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AHHOTaumna. lMpobnema Aerpagauun v yMeHblIeHWs NA0LOPOANS 3eMeflb CebCKOX03ANCTBEHHOIO
Ha3HayeHUs SBNAETCA OCOBGEHHO aKTya/lbHOW A8 PernoHOB PUCKOBAHHOrO 3emfefenus, TakuxX Kak
Mepmckunit Kpail. B uLensx obecnevyeHns akTyanbHON WMHGOpMauueid 0 TeppuTopuax, NOABEPXHEHHbLIX
3pO3MOHHOI onacHOCTK, pa3paboTaH KapTorpaguyeckunin Be6-cepsmuc. Llenb paboThbl - KapTorpagumyeckas
noafepXKka pasBuTus 3eMeNbHO-UMYLLLECTBEHHOIO KOMIJIEKCa Ce/lbCKOro X035MCTBa B YCNOBUAX 3pO3UK
noys. [ns QOCTMXEHMA Lenn paspaboTaHa MeToAuKa, 0CHOBaHHas Ha IMMC-aHann3e faHHbIX 0 penbede,
noyBax M TMnax 3eM/1eno/b30BaHNs C UCMONb30BaHMEM PAaCTPOBbLIX MOAENeN 1 pacyeTa MHTErpasbHOro
nokasaTenss 3pO3VMOHHOM OMacHOCTW. Pe3ynbTaTOM SABASETCA WHTEpaKTWBHAs KapTa 3pPO3MOHHONA
OMacHOCTU, NO3BOMAOLLAA BM3ya/n3npoBaTb NPOCTPAHCTBEHHOE pacnpejeneHne PUCKOB 3po3uM Mo
MyHMULUMNanbHbIM 06pa3oBaHusM [1epMCKOro kpas W nonayyaTb CTATUCTUYECKYH WHAOpMauMio o
NNoWaAsaxX, MNOABEPXEHHbIX Pa3/IMYHON CTermeHn onacHOCTW. PaspaboTaHHbIi Be6-CepBMC MpK3BaH
CMoco6CTBOBaTL MOBLILIEHUIO YPOBHS  YMNPAB/EHUA  3eME/IbHO-UMYLLECTBEHHbIM  KOMMIEKCOM U
PECYPCHbIM MOTEHLMANOM CeflbCKOro XO03AMWCTBa, 00ecneynuTb BO3MOXHOCTb COXPaHEHWMA LEeHHbIX
3eMe/fIbHbIX MacCMBOB, NOMOYb Pa3BUTUIO 6a3bl NPOLOBOMLCTBEHHOIO 06ecneveHns Kpas 1 yayuyleHnto
COLMANbHBIX YCTOBUIA NPOXMBAHNS.
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Mapping of Erosion Hazard Lands of the Perm Region
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Abstract. The problem of degradation and decrease in the fertility of land is among the most important ones
for our agriculture. This is especially true for regions such as the Perm region, located in the zone of risky
farming and having insufficient resources for farming. For this reason, we have developed a web service
providing up-to-date information on the region’s land and property complexes susceptible to erosion.
The purpose of its creation is cartographic support for the development of the land and property complex of
agriculture in the conditions of soil erosion. The developed web service should help improve the level of
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management of the land and property complex and the resource potential of agriculture, provide an
opportunity to save valuable land, help develop the region’s food supply base, and boost social indices of
people's living. The web service allows opening additional thematic layers, selecting an object in a
municipality for displaying its erosion hazard data; it includes zooming widgets, a full screen mode, a scale
bar; provides an opportunity to track the coordinates of the cursor both in the metric system and in the
geographic one. When interacting with the area ofthe municipality, a block appears containing statistics on the
distribution of erosion hazard on the territory. The developed web service allows improving the process and
quality of land property management in the region. The results of the study make it possible to ensure the
adoption of operational management decisions in the areas of organization of the territory and land cadastre,
organization and implementation of agricultural production, environmental protection, social development,
and entrepreneurship in the municipalities ofthe Perm region.

Keywords: anti-erosion organization of the territory, erosion hazard, geoinformation systems, rural areas,
web service
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BeepeHune

HapylweHne ycToOMYMBOA CUCTEMbl BHELIHEIKOHOMWYECKUX CBSI3E/ CTpaHbl, HapacTarw-
e arpeccmMBHble AeCTBUA ObIBLUMX POCCUIACKUX NapTHEPOB NO OTCTPAHEHWID OTeYeCTBEHHOI
3KOHOMMWKW OT 3anafHOoli 3KOHOMWYECKON cuCTeMbl TPebytoT aheKTUBHLIX Mep No obecneye-
HUIO MPUOPUTETHbLIX HALWOHANbHbIX WHTEPECOB, LeHTPalibHOe MEeCTO Cpefn KOTOpPbIX 3aHUMaeT
cthepa NpoAOBONLCTBEHHOIO 0becrneyeHus.

MocnefHee peanu3yetca MNOCPeACTBOM OCYLLECTBAEHUS arponpou3BOACTBEHHOW Aes-
TEeNbHOCTU, HYXAAKLWencs B MHHOBALMOHHOM PasBUTUU, YyUYLEHUN WUHBECTULMOHHOIO Kau-
mMaTa, COBEPLIEHCTBOBAHUMN Perynupyolnx sosaelictenin [Ywaues, Macnosa, 2022].

OcyuiecTBNeHNe arponpon3BOACTBEHHbLIX MPOLECCOB MPOUCXOANT, B MEPBYHO 0Yepedb, 3a
CYeT MCMO/b30BaHUA 3eMeNIbHO-PeCcypCcHOro noTeHuunana. PasBuTue arpokommnekca obecnevyu-
BAeTCA B M3BECTHOW CTemeHW payuoHanmsaumneil 3eMefibHO-MMYLLECTBEHHOIO KOMMAEeKca, 3Ha-
YnTeNbHbIW YAeNbHbIA BEC KOTOPOro NMOABEPXEH MpoueccaM gerpagauum, BkaYas 3p03MOHHbIE
npoueccbl. CerogHs Ha3pena Heob6XoaMMOCTb (OPMUPOBAHWUS YCTONUMBOro, 3PHEKTUBHOTO
3eM/1IeN01b30BaHNS arponpoM3BOLCTBEHHOr0 Ha3HayeHns, o6ecneymBaloLLero ycTpaHeHne npu-
YMH, NPUBOAAWMUX K Aerpagaumn semnm [XnblCTyH, Anako3, 2022]. 3To Heobxogumasa Mepa,
BaXXHOCTb KOTOPOW MOATBEPXAAeTCs yBeUYEHWEM NAOWaAmn LerpagupoBaHHbIX 3eMefb 3a Mno-
cnefgHWe YeTBepThb BeKa NOYTU Ha 24 MJH. ra. MNaowaabs oBparos, (GOPpMUPOBaHNE KOTOPbIX MPO-
NCXOANT B pe3ynbTaTe 3PO3MOHHbLIX MPOLLECCOB, NPEBbICMAA MU/JIMOH TEKTapoB, a WX MpoTA-
XEHHOCTb €XerofHo YBeIUYMBaeTCsA, YTO HAHOCUT CepbesHblli yulepb TeppuTOpUAnbHON 3e-
MeNbHO-MMYLLECTBEHHOI OCHOBE OTEYECTBEHHOMO arpokomnaekca [XnbicTyH, 2018].

