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Cosepuiencmaoganue npoyecca MOHUMOPUH2A METUOPUPOBAHHBIX 3eMelb NPeOCmasiaem coboll akmyanrbHyl0 HayuHylo 3a0ayy,
NOCKOIbKY UMEHHO MAaKue 3emau noogepearomes 080UHOMY 8030€liCMEUI0 HeONIA2ONPUAMHBIX (PAKMOPO8 KAK NpUpoOHO20, MAK U
AHMPONOCEHHO20 npoucxoofcdeHuﬂ. Ha ocnosanuu cobcmeenmvix IKCnepumMenmailbHblxX UCCNIEO08AHULL BbINOJIHEH AHATIU3 B03MONCHO-
Cmu nPUMeHeHUst OAHHBIX OUCMAHYUOHHO20 30HOUPOBAHUS 3eMu, NOTYYEHHBIX NO Pe3yIbMmamam paoapHou monocpaguuecKkol uH-
mepghepomempureckoli CvoeMKu ¢ npocmpancmeeHnvim paspewenuem 10 m, u kraccugpuxayuu LULC cnymuukoewix cyen Sentinel-2
¢ npocmpancmeeHnvlm paspeutenuem 10 m, a maxoice Habopos uncmpymenmos «llpocmpancmeennviii anaiuszy u «l uoponoeusy
mooyna ArcToolbox nponpuemapnoii T'HC ArcGIS eepcuu 10.5. ons yeneii anaiuza u euzyamu3ayuu OAHHbIX MOHUMOPUHSOBLIX
HaO0OeHUll 34 COCMOAHUEM MeTUOPUPOBanHbIX 3emens. Ha npumepe I'opeykoeo pationa Mozunesckoii obaacmu npooemoHCmpupo-
64HO npumadHoe npumeHerue OaHHbIX 0quaHL;uOHHOZO 30H0up06aHM}l, Haxodﬂmuxc;z 6 OMKpbIMom 0ocmyne, u d)yHKquHa/lele
B03MOJCHOCIEN 2e0UHPOPMAYUOHHBIX CUCTEM NPU BLINOIHEHUU 2e0MOPPOMEMPULECKO20 aHanu3a pernvega u pacieme mopgpo-
MempuiecKux uHOeKCo8, NPULOOHBIX 0151 MOHUMOPUH2A JTUHEUHOU U NIOWAOHOU 3PO3UL U OYEHKU 2e0MOPDON0UYeCKUX NPeOnoChl-
JIOK 0N passumus npoyecca nepeyeiadiCHenusl 3emeilb, npu onpe()eﬂeﬂuu OMOeNIbHbIX napamempoe Mmooenu OYEHKU 6e/IUHUHbL cpe()-
He20 MHOoco/1enmHe20 NOMEHYUAIbHO2O0 CMbled NO46bl RUSLE, a makoice Ons OYEHKU OUHAMUKU COCMOSIHUSA MENUOPUPOBAHHBIX 3€-
MéEJlb. YCmaHOGJIEHO, umo coemecmHoe npumeHernue 0ucmaHz4u0HH020 SOHOMpOGGHuﬂ u ([)yHKL{uOH(lJZbelx sozmoocrocmen IUC sis-
JAAemcs UCMOYHUKOM NOJNYYEHUS AKMYAJbHbIX ceOnpoCmpanCni6eHHblX OAHHBIX U NO360JIAeN BbINOIHUNb NpPOCHO3 paszeumus Oeepa—
aauLlOHHle npoyeccos Ha MeiuopupoeanHblX 3eMIAX, d MAKIHCe MOodHcen UCnoib3o6amsvcs npu 0060CHOBAHUU HE0OXO0OUMOCTU npo-
EKMUposarnus HOBblLX U PEKOHCMPYKYUU Cyuecmeyrouux oCyuumenrbHo-yeaadxiCHumelbHblX MeiuopamueHblx CUCMeM.

Knrwuesnie cnosa. menuopayusi, 3emiu, MOHUMOPUH, 0ucmam4u0HHoe 30H0uposanue, THuc.

Improving the process of monitoring reclaimed lands is an urgent scientific task, since it is precisely such lands that are subject-
ed to the dual impact of adverse factors of both natural and anthropogenic origin. Based on our own experimental studies, we ana-
lyzed the possibility of using Earth remote sensing data obtained from the results of radar topographic interferometric survey with a
spatial resolution of 10 m, and the LULC classification of Sentinel-2 satellite scenes with a spatial resolution of 10 m, as well as the
tool kits «Spatial Analysis» and «Hydrology» of the ArcToolbox module of the proprietary GIS ArcGIS version 10.5. for the purposes
of analysis and visualization of data from monitoring observations of the state of reclaimed lands. On the example of Horki district of
Mogilev region, we showed the application of remote sensing data, which are in the public domain, and the functionality of geoin-
formation systems in performing geomorphometric analysis of the relief and calculating morphometric indices suitable for monitor-
ing linear and areal erosion and assessing geomorphological prerequisites for the development of the process of land waterlogging,
when determining individual parameters of the RUSLE model for assessing the value of the average long-term potential soil runoff,
as well as for assessing the dynamics of the state of reclaimed lands. It has been established that the combined use of remote sensing
and GIS functionality is a source of obtaining up-to-date geospatial data and makes it possible to predict the development of degra-
dation processes on reclaimed lands, and it can also justify the need to design new and reconstruct existing drainage and humidifica-
tion reclamation systems.

Key words: melioration, lands, monitoring, remote sensing, GIS.

BBenenue

MounuTtopuHT 3eMenb, nMeronuii B PecriyOnmke benmapych rocyaapcTBeHHBIH CTaTycC, SIBISETCS BaKHEH-
ITUM UHCTPYMEHTOM JIJIsi OOECTIeUeHMSI COXPAHCHHUSI W BOCITPOU3BOJICTBA IIOMOPOIUS TTOUYB U 0OecTIeueHus
BBICOKOH IPOIYKTUBHOCTH CEJIbCKOXO3AUCTBEHHBIX 3eMenb [1, 2]. Baxknas cocrapisiiomias MOHUTOPUHIA
3eMeIlb — OCYIIECTBIICHUE HAOIIOACHUH 32 COCTOSTHUEM U BOJIONMEH MOYB HA METHOPUPOBAHHBIX 3EMIIIX —
OCYIIECHHBIX CEIbCKOXO3SMCTBEHHBIX 3EMJISIX CEIHCKOXO3SIMCTBEHHOTO HA3HAYCHHS W OCYIICHHBIX JIECHBIX
3emisix [3]. CormacHo AaHHBIM peecTpa 3eMeNbHBIX pecypcoB PecryOnuku benapych mo cocTosiHHIO Ha
01.01.2021 r., mowmaas OCyIIEHHBIX CEIbCKOXO3SMCTBEHHBIX 3€MENb B CTpaHe cocTaBisia 2846,1 Teic. ra,
13 KOTOpBIX 1453,4 THIC. Ta — MaxOTHBIE 3eMJTH [4].

