIIEKTe MpHU
BO3JICHCTBIM KIMMATHYECKMX M AaHTPOMOTCHHBIX (DAaKTOPOB, ONPEACNSIONINX TaKHe HW3MEHEHHS.
JIMCTaHIIMOHHBIN, MPOCTPAHCTBEHHO-BPEMEHHOW MOHHUTOPHHI 3aKIIOYaeTcsl B KapTorpadHpOBaHUU
YYACTKOB OITyCTHIHMBAHHS C TOYHOW Treorpaduveckoil TpUBS3KOW OOBEKTOB U  ONpeJeieHueM
MPOM3OIIEIIINX HA HUX M3MeHeHui ¢ Tedennem Bpemenu (Mariam Akhtar-Schuster, 2020). Omuenka
CTENEeHU OIyCTHIHMBAHKs OCHOBBIBAETCS HAa KiIacCH(UKAIMU BUJOB OIMYCTHIHMBAHHS W METOJIOJIOTHUH
JIMICTAHIIMOHHBIX UCCIIE0BAHNI YUaCTKOB Jierpaialiiil U reonH(GopMaIoHHbIx TexHonorusx (FOdepes,
2007). TlpuarMast 3a OCHOBY KPHTEPHH 30H JKOJIIOTHYECKOTO COCTOSHHUS (HOpMa, PUCK, KPH3HUC H
OeIcTBHE) [UIA Pa3IMUHBIX BHIOB 3€MEIb CEIbCKOXO3SMCTBEHHOro HasHaueHus (Buxorpamos, 1984),
OTIPENENSIOT KPUTEPUN TPOBEACHUS AMCTAHIIMOHHOTO MOHHTOPHHTA 30H SKOJIOTHYECKOrO OENICTBHS C
WCIOTh30BaHUEM aKTyallbHBIX KOCMOCHHMKOB Ha Tepputopnu Pecryonmku Kanmeikus. Mcnons3oBanue
JUTS MOHHUTOPHWHTA JHCTAHIIMOHHBIX METOZOB OLIEHKH OIYCTHIHMBAHWS OOECIIEYNBAET BO3MOXKHOCTD
BBISIBJICHHSI TIPOCTPAHCTBEHHBIX HM3MEHEHHWH, NPOUCXOMANIMX Ha TEPPUTOPUM MOHUTOPUHTA, TPHU
W3MEHEHWN YPOBHS BO3ICHUCTBHS aHTPOIOT€HHBIX M KIUMAaTHYeCKUX (akTopoB. MaTemaTmdeckas H
craTucTiyeckass  00paboTka  pe3yiabTaToOB, IMONYYEHHBIX TP  IPOCTPAHCTBEHHO-BPEMEHHBIX
WCCIIEIOBAHUAX, JAIOT BO3MOKHOCTH BBISIBHTH (DYHKIMOHAIBHBIC CBSI3M IUIOIIAM OITyCTHIHMBAHUS
BEJTMYMHBI JEHCTBYIONINX 3/IeCh NMPHPOIHBIX W AHTPOIIOT€HHBIX (DaKTOPOB, HA OCHOBAHMU KOTOPBIX
MOSIBIISIETCS BO3MOXKHOCTH pa3pabOTKH MAaTEeMAaTHYEeCKOM MOJENH TaKMX HW3MeHeHwid. Takas mozenb
OTpaKaeT BEpOSITHOE PAa3BUTHE ILIOMIAIN OIMYCTHIHUBAHMS B 3aBUCHMOCTH OT (haKTUIECKOTO COYECTAHUS
Hambolee CYIIeCTBEHHBIX (DAaKTOPOB, MMO3TOMY TPW MOMEIMPOBAHUH Ba)KHBIM SIBIISIETCS BBIOOP TaKHUX
(hakTopoB. MonenvpoBaHue CTEMEHH Ierpajialliii OCHOBBIBAETCS Ha OIEHKE BEIMYUHBI YYaCTKOB
(TmormamyM), TONBEPKEHHBIX OIPEICIEHHON CTEeleH! Jerpajaliid, W MaTeMaTHYeCKOM OMHCAHUH
MPOIIECCOB M3MEHEHUSI X COCTOSHUSA. B pe3yibpraTe Ha TEpPUTOPHH MCCIEIOBAHUS OBUIN OMpPEACIEHBI
IJIOMIA  ONMYCTHIHUBAHWA W W3MEHEHHWe IUTomaned »Tux 30H. I[IpoBeneHHBI MOHUTOPUHT
OITYCTHIHUBAHWUS MO JTAHHBIM JUCTAHIIMOHHOW ChEMKHU TeppUTOpUH KalMBIKHY TI03BOIMIT OMPENENUTH 32
nepuof ¢ 1984 mo 2020 rr. yBenuyeHue IUIOMaaei, MOABEP>KEHHbBIX OIYCTHIHUBAHUIO, PAKTUYECKU B
4 pa3za, ¢ 750 mo 3000 ThIC. Ta.
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OHYCTI)IHI/IBaHI/Ie TEPPUTOPHUUN Kanvbixkum OMpCACIICHO KaK HCpalWOHAJIbHBIM HCIIOJIB30BAHUEM
MNPOAYKTUBHBIX PECYpPCOB HaCT6I/IH_I npu 06H_I€M CHIDKEHHM OHOMACCHI PaCTUTCIIBHOCTH, TaK U
KINMaTHYCCKUM BO3H6ﬁCTBH6M Ha 3T PpECypCbl, a4 HWMCHHO, YMCHBIUICHUCM KOJIMYCCTBA OCAJAKOB H
YBCINYCHUCM  TIOBTOPSACMOCTU W  HOPOAOJDKUTCIBHOCTH  3aCyX U IIBUIBHBIX 6ypb I[erpazlaulxm
CJ'Ia6OFYMYCI/IpOBaHHLIX CBCTJIO-KallITAHOBKIX, 6ypBIX II04YB U cyneceﬁ B YCJIOBUAX apUAHOIO KIIMMAaTa O4YCHb
6BICTpO NPUBOAUT K MOTCPE IIOAOPOAMS, OCTABJIAA MCECTO IJIA py}lepaﬂLHoﬁ PaCTUTCIIbBHOCTH, BKJIHOYast
COOTBCTCTBYIOIIUEC BH/bI HC&MMO(bHTOB n FaJIO(bHTOB. OHYCTI)IHI/IBaHI/IC TCPPUTOPUHN KaJ’IMBIKI/II/I, B
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0COOCHHOCTH MACTOUINHBIX YTOIUi, IPUBOAUT K 0O0ETHEHHUIO 3eMeEllb 10 BCeM XapakTepuctukam. [Ipu sTom
BO3/IeiCTBHE HEperIaMEeHTHUPOBAaHHON aHTPOIOTeHHOW HAarpy3KH M Y)KECTOUCHHE KIMMATHUECKUX YCIOBHUN
MPHUBOJIUT K YMEHBIICHUIO TPOAYKTUBHOCTH MACTOMII M K HEOOPaTUMOH JIerpaaliiy o4B.

