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Summary

The results of processing of a profile snow-measuring survey of snow cover in the Khibiny Mountains are pre-
sented. The survey was performed during the period of maximum snow accumulation (March of 2020) on the
main elements of the landscape: mixed forest on the plain, open woodlands at the bottom of valleys, plateaus,
wooded slopes, and upper slopes without woody vegetation. The averaged values of snow storage for different
types of the landscapes were obtained for the period of the maximum snow accumulation in the snowy winter
of 2019/20. The maximum snow storage (> 700 mm w.e.) was determined for areas on the high plateaus and
open woodlands at the bottom of valleys. Minimum snow storage (> 400 mm w.e.) was recorded in areas of
mixed forest on the plain and on an ice cover of lakes. Measurements of snow depth were carried out by the
standard method (a handspike) and the ground-based radio-echo sounding using georadar with the frequency
of 1600 MHz. The accuracy of this method allows measuring of the snow depth with accuracy of 1 cm for a
dense snow and 2 cm for a loose one. Thus, the accuracy of measuring the snow depth with the radar is com-
parable to the accuracy of a handspike. A large number of radar measurements of snow depth on the profiles
makes possible to determine the spatial variability of this value and its statistical characteristics. As a result, a
vertical gradient of snow accumulation was defined as 25 mm w.e. per 100 m. The smallest spatial variability of
snow depth was observed on profiles in the forests on the plain, in woodlands, and on the upper slopes. On pro-
files with complex relief (plateau, lower slopes), the spatial variability of snow depth is significant - the standard
deviation was within limits of 30%. Based on the results of processing the field data, a map of snow storage over
the studying area during the period of maximum snow accumulation was constructed. When constructing the
map, we took into account the averaged data of the measurements for each type of landscape, the boundaries of
woody vegetation, the height, steepness of slopes, and the high-altitude gradient of snow accumulation. It was
found that features of the spatial distribution of snow cover were primarily due to the location of natural land-
scape complexes. The role of changes in snow storages with altitude was found to be insignificant.
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MccnenoBaHo MPOCTPAHCTBEHHOE pacrpefesieHrie CHEXHOro MOKPOoBa C MOMOLLbIO BbICOKOUYACTOT-
HOro reopajapa B Mepriof MakCUMasibHbIX CHEro3anacoB B XMOUHCKUX ropax B MHOTOCHEXHYIO 31My
2019/20 r. HabntopeHns B CMeLIaHHOM Jiecy, peAKoecbe Ha AHe JOJNH, Ha NIATo, 3aNeCEHHbIX U OrONEH-
HbIX CKJTOHAX MOKasanu, 4To pacnpegesieHme CHEXHOro NMoKpoBa 06YC/IOBIEHO NPEXAe BCero ecTecTBeH-
HbIMW FPaHULIAMU MPUPOAHbIX NAaHAWAGTHBIX KOMMIEKCOB. /I3MeHeHre CHero3anacos C BbICOTOW Bblpa-
KEHO NVLLb Ha OTAENbHbIX MPOTAXKEHHbIX CKNOHAX.

BBenenue TEMIIEPATYPHBIA PEKUM TPYHTOB U MHOTOJIETHEM

Mep3ioThl. HenoctaTouHasi MU3y4eHHOCTh COBpe-

CHEXHBI TOKPOB — BaXXHBIN 2JIEMEHT JIaHI- MEHHOTO COCTOSIHUSI CHEXXHOTO MOKpPOBa MaTepu-
madTa; OH ydyacTByeT B (pOpMUPOBAHUU pacTU- KOBOM yacTu EBpasumiickoil ApKTUKM 3aTpydHSIET
T€JIbHOTO U MOYBEHHOrO MOKPOBOB, ompeneiseT 3(PPeKTUBHOE OCBOCHUE apKTUUECKUX TePPUTOPUIA.
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CHEXHBIN TTOKPOB B XMOMHCKIX TOpax pacrpeneicH
KpaliHe HepaBHOMEPHO M3-3a CUJILHOM pacwIeHEH-
HOCTH pefibeda 1 MeTeJIeBOIo IlepeHoca cHera. 3Ha-
YUTENIbHYI0 U3MEHUMBOCTh €r0 IIPOCTPAHCTBEHHBIX
XapaKTepUCTUK — TOJIIUHY, INIOTHOCTh 1 CBSI3aH-
HBIX ¢ HUMHM MEeXaHMYEeCKMX CBOMCTB — OTMeYaaud 1
panee [1, 2]. HekoTopoe mpeacraBieHre 0 MaKCH-
MaJIbHBIX CHeTO3aIlacax 1 JaBUHHOI aKTMBHOCTU B
XubnHax MO3BOJISIOT TTOJYYNTh KapThl aTiaca [3].
OnHakKo M3-3a MEJIKOro Macitada KapThl MaKCH-
ManbHBIX cHero3arracoB (1:10 000 000) meTambHBIX
TMAHHBIX O pacIpeneeHNI CHEXXHOIO ITOKpOoBa B X1-
OMHax 370eCh HE IIPUBOIUTCS, a BEJIMYNHA MaKCH-
MaJIbHBIX CHET03aIlacoB OIIpenesisieTcs Kak «0ojee
200 MM c10sT BOIBI» IIJTSI BCETO TOPHOTO MacCHBa.

CoxXHbII penbed, 3HAUNTEIbHOE KOJINIECTBO
TBEPJBIX OCAAKOB, BbINANAIOLIMX B XUOMHAX, U TPO-
CTpaHCTBEHHOE IIepepaclipeaeieHe CHera CIoco0-
CTBYIOT 00pa30BaHMIO JIaBUH pa3Horo tuma [4, 5].
PaboThl 10 M3y4eHNIO CHEXHOIO IIOKPOBA C 1IEJIbIO
MIPOTHO3a JIABUHHOI OIaCHOCTH HayaThl 3IeCh
noutu 100 et Ha3am, HAKOIUIEH 3HAYMTEIbHBIN Ma-
Tepuaj, B TOM uucie onarogapsi XuOMHCKON yueo-
Ho-HayuHol 6a3ze MI'Y (XYHB). ®aktnyecknit Mma-
TepuaJjl 110 CHEXHOMY ITOKPOBY OTPaXEH B PEIKUX
MyOIMKAMsIX HA OCHOBE MOHUTOPUHTA B TOJIMHE
03. bompmioit BynbsiBp 1 Ha OTAENIbHBIX CKJIOHAX B
OKPEeCTHOCTSIX ropoaa Kuposck.

CHeXHBII TTOKPOB XMOMH M3ydajics TAKKe I
OLICHKM M3MeHeHul kinumarta B CyOapkTuke. Bol-
IeJieHbl TeHACHIINY B MI3MEHEHUN CHEXXHOCTU 3UM
U 3UMHHX TeMIlepaTyp IO JaHHBIM METEeOCTaH-
uuit (FMC) Konbckoro nonyoctposa [4, 6, 7], 4o
BIIOJIHE COIJIACYeTCSI ¢ OOIIMMM TeHICHIIUSIMU Ha
ceBepe Pycckoii paBHuHE [8]. OXBat MccienoBaHMt
M3MEHUYMBOCTHA CHEXHOTO ITOKpOBa XUOWH OYeHb
pa3Hbiii. O0paboTKa CIIYTHUKOBBIX CHUMKOB U
000011IeHIEe OIYIeHHBIX paHee CBeIeHUI O XapaK-
TepUCTUKAX CHEXHOIO ITOKPOBA ITO3BOJIMIIN IeJIaTh
JIJaBUHHBIC IIPOTHO3HI B 3aBUCUMOCTHU OT 3UMHUX
yciaoBUii [5] B MaciiTabax BCero ropHoro Maccu-
Ba. HamportuB, ucciienoBaHusI IPOCTPaHCTBEHHOM
M3MEHUYMBOCTU CHEXXHOI'O IIOKpOBa B MacinTabax
CKJIOHA WJIM JIABUHOCOOpA BHIIIOJHSUIM IIJIS pelle-
HUS 3amad JaBuHoBeneHus [9]. [IpexxHue oleHKU
CpeIHe TOJNIIMHBI CHEXKHOTO TTOKPOBa ObLIN JaHBI
¢ yuéToM JlaHama@THOro pazHooopasust XubuH-
ckux rop [10, 11], omHaKo JAHHBIX O CHETOMEPHBIX
ChEMKAX B IIEpUOI MAKCUMAJIBHOIO CHETOHAKOILIEe-
HUSI OITyOJIMKOBAaHO MaJo.

BoiblIMHCTBO aBTOPOB OTMEYaIOT, UTO K OC-
HOBHBIM (paKTOpaM M3MEHUYMBOCTU XapaKTEPUCTUK
CHEXXHOTO MOKPOBa OTHOCSTCS CIOXHBIN pelibed U
peKUM CHEroHaKOIUICHUS; TTOCAeAHUI onpenesseT-
Cs1 YaCTOM CMEHOWM TTOTOIHBIX YCIIOBUM, YTO Xapak-
tepHo s Kosnbckoro monayoctposa. HecmoTps Ha
JOCTYMHOCTb XUOMHCKUX TOp, MaCIITaOHbIE CHEro-
MEpHbIE ChEMKH B YCIOBUSIX XUOUH — KpaliHe Tpy-
noémKkas 3aaJa. [lepruonbl yCTOMYMBON ITOTO/IbI, KaK
MpaBUJIO, KPAaTKOBPEMEHHbI, U TPAAULIMOHHBIE CHE-
TOCHEMKU HE TTO3BOJIIIOT UCCIEN0BATh OOIIMPHYIO
tepputopuio. [TpuMeHeHre paaroaoKalu 1Sl UcC-
CJIeIOBaHMSI CHEXKHOTO MOKPOBa 1aE€T BO3MOXHOCTD B
KOPOTKUIA CPOK cOOpaTh OOIIMpPHBII MaTepuan [12].
ITpaBaa, B 3TOM cilydae 3HAYUTEJIbLHOE BPEMST YXOIUT
Ha 00pabOTKy AAHHBIX, TaK KaK YMCJIO MOJyYeHHBIX
U3MepeHuii yBeIMunBaeTcs B Thicsiuu pa3. Mcrosb3o-
BaHME BBICOKOYACTOTHOTO reopaaapa «ITukop-JIén»
JIIS CHETOMEPHOUM ChEMKM B MHOTOCHEXHYIO 3UMY
MoKa3ajao 3HauuTeJbHbIEe TIPEeUMYILEeCTBa HA3eMHO-
ro paauo30HAUPOBAHUS O CPABHEHUIO C TPaaULI-
OHHOI CHEroChEMKOI — BpeMsl UBMEPEHMIA Ha Kax-
JIOM TIpohuJie 3HAUUTETbHO coKpaTuiochk. [Ipu aToM
TOYHOCTb U3MEPEHUI TOJILMHBI CHEXXHOI'O MOKPOBA
C TIOMOIIBIO PAAMOJOKAI[UU COTTIOCTaBUMA C U3MeE-
penueM 1ryrnoMm. OcHOBHas 1Ieb HACTOSIIE pabo-
Thl — OMNpPEACIAUTb CPeIHUE 3HAUCHUSI CHEro3aracon
Ha pacCMaTpUBAEMOI TEPPUTOPUU C YIETOM OCOOEH-
HOCTEN pacrpeneseHrsi CHEXXHOTO TTOKPOBa Ha Mepu-
O]l MAKCUMyMa CHETOHAKOTLUIEHUSI.

