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Summary
The calculated characteristics of the relief of the Sarpinsky Lakes make it possible to establish the likelihood
of land degradation from the effects of water erosion for planning and carrying out anti-erosion protection of
agricultural landscapes.
Abstract

Introduction. The high proportion of agricultural landscapes and the active manifestation of degradation process-
es actualize the need to assess the landscape and ecological conditions of agricultural lands in the northern part of
the Ergeninsky upland. Relief is the most important factor influencing erosion-hydrological processes, soil losses,
and productivity of agrocenoses. The assessment of relief indicators with pronounced landscape heterogeneity of
the region will contribute to the planning and design of sustainable erosively safe agroforestry landscapes and the
preservation of soil fertility of agricultural lands. Object. The object of research is the catchment basin of the
Sarpinsky Lakes. Materials and methods. Within the boundaries of the northern part of the Ergeninsky upland,
the Sarpinsky Lakes catchment area of 214.3 thousand hectares, occupying 25% of the research region territory
was allocated. The novelty of the study was the use of geoinformation mapping of the relief based on photogram-
metric analysis of catchment areas satellite images. To study the geomorphological characteristics of the territory,
Landsat 8, 9 satellite survey data and SRTM 3 data were used. Results and conclusions. The catchment basin
of the Sarpinsky Lakes does not have significant permanent watercourses. The average steepness of the slopes is
1,40°, the maximum angles reach 12°. Territories with a height range from 60 to 80 m occupy about 19% of the
catchment area, 80-100 m — 22%, 100-120 m — 27%. About 70% of the catchment area has a slope steepness of
up to 1°, surfaces with a steepness of 1-2° occupy 23.2% of the area, 2-30° — about 5%. The northern exposure
slopes occupy 42.4% of the catchment area, the southern — 25.4%, the eastern — 23.9%, and the western — 8.3%.
An assessment of the economic development of these lands is given. An assessment of the economic dewelop-
ment of these lands is given. Electronic thematic maps of elevations, slope angles and slope exposures allowing
for design work on forest reclamation of agricultural landscapes have been developed. The use of remote sensing
data and geoinformation technologies makes it possible to assess the current state of components and to carry out
thematic mapping. As a result, the efficiency of planning and designing sustainable and productive agroforestry
landscapes and anti-erosion forest reclamation of catchment areas increases.