Uzyuenne ¢akTopoB OIMYCTHIHMBaHUS, MPOBEJCHHOE 10 HacTosmero BpemeHu (Bunorpamos, 1993;
Kynuk, 2004; Kycr, 2002), 3an0xuiio HaydHOe 00OCHOBaHUE M METOABI ONpeeicHus HYHKIIMOHUPOBAHHS
apUIHBIX 3KOCHCTEM, OCHOBHBIX (DaKTOPOB WX OIYCTHIHMBAHWS, TAKUX KakK 3ampeenbHas macTOWIIHas
Harpy3ka W B pe3ylbTaTe — OMYCTHIHMBAHUE 3E€Mellb, MCIIOJIb3YEMBIX JUIS BbIMIAaca CKOTA; MCIOJIb30BAHHUE
3eMellb, cIabOMPUTOAHBIX sl BEIPAIIMBAHUS PACTEHUN. DTO MPHUBENO K YBEIMUCHUIO TUIOMACH YU4acTKOB
onycTeIHUBaHMA. Vcrons30BaHue OpOLICHUS CETbCKOXO3SHCTBEHHBIX 3eMellb, 0e3 yuera 3ajeranus ColieH,
MPHUBOAUT K WX MPEACIbHOMY 3aCOJICHHIO M OIyCTHIHMBaHHMIO. Bce 3TH mpomecchl mMpoxonsaT Ha (oHe
MOBBIIICHUST 3aCyNUTMBOCTH KJIMMAaTa, YBEIWYEHHUS MTOBTOPSIEMOCTH MBUILHBIX Oyph M MPOIOIKUTENBHOCTH
MMOYBEHHBIX ¥ aTMOC(EPHBIX 3aCyX.

