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Pa3zpaboTraHHas aBTOpaM# METOMKA C TPUMEHEHUEM CITy THUKOBBIX MaHHBIX M [ IC-TexHOMO0TH 103BOJIHIIA OTIe-
HUTH PACIPOCTPAHEHHOCTh TOPHBIX BEIPaOOTOK B Tpeenax Burebckoit 001acT, BRIIOIHUATS PACYETH YASTEHON
IUIOTHOCTH Pa3MENIeHNS KaphepoB U BEIPAOOTaHHBIX TOPMIHUKOB Ha ee TeppuTopur. COBMECTHOE MCIIONIF30Ba-
HHUE TUIOTHOCTHBIX W IUTOUIATHBIX XapaKTePUCTHK TOPHBIX BBEIPAOOTOK CHIeNajo BOZMOXKHBIM CO3JaTh HanOoee
O00BEKTHBHYIO KapTOrpahUuecKyr MOJICNb CYIIECTBYIONICH KapbepHOH HArpy3KH B HCCieayeMoM peruoHe. Ee
aHaJU3 MOKa3aJI, YTO YYaCTKU C BBICOKOW KaphEPHOW HArpy3KO#l B reojioro-reoMopdoiornieckoM OTHOIICHUU
TATOTCIOT B OCHOBHOM K KPYIHBIM TOP(SIHBIM MacCHBaM B IpEJeNiaX MOJOTOBOJHUCTHIX MOPCHHBIX U BOJIHO-
JIEAHUKOBBIX PaBHUH W HU3MH MIOO3EPCKOr0 BO3pacTa MO3/IHETO IUiecToeHa. TeppuTopru co cpeHel Kapbep-
HOW Harpy3Kkod TakKe NPUYPOUYEHbI K KPYIHBIM TOP(SIHUKAM, 32 MalblM HCKJIIOYEHHEM, TJ€ CYIIECTBYIOT
YUYaCTKH C HErITyOOKHM 3aJeraHUeM BEPXHEIEBOHCKHUX JOJIOMUTOB M M3BECTHSIKOB, paspadarbiBaeMbix OAO «/Jlo-
moMuT». Hu3kas xapbepHas Harpy3ka oTMedaeTcsl Ha Bceil Teppuropun ButeOckoro permoHa, oHa XapakTepHa
U YIaCTKOB PAcIpOCTPaHEHUST MaJOILIOMAIHEIX TOp(hopa3padoTOK, a TAKKe MECT Pa3MENICHUs KapbepoB 0
OOBIYE TeCKa, TIIMH U IeCYaHO-TPABUIHOTO MaTepHalia, OTIHNYAIOMINXCS OTHOCHTEIFHO HEOOJIBIIUMH pa3Me-
paM¥ ¥ pacroarafouxcs B Ipeieiax pa3IMIHbIX TeHETHYSCKUX THIIOB perbeda.
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BBenenue

OOwepacnpocTpaHeHHbIE OJIE3HbIE HCKOMA-
€Mbl€ — BAXKHENIINI KOMIIOHEHT PECYPCHOTO I10-
TeHIMaja Jr0oro rocynapcrsa. OHU ABISIOTCS
CBIPBEBOM OCHOBOM JUISl TOPOXKHOTO CTPOUTENb-
CTBa, IPOM3BOACTBA CTPOUTEIBHBIX MaTEPHUAJIOB,
CEJILCKOro Xo03diicTBa U T.4. IlocTosgHHO pacty-
M€ MOTPEOHOCTU B 3TUX Pecypcax BBI3BIBAIOT
HEOO0XOUMOCTh MX MHTEHCHUBHOW pa3paboTKH,
YTO BJIEYET 3a COOOH OTTOP)KEHUE 3HAUUTEIIBHBIX
TEPPUTOPUI JJIS1 IPOBEACHUS JOOBIYHBIX PaObOT

U, KaK pe3yibTaT, TPaHCPOPMALUIO, HEPEIKO
HEraTUBHYIO, KOMIIOHEHTOB OKpY’Karollel npu-
ponHo# cpenbl. [lpuunnamu 3Toi Tpancdopma-
UM MOTYT OBITh KaK CaM IMPOIECC JOOBIUU TI0-
JIe3HBIX MCKOMAeMbIX, TaK M CO3JaHHas WHQpa-
CTPYKTypa IpPOU3BOJACTBA, BKJIIOYas pa3Melle-
HUE OTBAJIOB BCKPBIIIHBIX MIOPOJ — OJIUH IEKTap
HapyIlIEeHHbIX pPa3paboTKaMM 3eMellb OpPHEHTH-
POBOYHO OKa3bIBa€T BPEIHOE BIUSHUE HA TEKTAP
IPUJIETAIOIINX TEPPUTOPUH, 3aHATBHIX OTBAJAMU
IIyCTOM MOpOJbI, XBOCTOXPaHWJIMILAMHU, IIPO-
MBIIUIEHHBIMU IIJIOLIA/IKAMHU, TPAHCIOPTHBIMHU
KOMMyHHKanusamu u 1p. (Cenuenxo, 2011).

