BecTHuWK TBepcKoro rocyaapcrtseHHoro yHusepcuteta. Cepun «leorpadun n reoskonorua». 2022. Ne 1 (37). C. 32-37

VK 528.472
DOI: https://doi.org/10.26456/2226-7719-2022-1-32-37

OINEHKA UBMEHEHUA IVIOIIAIN KPACHOI'OPCKOT'O
MHNECYAHOI'O KAPBEPA 110 JAHHBIM CEHCOPOB
CITYTHUKOB CEPUH LANDSAT B 1988-2021 rr.
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Llenp umccrnenoBaHusi — OLEHUTh JUHAMHUKY HM3MEHEHMs IUIOIAAM BOJHOM
MTOBEPXHOCTH MecuaHoro kapsrepa ¢ 1988 mo 2021 rr. UccnenoBanue npoBeneHoO
Ha OCHOBaHMHU NAHHBIX IUCTAaHIMOHHOTO 30HIUpOBaHMsA 3emutd. s OLEeHKH
TpaHchOpMallMK  MPHUPOAHO-AaHTPOIIOTEHHBIX ~ KOMIUIEKCOB  HCTOJBb30BaHbBI
JlaHHbIE [I0JIy4E€HHbIE CEHCOPaMU CIIyTHUKOB cepuu Landsat.

Knioueewvie cnoea: Kpacnoeopckuii kapvep, OUCMAHYUOHHOE 30HOUPOBAHUE
3emau, Landsat

KpacHoropckuil mecuanblii Kapbep pacnoJiaraeTcsi Ha TEPPUTOPUHU
KabnykoBckoro cenbckoro mocencHus Kammuaunckoro paiioHa TBepckoit
obnactu. Kapbep HaxXxoIuTCsi B HECKOJBKUX KWJIOMETpax OT TIpaHULbI
r. Teepp (puc. 1). KpacHoropckuii mnecuaHbli Kapbep  SBISETCA
000COOJIEHHBIM TOApa3/ieIeHHeM TBepcKoro KOMOWHATa CTPOUTEITHHBIX
matepuaioB Ne2, OH SBISIETCS OCHOBHBIM HCTOYHHUKOM IIECUAHOTO
MaTepuaa — ChIpbsl 111 IPOU3BOJCTBA CUIIMKATHOTO KUPIIHYA.
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Puc. 1. ®uzuko-reorpadudeckoe nonoxenue KpacHoropckoro kapbepa
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Kpacnoropckuit MeCYaHbIN Kapbep Ha4aJI WHTEHCUBHO
pa3pabateiBaThcsi B KOHIE 1980-x romoB, Korma Ha OJu3NIekKaliem K
pou3BoIcTBY KOHCTAaHTHHOBCKOM Kapbepe 100bI4a mecka Oblia 3aBepIICHa.
B pa3Hble TOIBI MHTEHCHUBHOCTH pPa3pabOTKHM B OMNpeNeléHHOH Mepe
KOPPEIUpOBaIa C COCTOSTHUEM U TUHAMUKON SKOHOMMKH B cTpaHe. Kapnep
ObUT COeMUMHEH C TMPEeANpUsITHEeM Y3KOKOJIEeHHOM xkene3Hod noporoi. C
okTa0pss 2020 1. JBWKEHHE TIO Y3KOKOJIEMHOW IKeJIe3HOM Jopore
MIPEKPALIEHO, a BBIBO3 I1ECKA OCYLIECTBIISAETCSA aBTOTPAHCIIOPTOM.

B HacTosiiee Bpemsi Kapbep JAOCTaTOYHO aKTHBHO pa3pabaThIBaeTCsl.
Xo3giicTBeHHas AESITeNbHOCTb, CBS3aHHAs C JIOObIYEN MecKa, MPUBOAUT K
TpaHchopMaI TPUPOAHOH cpensl (puc. 2). M3MeHeHusM MoABEep)KEHBI U
MpWIETAIINEe K Kapbepy TEppPUTOPUU, HA KOTOPBIX XO3SICTBEHHas
JIesTeIbHOCTh HE Bejercs. B mepByro ouepenb BO3JCHCTBHE Ha
Onmu3nexaniue MPUPOJIHbIE KOMILUIEKCH 00ECIIeYMBACTCS 32 CYET M3MEHEHUS
ITIOBEPXHOCTHOI'O CTOKa M YpPOBHA TPYHTOBBHIX BoA. Ilo 3Toil mpuumunHe B
OKPECTHOCTSX Kapbepa HaOIIOJAIOTCS MPOILECCHl JErpagaliii TPHPOIHBIX
coobmectB. [[ns OLIEHKHM MPOM3OLIEANINX B MPUPOAHBIX KOMIUIEKCAX
W3MEHECHHW BaKHO 3HATh 00BEM M JUHAMUKY OKa3aHHBIX BO3zeicTBuil. Llens
JTAHHOT'O MCCJIEIOBAHMSI OLUEHUTh AUHAMUKY M3MEHEHMS IUIOLIAJAM BOJHOM
MIOBEPXHOCTH NecuyaHoro kapbepa ¢ 1988 mo 2021 rr.

