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Summary
The article presents the identification of the current state and structure of agroforestry landscapes on the
territory of the Remontnensky district of the Rostov region. Using the expert method of deciphering remote
sensing data, areas of arable land, fallow lands and protective forest plantations were identified. Their spa-
tial analysis was carried out and their current state was revealed.
Abstract

Introduction. The state of agroforestry landscapes is largely determined by the degree of degradation of their
components, including soils and protective forest plantations. In this regard, a modern determination of the char-
acteristics of the components of agricultural landscapes is necessary, since the productivity of agricultural land
depends on their condition. Forest plantations in agroforestry landscapes play the role of protecting soils from
degradation and increasing the productivity of agricultural products. Object. The object of the study was agricul-
tural land and protective forest plantings in the Remontnensky district of the Rostov region. Materials and meth-
ods. Identification of the current state and structure of agroforestry landscapes in the study area is based on the
methodology of using geoinformation technologies for spatial analysis of the state of landscapes using earth re-
mote sensing data. The research was carried out based on survey data from the Sentinel-2 and Landsat-5 satel-
lites. Data visualization and calculation of geomorphological and morphometric characteristics were carried out
using the QGIS 3.32 geoinformation software package, which allows you to create cartographic layers for con-
structing digital maps. When developing a local GIS of agricultural land in the Remontnensky district, OSM data
and a developed vector soil map of the Rostov region M 1:500,000 were used. To identify the geomorphological
and morphometric characteristics of agroforestry landscapes, raster images of the land cover were used — a digi-
tal terrain model SRTM-1. Using the NDVI vegetation index, the safety of protective forest plantations was calcu-
lated. Results and conclusions. As a result of the study, all contours of agroforestry landscapes within the
boundaries of the selected municipal area were identified. 1,565 plots of cultivated arable land with an area of
180 thousand hectares and 91 plots of fallow areas with an area of 9 thousand hectares have been identified. A
geomorphological and morphometric analysis of the contours of these agricultural lands was carried out using
geoinformation tools. Analysis of these data allows us to conclude that most agricultural fields used for agricultur-
al production have an average slope steepness of no more than 2°, which indicates a low level of occurrence of
water erosion. The safety of each designated forest belt on the territory of the administrative district was calculat-
ed. The overall safety in the area is 8%. This indicates that it is necessary to carry out phytomeliorative measures
in the area to improve the condition of protective forest plantations. For each of the presented indicators, corre-
sponding maps were compiled, reflecting the spatial distribution of agroforestry landscape parameters.

Keywords: GIS-technologies, mapping of agro-forest landscapes, remote sensing of lands, agro-forest
landscapes, Rostov region.
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KAPTOrPA®UPOBAHUE COBPEMEHHOI'O COCTOSAHUA U CTPYKTYPbI
ArPOJIECONAHLLUA®TOB FOF0-BOCTOKA POCTOBCKOW OBJIACTHU
C UCMNOJIb3OBAHMEM AAHHbIX ANCTAHLIMOHHOIO 30HOAUPOBAHUA

MatBeeB L., nabopaHm-uccrnedosamerib

@IBHY «®edeparibHbIl Hay4HbIl UeHMP a2po3Kono2auu, KOMIMIIEKCHbIX Menuopayul u 3auumHoao
necopaseedeHusi Pocculickoli akalemuu HayK»
2. Bornieozpad, Pocculickas ®edepayusi

Pa6boma ebinonHeHa e pamkax FocsadaHusi ®HL] azpoakonozuu PAH Ne FNFE-2024-0008
«Mamemamu4eckoe modenupoegaHue u npo2Ho3uposaHue npouyeccoe deghnssyuu 3emerslb
ceslbCKOX0351liCIM8eHHO20 Ha3Ha4yeHUsl MPU MexXHO2eHHbIX U NPUPOOdHbIX 803delicmeusix Ha CO8PEMEHHOM
YPOBHe JsiecomMesiuopamueHol 3aujuueHHoCmuy

