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CHEXHBIN MTOKPOB 1 CHEXHBIE JJABUHBI

KAYECTBO XAPAKTEPUCTUK CHEKHOI'O IIOKPOBA,
IHOJIYYEHHbBIX HA OCHOBE PEAHAJIN3A ERA 5-LAND
JJIAA TEPPUTOPUN ITEPMCKOI'O KPAA
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PaccmoTpeHbl BOmpockl COOTBETCTBUS MH(GOPMALIMU O CPEIHEMECSIUHOI BBICOTE CHEra, coiepxalleics B
peananuide ERA 5-Land, nannbiM HabmomaTenbHo cetu [TepMmckoro kpasi. [TokazaHo, uto ERA 5-Land
3aBbllIaeT akTUIeCcKre 3HaYeHUST 3TOTo rmapaMeTrpa. B ce30HHOM BhIpaXKeHUU MaKCUMYMbI CHETOHAKOTI-
JICHUSI B peaHaIM3¢e CIBUHYTHI B CTOPOHY OoJiee paHHETo HacTyIUIeHUsI, B MexxronoBoM — ERA 5-Land B
1IeJIOM COOTBETCTBYET (DaKTUUECKOI U3BMEHUMBOCTU BBICOTHI CHETA.

Kimouessble ciioBa: peanann3 ERA 5-Land, xapakrepucTuKy CHEXKHOTO ITOKPOBA, IMOApa3aeaeHUS TUAPOMe-
TEOPOJIOTUYECKOT0 MOHUTOPUHTA, [lepMckuii Kpaii
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BBEAEHUE

CHeXHBII TTOKPOB — BaXKHBIN KJIMMaTOOOpa3yo-
muii pakrop. M3ydyeHne XxapakTepUCTUK CHEXKHOCTU
OCHOBBIBAaeTCSI Ha MH(MOPMALIUM CETU TUIPOMETEO-
POJIOTMYECKOTO MOHMTOpMHIa. Pe3yibTarhl mccie-
JIOBaHUI B3aUMHOTO BJIUSIHUSI CHEXKHOTO TIOKpOBa U
OKpYXalolleil cpeapl AIs1 pa3HbIX paitoHoB Poccuu u
MUpa TIpHuBeIeHBI, HanpuMep, B Tpynax (Kunkel n
ap., 2016; EsceeBa u np., 2017, Korosa, 2019, Kop-
myHoBa u np., 2021). CootBeTcTByomas padoTra
MIPOBOIUTCS B YCIOBUSX IeUILIMTA CBEASHUIA O ma-
paMeTpax cCHera, 4To 0OyCIOBJI€HO HU3KOM MIOTHO-
CTBIO CETH CTAaHIIMI M X HEPAaBHOMEPHBIM pacIipe-
JIeaeHueM. DTO cepbe3Has ImpobeMa it MHOTHUX pe-
TMOHOB, B TOM uuciie [lepMckoro Kpasi, mo3TomMy B
MocjeqHee BpeMsl BCE dallle MCIOJIB3YIOT HaHHEIC
cinyTHUKOBBIX m3MepeHuit (IlomoBa u mp., 2015;
ActagypoB u ap., 2018), moneaupoBanus (Typkos
u ap., 2017; Kypakuna, Muxaiinosa, 2020; Kaauaua
u ap., 2022), pa3audHbIX peaHaJIn30B (XaH U Ip.,
2007; TypkoB u ap., 2016) win KOMOMHUPOBAHHBIX
nomxonoB. K mociemHuM oTHOCHUTCSI pa3paboTaHHAas
B TumpomeruenTtpe Poccnm TexHomorms pacdéra
cHeroHakoruieHus1 SnoWE, ucrionib3yemast 1is1 Bcei
tepputopuu Poccun (Kazakoa, 2015; YypronuH u
ap., 2018).

HMcnonp3oBaHne CITyTHUKOBOM MH(MOPMAIIAH TTPH
0OJIBIIIOM MTPOCTPAHCTBEHHOM OXBaTe UMEET OIpaHu-
YyeHUs IIPY HaJIMYUK 00JIaYHOCTH (B BUAMMOM JIMa-
Ma30He) WJIM B CUJIy HECOBEPIIIEHCTBA BOCCTAHOBJIC-
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HUS XapaKTepUCTUK CHera (B MUKPOBOJHOBOM JIMa-
Ma3oHe) u3-3a HEOIHOPOIHOCTU PACTUTEIHLHOTO
MOKpPOBa WJIW TPUCYTCTBUS JIEASHBIX MPOCIOEK B
cHexkHoit Tone (YypronuH u gp., 2018; Kwurtaen
u 1p., 2020). B MomenbHBIX pacyéTax B KaUeCTBE IIpe-
JIUKTOPOB U BEpUDUKATOPOB MPUMEHSIOTCS UHTEP-
MOJIMPOBaHHbIE B Y3JIbl PEryJSIPHON CETKM JaHHbIE
HaOII0ICHU I METeOPOJIOTMYECKUX CTAHIIM, UTO BHE
3aBUCMMOCTU OT METOJOB WHTEPIOJSILIAU CIIYyXKUT
WCTOYHUKOM JOTOJHUTEIbHBIX TOTPEIIHOCTe, a
TakXe TpeOyeT BbICOKOKAUEeCTBEHHBIX BXOIHBIX Ila-
paMeTpoB.

ITpeumyiiecTBO NMpuUMeHeHUsT MH(pOpMaLIMU, cO-
Jiepxalleics B peaHajin3ax, 3aKJIlouaeTcs B €€ cornia-
COBAHHOCTHU B MPOCTPAHCTBE U BPEMEHU, OXBaTbIBa-
IOIIE TOCTATOYHO OOJBIION IO JJIMTEAbHOCTH IIE-
puo B Iob6aJTbHOM WM PETMOHAILHOM MacliTadax,
a Takke 0ecIIaTHOM CBOOOIHOM JOCTYIIE K TOTOBBIM
K HCIIOJIb30BaHMIO B CTaHAAPTHBIX (hopmaTax naH-
HBIM ITOCPEACTBOM CIIeIMAIM3UPOBaHHBIX BEO-TLIAT-
dopmM (Sheffiel 1 ap., 2006). B To ke BpeMs, Kak U B
cllyyae cO BCEMU YMCIEHHBIMU METEOPOJIOTMYECKU -
MU MPOAYKTaMM, TaHHbIE peaHaln3a JOJKHbBI ObITh
BepUDUIIUPOBAHBI ITyTEM CpaBHEHMS C (paKTUUECKU-
MU HAOJIIOJEHUSIMU.

HccnenoBaHnst XapakKTepPUCTUK CHEXHOIO IO-
KpOBa C MCIIOJIb30BAaHMEM peaHaIM30B IIPOBOISTCS
MIPEUMYIIECTBEHHO HAa OCHOBE IPOIYKTOB CEpUU
ERA EBpomneiickoro 1eHTpa CpeaHeCpOUYHBIX IMPO-
raHo3oB noroasl (ELICIIIT) (MapteiHOBa u 1p., 2021,
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IHIuxoB u np., 2022). Hanpumep, B momenu SPON-
SOR HHctutyra reorpapuu PAH (TypkoB u np.,
2016, 2017; Kutaes u nap., 2020) B KauecTBe BXOTHOMI
nHpopMalIMKY TIPUMEHSIOTCS TaHHBIE peaHalIn3a
ERA-Interim. Kak moka3aHo B padoTax (XaH u 1p.,
2007; Typkos u 1p., 2016; Pelosi u op., 2020) BEIGOD
0o0ycIoBIeH HanboJjiee aaeKBaTHBIM BOCIIPOM3BEIES-
HUEM MOTOMHBIX ITapaMeTPOB, B TOM YHCJIe CHera, I10
CpaBHEHUIO C IPYTUMU peaHaIM3aMMu.

Llenp pa®oOTHI — M3ydyeHUE CE30HHOI U MEKTOI0-
BOM M3MEHYMBOCTHU BBICOTHI CHEXHOIO ITOKPOBa B
ITepMckoM Kpae 1o JaHHBIM CETU THIPOMETEOPOJIO-
ruyeckoro MoHuTopuHra u peaHanusa EILICIIIT
ERA 5-Land. IlpogomkeHo uccieqoBaHUe COOTBET-
CTBMSI MTH(MOpMAIIMU O BBICOTE CHETra, KOTopasl Coaep-
XKUTCS B apXyBe MpPEICTaBJICHHOIO peaHaim3a, JaH-
HBIM HaOJIIOJATEeNbHBIX IIompa3acieHuil (majee —
HII) Pocrunpomera B Ilepmckom Kpae (Kproukos,
2021, KproukoB, Kannnun, 2021, Cugopos, 2022),
MMyTEM YBEIWYEHUSI KOJMYECTBA COMNOCTABISIEMBIX
MYHKTOB 3a CUET MPUBJICUYCHUST MaTePUAJIOB HAOIIO-
JIEHUI TUIPOJIOTUYECKHIX ITOCTOB.

