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Hacrostiiee cooGieHre OCBSIIEHO aHaIU3y CITYTHUKOBBIX JIAHHBIX TI0 pallOHY TTPOBEICHUS B3PHIB-
HBIX pabOT B MeCTe OOpYIIEHUSI CONKM M cXOoAa CKaJIbHBIX Mopoxd B p. Bypest HarmpoTuB MecTa Ba-
nenus B He€ p. Cpenmauii Canmap 11 mexa6ps 2018 r. CkanabHBIe TTOPOIBI, OOpyIIUBIITecs B bypero
M TIOJTHOCTHIO TIEPETrOPOAMBIIKE PYCIO, 3HAYUTEIbHO CHM3WIM TMPUTOK BOABI B BOIOXPAHWJIM-
me bypeiickoit 'DC u co3manu ornacHOCTb MOATOIJICHUS] HAaceNEHHBIX MYHKTOB YekyHma, Diabra
U Ycrb-Ypran Bbllle Mo TeyeHUto peku. [lepenan ypoBHST BOABI MEXIY BEpPXHEU M HUXKHEN TpaHU-
1aMu o6Bana K 15 suBapst 2019 1. gocTur 6,5 M 1 TpoI0JIKaa HEYKJIOHHO TOBBIIIATHCS, B Pe3yIbTaTe
Yero OBUIO MIPWHSITO pellecHre O YaCTMYHON pacuMCcTKe HACHITM U (OPMUPOBAHUM B HEM IIpopaHa
IUIST TIpotrycka Bombl. CorjlacHO TaHHBIM CITYTHHKOBEIX HAOIOMECHUI, IIPOBEICHIE B3PBIBHBIX padOT
Havanoch 21 sHBaps 2019 r. PaboTs Beuch B caMOM y3KOM MECTe HaCchIii, 00pa30BaBIIIeiCs TTOCIIe
cxofla CKaJibHOU mopobl. 2 ¢deBpaisd 2019 r. Ha CIyTHUKOBBIX M300pakeHUSIX TOSIBUIACH OTKPHITAsI
BOJIa C IBYX CTOPOH OT HACBINM U TOHKAasl «<HUTOYKa» KaHana. Boma yepe3 kaHan nomnia 10 dpespas.
B xone manbHeiimx paboT KaHaj ObLT paciiupeH U cripsMIEH. CBOMX HBIHEITHUX Pa3MEpPOB OH JI0-
ctur K 12 despansd. Bona, mpoxozsiias yepe3 mpopaH, o0pa3oBajia HUXKE HACBINMU OOIIMPHYIO TO-
JIBIHBIO, JOCTHUTIIYIO CBOMX MaKCHMAaJIbHBIX pa3MepoB 17—18 deBpans. B Hacrosmee BpeMst 30Ha
CBOOOMHOI BOMBI, BCJIECACTBME HAYaBIIMXCS IIPOIIECCOB JIEAOOOpA30BaHMS, CTaja YMEHBIIATHCS.
DTO CBSI3aHO C MOHIKEHWEM MHTEHCHMBHOCTH ITPOXONa BOABI Yepe3 YCTPOCHHBIN MpopaH B pe3yiib-
TaTe IMajgeHUsl YPOBHSI BOJbI BhIllIE 00Bajia, a TAKXKe HEKOTOPOI'O «3aCOPEHUsI» KaHajla U CHUKEHUS
€ro TMPOIYCKHOM criocobHocTH. YacTuuHOE 0CBOOOXACHWE pyciia p. bypest Mo3BOIMIO 3HAYNUTETHHO
CHU3UTH TIepernas ypOBHSI BOIBI MEXKIY BEpXHEH 1 HIDKHEH TpaHWIIaMU 00Bayia M YBEJTUUUTH €€ TIPH-
TOK B BomoxpaHuiuine bypeiickoit I'DC. OmHako BeCHOI BepOSATHO BOZHMKHOBEHHE B 3TOM MECTE
3aTOPOB JIbJA, a TAKXKE IMOATOTUIEHUSI YYACTKOB BBIIIIE IO TEUYEHHUIO PEKH, UYTO, B CBOIO OYepeb, MO-
JKET MPUBECTH K MOATOTJICHUIO HAaceJIEHHBIX MyHKTOB YekyHaa, Dnbra u Ycrb-Yprai.
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Hacrosiiiee coo0liieHre MOCBSILEHO aHAKU3Y paliloHa MTpoBeAeHUsI B3pbIBHBIX pabOT B MecTe 00py-
IIEHUSI COIKM M CXOAa CKaJbHBIX ITOpoA B p. bypest HampoTuB MecTa BrameHus: B He€ p. CpemHuit
Cangap B Touke ¢ KoopauHatamu 50°33738” c.mr. m 131°28°53” B.A. 1O CIYyTHUKOBBIM JAHHBIM.
CorracHO paHee TIpOBeAEHHOMY HCCIeA0BaHMIO, oOpyIieHne mpou3onnio 11 mexadps 2018 r. mpu-
mepHO B 04:30 GMT, 4T0 TIpuBeNO K TTOJTHOMY MepeKpBITUIO pyciia p. bypes. AHammn3 3Toro COOBI-
THSI Ha OCHOBE CITYTHMKOBBIX JaHHBIX NMpuBeAéH B padore (Kpamapesa u mp., 2018a). derambpHoe
OIMMCaHNEe COOBITUSI Ha OCHOBE KaK CIIYTHUKOBBIX JAHHBIX, TaK U IIOJICBHIX HAOIIOACHUI MOXKHO
Haiiti B crathe (OcTpoyxoB u 1p., 2019).

