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Hacrosmee xpatkoe cooOmIeHHEe TOCBAMICHO OMUCAHWIO HAOTIONCHHWH MTOCTATOYHO YCTOWYHMBOW O€CCHEKHOM
30HBI, KOTOpas Habmrogazack B 3UMHHH ce30H 2015-2016 rogos B nonuHe pexu AmykBasm (OJTIOTOPCKUM paiioH
Kamuarckoro kpasi). B Hem npuBoauTes u 00cykaeTcsi mpuMep HadroneHuit ganHoit 30u61 9 despans 2016 1.
C WCIIONF30BAaHMEM JAHHBIX cIyTHHKa Sentinel-2A. B 3ToT MOMeHT miomans 0ecCHE)KHON 00JacTH MPEBHI-
mana 34 TeIC. Ta, €€ MPOTSHKEHHOCTh BAOIh peku AmykBasMm — 6oinee 40 kM. AHaIU3 UCTOPUIECKHUX CITyTHHUKO-
BBIX HaOJIONCHUH C MCIIOJIb30BaHMEM MH(OpPMAIUH, [TOJydyaeMoi co CIyTHUKOB cepun Landsat, mokaszai, 4to
B JIaHHOM paiioHe OeccHe)kHas 30Ha HaOJfoJanach B pa3nuyHbeie ToAbl. OTMedaeTcs, 9To OHa (UKCHpPOBAIACh
Tak)Ke M 10 JaHHbIM npubopa Modis, ycraHoBieHHOTO Ha cniyTHHKax Terra u Aqua, B pa3jiM4HOE BpeMs B Te-
YeHHe BCEro repuoja padboTsl npudopa. B HekoTopslie Tojbl OecCHEKHas 30Ha MOTJIa He HaOII0IaThes B Teue-
HHE BCETO 3MMHET0 CE30HA WM HAONIOAAaThCsl TONBKO B €ro KoHme. OJHAaKO CHTyalnu, UMEIOUIeHcsl B 3MMHUI
ce3oH 2015-2016 rr., xorjga OeccHexHasi 30Ha HaOJIOIATACh MPAKTHYECKH BECh CE30H, HAM OOHAPYXHUTh HE
yaaigock. OTMedaeTcs Takke, YTO B OCCCHEKHOU 30HE HaONIOMaeTCs OONBIIOEe Pa3HOOOpa3ue COCTOSHUN BOMI-
HBIX TIOBEPXHOCTEH (peKH, MPOTOKH, 03epa). ITO XOPOIIO BHIHO KaK B onTHYEcKoM u OmmkHeM MK-amamazone
(nannbie ciyTHHKa Sentinel-2A), Tak ¥ Ha JJAaHHBIX PAJMOJIOKAIIMOHHON CheMKH (laHHbIe criyTHHKA Sentinel-1).
[IpuBoasiTcs pa3iauuHble TPUMEPHl HAOIIOACHUH Pa3HOOOPa3HBIX CTPYKTYpP MOBEPXHOCTEH BOAHBIX OOBEKTOB B
sToit 30He. OTME"aeTcst, YTO B HACTOSIIEE BPEMs HEJb3S1 OJTHO3HAUYHO HA3BaTh NMPHUYMHBI, KOTOPBIE TIPUBOIAT K
00pa3oBaHMIO HAOIOJAEMOl 30HBI U HAOIIOIaeMbIM 0COOCHHOCTSIM BOAHBIX MOBEpXHOCTEH. Bee 3To, BHAMMO,
TpeOyeT ClennaIbHOro U3YUeHHsI C IPUBJICYCHUEM KaK CIyTHUKOBOH, TaK M Ha3eMHOW MH(OpPMaLnu, KOTOPOH
110 TAaHHOMY MaJlo0OXUTOMY palioHy HeMHOTO. KOMIUIEKCHBIN aHalN3 pa3NTuIHON CITyTHUKOBOW WH(OpMAIu
MPOBOMIICS C UCITOJIb30BaHUEM HH(pOpMaImoHHbIX cucTeM Bera-Science, VolSatView u 00beAIMHEHHOW CHCTE-
MBI paboTHI ¢ JaHHBIM HeHTpoB npuema HULL «Ilnaneray.
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B 3umnmii ce3on 2015-2016 rr. B nonune pexn Anyksasm (Omtotopckuii paiion Kamuar-
CKOTO Kpasi) Ha0llroanach ycToiunBas OeCCHeKHasi 30Ha OONBINON TuTomiau. JlanHas 30Ha Oblia
xopomo BuiHa 9 ¢eBpans 2016 1. Ha cHUMKE, OTy4eHHOM co cmyTHHKa Sentinel-2A (https://
sentinel.esa.int/web/sentinel/home) (puc. 1). B 3T0T MOMEHT 1iomaab 0ECCHEKHOM 00macTu mpe-
BhIIIasIa 34 THIC. ra, €e MPOTSHKEHHOCTh BIOJb peKku AmykBasM — Ooinee 40 KM.