AxTtyanbHocTb. CocTosiHME arponeconaHawadgToB BO MHOIOM OMnpeaensieTcs CTeneHbo Aerpagauum
MX COCTaBMSAOLLUMX, B TOM YMCIIe MOYB M 3aLUMTHBIX NIECHbIX HacaxaeHun. B cBasu ¢ atnm Heobxogmmo coBpe-
MEHHOE onpeaenieHne XapakTEPUCTVMK KOMMOHEHTOB arporiaHaLadToB, Tak Kak OT MX COCTOSHWUS 3aBUCUT MPO-
OYKTUBHOCTb CEMbCKOXO3INCTBEHHBIX Yroaun. JlecHble HacaxaeHus B arporieconaHaliadtax BbINOSHAT posb
3aWmThl MOYB OT Aerpajauvy 1 YBEMUYMBAKOT NPOAYKTUBHOCTb CEflbCKOXO3AWCTBEHHON MpoayKuuu. OBBLEKT.
OBBLEKTOM MCCNEnOBaHNSA SBMANUCH CENbCKOXO3SNCTBEHHbIE Yroabs U 3aLUUTHBIE NIECHbIE HAacaXXAeHUs Ha Tep-
puTopun PeMoHTHEHCKOro panoHa PoctoBckor obnactu. MaTtepuanbl n meToabl. BbisiBrieHne coBpeMEHHOTO
COCTOSIHVS M CTPYKTYpPbl arporieconaHaladToB Ha TEPPUTOPUM UCCNegoBaHNs OCHOBaHbl Ha MeToAvKe npume-
HEHVS reonHPOPMaLIMOHHBIX TEXHONOMMIA NSt NPOCTPaHCTBEHHOIO aHanM3a CoCTOSHWUA NaHALadToB C UCNOrb-
30BaHMEM OaHHbIX AUCTaHLMOHHOMO 30HAMPOBaHUS 3emnu. ViccrnenoBaHns NpoBOAMIOCH HA OCHOBE AAHHbIX
cbeMku cnyTHUKoB Sentinel-2 n Landsat-5. Budyanusauusi gaHHbIX U pacyeT reomopdponornyecknx n mopdo-
METPUYECKMX XapaKTEPUCTUK NPOBEAEHBI C UCMONMb30BaHWEM F€OMHMOPMALMIOHHOIO MPOrPaMMHOIO KOMMIeKca
QGIS 3.32, KoTOpbIi MO3BOMSIET CO3haBaTb KapTorpaduyeckne crown Afsi MOCTPOeHUst LUMdpoBbIX KapT. [Npu
pa3pabotke nokanbHou MMC cenbCKOXO3AMCTBEHHbIX Yroani PemMOHTHEHCKOro panoHa Obinu MCnonb3oBaHbl
naHHble OSM n pa3paboTaHHasn BeKTopHasi nouBeHHas kapta PoctoBckon obractn M 1:500 000. [Ans BbisBne-
HUA reoMopdonormMyecknx M MOPEOMETPUYECKUX XapaKTEepPUCTUK arporieconaHawadToB WCMOonb30Banuch
pacTpoBble M306paKeHMS 3EMHOIO MOoKpoBa — LndpoBas mogenb MmectHocT SRTM-1. C ncnonb3oBaHueM Be-
retaumoHHoro uHaekca NDVI 6bina paccuntaHa COXpaHHOCTb 3alMTHBIX NECHbIX HacaxaeHui. Pesynsratbl u
BblBoAbl. B pe3ynkrarte uccnegoBaHus 6binn BblAeNeHbl BCe KOHTYPbI arporneconaHawadToB B npegenax rpa-
HWL, BbIOpaHHOrO MyHUUMnanbHoro paroHa. OnpegeneHbl 1565 yyacTka obpabaTtbiBaeMor nallHW, NAoLaabo
180 ThIC. ra, 1 91 y4acToK 3anexHbIX TePpUTOPUIA, Nowaapto 9 Teic. ra. bein npoBedeH reoMopdonornyeckui n
MOPPOMETPUYECKMIA aHaMNM3 KOHTYPOB AaHHbIX CEMbCKOXO3ANCTBEHHbIX Yroaui ¢ MOMOLLbIO reONMH(OPMaLIMOH-
HbIX MHCTPYMEHTOB. AHanu3 3TMX AaHHbIX MO3BOSMSET cAenaTtb BblBOA, YTO OOMbLUMHCTBO CENbCKOXO3ANCTBEH-
HbIX MOMnew, 1cnonb3yemblixX Ans NPON3BOACTBA CEMbCKOXO3ANCTBEHHOW MPOAYKLUUU, UMEET CPEOHIO KPYTU3HY
CKIIOHa, HEe MPEBbILIAOLLYI0 2°, YTO CBMOETENLCTBYET O HU3KOM YPOBHE BO3HMKHOBEHMWS MPOSIBIIEHWS BOLHOWN
3po3un. bbina paccumtaHa CoXpaHHOCTb KaXaoW BblOENEHHOW NEeCONOockl Ha TEPPUTOPUM aAMUHUCTPATUBHO-
ro paroHa. OB6LLast COXPaHHOCTb Ha TEPPUTOPUN parioHa cocTaBnseT 8%. OTO CBMOETENLCTBYET O TOM, YTO Ha
TEPPUTOPMU parioHa HEOOXOAMMO MPOBOAUTE (PUTOMENMOPATUBHBLIE MEPONPUSTUAA AN YYYLIEHNS COCTOSHUSA
3alMTHBIX NECHbIX HacaxaeHuin. [ns kaxagoro u3 npedctaBfeHHbIX nokasatenen 6biny cocTaBrneHbl COOTBET-
CTBYIOLLME KapTbl, OTpaxatoLye NpoCTPaHCTBEHHOE pacnpeaernieHe napaMeTpoB arposieconaHaLadToB.

