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Hacrosiee n300peTeHne 0OTHOCUTCS K 00JIaCTH CEITbCKOTO XO3IHCTBA M MH(OPMAIIMOHHBIX TEXHOJIOTHH
U MOXeT OBITh HCIIONB30BAaHO B CHCTEMax YIPABICHHS arpolpOMBIIUICHHBIMA KOMIUIEKCAMHU,
HCIIONB3YIOIUMH TEXHOJOTHIO TOYHOTO 3eMJICAENHUS NPU OLEHKE COCTOSHMS IIOYBEHHOIO IIOKPOBA
MAaXOTHBIX 3€MEJb C Pa3IMYHBIM YKJIOHOM MeCTHOCTH Mo JaHHbIM J133. CymIHOCTH 3asiBICHHOTO
M300peTeHHs 3aKIIF0YaeTCsl B TOM, UTO JJIsl OLIEHKH JIerpaJjaliii y4acTKOB TaXOTHBIX 3€MeJb ITPpeAsIaraeTcs
KOMIUIEKCHOE peIleHNe, BKIOYalolee OLeHKY Nerpajalii IO4YBbl Ha OCHOBE CHMMKOB /133, aHanmmsa
MOpP(QOMETPUYECKUM CII0COO0M penbedpa MECTHOCTH (TOYHOE OIpeJeNieHne YKIOHa, CKIoHa, LS
(axropa, neranbHas KiaccUpUKalus penbeda M BO3MOXKHBIE TOIOBBIE IIOTEPU IOYBBI) M pacyer
COJIepKaHUs TyMyca ¢ y4eTOM SPO3HOHHBIX ITOTEPh IMOYBEL. TEXHUUECKHM Pe3yJabTaToM IpeularaeMoro
criocoba sBseTcs MOBhIMeHNE dPPEKTHBHOCTH 00paOOTKH MHOTOCHEKTPAIBHBIX N300pKEHNH ITyTeM
UCIIOJIb30BaHMUS METO/Ia MOP(HOMETPHYECKOTO aHANIN3a, KOTOPBIH [TO3BOJISIET yYUTHIBATH BEIMUMHY YKIOHA
U CMBIBBI IOYBEHHOIO CJIOS IIPEATOPHBIX IOCEBOB, NOBBHINICHHE WH()OPMATHBHOCTH M pacLIUPEHHUE
MIPUMEHUMOCTH. YKa3aHHbIH TEXHWYECKUI pe3ynbrar IOCTHraeTcs TeM, 4YTO OLEHKY Jerpajanuu
YUYaCTKOB ITaXOTHBIX 3€MENb, HAXOASIIMXCS MOA PAa3IMYHbIM YKJIOHOM, IPOBOAST JOMOJHUTEIBHO
C HWCHOJB30BaHMEM Tomorpadpuueckoro ¢(akropa - LS-factor, Ha OCHOBaHHM KOTOPOTO MOXKHO
MIPOTHO3UPOBATH CPETHETOIOBBIEC MOTEPH MOYBHL. VICIONIB30BaHME YKa3aHHOTO CIIOCO0a CIIocOOCTBYeT
CBOEBPEMEHHOMY BHEIPEHHIO KOMIUIEKCa NPO(UIaKTHYSCKUX ¥ POTUBOAPO3UOHHBIX MEPOTIPHUSTHI IS
YMEHBIIEHHUS Pa3MbIBa IOYBEHHOTO TIOKPOBA CO CKIIOHOB IPEATOPHBIX 3¢MEJBHBIX YYacTKOB.
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MK GOI N 33724, GO1 V 9/00

Crocob OIpPCACIICHHUA ICIPagupOBaAHHOCTH IIaXOTHBIX 3CMCIb HA OCHOBC JHCTAHITHOHHOI'Q

30HOMPOBAHHA 3eMnu

Hactosmee uzobpeTeHHe OTHOCHTCA K O0NIACTH CEIBCKOTO XO34HCTRA H MHQOPMAITHOHHBIX
TEXHONOrMH M MoxkeT OBITH MCHONL30OBAHO B CUCTEMAaxX YIPaBIEHHUA AIPOIIPOMBIILICHHBIMU
KOMIUIEKCAMH, MCTIONB3YIOIIHMKY TEXHOJNOTHI) TOYHOTO 3€MICICNIHs TNpH OLEHKE COCTOSHHSA
TMOYBEHHOTO TOKPOBA NMaXOTHEIX 3€MeNb ¢ Pa3sIMYHBIM YKIOHOM MECTHOCTH MO AaHHBIM /I33.

Texuuaeckuit pe3ynbTaT H30OpETEHUA 3aKITIOYACTCS B MOBLINIEHHH 3PhekTHBHOCTH 06paboTkH
MHOT'OCIEKTPAIBHBIX H300pakeHUH yTeM HCIOIb30BaHUS ANOPHTMA MOP(OMETPHYECKOTO aHAIIN3A,
KOTOPBIit MO3BOJSCT KIACCUPHIMPOBATE BEICOTHYIO MOJCTb [0 Pa3HYHBIM 3JIcMCHTaM JanaiadTa Ha
OCHOBE Te0MH(OPMAIMOHHOIO MOJEIHPOBAHHA, YIHTHIBATE BEIHUKHY VKJIOHA M CMBIBHI IOUYBEHHOTO
CIIOsl IPEATOPHBIX OCEBOB, a TAKXKE MOBHILIATE HHPOPMATHBHOCTD W PACILUHPATEH IPUMEHUMOCTb.