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Pestome. PacueTHble xapakTepucTuku penbeda CapnuHckix 03ep Mo3BOMSAIOT YCTaHOBUTL BEPO-
ATHOCTb Aerpajaumny 3eMerb OT BO3AEWCTBUS BOAHOW 3p03nM AN NNaHUPOBaHUA U NPOBEAEHMUs MPOTUBO-
3PO3MOHHON 3aLLMTLI arporaHaLadToB.
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AxTyanbHoCTb. Bbicokas gons arponanaaToB U akTUBHOE NPOSiBIIEHME NPOLLECCOB Aerpagaunm
aKTyanusupyeT HeobXxoOMMOCTb OLIEHKU JlaHALWAadTHO-3KOMOrMYECKMX YCIOBUIN CEMbCKOXO3ANCTBEHHbIX 3€e-
Mesib CeBepHOM YacTn EpreHnHckon BO3BbILLEHHOCTU. Pernbed — BaXKHENLWNIA DaKTop, BAMSIIOWMI HA SpO3n-
OHHO-TMAPOSIOrMYECKME NMPOLIECCHI, MOYBEHHBLIE MOTEPU, NPOAYKTMBHOCTL arpoLeHo30B. OueHKka nokasaTtenen
penbeda npu BblpaXkEHHON NaHALWad THON HEOLHOPOAHOCTM pernoHa 6yaet cnocobCcTBoBaTh NaHNPOBAHMIO
N NPOEKTUPOBAHMIO YCTOMYMBBLIX 3PO3NOHHO Be3onacHbIX arposiecornaHawadToB, COXPAHEHUIO MOYBEHHOIO
Nnogopoans CenbCKOX03ANCTBEHHbIX 3emenb. ObbekT. OObeKTOM UCCNeaoBaHWn ABMSETCA BOAOCOOPHbIN
6acceriH CapnuHckux o3ep. Marepuanbl U1 meToabl. B rpaHuuax ceBepHom YacTv EpreHnHCKON BO3BbILLEH-
HoCTM 6bin BbigeneH Bogocbop CapnuHckux o3ep nnolaabio 214,3 Tbic. ra, 3aHMmarowmn 25% tepputopum
pervoHa uccnegoBaHwin. HoBusHa uccneqoBaHvs 3akntovanach B NPUMEHEHUN METOAMKM reoMHOPMaLNoH-
HOro KapTtorpachmpoBaHuna penbeda Ha OCHOBE (DOTOrPaMMETPUYECKOrO aHanmsa KOCMOCHUMKOB BOO0COO-
poB. [Ina nccnegoBaHusi reoMopdoriornyeckmnx XxapakTepUcTUK TeppuTopum 6binm npyMeHeHb! 4aHHbIE CbeM-
kn cnyTHukom Landsat 8, 9 u gaHHble SRTM 3. Pe3ynbTathbl U BbiBoAbl. Bogocbop 6acceriHa CapnnHCKmx
03ep He VMMEET 3HAYMMbIX MOCTOSAHHbIX BOAOTOKOB. CpedHss KpyTuU3Ha CKIMOHOB cocTtaenseT 1,4, Makcu-
MarsnbHble yribl gocturatoT 12°. Tepputopun ¢ agnana3oHoM BbicoT oT 60 fo 80 m 3aHumatoT okosno 19% nno-
waau Bogocbopa, 80-100 M — 22%, 100-120 m — 27%. Okono 70% Tepputopun Bogocbopa UMEET KPYTU3HY
CKFMOHOB [0 1°, MOBEPXHOCTM C KPYTU3HOM 1-2° 3aHumaioT 23,2% nrowaau, 2-3° — okono 5%. CKoHbl ceBep-
HOW 3KCMo3uuun 3aHMMatoT 42,4% TeppuTtopumn Bogocbopa, toxkHom — 25,4%, BoctouHon — 23,9%, 3anagHom —
8,3%. [laHa oLeHKa XO3AMCTBEHHOr0 OCBOEHMS OaHHbIX 3eMenb. Pa3paboTaHbl 3NIEKTPOHHBIE TEMaTUYeCKme
KapTbl BbICOTHbIX OTMETOK, YIfIOB HAKMOHA M SKCMO3ULIMN CKITOHOB, MO3BOSISIOLLME OCYLLECTBMAATL NPOEKTHbIE
paboTbl No necomenvopauum arponaHaLwadgToB. Micnonb3oBaHne AaHHbIX ANCTAHLMOHHOIO 30HANPOBAHMS U
reouHOPMaLMOHHbIX TEXHOMOMMN A4aeT BO3MOXHOCTb MPOBOAUTHL OLIEHKY TEKYLLEro COCTOSHMS KOMMOHEH-
TOB, OCYLLECTBIIATb TemMaTudeckoe KaptorpadvpoBaHve. B pesynbTaTe nosbiwaeTcs 3apeEKTUBHOCTb MPO-
BeAEHUS1 paboT NO MMaHMPOBAHWIO M MPOEKTUPOBAHMIO YCTOMYMBLIX Y MPOAYKTUBHBIX arposrieconaHalwadTos,
NPOTUBO3PO3MOHHOMY NTECOMENMOPATMBHOMY 0BYCTPONCTBY BOAOCOOPOB.

