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M3ydyeHue napaMeTpoB CHEXXHBIX ITOJMTOHOB
C TIOMOIIBIO OSCIMIOTHOTO JISTaTeIIbHOTO
armapara

Cucmemamuueckoe yoanenue cneza ¢ yuuy FOxcno-Caxanuncka u e2o ck1aouposanue Ha CHEHCHbIX NOIUSOHAX NPU-
6€710 K 06pA3068aHUI0 AHMPONOLEHHBIX CHEHCHUKO8, KOMOpble He Xapakmepisl 05 1oxcho2o Caxanuna. I1o pesynomamam
NPOBEOCHHbIX HAMU UIMEPEHUTI MAKCUMATbHBIL 00beM CHe2d, COOPAHHO20 HA NOAUSOHAX 8 OKPECHHOCHIAX 20p00d, 3d
sumnuil cezon 2017/18 e. cocmaensn 6onee 3 man m>. Onucan onvim npumMeHeHusi Memooo8 OUCMAHYUOHHO20 30HOUPO-
6aMUA, 8 YACMHOCHU 6ECNUTIONHO20 T1eMAMENbHO20 ANNapama, 0s OnpeoeieHus Napamenpos CHENCHbIX NONULOHOS.

Knrouegvie cnosa: Caxanun, cnedxcnvie nonueonvl, bIIJIA, 3D-modenu.

Use of drone aircraft for study anthropogenic snow patches. A A. MUZYCHENKO, V.A. LOBKINA
(Sakhalin department of the Far East Geological Institute, FEB RAS, Yuzhno-Sakhalinsk).

The systematic snow removal from the Yuzhno-Sakhalinsk streets and its storage on anthropogenic snow patches, led
to anthropogenic snowfields formation, which are not typical for southern Sakhalin. Based on our measurements resullts,
the maximum volume of snow collected at the snow storageareas, in the city vicinity, during the winter season 2017/18
was more than 3 mln m’. The paper describes the remote sensing methods using experience, in particular, drone aircraft
in the study of snow polygons on the southern Sakhalin.
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BBenenue

B 3umHmii nepruon Ha o-Be CaxajuH BbInaaaeT OoOJbIIOE KOIWYECTBO cHera. [lo-
9TOMY HNPAKTHYCCKU B KAXKIOM 60ﬂee NI MEHEC KPYINHOM HACCJICHHOM ITYHKTC IMPUXOAUTCH
06yCTpaI/IBaTI) IMOJIMT'OHBI JJId CKJIaAUpOBaHUA CHEra. Takue MoONMUroHs! €CThH B ropoaax IO)KHO-
Caxanunck, Kopcakos, Hesenbck, AnuBa, Xoimck u ap. [3]. Bmecte ¢ TeM HEM ofiHa TI0IIaAKa
JUTSL CKJIaJIMPOBAHMUS CHEra He UMeeT OHIUAIBHOTO CTaTyca, YTO CBA3aHO ¢ IMpoOeaMu B poc-
CHICKOM 3aKOHOJAATEIbCTBE OTHOCUTEIBHO TEXHHYECKUX U NPUPOAOOXPAHHBIX TpeOOBaHHUH K
9KCIUTyaTalnuy Nofo0HbIX 00bekToB. O/iHa U3 IPUYKH OTCYTCTBUS STHX TPeOOBaHHI — HeloCTa-
TOYHBIN O6T)€M CBeI[eHI/Iﬁ O CHEXKHBIX ITIOJIMI'OHAaX U OCO6CHHOCT)IX IMMPOTCKAaHU B HUX ITPOLECCOB
B TCYCHUEC BCCTO BPEMCHHU HUX CYHICCTBOBAHUA. yCTaHOBJ'IeHO, YTO B HEKOTOPBLIX MECTAX CHEXK-
HBIC TIOJIUTOHBI HE TAKOT JI0 KOHIIA. DTO XapaKTepHO Kak [uis CaxajuHa, Tak U U APYTHX CyOb-
ektoB Poccum (https://samarski-kray.livejournal.com/631275.html; https://www.kirov.kp.ru/
daily/25818/2796566; http://vestiprim.ru/2016/03/29/v-ussuriyske-snezhnyy-poligon-mozhet-
zatopit-doma-na-neskolkih-ulicah.html; http://www.tyumen-city.ru/sobitii/society/yr2016/
mn1/dy14/37098). Ilepuos 3KcIUTyaTallii CHEXHBIX MOJMIOHOB HA FOTE OCTPOBA HAYMHACTCS
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B TpEThEH JieKaie HOsIOps M 3aKaH4YMBAETCs B IEPBOM JIEKa I alpedist, a epruoJ CyIeCTBOBAHHS
CHETo0-JIeZIOBOr0 00pa30BaHUs Ha MECTE MOJIMIOHA MOXET OBITh KPYIJIOTOJUYHBIM, KaK, HaIllpH-
Mep, Ha MoJurone B ceBepHoi uactu KOxHo-CaxanuHcka, Iie CKIaJUpOBaHHBIN CHET He yCIIe-
BaeT MOJHOCTBHIO CTasATh B TEUEHHUE TEIUIOro nepuoaa roxa [3, 5, 7].