© l'ankun A.H., Top6enko A.b., Manskos K.C., 2024
284


mailto:galkin-alexandr@yandex.ru

Oyenxa napywenHocmu 3emens meppumopuu Bumebckoti obnacmu...

285

Butebckas o6macTh pacrionaraet 3Ha4uTEb-
HBIMH pecypcamu oO0IIepacnpoOCTPaHEHHBIX TO0-
Te3HBIX HCKomaeMbiX. OCHOBHBIMHM Cpeld HHX
SBIIAIOTCS. JOJOMUT, KUPIUYHbIE, TOHYapHbIE U
KEpaM3UTOBBIC TJIMHBI, CTPOUTEIbHBIE TIECKU U
NecyaHo-TPaBUMHBIN MaTepuan, Topd u campo-
nens (ITonesnpie nckonaemeie .., 2002). Pernon
conepxkut 100 % pecnyOaMKaHCKUX 3aMacoB J10-
nomuta, 70 % 3anacos canpomnens, 40 % 3anacoB
IMH, 33 % 3amacoB NeCYaHO-IPaBUITHOTO MaTe-
puaia, okoso 30 % 3amacoB Topda u 12 % 3ama-
COB CTPOMUTENBHBIX TMeckoB. J[oObI4a qomomMuTa
OCYLIECTBJIsIETCSL HA yyacTke «I'paneBo» mecto-
poxnenust «Py6a» B Burebckom paitone. 3aech
ero 3amacel 1o kareropusim A+B+C1 cocras-
T 6159 mMaa T, mo kareropun C2  —
235,77 maH T. ChIpbe UCHOJIB3YETCS JISI TPOU3-
BOJICTBA JIOJIOMUTOBON MYKH, MUHEPAJIbHBIX I10-
POIIKOB JUIsl KPOBENBHOTO pybepousa, ImeOHs,
ac(ambTOOCTOHHBIX MOKPBITUH M Ap. MaTepua-
JI0B. 3amachl carporess B 00J1acTH OLIEHUBAIOTCS
B 2,2 MIpa M>, u3 KoTopbiX 1594,7 muan M 3ane-
raloT B 03epax U 622 MiH M> o TopdsAHOH 3a-
nexnio. B Butebckom permone pasBemano 56
MECTOpPOKIEHUM  IMHMH ¢  3amacamMu B
149,9 mutH M°, U3 HUX 1O MIPOMBILICHHBIM KaTe-
ropusam 66,7 MiH M°, umeetcst 6onee 110 mecTo-
POXKIEHUI NMECYaHO-TPAaBUITHON CMECH U TIeCcKa C
pa3BeaHHBIMHU 3aracamu B 637 MIIH M, B T.4. 110
IPOMBIILIEHHBIM KaTeropusm 332 man m°. Ha
TEPPUTOPUN 00JIACTU HAXOAMUTCS 2,7 THIC. Me-
CTOPOXKACHHH TOpda, TUIOIIAIh KOTOPHIX B HyJIe-
BBIX T'PAaHULIAX COCTaBISIET 223 ThIC. Ta. 3anackl
Topda B rpaHUIIaX IPOMBIITUICHHON TJTyOWHBI 3a-
JIeXu onleHuBaroTcs B 599 mutH 1. B pa3pabartsl-
BaeMbIii OHJ OTHeceHO 23 TOP(SHBIX MECTO-
poxxnenust (56 ydacTkoB) Tuiomaasio 34 ThIC. ra
C TpPOMBIIUICHHBIMU 3amacamMu Topda B
114,6 mnu T (Pusnueckas reorpadus .., 2021).

Ha 0a3e pa3BenaHHBIX KPYIHBIX MECTOPOXK-
J€HUM TOJIEe3HbIX HMCKOMAeMBIX CO3/IaHbl Mpe-
MPUSATUS W TPOU3BOJCTBEHHBIC MOIIHOCTH IO
KapbepHOH J00BIYEe MHUHEPAJIBHOTO ChIpbs. B
OOJIBIIMHCTBE ClTy4aeB WX (YHKIIMOHUPOBAHUE
4acTO CONpPSDKEHO ¢ TpaHcdopMmanuend KoMIIo-
HEHTOB OKpY>Kalolllel, U MPexJie BCEro Ireoio-
TUYECKOM, cpenbl. DTa TpaHchopMaIus IpOsiB-
JseTcs TJIaBHBIM 00pa3oM B U3MEHEHUU TeoJio-
TUYECKOTO CTPOEHUSI TEPPUTOPUM, COCTaBa M
CBOWCTB ClIaralomux ee mopoj, penbeda, ruj-
POTEOJIOTHYECKUX U TE€OXUMUYECKUX YCIOBHUI
palioHa moObIYM, a Takke B Pa3BUTUHU