Knrodesnie cnoea: VIC-mexHonoauu, kapmoepaghuposaHue agposeconaHowagmos, ducmaHyu-
OHHOe 30HOUpoBaHue 3emerib, azporieconaHowagmel, Pocmoesckasi obrnacme.

Liutnposanue. Mateees L. KapTtorpacdmpoBaHme COBPEMEHHOIO COCTOSIHUSA M CTPYKTYPbI arporneconaHg-
wadToB toro-sBoctoka PocToBcKkow obnactn ¢ MCNonb3oBaHWEM AaHHbIX OUCTaHUMOHHOMO 30HAMPOBAHKS.
Ussecmus HB AYK. 2024. 3(75). 209-216. DOI: 10.32786/2071-9485-2024-03-24.

ABTOpCKMIN BKNag. ABTOP HaCTOSLLEro MccneaoBaHUs NpUHUMarn HenocpeacTBeHHOe yvyacTue B MNaHWpoBaHUW, Bbl-
MOMHEHUN UMK aHanuM3e AaHHOro uUccrnenoBaHWsA. ABTOP HacToOsLLE CTaTbW O3HAaKOMMUIICA C NPEeACTaBliEHHbIM OKOHYa-
TenbHbIM BapnaHToM 1 04o6pumn ero.

KoHdnukT nHtepecoB. ABTOp 3asiBNsieT 06 OTCYTCTBMU KOHIUKTA MHTEPECOB.
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BBepneHune. KapTtorpacdupoBaHMe COBPEMEHHOIO COCTOSIHASI M CTPYKTYpbl arponeco-
naHawadToB Mo AaHHbIM AUCTAHUMOHHOMO 30HAMPOBAHMS OCYLLECTBIISETCA C UCMOMb30BaHMEM
COBpPEMEHHbIX reomHgopMaLmoHHbix cuctem (TMC), koTopble obnagatoT LIMPOKMM Habopom
reonpoCTPaHCTBEHHbLIX MHCTPYMEHTOB. X MHCTpyMeHTapui no3sonseT pabotaTb C HECKOMNbKUMMN
BMAAMW OAHHbBIX O4HOBPEMEHHO, B TOM YMCIEe BEKTOPHBLIMU, PpacTPOBbIMU N TabNUYHLIMU AAHHbI-
Mu. B HacTosiee BpeMsa ¢ ucnonb3oBaHnem MMC-TexHoNnorni MoXxHo NpoBOAMTL UCCNeqoBaHUsA
B pasnunyHbIX cpepax OesATeNnbHOCTU YernoBeyecTBa: 3KOHOMUKE, MONUTUKe, coumanbHOn u ay-
XOBHOW cdepe XunsHu. Takmm e obpa3om reonHopMaumMOHHbIE CUCTEMbI MOTYT CIYXUTb U B
aHanuse cdepbl CeNnbCKOro xo3amncrea, obpaboTke AaHHbIX B 3TOW cdhepe, a Takke mx o0b6obLue-
HUM M NOCTPOEHUN KapT Ha COOTBETCTBYHOLLYIO TEMaTUKY, KOTOpble OyayT oTpaxaTb NpoCTpaH-
CTBEHHbIE 3aBMCMMOCTM TOW NN UHOW TEPPUTOPUM.