BMmecre co cHeroM Ha MOJUTOHBI NOMAAAIOT IPOTUBOTOJIONEIHbIE XUMUUECKUE PEareHThl U
ObITOBOIT Mycop. B mpouecce TasiHUSI TEPPUTOPUH MOJIUIOHOB MPEBPAILAIOTCS B ONACHBIE JIJIS
TOPOJICKOH Cpebl OOBEKTHI, IPEICTABIIIOIINE COO0M CMeCh CHETa, JIb/1a, IECKO-TPYHTa U OBITO-
BOT'O MycoOpa, U3 KOTOPOro ()OpPMHUPYIOTCS HOBBIE ITOJIUTOHBI OBITOBBIX OTXOJIOB.

IIpoBeneHne pa3IUUHOTO poja 3aMEPOB HA CHEXXHBIX MOJUTIOHAX 3UMON ONACHO B CBSI3U
C KpYIJIOCYTOYHOW pabOTOH TaM TshKeNnoi TexHHKkH. He MeHee prCKOBaHHO 3TO JieNnarh U B Be-
CCHHE-JICTHUH MePUOJ, TOCKOJIBbKY UCCIIE0BATENh MOXKET YTOJUTh B TPEIMHY HIIH IPOBAJ, BO3-
HHUKAIOUIME B CHErO-JIE0BOM IIMTE NP TasHUU cHera. M3mMepuTenbHbIe pabOThl Ha CHEXHBIX
MOJNUTOHAX Oe30IMacHee BCEro MPOBOIAMTH C MOMOIILI0 OECHIIOTHBIX JIETATEIbHBIX alllapaToB
(BITJIA). B nmocneaHue rojipl OHU MIMPOKO MPUMEHSIOTCS [T PEIIEHUs] MHOTHX HayYHBIX U IIPU-
KJIaJHbIX 3a1ad. VX Mcronb30BaHUE MO3BOJISIET COKPATUTh CPOKH cOopa MOp(hOMETpPUYECKUX
XapaKTEepUCTUK 00OBEKTOB U IIEPEBECTH Moiy4aemyto nHdopmaruro B 2D- u 3D-mozenu [1, 2, 6].

Hamu BITJIA ncnonb3oBascst 1uist HaOMIONEHUS 32 TUHAMHUKOW M3MEHEHUsI CHEXKHBIX TIOJIU-
roHoB Ha tore Caxanuna: B roponax lOxuno-Caxanunck n Kopcakos. Llens nanHoi pabotsr —
¢ npumenenueM BITJIA ompenenuts mapaMmeTpbl CHEKHBIX MOJWUTOHOB (BBICOTY, IJIOIIA/AbL) U
paccuuTarh 00BEM CKIIAIUPYEMOIl CHEKHOW MaccChl JJIsl IPOBEACHHS JAIBHEUIINX padoT 1o
OLIEHKE CKOPOCTHU CHETOTasiHUs, OT KOTOPOI 3aBUCUT O)KMJAEMBIH CPOK CYIIECTBOBAHUS CHEX-
HOTO TTOJIUTOHA M MTOCJIECTBUS BO3JACHUCTBUS HAa PACIIOIOKEHHBIE BOIM3U C TIOJIMTOHOM 31aHHS
1 00BbEKTHl HHPPACTPYKTYPHIL.