CKaJbHBIE TIOPOIbI, OOPYIIMUBIINECS B p. Bypes M IMOTHOCTBIO MEPeropoauBIINEe PYCIIO, 3HA-
YUTEJbHO CHU3WIN IIPUTOK BOIbl B BomoxpaHuauiile bypeiickoit 'DC u co3manam omacHOCTh MOI-
TOTUIEHUS HaCeJIEHHBIX ITyHKTOB YeKyHaa, Dabra u YcThb-Yprai BhIIIIe TT0 TeUeHUIo peku. Ilepeman
YPOBHSI BOJbI MEXIY BEpXHE M HUXKHEN rpaHuuamMu ob6sana K 15 gusaps 2019 r. goctur 6,5 m
¥ TIPOAOJIKAJ HEYKJIOHHO MOBHIIATHCS. MCXomst U3 3TOro ObLIO MPHUHSTO pellleHre O YaCTUYHON
PacYMCTKe HACHIITY 1 (DOPMUPOBAHUM B HEM IIPOpaHa IJIsI IIPOITYCKA BOIHBI.
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HanbHeBocTouHbIM LeHTpoM HUWII «Ilnaneta» u MHCTUTYTOM KOCMMYECKUX MCCIEAOBAHUM
PAH (MKW PAH) B 3TOT mepuon IpOBOAWJICS ITIOCTOSIHHBIA MOHMTOPHWHI palioHa OOpYIICHUS.
Hab6moneHue BesoCch ¢ MCMOAb30BAHUEM PA3IMYHbBIX CITyTHUKOBBIX CUCTEM.

BusyanpHO Havano mpoBeAeHHUs padOT MO PacUMCTKE HACHINIM ObUIO 3a()MKCHPOBAHO HAa M30-
OpaxkeHnH, ITOJIYyYeHHOM co cIyTHuKa Sentinel-2A 21.01.2019 B 02:30 GMT (puc. I). Ha cHumMKe
Ha0JII0AAeTCsT 30Ha MTPOBEIEHMS B3PBIBHBIX pa0boT minHOM 116 M 1 mmpuHoit 50 M.
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Puc. 1. PaitoH npoBeaeHus B3pbIBHBIX padoT 21.01.2019. CuHTe3 B NCeBA0ECTECTBEHHBIX LIBETAX