XapakTepucTHKA paiioHa MCCieI0BaHMI

XUOUHBI — ropHbI MaccuB Ha KonbckoM mo-
JyocTtpoBe B 150 kM K ceBepy oT IToasgpHoro kpyra,
XapakTepU3YIOLIUICS TIaTO00pa3HbIMU CIVIaXKeH-
HBIMM BeplIMHaMU BbicoToit 10 1190 M. 3nech pas-
BUTBI IIMPOKKE TPOTOBBIE NOJMHBI, IUPKUA U KaphI C
KPYTBIMU CKJIOHamMu. KiimMatuueckoe BiusiHue AT-
JIJAHTUKU U APKTUYECKOro 6acceiftHa CmocoOCTByeT
3HAYUTEJIbHOMY HAKOIJIEHUIO CHera u MpoaoJKu-
TeJIbHOI 3MMe. YCTOMYMBBIN CHEXXHBIN MTOKPOB 00-
pasyeTrcs B KOHLIE OKTSIOpsI — Havyaje HosIOps U aep-
JKUTCS 40 Hadaja Masi. B oTaenbHBIE TOIbI CPOKU
CX0Jla CHera OTMEYEeHbI BO BTOPOI1 MOJIOBUHE Masl,
a Ha TOPHBIX MJIATO CHET JeXUT 10 uioHs. [Tpomo-
KUTEJIBHOCTh 3UMHETro Teproja — dosiee 210 gHeid.
YcToituuBBIe OTpULIATENIbHBIE TEMIIEPATYPHI BO3AyXa
XapaKTepHbI C HOSIOPSI MO anpeb.
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33°30'

Puc. 1. Yyactku nanamagrtHoit cHerocbéMku B 2020 r.:

B.A.

33°40'

1 — yyacTku pador; 2 — npoduau usMepeHuii; 3 — peku; 4 — abcooTHasI BbICOTa, M

Fig. 1. Areas of snow mapping of landscapes in 2020.

1 — work sites; 2 — measurements profiles; 3 — rivers; 4 — elevation, m

ITo apxuBHBIM naHHBEIM [ MC Anatuts!l [13], ¢ 2010
ro 2020 r. TemriepaTypbl 3MMHETO Tieproaa (HosIOpb—
anpesb) U3MEHSUCh oT —6,5 1o —9,2 °C. C 3uMbl
2014/15 r. oTMe4aeTcsl TpeH K MOXOJ0IaHUIO: 3a T10-
CJIeHUE TOIbl TeMIIepaTypa MOHU3MIACh PUOIN3U-
tenbHO Ha 1 °C. IIpu a3TOM cymMMa 3UMHUX OCaaKOB
ocTaércst npexHeir. CpeaHee 3HaAUCHUE MaKCUMAaJTb-
HOM TOIIIMHBI CHexKHOro nokposa Ha 'MC Anatutsl

B 2010—2020 rT. — 84 cm. Omnako 3uma 2019/20 r. oka-
3aJ1aCh 3HAYMTEILHO O0JIee CHEXXKHOM — MaKCHMaJIbHAsT
TOJIIIMHA CHEXHOTO TTIOKPOBa YBEIMIWIACH 10 99 cM.
B okpectHocTsix KupoBcka TonirHa cHera IpeBbl-
mana 1 M, a Ha OTAEJIbHBIX yUJacTKax Oblia 0osee 2,5 M.
CHeroMepHbIe paboOTHI IPOBOIWINA B OKPECTHOCTSX
roponoB KupoBck 1 AnaTuThl (10>kKHast yacTh XUOWH)
Ha pa3IMYHBIX JaHAIIA@THBIX yyacTKax (puc. 1).
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ﬂaHHbIe U METOJbI

B paboTte ucnonab3oBaHbl pPe3yJbTaThl ChEM-
KM CHEXHOM Touiu reopamgapoM «Ilukop-JI€mn»
(MHOTO(YHKIIMOHAJIbHBI KOHTPOJbHO-UHIMKA-
HuoHHBIM nipubop «Iukop-Jén», TY 6683-002-
092550026-2015, npeanpustre-usrorosutesib 000
DIIK «DCTPA»), BeinoaHeHHO# B MapTe 2019 n
2020 rr. B oOKpecTHOCTSIX roponoB KupoBck n Ana-
TUTBI B Pa3IUYHBIX JaHAIIADTHBIX YCI0BUsIX. Toi-
IIMHA CE30HHOIO CHEXHOIO MTOKPOBa B paliOHE MC-
clenoBaHUI B MapTe O0Ju3Ka K MaKCHUMaJlbHOI.
OTcyTcTBUE TassHUSI CHETa MO3BOJISIET YCIEIITHO HC-
M0JIb30BaTh BEICOKOYACTOTHBIN Teopagap s 30H-
aupoBaHus cHexkHout Tonu. Papap «ITukop-JI€én»
MpemnHa3Ha4YeH IS TTOAIIOBEPXHOCTHOTO 30HIMPO-
BAaHWA JIbJAa, CHEeTa U APYIUX MAaTepUaoB IIPUPOLI-
HOTO U TEXHOT€HHOTO TeHe31ca C HU3KHMM BIJIAr0CO-
nepxxanueM. CorjacHO MacHOPTHBIM JaHHBIM, €TI0
LieHTpajbHasa yactota — 1600 MI'L[, TOYHOCTH 13-
MEPEHUM TOJIIINHEI Jibga — 1—2 ¢cM, a MUHUMAaJlb-
HbII pa3Mep 00beKTa MccaeoBaHui (pa3periaronias
cnocobHocTb) — 3 cm. Ilo maHHBIM MPOU3BOAUTE-
JIs, TIpUOOP TO3BOJSET ONPEAESATh TOJIIUHY JIbJa
B auana3oHe 5—200 cM, a TONIIMHY CHera — B Aua-
naszoHe 5—300 cm [14]. B 3aBucuMocTu oT XapakTepa
MOBEPXHOCTU MTPHUOOP MOKHO TIEPEHOCUTh Ha pyKax,
Ha KpOHIITeHEe WM YCTaHABIMBAaTh Ha CaHU.

Hactpoiiku nporpaMMHOro obecrieueHus reopa-
Japa Mmo3BOJISIIOT paboTaTh CO CHEXKHBIM TTOKPOBOM
B IIIMPOKOM AMara3oHe ero TOJIIIMHBI U IJIOTHOCTH.
OmBIT UCMOJIB30BaHUS MMPUOOPa B apKTUYECKUX yC-
JIOBMSIX ITOKA3aJ1, YTO C €T0 IOMOIIIBIO MOXXHO M3Me-
PSITb CHEXXHBII MOKPOB B 3PO3MOHHBIX Bpe3ax TOJI-
muHoi 1o 8 M [15]. [TonoxeHus rpaHUI] CHEXXHO
TOJIIIM HEIIPEPHIBHO OTOOPAKAIOTCS Ha SKpaHe KOM-
MIbIOTepa B BUIE TUIIEPOOTMUECKUX OTPaKCHUN U
MAapKHUPYIOTCST TMHUSIMU pa3naesia cJioés (cpem). Yuc-
JICHHOE 3HaUYeHUe TeKYIIel TOIIIMHBI IT0KA3bIBACT-
cs Ha 9KpaHe. DTO MO3BOJISIET B PeXXUME pealbHOTO
BpeMEHU OLIEHMBATh U3MEPSIEMYIO BEIUUYUHY, OCO-
OCHHOCTHM IIOJIOKEHUS TpPaHUII, a IIPU HEOOXOIM-
MOCTHU CTaBUTb METKM KOHTPOJIbHBIX TOYEK HEITO-
CpelCTBEHHO B 3amnuvcu. B manbHeiiem B mpoliecce
00pabOTKM MTaHHBIX paJaporpaMM BBIACISIN CTa-
OUJIbHBIE TPAHUIIBI B COOTBETCTBUHU C TUIIEPOOIIN-
YEeCKMMHU OTPaKEHUSIMU, 3allMCaHHBIMU B hopMare
DEL. I'paHu1Ibl MOBEPXHOCTU Y OCHOBAHUSI CHEX-
HOTO IMOKPOBa Ha pagaporpaMmax KOppeKTUpOBaIu
BPYUYHYIO, TaK KaK aBTOMaTHU3MPOBaHHOE OIpeeie-

HUE JaHHBIX TPaHUII B IIPOrpaMMHOM 00eCIIeYeHUI
«IMukop-JI€n 4.1» maxke TpU ONMTUMANBHBLIX Ha-
CTpoOliKax UMeEET MOorpelHocTu. B GonblInHCTBE
CJIyJaeB BBUIETHI TAKOTO OIpeAe/ICHUs] TPaHUIL JIETKO
BOCCTaHOBUTD BU3YyaJIbHO B 3aIIMCH OTPaXKEHUI, a X
cyMMapHas JUIMTeJbHOCTh He TpeBbiiaeT 10—15%
IJIMHBI 3allicu pagaporpaMM. IlpuumHa mossie-
HUS BBIJIETOB CBSI3aHA CO CIy4YasMM, KOIJa 3Haue-
HUS TUIOTHOCTHU CHEra MeXIy CJIOSMU WU C IO~
CTUJIAIONIEH MMOBEPXHOCTHIO OTJIMYAIOTCS MaJo.
KoppekTupoBKa BbUIETOB BHOCUT HE3HAYNUTEIbHBIC
W3MEHEeHUs B cpenHue BeanuuHbl. Eciu aTa nmpore-
Iypa BBHITIOJIHSIETCSI OMHUM OIIEPaTOPOM, TO Pa3Jin-
4us cpeIHEe TOJIIUHBI He peBbiiaiT 0,5%.