MeToabl HCCJI€A0BAHUS

Jns Buneo- u ¢poropukcanuy U3MEHEHMS IIapaMeTPOB CHEXHBIX ITOJMTOHOB HpH-
MeHsUIHCh KBaspokonTep DJI Pantom 4 m xomruiekc mporpamm JUisi BBIITOJIHEHHS ITOJIETHOTO
3a7aHusl, TTocJIeyoniel 00paboTKH NaHHBIX U ocTpoeHus: 3D-moxeny.

HccnenoBanus ¢ IOMOIIBIO KBapPOKONITEpa BEJIHCh B TeUCHUE 3UMHETro ce3oHa 2017/18 .
[TonerHoe 3aganue crpomsiocs B nporpamme Pix4Dcapture, koTopasi O3BOJISIET 3a4aTh HYXKHYIO
BBICOTY M CKOPOCTB TI0JICTA KBaIPOKOIITEPA, a TAKXKE MPOLEHT NepeKpbITus ororpaduii. OgHo-
ro 3apsiaa Oarapen xBaraeT Ha 30 MUH paOOTHI KBaJIpOKONTEPA, 32 3TO BPEMSI OH JEIAET OKOJIO
350 dororpadwuii c BEICOTHI 50 M.

Iomyuennsie dororpaduu obpadarsBanmck B Agisoft Photoscan — mporpamme mist ¢o-
TOTpaMMETPHUYECKOH 00paboTKM NH(POBBIX HM300paKEHUH, CO37aHHUS TEONPUBSI3aHHBIX
3D-mozeneit, opTooTOILIAHOB ¥ NU(POBEIX MOzesei MecTHOCTH. B ocHOBe 00paboTtku hoto-
rpaduii JeXUT NPUHIUN (OTOrpaMMETpPUH, T.e. CAeTaHHbIe KBaJpoKonTepoM ¢oTorpadun Ha-
KJIaJbIBAIOTCS PYT Ha JApyra ¢ OOJBLIMM IIPOLIEHTOM IIEPEKPHITHS, TaK ke 00bEeIUHACTCS HH-
(opmarms o reorpadguyeckux KoopAauHarax. Jlajgee B HECKOJIBKO 3TanoB cTpoutcst 3D-Moznens
CHeXHOro nonurona. Ha mepBom stame nporpamMa BelpaBHUBAeT (ororpaduu myTeM HOMCKa
00IIMX TOYEK U HIIEMEHTOB B3aMMHOT'O OPHEHTHPOBAHUSI CHUMKOB M ()OPMHPYET pa3psnKeHHOE
obnako Toyek. Ha BTopom 3rtame mporpamma co3faeT INIOTHOE O0JaKo TOYeK, Ha OCHOBAHUH
KoToporo crposarcst 3D-monens, oprodorormian, KapTa BEICOT H T.1.

IToctpoennsie 3D-MozxenN CHEXXHBIX ITOJMTOHOB MTO3BOJISIIOT OTCIICKNUBATH TUHAMUKY H3Me-
HEHUS UX 00beMa BO BPEMEHH U ONPENEISTh NPOYHe ITapaMeTphl IOJIMTOHOB (BBICOTY, 3aHMMA-
eMYIO0 IIJIOIAAb | Ap.).
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Pe3y.]'ll:TaTl)I HCCJIeI0BaHUSA

OcobeHHO akTyasbHa IpoliieMa BbIBO3a U CKIaanpoBaHus cHera B I. FOxHo-Caxa-
nuHck. [Trommans ropoma cocrasmsiet 182,2 km? (6e3 yuera IPHTOPOIOB), CPEMHSST TPOIOIIKHI-
TEIBHOCTH 3aJIeTaHus YCTOHYHNBOTO CHEXKHOTO OKpoBa — 150 cyT (MakcumanbHas 1o 180 cyr).
KonmuecTtBo TBepabIx ocanakos, mo qaHHbM [ MC «OxH0-CaxamiuHCK», COCTABISACT B CPEIHEM
263 mm/rop [4]. B ropose paboratot aBa cHexxHbIX nonurona «CesepHblit» u «HOxHbii». K Ha-
JajTy Ieprojia CHETOTAsIHUSI Ha HUX HakaruiuBaeTcs 6onee 1,5 Mt m* cHera [5].