3TN N gpyrve HeraTMBHbIE NMPOLECChbl B COCTOSAHWUM arpapHoOro 3eMesibHOr0 MMyLLecTBa
onpeAenstT aKTyanbHOCTb Pa3BUTWUA CUCTEMbI YNPaBAEHNS 3eMNAMMN CETbCKOT0 X0351ACTBa, KO-
Topoe TpebyeT NPUMEHEHUA B MPAKTUUYECKON OpraHnN3aLMOHHO-TEPPUTOPUANbHOW AeATENBHOCTY
COBPEMEHHbIX TEXHUYECKNX CPELCTB, MPOLYKTOB M TEXHOJOTNIA.

Llenecoobpa3HoCTb MCNOMb30BaHUSA TFeOUH(OPMALMOHHBIX TEXHONOrMiA onpejensercs
TEM, HACKO/MbKO 3TW TEXHONOTMW MPUTOAHbLI ANA PeleHNs NPakTUUYeCcKUX 3ajayvy 3emneycTpoi-
CTBa W KafjacTpa, a TakXXe BO3MOXHOCTbH AOCTMIXKEHUSA YCTaHOBMEHHbIX Leneid [LbinkuH n gp.,
2022]. CoBpeMeHHOe 3eM/IeyCTPOUTENIbHOEe MPOU3BOLCTBO HEBO3MOXHO 6e3 KayeCTBEHHOrO
reoMHMoOpPMaLMOHHOTO 1 KapTorpauueckoro obecneveHus.

KapTorpadupoBaHue TeppuUTOPUU CAYXUT 6a30BOI, OAHOW M3 OCHOBHbIX (YHKLWNIA
ynpaBieHus 3eMefibHbIM uMyLlecTBOM. KapTorpauueckas Busyanmsauusa Heobxoguma Ans
HarnagHoOro npeacTaBfeHMa reorpaMuecknx 3aKOHOMEpPHOCTe TEppUTOpUM, B TOM YUCNEe Ha
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yyacTKax C MOBbIWEHHbIM PUCKOM MOTEHLWANbHOrO (POPMUPOBAHUS OBParoB [YKPauHCKUI K
ap., 2022]. MoaenupoBaHue penbeda, Kak 04HOT0 M3 BaKHEMWNX MPOCTPAHCTBEHHbIX 3N1EMEH-
TOB, TpebyeTcsd ANA MPOrHO3MPOBAHWUA 3PO3UOHHON ONACHOCTWU 3eMelb U YCTPaHeHUs YCNoBUiA
AN NposBAeHNA aerpagalnMoHHbIX npoueccoB [HoBakoBckuid, Mepmakos, 2019].

[Jerpagauusa 3eMenb CeflbCKOXO3ANCTBEHHOIO Ha3HayeHUs ABNSETCA CEPbe3HON NpPobnemoi
ans Poccun. 3a nocnefHue rofbl HabnAaeTcs yBenMyeHWe Naowaam ferpagmpoBaHHbIX 3eMefb,
4TO HeraTMBHO CKa3blBaeTCA Ha NPOLOBONLCTBEHHOW 6e30NacHOCTU cTpaHbl [HoBMKoB 1 ap., 2022].

Mpo6nema 3po3nMKM MOYB ABMAAETCA OAHOM U3 KAOUYEBbIX B 06ecrneyeHWM MNPOLOBOSIb-
CTBEHHOI 6€30MacHOCTM M YCTOWUYMBOIrO PasBUTUA CENbCKUX TeppuTtopuii. Kak oTMeyaloT oTe-
YeCTBEHHbIe aBTOPbI, M3y4yawlwue 3Ty TeMy, OLEHKA 3PO3MOHHON OMacHOCTW MOYB MO3BOASAET
BbIABNATL Haubosiee ysa3BUMble y4acTKM U pa3pabaTbiBaTb 3PMEKTUBHbIE Mepbl N0 WX 3awuTe
[NasoBuk, Tonas, 2021].

CoBpeMeHHble TeoMH(pOpMaLMOHHbIe U KapTorpaguyeckne NpoayKTbl TpebyTCA WUPO-
KOMY KpYyry KOpnopaTMBHbIX MOMb30BaTeneid. B Hawem c/iyyae npu NoMoLLM reonHopMaLnoH-
HbIX TEXHOMOTNI OnpeaenseTcs oNacHOCTb TOW WAW WHOW TePPUTOPUN PETrNOHa, CTENEHb KOTO-
PO 3aBMCMUT OT Habopa OCHOBHbIX (haKTOPOB (penbed, MOYBbI, ECTECTBEHHAA PACTUTENbHOCT,
rugporpagusa, Xxo3saincTBeHHas 0CBOEHHOCTb TEPPUTOpPUN).

[ns npocToTbl NOMbL30BAHUS MOMYYEHHON MHGOPMaLMM 1N 06ecrnevyeHMs ONepaTUBHOCTK
TpebyeTcs BM3yanusauma AaHHbIX, HEOOXOAUMbIX AN NPUHATUA YNPaBieHYECKUX, XO3ANCTBEH-
HbIX, MPUPOAOOXPAHHbLIX, KOMMEPUYECKMX pelweHnin. Ans Busyannsaynmn gaHHbiX 06 3p0O3UOHHOI
0NacHOCTU TEPPUTOPUIA U 3eMENbHO-UMYLLECTBEHHBIX KOMMNNEKCOB AN LUMPOKOro Kpyra nosb-
30BaTeNieil Heobxoanm Beb-CepBMC, CoAepXalllii KapTorpaguyeckyto MHpopmMmauu 06 3poamn-
pPOBaHHbLIX 3eMISX U y4yacTKaX C NOTeHLManbHOW 3PO3MOHHOK 0NacHOCTbi0. B gaHHOl cTaTbe
npeacTaBneHbl pe3ynbTaTbl paboTbl aBTOPOB MO pa3paboTke Kaptorpaguyeckoro eb-cepsuca,
BM3yaflbHO OTpaXkaloL,ero 3p03UOHHYK 0NacHOCTb 3eMeflb N0 MYHULMNAaNbHbIM 06pa3oBaHUAM
Mepmckoro Kpas.

O6beKTbl 1 MeTOAbl MCCNEA0BAHUS

3po3usa NOYB OKa3blBaeT MOLLHOE OTpULLATE/IbHOE BO3AElCTBME HA KayeCTBEHHOE COCTO-
AHWe NNOJOPOAHbLIX 3eMelbHO-UMYLLECTBEHHbIX KOMMIEKCOB, Bbl3blBaeT MOTEPU MNPOAYKLMU
pacTeHMeBOACTBa, POCT 3aTpaT Ha NoAfepXaHue YpoBHA NMOYBEHHOr0 NAOAOPOANSA B HOPMATUB-
HbIX MapameTpax. He cny4yaiHO NPOTUBO3PO3MOHHbLIE MEPONpPUATUA ABNAKTCA BaXHON cocTas-
NALWeNn B CMCTEME 3eMe/IbHO-OXPaHHbIX [AeACTBWIA, peann3yeMbiX B 00 ErocyAapCTBEHHbIX
nHtepecax [KysHeuos, nasyHoB, 2004]. 3awuTHble MepPONpPUATUA B faHHOM Hanpas/ieHUU HO-
CAT pas/INyUHbI XapakTep U CBOAATCA K OpraHu3auuoHHbIM, afMUHWUCTPATUBHLIM, MENNOPaTUB-
HbIM, arpoTexHW4YecKUM, arpoXMMUYeCKUM, reobOTaHUYECKUM, PeKYyNbTUBALMOHHLIM, WHXe-
HEPHbIM 1 MHbIM paboTam [3axapos, 2009].