METOJINKA NCCIIEJOBAHUA

McxonHoii nHdopMalueii mocay>XKujiu CpeaHeMe-
CSIYHBIE JAHHBIE O BHICOTE CHEXHOI'O ITOKPOBa U3 pe-
ananu3a ERA 5-Land (Era 5-Land..., 2023) u pe-
3yJibTaThl MHOTodeTHUX (1990—2020 rr.) Habmrome-
HUII 3a BBICOTOM CHEXHOTO IIOKpOBa Ha
25 METEOpOJIOTUYECKUX CTAHIMIX U 31 TMAPOIOTU-
yeckoM mocty Ilepmckoro kpast (MeTteoponorude-
CKUI eXXeMeCIYHUK..., 1990—2020).

Heob6xommMocTh ipuBieYeHUS JONOIHUTEIbHOMN
nH(OopMaIIMK onpeneaeHa HeAOCTaTOYHOM IIJIOTHO-
CThIO CTAHLIMOHHBIX HAOMIOAeHUT 32 XapaKTepUCTH -
KaMM CHeTa 13-3a 0COOEHHOCTe (hr3nKo-reorpadu-
yeckoro nojoxeHus Ilepmckoro kpast (MHOrooopa-
3ue (popM peibeda, 00yCIOBICHHOE MEePEXOAOM OT
Bocrouno-EBpormeiickoii paBHMHBI Ha 3amaie K
VpanbcKuM ropaM Ha BOCTOKE 1 pa3BUTOM TMApOrpa-
¢duyeckoii ceTblo, HEpaBHOMEPHO pacIipenesiéHHast
pacTUTEILHOCTD). AHAIN3 JOCTATOYHOCTA MaTepura-
JIOB, KOTOpPBIE COIEpXKaT JTaHHbIE O IlapamMeTpax
CHEXXHOCTHU, C YUETOM YCJIOBHO HEOOXOIUMOTO yaa-
JICHUSI OT ITyHKTa HaOmoneHuii He 0ojee yeM Ha 50 Km
(MUHUMAJIbHOE PACCTOSIHUE MEXIY IBYMsI CTaHIIMSI-
mu B [lepMcKoM Kpae), mokasai, 4To AefCTByIoIIas
CeTh METEOPOJIOTMYECKMX CTaHIMK OOecIeYrBacT
MMOKPBITE TEPPUTOPUU PErMOHA, COOTBETCTBYIOIIEE
0003HaYeHHOMY orpaHudeHuio Ha 44% (Cumopos,
2021). Ecin Ha ceBepe perrvoHa (B npenenax Bepxae-
kamckoii, Kamcko-KensrmMuHckoit m S3pBHHCKO-
Buiiepckoii HU3MEHHOCTE) paclipelnejeHue cHera
OTHOCUTEILHO PaBHOMEPHO, TO LIEHTpajibHasi, I0ro-
BOCTOYHAsI ¥ BOCTOYHAas yactu [lepMckoro kpas oT-
JIM4arTCs pa3zHooOpa3ueM ¢opM peinbeda U pacTu-
TEJIbHOCTH, YTO IIPUBOIUT K 3HAYUTEIbHBIM HEOTHO-
POMHOCTSIM 3ajJieTaHMsI CHEXHOTO MOKpOBa, IS

KPKOYKOB wu np.

OLIEHKM KOTOPBIX JaHHBIX TOJIBKO CTAHLIMOHHBIX Ha-
omoneHuit HegoctatouHo. C yu€tom pagmuyca 50 KM
KUCIOJIb30BaHUE WHMOPMALMU TUAPOITOCTOB HAET
BO3MOXHOCTh YBEJIUYUTH OOIIYI0 OO0ECIIEYeHHOCTh
TEPPUTOPUM Kpast JaHHBIMU O XapaKTepUCTUKAX
CHEXXHOTO IIOKpOBa 110 76%.

CpenHee 3a Mecsl] 3HAaYEHNE BbICOTbI CHEXHOTO
IMOKpOBa Ha HaOJIOIaTeNIbHBbIX IMYHKTax TMOJy4YeHO
MyTEM AEJeHUSI CYMMBbl JaHHBIX €XEeCYTOYHBIX Ha-
OMoaeHUI MO CTallMOHAPHBIM CHETOMEPHBIM peii-
KaM 3a MecsI1l Ha YMCJIo JHel co cHeroM. MHdopma-
s no nyHkram I[lepmckoro Kkpasi 1 MeTonukKa pac-
yéTa XapaKTepUCTUK CHera MpeacTaBieHbl B
MaTtepuanax Ypaiabckoro YI'MC (Meteoposoruue-
CKUI exXeMeCSIYHUK..., 1990—2020 rr.). MHoroner-
HUE psiAbl TTapaMeTPOB CHEXXHOCTU, ONMYyOJIUKOBAaH-
Hbl€ B YKa3aHHOM HMCTOYHUKE, OTBEYAIOT KPUTEPUIM
OIHOPOJIHOCTH.

B pamkax aHainM3a NMpOBOJAUIOCH COIIOCTAaBJIEHUE
pE3yJIbTaTOB PacUyE€TOB CpeaHEMECSUHbIX 3HAUCHMI
BBICOTHI CHeTa (B CAHTUMETPaX) C MACCUBOM JIaHHBIX
ERA 5-Land. OnHoit u3 3a1a4 Oblj1a MpoBepKa HaJIM-
YUl UJIU OTCYTCTBUSI CBEIEHUI O CHEXKHOM TTOKPOBE
B Havase (OKTSIOpb) 1 KOHIIe (Maii) ero 3ajieraHus 110
JMIaHHbIM peaHau3a, €CJM COOTBETCTBYIOIAs WH-
dopmanust oTpaxkeHa B MaTepuanax HaOIoaaTeNb-
HBIX MYHKTOB. [1py BEBIMUCICHNUM UCTIOIb30BaHbI Ma-
TepuaJlibl ¢ BbICOTOI cHera He MeHee 0.5 cM.

B pmampHeiineM OBLT TIpOM3BENEH pacyeéT pa3HO-
CTH CpaBHMBAEeMbIX BEJIMYMH, KOTOpasi MPUHSATA 3a
BEJIMYMHY OIIMOKK. MeToauka pacyéToB OMMucaHa B
(Kproukos, 2021). Pesynabrarhl pacy€ToB, paBHbIC
5CcM M MeHee, CUMTAJIMCh HEe3HAYUTEJIbHOM OIIMO-
KO, T.€. peaHaIM3 JOCTATOYHO TOYHO BOCIIPOM3BO-
JINT peajbHble 3HaYeHMsI BBICOTHI CHera, oT 5 1o 10 cm —
MaJIO3HAYMMOM, KOIJla peaHaInl3 MOXHO HCIIOIb30-
BaTh C YYETOM JIOIIOJHUTEIbHOM KoppeKuuu, oT 10
o 15 cM — 3HauuTeNbHOI 1 6oJiee 15 cM — HeynoBJIe-
TBOPUTEJIbHOI, KOTAa peaHalu3 B CHIY KaKUX-TO
MIPUYMH HEe OTpaXkaeT peaJibHyIO KapTUHY.

IMpu dopmupoBannm KapTorpadmuiecKnx M300-
pakeHUI IIPOCTPAaHCTBEHHOTO pacIpeIeICHUS O -
OOK 1151 yIy4llIeHUsI BOCIIPOU3BENCHUSI PE3yIbTaTOB
WHTepnoasiuuy Ha TrpaHuliax IlepMmckoro kpast no-
MOJHUTEIBLHO OBUIM MHPUBJIEYEHBI JAaHHBIE MHOTO-
JIETHUX HaOJIOOEeHWI 3a XapaKTepUCTUKaMU CHEX-
HOTO MOKpOBa HanboJiee OJIM3KO PaCIIONIOXEHHBIX K
HUCCIeAyeMOMY PEruoHy CTaHIUil  pecrnyOauK
VYnmyptus (3), bamkoprocran (2), Komu (3), XaH-
ThI-MaHCUICKOTO aBTOHOMHOIo okpyra (/) u
CaepayioBckoit oomactu (3) u3 apxuBoB Becepoccuii-
CKOTO HayYHO-MCCIEA0BATEILCKOTO MHCTUTYTA THUI-
poMeTeopoorniyeckoit nHpopmanuu — MupoBoro
neHtpa maHHeix (BHUUTMHMW-MI) (BynsiruHa
u ap., 2014).
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KAYECTBO XAPAKTEPUCTUK CHEXHOTO ITOKPOBA

PE3VJIBTATBI U OBCYXIEHHUE

Ouenka adekeamuocmu 60Cnpou36e0eHus peanaiu-
30m ERA 5-Land ceéedenuii o naauuuu cneea. YBeamde-
HUE JeTallu3alui CBeACHUI O HAJIMYUU CHEXHOTO
IMOKpOBa 3a CUET NPUBJICYCHUST JAHHBIX TUIPOJIOr-
YEeCKUX MOCTOB IPUBEIO K CHIUXKEHUIO KOJMYECTBA
COBIaJICHUI MeXy (pakTUUeCKMMHU HAOTIONECHUSIMU
Y peaHaJIM30M KakK JIJIsl OKTSIOPSI, TaK U JIJIsI Masl 110 OT-
HOIIIEHUIO K CITy4Jalo, KOraa MCIOIb3yeTcss MHPopMa-
LUST TOJBKO cTaHLMii. Kak M3BeCTHO, peaHaIn3 — 3TO
pe3yJibTaT MOJEJIMPOBAHUS THUIPOMETEOPOIOrnYe-
CKHX ITPOLIECCOB Ha OCHOBE AOCTYITHOM (haKTUUECKOI
nHpopMmatmm. CiienoBaTeIbHO, OTHONW M3 IIPUYNH
pacxoxXAeHWIT MOXKHO Ha3BaTh IOKa €1IE HEAOCTATOY -
HOE Ka4eCTBO MOACIMPOBaHUs (DOPMUPOBAHUS U TIe-
pepacnpenesieHns cHeskHoro mokpona B ERA 5-Land.

