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IlpeBecHble pacTeHUs U AUHAMUKa NO3OHEBECeHHUX U
paHHeoCeHHUX 3aMopo3KoB B CaHkT-lMeTepbypre

PUPCOB
leHHapun AcbaHacbeBUY

KnioueBble cnoBa:

HayKa, OPEeBECHbIE pacTeHus,
3aMopo3ku, BoTaHNYECKUiA
can, CaHkT-lMeTepbypr

MonyyeHa: 24 mapta 2022 roga

Eoranndeckuii nHctutyT umeHu B. J1. Komaposa PAH,
yn. lNpogpeccopa NMonosa, 2, CaHkT-lNetepbypr, 197376, Poccusi
gennady._firsov@mail.ru

AHHOTaums: B ycnosmax notenneHns knumara
NPOLONXUTENbHOCTb Nepuoga OT NocneaHero BECEHHEro
3aMopo3ka Ao nepeoro oceHHero B CaHkT-MeTepbypre no
CpaBHEHWIO C cepeamnHoin XX B. yBenuynnacb Ha 18 gHen,
co 156 no 174 cytok. B Hayane XXI B. aTOT peHonar
npofnonxaet Bo3pactatb. B 2000-2021 rr. no cpaBHEHMIO
¢ nepuogom 1980-2000 r. ysennyeHne 6€3Mopo3HOro
nepuona coctasnset 10 cyTok. BeCeHHue 3aMopo3ku
OKaH4MBaloTCH, Ha4YMHas Co BTOPOro gpeHoartana
noacesoHa "CHeroTtasHue" n no BTopoi atan "Pasrapa
BECHbI", BONbWWHCTBO CNyYyaeB NPMXOAUTCS Ha NOACE30H
"OxwuBneHne BecHbl". OCEHHME 3aMOPO3KM MOTY T
HauyMHaTbCS C NepBOro atana noacesoHa "3onotas
oceHb" 1 0o "lMpensnmbs”, yaue BCero - B NoACE30H
"I"nybokow oceHn". B cepenmHe XX B. B nepuog,
CUMTaBLINIACS "HOPMOI COBPEMEHHOr O Knnmara", 6binm
noaseneHbl OCHOBHbIE UTOMM MHTPOAYKLUMW, N34aHbl
"Iepesbs 1 kyctapHukn CCCP" (1949-1962), Ha MHOrvne
rofbl Briepén onpeneneHbl BO3MOXHOCTU KyNbTypbl
npesecHbIx pacteHuii B Poccum n 8 CCCP. OuyeBnaHo, 4TO
IaHHble 00 ypOBHSX a8anTyPOBaHHOCTY APEBECHBIX
WHTPOLYLEHTOB Hy X AatoTCa B peBn3nn. B ycnosusix
COBPEMEHHOr 0 KnMMaTta 3aMopO3KM He 0KasblBaloT Takoro
HeraTUBHOro BO34ENCTBMA Ha OepeBbs U KYCTapHWKM, Kak
npexae, 04Hako, NOMHOCTbIO UX BUSIHUSA HENb3S
nucknoYaTtb.

MopnucaHa Kk nevartu: 25 asrycta 2022 roga

Moo 3aMOPO3KOM MOHMMAaEeTCHA KpaTKOBPEMEeHHOE MOHNXEeHe TeMnepaTtypbl BO3AyxXxa HUXe 0

°C npu npeobnagaHuy nonoxutensHolx Temnepatyp (Weep u ap., 1982). 3amMopo3ku — 370
SIBNEHVe, Korha npu MonoXMTENbHOW CPemHEeCyTO4YHOW TemnepaType Bo3dyxa Habnonaertcs
MOHMXEeHVe €€, 0ObIYHO YTPOM UM HOYbIO, OO OTpULATENbHbIX 3HaYeHnn (Menewko u gp., 2010).
"3aMOpO3KkM OTHOCATCA K YMCAY OMNacHbIX SBMEHWIA MNOrodbl, €CNN OHW HACcTynatT BECHOW B
nepwog Beretaumn. OHW BO3HMKAIOT B pe3ynbTaTe BTOPXEHWUs BOSH X0Nn04a C cesepa v CeBepo-
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BOCTOKa. K TOMy Xe pes3koe mnoxonofaHue ycunmBaetTcsl HOYbK BCNEOCTBUE 3HAYUTESNbHbIX
TENNONOTEPb M3NYYEHMEM MNPU SICHOM Hebe 1 cnabbix BeTpax nnmn nonHom 3atuwse” (Weep v op.,
1982, c. 81). MNpu 3aTOM pasnMyaloT 3amMOPO3KM B BO3AYXE M HA MOBEPXHOCTW Moysbl. BonbWwon
Bpel, HAHOCUMbIA MO3AHEBECEHHMMM W PAHHEOCEHHMMM 3aMOpPO3KaMn (OCOBEHHO CebCKoMY,