MprumeHeHUe reoUHPOPMALMOHHbBIX U KapTorpaguyecknx pecypcoB Hanpas/ieHO Ha 3Ha-
YnTeNbHOE MOBbIWEHME KayecTBa MPOTUBOIPO3UOHHBLIX MepPOMpPUATUIA, COKpalieHWe CPOKOB
npoBefeHNs NMOYBO3aWMNTHLIX paboT, obecrneyeHne 06bLEKTUBHOCTU U LOCTOBEPHOCTU UCXOAHOM
0N NPOEKTUPOBAHUA MHPOPMaLUK, YCUIEHNE NPaKTUUYECKOro 3HAYeHUsA pe3ynbTaToB NPOTUBO-
3PO3MOHHOIO MPOEKTMPOBaHMA.

[na mofennpoBaHMs 3p03MOHHBLIX MPOLECCOB U KapTorpagupoBaHns 3pO3MOHHOM OMacHOCTM
NPUMEHANNCL reonHgopMaLMoHHble cuctembl (FMNC), KoTopble, ABNAOTCA 3PHEKTUBHLIM UHCTPYMEH-
TOM /19 aHaNM3a NPOCTPAHCTBEHHbIX JaHHbIX U BU3yanusauuu pesynstatos [Epmonaes, 2017].

M3BecTHa npakTMka CO34aHusA KapTorpauueckux maTepuanoB NS WUCNONb30BAHWUS B
npouecce MPoOWM3BOACTBa arpapHoii NpoAyKuumn, cofepXalwmux faHHble 0 MPUTOLHOCTM arpope-
CYPCHbIX YC/MOBWI, B YMCNe KOTOPbIX 3PO3UOHHLINA noTeHuuan penbeta [Ocunos un gp., 2021].
3Ta NpakTMKa NO3BOJIAET NOBbLICUTH YPOBEHb MPOEKTHbLIX OPraHu3aLMOoHHO-TEPPUTOPUANBHBIX
pa3paboToK Ha 3eMeflbHbIX MaccuMBax, HaXo4fALWMUXCA B arpapHOM obopoTe.
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[aHHaa cTaTbd NPOLO/KAET UCCNeL0BaHNE aBTOPOB N0 reoMHMOpPMaLMOHHOMY 06ecneyeHmto
OL,EHKW 3pO3UOHHOI OMAacHOCTU 3eMeflb CeIbCKUX TEPPUTOPUIA, BbIMOHEHHOE A8 OQHOTO U3 paiio-
HOB lMpuKaMbs, pe3ynbTatoM KOTOPOro CTano coCTaB/IeHNe KapTorpamMmmbl OLEeHKW 3pO3MOHHON onac-
HOCTW CeNbCKOXO039MCTBEHHbIX 3eMenb [CTon6oB 1 ap., 2022].

Ha ocHOBe BbINMOSIHEHHbLIX paHee MccnefoBaHU Npou3BeLeHO KapTorpaupoBaHue Tep-
puTopnin MepMcKOro Kpas, MOABEPXEHHbIX 3PO3NOHHOI OMAacHOCTU, B Lensx obecrnevyeHus pas-
BUTUS 3eMENIbHO-UMYLLECTBEHHOTO KOMMNAEKCa CefibCKOro X035CTBa pernoHa.

B npouecce pa3paboTkum Beb-cepBuca aBTOpPaMM WMCMNONb30BaHbl Pa3paboOTKM YUEHbIX
MECTHOIo YHUBEPCMTETCKOro coobuwecTea [A6aynnund, MoHomapuyk, 2020].

O6bEeKTOM MCCNef0BaHNA B aHHOW paboTe BbICTyNalOT MyHULMNaNbHble paiioHbl Mepm-
CKOro Kpas. [Ana co3gaHma umgposbix mogenei pensega (LLMP) ncnonb3oBanmcb gaHHble TONO-
rpaguyeckmx Kapt macwTaba 1:100 000, npeAcTaB/ieHHble B BUAE Fopu3oHTanei ¢ warom 10
MeTpoB. opu30HTanu BbINM NOMYYeHbl NYTEM KOHBepTauuu paHee co3faHHoi LUMP, uto nos-
BOMMNO YHU(pULMPOBATL (hopmaT fAaHHbIX U 06ecnevynTb UX COBMECTUMOCTb C UHCTPYMEHTOM
«Tono B pacTp» ArcGIS. BHavane 6bl/1a BbINOIHEHA 06paboTKa AaHHbIX Ansd co3fgaHus uudpo-
BbiIX Moaenei penbeta (LLMP) ¢ ncnonb3oBaHWeM HOBbIX FTopu3oHTanei. IcXogHbIMU AaHHbIMK
ANA aHanusa NoCAYXWAW ropu3oHTaNun, NOJlyyeHHble B pe3ynbTaTe npeo6pa3oBaHMa LU(POBOL
Moaenu penbeda, a TakXe fAaHHble 0 rmaporpadMyeckoin ceTn permoHa B opmate Shape. Ans
KaX[0ro MyHuuunanbHOro palrioHa 6eina noctpoeHa LUMP, Ha ee ocHOBe 6biiM BbIYMCAEHBI
YKNOHbl X 3KCNO3UUMA. 3TU pacTpoBble fAaHHble OblM NOABEPrHYTHI MNepeknaccupukalunm.
Kpome TOro, ¢ ucnonb3oBaHnem LLMP 6binin paccumTaHbl 3HauyeHnsa LS-thakTopa, XxapakTepuay-
IOWero noTeHUMan NAOCKOCTHOrO CMblBa MOYBbI, & TakXXe OnpefesieHbl NOPOroBble 3HAYEHMUA
ANA pasfeneHns TEPPUTOPUN HA PABHUHLI, NONOTNE U KPYTble CKNOHbI, YTO MO3BO/INNO OLEHUTb
0NacHOCTb CMbIBa NOYB. [1o/lydyeHHbIe NOPOroBble 3HaYeHUs O6binM NepeknaccupuLMpoBaHbl 4na
NMPUCBOEHUSA HOBbIX PAHIOB.