B okTts10pe cooTBeTcTBHME MHMOPMAINUA B IBYX
MaccuBax oTMedaeTcs B 73% ciydaeB, 4To Ha 14%
MeHble, yeMm B (Kproukos, Kanunun, 2021). MuHu-
MaJIbHOE YHCJIO COBIIABIIMX JAHHBIX 3a(hMKCHPOBa-
Ho Ha nocTy Tpouua (puc. 1, a), KOTOpbIiA OTHOCUTCS
Kk KaMckoMmy BomoxpaHWJIMINY, MaKCHUMaIbHO BO3-
MoXxHoe¢ — B HOBOBMIBBEHCKOM, B NOJIMHE PEKH,
PacCMoOJI0XEHHOM B TOPUCTOM MECTHOCTU, MOKPBITOM
XBOMHBIM jJecoM. OTMETUM, UTO MO JaHHBIM CTaH-
LI1I1 TIOJITHOTO COBIIAIEHMUS CBEISHMIA 32 paccMaTpu-
BaeMBIil TIEpUOJI HU 10 OAHOMY ITOIpa3aeeHUIO HET.
C Opyroii CTOpOHbBI, BCE 30HBI C COINIACOBAHHOCTHIO
JaHHBIX B 50% 1 MeHee CBSI3aHbI C TTOKAa3aTeJISIMU 10~
cToB. OCOOEHHOCTH PaCITOJIOXKEHUS TTOCTOB IIPUBO-
ISIT K TOMY, YTO TUIPOMETeOopoIorudeckass MHPop-
MaIus, KoTopas IOCTynaeT U3 IMoJ00HBIX Ha0Iroaa-
TEJIbHBIX NYHKTOB, XapakKTepHa s HeOOJbIIoMi
Mpuieralolleil TeppuTOPUM U, B CHUIIy MaciTaba, uc-
IIOJIb3yEMOTO B peaHalin3e, MOXKET He 0TOOpaKaThCs
B HEM. HeTouHOoCTM TIpM cpaBHEHMU peaHalu3a
daKkTUYEeCKUX HAOIIOASHUI IIpU TaKOM Ioaxoje Oy-
YT COXPAHSATHCS OO TeX IOp, ITOKa MAacIITad CeTKU
OyIeT He MeHee IUIOILIAa TEPPUTOPUHU, TIpujeraio-
el K HabJIrogaTeJIbHOMY IYHKTY, Ha KOTOPOM IIpO-
W3BOISTCS HAOMIONEHUSI 32 CHEXHBIM ITOKPOBOM.
Kpowme Toro, kauecTBO HaOIIOACHMIT HA TOCTAX YaCTO
OBIBAcT HIDKE, YeM Ha CTAHIMSIX, YTO TaKKE MOKET
CKa3bIBaTbCsl Ha pe3yiabTaTaX COIIOCTaBJICHMS IaH-
HBIX.

HamnbGoinee 01m3kue 3HaueHUsT (paKTUUIECKOIM WH-
dopMalLIi 0 HAJIMYUM CHEXKHOTO ITOKPOBA U JTaHHBIX
peaHanm3a HaOMIOMaIOTCs IIPEUMYIIECTBEHHO B 3a-
MagHbIX PAaBHUHHBIX WU BOCTOYHBIX IIPEATOPHBIX U
ropHBIX paitoHax. Ha o61eM ¢oHe Boiaessitorcs 1992
u 2014 IT. ¢ paBEHCTBOM ITO0 BCeM HaOII0maTeIbHBIM
MMyHKTaM, KaK MO CTaHLMSIM, TaK M moctam. lleH-
TpajibHasi TEPPUTOPUS XapaKTepPU3yeTCs NepeceUEH-
HEIM pelibedpoM U BimssHueM KaMckoro BomoxpaHu-
JIUILA U CBSI3aHHOI PEYHOI CETH, YTO CKa3bIBAETCS
Ha (OPMUPOBAHUU U paACIpPEICICHUN CHEXHOCTHU.
3epKajio BOOOXPaHWINIIA IIPOTIKEHHOCTBIO OKOJIO
250 xM m mmmpuHOM Mectamu 1o 30 kM popMupyeT
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OTKPBITOE POBHOE ITPOCTPAHCTBO, KOTOPOE YCUINBA-
€T MeTeJIEBbIil IIepeHoC. MHOTOYMCIIEHHbIE TIPUTOKHU
MMEIOT XOPOIIO BEIPpaXXKEHHBIE TOJMHbBI, B YCThEBBIX
yJacTKax o0pa3yioT 3aJuBhl W IIECH. M3BUIMCTHIC
CKJIOHBI OeperoB, B OCOOEHHOCTH, PaCIOJIOXEHHBIC
o, OOJIBIIMM YIJIOM K IIpeo0JIafalolIuM HallpaBiie-
HUSIM BETpa, CIyXaT €CTeCTBEHHBIMU TTPETISITCTBUS -
MU, UTO B CBOIO OUYepedb CIIOCOOCTBYET CHETOHAKOII-
JICHUIO.

B Mae naHHbIe paclIMPeHHON CETM MOHUTOPUHTA
U peaHalln3a coBITanaloT B 53% cirydaes (cM. puc. 1, 6),
yTo Ha 20% MeHBIIIE, YeEM B CIydae UCIOIL30BaHUs
TOJILKO CTAaHLMOHHBIX MaTepuanoB. 3a 30-JeTHHIA
nepuos He 3a¢UKCUPOBAHO HU OAHOTO COBMAAEHUS
OMHOBPEMEHHO BO BCEX CPaBHUBAeMBbIX IyHKTaXx.
HauGosnblilee 4uMCiIO HECOOTBETCTBUII OTMEUYEHO B
mae 2014 1. (14 cranuuii u 28 moctoB). OCOOEeHHOCTHU
aTMocdepHoil uupkyasauuu B amnpeine 2014 r. (cMme-
ILIeHME Ha 3araji a30pCKOro aHTULIMKJIOHA Y HEOObIU-
Hasi UHTEHCUBHOCTb LIEHTPOB MCJaHJACKOTO MWHU-
MyMa) BbI3BIM Pe3KUe KoJeOaHMsI MOTOAHBIX YCI0-
BUli Ha Ypaje. B pe3ynbrare HabmonaaIuch paHHUMN
CXOJl CHera B cepelMHe Mecslia U 00pa3oBaHUE Bpe-
MEHHOTI'0 CHEXXHOTO TTOKpOoBa B TpeThbeit Aekane. Ko-
Hell arpesisi MU Hadyajlo Masl XxapaKTepu3oBaIuCh UH-
TEHCUBHBIMU BOJIHAMU TeIljia, KOTOPbIE MPUBEIU K
OKOHYATEJILHOMY ITIOBCEMECTHOMY CXOIy CHera.
ITo nanubiM ERA 5-Land cHeXHBII TTOKPOB coxpa-
Huicda. CienoBarejibHO, aHOMaJbHbIE TMOTOJHbBIE
YCJIOBUSI B TeKyllleM BapMaHTe peaHajlu3a, Kak U B
npenbiayimx Bepcusix (Kproukos, 2021), orobpaxka-
IOTCSI O-TIPEXKHEMY He BITOJIHE aleKBaTHO.

AHanu3 pacxoXIeHWi MoKa3bIBaET, YTO B MaCCH-
Be ERA 5-Land kak B okTa0pe, Tak U B Mae B 98%
cllydyaeB OTMeUaeTcsl HUIM4YMe CHera B 30Hax pacro-
JIOXKEHUSI TUAPOJIOTUYECKUX MTOCTOB, B TO BpEMSI KaK
HaOoaaTe)IsSIMU OH He ObUIT 3acdukcupoBaH. C yuye-
TOM HEUCIIOJIb3YEMbIX MIPY pacuéTax 3HaUYeHUM cpe-
HEMECSYHOU BBICOTHI CHEXHOIO IMOKpOBa MEHee
0.5 cMm, KoTOphIe MPUBEACHEI B peaHain3e, abCOJIIOT -
Hoe oTcyTcTBUe JaHHBIX B ERA 5-Land nipu ux Hanu-
YMU1 Ha TTocTax HabmomaeTcs Beero 4 pasza (0.2%) 3a
30 ner. Ha cTaHIusIX MOYTH IIOJIOBUHA CJy4aeB B
OCEHHUI Mecsll CBsI3aHa ¢ (haKTUUYECKUM HaJIMureM
CHEXXHOTO TOKpPOBa TaM, TJe €ro He OIpenessieT pe-
aHaiu3, B BeceHHUil — 20%.