Pa3IUYHBIX TPUPOIHBIX U TEXHOTECHHBIX I'€0U-
HaMHYECKHUX MPOLECCOB U ABJICHUHN, YACTO HO-
CAIIMX JIECTPYKTUBHBIA XapakTep. 3arpsi3Hsi-
eTcsi aTMOChEepHBI BO31IyX, JErpaaupyeT Mnoy-
BEHHO-PACTUTEIbHBIN MMOKPOB, BOJIOOTIMBLI U3
KapbepoB U3MEHSIOT YCIOBUS MUTAHUS, IBUXKE-
HUS U pasrpy3Kd MOA3EMHBIX BOJI, UCTOIIAIOT
uX 3amacel, GOPMHUPYIOT IEHPECCHOHHbIE BO-
POHKH C painyCaMH, UCUUCIISIEMbIMU KUJIOMET-
pamu. B pesynbTaTe MccAKalOT UCTOUYHUKH, KO-
JIOALIbI, CKBRXKMHBI, IEPECHIXAIOT MaJIble PeKH U
BojoeMbl (["ankuu, 2006; IlamkeBuu u np.,
2019). Pa3paboTka U CKIaAUpPOBaHHE BCKPHILI-
HBIX TOpoJ (WJIM OTBAJIOOOpa3OBaHUE) MPHUBO-
IUT K (OPMUPOBAHHUIO TEXHOTEHHBIX T'PYHTOB,
OTIIMYAIONIUXCS HU3KUMHU TIOKa3aTenssMu hU3H-
YecKuX U (U3UKO-MEXaHMYECKUX CBOMCTB. Ha
CKJIOHaX OTBAJIOB U B 0OpTax KaphepOB aKTUBHO
pPa3BUBAIOTCS MPOLIECCHl BHIBETPUBAHUS, ILJIOC-
KOCTHOM CMBIB U JIMHEHHAs 3PO3Usl, BOSHUKAIOT
OTIOJI3HU, OOBaJIbI, OCHINIH, MPOSBIAIOTCA CY(]-
¢do3ust 1 IBIBYHBI. Ha mpuneraronmx K kapbe-
paM TeppuUTOpUIX GOPMUPYIOTCS 30HBI TOATOI-
neHus u 3abonaunBaHus. B coBOKymHOCTH Bce
3TO CIOCOOCTBYET TOMY, YTO 3€MJIM, HApyLIeH-
HbIE TOPHBIMH BBIPAOOTKAMH U COMYTCTBYIO-
IIMMHU UM OTBaJIaMH, YaCTO CTaHOBSATCS HEIPH-
TOOHBIMH JJIST JAJIbHEHUIIEro HMX XO3SIUCTBEH-
HOT'0 MCIOJIb30BAHUSI.

Ucxonst W3 BBILIECKA3aHHOTO, HM3y4YCHHUE
HapyUIEHHOCTH 3€MeNlb UCCIEeIyeMON TeppUTO-
pUU PA3NTUYHBIMH TOPHBIMH BBIPAOOTKAMU IIO
N00bIYe 00IIepacIPOCTPAHEHHBIX TOJIE3HBIX UC-
KOIMAaeMBIX, UX IUIOMIAIHOTO PacTipOCTpaHEeHMUs], a
TaK)Ke BJIMSHMSI HA KOMIIOHEHTBI OKpY>Karolen
MPUPOJHON CpENbl SIBISIETCS HEOOXOAMMOU U
BaxHOM 3amadeii. (COOTBETCTBEHHO, UE/IbIO
HaIIMX UCCIIEI0BAaHUH CTalI0 paCCMOTPEHHUE OCO-
OCHHOCTEH pachpocTpaHeHUs: OTPabOTaHHBIX U
AKCIUTyaTUPYEMBIX KapbepoB, a TAKXKE IPYTux
TOPHBIX BBIPAOOTOK Ha TeppuTopuu Butedckoit
00JacTH U OIEHKA €€ TOPaKEHHOCTH 3TUMU BHI-
paboTkaMu ISl ONTUMU3AIMKA CHCTEMBI YIIpaB-
JIEHUsI WH)KEHEPHO-XO3SMCTBEHHON JesSTEeNIbHO-
CTBIO B PETHOHE.