TexHOreHHOE BO3JIEHCTBME HA TEPPUTOPHIO KalMBIKUK OCIOKHEHO YBEIWYEHHUEM TPAaHCIOPTHBIX
MEPEBO30K TMOJIE3HBIX MCKOMAEMBIX OT MECT JOOBIYM, MPOBEACHUEM paboT MO JOOBIYE PECypcoB, a TaKKe
CTPOUTEITHCTBOM 00BEKTOB Pa3IMYHOTO HA3HAYCHHS.

B nacrosimiee Bpemsi mcclieoBaHHs MPoOJIeM OIMyCTHIHMBAaHUS HAIlpPaBJeHbI HAa COBEPILIEHCTBOBAHWE
METOIO0JIOTHIECKOM 6a3bl, pa3pab0TKy HAyYHBIX OCHOB OOpPHOBI C ONMYCTHIHUBAHWEM, BOCCTAHOBJIICHUE
3eMellb apPUIHBIX TEPPUTOPHI U OPTaHU3AIUI0 HX PAIIMOHAIBHOTO HCIIOIh30BaHUSI.

[poriecchl ONMyCTHIHMBAHUS HA TeppUTOpUM KalMBIKHU MMEIOT TEHJICHIIUIO K HapacTaHUIO, TIO3TOMY
CBOEBPEMEHHOE OIpEJeNIEHNE OIYyCTHIHEHHBIX YYaCTKOB C HCIIOJIB30BAHMEM PETYJSPHOTO MOHHUTOPHHIA
obecrieunBaeT BO3MOXKHOCTh 32 KOPOTKOE BPEeMsl MPOBECTH OIEHKY MX COCTOSHUS U JTUHAMUKY U3MEHEHU,
BBI3BAHHBIX MTPUPOJHBIM M aHTPOIIOT€HHBIM Bo3/ieiicTBHeM. KocMUYecKine CHUMKHU SIBJISTFOTCSI HCTOUHUKAMH
HCXOMHBIX OOBEKTHBHBIX JAHHBIX JUISI HM3YYEHHS TPOCTPAHCTBEHHOTO PpACIpENEeNeHHs YYacTKOB
OIYCTHIHUBAHUS M NU3MEHEHHS UX TUIOIMIA/IN.

MeTtom0s10THs1 1 METOABI

PasBuTue TEXHONOrMH MOHHTOPUHIA COCTOSIHUSI 3€MElb Ha OCHOBE JIAHHBIX JHMCTAHIMOHHOTO
30HIUPOBAaHMS 3eMJTH OCHOBAHO Ha MCIOIL30BaHUN KocMHuUueckux cHUMKOB (Kymuk, 2010). Mcmonp3oBanne
CHHUMKOB CBEPXBBICOKOTO M BBICOKOI'O paspelieHus ciyTHUKOB ceMelictBa World View, Sentinel, Landsat u
Jp. 00eCreymsio BO3MOXHOCTB JIETaIBHOTO MOHHTOPHHTA IPOIECCOB OMYCTHIHUBAHUS — apHIHBIX
TEPPUTOPUI.

B Hacrosiiiee BpeMsi akTHBHO Pa3BUBAETCS CHCTEMa ChEMOK IMOBEPXHOCTH 3EMIIH Pa3iIMYHBIX THUIIOB U3
KOCMOCa, 4YTO JaeT BO3MOXHOCTh TIIONYYCHHUS JOCTOBEpHONH WH(OpMAIMH MPOCTPAHCTBEHHOIO
pacrpeneneHus 1 IIomaIei yqacTkoB onycreinuBanus (Guo, 2017).