B pesynsrare mporpammuoit 00padotku 3D-mMonmenn kKak[oro MOJMTOHA MOJXYYEHBl UX Xa-
PAKTEPUCTHKH.

Hoauron «CeBepublii». [Inomans nonmurona 6 ra. [{ns ero momHoro o6nera morpedoBacs
1 19 (700 ¢oto) paboTs! KBaapoxonTepa B Bo3ayxe. I1o cocrosumro Ha 16.01.2018 1. 3nech 65110
cknaaupoBano 304,4 Teic. M® CHera, MaKCHMAJIbHAasi MOIITHOCTH CHEXHBIX OTJIOKEHHH JTOCTHIIIA
13 m.

Jlo MakcHManpHOTO pa3Mepa IOJIMTOH BRIPOC K KOHITY Mapra (puc. 1). Ilo maHHBIM cheMKH
22.03.2018 ., 06beM CKIIAMHMPOBAHHOTO 3/1€Ch CHEra cocTaia 998,3 Teic. M?, a MaKCUMaITbHAS
MOIIIHOCTh OTIIOKeHHUH — 37 M. 3a iBa Mecsla 00beM CHEXHOW Macchl Ha ITOJIMIOHE YBEITHMUHIICS
noutr Ha 700 ThIC. M.

Puc. 1. 3D-monens nonuroxa «CesepHslit» B I. KOxHo-Caxanuuck, 22.03.2018 .

Pesynprarer obnera momurona 24.04.2018 1. CBUAETENBCTBYIOT, UTO MOCIIE MECsIla CHEroTa-
sSHUSA 00beM OoTBasia yMeHbIIWIcs Ha 25 % (npumepHo Ha 250 Thic. M?). JlJaHHBIE 1O ITOJIUTOHAM
HOxH0-CaxannHCcKa IpUBEICHBI B TAOIHUIIC.

ITapameTps! cHe:KHBIX NOJIUTOHOB I. FO:kHo-CaxaanHck B 3uMHHii ce3on 2017/18 r.

Hosmron Jlara chemin O0beM CHC)KHOfI ITnomans noBepxXHOCTH Cpennsis MaxkcumalbHast
Macchl, ThIC. M MOJINTOHA, Ta MOIIHOCTh, M MOIIHOCTb, M
CeBepHblit 16.01.2018 304,4 6,01 5 13
22.03.2018 998,3 8,63 13 37
24.04.2018 748,6 7,58 12 33
TOxHBbIi 02.02.2018 1 000,0 40,21 5 15
30.03.2018 2010,3 45,06 5 15
24.04.2018 1310,0 43,54 4 13
23.05.2018 510,0 30,70 3 9

Ha puc. 2 npeacrasnensr opTodoTOmIans! Moaurona « CeBepHBIi, TOCTPOSHHBIE ITO PE3YiIb-
taram obmnetoB 22.03.2018 1. n 24.04.2018 1. Ha puc. 2a BugHa 1opora, 1o KOTOpoi rpy30BBIMH
MaIIMHAMH K BEpIINHE MTOJIUTOHA JOCTAaBIAETCS CHET. TaM 9KCKaBaTOpaMH CHET pa3paBHUBACTCS
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Puc. 2. Oprodotomnan nonurona «CeBepHblii» Mo coctosHuio Ha: a — 22.03.2018 1; 6 — 24.04.2018 1. TopuzonTamu
HaHeceHbl yepes 2,5 M

o Teppuropuu nonurona. Ooner 24.04.2018 1. coBeplIleH mociie OKOHYaHUS IKCIUTYaTaI[|H [0-
JIMTOHA, KOTZa MPOM30ILIO YACTUYHOE BHITAMBAHUE MOBEPXHOCTHOIO CHEXXHOIO CJIOSl M Hauu-
HaeT (opMHPOBATHCS U3OIUPYIONIMH CIIOH, COCTOSIMK M3 NecKa, TPyHTa U Mycopa aHTpOIO-
TEHHOTO NpoucxoxeHus (puc. 26). Takum 006pa3oM NMPOMCXOAUT KOHCEPBALMS JIESIHOTO siapa
MOJIMTOHA | 3aMeiisieTcs ero tasaue. OOpa3opaBmmecs B 3uMHUE ce30HB 2010/11, 2014/15,
2015/16, 2016/17 1. cCHEXXHBIE MTOJUTOHBI HE CTAaUBAJIH 33 TETLIBIA MEPUO U MPEICTABIISUIN CO-
6011 aHTPONIOr€HHbIE CHEXKHUKHU-TIEPENICTKH.