B Haww gHW, Kak n Ha NPOTSKEHUM BCEro pasBMTUSA YernoBeyeckon LMBUNu3aumm, cenb-
CKOE XO3ANCTBO SABMSAETCA BaXHEWLUMM MHCTPYMEHTOM pasBMTUSA U Briarononyyms TeppuTtopun,
KaK Ha NokanbHOM, TaK M Ha pPernoHanbHOM 1 JaXe MUPOBOM ypoBHe. Pa3BuTue cenbckoro Xxo-
391CTBa 3aBUCUT OT Takux (pakTOpPOB Kak: MOYBEHHO-KNMMaTU4EeCKue ycrnoBus, reomopdonormde-
CKne, aHTponoreHHas Harpyska v gap.[1, 4, 9, 15].

Llenbio HacTosLero nccnegoBaHus ABMSETCA kapTorpacdmMpoBaHue KOHTYPOB arporeco-
naHawadToB (CENbCKOXO3ANCTBEHHbIX MOMEN N 3aLUUTHBIX NECHBIX HAaCaXaeHUN), a TaKkke onpe-
JeneHve Mx COBPEMEHHOr0 COCTOSIHUA, reoMopdonorM4ecknx n MopgpoMeTpruyecKknx nokasarte-
newn (Ona nonen), COXPaHHOCTK (OS89 3aWUTHbBIX NECHbIX HacaX4eHnn) NpyM NOMOLLM NUCNOSb30Ba-
HUSA AaHHbIX ANCTaHLMOHHOIO 3oHAMpoBaHus 3emnu (033) n nporpammHoro obecneyexns MNAC.

B kauvecTtBe parioHa uccnegoBaHus Obiny B3ATbl MyHUUMNAmNbHbIE rPaHULbl PEMOHTHEH-
ckoro panoHa PoctoBckon obnactu lNnowaab panoHa: 377800 ra. HaceneHue pawnoHa: 17560
yenosek (no coctosHuo Ha 01.01.2021). AODMUHMUCTPATUBHBIV LIEHTP — C. PEMOHTHOE.

Martepuansl u metoabl. iccnengosaHus arponaHwadyToB NPOBOAUNNCE HA PernoHarb-
HoM [8], MyHuumMnaneHOM ypoBHe [2, 3, 11, 12, 13], B TOM uMcne n Ha paumnanbHoOM yposHe [14,
16]. OcHoBHaga n camasa Tpygoémkas paboTa B Takmx MUCCregoBaHUsiX — BU3yaribHOE Aewumndpu-
poBaHue, a Takke BEKTOpM3aLUs KOHTYPOB CEMbCKOXO3SANCTBEHHbLIX Yroaui C UCMoMb3oBaHUEM
BCTPOEHHOIo aurntansepa reoMHOpMaLmMoHHOM NporpamMmbl.

[na oueHKN CTPYKTYPbl N XapakKTEPUCTUK CENbCKOXO3AMCTBEHHbLIX YrOAMN N UX KapTtorpadm-
poBaHusi Ha TeppuTopun PeMOHTHEHCKOro paroHa UCMonb3yeTcs MEeToAMKa reouH(opMaLMOHHOro
aHanusa n3o0paxkeHWi, NomnyYeHHbIX B pe3yrbrate KOCMUYECKOW CbEMKW TEPPUTOPUMU MCCreadoBa-
HWUIA, Ans Yero GbImM NCNonb30BaHbI CHUMKU BbICOKOTO MPOCTPaHCTBEHHOO pa3petueHns (10 m n 30
M) co cnyTHukoB Sentinel-2 3a 2023 rog n Landsat-5 1986 roga coorBetctBeHHO [17]. Oewwmdpmpo-
BaHWe rpaHuL, CernbCKOXO3AWCTBEHHbBIX Yroami MpPOBOAUIOCH METOAOM KOMMbIOTEPHOW 0OpaboTkm
n3obpakeHun kaHanos R, G, B 1 co3gaHmns Ha MX OCHOBE LIBETOCUHTE3MPOBAHHOMO M3006paXKeHus
CHUMKa cnyTHWKa Sentinel-2, a Takke cnyTHuka Landsat-5 B macwtabe 1:10000 — 1:50000. MeouH-
dopmaumoHHas obpaboTka KaHanoB AS1d NoryyYeHns LBETOCUHTE3MPOBAHHOIO N300paXKeHNs], BEKTO-
pr3aums rpaHnL, CENbCKOXO3ANCTBEHHBIX Yroaui, a Takke aHanun3 nx COBPEMEHHOrO COCTOSIHWS Npo-
BOOMNCA C MCMNONb30BaHMeM nporpammHoro komnnekca MC QGIS 3.32. B pesynsrate paspabarbl-
BaKOTCA aHanuTMYeckne Kaptorpacuyeckme Crnov NpOCTPaHCTBEHHOMO Pa3MELLEHUS!, COCTOAHUS U
reomopdorornyeckux (no gaHHbIM umndposoin mogenu mectHoctn SRTM 1) n mopdomeTpryecknx
XapaKTepUCTUK CEMbCKOXO3ANCTBEHHbLIX YroAWK, a Takke KapTorpaduyeckue crnou NpocTpaHCTBEHHO-
ro pasmeLLeHnst 3aLLMTHBIX NIECHBIX HACAKOEHWUNA.