KauectBo u OMEpaTHBHOCTh OLIEHKH COCTOSIHHS TIOCEBOB CEIbCKOXO3AHCTBEHHBIX KYIBTYD
3aBUCHT OT pE3yAbTATOB CBOCBPEMCHHOTO  BBIABJCHHMS  COCTOAHMA  NAXOTHBIX  3EMENb
[CoBepmieHCTROBaHME METOAMK OOpabOTKHM KOCMHYECKHMX CHHMKOB B CHCTEME PETHOHATBHOIO
MOHHTOPHHIA COCTOSIHUA CENbCKOX03AHCTBEHHBIX KYABTYPTEMa auccepTanuu u apTopedepata no BAK
P® 25.00.34, kanaunat Hayk Caxaposa, Enena OpresHal.

CymmectByonie cnocoObl OLEHKH COCTOSHHS MOCEBHBIX IUIoMIancH, Oasupyoliecd Ha
00paboTKke KOCMHYECKHX CHHMKOB KaK IPaBWJIO HE YYMTBIBAIOT MOpGOMETpUHECKHX ocoOeHHOCTEH
nanamadTa, CIOKUBIIETOCA HA CKIIOHOBBIX YYACTKAX IPEArOpHbIX MAXOTHBIX 3€MENb.

OpHuM u3 BaxkHeHmMX (GaKkTOpOB, BIMAIUIMX HAa CEIbCKOXO3AHCTBEHHYI0 cdepy B TOpPHBIX
paiioHax, ABISETCA CMBIB U 3PO3Hs IIOYB C MOBEPXHOCTH. M3BECTHO, 4TO 3POZHSA IIOYBHL B TOPHBIX
YCIOBMSIX HMMeeT pal cnenuduieckux ocoOeHHOCTEH, KOTOpble 10 MaclTadaM H NOBPEXXJICHUAM
NPHBOAAT MAXOTHBIE 3EMIIH B KATACTPO(UUECKOE COCTOSHUE.

YueT cMBIBA TIOYBEHHOTO CI0S NMPEATOPHBIX NOCEBOB NMPOUZBOAHTCA MIMEPEHHEM KONHYECTRA
IIOYBBI, cOpacelBaeMOH ¢ ONpejelleHHOH ILIOWAald B EIUHHIY BpeMeHH. Jlo MCIOJIb30BaHMA
KOCMHYECKHX CHUMKOB Ha YKa3dHHBIE LI€NH, 5TH U3MEPEHUA NPOBOJWINCE IPU HATYPHOM H3YHECHUH
KONMHYECTBEHHBIX XApPAKTEPHCTHK MNOPOAYKTOB CMBIBA MOYBR € CENBbCKOXO3AMCTBEHHBIX Yrodui
TIPEATOPHEIX 30H, B OCHOBHOM ITyTEM yUETa CTOKA BOJBI B OTIOXKEHUH B 3aMKHYTOM CTBOpe 0OpO3/IEI,

MCTOA0M 3aMepa BO,D,'HOﬁ PacTUTCIBHOCTH B HU3HHAX B IIPCACIIAX TCPPHTOPHH H KOHTPOJIEM B paﬁOHax



cToKa. B HacTodee BpeMA Pe3ynbTaThl KOCMHYECKOH CHEMKH HO3BOJIAIOT ONPEAEIHTh XapakTep H
BEJIMYHHY TEKYLIET0 NPOosBICHHUA BOIHO-3PO3HOHHOTO IIpoliecca, HaOMIOAeH S 3a pa3MBIBOM H 3po3HeH
MIOYBEHHOI'O CIIOA BO BDEMCHH.

H3gecTeH crnocob ONeHKH YCTOHYHBOCTH TIOWB B YCIOBHBIX Oamnax [«llouBeHHO-3KoNOTHYeCKuit
MOHHUTOPHHT» yieOHoe nocodre o peaaknueit /1.C. Oprora, u3-so MI'VII, 1994, ctp.77-76, Tabnmiia
18, «OkcneprHas oUeHKa MOUBEHHOIO MOKPOBA N0 TOKA3ATENIM, ONPEIEsIONIUM €r0 UHTETPATbHYIO
ycroiuuBocTh (Damnei)»]. B gannom cnocofe-aHanore Juis ONEHKH YCTOHYMBOCTH OTIPEICICHHON
TIOYBBI HCTIONB30BaHkl 10 mokazaTeneil: KHCIOTHOCTh, YBIaXHEHHOCTh, HHTEHCHBHOCTE Pa3loKeHUs
pacTUTEIbHBEIX OCTATKOB, 3alac ryMmyca, pelibed, CeTbCKOXO3SHCTBEHHAS OCBOEHHOCTH, TOAWIHEIH
TOPUPOCT, HACHIILIEHHOCTh OCHOBAHMS, TOMBOOOPA3YIOLIWE MOPObI, TernoodbecneueHHOCTh. [lo cymme
0aI0B BBICIAIOT YCTHIPE 30HBI: TICPBas - HEYCTOHIHBas 10 14 Gannos, BTopas — MAIOyCTOHYHUBAS OT
18 no 20, TpeTbs - OTHOCHTENBHO ycTOMuHBasA OT 23 mo 26 u 4ueTBeprad - ycToHuwBasA ot 26 mo 30
oannos.