C ogHOIi CTOPOHBI, OTCYTCTBUE JaHHBIX O CHETE B
TOM WJIM THOM HAOJII0IaTeIbHOM MYHKTE MPU €ro Ha-
nnunn B MaccuBe ERA 5-Land MmoxeT OBITh CBSI3aHO
C TeM, YTO M3MEPEHUs Ha METEOIUIOIIaaKaX NUMEIOT
TOUYEUHBI XapakTep. ClenoBaTeIbHO, BO3MOXEH Ba-
PMaHT, KOIJa Ha IUIOLIAAKe CHEXHBII ITOKPOB HE Ha-
OJroAalIcs, HO 3aJieTayl B OKPECTHOCTSIX CTAHIIUY WA
nocta. B Takoit cuTyalu MoxeT IToMo4b MHGOpMa-
LI O CTENEHM NOKPBLITUSI CHETOM OKPECTHOCTEM
IMyHKTa HAOJIIOJEHUI, OMHAKO B METEOPOJIOTMYECKUX
eXXeMeCSIYHUKAX TaKue CBeleHUsI He MyOJIMKYIOTCS.
CHeroMepHbIe MapIIpyThl, WHGOPMAIIUI 1O KOTO-
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Puc. 1. CoorBerctBUe (%) NaHHBIX O HATMYUKU UH(POPMALIUK O BBICOTE CHEXXHOT'O MOKPOBA Ha MOAPa3AeICHUsIX THAPOMETEO-
ponormdyeckoro mouutopuHra [lepmckoro kpast u B peaHanimze ERA 5-Land 3a mepuon 1990—2020 rT.: @ — OKTSIOpB; 6 — Maif;

1 — cTaHIMK; 2 — MOCTHI.

Fig. 1. Coincidence (%) of data on the availability of information about snow depth at hydrometeorological monitoring points in
the Perm Region and in the ERA 5-Land reanalysis for the period 1990—2020: a — October; 6 — May; 1 — stations; 2 — posts.

PBIM IIPUBOIUTCS B €XEMECIYHMKAX, TAaKKE CIIy:KaT
MCTOYHUKOM JAaHHBIX O XapaKTepUCTUKaxX CHera 3a
npenejaaMy IUIOIAIKM, B TO Xe BpeMs B CHIY OCO-
OEHHOCTEIl OpraHM3alM II0JOOHBIX HaOIIOACHUIA
MapuIpyThl CYIIIECTBYIOT HE BO BCEX IIyHKTaX HaOJII0-
JIEHWIA, 4aCTO TIEPEHOCSTCS, UYTO HApyIIaeT OMHOPO/ -
HOCTh nH(MopManmu. UMeroimecs: CBeIeHUST, TAKUM
oOpa3oM, HEOOXOOWMO COIIOCTABJISTH C HAaHHBIMU
CTallMOHAPHBIX HAOMIOOECHUIA, YTO SIBISIETCS TEMOit
OTIEJBHOTO UCCIIENOBAHMS.

C pyroii CTOPOHbBI, HAUIMYKE CHEeTa Ha CTaHIIMSIX,
KOIJa OHO He OTMEUEeHO B peaHalu3e, MOXET ObITh
CBSI3aHO C TIPUXOAOM IIEPBBIX OCEHHUX WU BO3Bpa-
TOM BECEHHUX XOJIOA0B, KOTOPBIE COMPOBOXIAIOTCS
BBITTAICHUEM TBEPIBIX OCAIKOB BILUIOTh 1O YCTAHOB-
JIEHUSI BDEMEHHOTO CHEXKHOTO ITOKpoBa. KocBeHHBIM
MONTBEPXKICHUEM CIYKUT HAJIMYME CHEra B OTHEJb-
HBIE IeKaabl KCCIeayeMOoro Mecsiia. Takast cCuTyanust
He Bcerma oToOpaxaeTcsl B MOASIbHBIX JAHHBIX IJIO-
0aJTbHOTO YPOBHS

Bbvicoma cnescrnoeo noxposa. Vicnonb3oBaHue pac-
IIIMPEHHOM MH(OpPMALIMKU O BbICOTE CHera IMoATBep-
JKIaeT MOJIyYeHHbI paHee BbIBOJ O TOM, YTO CpeaHe-
MECSTYHBIE 3HAYEHMST BBICOTBI CHEXXHOTO ITOKpOBaA,
KoTopble coaepxarcsa B peaHanude ERA 5-Land, B
IEJIOM TIPEBHIIAIOT JaHHBIE TUAPOMETEOPOIOTHYIEC-
CKOTO MOHUTOPHWHTA, KaK IT0 MH(pOpPMAIIUM CTaHIII
(Kproukos, 2021, KpioukoB, Kanunun, 2021), Tak u
no mmoctaM (ta6a. 1). DTo mpeBhIlIeHNE, OCPETHEH-
HOE 3a OKTA0pb—Mali, XapakTepHO I 52 Habmoma-
TEJbHBIX ITYHKTOB 13 56 (93%), cocTaBiIsIsI B CpemHEM
7 cm. CoBnageHue UCCIIeIyeMbIX XapaKTEPUCTHK OT-
MmevaeTcsd Ha craHuuM KymbiMkap m mocty Ilydybe
O3epo (puc. 2, a). 3aHKeHNE peaHaIM30M oKa3a-
TeNel, Kak ObIO paHee OTMEYeHO, 3aUKCUPOBAHO
TOJbKO Ha ctaHLusax Oca u HoxoBka.

HesnaunrenbHast ommbKa peaHaan3a CBOMCTBEH-

Ha TIPEUMYIIECTBEHHO ITyHKTaM, PacCITOJIOXEHHBIM
Ha 3amane IlepmMckoro kpasi, Co cMeleHreM 30HbI B
FO>KHOM 4YaCTU perMoHa Ha BOCTOK (CM. puc. 2, a). Ot-
JEQ U CHET Ne 3

TOM 63 2023
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Taomuna 1. CpenHue 3HaueHMs1 aOcoMoTHOM ommoku peaHaim3a ERA 5-Land mo oTHoleHUIo K JaHHBIM HaOTIOACHUN B
roapasnejeHUsIX THApOMEeTe0OPOI0TMYeCKOro MOHUTOprHIa Ha Tepputopun IlepMckoro kpas 3a nepuon 1990—2020 rr., cMm
Table 1. Average absolute error values of the ERA 5-Land reanalysis in relation to the observation data at hydrometeoro-
logical monitoring points of the Perm Region for the period 1990—2020, cm

Mecsig
IMoct cpenHee
OKTSIOph | HOSIOPH | meKabpb | sSHBapb | (eBpasiib | MapT arnpesb Mait
Kepoc 0 2 6 3 -1 -6 6 2 1
OHBLT 0 3 6 6 3 -3 4 0 2
CepreeBcKuit —1 4 7 6 5 —1 9 1 4
Bonpior 0 6 11 16 15 11 21 3 10
Bynnbipbs 9 16 19 14 7 22 7 12
MurtpakoBa 0 9 15 16 11 5 17 3 9
Ps6uHuHO —1 6 9 11 6 0 14 2 6
Huxnss S3bpBa 0 6 13 16 14 10 18 3 10
KepueBckuii 1 5 9 11 10 6 11 1 7
KyBa —1 4 8 8 7 2 9 1 5
Omuo6 1 5 10 12 10 6 10 1 7
Cnynka —1 4 10 11 12 7 9 1 7
Maiikop 1 6 10 13 11 9 15 2 8
Yerp-TToxBa 1 4 10 11 10 7 15 2 7
WUnbuHckuit 0 8 15 20 20 21 25 2 14
Kaparait 0 3 6 6 5 1 2 0 3
Yerp-Urym 1 7 12 12 10 5 14 1 8
Kuzen 1 9 12 14 9 24 9 10
ITepemckoe 0 6 14 16 16 15 20 2 11
YcbBa 1 5 10 7 3 2 25 6 7
HoBoBuwibBeHCKMIT 0 7 12 12 8 0 11 5 7
B.-Y. l'oponku —1 5 10 12 10 7 14 1 7
Tpowuria 1 8 15 16 17 18 21 3 12
KazsimoBo —1 5 16 21 20 21 9 0 11
KanuHuuxo -1 2 9 9 7 3 0 -1 3
Enoso 3 13 19 24 32 24 1 15
bapna 0 5 13 14 12 11 8 0 8
Cyna 0 3 9 11 9 6 —4 0 4
Bbab6ka 0 5 13 15 14 14 12 0 9
Bonpiroit l'oHnsip —1 4 14 20 21 18 3 0 10
[yure O3epo 0 3 7 3 -3 -9 -2 -1 0
cpemHee 0 5 11 13 11 8 12 2 8

MeYaeTcsl HEKOTOPBI POCT BETMYUHBI OTKJIOHEHMIA
Opu IepeMelleHUN K CEBEPO-BOCTOKY, UTO MOXKET
OBITH CBI3aHO C ITOCTEITIEHHBIM YCUJIEHUEM BIIUSITHUS
VYpanbCKMX Top, a TAKKe YIIJIOTHEHUEM U U3MCHEHM -
€M XapakTepa pacTUTEJIbHOTO MOKpoBa. M3MeHYM-
BOCTb OIIMOOK XapaKTepu3yeTcsl YBEIUYCHUEM 3Ha-
YeHUI1 ¢ 10T0-3alaa Ha CeBepO-BOCTOK, HAOJII01aeT-
CsI CXOJICTBO C TIPOCTPAHCTBEHHBIM pacIpeacicHIeM
BBICOTHI CHEXKHOTO TIOKPOBa Ha TEPPUTOPUM PETMOHA
(Ucromuna, 2019; Kproukos, 2021). B To ke Bpems
Ne 3 2023

JIEQ M CHET  Tom 63

BBIOCTIAIOTCA OTAC/IIbHBIC 3O0HBI B03MYH_[CHI/II71, BbI-
3BaHHbIC JIOKAJbHBIMU OCOOEHHOCTSIMU B MeECTax
PacCIIOJIOKECHU A HaOI0aaTeIbHBIX ITYHKTOB.