Knroyeenle cnoea: azponeconaHowaghmel, 8000c60pbI, 2e0UHGOPMAUUOHHbIE CUCMEMBI, pPerbegh
8000cbopos.
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ABTOpCKMI Bknag. Bce aBTOpbI HACTOALWEro NCCNeaoBaHWs NMPUHMManM HenocpeacTBEHHOe yyacTue B MiaHupoBa-
HWW, BbINOMHEHUN UNM aHanu3e AaHHOro uccrieqoBaHus. Bce aBTopbl HacTosilel cTaTbW 03HAKOMWUANCL C MpeacTaB-
TIeHHbIM OKOHYaTeslbHbIM BapnaHToM 1 ogobpunu ero.

KoHdnuKT nHTepecoB. ABTOpbI 3a8BMAIOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

BBepeHue. CeBepHas 4yacTb EpreHMHCcKon BO3BbLILLEHHOCTW, B rpaHuLax Bonrorpagckon
obnacTtun, TpaaMUMOHHO MCMOoNb3yeTecs As NPOU3BOACTBA CEMNbCKOXO35IMCTBEHHON NPOAYKLUUK, B
BMAE NONEBbLIX N NACTOULLHBLIX yroann. HebnaronpusiTHble NposiBNEHUsT NPMPOLHbIX (DaKTOpOoB B
coyeTaHUM C HeafdanTMPOBAHHOM arpoOXo3AVCTBEHHOW OeATENbHOCTbIO, OTCYTCTBMEM NOYBO3a-
LWMTHOW OpraHM3auun 1 yyeta naHgwadTHO-3KONOrMYecknx 0CO6EHHOCTEN TEPPUTOPMM, B HacT-
HOCTU penbeda, NPUBOOUT K PasBMUTUIO NPOLECCOB Aerpagaunmn CeflbCKOXO3AMCTBEHHbIX 3EMESb.
Kak crneacrtene Bo3pacTaloT PUCKU MPOSIBIIEHMS KaTacTpodmyeckux HeobpaTUMbIX NOCeacTBUIA
(pa3BnTMA NMHENHBIX hOPM 3P03UN, BblAyBaHME BEPXHErO MIO4OPOAHOro crios noysbl 1 Aop.) [1,
2, 3]. NposiBneHne npoueccoB gerpagaumm otmedaetca B 27 pernoHax Poccuiickon denepaunn,
cymMMapHas nnowagb aerpagmMpoBaHHbix 3emens npesbiwaeT 100 mnH. ra [4].

CeBepHas YacTb EpreHnMHcKon BO3BbILLEHHOCTU — 3TO MOPKONOrnvYeckoe NpPoaAoIKeHNe
MprBOMKCKOM BO3BLILEHHOCTU B Mexaypedbe Bonrn u [loHa, oHa BbITAHYTa B MEPUANOHANbLHOM
HanpaBneHuMn ¢ ceBepa Ha tor. O6wasa nnowaab pernoHa 850,1 Tbic. ra. Penbed BO3BbILLIEHHO-
CTW PaBHWHHbLIN, NPEACTABMEHHbIN NPENMYLLECTBEHHO CYOropm3oHTanbHbIMU MOBEPXHOCTAMU C
KPYTU3HON MeHee 2° [5]. PacuneHeHHOCTb TeppUTOPUN OBPaXKHO-0arnoO4YHON CETbIO B CPEAHEM
paBHa 0,76 kKM/kM?

CenbCcKoxo3sMCTBEHHOE Ncnonb3oBaHne 3emernb goxoauT Ao 80% ot obulen nnowanun. B
CTPYKTYp€E 3eMerlbHbIX pecypcoB nawHsa 3aHumaeT 54%. KpanHe HU3KM nokasaTtenu eCcTecTBeH-
HOM N UCKYCCTBEHHOM Necuctoctn, meHee 2,5%. CyllecTByolmne Ha CErogHSAWHUA AeHb 3aLUmT-
Hble necoHacaXaeHns He 06pa3syloT 3aKOHYEHHbIX CUCTEM, B MOSTHOW Mepe He BbIMOMHAIT Me-
nuopaTtvBHble U NOYBO3alWNTHbIE OYHKUMK. VX gona B arponaHgwadrax CywecTBEHHO HuKe
pekoMeHOO0BaHHbIX HOPMAaTUBHbIX MoKa3aTenen Ans CyxoCcTernHon 3o0Hbl [6]. Tekylee cocTosHne
necoHacaxaeHui B LeSriOM XxapakTepusyeTCa Kak Hey4OoBeTBOPUTENbLHOE.
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[ns cesepHon 4Yactn EpreHMHCKON BO3BbILLEHHOCTN OOHOW M3 OCHOBHbLIX (OOPM OMyCTbl-
HUBaAHMWS CEJTbCKOXO3ANCTBEHHbIX NaHALWAadTOB ABMASETCS 3p03Us NOYB, A€ UHTEHCUBHOCTL MOY-
BEHHbIX NOTEPb BO MHOrOM 3aBUCUT OT XapakTepuUCTMK penbeda mecTtHocTu. CoBpeEMEHHbLIE Me-
TOAbl UCCIeQOBaHNA, B TOM YMCHe reonHOpMaLNOHHbIN aHann3 BogocbopoB, NO3BONSOT NPo-
BECTW OLEHKY penbeda 1 TeKyLMX NpoLeccoB Aerpagauuun B arponangwadtax [7, 8, 9].

Llenb nccnegoBaHuin 3akmntodanach B OLEHKE MOTEeHLManbHON 3pO3NOHHOM ONacHOCTU Ha
OCHOBE aHanusa reomMoponornvyecknx XxapakTepucTuk TEPPUTOPUN UCCreqoBaHUA, MoKasaTe-
newn KPYTU3HbI 1 3KCMO3ULMKN CKIOHOB C pa3paboTKON COOTBETCTBYIOLLMX TEMATUYECKNX KapT.