HenocrarkaMu aHasora ciiefiyer CuuTaTh:

- cyOBEKTHBHOCTE OaILHON SKCOEPTHOM oneHKH Kaxoro u3 10 nokazareneii;

- HEONEPATHBHOCTE U TPYA0EMKOCTE HA3¢MHOI0 00¢c/IeJoBaHUS OOJBIIHX IIJI0MIaICH;

- HeaonycTHMo O0/BLIOE KOJNMYECTBO HACTHBIX MOKA3aresel, 3aTpyIHSIOLMX MPAKTHUECKYIO
TIPUMEHUMOCTS;

- OTCYTCTBHE JOKYMEHTATLHO YCTAHOBICHHBIX TPaHHUI| 30H.

HzgecreH criocod onpejielieHs NapaMeTpPOB COCTOSIHUS NOYBEHHO-PACTUTEIILHOIO IOKPOBa 110
JAHHBIM MHOTOCHEKTPAIBLHOIO a3jpoKocMHuueckoro 3oHIupoeaHus [RU 2424540, 20.07.2011],
BKJIFOUAIOLIMH NPUEM U PETHCTPALMIO HA MATHUTHOM HOCHUTENE LIH(POBHIX AaHHBIX a3POKOCMUYUECKOTO
30HAMPOBAaHHA, 00palOTKYy ATHX JaHHBIX TIyTEM TMPOBEACHUS HX Treorpauueckoil NpHBA3KH,
TEMaTHIECKYI0 00paboTKy ¢ BBIACICHHEM KIIACCA «PAaCTUTEIBHOCTE.

HenocrarkoM cniocoba ABnseTcs HU3Kas 0ObEKTHBHOCTL MapaMeTpoB obcieoBaHus COCTOSHUS
MOYBEHHOTO TTOKPOB

H3Becten cnocob 06paboTkH MHOTOCTEKTPANBHEIX H300paXeHHH, KOTOPBIH 3aKII09aeTCH B TOM,
YTO [I0CIE [IPHEMA W PErMCTPaliud Ha MarHUTHOM HOCHTEIE LM(POBBIX JAHHBIX a3POKOCMHYECKOIO
30HAMPOBaHHS  [POM3BOOUTCA  MX  reorpaduueckas  TPHUBA3KA, YUET  TEOMETPHUECKHX,
PATHOMETPHICCKHX, PAJHANMOHHLIX, CHEKTPATLHEIX HCKAKCHHH JaHHLX, WX oTobpaxemie B

onpeaeneHno# nmpoekiuu kapthl [Cazonos H.B., lenaes 10.H., Baugsimiesa H.M. Hazan, B Oymymiee -



K 30-1eTHIO cO3/IaHMA ABTOMATH3WPOBaHHOUW uHGOpManuoHHO-OympaBmamelt cucteMbl «AUYC-
Arpopecypeel» // Wudopmaunonssii Oromnerens, 2009, Ne2(69) w/und Ha caliTe mo ampecy

http://'www.gisa.ru/53086.htmi?searchstring=casonor]. Ha 6ase srtoro cmocoba OwInm co3gan

aBTOMATH3WPOBAHHBIN KOMIUIEKC, W3BeCTHHIH, kKak AMWYC-Arpopecypcel (ABTOMaTH3MpOBaHHAS
UHPOPMAITHOHHO-YIIPARIAIONAA CHCTEMa -ATpOpecypchl), MO3BOIABIOIHH OCYMIECTBIAATE 00paboTKy
aspokocmuueckux OCHOBHOH HEOCTATOK U3BECTHOTO CMOCO0a COCTOMT B TOM, YTO BMECTO PEallbHBIX
KOJMYECTBEHHBIX OICHOK [APAMETPOB COCTOSIHUSL OPUPOIHBIX OOBCKTOB PACCUYMTHIBAIOTCS JIHIID
YIIpOTIEHHbIE SMTHPUYECKUE XapakTEPUCTHKY, W3IBECTHBIE KaK ''BereTalfMOHHbIEe HWHAEKCH'. Ha
TIpaKTHKE TIPH TOCTPOSHHHM TEMAaTWYECKHX KAapT BEreTAINIMOHHBIX HHIGKCOB HMNM ONH3KHX K HHUM
"HHGOPMALIMOHHBIX MPOAYKTOB" MCTONb3YETCH JHIIb ABAa CIEKTPaNbHBIX KaHajla, OXBaThIBAIOIIMX
HOJI0CY NOTIOMIeHUs Xnopodritia (OCHOBHOIO IMIMEHTA (POTOCHHTE3UPYIOMIEH PACTUTENBLHOCTH) M
001acTb MaKCHMYyMa CIIEKTPATBHOM OTpakaTeNbHOH CII0COOHOCTH BEreTHPYIOMIEH pacCTHTENEHOCTH B
omxHeit MHppakpacHOM YacTH CHeKTpa.