MarepuaJbl 1 METO/bI

B kauectBe ncrouHuka nHpopManu o0 uc-
CIIEyeMBbIX O00BEKTaX MCIOJIb30BAIUCH JIaHHbIC
OTKPBITOTO KapTorpau4eckoro cepBuca
OpenStreetMap, oQUIIMATBEHBIX HCTOYHHKOB:
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lNocynapctBenHoro kamactpa Heap PecmyOnmkum
benapycp, 6a3pl manubix «Topdsuuxku bena-
pycu», nH(HOPMAITMOHHBIX T0KIa10B BuTebckoro
00JIaCTHOTO KOMHUTETa MPUPOAHBIX PECYPCOB U
OXpaHbI OKPYKAOIIEH CPeJibl O COCTOSTHUM MUHE-
paJbHO-CBIPHEBOM 0a3bl PErMoHa, a TaKKe OITyO-
JIMKOBaHHOW CIPAaBOYHOM, HAYYHOU U APYTOH JIH-
teparypsl (basza nanubix .., 2024; I'ocynapcTBeH-
HBIN Kagactp .., 2024; [lone3Hble UCKONAEMBIE ..,
2002). bpun mosydeHbl JaHHBIE 00 OTpaboTaH-
HBIX U pa3padaThIBaeMbIX Kapbepax U TOPMSIHBIX
MOJISIX, COCTOSIIIUX M3 TEXHOJIIOTUYECKUX KapT C
CHCTEMaMH JPEHAKHBIX KaHaB, BKJIIOYAIOIIUE B
ce0s1 Ha3BaHHE OOBEKTa ydeTa B COOTBETCTBUU C
pe3yabTaToM padoT MO IeoJOrHYecKOMy H3yue-
HUIO HEJIp, KOJIMYECTBO YUTCHHBIX Ha OanaHce U B
pa3paboTke MoJe3HbIX HCKomaeMbIX U ap. Ha ux
OCHOBE COCTaBJIEHAa CXeMmaThdeckas KapTa pac-
MPOCTPaHEHHOCTH Ha TeppUTOpuH Butedckoit
00J1acTH Pa3MMYHBIX TOPHBIX BHIPAOOTOK, HACUH-
ThIBaromias 546 equawui (puc. 1).

JI71st mOCTpOEHUs 3TON KapTOCXEMBI U JPYTUX
KapTorpaMuecKiux MOJENeH HCIOIb30BAIACH
reoundopmanronHass cucrema QGIS ¢

10 0 10 20 30km

— —)

® LleHTpouabl BoIpaboTaHHbIX TOPMAHUKOB

© LeHTponabl Kapbepos no 4o6biue APYrnX NOME3HLIX MCKOMAEMbIX
(AONOMMUTBI, FMWHBI, NECKM, NECYaHO-TPaBMItHbIE CMECH)

MPUBJICYCHUEM CIYTHUKOBBIX JAHHBIX TUCTaH-
[IMOHHOTO 30HIUPOBAHUS 3€MIIH U3 OTKPBITHIX
cepBucoB Google, Yandex u Bing, xoropsie
MPEAOCTABISIOT JaHHBIE CITYTHUKOBBIX TPYIII
Landsat u Sentinel. OT60p CHUMKOB MPOU3BO-
TUIICS Yyepe3 MporpaMmy JJist paboThI C KapTaMu
U CIOYTHUKOBBIMH cHHUMKamMu SAS. Planet
(puc. 2).

OOpaboTKy NaHHBIX JUISl BBIJEICHHS paiio-
HOB C pa3JIMYHON CTENEHbIO HAPYIIEHHOCTH 3€e-
MeJb TOPHBIMHU BEIPAOOTKAMHU (MU KaApbepHOLl
Ha2py3Koul) BBITIOJHAIN C MIOMOIIbIO CTaTUCTH-
YeCKUX METONIOB. Pacder pacmpocTpaHEHHOCTH
TOPHBIX BBIPAOOTOK U yAENbHOMN MIIOTHOCTH UX
pa3MeIeHus MPOU3BOJUIHN 10 COOTBETCTBYIO-
M dopmynam: D = N/S, d = N/s, tne D — ko-
3¢ PUIHEHT pacIpOCTPAaHEHHOCTH B Mpenenax
aIMAHUCTPATUBHBIX CIUHUI] (GIL/KM2); d
yJAeNbHAs TUIOTHOCTh pa3MEIICHNs KaphepoB Ha
ycnosHO# Tepputopun (ea/100 km?); S — mio-
a1k TEPPUTOPUH (KM?); S — IO TEPPUTO-
pun, paBHas 100 km?; N — KOIMYECTBO Kapbe-
poB (en).