BenuuuHBI pacxXokaeHWT Ha F0ro-3arajie oTJinda-
JOTCSl 3HAYUTEJILHBIMU KOHTpACcTaMU, YTO CBSI3aHO C
MpOSIBIICHUEM BIUSHUS BOTKMHCKOro BOIOXpaHU-
ymma. Tak, cranuus HoxoBka u moct EnoBo Haxo-
JISITCSI HAa IIPOTUBONOJIOKHBIX 6eperax p. Kamel. Jlo-
KallbHble OCOOEHHOCTU PACIIOJIOKEHUSI ITYHKTOB
OPUBOIAT K TOMY, UYTO NPU OTHOCHUTEIHLHO MajoM
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Puc. 2. PazHuiia Mexny HaGTIONSHUSIMU 32 BBICOTOM CHEXXHOTO MOKPOBA B MOIpa3ie/eHUSIX THIPOMETEOPOIOTMYECKOTO MO-
HurtopuHra [lepmckoro kpasi u gaHHbIMU peaHann3a ERA 5-Land 3a nepuon 1990—2020 rr.: @ — cpenHsist abCoMOTHAs OO~
Ka, CM; 0 — CpelHsisi OTHOCUTEIbHAas olnbKa, %; I — cTaHluMu; 2 — MOCTHI.

Fig. 2. The difference between observations for snow depth at hydrometeorological monitoring points in the Perm Region and
the ERA 5-Land reanalysis data for the period 1990—2020: @ — average absolute error, cm; 6 — average relative error, %; I — sta-

tions; 2 — posts.

PacCCTOSTHIM MEXKIY HUMU CPEIHSIST pa3HUIIa JaHHBIX
0 BBICOTE CHera cocraBiisieT 6onee 15 cMm (Cumopos,
2021). Kpome Toro, B McclieAyeMoi BepCUM peaHasIu -
3a pacu€T XapaKTepUCTUK CHEKHOCTHU MPOU3BOAUTCS
B 3aBUCHMOCTH OT THUIIa ITOBepXHOCTH. Slueiika pe-
aHajm3a, B KOTOpyIlo momnagaeT HoxkoBka, cCOOTBeT-
CTBYET 3epKaly BOIOXpaHWINIIA, a E1oBo — 3eMHOI
noBepxHocTu. CoyeTaHMe YyKa3aHHBIX (haKTOpOB
MPUBOINT K HEYIOBJICTBOPUTEIbLHBIM Pa3IMINSIM
MeXIy McclieayeMbIMUA MaccuBaMu JaHHBIX (107% B
OTHOCUTEIbHOM BBIPAXKEHUM).

Ha ceBepo-Boctoke Ilepmckoro kpast HaGmIoOa-
TeJIbHBIX MYHKTOB HeMHoTro. CtaHuus Bas, nis Ko-
TOpoOil abCcoNoTHAs OIIMOKA peaHalud3a COCTaBuUJa
18 cM, HaxoOUTCI B KPYITHOXOJIMMCTOH MECTHOCTH
CO 3HAUYUTEJIbHOU 3ajiecéHHOCThIO. ban3koe moJo-
KEeHUE K YpallbCKUM ropaM NpUBOIUT K UBMEHUMBO-
CTU BBICOT OKpyxXatoliero peiabeda ot 70 o 600 m.
M3MmepeHnsT XapakTepUCTUK CHEXHOIO TOKPOBa

MPOU3BOAATCS B PEYHON JOJIMHE U COOTBETCTBYIOT
TOJBKO €ii, TIO3TOMY B TOPHOI MECTHOCTHU OHUA MOTYT
oTnyarbcs. B To Xe BpeMsi KBaapaTt CETKU peaHalu-
32, KOTOPBIMI COOTHOCUTCSI CO CTaHLIME, U3-3a MPOo-
CTPAHCTBEHHOTO pa3pelleHUs] OXBaThIBaeT KaK peu-
HYIO JOJIMHY, TaK U OKpPYXalollyto Tepputoputo. Ta-
KM 00pa3oM, B peaIbHOCTH BEJIMYMHA OIIMOOK Ha
CEBEPO-BOCTOKE PErMOHAa MOXET CYIECTBEHHO OT-
JINYAThCS OT TTOJTyUYeHHbIX 3HaUY€HU I KaK B OOJIbIIYIO,
TaK U B MEHbBIITYIO CTOPOHBI.

Hzmenuusocmo 6vicomot cHexcnozo noxposéa. Pac-
HIUpeHue ucciaeanyeMoili nHpopMalluy 3a CYET MpH-
BJICYECHUSI JaHHBIX THUIPOJOIMYECKMX IIOCTOB HE
MpPUBEJIO K KAUeCTBEHHBIM U3MEHEHUSIM HU B CE30H-
HOM (pucC. 3), HU B MEXTOI0BOM (pHcC. 4) XO1e BbICO-
ThI CHEXXHOTO TTOKpoBa. Kak 1 B ciiyyae UCIIOIb30Ba-
HUS TOJBKO CTAHIIMOHHEIX MaTEPHUAJIOB, OTMEYaeTCs
npesbiiieHne maHHbIX ERA 5-Land xHam dakruue-
cknMu HabmoneHusIMA. O 3aBBIIIIEHUN TEKYIIIUM pe-

JEQ U CHET Ne 3

TOM 63 2023
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Puc. 3. CpenHue MHOTOJIETHUE MECSTYHBIC 3HAYEHMS BBICOTBI CHEXXHOTO MOKPOBa Ha Tepputopru [TepMcKoro Kpasi o JaHHbIM
noapasaeaeHUi THIPOMETEOPOJIOrnIecKoro MoHUTOprHTa 1 peaHammia ERA 5-Land 3a mepuon 1990—2020 rr.: / — Habm0-

JIeHUsT; 2 — peaHalIu3s; 3 —10BepUTEIbHbII nHTEpBaI (95%).

Fig. 3. Average long-term monthly values of snow depth on the territory of the Perm Region according to the data of hydromete-

orological monitoring points and reanalysis of ERA 5-Land for th
fidence interval (95%).

e period 1990—2020: 1 — observations; 2 — reanalysis; 3 — con-
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Puc. 4. CpenHsisi BbICOTa CHEXXHOTO IMTOKpOBa Ha Tepputopuu [lepMcKoro Kpasi 1o JaHHBIM MTopa3aeeHUil TUIPOMETEOPOJIO-
rmyeckoro MoHuTopuHra u peaHanin3za ERA 5-Land 3a nepuon 1990—2020 rr.: / — HaGmoneHust; 2 — peaHaius; 3 — 10BepU-

TeNBHBIA nHTEPBAI (95%).

Fig. 4. Mean snow depth on the territory of the Perm Region according to the data of hydrometeorological monitoring points and
reanalysis of ERA 5-Land over the 1990—2020 period: 7 — observations; 2 — reanalysis; 3 — confidence interval (95%).

aHaJIM30M XapaKTepUCTUK CHEXXHOTO MOKPOBa B 6ac-
ceitHe p. CeneHru coobuaercs: B pabote (ILuxoB u
ap., 2022), a nusg CeBepHOro mojyliapus B 1I€JIOM,
0COOEHHO B TOPHBIX paliOHaX, UTO AKTyaJbHO IJIsl
ITepMmckoro kpast, — B ucciienoBanuu (Kouki u np.,
2023).

C okTs10ps 110 (heBpajb B IBYX UCCIENYEMBIX MaC-
cuBax HaOJII0JAaeTCs aKTUBHBIM ITPUPOCT BBICOTHI
cHera (cM. puc. 3). B MapTe pakTUUeCcKMEe 3HAYECHUS
MPOIOJIKAIOT BO3PACTATh, XOTS M C MEHbIIENH MHTEH-
CMBHOCTBIO, B TO BpeMsI KaK B peaHaim3e 3apUKCH-

JEI U CHET tom 63 Ne3 2023

poBaHa TEHIECHLIMS K CHUXKEeHUIO. B o0oux ciyyasix
CHer Ha Tepputopuu IlepMcKoro Kpasi TOJHOCTbIO
cxonut B Mae. MccienoBaHue cCpokOB HACTYIUJIEHUS
MaKCUMAaJIbHbIX 3HAYEHUU BBICOTHI CHEXHOTO TMO-
Kposa B [lepMmckom kpae (KproukoB, 2021) rokasbi-
BaeT, YTO B TMOCJEIHNE NECATUIIETUS B LIEJIOM 10 pe-
TMOHY MPOUCXOAUT CMEILIEHUE HACTYIIJIEHUSI MaKCH-
MYMOB C MEepBOi Ha BTOPYIO U Jaxe TPeThblo AeKaay
Mapra.