NIECHOMY 1 Ca[0BO-MapKOBOMY XO3SIMCTBY) XOPOLWO 13BecTeH. Hanpumep, oT 3amoposka Ao -3 °C,

Habnoaaswerocs B CaHkT-MeTepbypre B HOYb Ha 3-e uoHa 1975 r. 1 0o -5...-6 °C 3a ropoaom,
normbnu mononbie nobern paHo u faxe NO34HO pacnyckalowmnxcs opm enn, 6epésbl U OCUHbI.
O6MEp3 BeceHHUIA NpupoCT Noberoe Takmx OepPeBbLEB MECTHOMN dpnopsbl, kak Acer platanoides L.,
Alnus glutinosa (L.) Gaertn., Fraxinus excelsior L., Quercus robur L. B peHopapuu
NecotexHuyeckoro yHusepcuteta (JITY) ot atoro 3amopo3ka norvbnu mononble noberun y
HECKONIbKMX COTEH BWOOB APEBECHbIX MHTPOAYLEHTOB, B TOM uucne y Larix decidua Mill., Larix
kaempferi (Lamb.) Carr., Larix sibirica Ledeb., Pseudotsuga menziesii (Mirbel) Franco. Ot atoro
e 3aMopo3ka B TOM Xe rofly B Macce BbIMEP3/M Mooable nobern u UBeTKN y pas3nnyHbIX BUOOB
1 COPTOB SIGNMOHM, FPYLIM, CNMBbI, CMOPOAMHbI 1 KPbIXXOBHUKA BO MHOTUX paioHax JIeHUHrpaackom
obnactm. A oT 3aMopo3ka Ha noyse 8 uoHa 1975 r. HA MHTPOOYKLUMOHHOM MUTOMHWUKE
6oTtaHmyeckoro caga JITY nornbnu Bcxodbl M MONOLbIE PAacTEHMs OECSTKOB BMAOB APEBECHbIX
3K30TOB - MUXTbI, COCHbI, NXeTcyru, barpsiHHmka, nyba, 6yka, pofoLeHAPOHOB (N0 Hab N AeHNAM
H. E. BynbirvHa). Ewé pavee HebnaronpusTHoe Bo3aeincTBme 3amoposka 25 mas 1925 r., korga

Temnepatypa onyctunack Ao -2,5°C Ha xBoWiHble pacteHus otmetun M. J. BorgaHos (1927),
NMPOBOAVBIMIA WCCNENOBaHMS O pe3ynbTarax akknMMatvM3auuy WMHO3EMHbIX nopof B ObiBleM
Momonoruyeckom cany Perens n KeccenbpuHra Ha Beiboprckoi ctopoHe. B aTtoit paboTte oH
Jenaet BaXHbI U He MNOTEPSBWMUA OO CUX MOP CBOEro 3HayeHws BbiBOL (c. 440): "Ons
nanbHenwero 6onee rnybokoro n getanbHOro U3y4eHns MHO3EMHbIX NOPOoL HEOHX0AMMO Mpexae
BCEro OpraHu3oBaTb HaL HUMW CUCTeMartuyeckme peHonorunyeckne HabnoaeHus, KoTopble
JanyT BO3MOXHOCTb TOYHO BbISICHUTb, B KaKOe BPEMs BereTauvoOHHOro nepvopa HavyuHaeTtcs u
3aKkaH4MBaeTCs POCT Pas/IMYHbIX NMOPOL, KakK BIMAIOT pas/InyHble KNMMaTnyeckne goakTopbl Ha Ux
pocT ¥ T.1. HO 3TO [OOMXHO COMNPOBOXJAATbCs  CrneuvanbHO  OpPraHM30BaHHbLIMU
MUKpPOKNIMMaTMyecknumm  HabniogeHusmmn”. [py 9TOM BO3LENCTBME 3aMOPO3KOB  3aMETHO
BOo3pacTaeTt B 3aropofHon cpene. Kak, Hanpumep, 370 nokasbliBaeT ONbIT KyNbTypbl 3K30TOB B
Hay4HO-oMbITHOW cTaHuun "OTpagHoe" BotaHnyeckoro nHctutyta nmenn B. J1. Komaposa PAH B
Mpro3epckom parioHe JleHuHrpaackor obnactu (Cessesa u gp., 2011).