CoBepIICHCTBOBAHUE METOI0B MOHUTOPHUHIA 3€MEJIb B HAIIPABJICHUH MOBBILICHUSI ONIEPATUBHOCTH TOJY-
YeHHS PE3yJIbTaTOB U 00ECIICUeHHU UX BU3yallU3alluy, a TaKKe MPUMEHEHNE COBPEMEHHBIX METOJIOB aHAJIH-
3a U 00pa0OTKY MOHUTOPHUHTOBBIX JaHHBIX SABJISCTCS BaXKHBIM HAIPaBJICHUEM UCCIIEAOBaHUH, KOTOPOE €Il
HEJIOCTAaTOYHO pa3paboTaHO MPUMEHUTENHHO K YCIOBHSIM bemapycu. YcKopuTh noiaydeHrne nHGOpMAaIi O
COCTOSIHUH MEJIMOPUPOBAHHBIX 3€MENIb BO3MOKHO MOCPEICTBOM KOMILJIEKCHOTO UCIIOJIb30BAHUS JAHHBIX JU-
cranmorHoro 3oHaupoBanus 3emun ([1J13) u pyHkmmonansHbIX Bo3MokHOcTelr [MIC [5]. B wactHOCTH,
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JJ13 aBnsroTCs HaleKHBIM UCTOYHUKOM MOTY4eHUs] HHPOpMaKU O AMHAMUKE JeTPaJalliOHHBIX POLECCOB
Ha MEJIHOPUPOBAHHBIX 3EMIIAX, KOTOpPhIC MPOSBISIOTCS B BUAE BOJHON W BETPOBOM 3PO3HMM; BTOPUIHOM 3a-
0oylauMBaHUM 3€MENb B PE3yNbTaTe HEPALMOHAILHOIO BEACHHS XO3SHCTBEHHON AEATENbHOCTH; MUHEPAIU-
3alUM OPraHWYEeCKOTo BellecTBa TOpda; MUPOTeHHOH Jerpajalyuy OCYIIEHHbIX TOP(SIHUKOB U JIECHBIX 3€-
Menb [6]. dynkunonanbHble Bo3MokHOCTH ['MIC MO THIPOIOTHYECKOMY MOICIHUPOBAHUIO M TOCTPOSHHIO
KOPPEKTHBIX TONOrpauuecKuX MOBEPXHOCTEH, YUUTHIBAIOIINX MOP(OMETpUYECKHEe OCOOEHHOCTH H3ydae-
MOW TEPPUTOPUH, IO3BOJSIIOT BBIIOIHATH ONEPATUBHBI M 3(PQPEKTUBHBIE MOHUTOPUHI KPUTHYECKHX
CBOHCTB penbeda AJs 1esield NpOrHO3upOBaHUs pa3BUTHA BOJTHON M BETPOBOM SPO3UH.

Lenbto nccneqoBaHus cTaja OLEHKA BOZMOKHOCTH MCIIONB30BaHUs (PyHKIMOHATa HAOOpOB HHCTPYMEH-
toB Moaysist ArcToolbox ArcGIS Bepcuu 10.5 1 naHHBIX pagapHO TONOrpadUUECKON CheMKU TTOBEPXHOCTH
3€MHOI'0 IIapa, IPOU3BEICHHOM METOIOM PafapHOil HHTEphEepOMETPHH, II MOHUTOPUHIa MEIHOPUPOBAH-
HBIX 3eMeJb U BU3YaJIM3aIl{ TOTy4YEeHHBIX PE3yJIbTaTOB.

OcHoBHad 4acThb

MeTon0OTHYECKOH U TEOPETUUYECKON OCHOBOM BBINIOJHEHHOTO HCCIICHOBAHUS SABIISIETCS OUAJICKTHYE-
CKMI METOJ M CHCTEMHBIH MOJAXOJ K MO3HAHHUIO SIBJICHUI M MPOLECCOB, COTIACHO KOTOPOMY BCE OOBEKTHI
OKpY>KaIoIllero MUpa paccMaTprBaIOTCA HE M30JUPOBAHHO, @ BO B3aMMHOI CBSI3U U B MpOIlecCe TOCTOSTHHOTO
pa3BuTHsA. B 0OCHOBY Hay4HOro HOMCKa MOJOXKEHBI pa3pabOTKU OTEYECTBEHHBIX U 3apyOeXHBIX yUEHBIX, 3€-
MeJIbHO-KaAaCTPOBbIE JaHHBIC, HOPMATHBHAS M CIIPABOYHAs JINTEpaTypa.

B xone BBIMOJMHEHUS HCCIEIOBAaHUM HCIOJIB30BAINCH CIEAYIOIIME METOIbl: MOHOTpaduyeckuii, ad-
CTPaKTHO-JIOTHYECKHH, CUCTEMHOTO IOAX0/a, CPABHUTEILHOTO aHAIN3a, IKCIEPTHBIX OLIEHOK, T€OCTATHCTH-
YECKUH ¥ METOA I'€ONPOCTPAHCTBEHHOI'O MOJIEIHPOBAHHUS.