Ha morpemrHocTs pe3yibTaTa CUIbHEE BCEro
BIMSICT TUBJICKTpUYecKas IPOHUIIAeMOCTb CHeEra,
BEJIMYMHA KOTOPOi1 3aBUCUT OT INIOTHOCTH U CTPYK-
TYpBl CHEXXHOTO ITOKpoBa. BenmunHa nuanekTpu-
YeCKOM MPOHUIIAEMOCTHU yCTaHABJIMBAETC B Ha-
CTpoliKax Iepej HauajloM CheéMKU. st mogbopa eé
3HAYCHUI HEOOXOOMMBI IIPEABAPUTEIbHbBIC N3Me-
peHUS TOJIIMHBI IIYIIOM M IIpOoBepKa ITOKa3aHUI
reopamapa Ha sKpaHe. JIpyrue HaCTpoiiKu reopama-
pa (4MCI0 perucTpUPyeMbIX TPAaHUII, YYBCTBUTEIIb-
HOCTb, BepTUKAJbHBINA MacIITad IIKaJbl 9KpaHa)
TakKe BBIOMPAIOTCSI HA OCHOBE IIPeIBapUTEIbHBIX
u3MepeHUi mymnoM. Pe3yabTaTel aemnpupoBa-
HUS pagaporpaMM 3KCIIOPTUPYIOTCS B OOMEHHBIN
¢dopmar. JlanpHEHIIYI0 CTATUCTUYECKYIO 00paboT-
Ky JaHHBIX IIPOBOIMIIM B PEIaKTOPax SJIEKTPOHHBIX
tabaun Microsoft Excel m LibreOffice Calc. g
YTOUHEHMS IMarna3oHa HaCTPOeK pamapa Ipoiime-
HBI 1 UCCJIeI0BaHbl TECTOBbIC TTPpOGUIN Ha IIOT-
HOM U PBIXJIOM cHeTy. [nuHa nmpoduieitr uamepsi-
JIach pyJIETKOI, a IIPOBEPOUYHBIC U3MEPEHUS IIyIIOM
MPOBOJAMIIM C IIaroM 1 1 5 M B 3aBUCUMOCTU OT U3-
MEHEHUSI TOJILMHBI CHera 1o mpodwiio. s onpe-
IeleHusl TUIOTHOCTU CHEra B CIIOSX M XapaKTe-
pa noacTuaalleit MoOBEpXHOCTU ObLIM MPOUACHBI
mrypdrnl. JIOMOIHUTEIBHO PACCMOTPEHBI BO3MOX-
HOCTHU KCIIOJIb30BAaHUS pajapa B pyKax oIlepaTopa
U Ha CaHSIX-BOJOKYyIIaX. B OONbIIMHCTBE ClaydyaeB
B YCJIOBUSIX TOPHOTO peiibeda MpearouTuTe/IbHee
ObLIIO HeCTU 00OpyIOBaHMEe Ha pykax. Takum obpa-
30M ObUIa IPOBeeHa MOATOTOBKA K MI3MEPEHUSIM Ha
JTaHama@THBIX TPOPUISX B XMOWHAX.

Bri6op yuacTkoB maHAImadTHON CHETOCHEMKI
OCHOBaH Ha pe3yJbTaTax JIaHAIa(THOrO pailoHu-
posanus [10]. YuacTku paboT orpenesieHbl 3apaHee
B HostOpe 2018 1. Mo Havama (popMUPOBAHUS CHEX-
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Tabnuya 1. TomuyHa CHOKHOTO IOKPOBa Ha PasMMYHBIX TaHAMATHBIX yyacTKax X1ubuH B Mapre 2020 r.*

JlanpmadTHBIE y4aCTKK BuicoTHblif tua- | JauHa W3MepeHus reopanapom M3MepeHUs [IYTIOM B OTIE/IbHBIX
(KOMIUIEKCBI) 1 ONBITHBIE | Ta30H mpodueil | npoduns | «[lukop-J1€n» Ha mpodue TOYKAX Ha npoduiie
IJIOLIAAKI U TUIOLIAI0K, M L,m € N | He,em | o,cMm N Hce, cm 0, %

CMelllaHHBI Jiec Ha paBHUHE 190—195 200 1,3 | 9800 130.4 8,6 61 121 8
HuxHue cKIoHbBI 380—450 420 1,5 | 19000 | 196,3 | 53.6 6 161 22
BepxHue cKJIOHbI 500—860 800 1,5 | 30000 | 138,2 31,2 31 138 1
ITnaro 855—-895 520 1,7 | 10000 | 175,0 | 42,9 5 182 4
JHu1ia noavuH 310—-330 1400 1,5 | 25000 | 203,0 | 10,7 16 205 1
«3UMHUK» 190—200 300 1,7 | 8750 | 71,8 6,1 4 72 1
«Tpacca» 200 220 1,5 | 5000 | 98,6 5,9 5 98 1

*& — IUAJIEKTpUYECKast IPOHULIAeMOCTh; N — 4uciIo u3MepeHuii; He — cpeaHsisi TONIIMHA CHEXKHOTO MOKPOBa; 0 — CPeIHEKBAal -
paTUYHOE OTKJIOHEHHWE Ha Ipoduiie; 0 — OTHOCUTEIbHOE OTKJIOHEHUE OT CPEAHEro 3HaUeHUsI U3MEPEHMIA reopagapoM.

HOI'0 MOKPOBA, YTO MO3BOJIMJIO BBIIEIUTH OCHOB-
Hble TUIIBI JaHAa(TOB pailoHa UCCAeIOBAaHUN U
HaMETHUThb PacIoJiokKeHne Ipoduieii CHeToMepHO
cbreéMKH. ChEMKA IIPOBOIMIIACH IT0 TUHEHHBIM IIPO-
dnnam pasHoit mporsskénHocT (Ho 1400 M), Ko-
Topasl, Kak npaBuio, He npesbiiana 300 m. JlnuHa
npoduis onpeneasiach yCaoBUeM JaHAIapTHOU
OTHOPOJHOCTH paccMaTpUBAaeMoOro ydyactka. Beero
BbINoJIHeHO 50 pagapHblil mpoduieii ¢ TECTOBBIMU
W3MEpPEeHUSIMU LIYTIOM Ha MSITU XapaKTepPHbIX y4acT-
Kax naHawadTa XuOuH: CMELIaHHbIN Jiec; AHUIIA
JOJUH (MPEUMYLIECTBEHHO 3aHSThI PEAKOJIECHEM);
3aJIeCEHHbIE CKJIOHBI; CKJIOHBI BBIIIIE Jieca; TOPHBIE
miato. OTaeabHbIe U3MEPEHUS BBIMOIHSIIN Ha T10-
BEPXHOCTU 03€p. PagnosioKallMOHHYIO 3allUCh Ha
npocduiie BeJd HENIPEPHIBHO, €€ COCTOSIHUE TIPOBE-
psUTY BU3YaJIbHO Ha 9KpaHe KOMIIbloTepa, Tae ObLIu
OTpaXeHbI TEKYIIIME I'PaHUIIBI U TOJIIMHA CHEXHO-
ro 1okpoBa. Bo3aM0OXXHOCTh KOHTPOJIMPOBATh IPaHU-
1IbI ¥ TOJIIIMHY CHETa B peXX1Me peaJlbHOro BpeMeH!
CYILIECTBEHHO YIIPOIIIAeT IPOLIeCC HACTPOMKM paja-
pa u usMepeHuit. UaMepeHus uynom BbIOJIHEHbI
C pa3HbBIM IIarOM Ha rpaHUIaX Npoduis U B CIy-
YaifHBIX TOYKaX. Ha TecTOBBIX MpOGMISIX CHEXXHOTO
MOKPOBa U3MEPEHMUS IIYIIOM IIPOBOIMIN C pa3HBIM
maroM (OKoJIo 5 M) B CMEIIIaHHOM JIECY Ha paBHUHE
BOJIM3Y I. ATaTUThl. TeCTOBbIN MPOMUIb OTMEPSIN
PYJIETKOM, MI3BMEPEHMS pagapoM 1 IIyIIOM BeJId IIPU
pa3HbIX HACTPOMKaXx C 1LeJbl0 BbIOOpA ONTUMAJIb-
HbIX. Hauny4iumii pe3yabTaT AaBajao pacxoxXIeHue
JIBYX METOAOB B OIpeAcIeHUUN CpeaHell TOMIHbI
CHEXXHOTO IMMOKPOBa MPUOIU3UTEILHO B 1%.

Ha npodunsax B XubuHax uzMepeHust IpoBOIU-
i pagapoM. C IMMOMOIIBIO IIyTa BHIIOJHSUIM BBIOO-
POYHYIO TIPOBEPKY B CIYYaHBIX TOUKAX HA KaxKAOM
npoduie, Kak npaBuio, 2—3 uzMmepeHus Ha 100 m

npoduis. DTo CBSA3AHO ¢ OOBEKTUBHBIMU TPYI-
HOCTSIMU PYYHBIX U3MEPEHUI MPU TOJIIIMHE CHera
oonee 2 M. Kputepuem ciaykuia BeTudnHa CpeIHen
OIMMOKM BBIOOPKM M3 TeHepaJlbHOW COBOKYITHO-
CTU JaHHbIX. [1pu 3TOM CpeaHsist olnOKa BEIOOPKU
ObLIa MEHBIIIE, YeM IIpreMyIeMasl IOTPEIIHOCTDb 13-
MepeHuii. ZKenaeMbiii pe3yabTaT — pa3IMIus IBYX
meTonoB MeHee 10%. CpenHsst oninbKa BhIOOPKM
paccUMThIBAJIACh HA OCHOBE 3HAYCHUI CpeaHEeKBaI -
PaTUYHOIO OTKJIOHEHMUSI TOJIIMHBI CHEXXHOTO I10-
KpOBa U YMcjia ToYeK U3MepeHus 1ynom. B taoi. 1
MpUBEIEHBI 3TU 3HaUeHU 1J1s1 mpoduieii. U3mepe-
HUS IIYTIOM ITPOBOAMIIN MapaIeIbHO U3MEPEHUSIM
pamapoM, TaK Kak IOJIOXKEHHE TOYeK MapKHUpOoBa-
JIOCh Ha ITOBEPXHOCTHU CHETa B TOT MOMEHT, KOTJa B
3aMucy cTaBujaach MeTKa Ha pagaporpamme. OnTu-
MaJIbHBIe HAaCTPOMKM Teopamapa Ioa0oupasu B Ha-
YaJIbHOI TOYKE KaXXI0ro Mpoduiist o COBHAIeHUIO
TOJIIMHBI CHEXHOro Tokposa. [IpocTpaHcTBeHHOE
MOJIOXKEHUE BCeX Mpoduieit Bo BpeMsi ChbEMKHU (PUK-
cupoBanu ¢ nomoubio GPS-naBuraropa. I[orpemi-
HOCTb U3MEPEHUI reopagapoM OLIEHUBaIach CO-
IJIACHO METOAMKE PaIMOoJIOKAIIMOHHBIX U3MEPEHUIA
CHEXKHOTIO IMOKpOoBa Ha JieqHukax [ 16, 17].