AHanu3 UCTOPUYECKHUX CITyTHUKOBBIX HAOIONEHUH, MPOBEICHHBIX ¢ TIOMOLIbIO HH(pOpMa-
IMOHHBIX cucTteM Bera-Science (JIynsa u np., 2011, 2014, 2015), VolSatView (Edpemos u np.,
2012) u 00beMHEHHOW cUCTeMBI paboThl ¢ AaHHBIMU IeHTpoB npueMa HULL «Ilnanera» (Jlymsa
u 1p., 2014) mokazan, 4To B JaHHOM paiioHe OecCHEeXHasi 30Ha HAOMI0anach B Pa3iMyHbIe TOBI
10 JaHHBIM ciyTHUKOB cepun Landsat (http://landsat.usgs.gov). Crenyetr OTMETHTD, 4TO CIIEIHa-
mucramu KO TUTT IBO PAH nabnronanock BO3HUKHOBEHUE OECCHEXKHOM 30HBI B JAHHOM paiioHe
no naHHbM npubopa Modis (http://modis.gsfc.nasa.gov/) B pa3nuyHoe BpeMsi B TeUE€HHE BCETO
nepuozaa padotel mpubopa Ha cmyTHHKax Terra u Aqua (JMYHOE COOOIIEHHE HAyYHOTO COTPYA-
Huka KO TUD JIBO PAH). B 10 >xe Bpemsi, XOTS B HEKOTOPbIE TO/Ibl OECCHEXHAs 30Ha MOIJIAa HE
HAOTIONAThCSl B TEUCHHE BCETO 3UMHETO CE30HA WM HAOMIOIaThes TOJIBKO B €ro KoHie (puc. 2),
CUTYyaIluH, UMeroIelics B 3uMHuil ce30H 2015-2016 rr., korma GeccHexxHasi 30Ha HaOIIOAANIACh

MIPAKTUYECKH BECh CE30H, HAM OOHAPYKUTh HE YIaJIOCh.
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Puc. 1. Uszobpasicenue beccrencrotl 301bl 6 QonuHe peku Anykeasm, noryyeHnoe cnymuukom Sentinel-2A.
Cunmes kananoé R — 490 um, G — 560 um, B — 665 um

) 16.03.2014 6) 11.04.2015 ¢) 21.11.2015

Puc. 2. Hzobpasicenue obnacmu, 6 Komopou HadI00aemcs 6ecCHediCHAs 30HA 8 QONUHe peku Anykeasm,
no dannvim cnymuuka Landsat 8 6 3umnue ce30Hbl pasnuiutbix 20006

Cnenyer Takke OTMETUTb, YTO B OECCHENKHOM 30HE HAOIIOAAETCS pa3HOOOPa3HOE COCTOs-
HHUE BOJHBIX TIOBEPXHOCTEH (PEKH, MPOTOKH, 03epa). ITO XOPOIIO BUIAHO U3 IIpUMeEpa, MPUBEICH-
HOro Ha puc. 3. IIpu 3TOM pa3nuuus B COCTOSHUU JIaHHBIX IOBEPXHOCTEHN XOPOIIO BUJHBI Kak B
ontudeckoM u ompkxHeMm MK-nnanasone (nanubie criyTHuka Sentinel-2A), Tak U Ha TaHHBIX paau-
OJIOKAITMOHHOW ChEMKH (J1aHHBIE CIyTHHKaA Sentinel-1).

Takum 00pa3om, MbI BHJIUM JIOCTaTOYHO MHTEPECHYIO 00JAcTh CO CIOKHOM CTPYKTYpOi
U TIOBEJICHUEM B HEH MPUPOAHBIX 00BEKTOB. B Hacrosiee BpeMsi HENb3sl OHO3HAYHO HA3BaTh
MIPUYMHBI TAKOTO TIOBEACHUS M OHH, BUAMMO, TPEOYIOT CIIEUAILHOTO U3YUYEeHHUs C IPUBIICUEHUEM
KakK CITyTHHKOBOH, TaK ¥ Ha3eMHON MH(POPMALIUH, KOTOPOH MO JaHHOMY MaJOOOKUTOMY paiioHy

J0CTAarO4YHO HEMHOTIO.

214



Puc. 3. Uzobpadicenue 600HbIX 00bEKMO8 8 PAlioHe OECCHENCHOU AHOMAIUU NO OAHHBIM CHYMHUKOS
Sentinel-2A: (a) cunmes kananos R — 665 um, G — 560 um, B — 490 um, (6) cunmes xkananog R — 2200 um,
G 865 um, B — 655 um u (8) cnymuuka Sentinel-1 (nonsipuzayust BB)

NudopmalinoHHbIe CHCTEMBI, UCTIOIB30BABIIHECS JIJIS MOTYYCHHS U TIOATOTOBKY MH(pOpMa-
MU 110 HaOMroIaroIieiicsi 6eCCHeXHOW 30He, Pa3BUBAIOTCS B paMKax TeMbl « MOHUTOPUHT» (TOC-
peructparus Ne 01.20.0.2.00164) - uadopmannonHnas cuctema Bera-Science (JIymsa np., 2015)
u ipoekta POH Ne 16-17-00042 - uadopmanmonnas cuctema VolSatView (Edbpemos u np., 2012).
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Observations of a snowless area in the Apukvaiam River valley
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We briefly report on observations of a stable snowless area in the Apukvaiam River valley (Oliutor Region of
Kamchatka) during the 2015-2016 winter season. An observation of the area on Feb 9, 2016 by Sentinel-2A sensor
is discussed. At that moment the snowless area exceeded 34000 ha, its extent along the river exceeded 40 km. The
analysis of historical Landsat data showed that the snowless area in that region was observed in previous years as
well. It was also observed by TERRA/AQUA MODIS during the whole operation period of the instrument. In some
years, the snowless area emerged only at the end of the winter season or even did not emerge at all. However, we were
unable to come across a situation similar to the 2015-2016 one when the area remained snowless almost the whole
winter season. The snowless area included a large variety of water surface types (rivers, lakes, creeks). They were
distinct both in optical and NIR images (Sentinel-2A) and in radar images (Sentinel-1). A variety of water surface
structures were observed in the given area. There is still no clarity on the reasons why the discussed area regularly
remains snowless and the observed water structures appear. Obviously, further investigation is required using both
satellite and ground data, scarce though the latter are on that barely inhabited area. Complex satellite data analysis for
the purposes of this work was enabled by Vega-Science, VolSatView and SRC Planeta information systems.
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