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Annomayusn. Uenb: onpeneneHne U aHAIN3 aKTYaIbHOCTH MPHUMEHEHHsI TeonHdOop-
marmoHHbIX cucteM (I'MC) mpu olieHKe cTeneHu Aerpagaii ceabCKOX03iCTBEHHBIX 3eMelb
B pe3y/bTaTe 3PO3UOHHBIX MpoleccoB. OOcCyskaeHHe: cTaThs MOCBAILIEHA IpodieMe h3yde-
HUSl COBPEMEHHBIX METO/IOB OIICHKU COCTOSHUS CEIbCKOXO03SHCTBEHHBIX 3€Melb, MOBEPIKEH-
HBIX HETaTHBHBIM IpolieccaMm. Boanast 1 BeTpoBas 3po3us (nedisnus) — Hanboee macmrad-
HBIE U BPEIOHOCHBIE BHJIbI Jerpafanuu mous. Tak, HauOojbllIee pacnpoCTpaHEHUE Ha CElb-
CKOXO035UCTBEHHBIX 3eMiisix P® momyuuna BogHas spo3us (19,32 % ot tepputopuun obcieno-
BaHHBIX yrojaui). OCHOBHON MHCTPYMEHT BBISBJICHHS AETPAJAlMOHHBIX IPOLECCOB MOYB —
CHUCTEMa MOHUTOPUHTA, a HanOosiee 3P (HEeKTUBHBIN U NEPCIIEKTUBHBINA METO]] OLIEHKH CTEIIEHU
Jierpajaliy 3eMellb — MeTOJ] JUCTAaHIIMOHHOr o 30HAnpoBanus 3emiu ([133). Bece Brimenepe-
YHCIIEHHOE B COBOKYIHOCTU C MEJIMOPATUBHBIMHU NpUEMaMH (MeIHnopalus 3eMelb, MoJe3a-
IIUTHOE JIECOpPa3BEACHUE U T. I.) SABJSIETCS CPEACTBOM COXPAHEHUsS M IMOBBILICHUS KauecTBa
CEJIbCKOXO3SMCTBEHHBIX 3€MEJIbHBIX PECYPCOB, B T. Y. MOJIBEPKEHHBIX 3PO3UU U ACQIIALNU.
[TpencraBieHbl OCHOBHBIE MPEUMYILECTBA U NIPUMEPHI BBIABICHUS NETPajallvy M0YB C MPHU-
MeHeHueM naHHbIX [1J[3. BeinmonHeH aHanu3 CBEAEHHM O pacnpoCTpaHEHHM HETATUBHBIX
npoueccoB Ha 3eMisix P®. Mcexons u3 aHanmsa COBPEMEHHOTO COCTOSIHUS 3POJAUPOBAHHOCTH
3eMellb, CTAHOBUTCS OCTPO HEOOXOAMMBIM IPOBEJCHHE KOMILIEKCA MEPOINPUATHI MO cTabu-
JU3alMy U BOCCTAHOBJIEHUIO IIJIOJIOPOJAMS MOYB CEINbCKOXO3AHCTBEHHBIX yroauii. BelBoabI:
OOBEKTHUBHBIE U JOCTOBEPHbIE JAHHBIE O COCTOSIHUM 3POJIMPOBAHHOCTH 3€MENb BO3MOKHO
MOJIyYUTh TOJBKO IPU COYETAHUU HA3EMHOIO (arpOXMMHUYECKHE M3BICKAHUS) U JUCTAHIIUOH-
HOT'O METOJIOB 30HIMPOBaHUs 3eMiId. Tak Kak OI[eHKa CTENEeHH U TEPPUTOPUATHLHOTO pacipo-
CTpPaHEHHUsl BHJIOB AETpajalliy MOYB MOXET OCYILECTBIATHCS C BBICOKOM JOCTOBEPHOCTHIO
IIPU UCIOJB30BAaHUU MAaTEPHUAJIOB a’dPOKOCMHUECKONH (POTOCHEMKH M JTaHHBIX Ha3eMHBIX HC-
CJIeZIOBaHUH, TO HEOOXOoaUMO OoJiee IMIHMPOKO HCIOIB30BaTh, TOMUMO IOJIEBBIX 00CienI0Ba-
HUH, TUCTAaHIIMOHHBIE METO bl 30HIUPOBaHUS 3EMJTU U T€OMH(DOPMAIIIOHHBIE CUCTEMBI.