Ha xaxnoMm ucciaeayeMoM ydacTKe BBIIIOJHE-
HBI UCCJIEI0BAaHUS XapaKTePUCTUK CHEXHOTO I10-
KpoBa B mypdax. Ctparurpaduio CHeXXHOI TOJIIN
OIMMCBIBAJIM MO METOAMKe MexXayHapoaHOM Kiaac-
cuUKaIMu Ce30HHO-BhIMamammero cHera [18].
7151 OLIEHKU CpeTHMX CHET03aracoB TOPHOM Teppu-
TOPHMU BBIIEIIEHO HECKOJIBKO THUIIOB JIAHAIIA(DTOB:
BepxHUe (0e37eCHbIC) CKIOHbBI; HUXKHUE (3a1ecEH-
HBIE) CKJIOHBI; TIaTOO0pAa3HbIe TOPHBIC BEPIIMHEI;
paBHUHHBIE YYACTKU IHUIN JOJUH (IIpeuMyle-
CTBEHHO 3aHSTbIe PEAKOJEChEM); 03€pa; TEXHOIEH-
HO mpeoOpa3oBaHHbIC JaHAIIADTHl (HaceJEHHbIE
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Puc. 2. ®parmeHT pagaporpaMMbl (¢) 1 TOJIIMHA CHEXKHOTO MOKpOBa Ha Iiato (0):
1 — ToJIIMHA CHEXHOTO MOKpPOBa 10 reopanapy; 2 — KOHTPOJbHbIE U3MEPEeHMsT 1yrnoM; 3 — yJacTOK, TTOKa3aHHbI Ha pagapo-

rpaMMeE; CM. TEKCT

Fig. 2. Fragment of the radar recording (@) and the thickness of the snow cover at plateau (0):
1 — thickness of the snow cover by radar; 2 — control measurements with a probe; 3 — the section shown on the radar recording; see text

IYHKTBI, TIPOMBIIIICHHBIC 30HbI, Kapbephl, OTBa-
JIBI, KeJIe3HbIe U aBTOMOOUJIbHBIE JOPOTU U T.I1.).
JemmdpupoBanue rpaHul] pa3HbIX JaHAIIa(hTOB
1 03€p BBHINOJHSUIM B PYYHOM pEXUME IO CITyTHU-
KoBoMy cHUMKY Pléiades-1A ot 26.07.2017 (opTo-
MPOAYKT) C MPOCTPAHCTBEHHBIM pa3pelIeHueM 2 M
B MYJIbTUCIIEKTPAJIbHOM IUAIa30He M pa3pelicHueM
naHxpoMmatudeckoro KaHana 0,5 M. JIormoJHUTETb-
HO UCITOJIb30BaJIN Pe3yJbTaTbl 0OPabOTKM MO3auKuU
uudposoit Moaenn pesbeda ArcticDEM v3.0 [19] ¢
MPOCTPAaHCTBEHHBIM pa3peineHueM 10 M — pacTpo-
Bbl€ M300paKeHMS SKCIIO3UILIUU U YKIOHOB ITOBEPX-
HOCTM paiioHa uccnenoBanuii. Takxke rmo ArcticDEM
v3.0 OBUTM MTOCTPOEHBI U30TUTICHI TTOBEPXHOCTU U
OIpenesieHbl CPeIHUE BbICOTHI Pa3JIUUYHBIX TUIIOB
JnaHamagTHLIX KOMIUIEKCOB (KakK cpeIHee 3HaUeHUe
BBICOT siueek LIMP B npenenax ux rpaHuir). 3a CKJIo-
Hbl TPUHUMAJIUCH TOBEPXHOCTH C yIJIAMU HAKJIOHA
oonee 10°. JIHuIa JOJIWH U TJIATOOOpa3HbIEe TOPHBIE
BEPIIMHBI ObLJIM OrpaHUYEHBI HAKJIOHOM TTOBEpPX-
HocTtu MeHee 10°. Beicokoe rmpocTpaHCcTBEHHOE pa3-
pelieHue CITyTHUKOBOTO CHUMKA ITO3BOJISLIO YBEPEH-
HO OIIO3HABaTh Ha HEM IPEBECHYIO PACTUTEILHOCTD.

Pe3ynbTaTsl  00cyXKIeHHe

[MoneBble uccenoBaHMsT CHEXKHOTO MOKPOBA ITPO-
BOIUJIA B OKPECTHOCTSIX ToponoB KupoBck 1 Ama-
maThl ¢ 11 mo 15 mapta 2020 r. Kak yxke oTMedanocs,
TOJIIMHY CHEXHOIO MOKPOBAa U3MEPSUIN B TIpee-
JIaX pa3HbIX TUIIOB JIAHAIIA(GTOB Ha 3apaHee HaMe-
yeHHBIX Mpoduisax. Ha kaxknom npoduie uaMepsim

TOJILIMHY CHEXXHOTO TIOKPOBa reopagapoM U ILIYITOM.
TL1OTHOCTH CHera U ero CTpYKTYPHBIE XapaKTepHUCTH-
KM onpenensin B mypdax. Ha kaxxomom nanamadr-
HOM y4YacTKe MPOXOIUJIM He MEHee ABYX IIypQOB.
Hacrpoiiku reopanapa moadoupaiu ¢ yuéToM HauIyd-
LLIETO COBMAICHUS TOIIIMHBI CHEXXHOTO TIOKPOBa, 13-
MepeHHOI nByms criocobamu. [Ipumep pparmeHTa
3aIlMCU pafaporpaMMbl U TOJIIMHBI CHEXXHOTO I10-
KpoBa Ha yJyacTke IiaTo (BbicoTa 890 M) MokasaH Ha
puc. 2. Ha pagaporpamme (cM. puc. 2, a) TpaHULbI
CHEXXHOTO TTOKPOBa IMPOBeAeHbI aBTOMATUYSCKU Ha
OCHOBE TporpaMMHoro ooecrieueHus «ITukop-JIény.
BepruxaibHas 1IKana CTpOMTCS aBTOMAaTUYSCKM, Ha
Hell yKazaHa TOJIIIMHA CHEXXHOTO TTOKPOBa B MEeTpax
(cnesa); undpa «194» Ha MOHUTOPE YKA3bIBAET TOJI-
LIMHY CHEXXHOTO IMOKpOBa B TOUKe u3MepeHus. [Tomne
pamaporpaMMbl TIOKa3bIBacT BHYTPEHHUE OTPasKEHUS
B CJIOSIX CHEXKHOTO TIOKPOBa, KOTOPHIC B IJAHHOM IIpH-
Mepe MpakKTUIeCKU He HaOIIOAAI0TCsI, TaK KaK CHEX-
Hasl TOJIIA Ha TUIaTO CJIOKEHA METeJeBbIM CHETOM
1 UMeeT OMHOPOIHOE CTpOoeHUEe 0e3 YETKUX TpaHUII
pa3HOBO3paCTHHIX clIoéB. OOpaboTKa pamaporpam-
MBI TTOKa3aHa B Buje rpadyka MU3MEHEHUS TOJIIMHBI
CHEXKHOTO TTOKPOBa Ha YacTy MpoduJst Ha 11aTo (CMm.
puc. 2, 6). @parmMeHT 3anucu (CM. puc. 2, @) OTHOCUT-
¢S K LIEHTPpaJTbHOMY Y4acTKy npoduiis (CM. puc. 2, 0).
Toukamu TTOKa3aHbl 3HAYECHMS TECTOBBIX U3MEPEHUIA
TOJIIIVHBI IITYTIOM.

IMpenBapuTebHBINA aHAINU3 TTOJTYYEHHBIX JaH-
HBIX chEMKU TeopamapoM «Iluxkop-JI€n» mokaszan,
YTO aBTOMATUYECKOE OIpeaeeHUe TpaHUIl KPOB-
JIX ¥ MOAOIIBBI CHEXHOTO MTOKPOBa B IIPOrpaMMe
«ITukop-JI€n» (BXOOUT B KOMIUIEKTAIIUIO Teopaga-
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pa) B OTAEIbHBIX CAyYasx 1a€T HEYIOBJIETBOPUTEIIb-
HBII pe3yJibTaT, MO3TOMY AJS YCTAHOBJIEHUS He-
NpEepbIBHBIX T'PaHULl HEOOXOAUMMO MPOBEPSITH BCIO
3alKCh HA Npoduie U UCIIPABIIITh «[IPOBaJbl Ipa-
HUI» BPYYHY0. DTa IIpolenypa 3HAUUTEIbHO YIyd-
11aeT pe3yabTar AelnpPUpPOBaHUS TPAaHULL CHEX-
HOTO MOKPOBAa, TaK KaK CIy4ailHbIl cOOIi curHana
HMCKITIOYAeTCs. XapaKTepUCTUKM YY4aCTKOB, HAa KO-
TOPBIX IPOBEICHBI U3MEPEHUSI, a TAKXKE PE3YIbTaThl
00paboTKM pamaporpaMMm U U3MEPEHUI TOJIIIMHBI
CHEXHOTIO MOKPOBA ILIIYIIOM ITpUBEIEeHbI B Ta0. 1.

JnvHa npoduneit CUAbHO pasanyanach, 4ToO
CBSI3aHO MPEXKAE BCEro C MPOCTPAHCTBEHHOM OMHO-
POIHOCTBIO YYACTKOB U TPYIOEMKOCTbIO U3MEPEHUIA
mryrnoM. ONBITHRIE TUIOIIAAKN «3UMHHMK» U «Tpac-
ca» B JIECHOI 30HE MCIIOJIb30BaHbI IISI HACTPOMKM
reopanapa. B npouecce paboT 0OTMEUYEHO, YTO IPO-
CTPAHCTBEHHAs! UBMEHYMBOCTb TOJIIUHbI CHEXXKHO-
ro MOKpPOBa Ha MOATOTOBAEHHOM JILKHOU U CHEro-
XOIIHOM Tpaccax HEBEJIMKA, II0O3TOMY ObLIT BbIIOJIHEH
P TOBTOPHBIX U3MEPEHUI TeopagapoM U IIYyIIOM
IUISI HACTPOMKM reopanapa. B HacTpoiikax reopa-
Japa 3HAYEeHUSI TUIJIEKTPUUECKON MPOHULIAEMO-
CTU, YMCJIa UMITYJIbCOB U YyBCTBUTEJIbHOCTHU IIPUE-
Ma CUTHaja Ioadupanu TakuMm oopa3om, 4YTOObI Ha
YILIOTHEHHOM CHETY TPacChl pa3jivdyus B TOJIIU-
HE CHEXHOIo MOKpPOBa, U3MEPEHHbBIEC TeopazapoM
U IIyIIoM, ObUIM MUHMMAaJbHBI — OKOJIO 1—2 cM.
OnpeneneHne Auana3oHa U3MEHYMBOCTU 3THX I1a-
paMeTpoB IJisl YIULIOTHEHHOIO cHera («3MMHUK» U
«Tpacca») 1 WIsT pBIXJIOTO CHEra II01 II0JIOTOM Jieca
MO3BOJUIM B JaJibHEHIIEM COKpaTUTh BpeMs Ha-
CTPOMKM reopaaapa Ha Ipyrux yyacTkax.