OueBnaHO, 4TO B MPOLLIOM 3aMOPO3KM NPUYMHSNN pacTeHrsaM ewé bonbwinii Bpen Yem cervac,
B YCNoBuMsAX notenneHus knumarta. Camoii cypoBoii 3ume XX Beka B CaHkT-lNeTepbypre, 1941/42
r., NPeLlWecTBOBANO OYEHb KOPOTKOEe NeTo. B pekopmoHo paHHue cpoku (11 okTs6ps) Havancs

nepexof CpeaHEeCyTO4YHON TemmepaTypbl Bo3gyxa udepe3 0°C: mo cywecTsy, 3a pesko
06opBaBLIMMCS BTOPbIM (oeHo3TarnoM «30/10TO 0ceHn» cpady Havanacb 3uma. B XVIII-XIX Bekax
Habnopganucb He MeHee cuibHble aHoManuu. B ceHTsibpe 1763 r. KOxaH ®@anbk fobupancs Lo
Poccumn mopem n3 Ctokronbma v 4yTb He normb Bo Bpems wropma. BcnomyHas 06 aTom, oH nucan
B cBoux nucbmax Kapny JluHHeto: «[Mocne Toro, kak Mbl oT 19 ceHTs6ps m oo 1 OkTs6ps
ucnblTany BCE HEMPUATHOCTW, KakMe MOoXeT 3aknoyatb B cebe O0ceHHsis noesnka no
Bantuiickomy Mopto, B OOpMe HemnocTOSIHHOrO BeTpa, CuNbHbIX Bypb, CHera, rpafa, LOXnAs U
MOpO3a BrepemMexKy, Mbl yXe nofaranu, Y4To Tenepb Haxooumcs B 6e30macHOCTM OT 3TOro,
korga 6pocvnn skopb B HapBCkOM peipe... HO CBUpEnbii WTOPM C TbMOW 6pocmn Hac Ha
necyaHole puddbl, roe cynHo pasbunocb, gano Teyb... Kaxpnoe MrHoBeHWe 34ecb B rnasa
rnagenn yxac, otyasHvue n cMeptb....Mos wngana v wnara, KoTopble S Kynun B AeHb 0Tbe3aa u3
Ctokronbma, Takxe ObinM yHECeHbl BOMHOMW, MepekaTuBLWIENACA Yepe3 no4ky, Korha Mbl
BblTackMBanu Beww, nexaswmne B KaroTe. Takmm obpa3om 1 MHe nonano; Ho 6bnarogapexHve bory,
1 BbllWEN XMBbIM U3 TAKOW yXacHow onacHocTu! Hukorna B Xun3Hu g 60nblie He noeny Mo Mopio»
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(MTunckuin, 1913, c. 168). 13 aToro NncbMa BUOHO, YTO BEreTaUMOHHbIA CE30H CeBepOo-3anagHoro
pervoHa Poccuiickoi Vimnepun Torga 6bin 3ameTHO kopoye. B ceHTsbpe Panbkom oTMevaeTcs
CHer, rpag n Mopos.