B 3amaum umccnenoBaHUil BXOMUIIO KOMITBIOTEPHOE KapTOrpadupoBaHHE y4YacTKOB OMYCTHIHWMBAHUS,
orpesielieHne OCHOBHBIX (DaKTOPOB, BIMSIIONIMX HA U3MEHEHHE MPOCTPAHCTBEHHOTO MOJOXKEHUS YYACTKOB
ONYCTHIHUBAHMSI B PA3IUYHBIC TIEPUOJIBI; OMPEIeICHIEe METOJONOrMIECKO OCHOBBI KapTorpadupoBaHus Ha
ocHoBe ['MMC-TexHONnOruil NMpoCcTpaHCTBEHHO-BPEMEHHOI'O aHAIN3a KOCMOCHUMKOB.

OCHOBOI METOJIONIOTUHU, MPUMEHSIEMOH MPH HUCCICIOBAHUU TMPOLECCOB OMYCTHIHMBAHUS, SIBISETCS
MOJIO)KEHUE O COOTBETCTBHHM H300pa)KCHUS HAa CHHMKE PEalbHOMY COCTOSHHIO CHHMAaeMOro OOBEeKTa.
IMpuMeHenue aHanu3a W300paKeHUH KOCMOCHUMKOR JJIsl BBISIBIICHHUSI KOHTYPOB YYaCTKOB OMYCTBIHUBAHUS U
reonH()OPMAIIMOHHOE OMpENelIeHHE XapaKTePUCTUK MX MPOCTPAHCTBEHHOTO PACIPENCICHHS TIPOBOIUTCS C
MIpUMEHEHNEM HHCTPYMEHTOB T'€0CTaTUCTHYECKOT0 aHaIH3a B mporpaMMHoM komruiekce QGIS 3.24.

B ocHoBe aHanm3a M300paKeHHsT KOCMOCHHMKOB TEPPUTOPHH, MOABEPKEHHON OMYCTHIHUBAHUIO, IPUHSATA
THIIOTE3a O TOM, YTO PACTPOBOE U300paKEHHE B IOCTATOYHON Mepe omnpelersieT pealbHOe COCTOSHHUE YYacTKa.
Ipu npoBeseHNU TEOMH(GOPMAIIMOHHOIO aHAITH3a W300PaXKEHUsST OMYCTHIHEHHBIX TEPPUTOPHI IO pe3ysibTaTamM
MOHHUTOPHHIa HEOOXOIMMO YUYHTBHIBATh HANpPABJICHUE KaK U3MEHEHHs CBOMCTB OOBEKTa WCCIICMOBAHUM, TaK W
M3MEHEHME TOHA TIMKCENEH Ha ero H300paeHHH.

ITo pe3ynpraTam aHanusa W JenIM(PPUPOBAHUS PA3HOBPEMEHHBIX KOCMOCHHMKOB CO CPaBHHUMBIMH B
MPOCTPAHCTBE U BPEMEHH XapaKTepUCTUKaMH (MEpUo]] CheMKH, (eHomornveckas ¢asza Bereranuu eHHbIX
BHUJIOB KOPMOBOW pacTUTENBHOCTH, BIAKHOCTh BEPXHErO CJIOS IOYBBI) CO3JAIOTCS T'eOMH(OpMaIMOHHbIE
KapTorpaduyeckue cjiou COCTOSHHSI TEPPUTOPUH HCCIEAOBaHUNA Ha MOMEHT chbeMKH. Co3aHie TaKOro CIOS
sBisiercs: 3(QQPEKTUBHBIM CPEICTBOM OTOOpPAXEHUsSI CTENEHH ONYCThIHMBaHUS Tepputopuu. Ilpum sToMm
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BBIJICNISIIOTCSI YUYACTKH OMYCTHIHMBAHUS, a MONYyYEeHHOE W300pa’keHHWEe CPaBHUBAETCA C XapaKTEPUCTHKAMHU
MOJIEBBIX JTAJOHOB HAa TECTOBBIX YyuacTkax. Co3maHHble TE€OMH(OPMALMOHHBIE CIOM CTElEHH
OITyCTBIHUBAHUS HCIIONIL3YIOTCS JUISl CPAaBHEGHHUS W3MCHCHUN CUTYalluM B KOHTypaX OIYCTBIHUBaHUS IIO
BPEMCHHBIM TEpHOAaM KapTorpaMpoBaHUs M TIIATEILHOrO aHajn3a TaKuX HM3MEHEHUH. TOYHOCTh |
JeTann3ausl aHATMTHYECKOr0 T'eOMH()OPMAIIMOHHOTO CJIOS TUHAMWUKHA ONYCTHIHMBAHHUS ONpeleNnseTcs
Ka4yeCTBOM M pa3pelieHHeM HCXOIHOTO KOCMOCHUMKA.