Mocne aHanu3a (hakTopoB penbeda M3 EAMHOrO rocyfapCTBEHHOro peectpa NOYBEHHbIX
pecypcoB Poccuu Obli NoNy4veHbl CBeAeHUA O no4yBax. Ha OCHOBe MX XapaKTepUCTUK, MOYBbI
661N KnaccuuuMpoBaHbl MO CTEMNEHU MOABEPXEHHOCTU 3p03UKn. UeM Bbille paHT 3PO3MOHHOIA
onacHocTu, TeM 6onee ya3BMMa NoyYBa K paspyweHuto. Metoauka pacyeta LS-¢pakTopa ocHOBa-
Ha Ha paboTax OTeYeCTBEHHbIX YYEHbIX, 3aHMMalLWMUXCA 3TUMK Xe npobnemamu - [laBnoBsa
[2013], KopbITHbIN ¢ coaBTOpamu [2018], a Takxe [06poBonbCKMiA U HUKMTUH [1990], noyBeH-
HbIl (haKTOp OLEHMBANCA C YYEeTOM peKOMeHAauunit ApTeMbeBOi M coaBTopoB [2022]. Ansa Bbi-
feneHns obpabaTbiBaeMblX 3eMeflb Ucnofb3osBancs mHgekc NDVI, 4To nmo3BoMNO Ha OCHOBE
aHanM3a CMeKTpa/ibHbIX XapakTepUCTUK OTAENUTb MaxXOTHble 3eMAM OT TEeppUTOpuMiA C ecTe-
CTBEHHOW pacTuTenbHOCTbiO [nbepT, KycThiwesa, 2023].

[anee Hamn 6bin cthopMUpoOBaH CAMCOK MOYB C MPUCBOEHHbLIMW paHramum 3pO3UOHHON
ONAaCHOCTU: K MEPBOMY paHry OTHeCeHbl TOp{PsHble 60NOTHbIE, YEPHO3EMbl ONOA30/1EHHbIE; KO
BTOPOMY paHry OTHOCATCS MONMEHHble cnaboKucble N HeliTpanbHble, TOPHSAHO- U TOPHAHNCTO-
NoA30/IMCTO-T1eeBble, MONMEHHbIE KUC/ble, MONMEHHbIE 3a60/I04EHHbIE MOUYBbI; K TPETbeMY
paHry Mbl OTHEC/MW TaeXHble, CBET/I0-CEPbIe fIeCHble, Cepble NeCHble, TEMHO-CEPbIE JIECHbIE; B
4YeTBEPTHIA paHr BOWAM AepPHOBO-MOA30AMCTbIe-rNy60KONOA30AMNCTbIe, NOA30/bl F/1eeBble TOP-
(hAHWUCTbIE, MOA30/bl WNKOBUANIBHO-XENe3NCTble; K MATOMY paHry OTHeCeHbl NOA30/MCTble-
rnybokKonopn30nuncTole, [lepPHOBO-N0A30/UCTbIE NNNOBUANBHO-XXENE3UCTbIE, [lepHOBO-
NoA30/MNCTble NPEUMYLLECTBEHHO MefKO-, N0A30/MCTble-CBEPXINYH0KONOA301UCTbIE, LepHOBO-
NoA30/MUCTble-HErNy60oKoNno4301MCTbIE; U K LUECTOMY - MOA30NUCTbIe-MENKONOA30/UCTbIe, NOL4-
30/1MCTble MOBEPXHOCTHO-I/iIeeBaThble.

Tunbl NOYB, NOCNEe NPUCBOEHMA UM PaHTOB 3PO3NOHHOK onacHoOCTK, 6blKM NpeobpasoBa-
Hbl B pacTpoBblit hopmat GEOTIFF ana pganbHeiwero Mcnonb30BaHWS B pacyeTe UTOTOBOrO
nokasaTefia onacHoCTW. AHanorm4yHasa npouegypa o6paboTky U paHXMpPOBaHUSA Oblfla NPUMEHE-
Ha K no4yBoo6pasywlmm nopogam. Knaccugpukayma nouysoobpasytownx nopos OCHOBbIBanach
Ha X YCTOMUYMBOCTM K 3PO3UN U XapaKTEPUCTUKAX UX BHYTPEHHEW CTPYKTYPbI.
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B pe3ynbTaTe K MepBOMY paHry OTHOCATCH WA M TOPg; KO BTOPOMY M3BECTHSAKMW W Apyrue
KapboHaTHble, NErKOCYr/IMHUCTbIE NOPOAbl; K TPETbEMY pPaHry - MNecyaHble U cynecyaHble, cpef-
HECYTNMMHUCTbIE, CyMnecyaHble, CYrIMHKU; K YeTBEPTOMY OTHOCATCA MeTamMOop(uUecKkne n U3Bep-
XEHHble, CPefHEeCYrNIMHUCTbIE BanyHHble W rafeYHUKOBbIe, LWeEeOHUCTbIe, NecyaHble; B NATbIN
paHT BXOAAT TAXENOCYI/IMHUCTbIE U FAUHUCTbIE; WU B LIECTOM - MIOTHbLIE F/INHBI.

MouBooGpasytouie nopoabl 6biNM KOHBEPTUPOBAHbI B pacTpoBbii dopmat GEOTIFF
ONA UCNONb30BaHWUA B fla/ibHeMLWNX pacyeTax UTOrOBOro Nokasatesns ONacHOCTH.

Ha cnegytouiem atane uccnegosaHusa 6oina nposefgeHa pabota no Knaccupukaymm pac-
TUTENbHOCTU B COOTBETCTBUU C €€ BAUSAHUEM Ha 3PO3MOHHY ONacHOCTb. MICXOA4HLIMUW AaHHbIMU
NOCNYXWNN BEKTOPHbIE CNOW, COfepKaliMe MHOPMaLUIO O TUMax pacTUTeNnbHOCTU B lMepm-
CKOM Kpae. B aToT cnoli 6611 gobaBneHbl gaHHble 06 o6pabaTbiBaeMbiX CENbCKOX03ANCTBEHHbIX
3eMNaX, BblfefleHHble HA OCHOBE aHann3a CHUMKOB NO3JAHEBECEHHEr0 - paHHeNleTHero nepuoja.

Ona BbigeneHna o6pabaTbiBaeMbliX 3eMenb 6bl1 MCcNonb3oBaH uHaekc NDVI, a Takxe no-
pOroBble 3HAYEHUS ANA ero nHTepnpeTaumn. B pesynbTaTe 06paboTKM OGbi NONYyYeH BEKTOPHbIA
cnon, oTobpaxarWwunin pacnonoxxeHne obpabaTbiBaeMblX 3eMefb MO COCTOAHUIO HauuHasa ¢ 2016
roga. 3atem 6bl/ia NpoBefieHa NOKanbHas NepekofupoBKa N paHXXMPOBAHWUE 3TUX JaHHbIX.

Hamu 6binn BblgeneHbl 418 pasHbIX TUNOB TEPPUTOPUM CRefyroLLe paHru 3pO3MOHHOM
OMacHOCTU: HYNeBOl - OTKPbITas BOAA; MEPBbIA - TYCTble TOPHble TEMHOXBOWMHbIE fieca U TeM-
HOXBOWHbIE fleca paBHWH, NpuUcnesaroLWwne, Cnefble U NepecToHble, TUCTBEHHbIE CMefble U NpuU-
cnesarolue neca ¢ 06MAbLHO Pa3BUTLIM XBOWHbLIM NOAPOCTOM; BTOPON - pa3peXxxeHHble MONOAbIe
COCHOBble /leca U CMelaHHble MEeNKO/UCTBEHHO-COCHOBbLIE pPa3peXeHHble HacaXAeHusa, cMme-
lWaHHble XBOWHO-MEeNKOMUCTBEHHbIE fieca C npeobnafjaHueM COCHbl M MNPUCYTCTBUEM TEMHO-
XBOWHbIX MOPOJ, COCHOBbIE Nieca Cnefble, MPUCMeBalOLLMe N MePecTOlHbIE; TPETUIA - CMellaH-
Hble XBOWHO-MENKO/INCTBEHHbIE fleca ¢ npeobnajaHneM SUCTBEHHbIX MO0 TEMHOXBOMHbLIX NO-
pos4 ¥ NpUCYTCTBMEM TEMHOXBOWHbLIX nopof, 60/10Ta BEPXOBble U MepexofHble; YeTBepTbIl -
NUCTBEHHbIE MOJOAbIE W MPUCMEBAIOLLMNE pa3pexXeHHble fieca, cpefHe-HU3KOOOHUTETHbIE UK
MOMO/ble NMNCTBEHHbIE APEBECHbIe U KYCTAPHUKOBbLIE HACaXAeHUs; NATbIA - 6e3necHble Teppu-
TOpUU, pefKue APEBECHO-KYCTapHUKOBbIE HacaX[eHWA Ha BbipybkKaxX, GPOCOBbLIX 3eMAfAX; Le-
CTOI - TropHas TyYHApa U KaMeHHble poccbinu, o6pabaTbiBaeMble 3eMN.

