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Aunomauun. Paccmampueaemcs —enusHue O0moOenbHLIX  2e0MOPHOMEMPUYECKUX
noxazameiei, Ha CBOUCMEA NAXOMHBIX CENbCKOXO3AUCMBEHHbIX Y200ull. bblio 8axicHo
NOKA3amb NOMEHYUA UCNOIb308AHUSL NPEONa2aemMol MexXHOI02UU 8 cghepe NoBbluleHUs
9KOHOMUYecKoU 3gppexmusnocmu ynpasienus marvimu meppumopusmu. Coenar 61600
0 B03MOJICHOCHIAX UCNONb308AHHOU MEMOOUKU, OnpedeieHbl chepbl ee npumeHeHus 8
npakmuyeckom u 2eozpaguueckom niawe. llpoeeden ananuz ucnonb308aHus NAXOMHbBIX
3emenb, OaHbl PeKOMEHOAYUU NO YIVHUEHUIO CUMYayull 8 cghepe 3eMaenoib3068aHUs.
Knrouesvie cnosa: cenvckoe Xxo3A1cmeo, CenbCKOXO3AUCMEEHHble Y200bs, Yugdposoe
MoOenupoganue penvegha, 2eouHpopmayuorHoe Kapmoepaguposanue,
eeomoppomempus, anaiuz penvepa, ceomoppomempuueckui ananus, 1UC ArcGIS,
peunotl bacceu, Bunopeil.

BBeaenue

CerogusmiHee pa3ButHe B cdepe TeOMH(OPMAIMOHHBIX TEXHOJIOTHHA JOCTHUIIIO
HEBUJAHHBIX TMpexkae BbICOT. C TIOMOLIbIO DPA3IMYHBIX TEXHUYECKUX CPENCTB U
KOMITBIOTEPHBIX TPOrpaMM CTald BO3MOXKHBIMM YAAJIEHHOE IONydeHHe M 00paldoTka
reorpaduyeckux MaHHBIX, a TaK K€ MX aHalIu3, pe3yJbTaTbl KOTOPOrO MPHUBOAAT B
KOHEYHOM HMTOT€ K CYIIECTBEHHOMY YJIyUILICHUIO B c(pepe 3eMIIeTIONb30BaHus, U B IIEPBYIO
ouepeib — CENbCKOX03MCTBEHHOTO.

B Hacrosiiee BpeMsi reoMOp(pOMETPUYECKUI aHAIM3 ONpeeNsieTcsl B KadecTBe
OJTHOTO M3 METOJIOB COBPEMEHHBIX TeOMOpP(OJIOrHYECKUX HCCIIEOBAaHUN, U €ro
UCTIONIb30BAHUE IIO3BOJIIET TMOJy4YaTh M M3ydaTh pPa3HOOOpasHbIE KOJIMYECTBEHHbBIE
XapaKTepUCTHKH (OpM penbepa Ha OCHOBE CUCTEMBI CHIEMAIbHBIX U3Mepenuit [1-3; 6; §;
10-12; 15; 16]. Pons 1 3HaueHne Takux MOPPOMETPUUECKUX XaPAKTEPUCTUK 3HAUUTEIILHbI
B IIpolecce KOMIUIEKCHOTO H3yuYeHHMs M KapTorpadupoBaHHs TEppPUTOPHM pa3zHOTro
UEePapXUUYECKOro YPOBHS U MACIITAOHOM pa3MEepHOCTH, B JaHAIIA()THOM IJIAHUPOBAHUU U
NPOTHO3WPOBAHUM WX COCTOSHMS M JajbHEHIero pa3BUTHS, IPH OpraHu3alud |
OCYIIIECTBIICHUN UHXEHEPHO-TEOJIOrMIeCKUX u3bickanuii u ap. [1; 8; 10; 11; 16]. Penbed u
€ro pasiIMyHble MapamMeTpbl — HauOojiee BaKHBI KpPUTEPUH, HCIONB3YEMbIH M TIpU
BBIZICJICHUH TIPUPOIHO-TEPPUTOPUATIBHBIX KOMIUIEKCOB PAa3HBIX KJIACCU(HKAIMOHHBIX
panros [2; 5; 10; 13; 15].