Cratuctuyeckas obpaboTtka gaHHbIX NPOM3BOAMIIacb B nporpammMHoM obecneveHun Mi-
crosoft Excel n Graphical Analysis.

PesynkTaTtbl M 0obcyxaeHue. B pesynsrate gewmndpunpoBaHusa gaHHbix 433 cnyTHMKoB
Sentinel-2 n Landsat-5 66110 onpeaeneHo 1656 o6bEKTOB, AN KOTOPbIX NP NMOMOLLM UHCTPY-
MeHTa BeKTopu3aumu nporpammHoro komnnekca QGIS 3.32 nocTpoeHbl NOMUIoHbl CEerbCKOXO-
3ANCTBEHHbIX YroauMni, cymmapHasi nnowagb Kotopbix coctaBuna 189 Tobic. ra. (pucyHok 1). Mo
AaHHbiv 133 nnowaab ncnonb3yemblX CEeNnbCKOXO3ANCTBEHHbIX nonen coctaenseT 47,6% ot o6-
wen agMMHUCTpaTUBHON nnoLwagm PEMOHTHEHCKOro panoHa.

B pesynbrate uccrnegosaHui tepputopun PemoHTHeHcKoro parnoHa Ha 2023 rog ycTa-
HoBneHo 1565 yyacTtka obpabaTbiBaemon nawwHm nnowagbto 180 Thic. ra n 91 yyacTok 3anexemn
nnowaabsio 9 ThiC. ra. Takke yctaHoBneHo 1704 obGbekTa 3alUMTHbIX NECHbBIX HAcaXaeHuh ¢ 06-
Len npoekTHOM nnowaaeto 5,8 TobIC. ra.
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PucyHok 1 — KapTa pacnonoxeHusi KOMNOHEHTOB arporneconaHawadToB PEMOHTHEHCKOrO panoHa
PocTtoBckon obnacTtu
Figure 1 — Map of the location of agroforestry landscape components in the Remontnensky district of the
Rostov region

MonyyeHHble reonHOPMaLIMOHHbIE KapTorpadnyeckne Crou MOMMroHOB CENbCKOXO3AN-
CTBEHHbIX YrOAMI, NECOnonoc M NOYBEHHbIX KOHTYPOB (pa3paboTaHHbIX HA OCHOBE MOYBEHHOW
kapTbl PocToBckon obnactn macwTaba 1:500 000.) 6bnn nccrnegoBaHbl C NOMOLLBLIO FeoUHEop-
MaLMOHHbLIX UHCTPYMEHTOB ANs1 CO34aHMs KOMMITEKCHOW Ga3bl AaHHbLIX MO COCTOSIHUIO arporeco-
nangwacdtoB nccnegyemon TeppuTopun.

lMpeobnagaroLwmnm TMNOM NOYB ABNSATCA KalUTaHOBbIE MOYBLI, TAXENOCYIMMHUCTBIE U CYy-
MMUHUCTBIE Ha NECCOBUAHbIX HaHOCaX — 63% OT BCen NnoLwaaun BelAeNeHHbIX Yroamin (PUCYHOK 2).
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PucyHok 2 — KapTa npocTpaHCTBEHHOrO pa3MeLLeHNs] KOHTYPOB NOYB M Nnone PEMOHTHEHCKOIO parioHa
PocToBckor obnactu
Figure 2 — Map of the spatial location of the contours of soils and fields in the Remontnensky district of the
Rostov region

[ns nposegeHna reomopdonorn4eckoro 1 MopgoOMeTPMYECKOrO aHanu3a CernbCKOX03sn-

CTBEHHbIX Yrooun Heobxooumble MoKa3aTenu paccyYUTbIBanMCb Ha OCHOBE LMEPOBON MOAENu

mecTHocTn (LUMM) SRTM 1 ¢ npocTpaHCTBEHHbIM pa3spelueHnem 1". [Ina Kaxgoro KOHTypa Bbl-

