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Annomayusn. 1lean: onpenelieHne W aHATU3 aKTyalbHOCTH NMPUMEHEHHS T€OUHPOP-
MarmoHHbIX cucteM (I'MIC) mpu onieHKe cTeneHu Aerpagaii ceabCKOX03IiCTBEHHBIX 3eMeTh
B pe3yJbTaTe dPO3UOHHBIX IpolieccoB. OOCy:KAeHue: CTaThs MOCBsIIEHA podIeMe u3yde-
HUSI COBPEMEHHBIX METO/IOB OIICHKU COCTOSTHUS CEIbCKOXO03SHCTBEHHBIX 3€MEIb, MTOABEPKEH-
HBIX HETaTHBHBIM IpolieccaMm. BoaHast 1 BeTpoBas 3po3us (nedisnus) — Hanbosee macmrad-
HBbI€ U BPEIOHOCHBIE BHJIbI JIerpafanuu mous. Tak, HauOoJbllIee pacipoCTpaHEHUE Ha CElb-
CKOXO03sMCTBEHHBIX 3eMiisiX P® momyuuna BogHas spo3us (19,32 % ot tepputopuun o0cieno-
BaHHBIX yrojuii). OCHOBHOW MHCTPYMEHT BBISIBICHUS ACTPANAllMOHHBIX MPOIECCOB IMOYB —
CHUCTEMa MOHUTOPHHTA, a HanboJee 3 (PEKTUBHBIN U MEPCIIEKTUBHBIN METO/I OIEHKH CTETICHU
Jierpajaliy 3eMellb — MeTOJ] JUCTAaHIIMOHHOro 30HAupoBanus 3emin ([133). Bee Beimenepe-
YHCJICHHOE B COBOKYITHOCTH C MEJIHMOPATUBHBIMHU MpHEMaMH (METHOpanus 3eMeib, TMoje3a-
HIUTHOE JIECOPa3Be/IEHNE U T. I1.) SBJSIETCS CPEJACTBOM COXPAHEHMsS U MOBBIIIECHUS KadyecTBa
CENIbCKOXO3SHCTBEHHBIX 3€MENIbHBIX PECYpPCOB, B T. Y. MOJBEPKEHHBIX 3PO3HH U JCQIIAIIUH.
[IpencraBieHbl OCHOBHBIE MPEUMYIIECTBA U MPUMEPHI BBISIBICHUS NErpaJalliy MOYB C MPU-
MeHeHueM naHHbIX J1J[3. BeimonHeH aHanu3 CBENEHH O paclpOCTpaHEHHH HETATUBHBIX
nporieccoB Ha 3emiisix P®. Mcxons U3 aHanu3a COBPEMEHHOTO COCTOSIHUS 3POJHMPOBAHHOCTH
3eMeb, CTAHOBUTCS OCTPO HEOOXOIAMMBIM MPOBEICHUE KOMILIEKCA MEPOIIPHUITUI 1O cTaOu-
JU3allMU U BOCCTAHOBIICHUIO ILJIOJIOPOHS TIOYB CEIbCKOXO3IUCTBEHHBIX yroauii. BoIBoAbBI:
OOBEKTHBHBIE M JIOCTOBEPHBIC JTAHHBIE O COCTOSIHUM 3POJWPOBAHHOCTH 3€MENh BO3MOXKHO
MOJIYYUTh TOJBKO MPHU COUETAHUU HA3EMHOTO (arpOXMMHUYECKHE M3BICKAHUS) M JUCTAHIIMOH-
HOT'O METOJIOB 30HIMPOBaHUS 3eMiIH. Tak Kak OI[eHKa CTENEeHH U TEPPUTOPUATBLHOTO pacipo-
CTpaHEHMs BMJOB JETpaJalliy IOYB MOXKET OCYIIECTBISATBHCS C BBICOKOH JOCTOBEPHOCTHIO
IPU UCIOJIB30BAaHUU MAaTEPHUAJIOB adPOKOCMHUUECKONH (POTOCHEMKH M JTaHHBIX HAa3€MHBIX HC-
CJIeZIOBaHUM, TO HEOOXO0aUMO OoJiee MIMPOKO HCIOIB30BaTh, TOMUMO IOJIEBBIX 00CienI0Ba-
HUH, IMCTAaHIIMOHHBIE METO/Ibl 30HIUPOBAHHS 3eMJIH U T€OMH()OPMAITMOHHBIE CHCTEMBI.