Kak ormeuanocs Bble, monuron «CeBepHbIi» 3a 3uMHuUE ce3oH 2017/18 . Hakonw npu-
MepHO | MiIH M® CHera, 4To B MepecyeTe Ha BOAHBIA AKBHBAJICHT, IIPU 3aMEPEHHOM cpemHei
IUIOTHOCTH CHEro-JenoBoi mMaccel 500 Kr/mM°, COOTBETCTBYET 3aIlacy BOIbI B CAMOM KPYITHOM
Bopoxpanuiuie FOxHo-Caxanuncka Ha p. Poratka — 550 Thic. M*. [Ipy akTHBHOM CHETOTasTHUU
B CIydYae COBIAJECHUS CPOKOB IEpexoja K MOJIOKUTEIBHBIM TeMIIeparypaM ¢ MHTEHCUBHBIMU
JIOAKISIMU BO3MOXKHBI IIOATOIUIEHUS 3JaHUI U COOPY>KEHHUI Ha MPUIIETaIOINX K CHEXKHOMY I10-
nurony Teppuropusx (B Tom unciie TOLL . FOxu0-CaxanuHcek), a TakxKe MOAMBIB, 3aTOIJICHUE
1 akTuBH3anus cy()(hHo3MOHHBIX MIPOLECCOB Ha yYacTKEe aBTOIOPOKHOTO MOJIOTHA (elepabHOM
Tpaccel Oxa—tO0xH0-CaxaluHCK, pacroaokKeHHOro B 150 M 0T CHEXKHOTO MOJIUTOHA.

Momuron «lO:xubIi» B 3uMHeM ce3oHe 2017/18 1. 3anmMan miomans 40 ra, 9to B 5 pa3
Gonpine momaan nonurona «CeBepHbIi». st mosHOTO 00NIeTa MoIUroHa NoTpedoBaIocs 3 4
paboThI KBaipoKonTepa B Bo3ayxe. 3a 310 Bpemst caenaHo 2300 poTOCHUMKOB.

MakcumanbHasi TIomanas ocHoBanus nonurona (40 ra) zapukcupoBaHa Bo BpeMst oOneTa
30.03.2018 r. [Tnomans MOBEpXHOCTH MONUIOHA HA 3Ty AaTy cocraBisia 45 ra, o0beM Ckiia-
JUPOBAHHOTO CHera 4yTh Ooubine 2 MiH M’. CpeaHssi MOLIHOCTh CHETOBBIX OTJIOKECHHU 5 M,
MakcuMaibHas — 15 M. JlaHHbIe 00 N3MEHEHNH NapaMeTPOB MOJIMIOHA IPUBEICHBI B TAOJIHIIE.

3a Mecsll CHerotasHus 00beM CHEra Ha MOJMroHe yMmeHbiumicst Ha 700 Teic. M M K KOH-
ny anpenst coctaBun 1,31 mitH M, K koHIY Mast — 510 Teic. M*. Takoe CyIIeCTBEHHOE COKpa-
meHne o0beMa CHera CBsI3aHO C OOJBLION IUIOMIAAbl0, 3aHMMAeMOH ITOJIMIOHOM, W HE3Ha4H-
TEJNBHOW CpelHel BBICOTOH Tena monuroHa. [Inomans momurona «FOxHbr» 3umoit 2017/18 .
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Tpaﬂ HIIbl IIOJIMTOHA Ha

- 24.04.2018

7\~ 23.05.2018

Puc. 3. Oprodoromnan mnomurona «HOkHbI» ¢ ykazanueMm ero rpanmi Ha 30.03.2018 T,
24.04.2018 1, 23.05.2018 .

Puc. 4. OprodoTomIan y4acTKoB, 3aHATHIX IOJ CKIAIUPOBAHHE CHEra HAa TEPPHTOPHU
nosurona THO r. Kopcaxkos, 24.04.2018 1.
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yBeJIMYMIIach B 2 pasa Mo CpaBHEHHIO ¢ 3UMHUM ce3oHoM 2016/17 r. Ilpu akTHBHOM CHerora-
SIHUU, TaKXKe KaK U Ha nojauroHe «CeBepHbIi», MPOUCXOAUT MOJATOIUIEHHE NPUIIEraloluX Tep-
puropuii. Ha oprodoromnane (puc. 3) mokazaHO W3MEHEHHE I'paHUIl MOJUTOHA «HOXHEII» B
pa3Hble MEePHOJBI €r0 CYIECTBOBAHUS.