H. E. Bynbirun (1987, c. 7) Bbloenun oTaenbHblii 6ann obMep3aHusi B CBOel BOCbMUOGanbHOM
WwKane NoOBPeX4aeMOCTU APEBECHbIX PACTEHUA OTpULATENBHON TEMMNEPATYPON, YYNTLIBAIOWMIA HE
TONbKO 3MMHVE MOPO3bl, HO U 3aMopo3ku: "...Il - pacTeHust 3umyloT 6€3 NoBpPeXAeHN MOpO3amu,
HO B BereTVpyloWweM COCTOSHUM MOryT MOBPEeXAaTbCs MNO3OHEBECEHHUMWU, NETHUMU 1
paHHEeOCEeHHUMN 3aMopo3kamMu (HeobxoOMMO OTMeyaTb, Kakue opraHbl U B KakvMe nepuopbl
noBpexXaeHbl)". YCTOMYMBOCTb pacTeHWin pasHas B nepuodbl Beretaumm u nokos. Korga
HauYMHAIOTCA POCTOBbLIE MPOLIECCHl, PAcTEHWs CTAHOBATCA OYEHb YYBCTBUTENbHbIMM AaXe K
HebonbWwKUM MOpo3aM Mpu Bo3BpaTe xonomoB. Ewé 3. J1. Bonbp (1915, c. 451) nucan: «B
CafoBOACTBEHHON N NECOBOACTBEHHON NuTepaTtype HeT HepjocTaTka B yKa3aHusx Ha TO, 4TO
BECHOV rocne psina TennblX, B OCOBEHHOCTM CONHEYHbIX [Hel CnocOBHOCTb pacTeHui
NPOTMBOCTOATb AEACTBUIO MOPO3a Ype3BblyaiiHo ObICTPO NagaeT, U, ecnv Nocne Tako oTTenenm
BHOBb BO3BpalalTcs XO0Ts Obl M He O0COBEHHO CWibHble MOPO3bl, TO OHW NPOU3BOAAT
HecpaBHEHHO Gonee XEecTokMe OMyCTOWEHUS, YeM CaMble CypOBble 3VMMHWE MOPO3bl». TEM He
MEHee, BNUSH/E 3aMOPO3KOB Ha [PEBECHble pPacTeHWs 00 CUMX Nop M3y4yeHo ewé cnabo u B
nuTepatype Mano oTpaxeHo. lVMetowumecs cBeOeHUss O BPEMEHW HaCTyNneHusi MnocnemHux
BECEHHWX N NepBblX OCEHHUX 3aMOPO3KOB, Kak MPaBuio, He OTPaXatT COBPEMEHHbIX NU3MEHEHWI
knumata. OHM HyxpatoTcs B obpabotke uM obobueHun. STO0 M MOCNYXWUNO OCHOBaHMEM ANS
MOArOTOBKM  OAHHOro coobweHusi. Ero dakTmyeckyio OCHOBY COCTaBASIIOT — AaHHbIE
neHppobuonormyeckoro MoHutopuHra B bBoTaHumueckom capy [letpa Benwkoro B CaHkT-
MeTtepbypre ¢ 1980 r. no 2021 rr.

MNpuHsATbIE COKpaLLEeHNs:

BUWH - BotaHnyeckun can MNetpa Benukoro BotaHnyeckoro nHctutyta nmenn B. J1. Komaposa
PAH;

NTY - BotaHnyeckmin cap CaHkT-lNeTepbyprckoro rocynapCTBEHHOrO NECOTEXHUYECKOro
yH/UBEpCUTETA.

*%

MaTtepvanom ons uccnenoBaHUs CRyXunn OPEeBECHO-KYCTApPHUKOBbLIE pacTeHUs KONneKkuum
BotaHunyeckoro capa lNetpa Benukoro BotaHuyeckoro nHctutyta umenn B. J1. Komaposa PAH
(BMH) Ha Antekapckom ocTpoBe B CaHkT-leTepbypre. OueHka obMepsaHus npoBoaunachb Mo
wkane M. V. NanuHa (1967). deHonoruyeckne HabnogeHns npoesoamnnncb no metoauke H. E.
BynbirnHa (1979). ®eHonormyeckas nepuoamsaums roga npuHata no H. E. BynbiruHy (1982).
Mcnonb3oBaHbl AaHHble MeTeocTaHumun "CankT-MNetepbypr" denepansHOro rocynapctBeHHOro
brooxeTHoro yupexneHus "CeBepo-3anagHoe ynpaBfneHUWe MO TUAPOMETEOPONOrnM 1
MOHUTOPWHIY oKpyXxatower cpeabl" (PBI'Y "Cesepo-3ananHoe YITMC"). OeHapobuonornyeckuii
MOHUTOPWHT 3aknyaeTcs B Hab N oeHnsx no nporpamme TeppuTtopuanbHo-
peHoHavKaumoHHon  cuctembl  (T®C)  kanenHgaps  npupodbl  Jlaporo-MinbMeHckoro
neHapodiopucTuyeckoro paioHa. HabnioneHms senytca ¢ 1980 r. U COCTOSIT B €XErogHOM
yuyéTe mat HacTynneHns onpenenéHHblx dpeHodas y ApPeBECHbIX pacTeHUA-OEHONHOMKATOPOB
HacTynneHms Ce30HOB, MOACE30HOB W heHoaTanoB roga. KaxooMmy m3 aTmx nogpasneneHui
rogna CBOWCTBEHHO CMeumndnYEeCcKOe COCTOSIHNE 06 bEKTOB XUBOW 1 HEXWMBOIN Npupoabl 1 ocoboe
nX B3aNMOAENCTBUE.
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O6cyxneHue pe3synbTaToB