OneHuBaiach BO3MOXXHOCTh HUCIOJIB30BaHUS IS LeNiel MOHUTOPUHTa MEIMOPUPOBAHHBIX 3eMENb Clie-
OYIOUIMX AaHHBIX JWUCTAaHIHMOHHOTO 30HIUPOBAHUS, HAXOISIIMXCS B CBOOOIHOM noctyme: 4-ii Bepcuu
(2018 r.) mauubix Shuttle Radar Topographic Mission (SRTM) — pamaproii Tormorpaguyeckoil CheMKHU T10-
BEPXHOCTH 3€MHOTO I11apa, mpousBeaeHHON B (eppane 2000 r. ¢ MOMOIIBIO CISIHATBLHON pagapHOi CUCTE-
MBI METO/IOM pajJiapHOi MHTephepomMeTpun ¢ GopTa amepukanckoro denHoka Shuttle [7], maremaTryeckoit
OCHOBOW KOTOpBIX siBisieTcs: pedepeHi-ammicons WGS84 u mpoekmms GCS WGS 1984, a mpoctpan-
CTBEHHOE pa3pelieHue coctaBisieT 1 yriaoByro cekyHmy (30 M); JaHHBIX AMCTAHIMOHHOTO 30HIUPOBAHUS
3eMHON moBepxHocTH 2020 Tosa ¢ MpOCTpaHCTBEHHBIM paspenieHueM 10 M B ¢dopmare Kiaccupuranuu
LULC, npezacraBineHHbIX Ha caiite WWW.livingatlas.arcgis.com, u mosiy4eHHbIX ¢ TIOMOIIBIO KiiacCUpUKAIN
CIIYTHUKOBBIX CIIEH C IPUMEHEHHWEM METOJO0B IIIyOOKOro MamuHHOro oOyueHus. Takxke Obla MccieqoBaHa
MPUTOAHOCTh (DYHKIIMOHATA HAOOPOB MHCTPYMEHTOB «lIpocTpaHCTBeHHBIH aHamm3» U «[ UIpOIOTHs» MOJTY-
ast ArcToolbox ArcGIS Bepcuu 10.5. s 1iesieii aHann3a U BU3yallU3aliy JaHHBIX MOHUTOPHHIA MEJIHOPH-
pOBaHHBIX 3eMenb. JlaHHbIE panapHOW Tonorpadguyeckoil CbeMKHU SIBISIOTCS 0a30BBIMHU [UIS TOTYyYEHHS UH-
(dbopManu 0 METHOPUPOBAHHBIX 3EMIISIX, TIOCKOJIBKY SBISIOTCS HHOOPMAIIMOHHOW M TeOMPOCTPAaHCTBEHHOM
OCHOBOM JIJIsl BBITIOJIHEHHSI KOMIUIEKCHOTO MOpP(OMETpHUYecKOoro aHajan3a MOBEPXHOCTH. M3Bieus HEoO0Xo-
nuMyto nHpopmanuio n3 AaHHBIX SRTM BO3MOMKHO MOCPENCTBOM HCHOJIB30BAaHUS 18 pasmUuHBIX HHCTPY-
meHToB ArcGIS mo reoo6paboTke MpOCTPaHCTBEHHBIX AaHHBIX (puc. 1-2).

B uwacTHOCTH, MHCTPYMEHT «3amnoyiHeHHe» Habopa MHCTPYMEHTOB «[ MAPOIOTHSY BBITIOIHACT 3aIlOiTHE-
HHUE JIOKAJbHBIX MOHIKEHUH B pacTpe UU(POBOI MO NOBEPXHOCTH U MPOU3BOAUT YAAJEHHUE BCEX HE-
OobIMX OMMUOOK M HETOYHOCTEH, MPUCYLINX HCXOIHBIM JAaHHBIM HECMOTPSl HA TO, YTO MaTpHLa BBICOT
SRTM, nonryueHHast 0 pe3ybTaTaM CheMKH, BHITIOTHEHHOH B (heBpasie 2000 roja, TpUKIbl YTOYHSIACK.

Wnctpyment «Hampasiienwe croka», MO3BOJSIET ONPEACTHTh HAIlpaBJICHHE IMMOBEPXHOCTHOTO CTOKa B
KaXJI0M siueiike pacTpa HU(pPOBOH MOJEIN MMOBEPXHOCTH, YTO B CBOIO OYepellb JeacT BOZMOKHBIM BBINOJI-
HEHHE TMPOTHO3UPOBAHUS MPEOOIIaJAI0IINX HAIIPABICHUI Pa3BUTHSI BOJHOIPO3HOHHBIX MPOIIECCOB HA PETH-
OHAJILHOM ypoOBHE (puc. 3).

Psn munactpymenToB Mozyis «l HApOIOTHs» Aal0T BO3MOXKHOCTD HACHTU(HUINPOBATh IIOCTOSHHBIE U Bpe-
MEHHBIE BOJIOTOKH, & TAKKE ONPENENUTh CIEAYIOIINE MapaMeTpbl JUHEHHOTO acheKkTa penbeda: MopsaoK
TaJbBErOB, KOJMYECTBO TAIBBETOB, JUIMHY TAIBBETOB KAXKJIOT0 MOPSIJIKA, CPEINHIOK JIIHHY TaJbBETOB KaX]I10-
r'0 TIOPSAJKa, COOTHOLICHHE JUIMH TaJbBETOB U KO PHULIUEHT OndypKarum.
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] Coapser pacrp noTok Hekonn

Puc. 1. ®yHKIOHAIBHEIE BO3MOXKHOCTH Habopa HHCTPYMEHTOB «[ uapoorns»,
KOTOpBIE MOTYT OBITH MCHOJIB30BAHbI IS IieIeil MOHUTOPHHTa METMOPHPOBAHHEIX 3eMeb

CosaaeT KNace NMMHERHbIX 0GbEKTOB M3ONMHWA M3 PACTPOBOM
NOBEPXHOCTH

N3onuHuu

Co3paéT KNACE NPOCTPAHCTEEHHEIX OGLEKTOR BLIBPAHHBIX SHAUEHHHA

WN30/IMHUM MO 3HAYEHUSAM B s At

CTPOMT M3ONMHUK NO PACTPOBOA NOBEPXHOCTH © YUETOM O6bEKTOB-
M30nuHUKM C Bapbepamu

E - Gapbepos
@ =

BbIUMCNAST KPUMBMSHY PACTPOBOM NOBEPXHOCTM, ONPEAENAA NPOhUABHYIO

Kpueuana W MNaHOBYKD KPUBUSHY

Coagaér penced ¢ TEHBIO M3 PACTPOBOA NOBEPXHOCTH, NPUHUMAaRA BO

§ OTMbIBKa BHUMaHHWE YroN UCTOYHUKA OCBELEHWNA M TEHKH

v # OnpegenAer yiknow (FPagMeHT, Wi CKOPOCTE MaKCHMAIEHOTO MSMEHEHHSA

KNoH aHavens Z) ANA KaXA0A AYERAKK NOBEPXHOCTH pacTpa

3BKcnosuuma - MaBnexKaeT sKCNOSMUNIO CKAOHOB U3 PacTPOBOH NOBEPXHOCTH

Puc. 2. ®yHKInoHansHBIE BO3MOXHOCTH Hab0pa HHCTPYMEHTOB «I10BEpXHOCTE», KOTOPBIE MOTYT OBITH HCIIOJIB30BaHbI
JUIS Lienie MOHUTOPHHTa METHOPUPOBAHHBIX 3€MENb