Matepuanbl u metogbl. OObLEKTOM WUCCNEOOBaHUN SABMANCS BOAOCOOPHbLIN ©accenH
CapnuHcknx osep.

Tepputopus Bogoctopa CapnunHckmx o3ep (PUCYHOK 1) pacnonoxeHa B BOCTOYHOM 4acTu
EpreHnHcKon BO3BbILLEHHOCTH.
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PucyHok 1 — KocmokapTa Bogocbopa CapnuHCKMX 03ep B BOCTOYHOW YacTh EpreHnHCKom BO3BbILLEHHOCTM
Figure 1 — A space map of the Sarpinsky Lakes catchment area in the eastern part of the Ergeninsky upland

Bogoc6op CapnuHckux 03ep B BOCTOMHOM YacTh EpreHnMHCKON BO3BbILLEHHOCTU ABNAETCS
BOIMKCKMM BO4OCOOPOM, BTOPbLIM MO MoLwanm B CEBEPHON YacT EpreHMHCKON BO3BLILLEHHOCTU.
leorpadpmyeckn gaHHbIN BOOOCOOp pacnonoxeH mexagy 48°27' n 47°42' ¢. w. MNMpoTAKEHHOCTb
Bogocbopa B HanpaBneHun ¢ ceBepa Ha tor 82,5 KM, MakcumanbHasi wnpuHa — 41,4 km.

MeTtoaumka onpegeneHns reomoponorMyecknx XapakTepUCTUK OCHOBaHa Ha MCMOosb30-
BaHUKN undpoBbix mogenen penbeda (LUMP) n T’MC-texHonornn ans cosgaHvs BEKTOPHbIX KapT
KOHTYpPOB BOA0COOpPOB Ha OCHOBE kKOCMOCHMMEKOB [10, 11].

Ha ocHoee LJMP paspabaTtbiBaloTCsl TEMaTUYeCKMe KapThl KPYTMU3HbI, YKITOHOB CKITOHOB Y
N30nnHenHbIe KapTbl penbeda [12].

KapTorpadmyeckne nporpammbl, Haxogswmecs B cBobogHoM goctyne, Hanpumep QGIS,
UMEKT MHCTPYMEHTbI aHanu3a NPOCTPaAHCTBEHHbIX AaHHbIX, YTO obecnednBaeT pa3paboTKy kap-
Torpadomyeckmx mogenen. TemaTnyeckoe kapTorpachmpoBaHne C UCNONb30BaHMEM MHCTPYMEHTA
CO30aHNA N30MMHUI NO3BONSET MPOBECTM ANCKPETHOE OTOBpakeHue AaHHbIX O penbede Teppu-
TOPUKN NCCregoBaHUN C CO30aHNEM KapT KPYTU3HbI, YKIOHOB M 3KCMO3ULUKN CKITOHOB.

MeToguka aHanu3a penbeda 3aknoyaeTcs B CneayroLlem:

- Mo umdpoBon mMoaenun penbeda BblAENSATCA FMHMU OCHOBHbLIX BOAOPA3denoB Bbl-
©paHHoro Bogocbopa;
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- Mo Tonorpagnyeckon kKapTe U KOCMOKapTe YTOYHSIIOTCA IMHUWN BOAOPa3aEeroB;

- CTPOUTCS rpaHnLia M3y4aeMoro OCHOBHOro Bogocbopa;

- B rpaHunuax sogocbopa CTPoUTCHA KapTa BOAOCOOPOB HM3LLMX NMOPSAKOB AN YTOYHEHNS
NPOCTPaHCTBEHHOW NOKanu3auum 1 pacyneHeHHOCTH;

- BbIOENAKTCA KOHTYPbl BOLOCOOPOB HU3LIMX MOPSAKOB, M NPON3BOOMTCA pacyeT xapak-
TEPUCTUK Bogocbopa, nx ctaTuctmyeckas obpaboTka;

- Mo umdpoBon Moaenu penbeda CTPOUTCHA U3ONMHENHAs KapTa BbICOT U YTOYHAETCA Mo
Tonorpadhnyeckon kKapTe U KOCMOKapTe MHCTPYMEHTOM pefaKTUPOBaHUSA U30NUHUIA;

- paspabatbiBaetca LIMP ¢ meTpuyeckMmn koopauHatamu ans BO3MOXHOCTU MOCTpoe-
HUS NPOUN3BOAHBIX KapT;

- Ha ocHoBe LIMP paspabaTtbiBaeTca KapTa KpyTM3Hbl CKIMOHOB, KapTa YKMOHOB, KapTa
3KCMO3ULUN CKIOHOB;

- NpoBOAMUTCA aHanua penbeda no NUHUKM Npoduns B BbIGPAHHOM HanpaBfeHUN, Peko-
MeHAyeTca nonepeyHsin Npodusb OT BOAOpa3aena Yepes Tanbeer 4o Bogopasaena;

- paccUMTbLIBATCA XapakTepUCTUKN Npochnns ¢ onpegeneHmemM hopmbl, YrioB HaKMoHa 1
YKITOHA CKIMOHOB M UX CTaTUCTMYECKMX MapamMeTpoB;

- no UMP cTtpouTcs TpexmepHas mogens penbeda.