C wucnonb3oBaHMeM KanbKynaTopa pacTpa OblnivM cO3[aHbl pacTpoBble M306paXKkeHuUs,
oTob6paxatoLLme 3pO3NOHHYIO ONACHOCTb. 3aTeEM 3TW PacTpOBble MOBEPXHOCTUN OblNN Npeobpaso-
BaHbl B BEKTOPHbLIA opmaTt gnsa 3arpy3ku Ha M C-cepBepbl 1M MOcAefytoLLero aHanmsa. 370
NO3BOMAW/IO HAM MONYUYUTb CTAaTUCTUKY MO pacnpefefieHWio nnowagen pasnuyHbIX KnaccoB 3po-
3MOHHOW 0NacHOCTU. Pe3ynbTaTbl CTAaTUCTUYECKOTO aHanM3a npeAcTaB/ieHbl Ha pa3paboTaHHOM
Beb-cepBuce.

[N OueHKN [OCTOBEPHOCTU MONYYEHHbIX KapT 3pO3MOHHOWK 0NacHOCTM BbIN0 NPOBELEHO
CpaBHEHMWE pacyYeTHbIX [aHHbIX C pesbe)OM MECTHOCTWU Ha TpeX KOHTPOJIbHbIX yyacTKax. bbinu
Bbl6paHbl Tpy yyacTka B bapAbIMCKOM, JIbICbBEHCKOM M YepHYLWMUHCKOM MYHUUUNANbHbIX 06-
pa3oBaHusX, rae 6binn nposegeHbl nuHUM Ab, BI' n JE cooTBeTCTBEHHO. 10 3TUM NNUHUAM NO-
CTPOEHbl MPOPUAN MECTHOCTU U COOTBETCTBYHOLWME UM NpouUANU pacnpeseneHns pasnuydHbIX
XapakTepucTUK 3p03MOHHON OnacHOCTU. B pesynbTaTe 6biW NOAYYeHbl Npoguan B BUAE rpa-
(hUKOB, KOTOpPble 6bI/IN CKOMMOHOBaHbI B e4MHOE U306paXKeHNe.

AHanus npopuna Ab Ha NepBOM KOHTPO/SILHOM Y4acTKe, pacnofioXXeHHOM B bapibIMCKOM
MYHULUNANbLHOM 06pa3oBaHWMW, MOKasan, YTO YPOBEHb 3PO3MOHHON OMAaCHOCTM 3aKOHOMEPHO BO3-
pacTaeT Ha CK/I0HaX M YMEHbLUIAETCA Ha yyacTKax ¢ 60/ee nonorum penbedom (puc. 1).

OueBMAHO, YTO KPYTM3HA CK/MOHA B KpailHeil CTeneHW BNUSIET HA YPOBEHb 3PO3MOHHOIN
onacHocTu. Mpu aHann3e KOHTPONbLHOIO yyacTka B bapAbiMCKOM MYyHULKUNANbHOM 06pa3oBaHunu
no nuHun Ab 3Ta 3aBUCUMOCTbL NOATBEPXKAAeTCA.
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Mpodunb 3po*MOHHOM ONACHOCTK Ha NUHUYU AB

Puc. 1 Pa3pes no nuHum Ab
Fig. L A-b section

BTopoli KOHTPONbHbI/ y4aCTOK, MpPeACTaBNeHHbIA NUMHWER B B JIbICbBEHCKOM MYHULU-
nanbHom o6pasoBaHun (MQ), LEMOHCTPUPYET CXOXWe 3aKOHOMepHOCTU (puc. 2). IpO3UOHHas
OMaCcHOCTb 3[€Cb TaKXXe MOBbILIEHA HA CK/IOHAX U OTHOCMTENbHO CHUXEHA Ha PABHUHHbIX y4acTKax.
Ha HavyanbHOM oTpe3ke npotuns (4o 3500 M) ypoBEHb OMNACHOCTWN OCTAETCH CPABHUTENIbHO HEBbICO-
KWM, HO He AOCTUraeT MUHMMAabHbIX 3HAYeHUn. DTO 06YCNOBMEHO TeM, YTO Ha JaHHOM Yy4acTke
NPUCYTCTBYIOT NOYBLI, OTHOCALLMECS K NATOW KaTeropnun apo3nMOHHON 0NacHOCTH.

3HaMeHNss 3PO3MOHHOM ONAcHOCTM Ha NUHUMN 8T

1
1

o] 2000 4000 6000 BOOC 10000 12000 14000 16000 18000 20C
Mopsaronosok rpacuHa npodyns

MNpodunb penbeda Ha NUHUU BT

290-
270-
260-
250-

230-
220m
190-

2000 4000 6000 8000 10000 12 000 14 000 16 000 16 000 20 000
MopgsaronoBok rpaduka npogunsa

Puc. 2. Pa3pes BI'
Fig. 2. B-I" section
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B KkauyecTBe 3aBepliatolero npuMmepa paccMoTpum npodpuns AE B UepHYLIMHCKOM
MYHUUMUNAnbHOM o06pa3oBaHuu (puc. 3). STOT paiioH Obin BbiGpaH AnA aHanv3a B CBA3U C TeM,
YTO OH XapaKTepusyeTcs BbICOKON [A0Meil CeNbCKOXO3SIWCTBEHHbIX Yyroguin. CpaBHeHMe
npoguneii penseda 1 3pO3MOHHOK OMACHOCTM NO3BOMSET 3aKMOUYNThL, UYTO, KakK 1 B MPeAblAyLLnX
cny4dasx, 3Ha4yeHWs 3PO3MOHHOW OMacHOCTM YBEAWYMBAKOTCA MNPU  HaIUYUKU  CKNOHOB MU
YMEHbLIAKTCH HAa TePPUTOPUAX C 601ee PaBHUHHBIM penbedom.