Puc. 1. Cxemamuueckas kapma Bumebckoii obracmu ¢ pacnonodicenuem 2oOpHbix 8bipabomox no 0oowive

NOJIE3HBIX UCKONAEMbLX
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. SAS Naavena 21123010225 Szable

Watpaooe Metor 675 Mipaserpn Mowowse OSM -

jetuiparD- F- - 9 P BQE- xR

Puc. 2. Kocmuueckue cnumxu mopgpopaspabomku u kapvepa no 00ovive necuano-epagutinol cmecu «Kpy-
neswuznay 1 nybokckoeo pationa (86epxy) u kapvepa «Kypacego-11» no 0odviue KUpRUUHBIX 2TUH 8 OKPeCH -
Hocmsx 2. Bumebcka (snuzy) npu obpabomxe npoepammuvim npodykmom SAS. Planet

Crnenyer OTMETUTD, YTO eCi KO3 HUIITHEHT
pacTpOCTPAaHEHHOCTH OMPEICISICS HaMH IS
aMUHUCTPATUBHBIX paiioHOB BuTeOckoi obia-
CTH, TO JIJIsl pacueTa YIeJNbHON IUIOTHOCTH pa3-
MEIICHHUsI TOPHBIX BBIPAaOOTOK B HCCIEAYEMOM
pETHOHE BCS €ro IUIOMAAh C MPUIIETAIOIIUMU
TeppUTOpUAMHE ObLIa pa3outa Ha 479 KBaApaTOB,
IOMaAb KaXKIOT0 W3 KOTOPBIX COCTaBWIIA
100 kM?. B nmambHEHIIEM B KaXIoM KBajipare,
WM siYeiike, TPOU3BOIWICS MOJICYET BHIPAOOTOK
U PAacCUYUTHIBANACH UX YJENIbHAS MJIOTHOCTb, IO
KOTOpOl B TMOCIEAYIOIIEM YyCTaHaBIUBalIach

CTENEeHb KapbepHOM Harpy3KH Kak B INpejaenax
aJIMUHUCTPATUBHBIX PaifoHOB, TaK M BCei o0ia-
CTH B LIEJIOM.

Pe3yabTaTrsl M UX 00CyKIeHHE

Kak nokasanu pe3ynbrarsl IpOBEICHHBIX HC-
CIIEZIOBAaHMM, HamOONbLICH pacnpoCTpaHEHHO-
CThIO TOPHBIX BBIPAOOTOK XapaKTEPU3YIOTCS
BbpacnaBckuit 1 TomoumHckuii paiionbl Bure6-
ckoil oOmactu. 31ech KOA((UIMEHTHI JaHHOTO
nokazarens cocraisor 0,021 u 0,019 en/xm?
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COOTBETCTBEHHO (puc. 3). Y miectn paiioHOB U3  peruoHa. COIIacHO CO3JaHHOW CETOYHOH MO-
21 k03P PUIUEHT pacIPOCTPAHEHHOCTH U3MEHS-  JeIH, HAuOOJIbIIIee X KOJTHMYECTBO, TPUXOISIIE-
ercs ot 0,016 mo 0,018 en/xm?, y CTOJBKUX € €CSl Ha €AMHUYHBINA KBAJIpaT, WU SYEHKY, paBHO
paitonos on ne mpesbimaer 0,010 en/km?. Jlns 9, naumensmiee — 0 (puc. 4). COOTBETCTBEHHO,
OCTaJbHBIX CEMHU PAallOHOB 3HAUYEHUS ITOrO KO- MaKCHUMallbHas yJAelbHas IUIOTHOCTh pa3Mellle-
s dunuenta konedmores ot 0,011 (Ilomoukuii  HUS TOPHBIX BHIPAOOTOK B PETHOHE COCTABIISET
u ITocrasckuit paitons) 1o 0,015 (Burebekuii u - 9 en/100 kMm%, a MuanManbsHas — 0. Beero Ha ce-
I'my6oKckuii paitons) e/km? (puc. 3). [Ipu 3ToM  TOYHONW MOJENH BhHIJENSETCS OHA sueifka c
JUist Butebckoro pernoHa B mMelIOM JTaHHBIA KO-  yAETbHOW IUIOTHOCTBIO TOPHBIX BBIPAOOTOK
> dunuent cocrapuser 0,014 en/km>. 9 en/100 kM2, TIO YeThIpe — ¢ 8 U 7, MecTh — ¢ 6,
Oco0oro BHUMaHUSI 3aCTY)KHMBaeT aHAIM3 JABAALATH — C 5, IBaAIaTh BOCEMb — C IUIOTHO-
PacCIpPOCTPAaHEHHOCTH FOPHBIX BBIPAOOTOK, OCHO-  cThio 4 e1/100 km?. B 198 sueiikax BeIpabOTKH
BaHHBIM Ha pacueTe yIeNbHOW IJIOTHOCTH WX  OTCyTCcTBYIOT (0), B ocTanbHBIX 218 uX ynenbHas
pasMellleHuss Ha TEPPUTOPUM MCCIEAyeMOro  IUIOTHOCTh cocTapiser 1-3 en/100 km? (puc. 4).
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AgMHHHCTPaTHBHBIE paiioHbl Butebekoi obnactn