OCHOBOHOHaFaIOHII/IM nmoaxoaoM B MCTOAUMKE BBIABJICHHA YYaCTKOB OIIYCTBIHMBAHHA SBJIACTCA
CPAaBHUTENBHBI aHallM3 WX pPAcTPOBOrO H300pakKeHHs] C UCIONB30BAHMEM aHaIW3a THCTOrPaMM.
rHCTOI‘paMMa C pacOopeaciC€HueM OHEPruu I10 CIICKTPAJIbHBIM KaHaJlaM I103BOJIACT BBIABUTL BEIUYUHY
OTPa)XCHHOW DJIEKTPOMAarHUTHOW SHEPTHH, a TaKKe YCTAaHOBHTh M €€ pacmpexaencHue B pactpe (Pernar,
2003). AmnanM3 THCTOrpaMMbl pACIpPEACICHUs OTPAKECHHOW HSHEPrHM yJYaCTKOB  OIMYCTHIH MBAHUSI
06eCHe‘H/IBae’T IMOJIYUYCHUEC JaHHBIX 110 KOHTYpaM OIIYCTbIHMBAHMA.

IToneBoe OTAJIOHUPOBAHUEC pacCTpa CHUMKOB YYAaCTKOB OITYCTHIHMBAHUA IPOBOAMTCA MJISA IMOBBIMICHUA
JIOCTOBEPHOCTH JCIIM(PPUPOBAHUS JAHHBIX JUCTAHIIMOHHON CHEMKH.

BbiOop yuacTKOB Ui M3y4EeHUS! OIMYCTHIHWBAaHUS MPOBOJMTCS B IPOIECCE COCTABIEHUS KOCMOKApPT
TEPPUTOPHH.

K yyacTkam, nperpacrnoiaoKeHHbIM K Pa3BUTUIO ONyCTBIHUBAHHUSI, MO)KHO OTHECTH:

- nearpoBaHHBIC 3EMIIH C YIACTKAMH Pa3pEKEHHOT0 PACTUTEIBHOTO TOKPOBA;

- apuIHbIE TEPPUTOPUH, UCTIOJIB3YEMBIE JIJIsl IPOU3BOJICTBA CEILCKOX 0351 CTBEHHON MPOAYKIINH;

- APUAHBIC TCPPUTOPHHU B YCIOBUAX MPOABJICHUA 3aCyX U MBIIBHBIX 6ypI),

- c1abOryMYCHPOBaHHBIE CYIIECH H TIECKH,

- 3aCOJICHHBIE 3EMITH.

Ha arame npenBapuTenbHOM OIEHKH TEPPUTOPHU CO3/IaeTcs 0030pHAsi KOCMOKapTa, MCIIONb3yemast JJis
OIpE/IeTICHUs] KOOpAWHAT OOBEKTOB MOHHTOPUHTA OIYCTHIHWBaHUS. Macmrtad 0030pHOWKOCMOKApTHl —
1:1000000, 1:2000000. Ha 0630pHYIOKOCMOKapTy pEruoHa MCCIICAOBAHUN HAHOCATCSA KOOpIUHATHAs CETKa,
IPaHUIIBI U aTpUOyTHBHAS HH(OPMAITHSL.

Ha »Tame ompeneneHusl BUaa OMYCTHIHWBAHUS, CTEIEHH €0 OMACHOCTH W KOJNUYECTBEHHOW OIICHKH
OIYCTHIHMBAHUS TPUMEHSIOTCS KapThl KpymHoro wacmrada — 1:10000, 1:25000. KapTel KOHTYpOB
OIyCTHIHUBAHMS Pa3padaThIBAIOTCS HA OCHOBE KOCMOCHUMKOB BBICOKOTO pa3pelieHHsl.