Puc. 2. Tepputopus Kpacnoropckoro kapbepa (aBtop ¢pororpadpuu
A.B. Bouapos)

Jlist  OICHKW JWHAMHUKH W3MEHCHHS IUIOMIAJM aHTPOIOTEeHHO-
TpaHC(OPMUPOBAHHBIX ~ MPHUPOTHBIX  KOMIUICKCOB,  BO3HUKIIHMX  TIpU
pa3paboTKe TMecCYyaHOTo Kapbepa, HUCIOIb30BaHbl KOCMUYECKHE CHUMKH,
MOJTYYCHHBIC CEHCOpaMH CITYTHHUKOB cepun Landsat. JlaHHBIE KOCMHYECKOM
cheMKku Obutn monydensl ¢ noptana USGS Earth Explorer [1]. B pa6ore
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WCIIOJIb30BaHbl CBEJICHMS, IMOJYyYEHHBIC C CEHCOPOB ciyTHHKOB Landsat-5,
Landsat-7 u Landsat-8. CHUMKHM UMEIOT MPUBSI3KY B CUCTEME I'€0/1€3MUECKHUX
napametpoB  WGS-84. TIpocTpaHCTBEHHOEC pPa3peIICHUE CHCKTPAIbHBIX
kaHaiaoB 30 M/mukcens. JIg nccnenoBanus JUHAMUKN U3MCHEHUS TUIOMIATH
BOJIOEMa HMCITOJIL30BaHbl CHUMKHU ¢ WHTepBasioM 5 jet. [lomumo storo, s
OOJIBIIIEr0 BPEMEHHOTO OXBaTa ObUIM OLICHEHBI CITyTHUKOBBIC MTApaMeTPhI, Ha
MOMEHT BO3HHUKHOBEHHS BOJIOE€Ma, a TakXe JIaHHbIe ToydeHHbie B 2021 T.
Takum 06pa3om, MpOBEIEHHOE UCCIIEI0BAHKE MTOCTHOCTHIO 3aXBaThIBAET BECh
CPOK CyIIeCTBOBaHHUs Bojaoema. Mcrosib30BaHHBIE CHUMKH MPUBOJATCS B
TaouI. 1.

Tabmuma 1

Hcnonb3oBaHHbIE CIYTHUKOBBIE CHUMKHU

JlaTa CnyTHHK Howmep caumka

07.06.1988 | Landsat-5 | LTO5 LITP 180020 19880607 20170208 01 T1

16.08.1990 | Landsat-5 | LTO5 LITP_ 180020 19900816 20170128 01 TI

11.06.1995 | Landsat-5 | LT05S LITP 180020 19950611 20180225 01 T1

28.08.2000 | Landsat-7 | LEO7 L1TP_179020 20000828 20170210 01 T1

17.07.2005 | Landsat-5 | LTO5S LITP 179020 20050717 20180126 01 TI

28.06.2010 | Landsat-7 | LEO7 L1TP 180020 20100628 20161213 01 TI

04.07.2015 | Landsat-8 | LC81800202015185LGNO0O

15.06.2020 | Landsat-8 | LCO8 L1TP 180020 20200615 20200626 01 TI

18.06.2021 | Landsat-8 | LCO8_LI1TP 180020 20210618 20210628 01 T1

HauBpicinii KOHTpAcT BOAHOW IOBEPXHOCTH U CYIIH MPOSIBIISAETCS B
ommxaem UK nuanazone. [{js BeIeIeHHs TpaHUI] BOJ0EMA UCTIOIb30BAIHCh
JaHHbIE TUCTAHIIMOHHOTO 30HAUPOBAaHMS B CIIEKTpalibHOI nosioce ot 0,76 1o
0,9 mxm. OmpezenieHre TpaHHI] BOJHOM IMOBEPXHOCTH MPOBOJMIOCH Kak
IyTeM MPUMEHEHHS CHEIMATbHBIX aIrOpUTMOB 00pabOTKH MHOTOKaHAIbHBIX
CIYTHUKOBBIX JIaHHBIX [2], TaKk M MyTE€M BBIJEICHUS KOHTYPOB BOJHOMU
MOBEPXHOCTU BpPYYHYIO (B CllydasX, KOIJIa COCTOsIHME aTMmochepsl He
NO3BOJISUIO TPUMEHSATH TMEPBBI crmoco0). PezynmbraThl 00pabOTKM NaHHBIX
OUCTAaHIIMOHHOTO 30HOUPOBAaHUS NpPENCTaBiIeHbl Ha puc. 3. l3MmeHeHue
IUIOIIAI BOAHOM MOBEPXHOCTH KpacHOropckoro necyaHoro kKapbepa 3a
paBHBIC MATUIICTHUE WHTEPBAJIBI MPEACTABIEHBI B Ta0MI. 2.