OOmue yepThl pacHpeaesieHusl CHEXKHOTO T10-
KpoBa B JaHamadTe B cHexXHYI0 3umy 2019/20 r.
BBISIBUJIM 3HAUUTEJIbHBIC JTaHAIMIA(THRIC pa3IndIns
B CHerosarmacax. B 1ejgoM pacnpeneneHue CHEXHO-
o MOKPOBa B MHOTOCHEXHYIO 3UMY COOTBETCTBYET
BBISIBJICHHOMY paHee paclpenesieH1MI0 B HopMasb-
HBIe 3uMBI [ 10], HO BBIpaxkeHO OHO 00Jiee SBHO. DTH
pa3auuus OTMEUYEHbI HE TOJbKO Ha NPOPUILIX, HO
n B mypdax. B Tabn. 2 mpuBeneHbl 3HAYEHUS TOJI-
IIIMHBI, TNIOTHOCTU U CHEro3amnacoB, MOJyYeHHbIE
B 1Iypdax, a TakxkKe CTPYKTYPHbIE XapaKTePUCTUKHU
CHEXXHOTIO MOKpPOBA.

Haubonbiine cpegHue 3HaY€HUS TOJLIMHBI
CHEXXHOTO MOKPOBa ObLIM YCTAHOBJIEHbBI B HUXKHUX
YacTsX CKJIOHOB, Ha IJIaTO U B PEAKOJEChe Ha JHE
JNOJIMHBI; HAMMEHbIIKE 3HAaYEHUsI €CTECTBEHHOTO
CHEXXHOTO ITOKPOBa — B CMEILIAHHOM JIECY Ha paB-

Tabnuya 2. PU3NKo-MeXaHUYeCKIe M CTPYKTYpHBIe XapaKTe-
PUCTUKM CHEXXHOTO IOKPOBa, ONTyYeHHbIe B Iypdax Ha
KaX/JJOM yYacTKe

1 CpenHue XxapaKTepUCTUKK CHEXXHOTO 10~
aHmmAQTHBIE | o p iryndbax (12—15 MapTa 2020 T.)*
y4aCTKHU
HC7 o, I/I/, A, DmaX,
(KOMILIEKCHI) 5

cM r/em® | MMB.O3. | % MM
CMeluaHHBIH Jiec 140 0.28 392 3 |
Ha paBHUHE
HuxHue cKioHbI 155 0,31 474 7 1,2
BepxHue cKI0HbI 136 0,33 448 49 1,5
ITnaro 250 0,38 949 21 1
JlHU1Ia JOJIUH 184 0,35 628 13 1,5
«3UMHUK» 60 0,43 255 0 1
«Tpacca» 110 0,33 369 60 2

*Hc — ToNIMHA CHeTa; P — TUIOTHOCTh CHera; W — cHero3armac B
mypde; ® — OIS CTI0EB CHeTa, HAXOMSIINXCS B CTATUN KOHCTPYK-
TUBHOTO MeTaMop(u3Ma: OTHOIIIEHUE TOJIIIUHBI ITUX CJIOEB KO
BCeil TOJIIIMHE CHEXXHOTO TTOKPoBa; Dmax — pa3mep KpUCTAJUIOB.

HuHe. [IpocTpaHCcTBeHHAs! UBMEHYMBOCTH TOJIIIMHBI
CHEXXHOTO ITOKPOBa XapaKTepU3YyeTCsl BEIUIMHOMN
CpelHEeKBaAPaTUUYHOIO OTKJIOHEHUS O (cM. Tabd. 1),
KOTOpasl oKa3ajaach MaKCUMaJbHOW IJIsI Mpou-
JIEU, pacroJJIOKEHHBIX B HUXKHEW YAaCTU CKIIOHOB.
DTO 00YCIIOBJIEHO CIIOXHBIM pelibe)OM MOACTHIA-
olIeit moBepxHOoCcTU. Ha Takux yyacTkax mpodu-
JI HEOTHOKPATHO IePeCeKald 3pO3MOHHBIC BPE3bl
¥ TOJIIIMHA CHEXXHOTO ITOKPOBa BapbUpoOBayia B IH-
anazoHe ot 1,1 go 2,5 M. IToCKOJbKY KOHTPOJIb-
HBIC U3MEPEHUS IIYIIOM He OXBAThIBAJIM YUYaCTKU
BPE30B, 3aMETEHHBIX CHETOM, Pa3IUdus CPEeIHMX
BEJIWYMH, TTOJTyYeHHBIX Pa3HBIMM METOAAMM, OKa-
3aIMCh 3HAUUTEIbHBIMU — 22% (cM. Tabu. 1, Be-
JuyuHa Q). OmnpeneneHre TOJMIIUHBI CHEXHOTO
MMOKPOBa pa3HLIMM METOIaMM IT0Ka3ajo, YTO IIpu
HEeOOJIBIINX 3HAYEHUSIX O Pa3INdus B CPEIHUX Be-
JIMYMHAX MUHUMAaJIbHBL. Tak, 15T y9aCTKOB BEpXHeEl
YacTU CKJIOHOB, B peIKOJIeChe Ha JTHE JOJIMH U Ha
OINBITHBIX TUIOIIAKAX Pa3Iuyue CpeaHEer TOMIIUHbI
CHEXHOTO MOKpPOBa, U3MEPEHHOM pa3HbIMU CITOCO-
6amMu, 6bUTO B Tipeaenax 1%, 4ro gaxe MEHbIIE WH-
CTPYMEHTAJIbHON MOrPeITHOCTH 000MX METOIOB.

B xaxxmom tune nanmmadra ObIIN TTOJTYyYeHBI
CpelHue 3HaYeHMs IUIOTHOCTU CHera B Inypdax.
3umoit 2019/20 r. cHexHas TOJIlIa pa3BUBaJiach
10 TUILY YIJIOTHEHMsI, a pOCT KPMCTAJIJIOB CHEra B
cos1x Obu1 3amMemieH. OCHOBHAsI MPUYMHA 3TOTO —
Ype3BhIYAfHO CHEXXHAs 3MMa: KOJIMIECTBO OCAIKOB
B BTOT IO IIpeBBICIIO HOpMY B 1,44 pasa. Ha rop-
HBIX TUIATO TOJIIIMHA CHEXKHOTO ITIOKPOBa TOCTHUTAjIa

-109 -



CHexHbIl NOKPOB8 U CHeXKHble J1d8UHbI

H, cm
260
s 11
1333 - | 2
240 see e|3
i o4
2204 $iiil034 8|5
H : AN|6
i Al7
2004 see — |8
seee 0,36) 9
1804 EEE 036 Puc. 3. Crpaturpacduyeckuii pa3pe3 CHEXXHOrO
ooo)|’ 0,23 TOKpoBa Ha 1uiaTo (BbicoTa 890 m):
R a —26.03.2019 r.; 6 — 13.03.2020 r.; B penkosecbe Ha
160 ey _
s 028 MHE NONMH (BbicoTa 320 M) B okpecTHOCTH T. Kupos
see e cka: 6 —27.03.2019 ., e — 13.03.2020 1.
1404 :... YcaoBHble 0003HaYeHUs1 cortacHo [18]: 1 — yacTuyu-
oo0e 038 HO pa3pylleHHble CHEXXUHKU; 2 — MEJIKUE OKPYIJIbIe
0,34 YaCTHUIIbl; 3 — KPYMHbIE OKPYIJIbIE YACTHUIbI, 4 —
1201 @ orpaHéHHbIe KPUCTAJIbI, 5 — OKPYIJISIOIIMECs. orpa-
LLLL0,25 0.41 HEHHbBIE KPUCTAJUIBI, 6 — TIIyOMHHAs M3MOpPO3b; 7 —
1004 tettlo22 aaal” R LIEMIOYKM KPUCTAJUIOB ITyOMHHOM U3Mopo3u; & — Jie-
P tsss|017 NISTHOM ¢cJ1oit; 9 — MJIOTHOCTD CHera B ciioe, I/cm?
80- 1:::(037 |BEE AR 0% Fig. 3. Stratigraphy of the snow cover on the
0000040 (D00 |5y t5::/025 plateau:
ee0e .. (OO IR EEE a — 03/26/2019; 6 — 03/13/2020; in the open woodland
60 ddnnd ooo EI‘D.I; ' OOO|g42 at the bottom of the valleys (altitude 320 m) in the vicin-
DoO| 4 (ooo ooo/%® |BE8 ity of Kirovsk city: & — 27/03/2019, 2 — 13/03/2020.
40 ooo| E gg 0 41 AN oo OOD Legend in accordance with [18]: 7 — small rounded par-
AAN oool NN ooo|0,41  ticles; 2 — large rounded particles; 3 — partly decom-
ANAN ooo 5\\ /k x E R /D\ posed precipitation particles; 4 — faceted crystals; 5 —
20 ﬁ\\ Q ﬁ\\ 0,28 ;\\ ;\\ ﬁ 033 ﬁ ;\\ Q 0,38 Q Q 5\\ 0.34 rounding faceted particles; 6 — depth hoar; 7 — chains
ANAN ) ’ of depth hoar; & — ice layer; 9 — snow density in layer,
o4 AAN ANAA JAYAYA AAA o/cm®

2,5 M, B pelKoJieche Ha JHE JOJIMH OHa COCTaBJISI-
na 1,8 M, B necHoli 30He Ha paBHUHE — 1,1—1,4 M.
I110THOCTH CHEXXHOTO MOKpPOBa OIpeaessiach Kak
CPeIHsS MJIOTHOCTh Mo 1ypdy ¢ Y4€TOM BKJIaaa
IUIOTHOCTH KaXKI0TO CJI0SI CHera U JIESTHBIX KOPOK.
B mypdax BBIMOJIHEHBI UCCAEIOBAHUS XapaKTe-
PUCTUK CHEXHOTO MOKPOBa, IIPOBEIEHBI U3MeEpe-
HUSI TOJIIMHBI, IVIOTHOCTHU CJIOEB CHEra M OLIEHEHbI
cpenHue pa3Mepbl KpuctauioB (cMm. Tadi. 2). Pas-
JINYMS CpeaHel IIOTHOCTU IIPpU CPaBHEHUU JIECHO-
ro yyacTKa Ha paBHMHE, PEIKOJeChsl Ha THE TOJUH
U CKJIOHOB OKa3ajJuch HeOonbuMu. CaMast 3HaUU-
TeJIbHasI IJIOTHOCTh CHera OTMeUeHa Ha Iu1aTo, 4eMy
CMOCOOCTBYIOT YIIJIOTHEHUE CHEra IoJ BAUSHUEM
BeTpa U JaBJIeHHEe MacChl BhIIenexanumx cjaoés. Ha
rnaomaake «3MMHUK» 00JbIasl TMJIOTHOCTh CHera
oIpeaesieHa MeXaHUYeCKUM YIUIOTHEHHUEM CHera
CHETOXOIHOM TEXHUKOM.

