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BBegeHue
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6o Tannyecknii uHCTUTY T umenn B. J1. Komaposa PAH,
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AHHoTauua: B botaHnueckom caay lNeTtpa Benukoro
BoraHnnyeckoro nHctutyTa umenu B. J1. Komaposa PAH
HenpepbIBHbIK GEHONOMMYECKNMH MOHUTOPUHI BEAETCA
noctoAHHO ¢ 1980 r. AHanu3 CPOKOB HACTYMEHUA U
NPOAOIKUTENBHOCTHU CE30HOB 3a 42 roaa HabnoaeHu
(1980-2021 rr.) Nnokasasn, 4To NPOAOIKUTENbHOCTb 3UMHETO
ce30Ha no cpaBHeHuto ¢ nepnogom 1953-1981 rr.
cokpatunach ¢ 32 % 10 29 % roaa, a ecnv 6patb TONbKO
XXI Bek (2001-2021 rr.) - TO A0 26 Y%. JleTHUi ce30H
yBenuuunca ¢ 19 % no 24 % ropa. Habnoaaetcsa
Hebonbluan TEHAEHUMA K COKpaLLEeHUIO BECHbI (C 23 % L0
22 % rofa), 3a cuét 6oree paHHero HacTynneHus neta. B
ycnoBuAx notennexus knumata CaHkr-lMetepbypra
OCEHHWI Nepuoa nepsblx AByXx AecATuneTnin XXI B. umeet
TEHAEHUMIO K YANTMHEHWIO, 0COOEHHO BTOPOW NMOSOBUHbI
oceHu. B Takux ycnosuax ApeBecHbIe pacTeHus, y KOTOPbIX
OKOHYaHWe BereTaunmn BbiNo BbIHYXAEHHBIM U
npepbiBaeMbIM MOPO3aMu, TeNepb yCcrnesaroT eé
3aBepLUnTb U NOAroTOBUTLCA K 3MMOBKe. bonee mArkue
3WMbl CMOCOBCTBYHOT PaCLLMPEHUIO KyTbTYPHOro apeana
Tennonobusbix 3k30TOB. HabntoaeHus 3a nHaMKaTopamu
Kanenaapsa npupoabl No3BonA0T AaTb GEHONMOrMYECKyo
OLIeHKY KOPOTKOMEPUOAHBIX KonebaHui KnumaTta u ero
COBPEMEHHOr0 NOTEMN/IEHUA C UCNOb30BaAHNEM
MHOrofieTHen A4eHAPOdEHONOrMUYECKON U
MEeTeoponorMyeckon MHopmaLmu.

MoanucaHa Kk neyatu: 23 okTAbps 2022 roaa

JIeXXUT Ce30HHaA W3MEeHYMBOCTb Koin4yecTtBa

COSIHEYHOM paauauuu, nocTynawlend Ha eavHuuy nnowaan U onpeaenatollen Ce30HHbIM Xoa
noroabl (LUynby, PoavoHos, 1964). ObwenpuHAToe pasaeneHne roaa Ha 4 cesoHa Bbl3biBaeTCH,
npexae BCEro, M3MEHeHMAMM Temnepatypbl nosepxHocTM 3emnu. Ha Ttepputopun CaHKT-
MeTtepbypra u JleHuHrpaackon o6nacTi 0TYETNIMBO BhlpaXKeHbl BCe YeTbipe ce3oHa roaa (bynbirvH,
Lynby, 1983). Ha ocHoBaHMU CMEHBI aCNEKTOB NPUPOALI CE30HbI NOAPA3AENATCA Ha NOACE30HbI
n ¢eHoatansl (bynbirH, 1982). B otnuune OT aCTPOHOMMUYECKUX, DEHOMOMMUYECKME CE30HLI He
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MMEIOT TBEPABIX KaseHAAPHbIX TPaHWL, amnnauTyaa NOroAMYHbIX KonebaHuih B OKPECTHOCTAX
Cankr-lNeTepbypra moxeT npesbiwate 50 cyToK. OCHOBHbIMKU MOHATUAMKU (PEHONOMMKU ABNAKOTCA
deHodaTtbl, TO €eCTb KajneHaapHble JaTbl HACTYMneHWA [AaHHOrO CEe30HHOro ABMeHUA WU
dpeHonornyeckMe uHTepBanbl — TO €CTb ASIMTENbHOCTb nepuoda Mexay ABYMA CE30HHbIMM
AsneHnAMU. OCHOBHbIM METOAOM M3YYEeHUA CPOKOB HACTYM/IEHUA CE30HHbLIX ABMEeHWW Ccryxar
deHonornyeckne HabnoaeHWA, KOTOpble MPUMEHAKTCA ANA BU3yaslbHOW PErncTpaumMn CpPOKOB
HaCTYNNeHWs Kak abuMOTUYECKUX, TaK U OMONOrMyeckux cesoHHblx AsneHun (LWynby, 1970). B
6oTaHuyeckux cagax Poccun deHonormueckne HabnMOAEHUA Yy)Ke AaBHO PaKTUUYECKM MPU3HaHBbI
obasatenbHbiMK (AnekcaHapoBa U ap., 1975; dupcos, CmupHoB, 2012). MaBHOW, a 4YacTo
CaMOCTOATENTIbHOM YacTbl0 (PEHONOrMUYECKON XapaKTEPUCTUKU 00 BbEKTa UK TEPPUTOPUM, ABNAETCH
Kanenaapb npupoasl. OH ocHOBaH Ha GEeHONOrMYecKon nepuoansaymm — noapasaeneHny roaa Ha
pasnuyaroLmeca Mexay cobor ¢peHonornyeckne nepuoabl — Ce30HbI, NOACE30Hbl (CyOce30Hbl) U
deHoaTanbl, KAKAOMY M3 KOTOPbLIX CBOMCTBEHHO Creuuduyeckoe COCTOAHWE OOBHEKTOB XUBOMW U
HEeXWUBOW Npupoabl h ocoboe nx B3aumoaencTeue (bynbirnH, 1980).