HasBaHue rpacuka npoguns

Mpodunb 3p03NOHHON onacHocTH

LU

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20 000
MopzaronoBok rpachuka npouns

HasBaHue rna®uka npoguns

NMpogune mecTHOCTH

170-

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20 000
MopazaronoBok rpacmka npocy T

Puc. 3. Paspe3 JE
Fig. 3. A-E section

OfHako CTOMT OTMeTUTb, YTO Hanuuue ob6pabaTbiBaeMbIX CENbCKOXO3ANCTBEHHbIX 3e-
Me/lb Ha PaBHUHHbIX yYyacTKax MPUBOAWNT K Pe3KOMY MOBbILIEHWIO CTEMEeHW 3PO3UOHHOI OnacHo-
CTW B 3TUX MecTax. MMpu 3TOM, Ha pPaBHUHHbLIX TEPPUTOPUAX, HE nofBepratowmnxca obpaboTke,
3pO3MOHHAA OMACcHOCTb CHMXXAETCA NpPakTUUeckn 40 1-i cTeneHu.

Takum o06pa3om, nocne cpaBHeHWs pe3ynbTaToOB MO TPeM TEPPUTOPUAM, NOAydYaem 4To
co3fjaHHble B npouecce paboTbl MOBEPXHOCTU 3PO3UOHHOK OMACHOCTW BMO/IHE KOPPEKTHO OTO6-
paxarwT CUTyauMto Ha TeKyLWEeM COCTOAHUM MecTHOCTWM. OCHOBHOE BHWMaHWe MNpu aHanuse
npounei yaensnocb penbedy, NOCKOAbKY OH ABAAETCA OLHUM M3 KAOYEeBbIX (DAaKTOpPOB, onpe-
JendoWmx 3po3NOHHYH 0MacHOCTb, OCOBEHHO B YCNOBMAX XOJIMUCTOrO M FOPHOro penbeda
Mepmckoro kpasa. O4HaKo NpWM MOCTPOEHWU KapT 3PO3MOHHOW OMacHOCTW YUYMTbIBANMUCHL U ApY-
rne (akTopbl, TakMe Kak TUMbl NOYB W PacCTUTENIbHOCTW, KOTOPble TaKXe O0Ka3blBalT cylle-
CTBEHHOE B/INSIHNE Ha 3P03MOHHbIE npouecchl. YTo NO3BONAET CAeNaTb BbIBOS O TOM, UTO MeTOZ
co3faHnsl NoA06HOI NMOBEPXHOCTU, pa3paboTaHHbIA N ONMCAHHbLIA HamK B NpeAbliayLl el paboTe
Ha aTy Temy [CTON60B 1 Ap., 2022], ABNAETCA KOPPEKTHLIM U NO3BONSET NPOBOANTL aHanus.

CnegyeTt OTMeTUTb, YTO Ha rpagukax (cMm. puc. 1-3) HabnwpawTCA pe3knme U3MeHeHUs
3pO3MOHHOIM OMacHOCTU, He Bcerfa CcBA3aHHble C M3MeHeHMeM penbeda («BbIOPOCHI»).
3Tn BbIGPOCHI, Kak NpaBuio, 06yCnoB/ieHbl CMEHOW TUNa 3eM/1eN0Nb30BaHNs (Hanpumep, nepe-
X0[4 OT Nneca K nallHe) Uanm naMeHeHnem Tuna noys. Tak, Ha puc. 2 (JIbicbBeHCKMn MO) noBblI-
LUEeHHbI YPOBEHb 3PO3MOHHON ONACHOCTU HA OTHOCMTENbHO POBHOM Y4YaCcTKe MOXeT ObiTb CBA-
3aH C pacnpocTpaHeHeM NOYB, OTHOCALLUXCSA K MATON KaTeropum 3po3MOHHOK 0NacHOCTU.

Ha ocHOBaHMWM aHanu3a pe3ynbTaToOB, MONYYEHHbIX HA TPEX KOHTPONbHbIX Yy4yacTKax,
MOXHO cfenaTb BbIBOZA O TOM, 4YTO pa3paboTaHHble B X0fe JAHHOT0 WCCNef0BaHUA MOLENN 3PO-
3MOHHOW 0NacHOCTM KOPPEKTHO OTpaXxakwT peasnbHYl CUTyaLuto Ha MECTHOCTH.
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ABTOHOMHOCTb Beb-cepBuca obecrneymBaeTcsa 3arpy3koil u xpaHeHuem faHHbix B CYB/
c nocnegyrowmnm pasmelleHnem Ha cepsepe GeoServer (NMrHNY
"http://ogs.psu.ru:8080/geoserver/web/"). Ans 3arpy3kn uncnonb3zoanca QGIS, a B kayecTBe Cu-
CTeMbl ynpaBneHuna 6asammn gaHHbIX - PostgreSQL.

Mpu paspaboTke BebG-npunoxeHus 6bina ucnonb3oBaHa cpepa Visual Studio Code.
CTpykTypa HTML-cTpaHuubl 6bl/1a pa3geneHa Ha KoHTeliHepbl (div), KaXablii U3 KOTOPbIX OTBE-
YyaeT 3a KOHKPEeTHYI0 3ajayy. B Be6-npuaoXeHWU YCTpPOEHbI creaytolime 610ku: 610K nepe-
Knro4veHnsa 6asosbix nognoxek (OSM Standard, OSM Humanitarian, Bing Maps Satellite, Yan-
dex Maps Standard, Yandex Maps Satellite, Stamen Watercolor), 610K BKI1HOYEHUA/BbIKNOUYEHNSA
Tematuueckux cnoes (Tile Debug Layer, FpaHuubl MYHULUMNANbHbIX 06pa3oBaHnii, LLeHTpbl My-
HuUuMnanbHbIX 06pasoBaHuin, CocegHue cybbvekThl egepauynn, Ob6pabaTeiBaeMble 3emnn), 610K
Bbl6Opa C/I0EB 3PO3MOHHON OMAacHOCTM, 6M0K MHCTPYMEHTOB W3MepeHWi, 610K O0ToBpaKeHUs
KapTorpauyeckoro KOHTeHTa.

B pesynbTaTe 3aBeplweHus pas3paboTku, OPOPMIEHMA U 3arpy3kum BCEX [aHHbIX Ha
GitHub cepBuc 6bin ony6nmMkoBaH U Havyan paboTy. Ha gaHHbIA MOMEHT OH AOCTYMEH MO CCbINKe
Ha cTpaHuue «3po3nMoHHas onacHocTb Mepmckoro kpas» (https://ilyastb.github.io/LGO/), mak-
CMManbHas COBMECTMMOCTb CepBMca ecTb TONbKO ¢ 6pay3epom Mozilla Firefox, pa6oTta Hag
yAyJlleHNneM COBMECTMMOCTM BEAETCHA, HO Ha APYrux nnaropmax MOryT 3arpyxaTbCs He Bce
cnou.

MTorosas Bepcua Beb-cepBuca MO3BOMISIET BM3yasM3NPOBaTb WMHGOPMaLMio, Moay4vaTb
CTaTUCTUKY, CKauyuBaTb AaHHble 06 3PO3MOHHON onacHocTu. B Beb6-cepBuce BO3MOXHO Mnepe-
KN4YeHne 6a30BbIX C/I0EB, BKIKOUYEHUA/BbIKIIOYEHUA TEMAaTUUYECKMNX CI0€B, BbIOOP C/I0EB 3p03U-
OHHOW 0NacHOCTW M3 CNUCKa, BbIBOL CTATUCTUKKU MO 3PO3UOHHON OMACHOCTU NPU KIUKE Ha MY-
HULMNaNbHbIA PailoH 1 BbIBOA Ha3BaHWS HACENEHHOT0 MYHKTa NpW HaBeLeHUN Kypcopa.