Kntouegvie cnoea: MOHUTOPHHT, A€rpajgalusi, SpOJUPOBAHHOCTb, 3€MJIM CEIbCKOXO-
351ICTBEHHOI'O Ha3HAYEHMsI, JUCTAHIIMOHHOE 30HANPOBAHUE 3eMIIH
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Abstract. Purpose: determination and analysis of the relevance of the geographic in-
formation systems (GIS) use in assessing the degradation degree of agricultural land as a re-
sult of erosion processes. Discussion: the article is devoted to the problem of studying mod-
ern methods for assessing the state of agricultural lands subject to negative processes. Water
and wind erosion (deflation) are the most widespread and harmful types of soil degradation.
So, water erosion (19.32 % of the territory of the surveyed lands) is the most widespread
on the agricultural lands of the Russian Federation. The main tool for identifying soil degra-
dation processes is the monitoring system, and the most effective and promising method
for assessing the degree of land degradation is the Earth remote sensing (ERS) method.
All of the above, together with reclamation techniques (land reclamation, field-protective af-
forestation, etc.) is a means of preserving and improving the quality of agricultural land re-
sources, including those prone to erosion and deflation. The main advantages and examples of
detecting soil degradation using remote sensing data are presented. The analysis of information
on the spread of negative processes on the lands of the Russian Federation is carried out. Based
on the analysis of the current state of land erosion, it becomes urgently necessary to carry out
a set of measures to stabilize and restore the fertility of agricultural land. Conclusions: objec-
tive and reliable data on the state of soil erosion can be obtained only by combining ground
(agrochemical surveys) and remote sensing methods of the Earth. Since the assessment of the
degree and territorial distribution of soil degradation types can be carried out with high relia-
bility using aerospace photography materials and ground-based research data, it is necessary
to use remote sensing methods of the Earth and geographic information systems more widely,
in addition to field surveys.

Keywords: monitoring, degradation, erodibility, agricultural lands, remote sensing of
the Earth

BBegenue. 3eMiin CEIbCKOXO3AMCTBEHHOIO HA3HAYEHMS MPEACTABIISIIOT
co00li OCHOBY MPOJIOBOJILCTBEHHOU Oe3omnacHocTu cTpaHbl. [lo manueiM Poc-
peectpa, Ha 01.01.2020 [1] monst cenbCKOXO35IUCTBEHHBIX YTOAUN B CTPYKTYpE
Bcero 3emenbHoro ponna PO cocrarnser 381,7 muH ra, unu 22,3 %.

OcHOBOM 3(PEKTUBHOTO CEIIBCKOXO03IUCTBEHHOI'O IMPOU3BOICTBA SBIISICT-
Csl COXpaHCHHE ¥ TIOBBIIICHUE TUTOOPOINS TT0YB. B HacTosIee BpeMsl CelnbCKO-
XO035HCTBEHHBIC YTObsl CTPAHBI TOJBEPKEHBI PA3BUTHUIO M PACIPOCTPAHCHUIO
HETaTUBHBIX MPOIIECCOB, SBIISIOMMUXCS OJHOM M3 TJIABHBIX NMPHUYUH TOTEPh pe-
CYpCHOT0 MOTEHIIMAJIa TTOYB U, KaK CJIEJICTBUE, CHIDKCHUS YPOIKAHOCTH MPOU3-
pacTaroluX Ha HUX KyJbTyp [2].