[Tomyuaemble B pe3yibrare TeoMOpP(QOMETPHUECKOTO aHajiM3a XapaKTePHCTHKU
HAllUIA CBOE NPHUMEHEHHE U B CEIBCKOM XO03sMCTBE. OHM MO3BOJSAIOT JOCTATOYHO JIETKO
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BBISIBUTH YYACTKH, MECTHAs JTaHamadTHas crieruduka v pesbed KOTOPhIX JIMOO0 00Ierdaer,
a100, HAmpPOTHB, MEIIAET OCYLIECTBICHUIO M PAa3BUTHUIO KAYE€CTBEHHOTO 3eMJIC/ICNUS U
MOBBIILICHHOM YpOKallHOCTH BO3JENBIBAEMBIX KYJIbTYp, W IpU HEOOXOAUMOCTH —
BBIYMCIIUTD UX pa3lIMuHble napaMeTpbl U nokazarenu [1; 4; 11]. OcoOenHo npumedaTenbHa
3Ta TEXHOJOTUS TEM, YTO MO3BOJISIET ¢ MUHUMAJIbHBIMU (DMHAHCOBBIMU 3aTpaTaMu IIOMOYb
B IUIAHUPOBAHUM HE B MOJHON Mepe (PUHAHCOBO U MaTepUaIbHO 00ECIIEYEHHBIM paiioHaM
u TeppuropusiMm. B PecrryOiinke MopaoBust uMeeTcsi HECKOJIBKO TaKUX PaiOHOB, a 0acceiH
peku Bunpapeit (miomans 1140 km?; OGacceitn pex Ilapua — Bag— Mokma — Oxa —
Bonra) kak pa3 pacnonoxen (puc. 1) B mpezieniax yeTblpex u3 HuX: ATIOpbEeBCKOM, 3y00BO-
[onstackom, KoBbuikuackom u  TopOeeBckoM (Ha OONbIIEH YacTH  TEPPUTOPUHU
nocnenHero). Ilpuuem Haunbonee OCBOGHHOM B CEIbCKOXO3SHCTBEHHOM OTHOILEHUHU
SBJIAIOTCS LEHTpalibHAsi M, OCOOCHHO, BOCTOYHAS 4acTh OacceliHa, B TO BpeMs Kak B
3amaHON Npeo0IIalatoT JIECHbIE MACCUBBI.

:| bacceiH peku Buhgpen TopOeeBCKUA panoH

Puc. 1. Pacnonoxenue OacceitHa p. Bunnapeit Ha Tepputopun MopaoBuu
(BHE MaciTaba).
MarepuaJbl 1 METOIbI

[TepBsiii 3Tanm paboOThl COCTOSUT B MOJOOPE MCXOIHBIX JAHHBIX Ha HCCIETYEMYIO
TEPPUTOPHUIO U UX TPEJCTaBICHUH B HY>KHOM BHe. L{udpoBbie nanHbie 11 pabOTHI C
BEKTOPHBIMHU CJIOSMU 3JIEMEHTOB peibeda, TOPU30HTaNIEH, OTMETOK BBICOT U ypPE30B
BOJBI Tomorpaduueckoil kaptel PecnmyOmumku MoppoBusi macmTaba 1:200 000,
HOCJEIYIOMEero IM(GpPOBOro MOJECIUPOBAaHUS peibeda U MOCTPOEHHUS CEpUH
NPOM3BOJHBIX KapT W Mojesiell ObUTM TOJlyueHBbl B PE3yJIbTaTe BBIMOJHEHHS CEepHU
npensinymux padot [10; 11; 14]. JlaHHBIE HCXOIHBIX CIOEB OBLIU DKCHOPTHPOBAHBI B
I'MC ArcGIS, B ¢yHKIMOHaNE KOTOPOH 3aJIOKEHbl KaK BO3MOXHOCTH aHajlIu3a
HOJYYEHHBIX MOP(QOMETPUUYECKUX XapaKTEpPUCTHK penbeda, Tak U OCYLIECTBICHMS
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OaccertnoBoro monenupoBanus [5; 10; 11; 13]. 3aTem pemanace 3amada MOCTPOCHUS
mudposoit mogenu penbeda (LIIMP) [1-3; 5-7; 10] Ha uccnenyemyro TEppUTOPHUIO
(puc. 3).
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Puc. 3. IludpoBas momens penabeda B mpenenax CelbCKOXO3IHCTBEHHO
OCBOGHHOM yacTH OacceitHa p. Bunapei (BHe macimTaba).
Cocmasneno asmopamu