YncrieHbl reoMHOPMaLMOHHbBIE CIOW CpedHel KPYTU3HbI M 3KCMO3MLMK CKITOHOB, a Takxke Obina
cocTaBfeHa COOTBETCTBYIOLLAsA KapTa-cxema (PUCYHOK 3).
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PucyHok 3 — KapTa-cxema KpyTuaHbl (a) 1 9KCno3muum CKIMOHOB (0) CenbCKOX03ANCTBEHHbIX Yroani
PemoHTHeHckoro panoHa PoctoBckon obnactu
Figure 3 — Schematic map of the steepness (a) and slope exposure (b) of agricultural land in the
Remontnensky district of the Rostov region

[eoMHMOPMAaLMOHHBIA aHann3 cpegHen 3KCNo3nLUM CKIOHOB AEMOHCTPUPYET HepaBHO-
MepHOe pacnpegeneHme CenbCKOXO3SMCTBEHHbIX Yyroaun. [MpeobnagaloT yrogbsd € HOXHOM
(53,1%) v toro-3anagHon (31,9%) akcnosunumen CKNoHoB. eonH(OpPMaLMOHHbBIA aHanns3 cpegHemn
KPYTU3HbI CKITOHOB MO3BOMSIET CAENAaTb BbIBOA, YTO BONbLUMHCTBO CEMNbCKOXO3SNCTBEHHBIX YrOaUN
B JAHHOM palioHe He MoABEPXEHbl 3PO3MOHHBLIM NpOoLIeccaM, UX CPeaHsis KpyTu3Ha B npegenax
rpaHuy Kaxgoro nonsd, B 6onbwunHCTBE criydaeB He npesbiwaeT 2° (90,2%) [16]. MNonyyeHHble
pesynsTaTthl NpeAcTaBneHsl B Tabnuue 1.

Tabnuua 1 — Tabnuua cpegHen KpyTU3HbI 1 3KCNO3MLMK CKITOHOB B NpeAenax BblaeneHHbIX
CENbCKOXO3ANCTBEHHbIX Yroaui Ha Tepputopun PeMoHTHEHCKOro parioHa PoctoBckoi obnacTu
Table 1 — Table of average steepness and aspect of slopes within the allocated agricultural lands in the
territory of the Remontnensky district of the Rostov region

; KoyTuaHa, ° / Okcnosunums, pym6 / Exposure, rhumb Bcero /
onsa / Weald St o Altoaeth
eepness B/ east OB / 1O / south 103/ 3 west ogether
south-east southwest
Konunyectso / Quantity 05-1 0 1 36 24 0 61
Mnowjagp, ra / Area, ha ’ 0 75,0 3628,5 2804,5 0 6507,9
Konudyectso / Quantity 115 1 72 574 313 13 973
Mnowanp, ra/ Area, ha ’ 33,4 7189,3 71680,7 | 36213,5 | 1309,8 | 116426,7
Konunyectso / Quantity 152 5 76 210 153 16 460
Mnowjagp, ra / Area, ha ’ 329,6 6704,0 24127.,5 16347,7 | 1399,5| 48908,4
Konunyectso / Quantity 23 17 32 49 27 4 129
Mnowanp, ra/ Area, ha 12674 3010,4 6326,3 3173,4 317,8 | 14095,2
Konunyectso / Quantity 34 3 3 7 5 2 20
Mnowanp, ra/ Area, ha 158,0 161,9 991,6 4829 113,4 1907,9
KonuyectBo >4 0 3 3 6 0 12
Mnowjagp, ra / Area, ha 0 234,0 473,0 450,0 0 1157,0
Bcero konnyectso / Total 26 187 879 528 35 1655
Quantity
Bcero nnowaap, ra/ 1788,4 17374,5 | 107227,6 | 59472,1 | 3140,6 | 189003,2
Total area, ha