) Boctox

H0ro-sama

Puc. 3. ®dparmeHT pacTpoBoro nsodpaxkeHus reppuroprn I'operxoro paifoHa ¢ 0TOOpaXeHHEM HANPaBICHHS TOBEPXHOCTHOTO
CTOKa (Ha duazpamme-6KiaoKe ykasan % cmoKa 8 HanpagieHuu Kaxcoo2o pymba om obujeil meppumopuu,; paciem blnoaHeH 0
sAueex pacmpa c npocmpancmeenHvim paspewenuem 30 m)

BomocbopHas obnacTs npencTaBisieT co00i TEPPUTOPHIO, ¢ KOTOPOIT OCYIIECTBIISIETCS CTOK BOJBI U JIPY-
TUX BCIUICCTB B 06H_IYIO TOYKY «BbIXOJa» WX TOYKY YCTbA, 110J KOTOpOﬁ IIOHUMAKOT CaMYI0 HU3KYIO TOYKY
BJOJIb T'PpAaHULIBI APCHAKHOI'O OacceiiHa. I/IHCTPYMCHT ((HpI/IBSI?)Ka TOYKHU YCTbS» IO3BOJACT ONPCACIIUTL HaA
CFCHCpHpOBaHHOﬁ CE€TH BOAOTOKOB TOYKH C BBICOKMM CYMMAPHBIM CTOKOM W HCIIOJIB30BATH IOJYYCHHYIO
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nH(GOPMAIIUIO MPH BIACICHUN TPaHUIl BOAOCOOPHBIX OacceliHoB. Ha puc. 4 mpencraeieH parMeHT Bek-
TOPHOTO HM300paKEHHS TEPPUTOPUU C OTOOPKEHUEM HIICHTH(OUIMPOBAHHBIX BOJOTOKOB PA3IMYHOTO MO-
pAZKa U UX YCThEB, MAKCHMaJIbHAsl KOHIICHTPAIMS KOTOPBIX MPUYpPOUCHA K YIaCTKaM OTKPHITON U 3aKPBITOM
METTHOPaTHBHON ceTH. JlaHHas mHpOopManus M03BOJISIET OTCICANTh d()(HEKTUBHOCTh PaObOTHI CO3TAHHBIX Me-
JIMOPATUBHBIX CUCTEM W MPHUHATH ONTUMAIbHOE PEIICHUE B CIydac HEOOXOIMMOCTH CO3JaHUs HOBBIX JIHOO
PEKOHCTPYKIIMH yKE CYIICCTBYIOIIHX.

Puc. 4. ®parMeHT BeKTOpHOTO N300paskeHust TeppuTopuu 'operkoro paiioHa ¢ 0ToOpaXxeHHeM HASHTU(GUIIMPOBAHHEIX BOJIO-
TOKOB PAa3JIMYHOTO NMOPAAKAa U UX YCTHEB
[lo maHHBIM THAPOJIOTHYECKH KOPPEKTHOM U(POBOM MOJENN MOBEPXHOCTH MOXHO OCTPOUTH aKTyallb-
HbIE KapTorpaduyeckne n300paXeHUs! KOJIMYECTBEHHBIX MOKa3aTesieil 3pO3MOHHOrO MOTEHIMAada U THAPO-
MOPGHOCTH TOYBEHHOTO MOKPOBA MEIUOPHPOBAaHHBIX 3eMelb — Mopdomerpudeckux mHaekcoB LSF, SPI,
TWIu TRI (tabm. 1).

Tabnuma 1. Mopdomerpuyeckne HHAEKCHI, ONpeaesieMble M0 JTaHHBIM AUCTAHIMOHHOTO 30HAUpoBaHus SRTM, nmpu-
ro/IHbIE IJIsI MOHUTOPUHTA MeJIHOPUPOBAHHBIX 3eMeb

Mopdomerprueckuit
HHJIEKC

®dopmyia pacueTa HHAEKCA

DyHKIMSA HHAEKCA

HanpaBneHHe HCTIOJIB30BAHUS 1JIS eI
MOHHMTOpHHTA

DakTop 3pO3UOH-
HOTO MOTEeHIHaNa
penbeda
(Length Steepness
Factor, LSF)

LSF = (m + 1) * (A/22,13)™ *
(sinp/0,0896)",
rome A — ynenpHas BOJOCOOpHAs IUIO-
TENTS
[ — yrous HakJIOHa 36MHO# TIOBEPXHOCTH;
M ¥ N — SMIupUYecKkre K03 GHUIHESHTE

XapakTepu3syeT BIUSHUE
penbeda Ha IpOoLEeCcChl
IJIOCKOCTHOM 3p0o3uu

CocraBisioniasi yHHBEPCAIBHOTO
YpaBHEHHS OTEPb MOYBbI
(RUSLE) — nau6osee gacto uc-
MOJIb3YEeMO# MOJICIIN OLICHKH PHC-
Ka 9PO3HOHHBIX TIOTEPH BCIIEI-
CTBHE MMPOSIBIICHHS IIOCKOCTHOM
sposuu [8]

HNunexc MomHOCTH
JIMHEWHOH 3po3un
(Stream Power
Index, SPI)

SPI = A*tan(P)
rae A — ynensHas BOJ0COOpHas TLIo-
manb;
[ — yros HakJIOHa 36MHO# TTOBEPXHOCTH

OnuceIBaeT MOTEHIH-
AIBHYTO PO3UIO BOHO-
ro MOTOKa B JIAHHOH
TOYKe Tomorpagduye-
CKOM TIOBEPXHOCTH

O1eHKa CTETIeHH TPOSBICHUS
JIMHEHHOM 3p03UH NOYBbI

Tomorpaguueckuit
HHJICKC BJIA)KHOCTH
(Topographic
Wetness Index,
TWI)

TWI = In[A/tan(B)]
rae A — ynensHas BOJ0COOpHas TIo-
mIajb, f — TomorpadMuecKuid TpagueHT

OTobOpakaeT MOTEHITH-
AIBHYIO BIIQKHOCTh
BosIocOOpa

OrieHka reoMophOTOTHISCKUX
NPENOCHUIOK ISk PA3BUTHS [IPO-
recca nepeyBIaKHEH S 3eMeTb

WHupekc ycroitun-
BOCTH MCCTHOCTH
(Terrain Rugged-
ness Index, TRI)

TRI =Y [Y(xij — X00)?]
Xij — nepernaa BICOT MEKIY Ka)K}lOfI nu3
COCEJIHUX SIYEEK pacTpa