B HacTofAwee BpemA Ha 6ase ¢eHocTauuvoHapa BotaHuueckoro capa [Metpa Benwukoro
BboTtaHuueckoro wuHcTUTYTa WMenn B. J1. Komaposa PAH (BWH), B coTpyaHuuectBe ¢
¢deHocTaymoHapoM CaHKT-lNeTepByprckoro rocyaapCTBEHHOrO NECOTEXHUUYECKOrO yHUBEpPCUTETA
nmenn C. M. Kuposa (JTTY) npoaomkaroT npoBoAUTbCA HabnoaeHna no ABYM AONTOBPEMEHHbBIM
deHonornueckum  nporpammam:  «KaneHaapb  npupoabl  Ceepo-3anaga  Poccuun»
«BbuoknumaTuyeckuii MOHUTOpPUHr». [locrneaHAA npeaycmatpuBaeT GEHONMOMMYECKYHO OLEHKY
KOPOTKONEPUOAHbIX KONebaHWi KiumaTa M ero COBPEMEHHOro MOTEMfIEHUA C WUCMONb30BaHWEM
MHOrofieTHen AeHAPODEHONOMMYECKOM W MeTeoposnornyeckon wuHdopmauun. Kpome Toro,
yTouyHAeTCA deHonornyeckasa (To ecTb — ecTeCTBeHHad) nepuvoausaunsa roAMYHOrO  LMKNa
pasBuTMA naHAwadra, NPOBOAUTCA M3yyeHWe (EHONOrMYeckoro BMopUTMa pPasnuyHbIX rpynn
pacTeHWM, OCyLLECTBNAETCA OLeHKa PUTMO-aAanTUBHbBIX CBA3EN Y MECTHbIX U MHTPOAYLMPOBAHHbIX
ApeBecHbIX MopoAd, OLUeHKa CBA3W YpPOBHEW ajdantauuun, TONepaHTHOCTM WU MPOAYKTUBHOCTH
MECTHbIX M MHTPOAYLMPOBAHHbIX APEBECHLIX PACTEHUA C KOPOTKONEPUOAHLIMM KonebaHuAMK
KnMmaTa M 00yCroBMeHHbIMU UMW ABNEHUAMM BUOKITUMATUUYECKOW LMKIIMYHOCTU. MccnenoBaHus,
NMPOBOAMBLUMECA CO BTOPOM MONoBMHLI XX Beka kadenpon 6otaHuku v aeHapornoruun JITY noa
PYKOBOACTBOM HblHe nokoiHoro npod. H. E. ByneirmHa npoaomxatot ero yyeHuku (Pupcos u ap.,
2008, 2009, 2010 u Aap.). Mpu 3TOM YTOYHAOTCA MMUKPOKIMMATUUYECKME 0COBeHHOCTH CaHKT-
MeTepbypra 1 Ux BO3AEWCTBUE HA MHTPOAYLUPOBAHHYHO U MECTHYIO AEHAPOGDIIOPY, a TaKkKe CPOKMU
npoxoxaeHna ¢eHodas ApeBECHbIX pacTeHWW B pasHblX panoHax ropoaa (dupcos, daneesa,
2009a). deHonorMyeckne HabMOAEHUA BaKHbl ANA OLEHKU CPOKOB M OCOOEHHOCTEMN LBETeHMWA,
NEPUOAMYHOCTM W OOBUNMA  MIIOAOHOLLEHWS, ANA  OUEHKM MPOAYKTUBHOCTM MECTHBIX U
MHTPOAYLMPOBaHHbIX ApeBECHbIX pacTeHuit (Pupcos u ap., 2015; dupcos, Paneesa, 2020a,6).

BotaHuuecknin can lNeTtpa Benukoro — AaBHO M NO npasBy OAWH U3 BaXKHEWLUUX LEHTPOB
WHTPOAYKUKMK pacTeHunin Ha Cesepo-3anaae Poccun (Gupcos, Apmuiuko, 2021), B TO e Bpemsa 370
BaXHbIA deHonornueckuin ueHTp (Pupcos, 2016a,6,8). HabnroaeHns no nporpamme KaneHwaaps
npupoabl BeayTca 34ecb HenpepbiBHO ¢ 1980 r. Takum o06pasom, WMeTCA AO0BOJIbHO
NPOAO/KUTENbHBIE PEHONOrMYECKME PAAbI, KOTOPbIE HyXaatTcA B 00paboTke.

B HacToAwen ctaTbe npoaHanu3vpoBaHbl AaTbl HACTYMNEHWA W ANMTENbHOCTU YeTbIPEX
OCHOBHbIX CE30HOB roAa B 3TOM QEHOMOrM4YeCcKoM CTalMoHape: 3uMbl, BECHbI, 1eTa U OCEHM 3a 42-
netHun nepuoa 1980-2021 rr. PaccMOTpeHbl TEeHAEHUMU B CMELLUEHUMM CPOKOB HACTYM/eHWA
cesoHoB. H. E. Bynbirun u I O. Wynby (1983) onybnukoBanu (EHONOrMYecKuid KaneHaapb
npupoabl 3a nepuoa 1953-1981 . ¢ patamu HacTynneHus Ce30HOB WM CcyBCce3oHOB roaa. ATo
No3BOSIAET CPABHUTbL UX C COBPEMEHHBIMU AaHHbIMK KOHUa XX - Hayana XXI BB.