Kniouegvie cnoea: MOHUTOPHHT, JErpajganusi, 3pOJUPOBAHHOCTb, 3€MJIM CEIbCKOXO-
351 ICTBEHHOI0 Ha3HAUEHMSI, AUCTAaHIIMOHHOE 30HAUPOBAHNE 3eMIIN
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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

BBenenue. 3eMiin CEIbCKOXO3AMCTBEHHOIO HA3HAYCHMS MPEACTABIISIIOT
co00li OCHOBY MPOJIOBOJILCTBEHHOM Oe3ornacHocTu ctpanbl. [lo manueiM Poc-
peectpa, Ha 01.01.2020 [1] gons cenbCKOXO3MCTBEHHBIX YTOOUN B CTPYKTYpE
Bcero 3emenbHOoro (hona PO cocrarnser 381,7 muH ra, unu 22,3 %.

OcHoBO# 3(PPEKTUBHOTO CENTBCKOXO03IUCTBEHHOTO MPOU3BOJICTBA SIBIISCT-
Csl COXpaHEHHE ¥ TIOBBIIICHNE TUIO0POINS TT0YB. B HacTosIee BpeMsl CenbCKO-
XO35MCTBEHHbIE YTO/bsi CTPAHBI MOJBEPKEHBI PA3BUTUIO U PACIPOCTPAHEHUIO
HETaTUBHBIX MPOIECCOB, SBIISIONINXCS OJHOW W3 TJIABHBIX MPUYUH MOTEPh pe-
CYpPCHOTO MOTEHIMaja MOYB U, KaK CJIEJICTBUE, CHIDKEHUS YPOKAITHOCTH TIPOU3-
pacTaroluX Ha HUX KyJbTyp [2].

Cpenn MHOTOYMCIIEHHBIX (PaKTOPOB, OKA3bIBAIOIINX OTPUIATEIILHOE BO3-
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JeICTBIE Ha 3eMEJIbHBIE PECypChl, CIEIyeT BBIACIUTH BOJHYIO DPO3HUIO U Jie-
bmsiiuio (BeTpoByro 3po3uio) [3]. YkazaHHbIe TpOIECCH SBISAIOTCA HamOojee
MaciITaOHBIM U BPEJJOHOCHBIM (DAKTOPOM JETpaialliy TOYB U XapaKTePH3YIOTCS
HIMPOKUM PACTIPOCTPAHEHHUEM, TNIyOMHON M HEOOPAaTUMOCTHIO M3MEHEHUN TMOY-
BEHHOT'O TIOKPOBA.

O0cy:xxnenne. B pamkax uzydeHus: mpoOseMbl ObUI BBINOJIHEH aHAJIN3
CBEJCHMI O pacHpOCTPaHEHWH HETAaTHBHBIX MPOIECCOB HA TeppuTopuu PO
(Tabmuma 1).

Tabimua 1 — PacnpocTrpanedue HeraTUBHBIX NPOLECCOB HA TEPPUTOPHUH
Poccuiickoii ®enepanuu [4]

O6cnenoBano Berposas spo3us Bonnas sposust

HaumeHoBaHMe TEpPUTOPUU | CETBXO3YTOIMIH, ThIC. Ta % i, 1 %
TBHIC. Ta

PO 12773,37 1643,76 12,9 2467,92 19,3
LentpansHbiii GenepanbHbIi
okpyr (PO) 2802,18 55,12 2,0 177,01 6,3
Cesepo-3anaansiii @O 516,7 0 0 14,33 2,8
IOxub1E @O 2387,69 375,13 15,7 542,20 22,7
Cesepo-Kaskazckuit @O 727,87 176,86 24,3 186,54 25,6
[IpuBomxckuit O 3021,26 566,24 18,7 1132,20 37,5
Ypansckuii @O 884,90 2,49 0,3 6,33 0,7
Cubupckuit ®O 1984,92 451,73 22,8 396,36 20
HampaeBoctounsiii @O 447,88 16,19 3,6 12,95 29
OO0111€€ KOJIMYECTBO 3€MEIIh 25546,77 3287,52 12,87 4935,84 19,32

Crnenyer OTMETUTh, UTO HaWOOJIbIIIEE PACIIPOCTPAHEHHE HA CEIHCKOXO-
3SIMCTBEHHBIX 3eMJISIX ToJIydriia BoaHas spo3us (19,32 % ot Tepputopun 00-
clieloBaHHbIX yroauit). B Oombmieir crenenu Teppurtopus [IpuBomkckoro ®O
MOJABEPKEHA PA3BUTHIO HETaTUBHBIX (pakTopoB. HeoOXoauMocTh MpoBeaeHUS
KOMILUIEKCa MEPONPUITUN MO CTAOMIU3AIMU U BOCCTAHOBIICHHUIO TLIOJOPOIUS
MOYB CEJIbCKOXO3SUCTBEHHBIX yrojuil 00YyCJIaBIMBACTCS aHAIU30M COBPEMEH-
HOT'O COCTOSIHUS SPOIMPOBAHHOCTH 3€METTb.