B mapte 2020 r. mrypdsl ObLIH MPOAAEHBI B TEX
K€ TOUKax, 4To 1 B Mapte 2019 r. DT0 mo3BoOIMIO
CPaBHUTbH CTPOEHUE CHEXHOM TOJIIM B HOpMab-

HYI0 1 MHOTOCHEXHYIO 3uMbl. Hanbonbiue pas-
JIMYMSI OTMEYAIOTCs B JICCHOM 30HE HA paBHUHE, TIC
BETPOBOE YIIJIOTHEHUE MUHUMAJIbHO U JOMOJHM-
TeJIbHOE HAaKOIUIEHWE CHEera 3aMETHO CKa3bIBacT-
csd Ha ycJIOBUSAX MeTamopdu3Ma. MeHee 3aMeTHBIE
pasnnyus oOHApPYXEeHBI IPU CPABHEHUM TOPHBIX
Y4aCTKOB, T/ TIePBOHAYAIbHOE BETPOBOE YILIOTHE-
HUe cyoeB ciaydyaeTcsa yacto. Ctpaturpadus CHEX-
HOIo IMOKpOBa IJIS IJIaTO U PEeAKOJeChs Ha IHE
JOJIVH MO JaHHBIM MCCIeA0BaHUS P00 11ypdos,
npoiineHHbIX B Mapte 2019 u 2020 rr., npuBeneHa
Ha puc. 3. YciioBHBIe 0003HaYeHUS B cTpaTurpadu-
YeCKHUX pa3pe3ax JaHbl B COOTBETCTBUU ¢ MexXmy-
HapoJHOI Kinaccudukalueil ce3oHHOro cHera [18].
Jonst clo€B cHera B CTaAuy KOHCTPYKTUBHOTO Me-
tamoppusma 3umoit 2019/20 r. OblIa HeBeMKa,
MaKCcUMaJbHbIe pa3Mepbl KPUCTAJJIOB CHETa, OT-
MeUYeHHBbIe B HUKHUX CJIOSIX, He MpeBbimaid 1,5—
2,0 MM (cM. Taba. 2 M puc. 3).

B mapre 2020 r. cHexXHas TOIIA HA BCeX yJ4acT-
Kax ObUIa CJIOXeHa CJI0SIMU 36pHUCTOrO CHera Ioj-
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kj1acca RGlr, B BepxHeli yacTu paspe3a — RGxf, a B
HIDKHEH 9acTh — orpaHE€HHBIMU KpucTamiamu FCso
n FCxr. HeGompIme KpyCTauTbl TIYOMHHOM M3MOPO-
3u DHcp oGHapy:XeHbl B HUXKHEM CJIO€ BCeX 11ypdoB
U TOJIPKO Ha yJacTKe ¢ MEXaHWYECKUM YIUIOTHEHM-
€M CHera; pa3Mep KpUCTAJJIOB IIyOMHHOI M3MOPO-
31 OBIT OKOJIO 2 MM (cM. Tab. 2). ITmoTHOCTE cHera
B pa3pese (1iudphl crpaBa OT CTPaTUTPAPUIECKOTO
pa3pesa, cM. puC. 3) YBEIMUYMBAETCSI C TIIyOMHOM IO
Oompmmx 3HaYeHuit — 0,44 v/cm®. ToHKUE JTeasTHbIC
KOPKHM TOJIIMHON MeHee (0,3 MM BCTpedaroTcst peakKo.
B mapre 2019 1. Ha Tex ke yJ9acTKax CHEXXHasl TOJIIIa
ObLTa O0JIee cTpatTnULIMPOBaHa KakK M0 pa3HOOOpa-
3110 KPUCTAJUIOB CHEra, TaK 1 110 ITTIOTHOCTH.

Hecmotps Ha 3HAYUTENbHBIE PA3INYMs 3UM
10 KOJIMYECTBY OCaIKOB, 0Ka3ala0Ch, YTO CHEX-
Has TOJIIIIA COXpaHsIeT OOIIMe YepThl pa3BUTUS — B
HIKHUX CJI0SIX (DOPMUPYETCS TOPU30HT BTOPUU-
HO-UIMOMOPGHBIX (OPM KPUCTAJLUIOB pa3HOM CcTa-
IUU Pa3BUTUS. DTOT TOPU3OHT MaJIO YILJIOTHSIETCS
cO BpeMeHeM. BepxHuii TOpU30HT CI0XEH IJIOT-
HBIMHU CJIOSIMHU, (DOPMUPYIOIITUMUCS IIPU BETPOBOM
BO3IECHMCTBUM U IIPU AciicTBUU oTTemeneii. Ckau-
KM IUIOTHOCTU B HMKHHMX CJIOSIX CHEXXHOTO IMTOKPO-
Ba OOHApyXeHBI B 3aIIMCU PETUCTPUPYEMBIX Tpa-
HUII TeopamzapoM, 0COOCHHO Ha y4JacTke «Tpaccar,
I7ie MOIIHBII TOPU3OHT TIIYyOMHHOM M3MOPO3H IIe-
PEKpHIT IJIOTHBIM CJIOEM CHeTa. DTO IT03BOJISIET B
nIajibHEHIIIeM pacCMOTPETh BO3MOXKHOCTD OIIpene-
JISHUSI TOJIIIMHEL CJI0SI pa3phIXJICHUS B TOJIIIE CHETa
OKOJIO JIJABUHHO-OIIACHBIX CKJIOHOB, OCOOEHHO B
YCIIOBUSIX HOPMAJIbHBIX 3UM, Ha IIPUMEPE 3UMBbI
2018/19 r. (cm. puc. 3).

Panee ormeuanoch, 4T0 MakKCHMMAaIbHAST TOJIIIN-
Ha CHEXXHOTO MOKpOBa IIpUypoUYeHa K JaHamadTam,
pacronaoXeHHBIM Ha gHumax goauH [10]. TTomo6-
HBII acTIEKT ObLI IOATBEPXKIEH I10 pe3yIbTaTaM CHe-
romepHoit cbéMku 2020 1. (cM. Tabm. 1). YBenmmueHue
TOJIIMHBI CHEXKHOTO IIOKPOBA C BEICOTOM, XapaKTep-
HOE IIJISI TOPHBIX TEPPUTOPUIA, Ha CKIIOHAX XMUOUH
BBIPAK€HO HesIBHO. HeOOoJIbIIol BEICOTHBIN Ipamm-
€HT CHEeTOHAKOIUICHMSI, OTMEUEHHBII Ha CKIIOHAX,
XapaKTepU3yeTCs YBEIMICHUEM TOIIIMHBI CHEXXHO-
ro nokposa Ha 7,6 cM Ha 100 M moabpéma. Drta Be-
JIMYKMHA 0Ka3ajach B 5—6 pa3 MeHbIIE, YeM U3Me-
peHHas Ha jemHuKax 3amagHoro IlmuibepreHa B
nomo6HoM nuana3oHe BeICOT [20]. BeicoTHBIC pasnm-
Y1sI TOIIIMHBI CHEXKHOTO ITOKPOBa Ha IIPOTSDKEHHBIX
CKJIOHaX He mpeBbiaioT 0,7 M IIpHU TOJIINHE CHEX-
Horo 1nokpona 6oJiee 1,5 M. boJjiee BbIpaskeHbl BbICOT-

HbIE pa3UYus B BeTMUMHE cHero3anacoB. C yyeéTom
CpelHel MIOTHOCTU CHEXXHOIo MOKPOBa B JieCcy Ha
pasHuHe (0,28 r/cM3) ¥ IIOTHOCTH CHETa Ha TIaToO
(0,38 r/cm?) paznmuusa nocturaor 400 MM B.3., T.€.
Ha IIaTO CHEero3amachl 00jiee YeM BIBOE IIPEBHIIIAIOT
CHETO03arackl B JICCHOI 30HE Ha paBHUHE.

Ha ocHoBe 00pabGoTaHHBIX IOJEBbIX NJaHHBIX,
noJryaeHHBIX B MapTe 2020 r., OblTa cocTaBieHa
KapTa MaKCHMaJIbHBIX CHEr03aIracoB 4acTh X1OWH B
patione Kuposcka (puc. 4). YciaoBus 3MMHETO ce30-
Ha 2019/20 r. xapaKTepu3yIOTCSI BEICOKOI CHEXKHO-
CThI0O — MaKCHUMaIbHOM 3a mocnennue 10 net. Taxk,
Ha 'MC AmaTuTtsl cyMMa ocagkoB ¢ Hosopst 2019 .
no ampeib 2020 r. coctaBuia 349 mm [13] ripu cpen-
HUX 3HadeHusx 242 mM B iepuon ¢ 2010 mo 2020 .
HMcxonHple maHHBIC IS COCTaBICHUS KapThl —
CpeIHNE 3HAYCHMS TOJIIMMHBI CHEXHOTO ITOKpPOBa
M IJIOTHOCTH CHEXHOTO ITOKpOBa B IIypdax, U3-
MEpEeHHBIE Ha BHICOTE IPOMUIC U IIPUBEAEHHBIC B
Tabi. 1 u 2. Pacu€THbIe, cpeIHNE TT0 BBICOTE CHETO-
3aIrachl Ha JJaHAIAa(QTHRIX y4acTKaX JaHbI B Ta0JI. 3.
Ha rpanunax maHama@THBIX Y4aCTKOB BEIMIUHY
CHEr03arnacoB OLICHUBAIN C YYETOM HUX BBICOTHOTO
rpagveHTa, cocTaBuBIIEro 25 MM B.3. (7,6 cM cHera
npu ero cpeaneit miorHoctu 0,33 r/cm?) Ha 100 M
noabéMa. beulo caenaHo qomyleHue, 4To CcpeaHee
3HAYeHUE CHero3anacoB COOTBETCTBYET CpeaHeit
BhIcOTe yyacTka. anee ObL1 MpoBeAEH pacyeT cHe-
ro3arnacoB Ha CPEIHMX BBICOTHBIX YPOBHSIX B KaX-
JIOM THUIIE JIAHAIA(PTOB C YIETOM U3MEPEHHOTO BhI-
COTHOTO IrpaJiieHTa CHErOHAKOILJICHMUSI.