YTpupoBaHHas B IBETOBOM B OTHOILECHHUU THIICOMETPUYECKAs IIKajla MPUMEHEHA
C LENbI0 JIYYIIEro paziudyeHUs Kaxaod u3 13 OTHAeNbHBIX CTyNEHEH IIKallbl BBICOT.
W3nauvansao [IMP co3naBanack Ha ropasao OOJNBIIYIO TEPPUTOPHUIO, HEKETH IUIOMIATh
[EHTPaJFHOW M BOCTOYHOM 4acTeil OacceiiHa p. Bunmpei, sl MOBBIIICHUST KadyecTBa
UHTEPIOJIUPOBAHUS U TOYHOCTH MOJIETUPOBaHMs. 3aTeM Ha €€ OCHOBE Oblia MoJyyeHa
cepusi MPOM3BOJHBIX KapT u moxeneut [3; 5; 10; 11; 15-17], u3 KOTOpBIX B HalIleM
cilydae HanOOJIbIIUI HHTEepeC MpeCTaBIIsAIa KapTa YKIOHOB IOBEPXHOCTH (pHC. 4).
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Puc. 4. Kapra yk/IOHOB TOBEPXHOCTH B Tpelenax CeIbCKOXO3SHCTBEHHO
OCBOCHHOM yactu Oacceitna p. Bunapeii (BHe macmitaba).
Cocmaeneno asmopamu

Pe3yabTarsl H 00CyKACHHE

Ha cnenyromem 3tane OblI NMPOBEJEH aHAIU3 OTIEIBHBIX 3JEMEHTOB peibeda:
OINpEZCIIEHa UX CIIOKHOCTb, a IOJYyYEHHBIC JAHHBIE HCIIOJIB30BAHBI ISl COCTaBICHMS
UEPAPXUUECKON  JIECTHUIBI  BA)XHOCTHM  MTOTOBOro  pesyibprata. (COBMECTHOE
UCTIOJIb30BaHUE W aHAIM3 MOJNYYEHHBIX MOP(QOMETPUYECKUX MOKa3aTeJe BeIUYHH
YKJIOHOB TIOBEPXHOCTH (KPYTH3HBI CKJIOHOB) W aMIUIMTYJbl BBICOT B Ipejenax
Pa3JIMYHBIX TEPPUTOPUAIIBHBIX SYEEK J1aJ0 BO3MOXHOCTb BBIIBUTH YYaCTKH, B pPa3HOU
CTEIICHW TIOABEPKEHHBIE OINACHOCTH BO3ACUCTBHUS HETaTHBHBIX NPUPOJHBIX U
IIPUPOJHO-CTUMYJIUPOBAHHBIX IIPOLECCOB.

B wux wu4ucne, mnpexnae Bcero, TakWe Kak IOATOIUIEHHE, 3aTOIUICHHE W
3a001aunBaHme, CBSI3aHHBIC C BBINIAJICHUEM MOBBIIIEHHOTO KOJHMYECTBA aTMOC(EPHBIX
OCaJIKOB, MHTCHCUBHBIM CHErOTAassHUEM, IOJBEMOM YPOBHS BOJOEMOB U TPYHTOBBIX
Boj. KpoMe Toro, OblIn BBISIBIIEHBI TaKU€ TEPPUTOPUH, TIOYBEHHBIN MOKPOB KOTOPBIX B
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TOW WM HWHOW CTENEHW TOABEPKEH HETraTMBHOMY BO3JCHCTBHIO PA3HOr0 poja
OPUPOJIHBIX U AHTPONOTEHHO  CTHUMYJIHPOBAaHHBIX  AK30TC€HHO-AMHAMHYECKUX
MIPOIIECCOB, MPEXKIEC BCErO CKIOHOBOU 3po3uu [1-5; §; 11]. DT0 mo3BOIMIIO HA OCHOBE
MOJy4YeHHOW HH(POpPMAIMK TPOBECTH OTOOp MOTEHIMATBHO MPUTOJHBIX MaXOTHBIX
3eMellb.