Pe3ynbTaTthl 1 ux obcyxaeHue. lNpn npoBeaeHn reoMHOPMaLMOHHOrO aHanusa pe-
needa Bogocbopa Obiniv NOCTPOEHbI NMMHUK 215 BOLOTOKOB, CyMMapHasi NPOTSXXEHHOCTb KOTO-
pbix coctaBuna 897,2 kM. OueHmMBanucb BOAOTOKN ANWHON MO TanbBery He meHee 250 M u rny-
OMHOM NOHWXEHNSI HE MeHee 1 M OT obLLEero ypoBHS MECTHOCTU. MpOoCTpaHCTBEHHbIE XapaKkTepu-
CTUKKM penbeda BogocbopHoro 6accentHa CapnmnHcknx o3ep nNpuBeaeHsl B Tabnuue 1.

N 2 (74), 2024

Tabnuua 1 — NpocTpaHCTBEHHbIE XapaKTepUCTUKKN penbeda Bogocbopa CapnmHCKnx o3ep
Table 1 — Spatial characteristics of the relief of the Sarpinsky Lakes catchment area
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Bopoc6opHbin 6accertH CapnmMHCKMX 03ep 3aHuMaeT nnowagb 214,3 Tbic. ra. K ocobeh-
HOCTSIM TEpPPUTOPMM OTHOCMTCSH OTCYTCTBUE MOCTOSIHHbIX BOAOTOKOB. CyxoforbHo-6anovHas
CeTb, kak MPaBuIO, He PasfeneHa Ha CamMoCTOATeNbHbIE Bogocbopbl. [py 3TOM 3Ha4YeHUe Kpy-
TU3HbI CKIOHOB, B cpeaHeM 1,39°, camoe BbICOKOE M3 BCeX KPYMHbIX BOAOCGOPOB CEBEPHOI Ya-
CTW EpreHnHCKon BO3BbILLEHHOCTH.

Mpn un3yyeHun oporpadmyeckmx ocobeHHocTeln BogocbopHoro GaccenmHa CapnuMHCKUX
03ep U aHanusa penbeda ObInn NOCTPOEHbI MTMNCOMETPMYECKME NPOUIM BLICOT B HaNpaBneHu-
SIX C 3anaga Ha BOCTOK M ¢ ceBepa Ha tor. [NMpodunb penbeda "3anag-soctok" Bogocbopa noka-
3aH Ha PUCYHKe 2.

®
N
©
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PucyHok 2 — MNpodunb penbeda B HanpaBneHnn 3anag-BoCToK
Figure 2 — Relief profile in the west-east direction

TyNnYHBIN NS 3y4aemMoro BO4OCcOopHoro 6accenHa npotuib NPOTAKEHHOCTBIO 26,2 KM
B OCHOBHOM MPOXOAWT MO BOAOPasfenbHbLIM M NPUBOAOPA3AENbHLEIM ydacTkaMm, ¢ nepenaom
BbICOT 98,2 M. AHanus npoduns yKa3b|BaeT Ha He3HauYNTENbHbIN CPeHUIN Yron HaKoHa CKIoHa
0,22°, npu MakcUManbHOW KpyTU3HE 4,53°. BocToyHasi YacTb CKMOHa Mo paccmartpusaemMomy
npocbmmo 3aKaH4YMBaeTCsl OTHOCUTENBHO PE3KUM MOHMKEHUEM BbICOTbI penbeda ¢ 91 0o 63 m,
npu NpoTskeHHocTn 1,1 Km.
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Mpodunb penbeda Bogocbopa CapnmMHCKMX 03ep B HanNpaBrneHun ¢ ceBepa Ha or npea-
CTaBrneH Ha puUCyHke 3.