3a Hayasno 3uMbl U Ha4Yano BECHbI aBTOpaMM CTaTbX NPUHATLI METEOPOJ1I0TMYECKNE NANKATOPDI:

YCTOMUMBLIN Nepexo CPedHecyTOUHOW TemnepaTypbl Bosayxa yepes 0 °C B CTOPOHY MOHWKEHUA U
NOBLILUEHUA COOTBETCTBEHHO. [pyrim, paHee vcnonb3yembiM B CaHkT-lNeTepbypre MHAMKATOPOM
HaCTyn/eHA 3UMbl, ABMAETCA YCTAHOB/EHWE YCTOWUMBOIO CHEXHOr0 MOKPOBA, HO, B YCMOBMUAX
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NnoTeNNEHNA KNnumaTa, OH CTAHOBUTCA MEHEee TOYHbIM. B yyacTtuBLLUMnecq TENNble 3UMbl CHEr MOXeT
noABNATLCA U CTanBaTb B Te4eHUe 3UMbl HEOQHOKPATHO, U yCTOVI‘-IVIBbIVI CHEXHbIM MOKPOB MOXET
OTCYTCTBOBaTb BOBCE.

Ha nepBom ¢eHoaTtane noacesoHa "CHerotasHue" noABAAKOTCA MNPOTa/IMHbl HA OTKPbIThIX
MecTax, npuneTarT nepsble nepenértHole nTuubl (rpayv u cksopuybl). 3a nepuoa 1953-1981 rr.
cpeaHas AaTa Hayana BecHbl 6bina 24 mapta + 20 cyT. (Bynbiruu, LWynby, 1983). MHavkaTopamu
HacTynneHua neta ABNAOTCA 3auBeTaHWe CUpeHU BeHrepckon (Syringa josikaea Jack. fil.),
LUMNOBHUKA MaKcKkoro (Rosa majalis Herrm.) n Apyrux BMAOB LUMMNOBHUKA, Hayano UBETEeHuWA
ManuHbl (Rubus idaeus L.). Mo H. E. Byneiruny, . 3. Wynbyy (1983) neto HacTtynano 16 uioHa *
11 cytr. Ha nepsom oTane noacesoHa "Hayano oceHu" HauuHalOT pacuseunBaTbCA JINCTbA Y
Oepésbl noewucrnoi (Betula pendula Roth) u 6epesbl nywwucTon (Betula pubescens Ehrh.). B
npowriom 3a 29 net HabntoaeHun (1953-1981 rr.) gaTta HacTynneHus oceHu Obina - 26 aBrycTa +
12 cyt. Jlata Hayana noacesoHa "lMepBosumbe” y H. E. BynbirnHa u . 3. Wynbua (1983) - 29
HoA6pA + 20 cyT.

OObeKTbl U MeToAbl UcCrieaoBaHUM

O6beKkTamu 1ccneaoBaHUA ABNAKTCA APEBECHbIE PaCTeHWA MHTPOAYLMPOBAHHOW U MECTHOM
AeHapoonopbl B CakT-MNetepbypre M aeHapodeHouHauKaTopbl KanenHaaps npupoabl.
MccnenoBaHue BbINOMHEHO B deHocTaumoHape botannueckoro caaa lNetpa Benvkoro BUH PAH.
Mcnonb3oBaHbl NUTEpaTypHble AaHHble MO WHTPOAYKUWW APEBECHLIX PACTEHWWA W pesynbTaThl
cobcTBeHHbIX HabnoaeHuin. ExxeroaHaa oueHka obmepsaHua npoBoanTcA ¢ Havana 1980-x Im. no
wrane . U. JlanuHa (1967): 1 - oTcyTCTBME NOBPEXAEHWWA, 2 - NOAMEP3aHUEe XBOW U KOHL OB
oAHONETHUX noberos, 3 - oBMep3aHne roanuHblx noberos, 4 - obmepsaHue noberos cTapLue roaa,
5 - obmep3aHWe pacTeHna 40 YPOBHA cHera, 6 - obmep3aHMe pacTeHWA A0 KOPHEBOM LLEHKM, 7 -
BbIMEep3aHWe pacTeHua C KopHeM. B paboTe wcnonb3oBaHbl AaHHble MeTeocTaHuuu "CaHKT-
Metepbypr" CeBepo-3anaaHoro MEXPErMOHANBHOrO  TEPPUTOPUANBHOMO ynpasneHua
denepancHoi cnyxbbl MO  r’MAPOMETEOPOSOrMM U MOHUTOPUHTY — OKpy)XatoLlen cpeabl.
O6osHaueHns deHodas aaHbl no H. E. Bynbiruny (1979). EctecTBeHHas nepuoausauua roga
npusoauntca no H. E. Bynbirnny (1982).

MpuHaTble 0603HaYeHus: CT1 - nepBblt peHoaTan noacesoHa "CHerotasHue", HJ11 - nepBhbli
dpeHoaTan noacesoHa "Havano neta", HO1 - nepsbln peHosTan noacesoHa "Hauano ocenn”, NP3 -
"MepBO3nMMbE" UNK HAYaNo 3UMbI.

PesynbTathbl U 06CcyxaeHHe

IpeBecHble pacTeHna CaHkT-leTepbypra, Kak KynbTUBMPYeMble, Tak M AWKOpacTyLyue,
HaxoAATcA noa BnuAHWMeM notenneHusa knumarta (Menewko u ap., 2010; ®upcos u ap., 2010;
®upcos, 2014; dupcos, BonuaHckas, 2021). B Cankr-lleTepbypre nNOBLICUNNCL 3UMHUE
MUHUMasbHbIE TemrepaTtypbl BO3[yXa, 3aMeTHO COKpaTunachb MPOAOIIKUTENbHOCTb CUITbHbIX
MOPO30B WU MNOBTOPAEMOCTb XONOAHbIX 3UM. B Takux yCcrnoBuAX OYeHb BaXHO NPOCeauTb,
OCTaroTCA NI NOCTOAHHBLIMU UM CMELLAIOTCA M KaK CPOKM HaCTYMN/IEHUA CE30HOB roaa U yaerbHbIn
BEC (MX NPOLEHTHOE COOTHOLLEHWE) B TOANYHOM LUKINEe pasB1UTUA Npupoabl.