Tabnuna 2
M3amenenue mnomanu KpacHoropckoro necuanoro kapeepa 1990-2020 rr.
T'oxg 1990 | 1995 |2000 |2005 |2010 |2015 |2020

Inomazs, kM | 0,074 | 0,120 | 0,208 | 0,388 | 0,600 | 0,759 | 0,942
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Puc. 3. M3menenue miomiam BOJHON MoBepxHOCTH KpacHoropckoro
necyaHoro kapwrepa, 1988—2021 rr. (rmo nanasiM Landsat)

[To monydeHHBIM HaHHBIM MPOBEAEHA OLEHKAa NWHAMUKH IPUPOCTa
TUTOIIAZM BOJHOW TOBEPXHOCTH KpacHOTOPCKOTo rmecdyaHoro kapmepa 3a 5-
neTHue wuHTepBanbl (puc. 4). Pe3ynbTrarhl mMoOKa3bIBalOT, 4TO Hauboiee
MHTCHCUBHO OCBOCHHUE Kapbepa Havyanock mocie 2000 r.
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Puc. 4. lunamuka yBennueHus miouaau KpacHoropckoro necuanoro
Kapbepa 1o S-J€THUM MHTEpBajaMm.

CoriacHo CIyTHUKOBBIM JIJaHHBIM BOJHAs TTOBEPXHOCTH HAa Kapbepe
nosiBisiercs B 1988 r. 1o nanubim co cnytHuka Landsat-5, ot 7 uronst 1988 r.
mIomans BOAHOM moBepxHocTH coctaBmama 0,014 xm2 C 1988 . mo
HACTOSIIIEE BpPEMs MPOCIEKUBAETCS IMOCTOSIHHOE YBEIUYECHHUE ILIOIIAN
BOJIHOM MOBEpXHOCTH. 3a 30 JIeT CyIIeCTBOBaHHUS Kapbepa CpeHee TOJ0BOE
yBeJIMUEHHE TUIoaau Bojgoema coctaBuiio 0,029 kM2, TTo cocrosiuuio Ha 18
utoHs: 2021 r. momaae BOAHOM MoBepxHOCTH KpacHOropckoro mnecuanoro
Kapbepa cocTaBuna 0,971 xm>.

Cnucok JauTepaTypbl
1. USGS Earth Explorer: [caiit] URL:https://earthexplorer.usgs.gov/

2. bouapor A.B., Mexeymos W.H., Ilaxomor ILM., Xwxknaaxk C.J.,
TuxomupoB O.A., bunenko C.U., KpaBuenko ILH. // TeppuropuanpHas
muddepeHIraIis BOIHBIX U HA3€MHBIX T€OCHCTEM C HCITOIb30BAHUEM JTAHHBIX

KOCMHYECKHX CeHCOpoB. I'mapomereoposorus u skonorus. 2021, 65: 726—
737. doi: 10.33933/2713-3001-2021-65-726-737

06 asmopax:

BOYAPOB Anekcannp BsuecnaBoBud — acCUCTEHT Kadenpbl (hu3nuecKoit
reorpaduu u sxonorun PI'bOY BO «TBepckoii rocyqapCTBEHHBI YHHBEPCUTET»
(170021, r. TBepn-21, IlpommHa, 1. 3 kopm. 2), e-mail: bochalex@bk.ru), ORCID:
0000-0002-3363-091X, SPIN-kox: 9454-9864.

TUXOMMPOB Omner AnekceeBUY — JOKTOp reorpadMyecKux Hayk,
mpodeccop  kadenapel  ¢usmueckoir reorpaduum M dKoMormM  TBEpCKOro
rocynapcTBeHHoro yumBepcuteta, (170021, r. Tepp-21, [Ipommaa, a. 3 kopm. 2), e-
mail: tikhomirovoa@mail.ru, ORCID: 0000-0002-6564-2077, SPIN-kox: 2586-8054.

- 36 -



BecTHMK TBepCcKoro rocyaapcraeHHoro yHusepcuteta. Cepun «leorpadun v reoakonorua». 2022. Ne 1 (37)

KPABUYEHKO Ilasen HukonaeBuy, KaHz. Teorp. HayK, 3aM. IPOpPEKTOpa 1o
Hay4yHoil pabore MockoBckuit ynusepcureT uM. C.1O. Burre (115432, r. Mockaa,
2-it KoxxyxoBckuii ipoesn, a. 12, ctp. 1), nouent kadenpsl pusmdeckoii reorpadum
u sxonorun ®I'BOY BO «TBepckoit rocymapctBeHnbiii yauBepcutet» (170021,
r. TBepp-21, Ilpommna, n. 3 kopm. 2), e-mail: PKravchenko@muiv.ru, ORCID:
0000-0002-5562-7156, SPIN-kox: 6043-8698.

EVALUATION OF CHANGE IN THE AREA OF THE
KRASNOGORSK SAND QUARRY ACCORDING TO
THE DATA OF SENSORS OF SATELLITES OF THE LANDSAT
SERIES IN 1988-2021

A.V. Bocharov!, O.A. Tikhomirov!, P.N. Kravchenko!?
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The purpose of the study is to assess the dynamics of changes in the water surface
area of a sand pit from 1988 to 2021. The study was carried out on the basis of Earth
remote sensing data. To assess the transformation of natural-anthropogenic
complexes, the data obtained by the sensors of the Landsat series satellites were
used.

Keywords: Krasnogorsk quarry, Earth remote sensing, Landsat.
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