Mcnonb3yst reouHopmMauUmMOHHbIE MHCTPYMEHTbI NporpaMmmMHoro komnnekca QGIS, BbisiBunm
1473 nong, 3allMLLEHHbIX Fleconosiocamu, Ux nrowagb coctaBnsier 166 Thbic. ra. bbinu BbIABNEHbI
183 nons, KoTopble He 3aLLMLLEHbI SIECHLIMU HACaXKOEHUAMM, UX NoLwanb coctaBuna 22,9 Thic. ra.
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CoxpaHHOCTb 3aLUMTHbIX JIECHbIX HaCcaXOeHUM BblYMCASMAach Kak OTHOLUEHWe nroLwiaan
COXPaHMBLLEroCs Morora NecHbIX HacaXaeHUn K NpoekTHoW nnowaan Hacaxaenus [4, 5]. C uc-
Nnonb3oBaHNEM TEOUH(OPMALMOHHOIO aHanm3a KOCMOCHUMKOB Obinn BbISIBIIEHbl MPOEKTHLIE
nnowanmn 3awmTHbIX NIeCHbIX HacaxaeHwun, pasHble 5821,9 ra. OueHka dakTnyeckon nnowaam
3aLMTHbIX TIECHbIX HACaXXAEHWI Ha TEPPUTOPUN UCCNenoBaHMs NPOBOAMIIACH C UCMONb30BaHMEM
BereTaunoHHoro nHaekca NDVI Ha ocHoBe AaHHbIX crnyTHUKa Sentinel-2. ®akTudeckas nnowanp
3aLUNTHBIX NecHbIX HacaxaeHun no mHaekcy NDVI coctasmna 1713,4 ra. O6wasi coxpaHHOCTb
3aLUMTHbIX NECHbIX HacaXaeHUn PeMOHTHEHCKOro paroHa PocToBCcKon 00nacty cocTaBnsieT Bce-
ro 8%. Nony4yeHHble pe3ynbTaTthl NpeacTaBreHbl Ha KapTe (PUCYHOK 4).

46°30"

/ I Nons c 3NH
Mons 6es 3/H
Coxpawwocrs 3NH
0 %- 20%
20% - 40%
40%- 60%
60% - 80%
~——— 80% - 100%

46157

PucyHok 4 — KapTa coxpaHHOCTM 3aLUMTHbIX JIECHbIX HacaxaeHnin PEMOHTHEHCKOrO panoHa
PocTtoBckown obnactu
Figure 4 — Map of the safety of protective forest plantations in the Remontnensky district of the
Rostov region
Bbin npoBegeH aHann3 CoOXpaHHOCTU 3aLlUUTHbIX NNeCHbIX Hacaxq:\eHm?l no TMnam no4B, Ha
KOTOPbIX OHW 3arneratoT. Pe3yanaTb| npencrtaBrieHbl B Ta6nv1u,e 2.

Tabnuua 2 — Mpuypo4eHHOCTb COXPAHHOCTM 3aLLMTHBIX JTIECHBIX HAacaXaAeHWI K TUMy NOYBEHHOIO KOMMekca
Table 2 — Relationship between the preservation of protective forest plantings and the type of soil complex

MNMpoekTHas |CoxpaHeHHas | % co-
Tun NOYBEHHBLIX KOMMNEKCOB / nnowagb, ra/ | nnowaap, ra / | xpaHHo-
Type of soil complexes Projectarea, | Preserved |ctm/%
ha area, ha Integrity
TeMHo-KalLTaHOBbIE COMNOHLIEBATbIE NOYBbI, TSHKEMOCYITIMHUCTLIE U
CYrMMHUCTBIE Ha neccoBmaHbIX HaHocax / Dark chestnut saline soils, 913,14 384,88 22,46%
heavy loamy and loamy on loess-like pumps
KaluTaHoBbIe MOYBbI, TSXKENOCYINMHUCTBIE U CYTTTMHUCTBIE Ha Necco-
BMIHbIX HaHocax / Chestnut soils, heavy loamy and loamy on loess- 3668,63 932,15 54,40%
like pumps
HOXHble YepHO3EeMbI TSXKENOCYTTIMHUCTBIE U CYIMMHUCTBIE Ha 11ecco-
BMIHbIX HaHocax / Southern black soils are heavy loamy and loamy on 67,49 50,38 2,94%
loess-like pumps
KaluTaHoBble CONOHLEBaTbIE MOYBbI, TAXENOCYITIMHUCTBIE U CYIMNHW-
CTble Ha neccoBuaHbIX HaHocax / Chestnut saline soils, heavy loamy 1156,78 343,87 20,07%
and loamy on loess pumps
HenonHopassuTble necyaHble NoYBbl, OYrpyucTbIE NECKN N YepHO3e-
MOBUAHbIE necyaHble noysbl / Incomplete sandy soils, bumpy sands 5,68 1,77 0,10%
and chernozem-like sandy soils
JlyroBble 1 nyroBo-60mMoTHbIE COMOHYAKoBaTble, COMNOHLEBaTbIe NMoY-
Bbl IMMHUCTLIE, conoH4Yaku / Meadow and meadow-marsh saline, 2,30 0,37 0,02%
saline clay soils, saline soils
ConoHubl! ctenHble / Steppe salt licks 7,9 0,05 0,01%
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CoxpaHHOCTb 3aLUUTHbBIX NECHbIX HacaX4eHUn, KoTopble pacrnonaralTcs Ha KalTaHOBbIX
TSXKENOCYIMUHUCTBIX M CYIMMHUCTBIX NoYvBax, coctaenseT 54,4%, Ha TEMHO-KALUTAHOBbLIX W Kall-
TaHOBbIX COMOHLEBATbLIX MOYBax COXpaHHOCTb coctaenseTr 22,4% wn 20,1% COOTBETCTBEHHO.
HanmeHbLLIYy0 COXPaHHOCTb 3aLlUMTHBIX FNIECHBIX HACaXAEHUA UMEIOT HacaXK4eHUsl, pacnosioKeH-
Hble Ha cornoHuax ctenHbix — 0,01%.