B tabnuue 1 npvBoAATCA PaKTMUECKME AaHHble KaneHaapa NPUpoAbl, AaTbl HACTYNEHUA W
NPOAOIMKUTENBHOCTbL BCEX YETHIPEX CE30HOB roda, 3a nepvoa 42 net HabnoaeHun, 1980-2021 rr.
B rpade 2 npuBoaMTCA AaTa Hauana npealecTBytollen 3uMbl, Tak, Ana 1980 roga ato 29 HoAbpA
1979 r. B rpadax 4, 6, 8, 10 ykasaHa exeroaHad MNPOAOCIHKMTENBHOCTb KaKAOM0 U3 YETbIPEX
CE30HOB roaa.

Tabnuua 1. JaTel HACTYNMIEHUS U NPOAOIHKUTENBHOCTbL Ce30HOB roaa B botaHnyeckom caay MeTpa
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Benukoro B CaHkT-lNeTepbypre

Table 1. Dates of beginning and duration of year seasons in Peter the Great Botanic Garden at
Saint-Petersburg

lNoasl  lNeps.o- CHero- Anu- Havano  Onu- Hauano Onu-  Tlepso- Anu-
sumbe ([P3) Taanue Tenb-  neta Teflb-  OCEHM TeNb- 3WMbe Tesb-
npea- nepBbIi HOCTb NepBblt  HOCTb  nepsblid 3Tan HocTb (MP3) HOCTb
wecteyto-  atan (CT1) 3umbl  aTan Bec-Hbl (HOT1) neta OCEHM
Len 3UMbI (HJ11)
1 2 3 4 5 6 7 8 9 10
1980 29 HoRbGpA 28 mapTa 120 10 utoHa 74 24 aBrycta 75 29 oKkTAbGpPA 66
1981 29 oktAbpa 22 mapTa 144 06 mtoHA 76 28 aBrycta 83 12 HoAGps 76
1982 12 HoAbpAa 13 mapTa 121 15uoHAa 94 26 aBrycta 72 08 nexkabpa 104
1983 08 pekabpa 14 mapta 96 25 man 72 24 aprycta 91 11 HoAbGpA 79
1984 11 HoAbGpA 28 mapTa 138 28 man 61 22 aBrycta 86 10 HoAGps 80
1985 10 HoAb6pAa 14 mapTa 124 15 uoHa 93 04 ceHTAbpA 81 16 HoAGpa 73
1986 16 HoAbpa 06 mapTa 110 05 ntoHa 91 23 aBrycta 79 03 nekabpa 102
1987 03 pekabpsa 22 mapTa 109 11 moHa 81 30 aBrycta 80 07 Hosibpa 69
1988 07 HoRbGpA 21 mapTa 135 30 man 70 22 aBrycta 84 30 okTAbGpA 69
1989 30 oktAGpsA 26 AHBapA 88 24 man 119 23 aBrycta 91 16 HoAbGpA 85
1990 16 HoAbpa 29 AHBapa 74 26 man 118 26 aBrycta 92 12 Hosbps 78
1991 12 HoAbps 18 mapTa 126 09 utoHa 83 04 ceHTAbpa 87 05 nekabpa 92
1992 05 gekabpsa 29 ¢pespansa 86 08 mroHa 100 30 aBrycta 83 24 okTAbpA 55
1993 24 okTAGpA 14 mapTa 141 29 man 76 31 aerycta 94 05 HoRbps 66
1994 05 HoA6pAa 30 mapTa 145 06 utoHA 68 27 aBrycta 82 03 Hosbpa 68
1995 03 HoAbGpa 14 ¢deBpana 103 31 man 107 20 aBrycta 81 01 HoRbGpa 73
1996 01 HoAbpa 24 mapTa 144 09 ntoHa 77 08 ceHTAbpa 91 11 nexkabpa 94
1997 11 pekabpa 29 mapta 108 11 mona 74 06 ceHTAbpsa 87 17 HoRbpA 72
1998 17 HoRbGpA 27 mapTa 130 08 utoHA 73 03 ceHTAbGpA 87 08 Hofbpa 66
1999 08 HoAbpa 18 mapTa 130 06 nioHa 80 29 aBrycta 84 07 HoAGps 70
2000 07 Hosbpsa 14 mapTa 128 02 ntoHa 80 02 ceHTAbpa 92 17 nexkabpa 106
2001 17 nexkabpsa 30 mapTta 103 03 nioHa 65 28 aBrycta 86 14 HoRbpsA 78
2002 14 Hosbpa 17 mapTa 123 28 man 72 31 asrycta 95 03 HoAbps 64
2003 03 Hosbpsa 23 mapTa 140 09 vtoHs 78 3 ceHTAbpa 86 06 pekabpa 94
2004 06 pexkabpa 13 mapTa 98 05 nonA 84 30 aBrycta 86 17 Hosbpa 79
2005 17 Hosbpa 31 mapTa 134 07 vtoHaA 68 31 aerycta 85 04 pexabpa 95
2006 04 pexkabpa 29 mapTa 115 04 nona 67 26 aBrycta 83 20 AHBapa 147
2007 20 sHBapa 02 mapTa 41 31 man 90 05 ceHTAbpa 97 05 HoAGps 61
2008 05 Honbpa 07 mapTa 123 30 mas 84 02 ceHTAbpa 95 08 pekabpa 97
2009 08 pgexkabpa 28 mapTa 110 01 vtoHs 65 01 ceHTAbpa 92 05 pekabpa 95
2010 05 pexabpAa 26 mapTa 111 25 man 60 04 ceHtabpa 102 21 HoAbpsa 78
2011 21 HoAbpa 01 anpena 131 03 nroHA 63 26 aBrycta 84 01 AHBapAa 128
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2012 01 auBapAa 02 anpena 92 01 mona 60 28 aBrycta 88 28 HoAbGpsa 92
2013 28 Hosbpa 04 anpena 127 31 masn 57 01 ceHTabpa 93 11 AanBapa 132
2014 11 anBapAa 09 ¢despana 29 25 man 106 02 ceHtAbpa 100 22 pekabpa 111
2015 22 pexkabpa 20 ¢pespana 60 04 mtoHa 105 27 aBrycta 84 27 pexabpa 122
2016 27 pexkabpa 27 AHBapsa 31 25 man 119 27 asrycta 94 02 HoAGpa 67
2017 02 Hosbps 28 depana 118 15 uoHa 108 30 aBrycta 76 07 auBapa 130
2018 07 auBapAa 01 anpena 84 25 man 54 05 ceHtAbpa 103 26 HoAbGpA 82
2019 26 Hosbpsa 15 mapTa 109 27 masa 73 25amsrycta 90 26 AuBapa 154
2020 26 auBapAa 09 ¢pespana 14 4 vioHn 116 01 ceHtAbpa 89 07 nekabpa 97
2021 07 nekabpa 24 mapta 107 30 masa 67 28 asrycta 90 27 HoAbps 91