Puc. 3. Pacnpeoenenue kodghpuyuenma pacnpocmpaneHHoCmu 20pHuix 6bipabomox no aOMUHUCPAMUEHbIM
pationam Bumebckou obnacmu
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YcTaHOBIEHHBIE 3HAYEHMS IJIOTHOCTHBIX Xa-
PaKTEepPUCTUK PACIPOCTPAHEHHOCTH paccMaTpu-
BAE€MbIX TOPHBIX BBIPAOOTOK IMO3BOJIUIU KJjlac-
CU(UIIMPOBATh U BU3YaJIH3UPOBATH KApPbEePHYIO
Harpys3Ky Io CTETeHH WM YPOBHIO €€ BO3pacTa-
HUS Ha pa3IU4HbIX TeppuTopHsx. Ilo pe3ynbra-
TaM aHaJIW3a MOJy4YeHHOH HH(popmaiuu Oblia
MpeasioKeHa Cleayrolas rpajanus ypOBHEM:
OpU  YJENbHOM IUIOTHOCTH BBIpaOOTOK 11—
3 en/100 kM?> — Harpyska HU3Kas; 46 — cpen-
us1s1; 6omee 7 en/100 km?> — BeIcOKass. Bmecte ¢
TeM He0OX0JAMMO OTMETHUTbh, YTO HEKOTOPbIE Ka-
pbepbl U TOpGSHBIE BHIPAOOTKH 3aHUMAIOT J0-
BOIILHO HEGOIBIIYIO MIOIanb — MeHee | kM2,
ApyTHe K€ MOTYT OXBaTbIBaTh 3HAYUTEIIbHBIC
TEPPUTOPUHU, UHOT/A B JIECATKU KBaJpaTHBIX
kusomeTpoB. Tak, y BeIpaOOTaHHOTO Kapbepa
mo no0wrue mecka okono a. [loxceunse B ['my-
OOKCKOM paiioHe IUIOImaab HE MpEeBBIIIACT
0,0007 kM, y Tec4aHOTO Kaphepa CeBepO-BO-
ctouneld 1. Konbicb OpiaHckoro paiioHa oHa
gyyTe Gomee 0,2 kM?, B TO BpeMs Kak Yy

BBIPA0OTAaHHBIX TOP()SIHUKOB MECTOPOXKICHHUI
Ocunosckoe B /lyOpoBeHckoM paiione, JXKypas-
neBckoe B Jlokmuikom u YcBuxk byk B Toio-
YUHCKOM pailloHe MJolaab coctaBisier 44,13;
32,45 u 17,9 xm? cootBerctBenHo (basa maH-
HBIX .., 2024). B cBsi3u ¢ 3TUM, OlIeHUBas Kapb-
EpHYI0 Harpy3Ky Ha Kakylo-I1u00 TeppUTOPHIO,
11eJ1Ieco00pa3HO YUUTHIBATh, HAPSAMY C YACTHHOMN
MJIOTHOCTHIO TOPHBIX BBIPAOOTOK, M 3aHUMae-
MYI0 UMH TIJIOIIA/1b, @8 UMEHHO, €CJIM CyMMapHas
IJIOMIAh TOPHBIX BBIPAOOTOK B EIUHUIHOM
kBajapate B 100 kM2 cocTaBisiet MeHee 10 % ero
rtomanu (<10 KM2), TO Harpy3ka OyJeT Hu3Kasi;
10-20 % — cpennss; Gonee 20 % (>20 xm?) —
Harpy3ka BbICOKasi. Takas rpajanus NpUHSITa
HAaMU C HEKOTOPOW KOPPEKTUPOBKOM IO aHAJO-
TUU C TUIOIIAJHOM MOPAKEHHOCTHIO TEPPUTO-
pU TIOCKOCTHOM M OBPaXKHOW 3po3ueit (co-
rmacio CHB 2.03.01-98), mopdonornuecku
CXO0XHMMH C TEXHOTCHHOH NIeHyAanuerl 3eMHOI
MMOBEPXHOCTH.