Takum 00pa3om, ¢ HCIOIH30BAHUEM T'eOMH(POPMAIMOHHBIX TEXHOJOTHI Ha OCHOBE JMCTAHIIMOHHOI'O
MOHUTOPUHTA COCTaBIISIFOTCS KapThl YYacTKOB ONYCThIHMBaHMsA. Ha Takmx kaprax oToOpakaercs
MPOCTPAHCTBEHHOE pACIpE/ENICHHEe YJYaCTKOB OIMYCTHIHMBAHUS, TPUYPOUYEHHOCTh TAKHX YYACTKOB K
penbedy, TOYBEHHBIE KOHTYPHl M HMX XapaKTEPHCTHUKH, PACTHTENBHOCTH (COCTaB COOOIIECTB), BUIBI H
crenenb omycThiHuBanus Teppuropun (Iunkaperko, 2019; Haishuo, 2018).

Pe3yabTaThl U 00Cy:KI€HHE

JlMcTaHIIMOHHBIE MOHHUTOPWHT ONYCTHIHMBaHWS OBDT TpoBeAeH Ha Bceil Tepputopmn Kanmbikum ¢
UCIIONB30BaHWEM TI'eOMH(OPMALMOHHBIX TEXHOJIOTMH M HPOrpaMM [0 JAaHHBIM KOCMOCHHMKOB CITYTHHKOB
Landsat 5, 7, 8 B mepuon 1984-2020 rr., momydenHbix ¢ cepsuca https://earthexplorer.usgs.gov. Ha ocHoBe
CO37IaHHOM MO3aMKA KOCMOCHHMKOB C paspemieHreM 30 M W TOYHOCTHIO TMOWIMIOHWPOBAaHUS 12 M ObUH
pa3paboraHbl KOcMOKapThI Tepputopru Kamveikem (puc. 1), pe3yiaprarsl AemmprpoBaHns KOTOPBIX TTO3BOIHIH
BBIJCIUTH IUIOIAIHN 3eMefb, TIOIBEP)KEHHBIX OIMYCTBIHMBAaHUIO. K TaKMM 3eMJIIM OTHECEHBI YUacCTKH C Pa3HbIMU
BU/IAMU JIETPafaliiy, KOTOpas MpUBeNa K CHIDKEHHIO HMPOSKTUBHOI'O MOKPBITHS PACTUTEIBHOCTHIO HA HUX 10
3HayeHuil menee 10%.

Jnst yTOUHEeHUsI XapaKTEePUCTUK PACTUTENBHBIX COOOIIECTB M MOYB, a TAKKE MOTY4YeHHs (POTOITATIOHOB
apUIHBIX TEPPUTOPHI, K KOTOPBIM OTHOCHTCS TeppuTopus Kanmelkuu, OBIIM HpPOBENEHBI IOJIEBBIE
HCCIIeIOBaHNS Ha PENPE3CHTaTUBHBIX yyacTKax. [Ipu 3TOM BBIABISUIMCH COCTaB (DUTOLIEHO30B, IPOEKTUBHOE
MOKPBITHE U YPOBEHb 3aCOJIECHUSI.

Ilo pe3ynbTaTtaM MOJNEBBIX HCCIENOBAaHUI pa3paOOTaHbl TAIOHBI YYACTKOB ITOBEPXHOCTH HA TEPPUTOPHU
WCCJICIOBAHMH KaK IPH MOITHOM OTCYTCTBHM PACTUTEIBHOCTH, TaK U NPH Pa3IMUYHBIX BETMYMHAX MPOEKTHBHOIO
nokpeiThsl. [Ipumep ¢$oTosTamoHoB npuBeneH Ha puc. 2. [Ipy 3TaJOHUPOBAHWH MPOBENEH aHAIN3 THCTOrPaMM
pacnpezneneHus MMKCENed pacTpoBOro N300pakeHus! MOCTHIIAIOMIEH TOBEPXHOCTH, YTO [TO3BOIMIIO ONPENETUTh
cpeqHee 3HAUYEGHWE TOHA M300paKEHMSI M €ro CTaHAapTHOe oTkiIoHeHue. IlomydeHHble AaHHBIE AAIOT