B xonmnuecTBEeHHOM BBIpaXXeHUU BO BCE MECSIIIBI
BEJIMYMHA PACXOXICHUM MeXXAYy peaHaIu3oM U (pak-
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TUYECKMMM 3HAYEHUSIMU TIPU UCIIOJIb30BAaHUU pac-
IIMPEHHOTO MacCcuBa JAaHHBIX yBeJIWYeHa IO OTHO-
LIEHUIO K OTpaHUYEHHOMY apxuBy. B okTsi6pe—map-
Te IPUPOCT cocTaBiisieT oT 1 mo 3%, B anperne — 8%, a
B Mae — 32%. 3HaueHusI cpedHei BBICOTHI CHEra 1o
IlepMmckoMy Kpato, MoJdy4YeHHbIEe MO JAaHHBIM CTaH-
LIMOHHBIX HAaOJIIOAEHUM, HEe MpeTepreBaloT cylle-
CTBEHHBIX U3MEHEHUU TPU MCIIOIb30BAHUU AOIOJ-
HUTEJbHOU MHGbOPMAIIUU, TTOCTYITUBIIEH C TUAPOJIO-
ruyeckux TioctoB. ClienoBarefbHO, YBEIUYEHUE
pPa3HOCTU MPOUCXOAUT 32 CYET MOBBILLIEHUS BEJINYN-
HBI CHEXXHOCTH B pacimrpeHHoM apxuse ERA 5-Land.

HMcnonab3oBaHNe MHTEPBAJIBHOM OLIEHKU pacrpe-
JIeJIeHUsI CpeIHEM BBICOTHI CHEra 1o MecsIaM IoKa-
3bIBAET COBHNAageHUE MHMOPMALIUM B IBYX UCCIIENye-
MbIX MAaCCUBAX B Ipeeiiax JOBEPUTEIbHBIX MHTEPBA-
JIOB B OKTS0pe, Mae M MapTe. TakmuM oOpasowm,
BOCIIPOM3BEACHNE pPeaHAJIU30M CpEOHE BBICOTHI
CHEXXHOT'O MOKPOBA B 3TU MECIIIbLI MOXHO CUMTATh B
LIEJIOM YAOBIIETBOPUTEIILHBIM.

AHan3 Ce30HHOTO XOla MCCIeAyeMOil XxapakTe-
PUCTUKHU B JByX MacCHBax JaHHBIX OTAEIIbLHO IO Ha-
OJrofaTeNIbHBIM ITYHKTaM ITOKAa3bIBAE€T, UTO B MapTe
BBICOTA CHEra, COIIaCHO (paKTMYECKUM H3MEPEHU-
sIM, JOCTUTAeT MaKCUMaJbHBIX 3HaUCHUI B 45 MMyHK-
tax (80% ot ob1iero uncia). B 5 cayyaax (9%) nau-
OoJtbIIMe 3HAYEHUST HAOIIOOAI0TCId KaK B MapTe, Tak
u ¢eBpaie, emeé B 6 myHkrax (11%) MakcUMyMBbI Ha-
omronarorces B (peBpaie. [1o naHHBEIM peaHaIM3a Mak-
cuMaJibHas BbICOTa CHera B (hbeBpaJjie XapaKTepHa IS
41 nogpasnenenus (73%), B MapTe — IJIST OIXHOTIO,
eni€ B 14 cimyyasix HanOOJIbIINe 3HAYCHUSI OTMEYaI0T-
cs B o0oux Mecsiax. IloaHoe coBnaneHne Ce30HHO-
ro xoga 3a(pMKCUPOBAHO TOJBKO B TPEX HaOIOda-
TeJIbHBIX ITyHKTaX. CTOUT OTMETUTH, YTO COITIACHO
CTAHIIMOHHBIM JeKagHbIM TaHHBIM (Kproukos, 2021)
B nepuon a0 1990 r. MakcumasbHbIE 3HAYEHUS ITpe-
MMYILIECTBEHHO OTMEYaIMCh B (peBpajie, HO B ITOCTIe-
JIYIOIIeM MPOMU3O0IIJIO CMEIIeHNE HACTYIUICHUST MaK-
CUMYMOB Ha TMEpBYIO U Aaxe BTOPYIO IeKaay MapTa
(011 moCcTOB MOAOOHOE MCCIeAOBaHNE HE IIPOBOIM-
Jock). OnpenenéHHYIO pojb B TaKOM CMEIIEHUU
MOrJla ChITpaTh CME€HA LIUPKYJISIIUOHHBIX YCJIOBUM B
arMocgepe Ha TeppuTopuM Kpas B KoHIe 1980-x ro-
0B (YMEHBIIEHNE TMOBTOPSIEMOCTA BOCTOYHOI U
yBeJIMYeHUe 3aIaaHoi ¢opM LHUPKYISIUU MO KJlac-
cudukauum I.51. Banrenreitma — A.A. Tupca).

ComracHo aHaIn3y TeCHOTHI CB3el, IIpeodiiama-
folrei yacTu roapasnenaeHuit IlepMckoro kpas ¢ ok-
TSOps MO Maii CBOICTBEHHa MpsiMasi 3aBUCUMOCTD
MeXay (aKTUIeCKMMU HAOMIONEHUSIMU 3a BHICOTOM
cHera n peaHaimm3oM ERAS5-Land. TecHora cBsg3m
MpU 3TOM XapakKTepus3yeTcsl 3HAYMTEJbHOM Bapua-
0eJIbHOCTBIO (MH(MOpMAaIIMS I10 TI0CTaM IIpUBeAcHA B
Tadx. 2). Hampumep, koadPUIMEHT KOppEISIIIng B
CpeIHEM U IO CTaHUUsIM, U Mo TocTtaM IlepMckoro
Kpasi UMeeT HanOoJIbllIee 3HaUeHE B IeKadpe, M3Me-
Hss¢h oT 0.49 B BepeniaruHo, KOTopoe HaXOIUTCS B

HeHTpaTbHOIT yacTh 3anamHoro Ipenypaibs Ha mpa-
BoM Oepery p. Kamel, 1o 0.93 B Illyuyse O3epo. Maxk-
crUMajbHasi U3MEHYUBOCTh KO3 GULIMEHTOB HA0II0-
JIaeTcs B Mae, KOIlIa OTMEUYEHO OOJIBIITOE KOJTMIESCTBO
BEJIMYMH, TIPU3HAHHBIX HE3HAYUMBIMHU. B TO XKe Bpe-
MsI HEOOXOIMMO YYUTHIBATh, YTO CHEXKHBIIT TIOKPOB B
TePUOIEI €TO MOSIBJIEHUS Y MICUE3HOBEHMS MMEET He-
YCTOWYMBBIN XapakTep, MO3TOMY K JAHHBIM Pe3YJib-
TaTaM HEOOXOAMO OTHOCUTBLCS C OCTOPOKHOCTHIO.

AHau3 MEXIoAoBOil W3MEHUMBOCTU BBICOTHI
CHEXHOTO MoKpoBa B [IepMCcKOM Kpae Ha OCHOBE MTH-
CTPYMCEHTAJIbHBIX M3MepeHnid u naHHbIX ERA 5-Land
(cM. puc. 4) ToKa3bIBaeT, YTO peaHalu3 B LEJIOM
ameKBaTHO BOCIIPOM3BOMMUT XOI paccMaTpUBaeMoit
XapaKTEePUCTUKHU, XOTS B OTAEIbHBIC XOJOMHBIC TIe-
pUOAbl MOXHO BUIETb pPACXOXIEHWE TEHICHIIUNA.
[puMmeHeHWe TOBEPUTEIHHBIX MHTEPBAIOB (MaKCH-
MaJIbHO€ 3HauYeHue cocTaBisieT 9% OT cpenHeil BeJi-
YUHBI) TIPU UCCEAOBAHUHU MTO3BOJISIET CAIaTh BHIBOI
0 ToM, 4TO B 13 ciyuasx u3 30 peaHanns Ha yIOBJIe-
TBOPUTEILHOM YPOBHE BOCIIPOM3BEN 3HAUYEHUS BBI-
COTBI CHera.

IIpu moapoOHOM M3YYEHUM MEXKTOMOBBIX M3ME-
HEHMII BBICOTHI CHEXHOIO ITOKPOBAa B OTHEIbHBIX
Moapas3aeeHUsIX BbISIBJIEHO, UTO BEJIUYMHA PACXOXK-
IeHuii Ha TpoTsekeHuu 30 JieT uMeeT TeHIASHLIUIO K
cHIzkeHMIO B 34 myHKkTax. Haubonbiiee ymeHbIIeHIE
OoTMedYeHO Ha craHuMsX KbuIH (3amamHble TIpearopbs
Cpentero Ypana, 14 cMm) u Oca (3amagHble CKJIOHBI
TynBuHCKO BO3BBIILIEHHOCTH, 11 cM). JIJIst oCcTanbHBIX
TOYEK XapaKTepeH POCT, HallpruMep, TIOCT YchBa (ce-
BepHbIe Mpearopbst CpeaHero Ypana) rokasaa yBe-
JmyeHune omnoky peaHanuia Ha 10 cMm. I1o oTHOMIE-
HUIO K IIMPOTE PaCHOJIOXKEHUS HaOJIodaTeIbHbIX
IMYHKTOB yBeJIMYeHHE B OOJIblIeii CTeIIeHU TIpeBaIu-
pYET B IOKHOI 4acTH Kpasl, yMEHbIIIEHUE — B IICH-
TpaJIbHOH 1 ceBepHOIT yacTsx permoHa. B Mmepuano-
HaJIbHOM BBIPaXXCHUU MMOBTOPSIEMOCTh YBEJIMUUBAIO-
IIMXCSI OIMOOK peaHain3a pacTET B HAIIpaBJIIEHUM OT
LIEHTPAJIbHBIX TEPPUTOPUM K 3aramy U BOCTOKY C
npeo0bagaHueM B BOCTOUHBIX pailoHax, a yMeHbIlIe-
HUe B OOJIbIIIE CTEIEHU XapaKTepHO IUISI eHTpa U
3ammaga IlepMckoro kpast. OT9acTé 3T0 MOXKHO 00b-
SICHUTb YMEHbIIICHUEM MPOIOJIKUTEIbHOCTH 3aJiera-
HUSI YCTOMYMBOTO CHEXHOTIO IIOKPOBa Ha TEPPUTO-
puu IlepMmckoro kpas (B cpenHeM Ha 5 AHEM 3a
30 j1eT) U COOTBETCTBYIOLLUM M3MEHEHUEM YCIOBUIA
JIJISI BOBHUKHOBEHUST BDEMEHHOTO CHEXHOI'O ITIOKPO-
Ba, KOTOPBIM B CBOIO 04Yepeb CJ1a00 BOCIIPOU3BOIUT -
csl MoJeJiblo peaHanu3a. Bo3MOXHO, MOCYTOYHOE
CpaBHEHHE JAHHBIX IO3BOJIUT IIPOSICHUTH HEKOTO-
pble BOIIPOCHI, KOTOpPbIe HEBO3MOXHO DPEIIUTh IIpU
TeKylLlei NCXOOHOM MHMOpMALIUU.