3HaueHUsl KaXJI0TO MPOAHATU3UPOBAHHOTO reOMOPHOMETPUIECKOTO MOKAa3aTeNs
(YKJIOH TIOBEpXHOCTH, OKCIIO3WIUS, IUIAHOBAas KPHBHU3HA, Npo(miIbHAs KpHUBH3HA,
BEPTHKAIBHOE pacuwiCHEHHE, TOPU30HTAIbHOE PACUICHEHHE, HATU4he M KOJHMYECTBO
OCHOBHBIX CTPYKTYPHBIX JIMHHWA W JIp.) PaclpelesUICh 1O IBYyM Kareropusm. [lpu
ATOM MOJIOKUTETIHLHOE BIUSHUE HA KAYECTBO CEIbCKOXO3SHCTBEHHBIX MaXOTHBIX YTOJIUI
OIICHUBAJIOCH B 1 Oasi, a 3a oTpuIIaTeIbHOE, COOTBETCTBEHHO, |1 Oamt canmaics. Takum
o0pa3oM, Cpeau BCEX YYacTKOB CEIbCKOXO3SWCTBEHHBIX YIOJAWi, B JOMOJIHEHUE K
COOTBETCTBYIOIIIMM B TOH WJIM HHOM Mepe WX MPUPOTHO-PECYPCHOMY IOTEHITHAIY,
OBLIM BBISBJICHBI, TPOAHAIM3UPOBAHBI M KapTorpadupoBaHbl aHOManbHbe. OHU OBLITH
OMpe/eNIeHbl  KaK  «HEUCIIONb3yeMbIe  KAYSCTBEHHBIC» W «HCIIOJB3yEeMbIC
HEKa4yeCTBEHHBIE» (pHC. 5).

B pe3ynbTare 3T0 MO3BOJMIO YYE€CTh C OJHOW CTOPOHBI — OTHEIBHBIC YYACTKH
CEJNIbCKOXO3SUCTBEHHBIX YTOJIUN, KOTOpBIE ceiddac HE HCIOJB3YIOTCS, HO MPH 3TOM
00J1a/Taf0T  BBICOKUM  arpoNPOM3BOJCTBEHHBIM W MPUPOIHO-XO3SIHCTBECHHBIM
MOTEHIIMAJTIOM, & C IPYroi — Y4YacTKH, KOTOPbIE HAMPOTHUB, lierecooOpa3Hee ObUI0 Obl
BBIBECTH M3 CEIBCKOXO3SHUCTBEHHOr0 (OoHIa U 000poTa, TepeaaB Mo JPYTHe HYXKJIbI.
TepputopualibHO TepBas TpyNNa yYacTKOB  CEJIbCKOXO3SHUCTBEHHBIX  YTOJUil
IIPAKTHUYECKH MOJHOCThIO MIPUYpOUYEHA K IIEHTpalIbHOM 4acTu OacceitHa p. Bunapeit, a
BTOpasi — K CEBEPO-BOCTOYHOM (cM. puc. 5). [Ipu 3TOM Heucnonp3yemble KaUeCTBEHHBIE
YYaCTKH CEIIbCKOXO3SIMCTBEHHBIX YIOJUH HAXOATCS B HEITOCPEICTBEHHON OJTM30CTH OT
ONMKalIIUX HACEeNEHHBIX MYHKTOB, YTO IMO3BOJIUT BO30OHOBHTH HMX XO3SIMICTBEHHOE
UCIIOJIb30BaHUE B Ka4yeCTBE IMATHM B MAaKCUMAJIbHO KOPOTKHE CpPOKH U C
MUHUMAJIBHBIMU MaTepUAIbHBIMH 3aTpaTaMHu.

[Ipu mpoBeaeHHUM KOMIUIEKCHOTO T€OMOP(HOMETPHUYECKOTO aHaau3a penbeda
Oacceiina p. Bunapeii cpeactBamu TeonHGOPMAITMOHHBIX TEXHOJIOTUN OBLTH MOJTyYEHBI
CJIETyIOIINE PE3YJIbTaThI.