BeIpaxkaer BeIMYMHY
nepemnaja BEICOT MEXKITY
COCEJTHUMH SYEHKaMH B

pactpe

OlieHKa HanpaBJICHUS TPOSBIIC-
HUSI HHTCHCH()UKAIIHH BOIHOIPO-
3MOHHBIX MTPOLIECCOB B MpeJIeax
BOIocOOpa

Hanmune mogo6HON MHGOpMaMK MO3BOJISET OIEHUTH HAINPaBlI€HHE W BEPOATHOCTh Pa3BUTHS HETATHB-

HBIX JIaHIMAQTHBIX MPOIECCOB HAa MEIHOPUPOBAHHBIX 3€MJISIX Ha PETHOHAILHOM YpOBHE M pa3paboTaTh
KOMIUIEKC TPOTUBOIPO3HOHHBIX MEPONPHUATHH. Ba)KHO OTMETUTH, UTO PE3yJIBTAThl BBIITOJHEHUS KOMILIEKC-
HOro MOp(HOMETPUIECKOro aHaIu3a TEPPUTOPUHN Ha OCHOBE JAHHBIX pajiapHON MHTEpdepoMeTpruecKol To-
norpagudeckoir cbeMkn SRTM MoryT ObITh MCHOJIB30BaHBl KaK sl POBEACHUS OnepaTUBHON U 3¢ddek-
TUBHOHW OLICHKH KPUTHYECKUX CBOWCTB penibedpa A Lesiell MPOrHO3MPOBaHUS HCIONb30BAaHUS MEIUOPHPO-
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BaHHBIX 3€Mellb, TaK U JUIA Pa3padOTKH MPOEKTOB MEIMOPATUBHOIO YCTPOHCTBA TeppUTOpHiA. B wacTHOCTH,
CBEJICHUSI O KOJIMYECTBEHHBIX XapaKTEPUCTHKAX pelibeda, BRIPAXKEHHbIE Yepe3 ero MophoMeTpHIO, TOBOJIBHO
4acTO MCIOJIB3YIOTCS TPH MOHUTOPWHIE DK30TEHHBIX HPUPOAHBIX OMAcHOCTEH (a0pa3MOHHO-OIMOJI3HEBBIE
SIBIICHUS, CKJIOHOBAsl M PYCJIOBasi 3PO3Ms, CeJieBast OMACHOCTH), a TakyKe IS [eel TaHamadTHOTO aHaIn3a
TEPPUTOPUH U ee paiioHrpoBanus. CyIIecTByeT psj Mojeneil 3po3un nmouBeHHoro nokposa — AGNPS (Ag-
ricultural Non-Point-Source Pollution Model), WEPP (Water erosion prediction project), USLE (Universal
Soil Loss Equation), RUSLE (Revised Universal Soil Loss Equation) u MUSLE (Modification Universal
Soil Loss Equation), PESERA (Pan-European Soil Erosion Risk Assessment) [9, 10]. Kaxmas u3 a3tux mo-
neneil Oazupyercss Ha pas3leleHHuH BOAOpasjesia Ha OTACIbHBIC SUCHKH pEeryispHOW CETH W Ha3HaYCHUU
KaXIOW sUelike pacTpa aTpuOyTHBHBIX JaHHBIX, TAKUX KaK 3HAUeHHWE YKIIOHA, JJIMHBI CKIJIOHA, SPO3HOHHON
WHTEHCUBHOCTHU JOX[s, KO3(duimenta s3pogupyeMocTy mouBbl. Cpean 3TUX MOJIeNIeH AJsl OLIEHKH BEJINYH-
HBI CPEIHEr0 MHOTOJICTHETO MOTEHIIMAIBLHOTO CMBIBA TOYBBI (A) TOBOJBHO YaCTO MCHONB3YIOT YTOYHCHHOE
yHUBepcanbHOe ypaBHeHue pa3pymienus mousbl (RUSLE), pazpaboTtannoe /lemapTaMeHTOM CETBCKOTO XO-
ssiicTBa Ciy»x0b1 oxpansl ous CIITA (Natural Resources Conservation Service, NRCS) (1):
A = R*K*L*S*C*P , (D)
rie A — rofioBbie MOTEPH MOUBHL, T/Ta; R — (hakTop spomupyromeil criocoOHOCTH JOXKIEBBIX OCA/IKOB,
M]bx*mm/(ra*gac*ron); K — dakrop pa3smbiBaeMoctd mous, T*ra*u/(M/x*mm*ra), L — dakrop aiuHBI
ckitoHa (Oe3pa3MepHBIi); S — (daKkTop KPyTH3HBI CKIoHa (0e3pa3mepHbIii); C — (akTop pacTHUTEILHOCTH U
ceBooOopoTa (0e3pasMepHsiii, uamenstommiics ot 0 10 1); P — dakrop 3pdekTuBHOCTH BBHIIOIHEHHBIX MPO-
THBO3PO3UOHHBIX MeponpusaTHii (0e3pa3MepHbIi, m3MeHstomutics ot 0 1o 1).

QOyHKIMOHATFHBIE BO3MOXKHOCTH Ha0OpoB HHCTpyMeHTOB «[ mmposorus» u «IloBepXHOCTH» MO3BOISIIOT
BBIIIOJIHUTBb OMPCACIICHUC MTPONU3BCACHUA d)aKTopa JJIMHBI CKJIOHA Ha (baKTOp KPYTHU3HBI CKJIOHA, ABJIAIOIICC-
¢ paKTOpOM PPO3MOHHOTO TOTeHIHaa peiabeda LSF, koTopblii mpu OTCYTCTBHM HaHHBIX 00 yIeILHOHN BO-
T0COOPHOH TUIOMIAAM ompeaeseTcs mo hopmyie (2):

LSF = ((A*D)/22,13)™ * (0,01745*(sin(sina/0,0896)))"*1,4 )

rae A — rpua-MoJens Cliosi CTOKa (pacTpoBoe M300pa)KeHUE, MONyUYSHHOE MOCIe TMPUMEHEHUS HHCTPY-
MeHTa «CyMMapHBIi cTOK» Moayisi « [ MAPOTOTHs»); o — pacTpoBas TeMa YKJIOHOB B rpajaycax (pacTpoBoe
M300pakeHHe, OIYUYCHHOE IMOCIe MPUMEHEHUS HHCTPYMEHTa « Y KIoH» Moy «[loBepxHocTs»; D — minHa
staeriku pactpa SRTM B MeTpax (IIpocTpaHCTBEHHOE pa3pelleHre pacTpa); n — MoKa3aTelb YKIOHa, paBHBIN
1,3; m — mokasareb TUTOIIA I, ONpeaesaeMbIi mo hopmyiie (3):