0% 0
}f10['¥~?‘6-‘\0‘{0 -—-Q;-
Sol1lol3]o] ool oy
o2 JEnSN
00 (000340441041F) 080
p/‘aﬁh/ehn_/o o|l1]2]2]0|1]|5]|0]2 1q/‘ 0,41/2&0 oti‘“q\a
qﬁ{)fézao1oooo1012100‘1\./5343103Q4
c17030141000121021031111100”\\)3%@
1554454001131()2620224510001@9j
%3810415201430131000241731001%
%&011000001152200149‘50165101/’15
(9200001340220101155001172011‘1@
9«%»3/5/0412*51329090300024222112018‘;
@23 111128210112014120414630151L
4&4\&&%,&%10232001312301130317301?‘
0 0 1l5|1|4|5f2fofl2|1|2|oflo|3|s|s8|2|2|5]a]1]|2|0|1)0
0 635101431025123310016\
10 0 10 20 30 kM Ol 1|ofofofof2folr]2]ofal2]1]o]1]al1]2][2]2]m
0, 0 0 0
(LA_uf \\g‘w&)/lfg_;%%vgmz 1]1]ols|ol1]3]3]a]0Y
0 0 07ro 0 Na2lels|1]ala]2]2]o]1]¥f
0
@2241520000}]}
A2 ]
10111?{;\%5.‘250’%7500
2;—6(10%% pw

Puc. 4 Cemounasn modens pacnpedenenus yoerbHoll NIOMHOCMIL 20pHbIX §bipabomok (ed/100 kv?’) na meppu-

mopuu Bumebckou obracmu

CoBMecTHOE NCTIOTH30BaHNE IUIOTHOCTHBIX U
IUTOIIAHBIX XapaKTEPUCTHUK TOPHBIX BBIPAOOTOK
(ux  Tmpou3BeACHWE)  TO3BOJWIO  CO3/aTh

HanOosiee OOBEKTUBHYIO KapTOTrpadHuuecKyro
MOZEJIb CYILECTBYIOLIEH KapbEPHOU HATPY3KH Ha
TEPPUTOPUHU UCCIIETYEMOT0 peruona (puc. 5).
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AHanmm3 JaHHOM MOACIHM IOKa3all, dYTO
Y4aCTKH C BBICOKOM KapbepHOU Harpy3KOou pacro-
Jararotcs B mpenenax bemenkoBuuckoro, bpa-
cnaBckoro, Jlokmmikoro, /lyoposenckoro, Cen-
HeHckoro, Tonounnckoro u lllymunuHckoro pai-
OHOB. B reonoro-reomop¢oiaornueckom oTHOIIE-
HUW BCE€ OHU TATOTEIOT MPEUMYLIECTBEHHO K
KpPYIHBIM TOpGSHBIM MaccHBaM B IpeJenax IMo-
JIOTOBOJTHUCTBIX MOPEHHBIX U BOJHO-JIEIHUKO-
BbIX paBHHUH, a TAKXKE€ HU3UH MOO3EPCKOro BO3-
pacra mo3zHero mieicrolena (Pusnueckas reo-
rpadus .., 2021). 3mech HapylIeHHBIE 3EMIIH
MIPECTABIICHBI BRIPAOOTAHHBIMU TOPPSIHUKAMH C
HEOOJIBIINM KOJIMYECTBOM KaphepoB IO J0OBIUE
IIECKOB U N€CYaHO-TPaBUMHOIO MaTepHuaa.

VY4acTku co cpellHell KapbepHOUl Harpy3Kou
YCTaHOBJIEHBI JIUlTh B Buredckom, ['mybokckom
u JlyOpoBeHckom paiioHax. B  reomoro-

10 0 10 20 30 km

KapbepHas Harpy3ka
[ ] orcyrcreyer
] Humskas (<0,3)
[ ] cpemnss (0,3-0,6)
B s:icokas (>0,6)

reoMop(oIoruueckoM IJIaHE OHU TakKkKe IMpH-
YPOYEHBI K TOP(SHBIM 3aJIeXaM B Mpeeax mo-
03€pPCKUX MOPEHHBIX U BOAHO-JIETHUKOBBIX PaB-
HUH U HU3WH, 32 MAJIBIM UCKIIOUEHUEM, T]Ie CY-
IIECTBYIOT YYaCTKU C HETJIyOOKMM 3ajieraHueM
BEPXHEJICBOHCKUX [IOJIOMHUTOB U H3BECTHSIKOB,
pa3pabaTbiBaeMbIX OTKPBITHIM aKIIHOHEPHBIM
o0mecTBOM «Jl0JIOMHT.