N 2 (74), 2024
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PucyHok 3 — lNpodunb penbeda B HanpasreHnn cesep — or
Figure 3 — Relief profile in the north—south direction

Ha runcomeTtpunyeckom npodune, NOCTPOEHHOM B HanpaBfieEHWM CEBEP — I MPOTSKEH-
HOCTbIO 82,5 KM 1 nepenagom BbICOT 24,2 M, CpeaHAs KPYyTU3Ha CKINOHOB cocTaBuna 0,02°, mak-
CUMarsibHbIV YroNn HaknoHa CKIioHa 10,34°. OTMeTUM Hanuuue Ha npodune 25 3Ha4nMbIX BPE3OB,
npu cpegHen ANnMHe HakKMOHHbIX MOBEPXHOCTEN B HanpaBneHnn OT BOAOPA3AeNoB A0 TanbBeros
paBHon 3,3 KM.

AHanus penbeda uccnegyemoro BogocbopHoro 6accenHa no npodunsm ¢ IpO3NOHHOMN
pacuneHeHHOCTbI0 TeppuTopum 0,43 KM/KM? BbISIBUN NpeoGnafaHne noBepXHOCTEN C KpYTW3HOWM
YKIOHaMn o 19, Mexay Tem OTCYTCTBME MOYBO3ALLMTHON OpraHnsaumMm TEPPUTOPUM U 3AKOH-
YEHHbIX CUCTEM 3aLUUTHBIX NIECOHACaXXAEHUI aenatT arponangwadytel BogocbopHoro 6accenHa
CapnuHcknx o3ep ya3BMMbIMK ANs MPOSBEHUSA NPOLECCOB 3p03un 1 gednauumn noys. Maxort-
Hbl€ CKMOHbI HYXOAKTCA B MPOTUBOSPO3NOHHOM fIECOMENNOPATUBHOM OBYCTPOMCTBE C Yy4EeTOM
BbISIBNEHHbIX NOKa3aTenen penbeda.

Ona cdopmmnpoBaHns MHOPMaLMOHHO-KapTorpadmyeckoro obecnevyeHns nnaHnpyembix
arpornecomenMopaTtmBHbIX paboT Ha TeppuTOpUM UccrnegoBaHWUiA paspaboTaHbl TemMaTUveckue
KapTbl penbeda, KpYTHU3HbI U SKCMO3NLMM CKITOHOB.

BbICOTHbIE OTMETKM MECTHOCTW, B YaCTHOCTM MpEBbILIEHNE MeXAy BoAopasgeribHbIMU
NIMHNAMMK N TanbBeramm KOHKpPEeTHOro Bogocbopa, onpeaenstoT 6asnc 3po3nn 1 NoTeHUManbHyo
OMacHOCTb MPOSABIEHNST 3PO3MOHHbIX NPOLECCOB. N3onmHeHasn kapTa BbiCOT TEPPUTOPUN BOAO-
cbopa CapnunHckMxX 03ep NpeacTaBrneHa Ha pucyHke 4.

BoicoTta, m
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PucyHok 4 — sonuHenHas kapTa BbICOT TeppuTopmm Bogocbopa CapnuHcKknx osep
Figure 4 — Isolinear elevation map of the Sarpinsky Lakes catchment area
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MMcTorpamma pacnpefeneHns BbICOTHBIX OTMETOK Ha Tepputopuu BogocbopHoro 6ac-
ceviHa CapnuHCcKux o3ep NpeacTaBneHa Ha pucyHke 5.
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PucyHok 5 — PacnpegeneHue Tepputopumn Bogocbopa CapnmHcKnx o3ep no BbicOTam
Figure 5 — Distribution of the Sarpinsky Lakes catchment area by altitude

lMnowaab TeppuTopun C AnanasoHoM BbICOT penbeda ot 60 o 80 M 3aHMMaET OKoso
19%, 80-100 m — 22%, 100-120 m — 27%,

M3onuHenHas kapTa pacnpeneneHns yrioB HaknoHa CKNoHOB Ha TeppuTopun Bogocbop-
Horo 6accenHa CapnnHCKMX 03ep NpeacTaBrneHa Ha pUCyHKe 6.
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PucyHok 6 — KapTa gnanasoHoOB KpyTU3HbI CKITOHOB Bogocbopa CapnuHckux o3ep
Figure 6 — Map of slope steepness ranges for the Sarpinsky Lakes catchment area