H3pecTeH crioco0 BHECEHHs OpraHHMYECKHX YAOOpeHHH, BKIOMAIOIIKH HEMOCPEICTBEHHOE
psMOe OIPE/CICHHE COASKAaHUsA TyMyca B M0YBE, BBJICICHHE Ha IOJC YH4CTKOB MIIM IOYBCHHBIX
KOHTYPOB C IOCIEYIOIIHM OIpeje/leHUeM COACPXKAHMS I'yMyca B IIOYBE C HCHOJIB30BAHUEM
JUCTaHUKHOHHOTO 30BAHpoBanus [RU 2260930, 27.09.2005].

HenoctaTrkoM paccMOTpEHHOro crnocoba sBisercs Oonplias TPYAOEMKOCTH TPAAMLMOHHOTO
cmoco0a BHeceHHs yaoOpeHUWil, 4To TpeOyeT 3HAYUTENBHBIX 3aTpaT BPEMEHHM H CPEACTB IS
OlpeJENeHHs COJEPXKAaHUs T'yMyca B IOYBaX 10 KaXKAOMY M3 BBIICICHHBIX NIOYBEHHBIX KOHTYPOB
(3neMeHTapHBIX y4acTKoB). B Toxe Bpemd, cnocod cnocoOCcTByeT onpeaeneHUl0 cOAEPKaHUA rymyca
B OMNpeNeNeHHBIX Toukax oTbopa mpod, UTO HE MO3BONAET PACCUMTATh COAEPKAHHME TyMyca Ha
OCTaNbHBIE YYACTKH JUI TOUHOTO BHECEHMSA ONTHMANBHBIX /103 yAOOpEHHH.

Hssecren cnoco® BHeceHus opraHumdeckux yioOpenuit [RU 2337518, 10.11.2008],
BKJIKOYAKIUKMH BbIJEJICHHE Ha TIOJIe YY4acTKOB, ONpeAcieHHe CcoAepXKaHHi [yMyca B TIOYBE H
Ju(phepeHIIHPORAHHEIX 103 OPraHHIecKUX YI0OpeHHH HCX0A M3 NpeqHa3HauCHHOH IS BCETO IO
CpenEei 10351 YIOOPEHUH ¢ TOMOTIBI0 TUCTAHITHOHHOTO 30HIHPOBaHHA.

HenocratkoM paHHOro cnoco0a SBISIETCS TO, YTO, BO-HEPBBIX, HE YUMTHIBAKTCS PAIHUUA B
IIOAOPOOHH Pa3NMYHBIX YYACTKOB B Npedesiax X03sicTBa WM OTAEIBHOIO MAacCHBA, a BO-BTOPBIX,

NMPAaKTHIECKH BCEr/Ia B CERBOOOOPOTE UepeayIoTCA KYALRTYPHI, OTIHYAIONIHECS 1O MOTpeOHOCTH B



MEIHOPAHTaX WK YAOOPCHHAX, W HEOOXOAMMAas JUIS HUX HOpPMa OpPraHWYeCKHX yIoOpeRHMH (Hma
MEITHOPAHTOB) MOKET BapbHpoBarh ot 10 no 60 T/ra.

bmwkaiimuM anajnoroM (DPOTOTHIIOM) K 3afBICHHOMY H300DETCHHIO SBIISICTCS cnocod
OmpeAeneHUs COCTOSHHA IOYBH], ToABepxeHHOH aerpamanuu [RU 2 265 839 Cl1], Bkmoyaroniui
A3POKOCMHYIECKYIO ChEMKY MTOBEPXHOCTH OTKPHITHIX YIAaCTKOR MOYBHI B PAHHWHA BECEHHHI WITH TTO3,THHH
OCEeHHUH mepuoll, npeobdpa3oBaHKe NOAYUYEHHOro M300paKeHus, oUeHKy (GOTOHA 3TUX Tolaaeit no
256 — ypOBHERBOW NIKAJNE CEPOTO IBET4, BHUICICHUC KOHTYPOB [0 YPOBHSM INKAJIBI CEPOrQ I{BETA,
BBRIMHCICHUE TENOTA/IeH BRIJIENEHHBIX KOHTYPOB, TIPHBA3KY 00paboTaHHOTO W300paKeHHA K TIOYBEHHOH
KapTe W ero TpaHchopMallHio, OINEHKY /erpajalliM IOYB IPOBOJAT MO COJAEpKaHHWI0 T'ymyca B
MOYBEHHOM MOKPOBE.