-5
m=_" 3)
rje  — JIoKaJbHOE 3HAUCHHUE YKJIOHA B Ipajlycax, BeIYHUCIsieMoe 1o Ghopmylie (4):
B = (sin0/0,0896)/(3,0* (sina))® + 0,56) 4)

Kpome ykimoHa mMOBEPXHOCTH HHCTPYMEHT «OKCHO3MLMS» Habopa HHCTpyMEHTOB «lloBepXHOCTB»
TIO3BOJIAET BBIYUCIIUTE COJISIPHYIO SKCIIO3UIIUIO — YIOJI TI0 YaCOBOM CTpENIKe MEX/y HaIlpaBI€HHEM Ha CEBEp U
MPOEKLEH BHELIHEH HOpMak Ha TOPU30OHTAIBHYIO INIOCKOCTh B ONpPENeieMOil TOUKe 36MHOM OBEPXHOCTH,
KOTOpPBIM OINpeNeNseT HamnpaBleHHe YKIOHAa NoBepxHOocTH [11]. OHa BbIpakaeTcs MONOKHUTEIBHBIMU
3HaYeHUSIMHU TpagxycoB oT 0 10 359,9, n3aMepsieMbIMHU 110 YaCOBOI CTpENIKe OT HalpaBieHUs Ha cerep. [Ipu rTom
IUIOCKUM 00JIacTsIM, HE WMEIOIIMM HallpaBJICHHWs BHHU3 IO CKIIOHY, NpHcBauBaercsi 3HaueHue -1. JlaHHBIN
(haKkTop HETOCPENCTBEHHO BIHSET Ha BOIHBIA PEXKMM IIOYB, BO MHOTOM OIIPEJENsis BEIMUMHY MHCOJSIUN U
sBanoTpaHcnupanyi. Kpome TOro, ykJIOH W CONSIpHAs SKCHO3WIMS CKJIOHA COBMECTHO KOHTPOJIHPYIOT
nepepacnpesieficHie 3UMHHX OC3JKOB MO 3€MHOH MOBEPXHOCTH, IMO3TOMY JaHHbIE MOP(HOMETPUYECKHE
BEJIMYUHBI BIUSIOT Ha JudGepeHIHAINIO U TUHAMUKY TIPOMEP3aHUs U OTTAaUBaHHS TIOYBBI, a CIIE/IOBATENLHO, U
Ha quddepeHIanuio HakoIICHUS B Hel 3a11acoB BIIary.

BrixonHble maHHBIE, MOJyYeHHBIE MOCie peanu3anuu (QyHKIHOHana nHCTpyMeHTa «KpuBuzHa» Habopa
WHCTPYMEHTOB «lIOBEpXHOCTH» € TOYKH 3pEHUS MPHUKIATHOTO NMPUMEHEHHS MOTYT OBITh HCIOJIB30BaHBI
MPEeX/Ie BCETO ISl ONMCAaHUs GPU3NUECKUX XapaKTEPUCTHK BOJOCOOpHOro OacceifHa, KOTOPbIE MOTYT TOMOYb
B [MOHMMaHWU HaNpaBJIEHHUs MIPOLECCOB 3PO3UU M IMOBEPXHOCTHOIO CTOKA. Eciy yKJIOH BiMseT Ha oOuIyio
CKOPOCTh JIBW)KEHUSI BHHU3 IO CKIIOHY, a 3KCIIO3MIIMS OIPEJENsieT HalpaBIeHUE MOTOKA, TO MPOQUIbHAS
KpUBHU3HA TOBEPXHOCTH BIMAET HA YCKOPEHUE WIIN 3aMeIJIEHNE [TOTOKA, U, CIEI0BATENbHO, BO3JIEHCTBYET Ha
MPOIIECCHl 3PO3UHM W JETIOHMPOBAaHME OCAIKOB, a IUIAHOBAas KPHBH3HA BIHMSET Ha KOHBEPreHIMIO U
JIMBEPTEHIIMIO TIOTOKA BEIIECTBA B MEITMOPUPOBAHHOM JIaH madTe.

Kapret LULC (3emiienionb3oBaHMe/3eMENBHBIA  TIOKPOB) HIPAOT BAXKHYI POJIb B MOHHUTOpPUHIE
MEJIHOPHPOBAHHBIX 3€MeIh HAa MECTHOM, PETHOHAIHPHOM U HAIMOHAJIBHOM YPOBHSX, IUIAHUPOBAHHUU
3eMJIENIOIB30BaHMs, THIPOIOTMUECKOM MOJAETHPOBAaHUM U YIIPaBIECHUM BOJHBIMU pecypcaMu. OTKpBITHIE,
TOYHBIE, TUHAMUYECKUE U aKTyaJIbHbIE KapThl 36MHOI'O IOKPOBA C BBICOKMM pPa3peIIeHHEM HUMEIOT BaKHOE
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3HA4YEHUE Ul MIPUHATHUA ONTUMAJIBHBIX YNPaBICHUECKUX pelleHuil. Takue KapThl MOJIy4aroT IIOCPEICTBOM
KIacCH()UKaINHU JaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS C IPUMEHEHNEM METOJOB INTyOOKOT0 MalIMHHOTO
oOyuennsa. Ha puc. 5 mpencraBneno kaprorpaduyeckoe nm3oO0pakeHuWe TeppuTopuu | opeunkoro paiiona,
usBnedyeHHoe B cpeze ['MC n3 MaccuBa 1aHHBIX Kiaccu(UKaMU cieH Sentinel-2, BhIMoNMHEHHbBIX B BUIUMBIX
KpacHOM, 3€JICHOM, CHHEM , OMKHeM HWH(pakpacHOM M JBYX KOPOTKOBOJHOBBIX HH()PAKPACHBIX
nuana3zoHax. Ha momydeHHBIM pacTpOBBIM CJIOM THUIIOB 3€MJIENOIB30BaHMS HAJIO0KEH BEKTOPHBIA CIIOM
MEJINOPUPOBAHHBIX 3€MEJlb, IPEICTABICHHBIA B KAU€CTBE OT/EJIBHOIO Kilacca IIPOCTPAHCTBEHHBIX OOBEKTOB
B 0a3e reonannbix 3UC 'operkoro paiiona.