H3o06paxenue paitoHa, mojydyeHHoe co cnyTHuka «Kanomnyc-B» Ne 4 22.01.2019 B 01:41 GMT,
MpeAcTaBiIeHo Ha puc 2. Ha cIiyTHUKOBOM CHUMKE HaOII0maeTcsl yBeJUMYEeHUE JTMHEIHBIX pa3MepoB
30HBI ITIPOBEIECHMS B3PbIBHBIX Pa0OT 10 183 M B [UIMHY U 65 M B IIUPUHY.
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Puc. 2. PaitoH tipoBefeHMS B3pBIBHBIX padoT 22.01.2019. [TarxpomMaTiueckoe N300paxXeHne

W3 puc. 1, 2 BUIHO, 4TO B3pbIBHBIE PAOOTHI ITPOBOASTCS B CAMOM Y3KOM MECTe HaChIIU, 00pa3o-
BaBIILICICS ITOCJIE CXOa CKAJTbHOM MOPOIBI.
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JMHaMUKy CUTyallMd B paifoHe MOXHO, B YaCTHOCTHU, IIPOAHAIU3UPOBATh Ha aHUMHUPOBAHHOM
M300paxkeHNU, ITOCTPOEHHOM Ha OCHOBE HAaHHBEIX ITpubopa MSI, ycTaHOBIEHHOro Ha CIIyTHHKAaX
Sentinel-2A u Sentine-2B, KoTopsle 66U TOIyYeHbI 3a Tiepuon ¢ 16.01.2019 mo 25.02.2019 (http://
smiswww.iki.rssi.ru/files/news/2019/1551106095.webm). HabmoneHus: mpoBOIMIKCH IPUMEPHO pa3
B 2—3 mHSL.

Ha cryrHuKOoBBIX n300paxkeHusx 3a 2 ¢epanst 2019 r. mosiBUIach OTKPHITAsI BoAa € IBYX CTO-
POH OT HACBIIM U TOHKAs «HUTOYKa» KaHajia. OnpeaeuTh JIMHEWHbIE pa3Mephl He IPeaCTaBIIsIeTCs
BO3MOXHBIM B CBSI3M C HEAOCTAaTOUYHBIM pa3pelleHreM CIIYTHUKOBBIX IIprOopoB. Boma yepes kaHam
nonmna 10 ¢peBpand. B xone mampbHeHIIMX padboT KaHai ObUT pacInpeH M cripsaMITeéH. CBOMX HBIHEIII-
HUX pa3MepoB OH JIOCTUT K 12 ¢eBpas.

Ha cummke ot 12 ¢eBpans, moiaydeHHOM co cmyTHuka Sentinel-2A B 02:18 GMT (puc. 3),
B palioHe 00Bajla CKaJbHBIX ITOpOn Ha p. bypes Habmomaercs: oOIIMpHAsI IMOJBIHBSI C YHUCTOM BO-
ol (Ha m300paxkeHMM MMeeT YEpHBIN IIBET) WM BOMOM, Comep:Kallleil B3BeCh 3eMJIM M OMTOIO JIbIa
(xopuuHeBsbIit 11BeT). 1o Kparo MOJBIHBM — II0JI0CA JIOMAIOIIETOCsI MOKPOTO JIbaa (CEphIii 1IBET).
JluneitHple pa3Mephl KaHalla HA MOMEHT ChEMKHU COCTaBIISIIOT: Ha BXoae — 97 M, B caMOM y3KOM Me-
cte — 48 M, Ha BeIxome — 102 M. JnmmHa KaHama o CrpsIMIEHHOM YacTi paBHa 271 M.
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Puc. 3. Paiion HaOmonenus 12.02.2019: cuHTE3 B IICEBAOECTECTBEHHBIX
11BeTax (caesa), nemmdpupoBaHHOE U300paxXeHue (cnpasa)