HenocrarkoM  atoro  cnocoda  sBISETCs  HEOOXOMMOCTB  JIONOJIHUTEIBHOTO  HA3EMHOTO
HCCTIeIOBAHUA TI0CTIEe KAXKIOH CREMKH H B OIIEHKE JIETpajJaltdi [TOYUBHE TONBKO IO COAECPAAHMIO B HeH
rymyca 6e3 yuera ocodbeHHocTel penbeda naxoTHBIX 3eMelb.

[pennaraemMslii criocod orpeaeneHus COCTOAHUA MAXOTHBIX 3EMEND, MOABEPEHHBIX AerpaanHu
YCTPaHseT HEOCTATKH U3BECTHOIO POTOTUIIA M NOBbINIAET 3P heKTUBHOCTE 00padOTKU KOCMHYECKHX
CHUMKOB ¢ MMHHMHM3ALIMEH 3aTpaT Ha ONpee/IeHUe COAepXKaHus I'yMmyca. B IoNoIHEH e K poLeaypam
OLIGHKH Jerpajallii [OuUB MO COJNEPKAHHIO rymyca oOO03HAUEHHOM B IPOTOTHUIE YUHTHIBAIOTCH
ocobeHHOCTH AaHAMAdGTa MAXOTHEIX 3€Mellb, PACTIOJIONKEHHBIX B IPEATOPHBIX 30HAX.

CyImHOCTE 3aSBICHHOTO U300 peTeHHS 3aKII0YACT s B TOM, ITO JITIS OLICHKH JIETPAJIAlHH YIacTKOB
IaXOTHBIX 3eMelb [IPeiaraeTcs KOMIUIEKCHOE pellieHHe, BKIIHYAIollee OUEHKY Jerpajlaliii [10YBB
Ha ocHOoBe cHUMKOB /133, ananuza mopdomeTputeckuM crnocoboM penbeda MECTHOCTH (TOUHOE
ompeneneHHe VKIIOHA, ckiIoHa, LS daxrtopa, aeranpHas knaccudukanus peabeda U BO3MOMNKHbBIE
TOJIOBLIE TIOTEPH MOYUBEHI) H PACUCT COJACPKAHNS T'YMYCA ¢ YICTOM PO3ZHOHHBIX TOTEPE TIOYREL.

TexHudeckuM pe3ylabTaTOM IIpelaraeMoro cnocoda ssisercs nopblineHHe 3hdeKTHBHOCTH
00paboTKH MHOTOCHEKTPATLHBIX H300paXKeHHI MyTeM HCIIONb30BAHMA METoJa MOphOMETpHUECKOTO
aHAIM3a, KOTOPEIH TO3BOIAET YIUTLIBATE BEIMOUHY YKIOHA W CMEBIBBI TOYBEHHOTO CIOA MPEATOPHBIX
MOCEBOR, MOBLINICHAEC HHPOPMATUBHOCTH H PACIIHPECHUE IPHMEHUMOCTH.

VKa3aHHBIH TEXHUYECKMH pPE3ylNbTaT JOCTUIAeICs TeM, 4TO OLEHKY Jerpajdlidd Y4acTKOB
NaxOoTHBIX 3€MeNb, HAXONALIMXCA MOA PAVIMUHBIM YKJIOHOM MPOBOIAT JOMOJHKUTENBHO C
HCHOJIE30BaHAEGM  Tomorpapudeckoro akropa - LS-factor, Ha OCHOBaHMM KOTOPOTO MOXHO

NPOTHO3HPOBATE CPETHETO/IOBBIE TIOTEPH MOYBHI.



Hcnone3opanue ykazaHHOTO criocofa criocOoOCTBYET CBOCBPEMEHHOMY BHEAPCHHIO KOMILIEKCA
Ipo¢KIAKTHYCCKHX K TIPOTHBOIPO3HOHHBIX MEPOIIPHSTHI NI YMCHBIUCHHS pasMbIBa NOYBEHHOI'O
MIOKpOBa CO CKIOHOB IIPEATOPHBIX 3€MEJIBHBIX YHaCTKOB.

Peanuzanms npepioKeHHOro crnocoda oCymecTBIASTCS B HECKOJIBKO 3TAloB!

- EPBHIN — € TOMOMILIO 6a3b] OTKPHITEIX MaHHEX SRTM u Aster GDEM u3 NASA Earthdata u Japan
Space Systems MeTOI0M KOCMHUECKOH CBEMKH ¢ paspeluerieM Ao |7 MeTpos B |1 nukcene noayvator
IuQPOBYI0 MOJEIL HCCIeAyeMol Tepputopun, Jlannas Mojens OpeacTaBiseT co00H KOCMUUCCKUH
CHMMOK 3eMHOM TMOBEPXHOCTH, OCHOBHOE Ha3HaueHHE KOTOPOTO OTOOpaxKeHWEe MaHHBIX penbeda
HCCIEeTyeMOH MECTHOCTH.