3a aToT nepuoa BpemMeHu, ot 3umbl 1979/80 ao 2020/21 r. caMbIM paHHUM HayaromM 3UMHEro
ce3oHa 6bino 24 oktAbpa 1993 r. (AaTa YCTOMYMBOro nepexola CPeAHEecYTO4YHOW Temnepatypbl

Bosayxa yepes3 0 °C B cTopoHy noHwkeHus). Mpu aToM, B OKTAOBPE HacTyneHue 3uMbl OTMEUYEHO
TONbKO B 3 cnyyvanax: kpome 1993 1., aTo 29 okTABpA 1981 . 1 30 okTAGPA 1989 r. 3ameTuM, YTO HK
OZHOro TaKoro criyyas He 6bino B XXI Beke. Camasn noszHaa AaTa Hauyana suMbl ObiBaeT B AHBape.
Takux cnyyaes nAaTb, u Bce B XXI Beke. 310 20 AHBapa 2007 r., 1 axBapA 2012 r., 11 AxBapA 2014
r., 7 auBapa 2018 r. u, HakoHel, 26 AaHBapA 2020 r. Habnogaetca TeHaeHUMUA K Bonee no3aHemy
OTOABWIaHWIO CPOKOB HACTYM/EeHUA 3UMbl (M, COOTBETCTBEHHO, K MNPOASIEHMIO OCEHM). ITO
noATBEPXAAETCA Takke Tem, 4To B XX Beke B Aekabpe 3uma HacTynana B 4 cnyyasx: 8 Aexkabps
1983 ., 3 nekabpa 1987 r., 5 aekabpa 1992 r. u 11 agekabpa 1997 r. B XXI Beke 3a Takon xe
MHTepBasn feT Takux crnydaeB yxe 8, oT 17 gekabpa 2001 r. go 7 aekabps 2021 r. Bo Bcex
ocTanbHblX, NpeobnazatoLux, crnyyasax suma HacTynaeT B HoAbpe.

Camble paHHWEe CPOKM OKOHYaHKA 3UMbI - B AHBape. Takux crnyyaes Bcero 3: 26 AHBapA 1989 1.
(pexopaHoe 3HadeHue), 29 aHeapa 1990 . u 27 aneBapa 2016 r. B deBpane 310 cnyvyanocs 6 pas,
oT 29 ¢eBpana 1992 r. ao 9 ¢peBpana 2020 r. A camble NO3aHME 3HAYEHUA - B anpene. Takux
crny4yaes, Kak 1 B AHBape, Toxe Tpu: 1 anpena 2011 r, 2 anpena 2012 . u 4 anpena 2013 r.
Haunbonbluee yMcno crnyyaeB 3aBepLUeHWA 3UMbl - B MapTe. YTo KacaeTcA MPOAO/HKUTENBHOCTU
3WMbl, TO PEKOpPAHOE 3HayeHue, 147 cyT., 6bino B 1994 r. B XX Beke crnyyaeB C ANUTENbHOCTLIO
sumHero nepuoaa 6onee 140 cyT. 6bino BCero yYetblipe. KpomMe Bbile OTMEYEHHOrO, 3TO TaKKe
1981 1. - 144, 1993 1. - 141 n 1996 r. - 144 cyTok. B XXI Beke Takoe Obino Nub oaHaxabl: 140
cyTok B 2003 r.

CambIMK KOPOTKUMK 3uMamMKn B XX Beke C aAnuTenbHocTeto MeHee 100 cyT. Obinu: 96 cyT. -
1983 r, 88 cyT. - 1989 r., 74 cyT. - 1990 r., 86 cyT. - 1992 r., BCero 4 cnyyan. B XXI| Beke cutyauma
3aMeTHO M3MeHWnach, Takux criyyaeB yxe 8, BABoe Ooriblue, a Takke MOABWUIINCb KOPOTKME W
OYEeHb KOpPOTKME 3WMbl. M3yueHuro aHomanbHo Ténnow 3umbl 2006/07 I OblNO NOCBALLEHO
oTaenbHoe uccnenosaHue [ A. ®dupcoBa ¢ coasTopamu (2008), Ta 3uma cTana pPexopaHo
KOPOTKOW Ha TOT nepuosd BpemeHun - 41 cyT. MNosxe eé npessownu sumbl 2013/14 . (29 cyT.) u
2015/16 1. (31 cyT.). U HanBonee KOPOTKOM 3a Becb nepuoa HabnoaeHui ctana auma 2019/20 . -
BCEro nuwb B TedyeHne 13 cyT., Korga Temnepatypa BO3Adyxa YCTOMYMBO JAocTurana

oTpuuaTenbHbIX 3HadeHuin. AnBapb 2020 . (1,5 °C) okasanca cambiM TEMbLIM AHBAPEM B UCTOPHUM
MHCTPYMEHTasTbHbIX MeTeoposniorMyecknux HabnoaeHun B CadkT-leTepbypre, npu 3TOM C