Knaccugpukanus LULC npenycmaTtpuBaeT onpeaeneHue B Mpeaesiax TePPUTOPUN HHTEpeca CIeTyOIIX
KiaaccoB: 1) BomHble OOBEKTHI (PEKH, NPYIbI, 03€pa, OKEaHbI, 3aTOIUICHHBIC COJITHBIC DABHHHBI);
2) npeBecHasi paCTUTENILHOCTD (CKOIUICHUE BBICOKOH (~ 15 M 1 Goiee) u ryCToil pacTUTEIbHOCTH, OOBIYHO C
3aKPBITHIM WIIH IUIOTHBIM TIOJIOrOM); 3) TPaBsSHHUCTAs! PACTUTEIBHOCTh (€CTECTBEHHBIE JIyTa U MOJIS C PEIKHM
MIOKPOBOM JIE€PEBLEB MM 0€3 HEero, OTKPbITAsl CaBaHHA ¢ HEOONBLIMM KOJMYECTBOM ACPEBBbEB MWK O€3 HHUX,
napky, nactouina); 4) 3aTorieHHasi PacTUTEIBHOCTD (3aTOIJICHHBIC MAaHIPOBBIC 3aPOCIIH, 3aPOXKIAAIOIIASCS
PacTUTENHHOCTD, PUCOBBIE ITOJIS U APYTO€ MHTEHCUBHO OPOIIAEMBbIE U 3aTOILIIEMBIE CEIIbCKOX03HCTBEHHbBIE
3eMIIH); 5) CeNbCKOXO3SMCTBEHHBIC KYJBTYPbI, 6) KyCTapHHKOBas PAaCTHTEIBHOCTh (CMECh HEOOJBIIMX
CKOIUICHUH pacTeHWH WM OTICNIbHBIX PACTCHUH, pa3OpoCaHHBIX MO JaHAMA(Ty, Ha KOTOPOM BHIHA
OTKpBITAsl MOYBA WIIM CKAaJIbL; 3aPOCILINE KYCTApPHUKOM MOJISTHBI B TYCTHIX Jecax); 7) 3eMIIH MO/ 3aCTPOMKOM
(cTpoeHHs, OCHOBHBIC aBTOMOOMIIBHBIC H JKEJIE3HOJOPOKHBIE CETH; OOJbIINE OTHOPOJHBIC HETIPOHHUIIAEMbIE
MOBEPXHOCTH, BKITFOUYasi TAPKOBOYHbIC KOHCTPYKIMU, OQUCHBIC 3[[aHHs M KUIbIE 10Ma); 8) OTKPBITHIC 3eMJIH
(Y4acTKH CKaJl MJIM TIOYBBI C OYCHb PENIKOM pPaCTUTENBHOCTHIO MM 0€3 Hee B TEUCHUE BCEro roja; Oompume
YYaCTKH TIeCKa W MYCThIHb C MPAKTHYECKH OTCYTCTBYIOIIEH PacTHTENHLHOCTBIO; NECYaHbIe IOHBI, CyXHe
COJIOHYAKH, BBICOXIIHE JTHA 03ep, MIaxThl); 9) cHer u/win siex (O0JbIe OAHOPOIHBIC YYACTKH MOCTOSTHHOTO
CHera WiM JibJla, OOBIYHO B TOPHBIX pallOHaX WIIM Ha CaMBIX BBICOKHX IIUPOTaX; JEIHUKH, MOCTOSHHBIN
CHE)KHBIN TMIOKPOB, CHEXKHBIE TOJIS).

MenuopaTuBHoOe COCTOsIHUE 3eMernb

Il 3emnu ¢ ABYCTOPOHHUM perynuposaHuemM BOAHOTO pexuma
I Opowaembie s3emnu
I Ocywentbie semnun

Tunbl 3emnenonb3oBadun LULC
I BogHble 06LekTbI

I NecHbie Hacaxaesus

[ nyrosbie 3emnun

[ Cenbckoxo3siicTBEHHbIE KyNbTYPbI
[ KycTtapHukoBas pacTUTensHocTb
I 3emnu nog 3acTponkon |

[ OTkpbITbIe 3eMnU 6€3 pacTUTENbHOCTH 0 20 Km

Puc. 5. Tumsl 3emnennons3oBannst LULC na teppuropuu ['openkoro paiioHa

Knaccupukamua LULC ornmuaercst ot npunstoii B PecnyOnuke benapych kmaccudukanuy BHIOB
3eMeNlb OJHAKO MO3BOJISIET JOBOJIBHO TOYHO HMICHTH(UIMPOBATH OTACIBHBIA BHABI 3e€MEIb B IpeAenax
aKTyaJIbHBIX CITyTHHKOBBIX CIIEH Ha JIFOOYI0 MHTEpECyIOIIyio Tepputopuio. JlanpHelmee npeodpa3oBaHue
pacTpoBBIX JaHHBIX B BekTopHele B cpeie ['MC pmaer BO3MOXKHOCTB TOYHO ONPEACTHTH AKTYaJbHYIO
IJIOMIAIh TOTO JTUOO WHOTO BUAA 3eMeNb (Tadu. 2).

IIpu cpaBHenun pannblx kiaccudukamuun LULC ¢ nmaHHBIMH peecTpa 3eMETbHHBIX pPECypCcoB
HaOJIFOIAIOTCS 3HAYMTENBHBIE PACXOK/IEHHUS TI0 TUIONIAIH 3eMENb 1o Gonotamu — -51,13 kM2, OaHako, pu
cpaBHeHUH BeKTOpHOro ciiosd 3UC u naHHBIX JUCTAHIIMOHHOI'O 30HAMPOBAHMS OKAa3aloCh, YTO B KAa4ECTBE
3eMenb 1o OonoTaMu MAESHTH(OUIMPOBAHBI MPEHUMYIIECTBEHHO BBHIMOYKH, MMEIOIIMECS Ha MaXOTHBIX U
JYTOBBIX 3€MIISIX, @ HE «M30BITOYHO YBIIQXKHEHHBIE 3€MIIM, HMOKPBITHIE CloeM Top(ay, Kak OmpenesieHbI
3emun nioj] 6onoramu B cT. 7 Kozekca o 3emiie Pecryonuku benapyce. Crenyer Takke YYUTBIBATh TOT (DaKT,
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YTO JaHHBIC JUCTAHIMOHHOTO 30HAMPOBAHUS, HAXOIIMECS B CBOOOJHOM JOCTYIIE, HE TO3BOJISIIOT YETKO
UJICHTH(OUIUPOBATh JIMHEIHBIE BOAHBIC OOBEKTHI, MOCKOJIBKY IJIS MX M3BJICUCHHUS M3 pacTpa Tpeldyercs
crienaibHas KoMOuHanus KaHanoB. OHAKO, €CIM HCIOJIb30BaTh CIyTHHKOBBIC clieHbl Landsat-8 c
KoMOUWHaIuel kaHanoB 5—6—2, To TUHEHHbIC BOJHBIE 0OBEKTHI MOTYT OBITh HICHTU(MHUIIMPOBAHBI C BHICOKON
TOYHOCTHIO. [l0 TOHATHBIM MpPUYMHAM JAaHHBIC JUCTAHIMOHHOTO 30HIMPOBAHMS HE IO3BOJISIOT
UICHTU(HULIUPOBATh BUJ 3EMEJb «HEHUCIIOIb3YeMbIC 3eMJIM» U «UHBIC 3EMIIH», KOTOpPBIE IO JaHHBIM
CITyTHHKOBBIX CLICH UICHTHHHLIUPYIOTCS KaK 3eMITH HOJI IPEBECHO-KYCTaPHHKOBOW PaCTHTEIBHOCTBIO.