Pe3ynbTaTbl U UX 06CYXAeHUE

B pesynbTaTe BbIMO/IHEHHOrO0 aBTOpPaMu uccnefoBaHns paspabotaH Beb6-cepBUC, LENbIO
co3flaHus  KOTOpPOro ABfnseTcA  KapTorpauyeckas noOAAepXKa pasBUTUA  3eMesibHO-
MMYLLECTBEHHOTO KOMMJ/EKCca M OTPaciAnM CefbCKOr0 XO03SACTBAa PervoHa B YC/0BUAX 3p0O3MK
nous.

Pa3paboTaHHbIA Beb-cepBUC 0b6ecneymBaeT yAOOHbIA AOCTYN K MHGopMaumu ob 3po3un-
OHHOW OMacHOCTU NS WUPOKOro Kpyra nonb3oBaTesneid, YTO COOTBETCTBYET COBPEMEHHbLIM TeH-
LEHUMAM pa3sBUTUA TEOMH(POPMALMOHHbLIX TEXHONOTMA U MO3BONAAET MOBbLICUTb 3P (PEKTUBHOCTb
yrnpaBneHns 3emMmefibHbIMUK pecypcamu [ManoukuH, 2019].

B kauyecTBe npumepa MTOroBOro pesynbTata MOXHO MNPUBECTU KapTy pacnpefeneHus
3PO3MOHHOW onacHOCTU Ans JIbICbBEHCKOr0 FrOPOACKOr0 OKpyra Kak Tepputopun, rae npeacras-
NeHbl BCe CTEMEHU 3PO3NOHHON onacHocTK (puc. 4).

LleneBoil OpMEHTMP NONYYEHHOrO pe3yfibTata - MNOBbILWEHUE YPOBHA YynpaBaeHUs 3e-
MeSbHbIM MMYLECTBOM U PeCcypCHbIM MOTEHLUMANOM arpapHoil cjepbl, COXPaHHOCTb LEHHbIX
3eMe/ibHbIX MacCUBOB, pa3BUTMe 6a3bl NPOLOBONLCTBEHHOrO 06ecneyYyeHUs Kpas, pasBuTue CO-
UManbHbIX UHAEKCOB MPOXUBaHUA MOLEN.

PesynbTaTbl paboTbl UMEKT CYLWECTBEHHOe MNpakKTW4yeckoe 3HayeHue. B yacTHOCTH,
NPaKTMYeCcKOro MHTepeca 3ac/y>XuBaeT CTaTUCTMKA NO PacnpoCTPaHEHUO NO TEPPUTOPUU Mac-
CMBOB, OTHOCALLUXCA K pa3iIMYHbIM paHraM 3pO3vOHHON OMacHOCTU.

TakXe BbICOKYI MNPakTUYeCKYyl0 LEHHOCTb MMEKT KapTorpaguyeckue mn3obpaxeHus
TeppuTOpPUIA, NOABEPXEHHbLIX 3PO3NOHHON ONACHOCTU B MYHUUMMANbHbIX afMUHUCTPATUBHbIX
thopmupoBaHusax MepMckKoro kpas.
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PACTPELFEHVE SPOS/CHHOM TRCHOCTU
w HA TEPPATCPV VIOUTEOORAH/M
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Puc. 4. PacnpeaeneHne 3p03MOHHOI OMacHOCTX Ha TEPPUTOPUMN UCCNe0BaHNS
Fig. 4. Erosion hazard distribution in the study area

Cdepbl NpakTUUYECKOr0 UCMO/b30BaHNA Pe3ynbTaToB paboThbl:

1. NHgpopmaymnoHHas. Mo MHEHUIO aBTOPOB, AaHHble 06 3p03MOHHOI OMACHOCTW Ha KOH-
KPETHbLIX y4yacTKax [OMKHbl BXOAWUTb B PEecTp HeobXO0A4MMbIX KafacTpOBbiX CBEAEHWIA O Kauye-
cTBe 3eMeNib. COBEPLIEHCTBOBAHME B 3TOM HanpaBfeHUW TEXHOMOTMYECKON cocTaBndloWwen Ka-
jactpa AO/MKHO 0TpasuTbCs Ha o06uUiemM pasBUTUM OTEYEeCTBEHHOW KajacTpOBOW CUCTEMBI
[Bryzhko V.G., Bryzhko 1.V., 2020].

2. Xo3aiicTBeHHas. [aHHble Be6-cepBMca MOTFYT ObiThb NOJIE3HLI MPOM3BOAUTENSAM arponpo-
LYKLMW NPW YCTaHOBMEHUN HAaNpaBAeHMWn XO39ACTBEHHOIO UCMO/b30BaHUSA KOHKPETHOIO 3eMe/bHO-
ro UMyLLecTBa c y4eToM TpeboBaHW NPOTUBO3IPO3NOHHON OpraHu3aL M TeppuTopun.

3. 3konornyeckas. NMpoTMBO3IPO3NOHHBLIE Mepbl, YCTAHAB/IMBAEMbIE HA OCHOBE pe3y/bTa-
TOB KapTorpaupoBaHuWs NO3BOMIAKOT pellaTb B KOMMNAEKCe 3eMeflbHO- U NPUPOL00XPaHHbIe 3a-
faun.

4. CoumnanbHada. lNpepoTBpaweHne ferpafalMoHHbIX MPOLECCOB Ha TEppUTOpPUAX Mpo-
XWBAHWA HAceneHus Kpas Mo3BONAET A0OMTbCA YAYUYLEeHUs YCNOBUIA XXU3HU MECTHOro Hacese-
HU4.

5. Kommepueckaa. [laHHble Beb-cepBuca MOryT ObiTb NOMIE3Hbl NpeAcTaBUTENAM Npeanpu-
HMMaTeNbCKOro COO0OLLeCTBa NMPU MPUHATUU PeLleHWid 0 cenkax ¢ yyacTKamu, MOABEPXEHHbIMU
3p03nN, N UX NPaKTUYECKOM MCMNOMNb30BAHUU B KOMMEPYECKUX LIeNsX.

Ona Bepumkaunmm Hawmx pesynbTaToOB Mbl MPOBENN CpaBHeEHWE C AaHHbIMUW, ony6/nKo-
BaHHbIMW B OTKPbLITOM AOCTYyrne B ceTu VIHTepHeT. Mbl Bbli6bpanu Ana aToro Be6-cepBuc, Co3faH-
HblA B VIHCTUTYTe 3KONOTMN 1 NPMPOLONONbL30BaHMA KasaHCKOro eaepanbHOro yHuBepcurteTa.
CepBuc npefocTaBnseT WWPOKUIA CMEKTP NPOCTPAHCTBEHHbLIX AAHHbLIX O H6acceHax MasnbiX pek,
BK/lOYAA XapakTepucTuku penbeda, Kaumarta, AOYETBEPTUUHbLIX OT/IOXKEHWIA, MO4YBOO6Gpasyto-
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WMX NOPOA M NOYB, a TaKXe NnokKasaTenn NecucTocTu, pacnaxaHHOCTH, 3a60N10YEHHOCTM 1 ApY-
rme nmapameTpbl. TakXe Ha CepBMUCe MpefCcTaBneHbl MOAeNbHble 3HAYEHUSA CTOKA BOAbl, OLEHKU
aHTPOMOreHHON Harpy3Kn v 3p03NOHHbIX MPOLLECCOB.