VMcnonb3oBaHne KapTorpaduyeckux AaHHbIX pacnpefeneHnsi YrioB HakroHa CKMIOHOB
OaeT BO3MOXHOCTb COOTHECEHMS 3eMeNb MO KPYTU3HE C MMELWMMNUCS NoWwaaHbIMA U KOOPAU-
HaTHBIMU XapaKkTepucTMKaMu MO NMPOTUBOIPO3MOHHBLIM 3eMENbHBIX hoHAam (MprBOLOpa3nesnb-
HOMY, npuceTeBoMy, rmaporpadudeckomy). MNMonyyeHHble pacyeTHble AaHHbIE CNOCOOCTBYIOT Ka-
YECTBEHHOMY M1IaHUPOBAHUIO N MPOEKTUPOBAHUIO MOYBO3ALLMTHBLIX 1ECOMENNOPATUBHBLIX MEpPO-
NpUSTUA B YCNOBUAX nccregyemoro BogocoopHoro 6acceriHa [13, 14].

cTorpamma pacnpefeneHnst YrioB HakroHa CKIIOHOB TeppUTOpUM BOoZocOGopHOro bac-
celiHa CapnnHCKMxX 03ep NPeACcTaBneHa Ha PUCYHKe 7.
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PucyHok 7 — PacnpegeneHue Tepputopum Bogocbopa CapnuHckux o3ep
Mo yrriam HakrioHa CKIMoHOB
Figure 7 — Map of slope steepness ranges for the Sarpinsky Lakes catchment area

OueHka TeppuTopum BogocbopHoro 6accenHa CapnuUHCKNX 03ep Mo KPYTM3HE yKasbiBaeT
Ha npeobragaHne CKNOHOB € KpyTM3HoM oT 0 Ao 2° (93%). Ha 3emnsax rugporpadgpuyeckoro poH-
Ja MakcumManbHas KpyTU3Ha CKITOHOB 11,92°, CBMAETENbCTBYET O BbICOKOW MOTEHUNasribHOW 3po-
3MOHHOW onacHoOCTU TeppuTopun. HecmMoTps Ha AoBONbHO GONbLIOK nepenan BbICOT, penbed
BogocbopHoro 6acceHa CapnmMHCKMX 03ep ABMSAETCA TUMUYHLIM PABHMHHBIM, CYOropM3oHTarnb-
HbIM. [1OBEPXHOCTU B OCHOBHOM MMEKT HEGONbLUNE Yribl HAKIMOHOB, CKIOHbI Banok npenmylle-
CTBEHHO BbIMOMoXeHbl. B Lenom Tepputopus Bogocbopa 6naronpuatHa ons opraHn3auumn cenb-
CKOXO35IMCTBEHHON OEeATENBbHOCTU B BUAE NONEBBLIX U NAaCTOMLLHbBIX Yrogui.

Mpn NPOTMBOSPO3NOHHOW OpraHn3aLmMm TEPPUTOPUN HEODXOOMM YHET NMEIOLLMXCA IKCMO-
3MLUMOHHbLIX pasnuyumMin. AKCNO3MLUMS CKIIOHOB OnpeaensieT MHTEHCUBHOCTbL MOBEPXHOCTHOIO CTOKa
N BENWYMHY MOYBEHHBbIX NoTepb. Ha pucyHke 8 npuBegeHa kapTa 3KCMO3ULMKU CKIOHOB BOAO-
cbopHoro 6accenHa CapnmMHCKMX 03ep.
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PucyHok 8 — Qkcnosumuma cknoHoB Bogocbopa CapnuHCKMX 03ep
Figure 8 — Exposition of the slopes of the Sarpinsky Lakes catchment area
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CornacHo nonyyYyeHHbIM AaHHbIM NMOBEPXHOCTU N BOAOTOKM TeppuTopumn Bogocbopa Cap-
MUHCKNX 03ep OPMEHTMPOBaHbI B OCHOBHOM Ha BOCTOK, YTO yKa3blBaeT Ha NPeuMyLLeCTBEHHO ce-
BEPHYIO U I0XKHYI0 aKcrnosuumio 6eperos 6anok.

lMuctorpamma pacnpegenenus Bogocbopa CaprnmHCKMX 03ep MO 3KCMO3WLMKM CKIOHOB
npeacTaBneHa Ha pucyHke 9.
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PucyHok 9 — PacnpegeneHue cknoHoB Bogocbopa CapnmHCKnx 03ep no akenosvumn, %
Figure 9 — Distribution of the slopes of the Sarpinsky Lakes catchment area by exposure, %

Ona TeppuTtopum BogocbopHoro 6accenHa CapnuHCKMX 03ep AOMUHMPYHOLWUMKA MO MNo-
LLaamn SABNSIOTCA CKMOHbI CEBEPHON 3KCno3numm (42,4%), NpOMEXYTOUHbIE NOKasaTenu y CKIOHOB
HOXKHOM (25,4%) 1 BocTOYHON 3kcno3uumn (23,9%), HaumeHbLIaa AoNs Y CKNOHOB 3amnagHon 3KC-
nosunumm (8,3%).