- BTOpO# - 3akioyaeTcs B 00paboTke monydyeHHo# MoJenu ¢ noMolisio nporpaMmMel SAGA-GIS
(System for Automated Geoscientific Analyses) u pacuere LS - factor (3po3uoHHBLI mOTEHIMAT
penbeda). Jlns pacuera LS-factor ucronszoBancs Hoeeii DEM Esponeiickoro Cor3a ¢ BRHICOKHM
paszpewenuem (10-17 M) (GDEM u3 NASA Earthdata u Japan Space Systems), rpeacTapiArILui
coOoit THOpUAHBIM TPOaYKT, BKIOYaoWMH nokasaHus Shuttle Radar Topography Mission (SRTM) u
Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global Digital Elevation
Model (GDEM) u Japan Space Systems [7]. C nomompo GDEM nonydator ofiueeBponeickue JaHHbIE
0 BBICOTE CO CKOpPOCTBIO 1 yrioBas cexyHaa. LS factor ucnonssyercs NpH KOJIHYECTBEHHOR OLEHKE
NOTEHIHANBLHOM ONIACHOCTH 3PO3KH 10 YpaBHEHHIO YHIlIMeliepa - CMHTa

A =0.224 *R¥K*L*S*C*P (1)

rfie A — CMBIB [I09BBI C €/JHHHIIBI ILIOMAH, KI/M?; R — GakTop 0caIKoB, BEIP&KEHHEIH B €MHHLIAX
3PO3HOHHOTO MHAeKca;, K — dakTop 3poaypoBaHHOCTH MouB; L — dakTop ANHMHEI cknoHa; S — dakTop
ykinoHa; C — ¢akrop cesoobopora; P — axrop, yuMTBIBaIOIME BIHSHHE TPOTHBOIPO3HOHHBIX
Meponpustuii, [['opbauera E. H. TIpumenenue yHUBepCcanbHOTO ypaBHEHMS MOTEPL MOUBEI OT 3PO3UH
(RUSLE) nipu oljeHKe HHTEeHCHBHOCTH BOJIHO-3PO3HOHHLIX niporieccos Ha ocaoie ' C //IlouBoBeacHue
H arpoxumus. 2011. Ne 2 (47). C. 42-51].

O6BeM 3p0o3UH, pacCIUTAHHEIN B COOTBETCTBHH C 3THM YPaBHEHUEM, ABIACTCS NaHImMadgTHO-
3KONIOTHHECKMM  [TOKAa3aTelneM, KOTOPBIH MMEeT BaKHOE 3HAYEHHE NpH  IIIaHHPOBAHHM
3€MJICNONL30BAHUS, OPraHU3alMy  OXpaHbl 3€Mellb M BOJHBIX OOBEKIOB, IPOIHO3UPOBAHUM
MECTOpacnoNnoKEHHA IPO3HOHHOH CeTH H Ap. DTOT KHACKC HANPAMYIO CBA34H ¢ YKJIIOHOM [€OCHCTEM H

MOKA3EBaeT HAaUOOILNIYI0 HHTEHCHBHOCTE OBEPXHOCTHEIX IOTOKOB ¢ OTIPe/IeIeHHOH TEPPHTOPHH.



Monens yHuBepcansHOTO ypaBHeHHA moTeph mouRbl (USLE) smnsercs wambonee HacTo
HCMOIb3YEMOH MOZENBI0 [Nd OLIEHKH pHCKa 3po3HH ouBH. Cpelou 1IecTH BXOAHBIX CJIOCB
KOMOHHHpOBaHHAS JUTMHA CKIOHA W yroa Haxnona (LS-factor) oxaseiBaeT Hanbosboiee BIUSHHE HA
TIOTEPH TIOYBBL S-(aKTOp M3MEpSeT BIHWAHHE KPYTH3HBI CKIOHA, a L-dakTtop ompenenser BIUAHHE
JUTMHEI cEiloHa. KomOuruporauusiii LS-dakTop omickiBaeT BIusHNE penbeda Ha 3pO3HIO TIOYBEI.

Hanee B cooTBeTcTBHE ¢ KinaccupukalMel KaTeropuu NOTEHUHANBHOH 3pOJAMPOBAHHOCTH TIOUB
(tabmuua 1), npejacTaBisMoONEii 3aBHCUMOCTD YKIIOHA 3€MENBLHOTO YYACTKa OT €ro HNOTCHIMAIBHON
SPOJIMPOBAHHOCTH TIPOBOJUTCA ero onudpoBka [3emnenemie ot A no S [DmekTpoHHBIH pecypc):

obutmmaneHeiil calit [caiit] — URL: http://fracechrono.m/pochvennaya-semka/3417-mezorelef-chast-

3.html CpaBHHTENLHAA  XapaKTEpHCTHKAa  IMMOTEHUMATBHOH  SpOAUMPOBAHHOCTH MOYB  TIO

3EMJIETIONB30BAHMSAM ).

Tabmuma 1. Kmaccugmkanus KaTeropHd NOTEHIHATRHON 3poaupoBanHocTH mous mo C.H.