APUJIHBIE DKOCUCTEMBI, 2023, Tom. 29, Ne 1(94)


https://sciprofiles.com/profile/501625

IO®EPEB, CUJIOBA, TKAYEHKO

49

BO3MOXHOCTb aBTOMATU3UPOBATL aHAJIN3 I/I306pa)KeHI/I}I U TPOBECTHU Cro KJIaCCI/I(bI/IKaLII/IIO C BBIACICHUEM

Y4aCTKOB, IMOABCPKCHHBIX JACrpaJalllii B YCJIIOBHUAX apUAHOIO KJIMMaTa, TO €CTb OIYCThIHUBAHUIO (pI/IC. 3)
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Puc. 1.Pa3noBpemennblekocMoKapThl Kanmbikuu

Ilo pe3ynbraTam memmpupoBaHus y4acTKOB OMYCTHIHUBAHUS C IPOESKTUBHBIM MOKpbITHEM MeHee 10%
ObUTH pa3paboTaHbl KAPTHI YYACTKOB OIYCTHIHMBAHUS 10 rofaM MoHuTopuHra ¢ 1984 nmo 2020 rr. (Mo3auku
crytHukoB Landsat 5, 7, 8), mpumepsr cm. Ha puc. 3. [To monydeHHbIM KapTam pa3paborana sokansHas [ YIC
OITyCTHIHUBaHUs TeppuTopun KanMmblkuu, ompeneneHo MpOoCTPaHCTBEHHOE paclpelefieHe Y4acTKOB M UX

Iomaau.

B urore nmpoBeseHHOr0O MOHHTOPUHTA OCYILECTBIICH aHAM3 W3MEHEHUS IIOMAIN OITyCTHIHUBAHHUS Sop
o rojaM HccieqoBaHuil {, KOTOpPBHIH MO3BOJIMI pa3paboTaTh YpaBHEHHE PErPEeCCMM Ha OCHOBE
JIOTHCTHYECKOH (GyHKIMK ¢ Kodddumuentom gerepmunamun R? = 0.74, ¢ onpeneneHnemM Kod(HUIHEHTOB

arrrpoKCuMalu B BUAE:

Son = 3960/(1 + 223exp0.2709) + 339.

Ha puc. 4 nokazan rpagyx W3MEHEHUs MJIOMIAAN OIyCTHIHUBAHUS TeppUTOpuK KalMblkuu B mepuon ¢
1984 1o 2020 . 1 pe3yabTaT MOAEIUPOBAHNS U3MEHEHMSI IJIOIIAIN OyCTEIHUBAHMSL.
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Puc. 2. ®orosrtanmonsl aerpagupoBaHHbIX (1), 3acoieHHbIX (3) MOYB NpPU OTCYTCTBHH IPOEKTHBHOTO
MOKPBITHS; (POTOITAIIOHBI C MPOSKTHBHBIM TOKpbITHEeM: Artemisia lercheana Weberex Stechm + Festlca
valesiaca Gaudin (2) — 38%, Poa bulbosa L. (4)— 55%.

BrIiBOBI

[TpoBeneHHBIE MOHUTOPHHT OIYCTBIHMBAHUS 1O MAaHHBIM JUCTAHIMOHHOH CBHEMKH TEPPUTOPUHU
KanMpikuw mo3BOIHIT ONpeAenuTsh yBenndeHne miomaaei 3a mepuon ¢ 1984 mo 2020 r., moaBep KeHHBIX
OITYCTHIHUBAHUIO TpakTU4ecku B 4 paza — ¢ 750 mo 3000 Teic. ra. Takoe yBenndeHne HEPaBHOMEPHO II0
romaM M OOYCIIOBIIEHO BO3ZAEHCTBHEM Ha apuaHBIC SKOCHCTeMBl KalMBIKMM Kak HpPUPOIHBIX, TaK M
AHTPOIIOTeHHBIX (aKTOPOB. AHTpPOIOreHHBIE (AKTOPHI CBA3aHBI B OONBIICH CTENEHH C YBETHYCHHEM
Harpy3KH Ha IMacTOMIIA, C MyTsIMU NIepEeroHa XUBOTHBIX, C UX KOHIIEHTpAIHeH Ipy BOAOINOE U B Komapax. B
MEHbLIEH CTENEHH OHM CBSI3aHBI C PAa3BUTHMEM CETH IOJIEBBIX JOPOI U C HEpPEMEIIEHHEM TPaHCIOpTa II0
noporam-ayoiepam, 4TO NPUBOAUT K YHHUTOXKEHHIO PACTUTEIBHOCTU B KOJIESX.