MNOMOXWTENLHOM TemrepaTtypoi Bosayxa (40 TOro cambiM Ténsbim Obin aHBapb 1925 r.: -0,4 °C).
MuHumaneHas Temnepartypa Bosayxa 3a sumy 2019/20 r.: -8,9 °C (5 ¢despans) crana camoin
Ténnon ¢ 1939 r., BO3MOXHO, U 3a Becb nepuoa HabmoaeHnn. C 9 deBpana cpeaHecyTouHanA
TemMneparypa crana yCTOMUMBO MONOXKUTENBbHON (MHAMKATOP HACTYnfeHWA BecHbl), a ¢eBpasb
oKasasncA MecsauemM C MNonoxuTensHon Temnepatypor Bosayxa (0,6 °C). MoxHO 3ameTuTb, uTO
NoNoXuTeNbHaA MecAYHaa Temnepartypa B ¢peBpasne - OYeHb peaKoe ABMeHUe, Takumu Obinu 4o
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aToro Bcero 3 roaa - ¢pespanb 1974 r. (0,1 °C), 1989 . (0,6 °C) 1 1990 r. (1,7 °C) 3a Becb nepuoa
HabnmoaeHun ¢ 1752 . Mapt 2020 r., kak U dpeBparib, Obis yXKe C NONOXUTENBHON TeMnepaTypo

Bosayxa (2,2 °C) u oueHb TénnbiM. Takum obpasom, suma 2019/20 r. cTana camoi KOPOTKOW B
UCTOPWMK: NEPUOA C YCTOMUMBOM OTpULATENIbHOW TeMnepaTypon npoaosxanca scero 14 cyr., ¢ 26
AHBapA no 8 despans, Nocsne Yero TemMneparypa cHoBa AOCTUI1A NOSIOXUTENbHBIX 3HAYEHWN.

OueBunAaHO, ecnn noTenneHne Knumarta OyaeT NpoAo/KaTbCA, TO MOXET HacTynuTb TakoM
nepvoa, koraa 6yaeTt oTCyTCTBOBATb yCTOMUYMBAA CpeAHEecyToyHaa oTpuuaTenbHas TemnepaTypa
Bo3Ayxa. Toraa CyTouyHaA Temnepatypa MOXeT CTaTb MOSIOKMTENbHOWM B TeyeHue BCero roaa.
MOXHO 3aMeTUTb, YTO Ha HayanbHbIA NeprMoa 3TOro pAaa NPULLNUCL ABe XONOAHbIX 3UMbl, 1984/85
n ocobeHHo 1986/87 rT., KaTacTPodUUECKMEe NOCNEACTBUA KOTOPLIX Ha ApeBecHble pacTeHua B C.-
Metepbypre onucaHbl B nuTepatype (Komaposa v ap., 1988; dupcos, daaeesa, 20096 v ap.). B
AanbHenwem nodobHbIX 3UM C TaKUMWM MOCHEACTBUAMM AN AEPEBbEB M KyCTapHUKOB He Oblno
(xoTa M cnyyanucb HeBNaronpUATHbLIE XONOAHbIE 3UMbl).

BecHa (ce3oH HauMHaeTcA C AaTbl YCTOMYMBOrO nepexoza CpedHew CYTOUYHOW Temneparypbl

Bosayxa uyepes 0 °C B CTOPOHY MOBLILIEHMA W 3aKaHuMBaETCA 3a AeHb [0 3ausBetaHuda Syringa
josikaea - ABNeHWA-MHAMKATOPa Havana neta) UMeeT TEHAEHUMIO K CoKpaLleHuto: ¢ 23 % A0 22 %
roga no cpaBHeHUO ¢ aaHHbiMKM H. E. BynbirvHa u I 3. Wynbua (1983). 3T0 MOXHO 06BACHUTL
6onee BypHbIMU M BbICTPLIMU BECEHHUMU NpoLeccamu Ha GoHe Boree BLICOKMX Temnepatyp. YTto
npuBOAMUT K BGoniee paHHEMy HACTYM/EHUIO NETHEro ce3oHa. OTO NOATBEPXAAEeTCA AaHHbIMU
WHCTPYMEHTaNbHbLIX METEeOopPOsiorMyeckux HabmoaeHnn. Ecnu Mbl cpaBHUM CpPeaHEMECAYHYHO

Temnepatypy Maa 3a 1980-2000 rr. (10,9 °C) u 2001-2021 . (12,1 °C) 10 B XXI| Beke oHa
nosbicunack Ha 1,2 °C.

CooTBeTCTBEHHO, NETHMH Ce30H (neTo HauuMHaeTcA C 3auseTaHua Syringa josikaea w
3aKaH4yMBaeTCcA 3a AeHb A0 Hayana M3MEHEHMA Ha OCEHHIOK OKpaCKu NUCTbeB Yy Betula pendula v
Betula pubescens - ABneHua-uHaAMKaTopa HacTynneHusa oceHun) yeenumuunca ¢ 19 % Ao 24 % roaa.
Mpexae Bcero 3a cyéTt Bonee paHHero Hayana. Ecnu B npownom neTo HacTynano B cepeiuHe
uoHA (cpeaHAaa gata 3a 1953-1981 mm - 16 uioHA), TO celyac BCE valle Jata ero Havana
cMelyaetcAa Ha man. B XX B. Takux cnyyaes yxe 9 u3 21.

Camoe paHHee Hayano HacTynneHnsa oceHn oTMedeHo 22 asrycta 1984 r., a camoe nosaHee -
B 1996 r., 8 ceHTAbpsa. OkoHYaHWe OceHu (OoTMevyaeTcs 3a AeHb A0 YCTOMYMBOro nepexoaa

CpeaHecyTouHOM Temnepatypsl Bo3ayxa yepe3 0 °C B CTOPOHY MOHWXEHWS - METEOPOOrMUYECKOro
ABMIEHUA-MHAMKATOPA HaCTYNfeHWsA 3UMbl), TO eCTb 3a camoe paHHee - 23 okTabpa 1992 r, a
camoe nosgHee - 26 axBapA 2019 r. Ecnv Mbl paccMOTpUM NPOAOIHKUTENBLHOCTE OCEHHEro
nepvoaa, To camas KopoTkasa oceHb Obina B 1992 1. - 55 cyT. (¢ 30 aBrycta Ao 23 oktAbps). Tomy
roay HemHoro yctynanu roael 2007 (61 cyt.) u 2002 (63 cyt.). B XX B. 6bino0 3 cnyyana ¢
AnNuUTEenbHOCTBIO oceHn Bonee 100 cyT. B XXI B. Takux yxe 7 cnyyaes, Npu PEKOPAHOM 3HAYEHWUM B
2006 1. - 148 cyT. 310 NOKa3bIBAET HAa TEHAEHUMIO YANTMHEHWA OCEHHEro nepuoaa, 0COOeHHo ero
BTOPOMW MONOBUHbI, B COBPEMEHHbLIX YCOBUAX MOTEMSIEHUA KiMmMaTa nepsblX ABYX AECATUNETUH
XXI Beka (tabn. 2).