Ha cHuMKax, mojiydeHHbBIX B TOCEAYIOIIMe JHU, HAOII0AaeTCsl UBMEHEHWE B pa3Mepax U Ha-
MOJTHEHUN TOJIbIHBY, 00pa30BaBILICiiCsl BCIEACTBUE OYpHOTO TPOXOXKAEHUS BOAbI 4Yepe3 KaHal
HIKe Mo TeyeHuto. TTonbiHbS MpoaosiKaia paciuupsaAThcs U ipuMepHo 17—18 despansa 2019 r. no-
CTUTJa MaKCUMAaJbHOU TUIONIAAM, TOCe Yero crajla YMEHbIIAThCs 3a CUET HAyaBIIMUXCS MPOILIeC-
coB JiegooopazoBaHus. CienyeT OTMETUTh, YTO B TIEPUOJ HAOIIOACHWI CpeIHECYTOUHbIe TeMITepa-
TYpbl B paiioHe ObLIM cTaOWIbHBIMU (0KoJiIo —15 °C). MI3MeHeHus pa3MepoB MOJbIHBY (puc. 4 u 5,
CM. . 262) He IPUBEJIM K U3MEHEHUIO JIMHEMHBIX pa3MepPOB KaHala.

ITocTOSTHHBINT MOHUTOPUHT 30HBI OOPYIICHMS TTO3BOJMJI MPOCIECAUTh TUHAMUKY MPOBEACHUS
B3PBIBHBIX pabOT M YCTPOMCTBO MpOpaHa B HACHITIM, 00pa30BaBIIEICS BCIEGACTBUE CXO/Ia CKATbHBIX
nopoa Ha p. bypesi. B yacTHoCTH, CITyTHUKOBbBIE HAaOIIOIEHUS TTO3BOJIN OIPEASTUTD JaTy Havyaja
MPOX0/1a BOJIBI Uepe3 MPOpPaH U JOCTATOYHO TOYHO OLIEHUTD JIMHEWHBIC pa3Mephbl KaHaa.
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Puc. 4. IameHeHMe TIOJIBIHBY TTOCJIe YCTPOoiicTBa mpopaHa. HdemmdpupoBaHHbIe N300paskeHUS

BETA-Science]

Bpeos opasposarzs 18

Puc. 5. CokpalieHre 30HbI OTKPBITON BOABI. YEpHBIN 1IBET — 30HA BOMbI, CBOOOMHOI oTO nbaa 25.02.2019;
3eJIEHBIN LIBET — JIEN, obpa3oBaBiuiicd B iepuon ¢ 20 mo 22 dpespang 2019 r.; cuHuii nBeT — n€m, o0pa3oBaB-
muiics B mepuon ¢ 22 mo 25 despans 2019 .
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B 3akimioueHme oTMeTMM, YTO pycio p. bypes Ha MOMEHT IOATOTOBKM COOOIIEHUSI YaCTHU-
HO OCBOOOXAEHO. DTO ITO3BOJWIO 3HAYMTEIbHO CHU3UTH IIeperal YPOBHSI BOIBI MEXIY BepXHeit
¥ HIDKHEH rpaHuIaMi ooBaa 10 1,5 M 1 yBeTU4InTh €€ TTPpUTOK B BogoxpaHmnuie bypeiickoit 'DC.
OpHako IIMpUHA IIpopaHa B caMOM y3KoM Mecte B 10,6 pa3 MeHbIIe IMMPUHBI IIePBOHAYAILHOTO
pycia.

HabGmogaeMoe ymMeHbIIIeHe 30HBI CBOOOMHOI BOMIBI B ITOJIBIHBE CBSI3aHO C IOHIDKCHUEM MH-
TEHCHUBHOCTH €€ IIpOXoAa Yepe3 YCTPOSHHBIN IIPOpaH B pe3ysbTaTe ITaleHUs] YPOBHS BOIBI BBIIIC
o0Baja, a TakKxke HEKOTOPOIO «3aCOpPEHMs» KaHalla M CHIDKEHMSI eTO IIPOITyCKHOM CIIOCOOHOCTH.
BecHoii BeposTHO BOZHUKHOBEHME B 3TOM MECTE 3aTOpPOB JIbIa, a TAaKKe IOATOILUICHHE YJACTKOB
BBIIIIE TI0 TCUYSHUIO PEKH, YTO, B CBOIO OUYepPelb, MOXET IIPUBECTH K IMOATOIICHNIO HACEEHHBIX ITyH-
KkToB YekyHna, Dabra n Ycrb-Yprain. ClioxxuBIiasics CUTyarnsI, 6e3yCcIIOBHO, TpeOyeT TalbHEHIIeTro
MOCTOSIHHOTO MOHUTOPHHTA.