Cpenn MHOTOYMCIIEHHBIX (PaKTOPOB, OKA3bIBAIOIINX OTPUIATEIILHOE BO3-
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JIIICTBIE Ha 3eMEJIbHBIE PECypChl, CIEIYeT BBIACIUTH BOJHYIO 3PO3HUIO0 U Jie-
bmsiiuro (BeTpoByro 3po3uio) [3]. YkazaHHBIE TPOIECCH SABISAIOTCA Hambojee
MaciITaOHBIM U BPEJJOHOCHBIM (DAKTOPOM JETpasialliy TOYB U XapaKTePU3YIOTCS
HIMPOKUM PACTIPOCTPAHEHHUEM, TNIyOMHON M HEOOPAaTUMOCTHIO M3MEHEHUHN TMOY-
BEHHOT'O TIOKPOBA.

O0cy:xknenne. B pamkax usydeHus: npoOsieMbl ObUI BBINOJHEH aHAJIN3
CBEJCHMI O PacCHpOCTPAHEHWH HETAaTHBHBIX MPOIECCOB Ha TeppuTopuu PO
(Tabmuma 1).

Tabimua 1 — PacnpocTrpaneHue HeraTUBHbBIX NPOLECCOB HA TEPPUTOPHUH
Poccuiickoii ®enepanuu [4]

O6cnenoBano Berposas sposus Bonnas spo3us

HanmeHoBaHME TEPPUTOPUU | CEIIbXO3YTO/IUH, ThiC. 1 % ThiC. 1 %
TBIC. Ta

PO 12773,37 1643,76 12,9 2467,92 19,3
Lentpansupiii GenepanbHbIi
okpyr (PO) 2802,18 55,12 2,0 177,01 6,3
Cesepo-3anaanasii @O 516,7 0 0 14,33 2,8
IOxuEb1i @O 2387,69 375,13 15,7 542,20 22,7
Cesepo-Kaskazckuit @O 727,87 176,86 24,3 186,54 25,6
[TpuBomxckuit O 3021,26 566,24 18,7 1132,20 37,5
Ypansckuiit @O 884,90 2,49 0,3 6,33 0,7
Cubupckuit ©O 1984,92 451,73 22,8 396,36 20
HampaeBoctounsiit @O 447,88 16,19 3,6 12,95 2,9
OO0111e€ KOJIMYECTBO 3eMEIIh 25546,77 3287,52 12,87 4935,84 19,32

Crnenyer OTMETUTh, UTO HaWOOJIbIIIEE PACIPOCTPAHEHHE HA CEIBCKOXO-
3STMCTBEHHBIX 3€MJISIX ToJyumisia BojHas 3posus (19,32 % ot Teppuropuu 00-
clieoOBaHHBIX yroauit). B Oonpmieii crenenu Teppurtopus [IpuBomkckoro ®O
MOABEPKEHA PA3BUTHIO HETaTUBHBIX (pakTopoB. HeoOXoauMocTh mpoBeaeHUs
KOMILUIEKCa MEPONPUITUN MO CTAOMIM3AMU U BOCCTAHOBJICHUIO TLIOIOPOIUS
MOYB CEJIbCKOXO3SMCTBEHHBIX yroauil O0YyCJIaBIMBACTCS aHAIU30M COBPEMEH-
HOT'O COCTOSIHUS SPOIMPOBAHHOCTH 3€METb.

CBOEBpPEMEHHOE BBISIBIICHUE W NPEAOTBPALLICHUE PA3BUTHUS HETATUBHBIX
MPOLIECCOB, a Takke MNpuHATHE HPOEKTUBHBIX YINPABIECHUYECKUX PEIICHUM

I10 palOHAJIbHOMY HapalmlMBaAHHUIO CCJIbX03TOBAPOIIPOU3BOACTBA Ha 3CMIIAX
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CEIIBCKOXO3SIICTBEHHBIX YTOJIUM — OJTHA U3 MPUOPUTETHBIX U MEPBOCTEIIEHHBIX
3a/1a4d rocyapcerna [S].

B Hactosiiee Bpemst B Poccu OCHOBHBIM MHCTPYMEHTOM BBISIBJICHUS JI€-
rpaJlallMOHHBIX MPOIECCOB MOYB SIBISIETCS CUCTEMa MOHHUTOPHUHIA, MO3BOJISIIO-
masi ONpeeINTh HEOOXOAUMOCTh MEIHOPATUBHBIX MPUEMOB (MEJIMOpaIus 3e-
MeJlb, TOJIE3aIUTHOE JIeCOpa3BeICHUE U T. I1.), KOTOPBIE, B CBOIO O4Yepe/b, I0-
3BOJISIFOT COXPAHUTh U MOBBICUTH KAUYE€CTBO CEIBbCKOXO3SIMCTBEHHBIX 3€MEIbHBIX
PECypcoB, B T. 4. IMOJBEPIKCHHBIX APO3UHU U ACDIIALIHH.