Tabnuua 2. NMpoaomKUTENLHOCTL Ce30HOB roga B CaHkT-lMNeTepbypre

Table 2. Duration of year seasons at Saint-Petersburg

CesoH 1953-1981 rr. (Bynbirun, 1980-2021 rr. 2001-2021 rr.
roaa LWynby, 1983)
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3uma

29 HoAbpsa — 23 mMapTa,
115 cyToK,

32 % roga

26 HoAbpsa — 12 mapTa,
107 cyTOK,

29 % roga

8 nekabps — 13 mapTa,
95 cyToK,

26 % ropa

BecHa

24 mapta — 15 uoHA,
84 cyToK,

23 % roaa

13 mapTa — 2 uioHs,
82 cyToK,

22 % roaa

14 mapta — 31 mas,
79 CyTOK,

22 % roga

Jleto

16 mioHA — 25 aBrycTa,
71 CyTOK,

19 % ropa

3 nioHA — 28 aBrycTa,
88 cyToK,

24 % ropa

1 vioHA — 29 aBrycTa,
90 cyToK,

25 % roaa

OceHb

26 aBrycta — 28 HoAbpA,
95 cyToK,

26 % roaa

29 aBrycTta — 25 HoAbps,
88 cyToK,

24 % roaa

30 aBrycrta — 7 nexabps,
98 cyToK,

27 % roaa

Kak e W3MEeHUYMBOCTb yCﬂOBVIVI cpeAbl U NPOAO/IXUTENIbHOCTM CEe30HOB roAa BJUAKOT Ha

ApeBecHble pacTeHua? MHorue BuAbl, Y KOTOPbIX OKOHYaHWe BereTauuu padblie Obl1o
BbIHY)XAEHHBLIM W NPepbiBaEMbIM MOPO3aMu, Tenepb ycrnesaroT €€ 3aBepLluvTb U NOAroTOBUTLCA K
3MMOBKe. B ycnosuax notenneHna knumara rpaHuubl 30H 3UMHEN YCTOMYMBOCTKU pacTteHunin (USDA
Hardiness Zones), BblAenAemMblX Ha OCHOBaHWM CpeAHEMWHUMASIbHBIX TemrepaTtyp Bo3AyXxa
(dupcoB, 2003) Ha TeppuTopuM JleHuHrpaackoW obnactTu cmeljarotcA. OTO  O3HauaeT
BO3MOXHOCTb PaCLUMPEHUA KyNbTypHOro apeana TensnonobuBblX BUAOB WHTPOAYLEHTOB W
MepcrnexKTuBy MNPOABMXEHUA 3K30TOB Ha HOBble TEpPpUTOPUM C  YYETOM MOBLILEHWA WX
3umocTtonkocTu (Pupcos, Xmapuk, 2016; dupcos, daaeesa, 2020).
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Puc. 1. MpoaomkutenbHOCTL ce30HOB roga B CaHkT-MNeTepbypre no cpeAHEMHOrONETHUM AaHHbIM
3a nepuoasbl ¢ 1953 no 2021 rr.

Fig. 1. The duration of the seasons in St. Petersburg according to the average annual data for the
periods from 1953 to 2021.

[nAa coBpemMeHHOM KnMMaTUyeckon cutyauun Hadana XXI Beka Ha ocHoBe (PEHONOrMYecKux
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HabmoaeHnMin paspabaTbiBaeTCA  aCCOPTUMEHT PEeKOMEHAyeMblx AnA  o3eneHeHua CaHkT-
Metepbypra ApesBecHbix pacteHun (PupcoB u ap., 2016a). TeHaeHuuAa B HanpaBrneHUH
NOTENNEHUA KNumaTa, XOTA AafleKo He Bcerda WM He BO BCeX crnyyasax OnaronpuAaTHas Ans
pacTeHuit, oTKpbiBaeT Gonee LUMPOKUME BO3MOXHOCTM B 0OnacTu AeKopaTMBHOIO CaAOBOACTBA,
ZlaeT BO3MOXHOCTb BblpallvMBaHuA Oosbllero yucna TennontobuBbiX BUAOB, KynbTypa KOTOPbIX
Oblna HEBO3MOXHA MMM OYEHb OrpaHuyeHa B npowsiom. C Apyroi CTOPOHbI, TaKoe M3MEHEHMe
cpeabl cnocoBCTByeT MOABNEHUIO U pacnpocTpaHeHuto GonesHen v BpeauTenen (Pupcos v ap.,
2021). U3ameHeHWe KnuMaTUyeckux PaxTopoB, raBHbIM 00pasoM Temnepatypbl U BRaXHOCTH,
NPMBOAMT K YXYALUEHUIO COCTOAHUA AEPEBLEB U aKkTWBM3aLuu natoreHoB (Pupcos v ap., 20166).
3a nepvoa ¢ Hayana 1990-x rr., B napke BMH ynaneHo 6onee 400 aAepeBbeB BA30OB, 3aCOXLUUX OT
ronnaHackon éonesHu (Pupcos, bynrakos, 2017, 2018).