SAKJIIOYEHUE U BBIBO bl

Hcnonb3oBaHue pacuiMpeHHOil MH@opMaluu o
XapaKTepPUCTUKAX CHEra ¢ y4éToM JaHHBIX, TOJIy4eH-
HBIX HA TUAPOJIOTUYECKUX nocTax [lepMcKkoro Kpasi,
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Taomuna 2. KoahduumreHTsl Koppeasiiuy MeXIy TaHHBIMU O BBICOTE CHEXKHOTO MOKPOBa B TTOAPA3AEICHUSIX TUIPOME-
Teopojoruyeckoro monutopuHra Ilepmckoro kpast u B peaHanuse ERA 5-Land
Table 2. Correlation coefficients between data on snow depth by hydrometeorological monitoring points in the Perm Re-

gion and by the ERA 5-Land reanalysis

Mecsu
IMocr

OKTSIOph | HOSIOPH | OeKaOpb | siHBapbh | (eBpalib MapT arpenb Maii
Kepoc 0.27 0.89 0.93 0.90 0.85 0.77 0.74 0.63
OHBLT 0.40 0.90 0.90 0.88 0.81 0.80 0.72 0.26
CepreeBckuii 0.55 0.81 0.88 0.86 0.74 0.75 0.77 0.27
Bonptor 0.68 0.75 0.81 0.71 0.66 0.64 0.74 0.71
Bynasipbst 0.62 0.62 0.58 0.63 0.62 0.53 0.76 0.82
MurpakoBa 0.80 0.72 0.69 0.75 0.76 0.70 0.80 0.69
PaGuHnHO 0.75 0.74 0.74 0.65 0.55 0.35 0.60 0.49
Huxnsis SI3pBa 0.68 0.71 0.83 0.82 0.66 0.62 0.81 0.68
KepueBckuii 0.64 0.63 0.83 0.80 0.75 0.69 0.71 0.45
KyBa 0.77 0.77 0.79 0.82 0.73 0.61 0.77 0.69
Ommu6 0.83 0.68 0.83 0.78 0.76 0.58 0.54 —
Crynoka 0.66 0.54 0.84 0.80 0.78 0.73 0.73 0.06
Maiikop 0.62 0.68 0.79 0.80 0.79 0.75 0.76 —
Ycrb-TToxBa 0.89 0.48 0.84 0.88 0.76 0.76 0.64 0.38
WnpuHCKMiA 0.88 0.39 0.79 0.72 0.75 0.59 0.62 0.19
Kaparait 0.91 0.78 0.88 0.80 0.78 0.71 0.75 0.25
Yerb-Urym 0.69 0.51 0.84 0.82 0.75 0.74 0.73 0.74
Kusen 0.51 0.52 0.68 0.79 0.75 0.78 0.64 0.47
[Tepemckoe 0.64 0.63 0.82 0.80 0.78 0.77 0.70 0.04
YcbBa 0.55 0.51 0.70 0.72 0.80 0.77 0.60 0.40
HoBoBuibBeHCKMI 0.76 0.88 0.80 0.90 0.88 0.86 0.86 0.78
B.-Y. T'oponku 0.84 0.68 0.91 0.91 0.85 0.76 0.67 0.22
Tpowuria 0.65 0.61 0.77 0.67 0.51 0.52 0.62 —
KazsimoBo 0.91 0.69 0.86 0.77 0.83 0.59 0.83 —
KanuHuuxo 0.91 0.65 0.90 0.90 0.86 0.75 0.76 0.43
EnoBo 0.72 0.47 0.61 0.34 0.34 0.27 0.50 —
Bapna 0.89 0.71 0.87 0.84 0.83 0.78 0.78 —0.03
Cyna 0.74 0.79 0.83 0.57 0.53 0.49 0.59 0.81
Bbabka 0.73 0.75 0.85 0.78 0.82 0.70 0.80 0.04
Bonbioit lonasip 0.79 0.78 0.88 0.86 0.86 0.72 0.81 —0.09
lyube O3epo 0.54 0.60 0.93 0.92 0.94 0.92 0.77 —0.02
cpenHee 0.70 0.67 0.81 0.78 0.75 0.68 0.71 0.40

Hpumewauue: KUPHBIM LHpI/I(I)TOM BbIACJICHbI 3BHAYCHU S KOB(b(I)I/IL[I/ICHTOB KOppeJasdlun, IPpU3HAHHbIC HE3HAYMMBIMHU.

B KOJIMYECTBEHHOM BhIpaxeHnu Oojiee ueM Ha 70%
MOBHIIIAET 00eCEYeHHOCTh UCCACAYEMbIMU TaHHBI-
MU Tepputopumn IlepMckoro Kpasi mo cpaBHEHUIO
TOJIBKO CO CTAHLIMOHHLIMM MaTepuaiaMu. B To Xxe
BpeMsI clieAyeT MOHUMATh, YTO IJisi Ka4eCTBEHHOTO
U3Y4EeHUs] XapaKTEePUCTUK CHEXHOIO II0OKpoBa B
YCIIOBUSIX pa3HooOpasust ¢popM peirbeda M pacTu-
TEJIBHOCTM TAaKOI0 KOJUYeCTBa HAaOIoOdaTeIbHBIX
MYHKTOB BCE paBHO HeIOCTaTOUYHO. Takoil neduiur
Ne 3 2023
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nHPOPMAI 0COOEHHO CKAa3bIBAeTCSI B 30HE Hau-
GOJIBIIIETO CHETOHAKOIUIEHUSI B TOPHOII MECTHOCTH
Ha CeBEPO-BOCTOKE U OTYACTU BOCTOKE PETUOHA, TT0-
3TOMY HEOOXOIMMO MCITOJIb30BaHNE aIbTEPHATUBHBIX
WCTOYHUKOB T'MIPOMETEOPOIOTrNYSCKIX JAHHBIX (MH-
dopMal TUCTAHLIMOHHOIO 30HIWPOBAHUS 3eMIU
U3 KOCMOCa, Pe3y/IbTaTOB TUAPOAUHAMUIECKOTO MO-
JeJIMPOBaHUS WIM PEaHaIM30B).



392

Peananmu3 ERA 5-Land Ha xopoiiem ypoBHe (B
73% citydaeB) BOCHPOM3BOIUT HAIMYKME/OTCYTCTBUE
CHera B IepHOJ, IIOSIBJICHUS U Ha YIOBJIETBOPUTEIb-
HoM (53%) — B mepuon cxoma. [Ipyn pacxoxXmeHUsIX
peaHaJu3 NperuMYyIIeCTBEHHO MOKa3bIlBaeT HAIUYME
CHera B TOYKaX, Ile €ro He (GUKCUPYIOT Haboma-
TeJIbHBIE IIYHKTHI, YTO MOXET OBITh CBSI3aHO C OoJjiee
PaHHUM CXOIOM CHera Ha METEOILIOIIAIKe IO CpaB-
HEHMIO C OKpyXalolleil MecTHOCTbhIO. Cilydaun, Korga
CHEXXHBIN ITOKPOB ObIT oTMedeH, a B ERA 5-Land ne
OTOOpaxXEH, oIpenejeHbl TOJIbKO IJISI CTaHLUA.
B naHHOI1 cuTyaliuy MOXKeT CKa3biBaThCsI HACTYILJIC-
HHUE YCIOBUI B paiioHe NYyHKTOB HAOMIOICHWIT B
OCEHHee 1 BeCEHHee BpeMs IUIsI BhIIaAeHUSI TBE PABIX
OCaJKOB U YCTAaHOBJICHUSI BPEMEHHOTO CHEXHOTO
IIOKPOBa, YTO HE BCETrda OTOOpaxKaeTcs B peaHaIn3e.
JI1s1 M3y4eHUsI 3TOro aclieKTa HeoO0XOIMMO IPUBJIe-
KaThb IIOCYTOUYHYIO0 MH(MOPMALIIIO.