VYkazaHHas cucTeMa BKJIIOYaeT B ce0s OICHKY ITOYB, BBISBICHHE CTCTICHU
Jerpajauy 3eMeNIbHBIX PeCcypcoB, HaOJIOJACHUE 3a TUHAMHKON 3PO3HMOHHBIX
MIPOIIECCOB, OmpeseaeHne (HAKTOPOB U MCTOYHUKOB BO3HHKHOBEHHUsI Jierpaja-
IIUH, TTOJATOTOBKY 0OOOCHOBAHHBIX PEIICHHI 110 COBEPIIICHCTBOBAHUIO 3eMEIbHO-
I'0 3aKOHOJATeNILCTBA [6].

MOHUTOPHUHT 3€MEJIb CEJILCKOXO35MCTBEHHOTO HAa3HAYEHUS OCYIIECTBIISA-
€TCs B COOTBETCTBUM C NPUKA30M MUHHCTEPCTBA CEIBCKOro XossiicrBa PO
ot 24.12.2015 Ne 664 «O06 yrBepxaeHuu Ilopsaka ocyIiecTBISHHs TOCYIapCT-
BEHHOTO MOHUTOPHUHTA 3€MEJb CEJIbCKOX03IMCTBEHHOTO Ha3HAYCHU [7].

B cootBeTcTBUM C 3TUM IPUKA30M [7], MOHUTOPUHT COCTOSIHUS CEJIBCKO-
XO3SMCTBEHHBIX 3€MEJIbHBIX PECYPCOB, B T. Y. MOJABEPKEHHBIX dPO3UH U AchIIs-
UM, BBITIOJHACTCS Ha OCHOBAaHMHM MaTEpHUAIOB IPOBEICHUS MOHUTOPHHIA CO-
CTOSIHUSA CEJIbCKOXO35MCTBEHHBIX 3€MEJIbHBIX PECYPCOB:

- TaHHBIC TUCTAaHIIMOHHOTO 30HAUpoBanus 3emin ([133);

- CETh TECTOBBIX ITOJUTOHOB;

- Ha3eMHBIE€ ChEMKHU, HAOJIIOIEHNUS U 00CIIEJOBAHMUS;

- 3eMJICYCTPOUTENbHAS JOKYMEHTAIUS;

- MTHBEHTApU3aIUs 1 00CIeJOBaHUE 3eMETIb;

- TaHHbIE, TPEICTaBICHHbBIE OPraHaMU TrOCYJIapCTBEHHOM BJIACTH U Opra-

HaMH MCCTHOI'O CaMOYITPpaBJICHUA.
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PaGoTbl 1O BBISBICHUIO JACTPATUPOBAHHBIX 3€MEJIb BBIMOJHSIOTCS
MIPU KPYIMTHOMACIITA0OHBIX TOYBEHHBIX OOCIEIOBAHUSIX, KOTOPBIE MPOBOASTCS
IUIAaHOBO 4epe3 Kaxzable 20—25 JIeT ¢ LeNblo BBISBICHHS CYIIECTBEHHBIX M3MeE-
HEHUM COCTOSIHMS TIOYB M TOYBEHHOIO MOKpoBa [8§].

ExxeroHplii MOHUTOPUHT 3€Mellb OCYIIECTBIISIETCS TOJBKO Ha 0c000
OIMACHBIX APO3HOHHBIX y4acTKaX, B PE3YJIbTATE€ €ro CBEACHHUS O KaueCTBEHHOM
COCTOSIHUU 00BEKTa HCClIeIOBaHUs (POPMUPYIOTCS B BUJIE OTUETA.