Hac mHTepecoBano, KakuM 06pa3oM aBTOPbl CEpBMCA PacCUMTbIBAOT MOKa3aTenn 3po3mn-
OHHOI OMAacHOCTW W KakK 3TW pe3y/nbTaTbl 0TO6paxalTca Ha KapTe. [Na onpefeneHus cTeneHu
3p03MM NOYBbLI Pa3paboTUMKM NCNONL30BANN MaTeMATMUYECKOe MOZENNPOBaHMe.

Nx pe3ynbTaTbl 4OCTYMHbI B BUAE TEMATUUYECKUX C/0EB B pasgene «bacceiHbl» Ha Beb6-
cepBuce «PeyHble GacceliHbl EBponeiickoit Poccum». HecmMoTpsa Ha TO, 4TO Hawy NoAaxoAbl K
pacyeTy oT/nMyalTca (Mbl onpegensem MNpeApacnoNOXeHHOCTb K 3p03MM B BMAE paHra, B TO
BpPeMS KaK CpaBHMBaeMas MOJeNb JaeT KOMMYECTBEHHYIO OLEHKY CMbITbIX MOYB), Mbl CUMTAEM
BO3MOXHbIM COMOCTaB/feHWe pe3ynbTatoB. Ha puc. 5 ans cpaBHeHUs npegcTaBneHbl 06a Bapu-
aHTa KapT pacnpefeneHns CTeneHn 3p03MOHHOIN oNacHoOCTMK.

Puc. 5. CpaBHeHMe MOMYYeHHbIX Pe3ybTaToB Mo YepHyLLUEHCKOMY paiioHy (cnpasa) ¢ AaHHbIMU,
NonyYeHHbIMU M3 pecypca «PeyHble 6acceiHbl EBponeiickoli Poccum» (cnesa)
Fig. 5. Comparison ofthe obtained results on Chemushinsky district (on the right) with the data obtained
from the resource "River basins ofthe European part of Russia" (on the left)

3emnun, pacnonoXeHHble Ha CeBepo-3anaje, MMEKT pacyfieHeHHbI penbed, 4YTo yBenu-
4yMBaeT CTeMeHb UX MPeAPacnONOXEHHOCTU K 3PpO3MOHHLIM NpoLeccaM. Y4yacTKu 3eMauN Ha tore
pPacnosioXeHbl B paBHUHHOW MECTHOCTM, B CBA3M C YEM WX 3PO3MOHHAsS 0NaCHOCTb 3HAYUTENbHO
MeHbLUE.

Ha 10ro-BocToke M BOCTOKE paiioHa 60nbliOe KONMYeCTBO 06pabaTbiBaeMbliX 3eMefb U
He60MblIOe KOMNYECTBO /IECHbIX MACCUBOB, UTO TakXXe CKa3blBAaeTCA Ha MOBbILIEHUU 3PO3UNOH-
HOW onacHocTu. B pe3ynbTaTe MpoBeAeHNS CPaBHEHUS MOJIYYEHHbIX Pe3y/bTaTOB B ABYX CUCTe-
Max MOXHO 3aMeTWUTb, YTO CO3JaHHble B NPOLLECCE BbIMOJHEHNA PaboThbl MOBEPXHOCTU 3PO3NOH-
HOW OMAacHOCTW KOPPEKTHO OTOBpaXalT CUTyauuto MeCTHOCTM, M YTO NpeACcTaBAEHHbIA HaMu
MeTOZ4 CO034aHusi NMOJOOHOW MOBEPXHOCTU, ABAAETCA KOPPEKTHbIM U MO3BOAAET WCMOJ/Ib30BaTb
pe3ynbTaTbl Pab0Thbl B NPaKTUYECKON AeATE/IbHOCTH.

3aK/r4veHune

CucteMHas 60opb6a C NPOSBAEHUAMU Aerpagalun NnoJopPOAHbIX 3€MeNbHbIX Y4acTKOB
BXOAUT B KPyr 06GLLErocyAapCTBeHHbIX 3ajay, HanpaBleHHbIX Ha CTabunbHOe o6GecrneyeHue
CTpaHbl arpapHoii npoaykuueir. MyHuymnnanbHble o6pasoBaHuns MepMCKOro Kpasi HyXjalTcs B
MH(OpPMaLMN 0 3eMeNbHO-UMYLLLECTBEHHBIX KOMMEKCAX, MOABEPXEHHbIX 3PO3NOHHOI OnacHo-
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CTU. bonbllOe 3HaYeHMe MMeeT KapTorpaguyeckas NoggepXKa pasBUTUS 3eMeflbHO-pPecypCcHOro
noTeHLMana arpapHoli cepbl Kpas B YC/0BMAX 3p0O3MK NOUYB.

MpoBeseHHOe uccnefoBaHue NO3BONUMNO pa3paboTaTb M 3aNyCTUTb KapTorpauueckuii
Beb-cepBMUC, obecneymBalolMiAi ONepaTUBHbIA M YA0OHbIA AOCTYN K aKTyanbHbIM AaHHbIM 00
3PO3MOHHOK onacHocTu 3eMenb MNepMckoro kpas. B pesynbTaTe Mbl NOAYYUAU He TONbKO WUH-
CTPYMEHT ANS BU3yanu3auuu JaHHbIX, HO U OCHOBY ANA AafbHeiliero yrny6/ieHHOro aHanmsa
NPUYUH ¥ MEXaHW3MOB BO3HUKHOBEHWS 3PO3MOHHbLIX NPOLECCOB.

Beb6-cepBuc npefoctaBnseT MHGOpMaLmMio, HEOOX0ANMYIO ANA NPUHATUA 060CHOBAHHbIX
pelweHunii B 061acTn 3eMIenoNbL30BaHNSA, pa3paboTKy NPOTUBOIPO3NOHHbLIX Mep, NAaHUpPOBaHMA
feaTenbHOCTM B 061aCTK CeNbCKOro X03f/CTBa M MPOTrHO3MPOBAHUA NMOTEHUMANbHbIX PUCKOB.
MepcneKTUBLI AanbHeilwero pa3BuTuMa paboTbl BKAKOYAKT B cebs paclimpeHne yHKUMOHaNa
cepBuca NnyTeM J006aB/ieHUA HOBbIX TUMOB AAHHbLIX W MHTErpauum ¢ pyruMu MHPOPMaLNOHHbI-
MU cucTeMaMu. Pa3paboTaHHbIN BE6-CEPBMC ABNAETCSA BaXXHbIM LWWaroM Ha nyTu K 6onee apdek-
TUBHOMY YMpaB/eHUIO 3eMe/lbHbIMUN pecypcamMmmn 1 06ecrnevyeHmnto YCTOWYMBOrO pasBuTUA arpap-
HOro KOMMJEeKca peruoHa, ¥ MOXeT C/MY>XUTb NPUMEPOM YCMeLWHOro NpUMeHeHNsa reouHpopma-
LMOHHbIX TEXHOJIOTWIA B MPaKTUKe OpraHM3auum payMoHanbHOro NCNoNb30BaHNUS 3EMIIN.
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