CHnbBepcTOBY
Knacc | YknoH, B rpagycax | Pembed IloTeHuManbHas
3pOAUPOBAHHOCTE
1 <1 PoBHBIC yUIacTKH HespoauposarHbie
2 1-2 [Nlonorue ciI0OHBL CnabocMBbITbie
3 2-3 OT 0OJI0OTHX K IMMOKATEIM Cmado ¥ CpeAHECMEITHIC
CKJIOHaM
4 34 TTokaTkie CENOHET CpenHecMBIThHIE
5 4-5 Ot nokaTeIX K KpyThIM ckioHaMm | CpeaHe B CHIBHOCMEBITBIE
6 5-10 u Gouee Kpyrbie cxiioHbB CUIBHOCMBITEIE

- 'I'peTHﬁ - [IOJIYYICHHBIC PACTPOBBIC JAHHBIC NICPCBOJAT B [IOJIUTIOHHBIC 00BEKTEL (B pe3yieTaTe

TIQTy4aeTcst H300pakeHue B BI/IC BEKTOPHOH KapThl, TOKa3LIBAIONICH DPOUPOBAHHOCTE HCCIETYEMBIX

3CMCIIBHBIX YYAaCTKOB B NPCATOpHBIX BOHaX), mwiomaas 1 00beM coﬁnpammeﬁca BOABI H CMBITOI'O

rymyca.

- 4ETBEPTHIH - IPOBOAUTCS PACUET COOEPXaHUA I'yMyca 0 JaHHbM [[33 M HAHOCHTCS KOHTYPHI

PAcCUMTAHHBIX 3HAYCHHUHA TYMyca Ha KapTy (B COOTBETCTBHM C MPOTOTHIIOM).



IlpennaraeMenit crnoco0 anpoOHpoBaH Ha NOISMX KPECTBAHCKOTO XO03fAiicTBa ¢. bepezoska,
PacIIONOKECHHOrO B NipearopHoi Teppuropun ['mybokoeckoro paiiona Bocrouno — KasaxcraHckoi
obnact. Xo3alcTBO CHEHMANM3UPYETCS HAa BbIPAMBAHWK B IIPSATOPHBIX 30HAX 3E€PHOBBIX H
TEXHHHECKHX KYIBTYD.

Hcenenyembie yq9acTKH NPeICTaBIEHBI TEMHO-KAMTAHOBEIMU TIOMRAMH. | OpHO — CTENHOM perHoH
C pe3K0 KOHTHHEHTANbHBIM KIHMaToM. ATMocdepHble ocanku konedmores ot 300 no 650 Mm.

Boibpar MynbTHCICKTPAIBHBIN KocMuueckuit cnuMok co crnyruunka Shuttle Radar Topography
Mission (SRTM) u Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER)
Global Digital Elevation Model (GDEM) 17} Japan Space Systems
(https://search.earthdata.nasa.gov/search/). https://www.dwtkns.com/srtm30m/ (pucyrox 1).

ITo xocMUHECKOMY CHHMKY Ha MCCICIYEMOH TCPPUTOPHEM BH/IHEI PEKd, OBpard yIIenbs o
nonuua. 1lons obcnenopanuce B uronte 2021 r (pucysok 1).

Jdna onpenenenus LS - factor u3oOpaxeHHs HccaeqyeMBIX YUacTKOB €O CIYTHUKOB
JUCTAHIIMOHHOTO 30HIMPOBAHMA 3eMIIM MEPEeBOAATCA M3 CHCTeMBl koopauHar DATUM («World
Geodetic System 1984») womanjgoii nporpammer SAGA-GIS («Geoprocessing-Projection-UTM
Projection-UTM Projection Grid B cucremy xoopauuar « WGS 84 / Pseudo-Mercator)». Ilocne storo B
HNONYUYEHHOH CHCTEME KOOPAUHAT IPOBOAUTCS reoMopdoMeTpuleckuil aHanus penbeda.

Ha pucyHke 2 mpeacTaBneHa NETaNbHAS KApTd UCCIEOYEMbIX YUACTKOB MECTHOCTH (3HAUECHHS
CKJIOHOB ¥ YKJIOHOB B COOTBETCTBHH CO CBETOBOH AKCIIO3HIMWECH penseda).

Hanee ¢ ncnonpzosanuem nporpamMmbl SAGA (Usage: saga_cmd ta_compound 0 [-ELEVATION
<str>] [-SHADE <str>] [-SLOPE <str>] [-ASPECT <str>] [-HCURV <str>] [-VCURV <str>] [-
CONVERGENCE <str>] [-SINKS <str>] [-FFLOW <str>] [-WETNESS <str>] [-LSFACTOR <str>] [-
CHANNELS <str>] [-BASINS <str>] [-CHNL_BASE <str>] [-CHNL_DIST <str>] [-VALL_DEPTH
<str>] [-RSP <str>] [-THRESHOLD <num>]) paccuureBaics LS dakrop, xapakrepu3yiomuii
BAMSIHHE 0cOOEHHOCTEH penbeda Ha MPOTEKAHHE SPO3UHHBIX MPOLIECCOB (PUCYHOK 3).

Kak crmenyer w3 ¢cHHMKA HA pUCYHKe 3 3HaueHWe koxhdurmenta LS factor Ha uccneayemsix
MAaXQTHEIX 3¢MISX UIMCHACTCA B ipeacnax oT 1 1o 16.