HexoTopble 0cOOGEHHOCTH, BBISIBJICHHBIE B MCCIIe-
moBanusx (Kproukos, 2021; KpioukoB, KamuHuH,
2021; Cunopos, 2022), moaTBep>Xaar0TCs IPpY aHAIM-
3¢ pacIIMpPEeHHBIX MAaCCUBOB TaHHLIX. B yacTHOCTH, B
KCIIOJIb3YEMOM peaHaIr3€e 3HAYeHUsI BHICOTHI CHEX-
HOTO ITOKPOBa 3aBBIIIEHBI 10 OTHOLIEHUIO K UHCTPY-
MEHTAJIbHBIM M3MEPEHUSIM 111 OOJIbIIC YacTU Ha-
6momaTellbHBIX MYHKTOB [lepMcKkoro Kpasi. Bepoar-
HO, CYIIECTBYET B3aMMOCBSI3b C OLIEHKON OCaIKOB
Bepcueii peananu3a ERA 5 (I'puropbses u ap., 2022),
LI TaKKe OTMEUAaeTCs MPEBBIIICHUE ero JAHHBIX HAl
daKTUISCKUMHU HAOIIIOICHUSIMU.

MaxkcuManbHOE pacXoXACHUE TTOJIYYeHO IS Ce-
BEPO-BOCTOYHOI YacTW PEerMoHa, YTO, MO-BUIUMO-
My, CBSI3aHO C CMJIBHOM M3MEHYMBOCTBIO peibeda
9TOI MECTHOCTH. Bojbiine ommOKy Ha I0ro-3amnajue
1 B LIEHTPE Kpasi, BEPOSITHO, CBSI3aHbI C OJIU3KUM pac-
MOJIOKEHUEM BOMOXPAaHWIMILN U, CJIEAOBATEJIbHO,
pa3IUIMsSIMU BOCIIPOU3BEASHMS XapaKTe pUCTUK CHE -
ra B ERA 5-Land njst BomHOM U 3eMHOI MOBEPXHO-
creii. OnuH u3 mpuMepoB st KaMckoro BomoxpaHu-
ymma o061 pacecmorpeH B (Kproukos, 2021; Kprou-
koB, Kamunun, 2021). He BbIsIBI€HO OTKJIOHEHUIA
TOJILKO B ABYX HaOJIIOJATEIbHBIX ITYHKTAaX C MaJbIMU
MeperagaMy BEICOT B pailoOHAaX MX PaCIIOJIOXEHUSI.

B mpocTpaHCTBEHHOM OTHOILIEHUM TEPPUTOPUS
ITepMmckoro Kpasi XxapakTepu3yeTcss POCTOM OTKJIOHE-
HUI JAHHBIX peaHaIr3a OT (aKTUYECKUX HaOJIIoOe-
HUI1 IpU TIepeMEIICHUH C I0r0-3anagHoll TepPUTOPUN
Ha CEBEPO-BOCTOK perruoHa. VIcKiIoueHue COCTaBIIsIeT
LIEHTpaJbHAasl YaCTh PETUOHA, Ie MPOSIBISIETCS BIUS -
Hue KamMmckoro Bogoxpanwiuiiia. OcTajabHbIE CIydan
HapylIeHUsl 3aBUCUMOCTHU CBSI3aHbl C JIOKAJbHBIMU
OCOOCHHOCTSIMU TEPPUTOPUIL, OKPYKAIOIIMX ITyHK-
ThI HAOJIIOAEHMIA: XOJIMUCTHIN pesibed, peuHast JOIu-
Ha, paCTUTEIbHOCTh, OJIU30CTh K XXUJION 3aCTPOIKe, —
KOTOpBIE B CUJTy CBOET0o MacllTada He 0ToOpaxkaroTcst
B peaHaIuse.

Takum o6paszom, peananu3 ERA 5-Land mis
omnpeeseHUs mapaMeTPOB CHEXXHOIO OKPOBa Liejie-

KPKOYKOB wu np.

cooOpa3Hell NCITOIb30BaTh JJIST pABHMHHOM 1 c1ado-
XOJMUCTOM MECTHOCTH. B ropHsIx paiioHax u paiio-
HaX C IepeceuY€ HHBbIM pejibed oM, a TAaK3Ke Ha TpaHULIC
3eMHas/BOOHAsI MMOBEPXHOCTh 3((OEKTUBHOCTb pe-
aHaJIM3a CHUXKaeTcs.

IMonTBepxxmaeTcst U paHee CAeAaHHbII BEIBOI, UTO
MEXTOoI0Bass U3MEHUMBOCTh CpeIHEN BBICOTHI CHera
B LieJioM 1o ITepMcKkoMy Kparo ageKBaTHO BOCIIPOU3-
Bomutcsa peaHamm3doM ERA 5-Land. Benuuuna
OIIMOKM peaHaiM3a YMeHbIIIach B Teuenue 30 jer
st 61% wHabmomaTeIbHBIX MYHKTOB. YMEHBIIECHUE
BEJIMYUHBI OIIMOKKA YACTUYHO MOXKHO CBSI3aTh C PO-
CTOM KOJMYECTBA ITOCTYNAaIONIei NCXOOHOM MHOOP-
Maluu, KoTopasi ycBauBaeTcsl peaHanm3oM. OmHOI
U3 TIPUYUH YBEIWYEHHST OIIMOOK [JisI OTHCIbHBIX
noapasaeyieHnii sIBisieTcsl (pakTudeckass nHPopMma-
LIS HU3KOIO KayecTBa, YTO CBSI3aHO C OLIMOKaMU
WIM TIPOITyCKaMU HAOTIOACHUIA.

UccnengoBanue ce30HHON M3MEHUYMBOCTH C y4&-
TOM HCIIOJIb30BaHUS TaHHBIX TUAPOJIOTUYECKUX I10-
cToB noka3zajo, YTo B ERA 5-Land MakcuMyMBbI BbI-
COTBI CHEXXHOTO MTOKPOBA CMEILIEHBI B CTOPOHY OoJiee
paHHEro HaCTYIJICHMS II0 OTHOLIEHUIO K (pakThde-
CKMM 3HA4YEHUSM, KaK U B ClIy4ae aHaau3a TOJIBKO
CTaHIIMOHHBIX MaTepuralioB. Borpoc o ToMm, cBsI3aHO
JIM TIONOOHOE pacXoXIEHUE C ITOCTENEHHBIM CIBU-
roM OpPMUPOBAHUSI MAKCUMAJIBHBIX CHET03aI1acoB B
IlepMckoM Kpae B UCCeAyeMblii TIepruod Ha MapT, B
TO BpeMs KaK B peaHajlM3e JaHHbIe U3MEHEHUS He
BOCIPOU3BEIINCH, B TOM YHCJIE TI0 IPUYUHE HECOBEP-
LIEHCTBA HCITOJb3yeMbIX MOJIEJICi 9BOJIIOLIMU CHEX-
HOTO MOKPOBa, Ha TEKYLIM MOMEHT OCTa&Tcsl OT-
KPBITBIM. BO3MOXHO, TIpOIOKEeHUE UCCACIOBAHS
¢ yuétoM marepuaioB 10 1990 r. mo3BoJuUT naTh Ha
Hero oTBeT. BenmunHa cpemHeMecsYHbIX pacXoxie-
HUI MeXIy JaHHBIMKU peaHaau3a U MHdopmalueit
ITOCTOB B 1IeJIOM OOJIbIIIe, YeM aHAJIOTMYHAasl XapaKTe-
PUCTHKA JJIs CTAHLIMI, YTO OCOOEHHO MPOSIBISIETCS B
ampeJjie U Mae.

Hauboee ycToitunBast pa3HuLia MeXIy JaHHbIMU
JBYX MacCUBOB OTMEUaeTCsl B 3UMHUE MECSIIBI, 4TO
HEOOXOOUMO YUYUTHIBATh MPU paboTe ¢ peaHaIUu30M
ERA 5-Land.
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Agreement between values of the mean monthly snow depth provided by the ERA 5-Land reanalysis and sim-
ilar characteristics of snow cover calculated on the basis of the extended hydrometeorological monitoring per-
formed in the Perm Region for 1990—2020 is analyzed. It was found that ERA 5-Land in 73% of cases repro-
duces the presence/absence of snow during the onset period, and in 53% — during the period of snow loss.
The conclusions made in the authors' previous studies based on more limited material were generally con-
firmed. It is shown that the reanalysis values of the snow depth are overestimated in relation to instrumental
measurements for most of the hydrometeorological stations of the Perm Region. In space, the magnitude of
the reanalysis error increases from the southwest to the northeast of the region, with the exception of its cen-
tral part, where the influence of the Kama water reservoir is perceptible. But the interannual variability of the
average snow depth in the Perm Region was reproduced by the ERA 5-Land reanalysis adequately. For
30 years, the magnitude of the reanalysis error decreased as it was compared with 61% observation points. The
analysis of seasonal variability showed that in ERA 5-Land time of the maximum snow depth was shifted to
earlier onset. The complete coincidence of the seasonal course was recorded only in 5% of hydrometeorolog-
ical monitoring sites. The value of the average monthly discrepancies between the data of the reanalysis and
the information of the posts as a whole exceeds the similar characteristic for the stations, which is especially
evident during the period of active snowmelt.

Keywords: ERA 5-Land reanalysis, snow cover characteristics, hydrometeorological monitoring points, Perm
Region
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