Busyanusauusi TpexmepHoro nsobpaxeHus penbeda CaprnmHCKMX 03ep NnokasaHa Ha pu-
cyHke 10.

[

PucyHok 10 — TpexmepHas kapTa penbeda Bogocbopa CapnmHCKmx 03ep
Figure 10 — Three-dimensional relief map of the Sarpinsky Lakes catchment area

3aknto4eHue. ArponaHgwadTbl ceBepHOM YacTu EpreHMHCKON BO3BbILLEHHOCTU NOABEPXKEHbI
3PO3MOHHbIM MpoLLeccaM M OMNYCTbIHUBAHWUIO, OHWU HYXXOAKTCA B KOMMNIEKCHOM arporiecomenmopaTue-
HOM OGYCTpPOMCTBE C UCMOSb30BaHNEM pa3paboTaHHOro MHopMaLnoHHO-KapTorpaguyeckoro obec-
neyeHus arponecomennopaTmBHbIX paboT.

Ona arponaHgwadToB BogocbopHoro H6acceiHa CapnuHCKMX 03ep C MCNONb30BaHUEM reo-
NMHGOPMaLIMOHHOIO KapTorpaduyeckoro aHanmnsa obina gaHa OLeHKa M CoCTaBneHbl KapTbl MPOCTpaH-
CTBEHHbIX XapaKTepucTuk penbeda, BANAIOLLMX Ha Pa3BUTME SPO3NOHHbLIX NPOLLECCOB.

MonyyeHHble pacyeTHble XapakKTepUCTUKM penbeda CapnuUHCKMX 03ep OaloT BO3MOXHOCTb
YCTaHOBUTb BEPOATHOCTb Aerpajauun 3emernb B CneacTBue BO3AENCTBMS BOOHOW 3pO3UKU, YTO OCO-
GEeHHO Ba)XHO 4SS NIAHWPOBaHUS U NPOBEAEHMST MPOTMBO3PO3NOHHOW 3allMTbl arposiaHiwadToB.
CocrtaBneHHble KapTbl penbeda, KPYTU3HbI M 3KCMO3ULUN CKITOHOB MOrYyT OblTb MCMNONb30BaHbl Ans
necomennopaTMBHOrO MOYBO3aLLUTHOIO OOycTponcTBa M (POpMMPOBAHUS 3PO3MOHHO Oe3omacHbIX
YCTONYMBBLIX arponaniwadToB CEBEPHON YacTn EpreHnHCKOM BO3BbILLEHHOCTMW.
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Conclusions. Agrolandscapes of the northern part of the Ergeninskaya Upland, subject to
erosion processes and desertification, need comprehensive agroforestry reclamation with the use of
developed information and cartographic support for agroforestry reclamation works.

For the agrolandscapes of the drainage basin of the Sarpinsky Lakes, using geoinformation
cartographic analysis, an assessment was made and maps of the spatial characteristics of the relief
that affect the development of erosion processes were compiled.

The obtained calculated characteristics of the relief of the Sarpinsky Lakes make it possible to
determine the probability of land degradation from the impact of water erosion, which is especially im-
portant for planning and carrying out anti-erosion protection of agricultural landscapes. The compiled
maps of relief, steepness and exposure of slopes can be used for forest reclamation of soil protection
and the formation of erosion-safe sustainable agricultural landscapes in the northern part of the Erg-
eninskaya Upland.
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Abstract
The aim of the research was to reveal the current global progress and landmark results in the field of pre-
venting the negative effects of desertification and degradation. The research objectives included: obtaining
materials from public access data from various search engines (Web of Science Core Collections, Scopus)
and their classification, describing the results and summarizing the main successes and significant
achievements. Materials and methods. A polysystem methodological approach was used to search and
synthesize information. The study is based on a structured review of modern world scientific research, from
which it is possible to highlight knowledge about the current development of global trends in the field of driv-
ing factors of desertification and degradation, as well as ways and methods of their prevention. Results
and conclusions. There are four main research areas: 1) the main driving forces of desertification and
degradation; 2) remote sensing of the Earth from space and digitalization of desertification monitoring; 3)
the role of biotechnologies in eliminating and preventing degradation and desertification processes; 4) glob-
al, regional and national programs in the field of solving climate problems, restoring and preserving biodi-
versity. The driving mechanism of desertification under the complex influence of an extremely dry climate
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