Ha cerogHsmnnii A€Hb UMEETCSA BCETrO JIUIIb JIBA JECHCTBYIOIIUX HOpMa-
THUBHBIX JOKyMEHTa [8, 9], periaMeHTUPYIOIMUX OINpEACIeHUE AerpaJalun 3e-
MeJb. JlaHHbIE TOKYMEHTHI SIBIISIOTCSl YCTApEBIIMMU, TPEOYIOT aKTyallu3aluu U
MepecMoTpa B COOTBETCTBUM C COBPEMEHHBIMU TPEOOBAHMSIMHU K OXPaHE OKpY-
JKaromen cpeapl [10] 1 mmoaopouio 1moyB.

OneHka cTeneHu Aerpajainy Io4YB — OY€Hb OTBETCTBEHHBIN, TPYIO0EMKHIA
U TPY03aTPaTHBIN Tpoiiecc, TPeOYIOINI MPUBJICUYCHHS PA3JIMYHbBIX CIICIHATH-
CTOB JJIsI BBITMIOJIHEHUsI cOopa, oOpaboTKH, aHalM3a HeoOXoauMmon uHQopma-
MM W TPOBEJCHUS TMOYBEHHBIX HM3BICKAHUN W aHAJIU30B OTOOpPAaHHBIX TPOO
nouBkl [9, 10]. [ToaTroMy B HacTosiiee Bpems Hanbosiee 3pHEKTUBHBIM U TIEP-
CIIEKTUBHBIM METOJIOM OLIEHKH COCTOSIHUSI JETpaJlallii CebCKOXO3SICTBEH-
HbIX yroguii sBisercss mero J133. OCHOBHBIC MPEUMYIIECTBA METOA: 00BEK-
TUBHOCTh, OTNEPATHBHOCTH, €IWHOOOpa3ue, 0030pPHOCTh, JTOCTOBEPHOCTH U
CBOEBPEMEHHOCT.

brnaronapst mmpokomMy 0xXBaty TEpPUTOPHH, YKa3aHHBIN METOJ] CTIIOCOOCT-
ByE€T MUHHMHU3AIMM BPEMEHHBIX W MATEPUANIBHBIX 3aTpaT MPU MOHUTOPHUHTE
CEIbCKOXO3SICTBEHHBIX 3eMelib. MMenHo J[33 mMO3BOJISIET CBOEBPEMEHHO H
B KpaTyaliime CpoKd OOHAPYXKUTh U TPENOTBPATUTH ACTPATAINIO 3EMEIbHBIX
pecypcoB [11]. Ilpumepsl BBIABIEHHUS IETpajalMy MIOYB ¢ NPUMEHEHHEM JaH-

HbIx /33 npencraBieHbl Ha pucyHke 1.
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BrisiBnenne pa3BuTHs MIOCKOCTHOM 3PO3UHU BBbIsIBIICHHE PA3BUTHS THHEHHOI
C IOMOLIBIO IaHHbIX J[33 9PO3UH C TOMOIIBIO TaHHbIX J[33

Pucynok 1 — IIpumeps! BbIsiBJICHHS IerPaJaliii MOYB C IPMMEHEHHEM TaHHBIX
AUCTAHIMOHHOTO 30HAMPOBaHus 3emun [12]
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DddexTuBHOE MCTONB30BaHNE MaHHBIX J[33 HEBO3MOXXKHO 0€3 MpUMEHe-
HUS CHEIUATN3UPOBAHHOTO MPOTPAMMHOTO oOecIieueHus i 00pabOTKu KOC-
MUYECKUX CHUMKOB WJIM MaTepUalioB OCCHUJIOTHBIX JIETATEJIbHBIX AallapaToB
(Erdas Imagine, ENVI, INPHO, Intergraph, PCI Geomatica, Photomod, Scan-
Magic, TNTmips, MultiSpec, Ilwis, Msphinx u ap.), a Takke reouHgpopmalu-
o"Horo ananu3a (ArcGIS, Mapinfo u ap.) [13, 14].