deHonornyeckne HabIrAEHUs UMEKOT BaXXHOE 3HaYEeHWe, NosyYeHHble AaHHble NoABeprarTCa
06paboTKke B 3aBUCMMOCTM OT MocTaBfieHHoW 3afaun. OOHOM M3 Takux 3ajay fABnAeTcA
onepaTuBHOE OOCNYyXMBAHWME CE30HHbIX MPOM3BOACTB B TEKylLleM KaneHaapHom roay. Hpyras
3ajavya — 9TO YCTaHOBMEHWE BPEMEHHbIX, reorpaduyecKkux M IKONOrMYECKUX 3aKOHOMEPHOCTEN B
CpPOKax HacTynneHWA CE30HHbIX ABMEHWM NpPUpPoAbl. B COBpPEMEHHbIX yCnoBuAxX ¢(eHOoNornyeckne
HabnoaeHusa, 0COOEHHO ANWUTENbHbIE W  HEMPepbiBHblE, BaXHbl Kak CBWAETENbCTBO MU
noaTeepxaeHne notenneHna knumarta. OHM MOKasbiBAOT YPOBEHb pPeaKuuu pacTeHun Ha
U3MEHeHUA cpeasbl.

3aknoyeHue

AHanu3 CpoKoB HAaCTyMfeHUa U NPOAOIHKUTENBbHOCTU Ce30HoB 3a 42 roda (1980-2021 rr) B
BotaHnueckom caay lNeTtpa Benukoro BMH PAH nokasan, 4to MpOAO/mMKUTENBHOCTb 3UMHEro
ce3oHa no cpaBHeHuto ¢ nepuoaom 1953-1981 rr. cokpaTunack ¢ 32 % 40 29 % roga. NMpu aToM,
ecnu cpasHuBaTtb Tonbko XXI Bek (2001-2021 rr.), To 3uma cokpatunack A0 26 %. JleTHuin ce3oH
yBenunuunca ¢ 19 % Ao 24 % roga. 3a cuét 6onee paHHEro HacTynieHusa neTa Habntogaetca
Hebonbluan TeHAEHLMUA K COKpaLleHUo BecHbl (C 23 % A0 22 % roaa). B ycnoBusax notenneHvs
knumata CaxkT-MNeTtepbypra OCEHHWW Mepuoa NepBbiX ABYX AECATUNETMH 21 Beka wumeet
TEHAEHUMIO K YANMHEHWo, 0COOEeHHO BTOPOM MOMOBMHbI OCeHW. bnaroaapa 3ToMy ApeBecHble
pacTeHus, y KOTOPbIX OKOHYaHWe BereTauuu ObiNo BbIHYXAEHHBIM WM NpepbiBaeMbiM MOPO3aMMu,
Tenepb ycnesawT eé 3aBepLlMTb U MOArOTOBUTbCA K 3uMe. boree markue 3uMbl cnocoBCTBYHOT
PaCLLUMPEHUIO KyNbTYPHOro apeana TennontobuBbix 3k30ToB. OAHAKO BUAbI, Y KOTOPbLIX KOPOTKMI
nepvoa TmMoOKoA, B 3WMHWWA Nepuoa C NPOAOIDKUTENbHBIMKA OTTEMENAMM MOMyT HayuMHaTb
npexxaeBpeMEeHHyYH0 BeretTaumio, a 3ateM obmMepsaTb Npy Bo3BpaTe X0S1040B.

MocKkonbKy KNMMaT MeHsieTcs, HeobxoAuMbl JanbHewlive HabnoAeHus 3a MHAMKATOpaMu
Kanenaaps npupoabl. Takue HabnoaeHua Mo3BOMAT  AaTb  (PEHOSNIOTMYECKYHD  OLEeHKY
KOPOTKOMNEPUOAHBLIX KOonebaHui Kiumata M ero COBPEMEHHOrO MOTEMSIEHUA C MCMONb30BAHUEM
MHOroneTHew AeHAPOdEHONOMMYECKON U METEOPOOrMYECKON MHPOPMAaLUK, NOKa3bIBaOT YPOBEHb
peaKkuMn pacTeHui Ha M3MEHEHWA cpelbl, NOMOralT B KOPPEKTUPOBKE KaneHAapHbIX CPOKOB
CE30HHbIX arpOTEXHUYECKUX MEPONPUATUI B 3€IEHOM X03FIMCTBE U CTPOUTENLCTBE.

PaboTta BbiMOMHEHA B pamMKax rocyAapCTBEHHOro 3aJaHuA Mo nnaHoBow Teme "Konnekyuu
XuBbIX pacTeHnn botaHunueckoro mHcTUTyTa MM. B. J1. Komaposa PAH (MctopuA, coBpemeHHoe
COCTOfIHME, NEPCNEKTUBLI UCNOSIb30BaHKA)", perncTpaunoHHblin Homep Tembl 122011900031-0.
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Key words: Summary: The uninterrupted phenological monitoring has been
science, ex situ, phenological carried out at Peter the Great Botanic Garden of the Komarov
monitoring, seasons of the year, Botanical Institute (Saint-Petersburg, Russia) since 1980. The
Botanic garden, Saint-Petersburg, analysis of the dates of seasons beginning and duration during 42
arboreal plants, changes of the years of observations (1980-2021) has shown that the duration of
climate winter period has decreased from 32 % to 29 % comparing with

1953-1981, if we compare the period of the past 20 years - from 32
% to 26 %. The summer season has enlarged since 19 % till 24 %.
The spring season has the tendency to shortening (from 23 % till
22 %). In condition of the warming of the climate of Saint-
Petersburg at the 21 century there is the tendency of enlarging of
the autumn season, especially of its second half. In such conditions
those woody plants which had the forced end of vegetation,
nowadays have the possibility to finish it successfully and to
prepare for wintering. Warm winters promote to widen the cultural
habitat of warm-loving exotic trees and shrubs. The observations
on indicators of the Calendar of Nature let us give the phenological
estimation of short periodically oscillations of climate and of its
modern warming, using the long years dendrophenological and
meteorological information.
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