CBOEBpPEMEHHOE BBISIBIICHUE W MPEJAOTBPALICHUE PA3BUTHUS HETATHUBHBIX
MPOIIECCOB, a Takke MNpUHIATHE APHEKTUBHBIX YIPABICHUECKUX PEIICHUM

M0 pallMOHAIBLHOMY HapalllMBaHUIO CEIbX03TOBAPOMPOU3BOICTBA HA 3EMIISX
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CEIIbCKOXO3SMCTBEHHBIX YIOJAUN — OJTHH W3 NMPUOPUTETHBIX U MEPBOCTEIEHHBIX
3aja4 rocyaapcra [S].

B nacrosmee BpeMst B Poccun OCHOBHBIM MHCTPYMEHTOM BBISIBICHUS [1€-
rpaJallMOHHBIX MPOLECCOB MOYB SBJISAETCS CHUCTEMA MOHUTOPUHIA, MO3BOJISIO-
mas OnpeNesIuTh HEOOXOUMOCTh MEIHOPATUBHBIX MPUEMOB (MEJIHOpalus 3e-
MeJTb, TIOJIE3aIUTHOE JIeCOpa3BeeHNE U T. I1.), KOTOPBIE, B CBOIO OUepeib, I0-
3BOJISIFOT COXPaHUTh M MOBBICUTH KAUY€CTBO CEIbCKOXO3SMCTBEHHBIX 3€MEIbHBIX
pPeCypcoB, B T. 4. MOJBEPIKEHHBIX IPO3UHU U ACDIIALIHH.

VYkazaHHas cucTeMa BKJIIOYaeT B ce0s OIEHKY ITOYB, BBISIBJICHUE CTCIICHU
Jerpajiallid  3eMEJIbHBIX PecypcoB, HaOJOJCHUE 3a TUHAMHKON 3PO3HOHHBIX
MIPOIIECCOB, ompeseeHne (HAKTOPOB U HCTOYHUKOB BO3HHKHOBEHHUSI Jierpaia-
WU, TTIOATOTOBKY OOOCHOBAHHBIX PEIICHHM M0 COBEPIICHCTBOBAHHUIO 3€MEIBHO-
r0 3aKOHOJaTeILCTBA [6].

MOHHUTOPHUHT 3€MEJIb CEIILCKOXO3SMCTBEHHOTO HAa3HAYEHUS OCYIICCTBIIS-
€TCs B COOTBETCTBUHU C MNpHKa3oM MUHHCTEpPCTBA CEIbCKOro Xo3siicra P®
ot 24.12.2015 Ne 664 «O6 ytBepxaeHuu [lopsnka ocymecTBieHus TOCYIapCT-
BEHHOI'0O MOHUTOPHHIA 3€MEJIb CEIbCKOXO03IMCTBEHHOIO Ha3HAYEHU» [7].

B cootBetrcTBUM C 3THUM NPUKA30M [7], MOHUTOPUHT COCTOSIHUS CEJIBCKO-
XO3SMCTBEHHBIX 3€MEJIBbHBIX PECYPCOB, B T. Y. ITOJABECPKEHHBIX dPO3UH U AcdIIs-
IIUM, BBITIOJHACTCS Ha OCHOBAaHMM MAaTEPHUAJIOB MPOBEICHUS MOHUTOPHHIA CO-
CTOSIHHS CEJIbCKOXO03SIMCTBEHHBIX 3€MEJIbHBIX PECYPCOB:

- JaHHBIC TUCTAHIIMOHHOTO 30HIupoBanus 3emiu (/133);

- CETh TECTOBBIX MOJINUTOHOB;

- Ha3eMHBIE CHhEMKH, HAOII0ACHHS U 00CICI0BaHNUS;

- 3eMJICYCTPOUTEIbHAS JOKYMECHTALIUS;

- MHBEHTapU3aIus U 00CICI0OBAHHUE 3EMEITh;

- JaHHbIC, MPEJICTABICHHBIE OpPraHaMu rOCYJapCTBEHHOI BJIaCTH U Opra-

HaMH MCCTHOI'O CaMOYIIpaBJICHHUA.