['eoundopmanmonnsie cucremsl (I'MC) urparoT BaxkHyIO0 poJib B CUCTEME
JUCTAaHIIMOHHOTO 30HJMPOBAaHUS, MPEACTABIsIS cO00M cpencTBo cbopa, oOpa-
OO0TKH, XpaHEHUs, CUCTEMAaTU3alllK, aHalli3a M TPEJCTaBlICHUS HUH(POpMAIINH,
MOJy4YEHHOM B X0JI€ MOHUTOpHUHra [15].

OcHoBnas posib 'MC 3akmrouaercss B BO3MOXKHOCTH MPOCTPAHCTBEHHOM
MPUBSI3KY TToydeHHoU nHopmaruu. Takum o6pazom, ['IC no3ponsier [16]:

- ONPENENATh TOYHBIE TPAHUIIBI 3POAUPOBAHHBIX MTOYB;

- u3y4ath (HopMbI pebeda, yuecTh IKCIIO3UINN CKIOHOB;

- U3y4aTh aHTPOIOTEHHBIE OCOOCHHOCTH TEPPUTOPHUH;

- U3y4aTh TOYBOOOPA30BATENIBHBIN MPOIECC U COCTABISATh XapaKTEPUCTHU-
Ky YCJIOBHI BOZHUKHOBEHUS JIETPAAIIMOHHBIX MPOIIECCOB C YUETOM JaHIIadT-
HO-3KOJIOTUYECKUX YCIIOBUM.

Ha tepputopuu P® neiticTByroT aBTOMaTU3UPOBAHHBIE HH(DOPMAITMOHHBIE
cuctemsbl, co3nandbie Ha ocHoBe ['MC: «Enunas dbenepanpaas nHpopmamoH-
Has CHUCTEMa 3eMellb CelbCKOoX03siicTBeHHOTO HazHaueHus» (EOUC 3CH) [17],
«Cucrema IUCTAaHIMOHHOIO MOHUTOPUHTA 3€MEJIb CEJIbCKOXO03IMCTBEHHOIO Ha-
3HaueHus» [18, 19]. IX cymHOCTh 3aKkitodaeTcsi B HEHTPATU30BAHHOM HMCIOJIb-
30BaHUU MaTEpUaIOB MOHUTOPUHTA, TPEAOCTABICHUU MOJIH30BATEIISIM AKTyallb-
HOM, peryasapHo OOHOBIsieMOW WH(OpPMAlUMU ¥ TOBBINICHUHA KAa4eCTBA YIIPaB-
JICHYECKUX PEIICHUI B 00JIaCTH MPEIOTBPAIICHUS JIETPATAIMOHHBIX MPOIECCOB
CEIBCKOXO3SIMCTBEHHBIX 3EMEb.

BoiBoabl. OOLEKTUBHBIEC U TIOCTOBEPHBIEC JAHHBIE O COCTOSIHUM 3POAUPO-
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BaHHOCTH 3€Me€Jb BO3MOKHO IMOJYYUTh TOJIBKO MPH COYETAHWU HA3EMHOrO (arpo-
XUMHYECKUE U3bICKAHUS) U JUCTAHIIMOHHOIO METOA0B 30HIUPOBAHUS 3EMIIH.
Tak Kak OLEHKAa CTENEHU U TEPPUTOPUATBHOTO PACIPOCTPAHEHUs BHUIOB
Jerpajaluuuy 1no4s (BOJgHAs, BETPOBAs, IUIOCKOCTHAS 3pO3Us, JUHEHHAs 3pOo3us,
OBPA)KHAsk DJpO3Us) MOXKET OCYIIECTBIATBCS C BBICOKOM JTOCTOBEPHOCTBHIO
IIPU UCII0JI30BAHUN MAaTEPUAIIOB a9POKOCMHUUECKON (DOTOCHEMKHU U JTAHHBIX Ha-
3€MHBIX HCCIIEI0BaHUM, TO HEOOXOAUMO 06oJiee NIMPOKO UCOIb30BaTh, IOMHUMO
MOJIEBBIX 00CIEA0BAHUMN, JUCTAHIMOHHBIE METO/Ibl 30HAUPOBAHUS 3€MJIU U T'€0-

I/IH(bOpMaI_[HOHHBIG CHCTCMBEI.
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