3akntoyeHune. TakuMm 0Opa3om, C UCMOMNb30BaHNEM AaHHbIX AUCTAHLMOHHOIO 30HOUPOBAHUS
3eMnu 1 reoMHpopPMaLMOHHbIX TEXHONMOMIA NOMy4YeHbl NPOCTPAHCTBEHHbIE JAHHBIE O COBPEMEHHOM
CTPYKTYpPE W XapakTepucTukam arponeconaHgwadgroB B PeMoHTHeHCKOM parioHe PoctoBckon 06-
nactu. B panoHe noa nawHo ucnonbayetcsa 47,6% Tepputopuun. 3anexu 3aHumatroT 5% nnowaam
CernbCKOX03SINCTBEHHbIX YrOoAWMW, YTO MO3BONSAET cAenaTb BbIBOA4 O TOM, YTO 3€eMfM Ha TeppuTopum
PeMOHTHEHCKOro parioHa B Lenom 6rnaronpuaTHbl ANS NPOM3BOACTBA CENbCKOXO3ANCTBEHHON NpPO-
aykunn. AHanm3 3aWwMTHbBIX NECHbIX HacaXAeHWI nokasarn, YTo Ha TeppuMTopuM panioHa COCTOSIHUE
Taknx HacaxgeHun HeygoeneTBopuTenbHoe — 92% HaxogaTcs B CTeneHu Aerpagaumm «Kpusncy» u
«bencTBme», 4yTo TpebyeT opraHu3aunm NeCOXO3aNCTBEHHbIX paboT Mo ux BoccTaHoBneHuto. [pe-
obnagawoLwmmMm TUNOM NOYB Ha TEPPUTOPUM pamoHa SABMSIOTCS KalTaHOBble, TEMHO-KalTaHOBbIE U
KallTaHOBbIE CONOHLUEBATble MOYBbl, COOTBETCTBYHOLUME CYXOCTEMHOW MPUPOOHO-KITMMaTU4ECKOM
30HE M JOCTATOMHO NEeCOonpUrogHble AMs BblpalMBaHWSA NECHbIX HacaX4eHWn C y4eToM opraHu3a-
UMM HeobOXOAMMbIX NECOXO3SINCTBEHHbLIX YXOAOB B MpOLECcCe BblpallMBaHWs M noadepXaHus ux
XM3HEHHOTO LMKIa.

Conclusions. Thus, using Earth remote sensing data and geoinformation technologies,
spatial data on the modern structure and characteristics of agroforestry landscapes in the Remont-
nensky district of the Rostov region were obtained. In the region, 47.6% of the territory is used for
arable land. Deposits occupy 5% of the area of agricultural land, which allows us to conclude that
the lands in the Remontnensky district are generally favorable for agricultural production. An analy-
sis of protective forest plantations showed that in the region the condition of such plantations is un-
satisfactory — 92% are in the “crisis” and “disaster” degree of degradation, which requires the organ-
ization of forestry work to restore them. The predominant soil type in the region is chestnut, dark
chestnut and chestnut solonetzic soils, corresponding to the dry-steppe natural-climatic zone and
being sufficiently suitable for growing forest plantations, taking into account the organization of the
necessary forestry care during the growing process and maintaining their life cycle.
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