DkoJiorus ¥ BogHoe xo3aicTpo. 2021. T. 3, Ne 2. C. 75-86.
Ecology and water management. 2021. Vol. 3, no. 2. P. 75-86.

PaGoTbl 1O BBIBICHHUIO JErpaUpOBAaHHBIX 3€MENb BBITOJHSIOTCS
[IpU KPYMTHOMACIITAOHBIX TMOYBEHHBIX OOCIENOBaHHUAX, KOTOPBIE IMPOBOISITCS
IJIAHOBO uepe3 Kaxaple 20—25 JeT ¢ 1ebl0 BBISBICHUS CYHIECTBEHHBIX HU3Me-
HEHHUM COCTOSIHMS TTOYB M ITOYBEHHOIO MOKpoBa [§].

Exxeroguplii MOHMTOPUHT 3€MENlb OCYHIECTBIISIETCS TOJBKO Ha 0c000
OMAacHBIX IPO3MOHHBIX YYAaCTKaX, B PE3yJlbTaTe €ro CBEIACHUSA O Ka4eCTBEHHOM
COCTOSIHUU 00BbEKTA HCCIIeIOBaHUs (POPMUPYIOTCS B BUJE OTUETA.

Ha ceromusmnuii JeHb UMEETCA BCETrO JIUIIb JIBA JEHCTBYIOIIUX HOpMa-
TUBHBIX JOKYMEHTa [8, 9], pernmaMeHTUPYIOIUX OINpEeAeiIeHUuEe Aerpajalun 3e-
Menb. JlaHHbIE TOKYMEHTHI ABJISIOTCS YCTapEBIIMMU, TPEOYIOT aKTyaIn3alii U
MEPeCMOTpa B COOTBETCTBUM C COBPEMEHHBIMU TPEOOBAHMSIMHU K OXPAaHE OKpY-
JKarouien cpeapl [10] u m1oa0poauo noys.

OueHka cTeneHu Aerpajainy I04YB — OYEHb OTBETCTBEHHBIN, TPYIOEMKUM
U TPYIO3aTpPaTHBIN Mpoliecc, TPEeOYIOMINi MPUBJICUCHHS PA3JIMYHbBIX CIICIIHATH-
CTOB JJIsI BBIMIOJIHEHUsSI cOopa, oOpaboTKH, aHalmM3a HeoOXoauMon uHPopMma-
MM W TIPOBEICHUS IMOYBEHHBIX HM3BICKAHUN M aHAJIM30B OTOOPAHHBIX MPOO
nouBsl [9, 10]. [ToaTomy B HacTosiiee Bpemsi HauOosiee YPPEKTUBHBIM U TEP-
CIIEKTUBHBIM METOJIOM OLIEHKH COCTOSIHUSI NETrpajlaliii CEbCKOXO3SMCTBEH-
HbIX yroaui ssisiercst meroa JI33. OcHOBHBIE MpeuMyIecTBa METOAa: 00bEK-
TUBHOCTh, ONEPATHBHOCTH, €IUHOOOpasue, 0030pPHOCTh, TOCTOBEPHOCTH U
CBOEBPEMEHHOCT.

brnaronaps mmpokomy 0XBaty TEppPUTOPHH, YKa3aHHBIN METOJ] CIIOCOOCT-
ByE€T MUHHMHU3AIlUM BPEMEHHBIX W MaTE€pPUaNbHBIX 3aTpaT MPU MOHUTOPHHIE
CEIBCKOXO3SMCTBEHHBIX 3eMelb. MMenHo J[33 mMO3BOMSIET CBOEBPEMEHHO H
B KpaTyaiiime Cpokd OOHAPYXKUTh U TPEIOTBPATUTH ACTPATAINIO 3EMEIbHBIX
pecypcoB [11]. IIpumepsl BbIABIECHHS Ierpajaluy NOYB C NPUMEHEHUEM JaH-

HbIX /[33 npencraBieHbl Ha pUCYHKE 1.
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OddexTuBHOE MCTONB30BaHUE MaHHBIX /[33 HEBO3MOXKHO 0€3 MmpUMeHe-
HUS CIECLUAIN3UPOBAHHOTO MPOTPAMMHOIO OOecreueHus: I 00paboTKH KOc-
MUYECKHUX CHHUMKOB WJIM MaTepHUajOoB OECIMIOTHBIX JIETATENbHBIX ammnapaToB
(Erdas Imagine, ENVI, INPHO, Intergraph, PCI Geomatica, Photomod, Scan-
Magic, TNTmips, MultiSpec, Ilwis, Msphinx u ap.), a Takke reouHdopmariu-
onHoro ananuza (ArcGIS, Mapinfo u ap.) [13, 14].