Huskast kapbepHas Harpy3ka OTMeUYaeTcsl 1Mo
Bceit Tepputopun Buredckoro pernona. OHa xa-
paKTepHa JiJIs y4aCTKOB PacpOCTPAHEHUS MaJIO-
MJIOMIATHBIX TOP(OpPa3pabOTOK, a TAKKE MECT
pa3MenieHus KapbepoB Mo T00bIue mecKa, TITUH U
MECYAHO-TPAaBUMHBIX CMECEU, OTIUYAIOIIUXCS B
OCHOBHOM OTHOCHUTEIILHO HEOOJIBIIUMU pa3Mme-
pamu. [Ipuyem Bce 3TH y4acTKH pacroiararoTcst

B TIpe/Ieiax Pa3INUHbIX T€HETHYECKUX TUIIOB pe-
needa (Puszuueckas reorpadus .., 2021).

Puc. 5. Kapveprnas nacpyska na meppumopuu Bumebdckoil odracmu

3ak/aoyeHne

[To pe3ynpTaTam NpPOBEAEHHBIX HCCIIEIOBA-
HUA MOXHO 3aKJIKOYUTh, YTO HCIOJIb30BAHUE
cnyTHUKOBbIX JdaHHbIXx U [MC-texHonoruit

MTO3BOJIMJIO aBTOpaM pa3paboTaTh COOCTBEHHYIO
METOAMKY OILIEHKH CTENCHH HApyIIEHHOCTH 3e-
MeJIb pU A00BIYe 00IIepacpOCTPAHEHHBIX I10-
JIE3HBIX MCKOMAEMbIX, OCHOBAHHYIO Ha COBMECT-
HOM HCIIOJIb30BAaHUH IIOKa3aTeleil MIOTHOCTH
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pa3MeNIeHMs U TUIOIIAIN Pa3IMYHbIX TOPHBIX BbI-
pabotok. PaccuntaHHas kapbepHas Harpy3ka B
npezaenax Burebckoil 00macT CBUIETENbCTBYET
O TOM, YTO B II€JIOM JJIi pErMOHAa OHAa OTHOCH-
TEIbHO HU3KAasl — YYaCTKH CO CPEIHUM U BHICOKUM
YPOBHSIMH YKa3aHHOW HArpy3KH 3aHUMAIOT MEHEe
3,5 % Bceli oA CETOYHOM MOICNIA UCCIIETy-
€MOU TEpPUTOPHUH, ITPH 3TOM 0KoJ10 30 % ee mito-
[aJd HE NOJBEPKEHO BO3ICHCTBHIO Ipolecca
JOOBIYM TOJIE3HBIX HCKOMAEMBbIX.

NccnepoBanus BBINOIHEHBI B paMKaxX peaiu-
3anuu 3a1anus «Pazpabotka reonoro-unpopma-
LMOHHOW MOJENN KaMHO30MCKUX OTJIOKEHUN
Tepputopun ButeOckoil 00iiacTé Kak OCHOBBI
paMOHAIBHOTO U SKOJIOT0-0€3011aCHOT0 HEAPO-
MOJIB30BaHus» [0CyIapCTBEHHON MPOrpamMMbl
Hay4yHbIX HccienoBanuil «IIpupoansie pecypchl
U OKpy»karomas cpega» Ha 2021-2025 rr.

bubauorpadguyeckuii cnucok

baza  mamapix  «Topdsuukm  bemapycm».
URL: www.peatlands.by/ (mata obparieHus:
02.05.2024).
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Using Remote Sensing Data and Geographic
Information Systems for Assessment of Land Impact
Caused by Common Minerals Extraction in the Vitebsk

Region

A.N. Galkin, A.B. Torbenko, K.S. Malkov

Vitebsk State University named after P.M. Masherov,
33 Moskovskiy Ave., Vitebsk 210038, Republic of Belarus.

E-mail: galkin-alexandr@yandex.ru

The developed methodology for use the satellite data and GIS technologies made it possible to assess the distri-
bution of the mined out areas within the Vitebsk region, and to calculate the specific density of quarries and
peatlands on territory. The combined use of density and areal characteristics of mine workings allowed creating
the most objective cartographic model of the existing quarry load in the region under study. Its analysis showed
that areas with high quarry load in geological and geomorphological terms are mainly related to large peat massifs
within gently undulating moraine and water-glacial plains and lowlands of the Poozerskiy age of the Late Pleis-
tocene. Territories with an average quarry load are also confined to large peatlands, with a few exceptions, where
the shallow Upper Devonian dolomites and limestones, developed by OJSC Dolomite, occur. Low quarry load is
observed throughout the entire territory of the Vitebsk region, typically for areas of small-area peat mining, as
well as for sand, clay and sand-gravel quarries, which are relatively small, and are located within various genetic
types of relief.

Key words: common minerals, mining, quarries, peat fields, disturbed lands, affected area, quarry load, Vitebsk
region.
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