CucremMaTHueCcKOe yaleHUE CHEera ¢ YJIUI[ U €ro CKJIaJupOoBaHME Ha CHEXKHBIX IOJIUTOHAX
B okpecTHOCTsIX HOxHO-CaxannHcka npuBeid K (POPMUPOBAHHIO aHTPOIIOT€HHBIX CHEXKHUKOB-
MEepPeNeTKOB, He XapaKTepHbIX A rora CaxanuHa.

Momuron «KopcakoBekuii» (puc. 4) pacrnonoxeH B okpecTHOCTIX I. KopcakoB Ha monu-
rone THO. CymmapHbiii 00be€M CHera, BBIBE3EHHOTO C TEPPUTOPHH Iopoja B 3UMHHI CE30H
2017/18 r, coctaBun 271,3 teic. M°. Bo Bpems obmneta 24.04.2018 1. ycTaHOBIEHO, YTO CHEX-
HBIE Macchl 3aHMMAIOT JBa y4acTKa o01eil miomansto 2,4 ra, cyMMapHbIi 00bEeM CHera JI0CTH-
ran 118 teic. M>.

BuiBoabI

[IprmeHeHne KBapoKONTEpa U KOMILIEKCA IIPOrPaMMHOTO 00eCIIeYeH s ISl OLIeH-
KU TapaMeTpoOB CHEXXHBIX MOJUTOHOB MO3BOJISIET TONYYUTh TOYHBIE KOJMUCCTBEHHbIEC JaHHbIC
apaMeTpoB U3y4aeMOro OObEeKTa.

HaGmonenusi, npoBoanmbie 3umoit 2017/18 r., mokasbpIBaroT, 4TO CyMMapHbIii 00beM CHera,
CKJIaIMPOBAHHOTO HA CHEXHBIX MoiHroHax I. FOkHo-CaxanuHCK, K Hadaly ampelst COCTAaBHI
Gonee 3 MiIH M, 4TO B 2 pasa OOJIbIle CPEHEMHOTONETHUX 3HaYeHuil. Takoil 00beM cHera Ha
ITOJIMTOHAX CBSI3aH C OOJBIINM KOJIIMYECTBOM 0CaakoB — 368 MM, o ganusiM I MC «IOxHo0-Ca-
xanuHCK» (140 % HOpMBI), M MX paclipe/ieieHHeM B TeYeHUE 3MMHET0 CE30Ha.

PocT 00beMa cHera, BRIBE3€HHOTO Ha CHEXKHBIN MOJIUTOH, oTMedaeTcs 1 1uis T. Kopcakos. O6-
1yl 00beM CHera, CKIaIMPOBAHHOIO Ha mojurone 3umoit 2017/18 r., cocrasmi 271,3 Thic. M3,
B TO BpeMsi Kak 3umoit 2016/17 . Ha nmonuroH ObLIO BhIBe3eHO Beero 11 Teic. M® cHera.

Hecmotpst Ha TO, YTO CHEXHBIE TTOJIMTOHBI PACTIONIOKEHBI BOJIM3H HACEJIECHHBIX MYHKTOB M K
HHUM HUMEIOTCSI TTOIbE3IHbIC Iy TH, IPOBE/ICHUE HATYPHBIX HAOMIONEHHUH 32 HUMH 0e3 MCII0Nb30-
BaHMsI COBPEMEHHBIX JUCTAaHIMOHHBIX METO/IOB 3aTpynHeHo U onacHo. bITJIA no3BonsioT cHu-
3UTh PUCKH JIJIsl UCCIIEJIOBATENIEH, COKPATUTh BpeMsl TIOJIEBBIX pabOT U KaMepalibHOH 00paboTKHy,
a TaKKe MOJTy4uTh OOlee TOYHbIE JAHHBIE O TTapaMeTpax CHEXKHBIX MOJIMIOHOB, B TOM YHCIE
B TpaduyecKoM BUIE.
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