I'eoundopmarimonnsie cucreMsl (I'MC) urparoT BaxXHyIO pOJIb B CHCTEME
JUCTAaHIIMOHHOTO 30HJMPOBaHUS, MPEACTaBIsIsT co0o0i cpenctBo cbopa, oOpa-
OO0TKH, XpaHEHUs], CUCTEMAaTU3alllK, aHallM3a U TPE/CTaBICHUsS HHPOpPMAIINU,
MOJIyYEHHOMN B X0JI€ MOHUTOpHUHTA [ 15].

OcnoBHas posp ['MC 3akmtouaeTcss B BO3SMOXKHOCTH IIPOCTPAaHCTBEHHOMN
NPUBS3KY NorydeHHoU nHopmanuu. Takum o6pazom, ['IC nossonser [16]:

- OTIPENENATh TOYHBIC TPAHUIIBI IPOAUPOBAHHBIX ITOYB;

- u3y4aTh (OPMBI pesibeda, YIECTh IKCITO3UIINU CKIOHOB;

- U3y4aTh aHTPOIIOT€HHBIE OCOOCHHOCTH TEPPUTOPHUH;

- U3y4aTh TTOYBOOOPA30BATEIBHBIN MPOIECC U COCTABIATH XapaKTEPUCTH-
Ky YCJIOBHI BOZHUKHOBEHUS JICTPAJallMOHHBIX MPOIIECCOB C YUETOM JaHAmadT-
HO-9KOJIOTUYECKUX YCIIOBUM.

Ha tepputopuu PD neitctByroT aBTOMaTU3UpOBAaHHBIC HH(OPMAITMOHHBIC
cuctemsl, co3nannbie Ha ocHoBe ['MC: «Enunas dbenepanpHas nadpopmanuoH-
Hasi CUCTEMa 3eMeJib celbckoxossiicTBeHHoro HaznaueHus» (EOUC 3CH) [17],
«CucreMa AUCTAaHIIMOHHOTO MOHUTOPUHTA 3€MEJIh CEIbCKOXO3SIMCTBEHHOTO Ha-
3HaueHus» [ 18, 19]. Ux cymHOCTh 3aKitodaeTcs B IEHTPATM30BAHHOM HCTIOJb-
30BaHUM MaTE€PUAIOB MOHUTOPHHTA, MPEAOCTABICHUN TIOJIb30BATENISIM aKTyaslhb-
HOU, perynaspHo oOHOBIsIeMON MH(OpPMAIUU ¥ TIOBBIICHUU KAa4eCTBa YIIPaB-
JICHYECKUX PEHICHHI B 00JIACTH MPEIOTBPAIICHUS JETPATaIliOHHBIX MPOIIECCOB
CEIBCKOXO3SIICTBEHHBIX 3EMEb.

BI)IBOI[I)I. OOBEKTHUBHEIEC U AOCTOBCPHBLIC JAaHHBIC O COCTOAHUHN 3POJHUPO-
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BaHHOCTH 3€Me€Jb BO3MOYKHO MOJYYUTh TOJIBKO MPH COYETAHWU HA3EMHOrO (arpo-
XUMHYECKUE U3bICKAHUS) U JUCTAHIIMOHHOIO METO0B 30HIUPOBAHUS 3EMIIH.
Tak Kak OLEHKAa CTENEHU U TEPPUTOPUAIBHOTO PACIPOCTPAHEHUs BHUIOB
Jerpajauuu 1no4s (BoAgHas, BETPOBAs, IJIOCKOCTHAS APO3Hs, JUHEIHAs 3pOo3us,
OBPa)KHAsk JpO3UsA) MOXKET OCYIIECTBIAATHCS C BBICOKOM JTOCTOBEPHOCTBHIO
IIPU UCIIOJI30BAHUN MaTEPHATIOB a9POKOCMHUECKON (DOTOCHEMKHU U JTAHHBIX Ha-
3€MHBIX MCCIIEI0BaHUM, TO HEOOXOAUMO 0oJiee MMPOKO UCTOIB30BaTh, TOMUMO
HOJIEBBIX 00CIE0BAHUMN, JUCTAHLIMOHHBIE METO/Ibl 30HAUPOBAHUS 3€MJIU U T'€0-

I/IH(I)OpMaI_[I/IOHHLIe CHCTCMBEI.
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