IIpu 1moAroTOBKE COOOIICHMS MCIIOIb30BaIMCh METOOUKM aHajnl3a IIPOCTPaHCTBEHHO-Bpe-
MEHHBIX U3MEHEHUI MOP(GOMETPUIECKIX XapaKTePUCTUK BOIHBIX OOBEKTOB CYIIH, IIPUMEHSIEMBIS
B JlaarpHeBocTouHOM nieHTpe HUILI «ITnanera» (KpamapeBa m nmp., 20180), a Takxke MHCTPYMEHTHI
aHaJM3a JaHHBIX, IpegocTaBisieMble cucteMoil Bera-Science (bapranes u ap., 2016; Jynsan u np.,
2011), BXomsiieit B coCTaB IEHTpa KOJUIEKTUBHOIro mosb3oBaHusa «MKW-Mouutopunr» (JIyrstH
n 1p., 2015), pa3BuBalomyecss U MOAICPKUBAIONINECST B paMKaX TeMbl « MOHUTOPUHT» (TOCpETH-
crpanus Ne 01.20.0.2.00164) u cpencTB 00beAMHEHHOM CUCTEMbBI PabOThI ¢ JTaHHBIMK LieHTpoB HU LT
«I[Mnanera» (Jlyrrga u np., 2014). Jlannsle criyrinka Himawari-8 mprmHuMaloTcst 1 o0padaTeIBaroTCs
HanpHeBocTouHbIM HeHTpoM HUII «I1nanera» (http://www.dvrcpod.ru).
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Observing the progress of blasting operations and channeling
in the area of the rock slide on the Bureya River
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This report presents an analysis of satellite data on the area of blasting operations on the site of hill col-
lapse and rock formation in the Bureya River bed opposite the confluence of the Middle Sandar River
on December 11, 2018. The rocks that crashed into the Bureya River and completely blocked the chan-
nel significantly reduced the flow of water into the reservoir of the Bureyskaya HPP and caused the
danger of flooding the Chekunda, Elga and Ust-Urgal settlements located upstream. By January 15,
2019, the water level difference at the upper and lower boundaries of the mound reached 6.5 m and
continued to rise steadily. A decision was taken to partially clear off the mound and form a channel
in it for water passage. According to satellite observations, blasting operations began on January 21,
2019. The work was carried out in the narrowest place of the mound formed after the landslide. On
February 2, 2019, satellite images showed open water on both sides of the mound and a narrow stream.
Water went through the channel on February 10. During further work, the channel was expanded
and straightened. The channel has reached its current dimension by February 12. The water passing
through the breach formed below the mound an extensive water opening that reached its maximum
size on February 17—18. Currently, the free water zone has begun to decrease due to the beginning of
ice formation processes. The decrease in the free water zone in the opening is connected with a de-
crease in the intensity of its passage through the breach. This is due both to a drop in the water level
above the landslide and to a certain blockage of the channel and a decrease in its capacity. Partial re-
lease of the Bureya riverbed significantly reduced the water level difference between the upper and lo-
wer boundaries of the landslide and increased the flow of water to the reservoir of the Bureyskaya HPP.
However, in the spring there is a risk of ice jams in this place and flooding upstream the river, which in
turn could lead to flooding the Chekunda, Elga and Ust-Urgal settlements.

Keywords: Bureya Reservoir, Bureya River, Slope collapse, Earth observation satellite systems, Earth
remote sensing
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