1. BeigeneHsl KaueCTBEHHbIE B MAXOTHOM OTHOIICHHH, HO HE HCIOJIb3yeMbIe B
Hacrosiee Bpems (4acTh U3 HUX — IOJHOCTHIO 3a0pOIICHHBIE) yU4acTKH (CM. puc. 5).
OHu XapaKkTepU3yTCs OTCYTCTBHEM OOJIBIITNX 3HAYEHUN YKIOHOB U TIEPEMNajioB BHICOT,
a TaKkKe HE IOJBEPKEHBI YPE3MEPHOMY BO3JICHCTBUIO TPOIECCOB IMOATOIUICHUS M
3a0omaunBanus. Bce 3T0 rapaHTHpyeT WX BBICOKYIO XO3SMCTBEHHYIO TPOAYKTHBHOCTh U
MO3BOJIIET  NPOTHO3UPOBATH  3HAYUTEIBHYI0  JKOHOMHYECKYID  BBITOAY  OT
BOCCTAHOBJICHHSI HMX TMAaXOTHOTO HWCIIONBh30BAHMS (3€MIICJIEIbUYECKOTO OCBOCHHUS) U
BOBJICUCHUS B XO35HUCTBEHHBIN 000POT.

2. BolgeneHbl HEKaueCTBEHHBIE HCIONB3yeMble Y4acTKu (cM. puc.5). OHu
XapaKTePU3YIOTCS HAIMYUEM BCEX TEX HETATUBHBIX YEPT, KOTOPHIE OTCYTCTBYIOT Y
OTIMCAHHBIX BBIIIE KAYeCTBEHHBIX y4acTkoB. Hambornee onTuManbHBIM X031 CTBEHHBIM
YIPaBICHYCCKUM PEIICHHEM B UX OTHOIIIEHUH OBLIO OBl PEKOMEHIOBATh BHIBECTH TaKHE
TEPPUTOPUU U3 (POHIA CENBCKOXO3SUCTBEHHBIX Yroaui (M, 0COOEHHO, M3 KaTeropuu
MAIIHN) U IepeAaTh Mo APyTue Hy Kbl
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Puc. 5. Pe3ynbprarel aHanmu3a y4acTKOB CEJILCKOXO3SMCTBEHHBIX YTOAUM B Ipeienax
CEITbCKOXO03HUCTBEHHO OCBOSHHOM YacTH OacceitHa p. Bunipeii (BHe MaciiTada).
Cocmaeneno asmopamu

Haubonee nenecoobpa3HbIM cTao Obl MpPOBEIEHHE HA TEPPUTOPUU IOJO0OHBIX
YYaCTKOB TIOCTarpapHbIX 3eMeNb paboT MO JIECOBOCCTAHOBIICHHIO W/WIIM TIOCIIE WX
9KOJIOTUYECKOM peHaTypaluu U peadbmintanun — GOpMUPOBAHKUE HA UX OCHOBE HOBBIX
AJIEMEHTOB MPHUPOIHO-IKOJIOTUYECKOT0 Kapkaca [9] ¢ mocienyromuM BKIIOUYEHUEM B
COCTaB 3eMellb HKOJIOTHUECKOro (pOH/Ia U/MIIH UCTIOIb30BAHUEM B KQUE€CTBE TEPPUTOPHIA
HKOJIOTHUECKOW KOMITeHcanu. TakuM o0pa3oMm, penraanch Obl U 33a4l ONTUMHU3AIIH
JIOKaJIbHOTO M PETMOHAIBHOTO MPUPOIOINOIb30BaHUs B OacceiiHax MaibIX pek [1—4; 6;
9; 10; 15; 16].