Ta6nuna 2. Haanuue u pacnpesnesenue 3emMeb I'openkoro paiioHa 1o JaHHbIM JUCTAHIHOHHOIO 30HAMPOBAHUS U
JAaHHBIM peecTpa 3eMeIbHBIX pecypcoB Pecniy6iauku Benapych

Ilnomanp 3eMensb, KMZ +|- k momanu,
Bun 3emens TIpeCTaBICHHAS B peecTpe uACHTUGHUIMPOBAHHAS 110 TIPEJCTaBICHHON B
3eMENbHBIX PECYPCOB kaaccudukannn LULC peecTpe
ITaxoTHBIE 3eMIIN 695,41 728,68 +33,27
JlyroBble 3emin 151,46 142,67 -8,79
3eMJIH 101 MOCTOSIHHBIMH KYJIBTYPaMH 7,22
JlecHble 3eMun 229,93 281,31 +51,38
3eMJi IO APEBECHO-KYCTAPHUKOBOH PAaCTUTEIHLHOCTHIO 69,63 89,61 +19,98
3emun 1o 6os10TaMu 51,15 0,02 -51,13
3eMIH 0] BOJAHBEIMUA 00BEKTAMH 14,42 7,43 -6,99
3eMutd o] A0POraMH i UHBIMH TPAHCTIOPTHBIMHE 1761
KOMMYHHKAIUSIMH ’ 35,73 -1,14
3emJIu o 3acTPOrHKOM 19,26
3emiti O0IIEro MOJIb30BAHUS 8,64 - —
HapyuieHnsie 3eMau 0,07 0,76 +0,69
Hewucmonp3yemsle 3eMIH 16,54 — —
Wurle 3emun 2,97 — —
Bcero 3emenn 1284,31 1366,21 +1,90

[Ipy MOHHTOPHHTE MEITHOPHUPOBAHHBIX 3€MEJb JAHHBIC NUCTAHIIMOHHOTO 30HIAMPOBAHUS ITO3BOJSIOT
OIIGHUTh WX COCTOSIHWE Ha PErMOHAJIbHOM YpOBHE 0€3 BBHIMOJIHEHHS MOJEBBIX HccienoBanuil. Ha puc. 6
npezacTaBieH ¢parmeHT pactpoBoro ciosi LULC ¢ HamokeHHOW Ha HEro BEKTOPHOM MAacKoH ydacTka
OCYIIEHHBIX 3eMenb, KoTopele B 3MC mpencTaBieHbl Kak JIyrOBBIC YIYUIICHHBIE 3€MIIM, TOTAA Kak
(haKTHUECKH HE MOTYT OBITh OTHECEHBI K TaKOBBIM, OCKOJIBKY HOABEP)KEHBI 3apacTaHHUI0 KYCTapHUKOBOU
PacTUTEIBHOCTBIO, IIIOIAAb KOTOPOH B IpeieNiaX BEKTOPHON MAacKH cocTaBiseT 24,25 ra.

-\ L v 4

Bua menuopaTtuBHOro COCTOAHUA:
oCyLLEeHHble 3eMnun

Tun menvopaTUBHOW CeTH:
OTKpbITas ceTb
Mnowagb: 90,63 ra

Tunb! 3emnenonb3osanuin LULC

|_IMpaHunya ocyweHHbix 3emens
BopgHble 06beKTbI

INecHble HacaxaeHua

Nyrosble 3emmm
CenbCcKOX03ANCTBEHHbI@ KYNbTYpbi
|| KycTapHukosas pacTUTenbHOCTb
3eMu Noj 3acTPonKon

Puc. 6. Tumsr 3emirenionb3oBanmst LULC B mpenenax y4acTka METHOPHUPOBAHHBIX 3eMelb Ha TeppuTopuu ['operkoro paifoHa

3akil0ueHue

Pe3ynpTaThl BHIMTONHEHHBIX MCCIIEIOBAHUN MAIOT OCHOBAHUS I CIEAYIOUINX BBIBOJIOB: 1) MporpeccH-
pyroee yBEINYCHUC MaciitaboB AHTPOIIOI'CHHOT'O BOSI[CfICTBHH Ha MPUPOAHBIC U arponaHz[ma(bTH Tpe6yeT
YCOBCPUICHCTBOBAHWA MPOIECCA BBIITOJHCHUS JIOKAJIBHBIX U PETHOHAJIbHBIX MOHUTOPHUHI'OBBIX Ha6J'IIOI[eHPIﬁ
3a COCTOAHHUEM MCIMOPHUPOBAHHBLIX 3€EMEIIb, 2) TMOJIYYCHHUE NOCTOBEPHBIX U ONICPATUBHBIX NAHHBIX O COCTOA-
HUW MCIIUMOPHUPOBAHHBIX 3€MCJIb U UX UCIOJIB30BAHUEC IJIA ueneﬁ MOHUTOPHUHI'a BO3MOXHO IMOCPEACTBOM
npuMeHeHus! 3QQPEKTUBHBIX MHCTPYMEHTOB aHAIM3a W WHTEpHIpeTanuu OoNbIIoro oObéMa reornpocTpaH-
CTBEHHBIX JIAHHBIX; 3) reOMH(POPMAIIOHHBIC CHCTEMBI U UX (YHKIMOHAIbHBIE HA0OPHl HHCTPYMEHTOB T103-
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BOJIIIOT MOJYYaTh aKTyaJIbHBIC JAHHBIC O PE3YyJibTaTaX BO3ﬂCﬁCTBHH MOPUPOAHBIX U aHTPOIIOTCHHBIX (baKTO—

POB Ha COCTOSAHHUEC MCIIMOPHUPOBAHHBIX J'IaH):[IHa(bTOB B Ka)KI[Oﬁ TOYKE U3y4acMOro nmpocTpaHcTBa.
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