I'paHu1Ibl paiioHa, OXBAaTHIBAEMOI'O KAPTOii, BKITIO-
yaju B ce0s1 BCe OCHOBHBIE TUIIBI JIaHAIIA(TOB, Xa-
pakTepHbIe IJIs1 I0KHONM JyacTu XuOuH. I'paHuIbl
JaHamagTHRIX KOMIUIEKCOB ONpPeIessid IIPU BU3Y-
AJbHOM JIeIM(PPUPOBAHUU TI0 CITYTHUKOBOMY CHUM-
Ky Pléiades-1A ot 26.07.2017 r. ¢ ucrosb30BaHUEM pe-
3yJIbTaTOB aHaJIM3a HAKJIOHA TTOBEPXHOCTH (pacTpoBOe
n300paXkeHre HaAKJIOHAa MOBEPXHOCTH, CO3MaHHOE Ha
ocHoBe Mo3auku ArcticDEM v3.0 ¢ npocTpaHCTBEeH-
HbIM pazpeleHueM 10 M). K ropHbIM M1aT0 OTHOCUIN
MpUBEPILIMHHBIE TOBEPXHOCTU C HAKJIOHOM MeHee 10°.
Hitxe niaTo ropHble NOCTPORKM 0OpaMJISIET TI0sIC Oe3-
JIECHBIX (BEPXHUX) CKJIOHOB, HIXKE KOTOPBIX pacroia-
raeTcsl Mosic FTOPHbIX CKJIOHOB, 3aHSATHIX JIECHOM pac-
TUTEJTLHOCTBIO (HVDKHUX). PABHUHHBIE YYaCTKU THUIIL
JOJIMH, 3aHSTbIe MPEUMYIIECTBEHHO PEIKOJEeCheM,
BKJTIOYAJIY B ce0s1 TEPPUTOPHUIO HA THE TOPHBIX JOJMH C
HaKJIOHOM ToBepXHOCcTU MeHee 10°. beperoBbie TMHUM
03Ep U TpaHULBI aHTPOIIOTEHHO MPeodpa30BaHHBIX
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Puc. 4. Kapra MakcuMaabHBIX CHero3arnacoB okpecTHocTeli I. Kuposck B Xubunax B 2020 r.:
1 — HeT naHHBIX; 2 — U30TUIICHI; 3 — peKU; 4 — TOPHbIC BEPILIMHbI

Fig. 4. Map of the maximum snow reserves in the vicinity of Kirovsk in the Khibiny in 2020:

1 —no data; 2 — isohypse; 3 — rivers; 4 — mountain peaks
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JTaHAAGTOB OMPEAC/ISIIA BU3YaTbHO IO CIIYTHUKO-  BBICOTHBIM YPOBHSIM, PAaCU€THOE 3HAYEHUE CHEro3a-
BoMy cHUMKY Pléiades-1A ot 26.07.2017 r. 'panuiubl  maca Ha KOTOPBIX COOTBETCTBOBAIO IPaHUYHOMY 3Ha-
MEXIy rpagaluysMu (CM. JIETeHAY KapThl HA pUC. 4) B YEeHUIO MeXKIy pa3HbIMU rpagauusmu (500, 600 wim
npenenax JaHamagToB oJHOTo TUma npoBoauian mo 700 MM B.3.). BbICOTHBIE ypOBHM TTPU 3TOM OIpeIesi-
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Ta67mu,a 3. CHerosamacsl B pa17101-1e I/ICC)ICJIOBaHMf/I B IIpefaenax pasinaHbIX ]IaHJII.I.[a(l)THbIX KOMIIZIEKCOB B II€pnojg MaKCuMaib-

HOro CHCrOHaKOIIVICHUA.

Jlanmadraeie yuact- | O61uas mwio- | Jons B uccnenye- | Cpennsia | CpenHuii cHerosanac, usMepeH- | PacuéTHblii cHerosarnac Ha
KU (KOMIUIEKCHI) maap®, kM2 | Moii miomanu, %* | BEICOTa, M| HblIii 110 IPOMUIISAM, MM B.3. CpE/IHEl BBICOTE, MM B.3.

HitxHne cKIIOHBI 15,6+0,8 11,3 430 608+36 612436

BepxHue CKIIOHBI 92,1£1,0 66,5 710 456127 464127

ITinaTo 2,5%0,1 1,8 1070 665+38 714£39

JIHWILA 1OJIMH 23,6%0,9 17,0 370 710141 707141

Osépa 4,7+0,2 3.4 340 185%10 185%10

*3a BBIYETOM TeXHOIeHHO-IPeoOpa30BaHHbBIX JaHIIIA(TOB.

i o LIMP. Tak, Ha BepxH1x O€371eCHBIX CKIIOHAX pac-
YyETHBIN cHero3arac 500 MM B.3. IpUypOUYEH K BLICOTAM
okos10 900 M. Pacu€tHsiii cHerozamac 700 MM B.3. Ha
TIaTO OBUT TTPUYPOYEH K BBICOTaM oKoJo 1015 m.

IIpu mocTpoeHUM KapThl yYUTHIBAJIOCH, UTO IIPO-
CTpaHCTBEHHAasl U3MEHUYMBOCTD TOJIIIMHBI U ILJIOT-
HOCTU CHEXHOTO ITOKpOBa B IIpeaeax KaxXiaoro
TUNAa JaHamadTa Oblj1a HeOONBIION U B Tepecyé-
T€ Ha CHerosariac 0Ka3aJjlaCh CyIIeCTBEHHO MEHb-
II€ YCTAHOBJIEHHBIX Ipafalnii BEJUYMHBI CHETO-
3amacoB Ha kapTe. OTMETHUM, UTO PACCTOSIHUE OT
Y4aCTKOB M3MEpEeHUIi 0 Haubosee OTAaJIEHHBIX OT
HUX y9aCTKOB KapThl (CM. pUc. 4) HEe MpeBBIIIACT
9 kM. MBI nonmyckaem, 4To B MaclliTabe BbIISICH-
HOTO palioHa yCJIOBMSI CHETOHAKOILJICHUS Ha y4acT-
Kax ¢ MOJOOHBIMM TUTIAaMU JlaHmImagTa ObITA OJTN3-
KM Kak II0 TOJIIIMHE CHEXXHOTO MOKPOBa, TaK U I10
MI0THOCTU. [Tpu HEOONbILIOM BHICOTHOM IpagueH-
T€ CHEeTOHAKOIJIEHUS MOJyYeHHbIE TPaHUIIBI pac-
MpeaesieHrs CHEXXHOIr'o IIOKpPOBa HE3HAUUTEIbHO
OTJIMYAJIUCh OT TPAHUIl €CTeCTBEHHBIX JIaHIIIad-
ToB. Hanbosee npotssk€HHasT M MU3MEeHYMBas B TIPO-
CTpaHCTBE I'paHUIIa Ha KapTe MpOoBeaeHa MEXIy 3a-
JIECEHHBIMU HYDKHUMU cKJioHaMu (600—700 MM B.3.)
1 0e3JeCHBIMU BEpXHUMU cKiIoHaMu HuxXe 900 m
(400—500 Mm B.3.). UMeHHO B HMKHUX CKJIOHAX MBI
OTMETUJIM HAaUOOJBIIYIO IMIPOCTPAHCTBEHHYIO 13-
MEHYMBOCTD TOJIIMHBI CHEXXHOTO MOKpoBa. Jlpy-
ryMe rpaHMIb JaHAa(@THRIX KOMILUIEKCOB — rpa-
HUIIBI MEXY 3aJIeCEHHBIMU CKJIOHAMU 1 THUILAMU
noauH (6onee 700 MM B.3.), TpaHUIIBI TOPHBIX TIJIATO
Mexay rpagauusiMu «600—700 MM B.9.» u «boiee
700 MM B.3.» — ObLIM OoJiee OMHOPOIHEI. Pacrpe-
JeJICHUEe CHero3aracoB 110 BBICOTe UMeeT IBa MaK-
cumyMa (cM. puc. 4), MO3TOMY TpaHUIILI «bojee
700 MM B.3.» OTMEYAIOTCS B IBYX CJIyJasiX: Ha BBICO-
Te 275 M B, I0KHOM YaCTU KPYITHOM TOPHOM JOTU-
HBI K 10Ty U Ioro-3arnanay oT KupoBcka, 1 Ha BEICOTE
1015 M. I'paHULIBI MEXXIY TEXHOTEHHO-TIPeoOpa3o-

BaHHBIMU ¥ IPUPOIHBIMU JaHIIIA(pTaAMU OMIpeaeie-
HBI THPPACTPYKTYpOil paitoHa.

OCHOBHOI BKJIaJ B IOTPEIIHOCTH BEIMYMHBI
CHEro3amnacoB Ja€T o1IMOKa B ONPeaeJCHUU TOJIILIM -
HBI CHEXXHOTO ITOKPOBa palapoM Ha HUCCICAYeMOM
npoduie, Kotopas cocTaBisieT 5% B COOTBETCTBUU
C METOIMKOM, M3JT0KeHHOH B pabotax [17, 21]. UH-
CTpYMEHTAaJIbHAsI ITOTPEITHOCTh BECOBOI'O MeToaa
oIpeieJIeHUsI ITIOTHOCTH cHera — 0koJ10 0,01 r/cm3.
OO01ast MHCTpyMEeHTaJIbHasI OIPEITHOCTh OLEHKU
CHerosalraca pacCuUmMThIBajach KakK CpelHeKBaIpa-
TUYHOE 3HAUYCHME MOTPEIIHOCTEN pamapHBIX U3Me-
PEHUI ¥ BECOBOI'O METOIA OIIPeACICHUS IIJIOTHOCTHU
cHera. B UTOre MOTpeIIHOCTD OIpeAeeHUs CHe-
rosamnaca coctaBuia 5,5—6,0% B 3aBUCUMOCTHU OT
nmangmadTHEIX yeaoBuii. CpeaHssl BeIMIMHA CHe-
ro3amacoB ¢ YYETOM ITOTPEIIHOCTH HAaXOIUTCS B
npeneax BEIOPaHHBIX IUAla30HOB UX M3MEHUYMBO-
cTU B JaHAmAaGTHRIX 30HaX, YTO ITO3BOJISET B IIep-
CIEKTUBE ILUIAHMPOBATh OOJiee IeTajJbHbIE MCCIIe-
IIOBaHUS OTIEIbHBIX YIaCTKOB JIaHmIadTa XnuOuH.

MaxkcumaabHbIe CHEro3amachl 17151 TCXHOTeHHO-
npeobpasoBaHHbIX JaHmmadToB (9,1% miomanu
palioHa UccleqoBaHui) He olueHuBanuch. [1ogo0-
HBIE OLIEHKHU TPeOYIOT OTACIbHOIO MCCICIOBAHMS
nepepacipeneeHrs: CHeXKHOTO TTIOKPOBa B Pe3yJib-
TaTe XO3IICTBEHHOM AeSTEIbHOCTH, YTO BBIXOIUT 32
paMKu 3a1a4 JaHHOM paOOTHI.