Cheayromuil 3Tal 3aKi0Yalcsd B [IOCTPOEHHH KapThl B nporpamme SAGA, nokaswiBawomeit
3POJHPOBAHHOCTD MCCMEAYEMBIX 3EMENbHBIX YYaCTKOB B COOTBETCTBHH C Knaccuukauuei
TIOTEHITMANTEHON 3P0/ JMPOBAHHOCTH MOUB (Ta0muia 1). Pe3ynbTaTsl KIacCU(pHKAIY penbeda NoIyIaoT

B BHJIE KapTH (PUCYHOK 4).



C ucnosszoBanueM SAGA GIS u ypasuenns | ObLI0 paccHMTaHO BO3MOXKHOE 3HAYCHHE A,
XapaKTEPHU3YIONIEE CMBIB TIOUBE] € €AMHMIIBI TIIOMAAH (pUCYHOK 5 1 Tabmuna 2).

Tatmuia 2 - 1llkana 3HadeHHH MBTETPATRHOTO TTOKA3ATENA

3HayenHe A, TOHH/TA B IO Boauo-3po3nonHas 0acHOCTh
1-3 Huzkasn
3-4 OTHOCHTEIIEHO HU3KAS
4-6 Cpennss
6-9 OTHOCHUTENBHO BLICOKAS
>9 Bricokas

Ha cneaytoulem 3rane ¢ HCTIONB30BAHHEM anroputma obpadotku MetonoM /I33 W 3HaueHHH
A npoBoauTcA pacycT COACPKAaHMA [YMyca M COCTaBIACTCA KapTorpamma pacnpeacicHus rymyca (%

cojiepAaHue) Ha HcelelyeMbIX yuacTkax (pHCYHOK 6).



dopmyna n300peTeHus

Crniocob onpeneneHus COCTOSHHA NMPEATOPHBIX NTAXOTHBIX 3€MENb, MOABEPKEHHBIX
Jerpajialiiy, BKIIOYAXOUIMA a3pOKOCMHYECKYI) CBEMKY I[IOBEPXHOCTH OTKPBITHIX
Y44CTKOB NOYBBI B paHHUN BECEHHUH WIIHM NO3JHHK OCEHHHH MepHoI, MpeoOpasoBaHue
[IOlyYEHHOI'0 HM300paeHMs, OLUEHKY (OTOHA 3THX Iulomanei 1o 256 — ypoBHEBOIi
IIKAJNC CEpOro 1BETa, BBIACIICHUC KOHTYPOB 110 YPOBHAM WIKanbl CEpOro I(BETA,
BBIYHCIIEHHE IUIOAAEH  BBIIEICHHBIX KOHTYPOB, TWpUBA3KYy obOpaboTaHHOTO
M300paxXeHUsl K IIOYBEHHOM KapTe M €ro TpaHc(opMalmio, OLICHKY jIerpajaliMu MoO4YB
IIPOBOAAT M0 CONEPKAHHIO T'YMyca B IOYBEHHOM MOKPOBE, OTNIHYAIOIIHICS TEM, 9TO AJIA
OLICHKH JErpajalyy yYacTKOB NAXOTHBIX 3€MeNb [IPEANAaracTcs KOMIUIEKCHOE PELIEHHE,
BK/IIOYAIOLIEE OLEHKY Jerpajalvd MOYBEI HAa OCHOBE CHHMKOB [JI33, anammsza
MOP(OMETPHYECKHM CIIOCOOOM penbea MECTHOCTH (TOYHOE ONpEAEIEHHE YKIIOHA,
cioHa, LS dakropa, neranpHas knaccHpUKanMi penbeda W BO3MOXKHBEIE T'OJOBBIE
ITOTEPH 110YBBI) U PACYCT COJCPKAHUS I'yMYCa C YUCTOM 3PO3UOHHEIX [IOTEPh IOYBLI, C

OEIbHY Donee PALHOHAIBHOTO HCITOJIB30BAHHA 3€MCIIBHEIX PECYPCOB.



PUCYHKH U3OLPETEHM A

Pucynok 1 — KocMuueckuii CHUIMOK HCCIeIyeMBIX 3eMellb A0 U Hocie 00paboTku
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Pucynok 2 - BbICOTHBIC OTMETKH 1 PacioiOKeHHE CKIOHOB M VKIOHOB TI0 pyMOy

HCCCAYCMBIX YVUACTKOB MaxXOTHBIX 3CMLCIE
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Pucynok 3 — Kaprocxema Tonorpaduueckoro daxropa (LS- factor)
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Pucynox 4 — Knaccudukanus 3poiHpOBAaHHOCTH UCCIICAYEMBIX YHACTKOB MAXOTHBIX

FCMCIIB
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Pucynok 5 - Kaprorpamma uccnenyeMod TEPPUTOPHH HA MPEAMET PA3BUTHS 30H
3pO3MOHHOM OMacHOCTH M BIHAHMSA penbeda Ha CMBIB IOYB C HCHOIB30BaHHEM
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