3aKOHOMEPHOCTh YBEIWYEHHUS IUIOMAAN 3€MENlb IOABEPKEHHBIX OIyCTHIHUBAHUIO MOXKHO OMNHCATh
ypaBHeHHeM perpeccun S,, = 3960/(1 + 223exp0.2709) + 339, ¢ kodpdummentom nerepmunanuu R? = 0.74,
Vcnone3oBaHue 3TOro ypaBHEHHUSI C JOCTATOYHO BBICOKOH CTENEHBIO TOCTOBEPHOCTH JAET BO3MOXHOCTH
MIPOTHO3UPOBATh U3MEHEHUE IJIOMAN OIYCTHIHEHHBIX TEPPUTOPHUN M IIAHWPOBATh HEOOXOOUMBbIe PaOOTHI
10 UX PEAOUIIUTALIH.

C yBenuueHHEeM IUIOLIa/eH, He TOKPBITHIX PACTUTEIBHOCTHIO, BO3PACTAET KOHIIEHTPALIUS KUBOTHBIX Ha
OCTaBIIMXCS TUIOLIAJIX, COOTBETCTBEHHO BO3pACTaeT Harpy3ka U CTeleHb Jerpagalii pacTUTEIbHOCTH.

Knumarudeckre yciaoBUSI OKas3bIBalOT CYLIECTBEHHOE BIHMSHHME HAa SKOCHCTEMBL. OTO BIMSIHUE
00yCIIOBJIIEHO HE TOJBKO HEOONBIIMM KOJMYECTBOM M CTPYKTYpOW BBINAAEHUSI OCAJKOB, HO U BIMSIHHEM
NBUIBHBIX M MECYaHBIX Oypb, YaCTOTa KOTOPBIX B IOCIEIHHE TOAbl yBenuumiack. IIposBieHus: Takux Oypb
orMeueHsl B 2020, 2021 1 2022 r.

B cBs13u ¢ 3TMM HEOOXOAMMO OTMETHUTH, YTO Ul COXPAHEHUS M BOCCTAHOBJICHHS APUIHBIX IKOCHCTEM
Ha TeppuTtopur KanMmblkuu HEOOXOOMMO TpOBeAEeHUE (UTOMETMOPATUBHBIX MEPONPHUATUH Kak II0
3aKpEIMJICHUIO TIOJBMKHBIX TIECKOB, TaK W IO TOBBIIICHUIO MHILIEBOH IIGHHOCTH COMTHIX B Pa3iWYHON
CTEIeHH MacTOMII] LIEHHBIMH BUAAMH TPABSIHUCTON U IPEBECHOM PaCTUTEIBHOCTH.
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Puc. 4. IInomaau onycteinuBanus tepputopun Kanmeikuu B nepuog 1984-2020 rr. u Mozmens M3MeHEHHs
IIJIOIIA IV OITyCTBIHUBAHHSL.

APUJIHBIE DKOCUCTEMBI, 2023, Tom. 29,Ne 1(94)



52 JIMCTAHILIMOHHBIA MOHUTOPUHI" OITY CTBIHUBAHUS ...

Qunancuposanue. Pabora BeimonHeHa B pamkax [oczamanus @OHI[ arposkomoruun PAH,
rocpeructparuss  Ne  122020100311-3 mno Teme FNFE-2022-0003  «Teopernyeckue  OCHOBBI
(hYHKIIMOHUPOBAHUS U MPUPOIAHO-AaHTPOIIOTCHHOW TpaHC(OPMAIIMK arpoJIeCOTaHAIIAPTHRIX KOMIUICKCOB B
MEPEXOHBIX MPUPOTHO-TeOrpauIeCKUXx 30HAX, 3aKOHOMEPHOCTH M TPOTHO3 HX JCrpajalud |
OITyCTHIHUBAHUS HA OCHOBE reOMH(OPMAIIMOHHBIX TEXHOJIOTHH, a9POKOCMUYECKHX METOIOB M MaTeMaTHKO-
KapTorpaduueckoro MoJeIMPOBaHUS B COBPEMEHHBIX YCIOBHSIXY.
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