MaxcuMabHBIe CHETO3arnachl B rpaHUIax Oepe-
TOBBIX JIMHUIT 03€p OLICHMBAJIM Ha OCHOBE M3MEpPEHMIA
Ha 03. Maubiit BynbsiBp 1 Ha 1BYX HEOOJIbIIUX 03¢~
pax B OKPECTHOCTSIX T. AIaTUTHI U T1oc. KyKncBym-
gopp. [loneBrie paboTHI, BEITTONTHEHHBIE B MapTe 2019
n 2020 1T., TTOKa3a7111 TPUHIIATINATLHOE OTIIMIHUE CH-
Tyalluy Ha JIEOSTHOM IOKPOBE 03EP OT OKPYXKAIOIINIX
nangmadgToB. Ha 03€pHOM JieAsTHOM IMOKPOBE TOJILLIM-
Ha CHEXXHOTO ITOKpOBa ObLIa 0oJjiee YeM BIBOE MEHb-
1re, yeM Ha Oeperax. TolmmHa CHEXHOIO ITOKPOBa
coctasisa 35—40 cM, HkHIe 5—10 ¢M U3 KOTOPBIX
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OB 00BOTHEHBI. OTMETHM, UTO 3TH 03Epa PacIToo-
JKEeHBI Ha pa3HbIX BeicoTax — 380, 335 180 m. CHex-
HBIIA TTOKPOB Ha 03E€pax opMUpyeTCs T1ocjie 00pa3o-
BaHUSI IIPOYHOTO JIeAsTHOro Imokposa. [1pu atoM mwist
03€p B paiioHe MCCIeAOBAaHNI TUIIMIECH IIPOPHIB BOIbI
W3-TIOM JISASTHOTO TIOKPOBA B pe3y/IbTaTe AeICTBUS Be-
COBOI1 Harpy3KM CHEXKHOT'O TIOKPOBA.

Ha co3manHO#1 HaMu KapTe BUIHBI OCHOBHBIC
3aKOHOMEPHOCTH pacIIpeAeieHs] CHero3amacos.
HawuGoubiire BeTMInHB MaKCUMAaJIbHBIX CHEro3a-
nacoB (6onee 700 MM B.3.) XapaKTepHBI IS TTOJIO-
TYMX OHWII JOJMH U IIJIaTOO0pPa3HBIX TOPHBIX BEp-
wH. Menpinmu BendnHamu (600—700 MM B.3.)
OTJIMYAIOTCS TNIATOOOpa3HbIe TOPHBIE BEPIIMHEI
Hmke 1010—1020 M 1 HIKHWE YaCTU TOPHBIX CKIIO-
HOB, IIOKPHITBIE JIecOM. MaKcHMMaIbHbIE CHET03a-
Iachl Ha OE3JIECHBIX TOPHBIX CKJIIOHAX CYIIECTBEHHO
MEHBbIIIe, HO YBeJTMUNBAIOTCs ¢ BhicoToi oT 400—500
10 500—600 MM B.3. HauMmeHbIIne cHero3amnackhl
(menee 200 MM B.3.) XapaKTepHBI IJISI IIOBEPXHOCTH
JIEASTHOTO TIOKPOBA 03Ep, YTO CBSI3aHO C OCOOEHHO-
CTSIMU UX JIEIOBOTIO pexXmuMa. bobIiryo 9acTh mio-
manu (66,5%) uccienyeMoilt TeppUTOpUKN XUOWH
(3a BBIY€TOM TEXHOTEHHO-IIPEOOPa30BaAHHBIX JIAH/I -
madToB) 3aHUMAIOT O€37eCHbIe TOPHBIE CKJIOHBI
(cm. Tadm. 3). OcranpHast TEPPUTOPHUS IIPEUMY-
IIECTBEHHO 3aHSITa BBHIIIOJIOXCHHBIMU AHUIIAMU
nosvH (17,0%) u 3a1eCEHHBIMU HIDKHUMHM YaCTIMU
TOpHBIX cKJIOHOB (11,3%). MuHuMaIbHast 10JIsI 3a-
HUMaeMOM IUIOIIAnM XapaKTepHa IJIs IJIaToo0pas-
HBIX TOpHBIX BepiuH (1,8%) u 03€p (3,4%).

Kapra cHerozamacoB oTpaxaeT 0COOEHHOCTH
CHETOHAKOIUICHUS B 3aBUCUMOCTH OT JJaHIIIa(THBIX
YCIOBMIA, MI3MEHEHUS OCAIKOB C BHICOTOI 1 METe-
JIEBOTO IIepepacIpeneacHsI CHera. MakcuMaiabHOe
CHETOHAKOIUICHNE TIPUYPOUYECHO K MOJIOTMM IIOBEPX-
HOCTSIM THWII JOJWH U IIJIATO, MUHAMAJIbHOE — K
TOPHBIM CKJIOHAM 0€3 ApeBeCHOI pacTUTEIbHOCTH.
BricoTHas mudpdepeHnmanst KoamdecTBa BhIIana-
FOIIMX TBEPIBIX OCAIKOB UTPACT 30eCh BTOPOCTEIIEH-
HYIO pOJIb 1 JIy4Ille BeIpaXkeHa Ha IMPOTSKEHHBIX TOP-
HBIX CKJIOHAX C OOJIBIINM IIePeramoM BEICOT.

BriBoapl

B mapte 2020 1. Ob11M TIpOBEAEHBI CHETOMEP-
Hble paboThl B XMOMHCKUX TOpax U B JICCHOI 30HE
B OKPECTHOCTAX roponoB KupoBcka m AmaTHUTHL.
BroinosiHeHa nanamadTHas CHETOChEMKA B TIpee-

JIax XapaKTepHbIX 2J1eMEeHTOB jJaHaiadra XuoOuH:
penKojeche Ha JHHUIAX JOJIMH; HUKHUX 3aJIeCEH-
HbBIX U BEpXHUX O€3JIECHBIX TOPHBIX CKJIOHAX; TIJIaTO;
CMelllaHHOM JIecy Ha paBHUHaxX npearopuit. Pado-
THI BBITTOJTHSIIUCH I10 TIPOMUIISM, TIPOJIOXKEHHBIM Ha
OTHOPOIHBIX YyYaCTKaX MECTHOCTHU, IPOTSKEHHO-
cthio Jo 1,4 xM. Mcnonb3oBaHue reopagapa B ycio-
BUSIX MaCIITaOHBIX CHETOMEPHBIX pabOT IMOKa3ajio
3HAYUTEJIbHBIE TPEUMYIIecTBa MeToaa 0e3 moTe-
pu TouHOCTU u3MepeHuil. I'eopanap «ITuxkop-JIeén»
¢ yactoTtoii curdaiga 1600 MTI' mo3BossieT onpe-
JIEIATh TOJIIMHY CHEXXHOTO MOKPOBA C TOYHOCTHIO
1 cM a1 IUIOTHOTO CHeTra M 2 CM IJIsl PBIXJIOTO.
Takum oOpa3zoM, U3MEpPEHUS TeopazapoM IT0 TOU-
HOCTH CPaBHUMBI C U3MEPEHUSIMU IIyIIOM. bob-
1I0€ YMCJIO U3MEPEHUI TOJIIUHBI CHEXHOTO I0-
KpoBa Ha NIpoGWIsIX, IIPOU3BOIUMBIE C ITOMOIIBIO
reopagapa, Ja€T BO3MOXHOCTbh YCTAHOBUTH IPO-
CTPaHCTBEHHYIO U3MEHUYMBOCTh 3TOI BEJIMYMHBI U
e€ CTaTUCTUYECKIUE XapaKTEPUCTUKU.

JlanamacTHas cHErochEéMKa B YCIOBUSIX MHO-
rocHexxHoi 3uMbl 2019/20 T. Mo3BoJMIA OOHAPY-
KUTh 3HAYUTEJIbHbBIE TPOCTPAaHCTBEHHBIE pa3iv-
YUsl B paclpeaeieHUM CHEXKHOTO ITOKPOBa, KOTOPHIE
O0YCJIOBJIEHBI TJIaBHBIM 00pa30M MPOCTPAHCTBEH-
HOI M BBICOTHON CMEHOU JaHAIAa(PTHBIX KOM-
IUIEKCOB. MaKcuMaJibHbIe CHEero3amnachl (CBBIIIE
700 MM B.3.) MOJYYEHBI AJI51 peAKOJeChs Ha JHUILAX
JIOJIMH 1 Ha TOPHBIX IUIATO, 8 MUHUMAaJIbHBIE (MeHee
400 MM B.2.) XapakTepHbI 1J1s 0€3/1eCHbIX CKJIOHOB
rop ¥ CMEIIaHHOTO Jieca Ha PaBHUHON TEPPUTOPUU.
BrICOTHBIE M3MEHEHUSI CHEro3anacoB BBEIpaKeHBI
JIMIIBb Ha MPOTSKEHHBIX TOPHBIX cKioHaxX. ITo pe-
3yJIbTaTaM U3MEPEHMI Ha TOPHBIX CKJIOHAX OIIpe-
JIeJIEH BePTUKAJIbHbBII IT'PageHT CHETOHAKOTIICHMSI:
25 MM B.3. Ha 100 m.

ITo pesyabTaTamM 00pabOTKM JaHHBIX U3MEpPe-
HUI TTOCTpOEHA KapTa MaKCUMaJbHBIX CHEro3a-
macoB yyactka XubuH (okojo 138 km?) B paiioHe
Kuposcka. Ha kapTe moka3aHo pacrpejaejieHue
CHerosamnacoB B CHexHyto 3umy 2019/20 r., B oc-
HOBY KOTOPOTO MOJOXEHbI JaHHbIE MOJEBbIX 13-
MepeHUlt U 06pabOTKM KOCMUYECKHUX CHUMKOB.
ITo pesynaprataM ucciaenoBaHus 1ypdoB IoJyde-
HbI JaHHBIE O CTPOCHUM CHEXHOM TOJIIIM Ha pa3-
JIMYHBIX JJaHAIadTHRIX yyacTKax. HanboJiee siBHbIE
pa3auyuus OTMEYEHbBI IPU CPAaBHEHUM PE3YJIbTaTOB
nByx 3uM — 2018/19 u 2019/20 rr., KoTOpbie ObLIU
pa3HBIMU 110 YCJIOBUSIM CHeroHakorieHus. Tak, B
00b1uHYI0 3uMy 2018/19 1. cHexxHas ToJja pa3Bu-
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BaJIach 10 TUITY Pa3pbIxJICHUS U 60jiee MOJOBUHLI
TOJIIMHBI CHEXHOTO IMOKPOBAa HAXOIWIOCH B CTa-
IUU KOHCTPYKTUBHOTO MeTaMopdusmMa. B cHex-
Hyto 3umy 2019/20 1. cHexXHas ToJIIa pa3BUBaIACh
10 TUIY YIUIOTHEHUS U €€ CTpOeHUEe ObLIO OTHOCH -
TEJIbHO OJHOPOIHO.

BaaropapHocTu. VccnenoBaHue poCcTpaHCTBEHHOIO
pacIipeie/ieHIsT CHEXXHOTO TTOKpOBa 1 00paboTKa 1mo-
JYyYeHHBIX OaHHBIX MPOBENEHBI IPU MOLAEPKKE
POD®U B pamkax HayuHoro mpoekta Ne 18-05-60067.
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