BriBOaBI

KomruiekcHble JaHHbIE M TeOMH()OPMAIMOHHO-KapTOrpauuecKue MaTepHalibl,
MOJTy4eHHBIC B pe3ysbrate reomopdomerprueckoro ['MC-ananmmsa mudpoBoit Moaenu
penbeda OacceiitHa p. BuHmpel J0CTaTOYHO JETalbHBI, YTO TO3BOJIET IITUPOKO
HUCIIOJIB30BAaTh nux B O)IHOI71 nu3 TEXHOJIOTUHU OIpCACIICHUA Ka4dyecTBa
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CEJIbCKOXO3SHUCTBEHHBIX yroauii. CTOUT OTMETHTh BO3MOXKHOCTH W HEOOXOAMMOCTH
NPUMEHEHHST COBPEMEHHBIX METOOB IOJIYYCHUS HCXOMHBIX TeOMOP(OIOTHIESCKUX
JMAHHBIX, BKIIIOYAsl IMCTAHIIMOHHBIE METOJbl aHAIM3a, YTO OCOOEHHO BAaXXHO IS
HEJIOCTaTOYHO M3YYCHHBIX W CPABHUTEIBHO YIAJICHHBIX TEPPUTOPHHA. XOTS IEIbIO
JTAHHOW paboTHl SBISUIOCH MCCIIEOBAHUE BO3MOXKHOCTH BBIICIICHHS PA3UYHBIX 10
Ka4eCTBY YYacCTKOB CEJIbCKOXO3SIMCTBEHHBIX YTOAUM IO pe3yibTaTaM IPOBEICHUS
KOMILIEKCHOTO TeOMOP(HOMETPHUYECKOTO aHaIm3a peibeda, H3ydeHHas U MpeaaraeMast
TEXHOJIOTUSI MOKET OBbITh pa3BUTa U MpOpabOTaHa Jaiblle, MPEK/Ie BCET0 BBEACHUEM U
UCTIOJIb30BaHUEM 3HAYUTENIbHOE OOJBIIEro Yuciia KBaTU(pHUKAIMKA B paMKax H3ydeHHUs
OTJENIbHBIX MOP(HOMETPHUUECKUX MOKA3aTEICH.
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Abstract. Today's development in geoinformation technologies has reached
unprecedented heights. With the help of various tools and programmes, it has become
possible to remotely receive and process geographic data and analyse them, which
leads to significant improvements in land use.

In this article, the impact of individual geomorphometric indicators obtained during the
analysis on the properties of arable agricultural land was calculated. It was important
to show the potential of using the proposed technology in the field of improving the
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economic efficiency of managing small territories.

The study area was the Vindrei River basin (area 1140 km’; Partsa river basin — Vad —
Moksha — Oka — Volga, Republic of Mordovia), which is well suited to show the
advantages of the technology being developed. When demonstrating the methodology, it
was important to show how this technology can be used to improve the economic
efficiency of small area management.

The first stage of work consisted in selection of initial data on the investigated territory
and their presentation in the necessary form. At the second stage, the analysis of
individual elements of the relief was carried out: the complexity of their obtaining and
compilation was determined, as well as the hierarchical ladder of importance for the
final result. The joint use and analysis of the obtained morphometric indicators of the
values of surface slopes (slope steepness) and the amplitude of heights within different
territorial cells made it possible to identify areas that are exposed to the risk of negative
natural and naturally stimulated processes to varying degrees. These include, first of
all, such as flooding, flooding and waterlogging associated with increased
precipitation, intense snowmelt, rising water levels and groundwater. In addition, such
territories were identified, the soil cover of which is more or less subject to the negative
impact of various kinds of natural and anthropogenic stimulated exogenous-dynamic
processes, primarily slope erosion. Thus, at the last stage the selection of arable lands
was carried out on the basis of the received information.

The values of each analyzed geomorphometric indicator (surface slope, exposure,
planned curvature, profile curvature, vertical dissection, horizontal dissection, presence
and number of main structural lines, etc.) were distributed into two categories. At the
same time, the positive impact on the quality of agricultural arable land was estimated
at 1 point, and for a negative, respectively, 1 point was removed. Thus, among all the
plots of agricultural land, in addition to corresponding to some extent to their natural
resource potential, anomalous ones were identified, analyzed and mapped. They were
defined as “unused high-quality” and “used low-quality”. As a result of the work, it
was concluded about the possibilities of the methodology used, its scope of application
in practical and geographical terms.

An analysis of the use of arable land has been carried out for the territory under study,
and recommendations have been made to improve the situation in the area of land use.
1t is worth noting the possibility and necessity of using modern methods for obtaining
initial geomorphological data, including remote analysis methods, which is especially
important for insufficiently studied and relatively remote territories. Although the
purpose of this work was to study the possibility of identifying different quality areas of
agricultural land based on the results of a comprehensive geomorphometric analysis of
the relief, the studied and proposed technology can be developed and developed further,
primarily by introducing and using a significantly larger number of qualifications in the
study of individual morphometric indicators.

Keywords: agriculture, agricultural land, digital elevation modeling, GIS mapping,
geomorphometry, analysis of relief, geomorphometric analysis, the GIS ArcGIS, river
basin, Windray.
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