B tabnvue 1 npuBoAsiTCs OaTtbl MOCNEOHWX BECEHHMX W MEPBbIX OCEHHUX 3aMOPO3KOB B
BO3yxe MO AaHHbiM MeTeocTaHumu "CaHkT-lMNetepbypr" 3a 42-netHuii nepuon 1980-2021 rr.
lMpuBOoOATCA KaneHpapHas gata U OEeHONOrMYECcKMin aTam rofa, Ha KOTOPOM OTMeYaeTcs 31O
SdBfIEHME, a TakXe MUHUManbHas TemnepaTtypa Bo3gyxa B 3TOT AeHb. B rpade 8 nokasaH
doeHonar, BPEMEHHOW MHTEpBan MeXAy OaToil NocnefHero BECEHHEro 3amopo3ka W MepBoro
oceHHero 3amoposka. O6o3HaueHusi cpeHoaTanoB roga: CT2 - BTOpo/ 9Tanm noacesoHa
"CHeroTasgHune", OB1 - nepsbin aTan nogce3oHa "OxwueneHve BecHbl', OB2 - BTOpoi 3Tan
"OxwuBneHns BecHbl", PB1 - nmepebn atan nogce3oHa "Pasrap BecHbl", 301 - nepsbii aTan
nogcesoHa "3onotas oceHb", 302 - BTOpor aTtan "3onotor oceHn', NO1 - nepsbIi 3Tan
noacesoHa "lMnybokas oceHb", FO2 - BTopoit atan "I nybokoit oceHn", M3 - "Mpeasumbe”.

Tabnuua 1. Jatbl nocnegHero BECEHHEro M MepBOro OCEHHEro 3aMOpPO3KOB B BO34yXe B
CaHkT-leTepbypre (1980-2021 rr.)

Table 1. Dates of late spring and early autumn frosts at Saint-Petersburg (1980-2021)

Moo [MocnepHuin BeCEHHMIA 3aMOPO30K  [1epBbIi OCEHHUI 3aMOPO30K ®deHonar,
Hata ®eHo- T,oC Hata ®deHo-atan T,0C cyTn
aTtan

1 2 3 4 5 6 7 8

1980 22 mas PB1 -1,2 24 oKTS16pS n3 -2,2 155
1981 1 mas OB1 -0,6 3 Hos16pS n3a -3,3 186
1982 23 anpensa  OBf -0,4 11 okTa6ps 302 2,4 171
1983 17 anpens OB2 -2,0 3 oKTs16pst 301 2,2 169
1984 27 anpena  OB2 -1,0 15 okTs16ps o1 -04 171
1985 22 mas PB1 -0,3 18 okTs16ps 302 -2,1 149
1986 18 anpens OB1 -3,3 25 ceHTa6pa 301 -0,1 160
1987 28 anpena  OB2 -0,3 21 oKTS6pS ro2 -0,3 176
1988 27 anpena OBf1 -3,5 20 oKTSI6pS rot -0,8 176
1989 6 anpens OBH1 -1,9 19 okT516ps o1 -1,0 196
1990 12 mas PB2 -0,2 3 okTA6ps 302 -1,7 144
1991 25 anpensa  OB2 -0,4 25 okTs6ps ro2 -1,8 183
1992 25 anpens  OB2 -1,0 11 okT56ps n3 -1,5 169
1993 21 anpens OBf 4.5 20 ceHTA6ps 301 -1,6 152
1994 20 anpens OBf -0,8 16 okTa6ps roft -0,2 179
1995 11 mas PB1 -0,9 22 oKTS16pS roz 51159 164
1996 25 anpens  OBf1 2,8 15 okT516psi 302 -1,0 173
1997 26 anpensa  OBf1 -0,5 4 okTs6psi 301 -0,5 161
1998 16 anpens CT2 -3,1 6 okTs16psi 301 -1,6 173
1999 14 mas PB2 -1,3 24 oKT56ps o1 -1,4 163
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2000 13 mas PB2 -0,1 29 oKT56pSs o2 -0,5 169
2001 15 anpens OB1 -0,1 21 oKT56pSs [O1 -0,5 189
2002 19 anpens OB2 -1,0 4 okTA6ps 302 -0,7 168
2003 27 anpensa  OB2 -3,8 19 okTa6ps o1 -2,6 175
2004 13 mas PB2 -0,6 10 okTs16psi 302 -0,2 150
2005 26 anpens  OB2 -0,5 25 okT56pS roz -2,6 182
2006 24 anpensa  OBf1 -0,8 29 oKT516ps [O1 -1,8 188
2007 1 mas PB1 -1,3 4 Ho516ps M3 -1,5 187
2008 20 anpens  OB2 -0,5 7 HosI6pst N3 -1,5 201
2009 22 anpens OB{ -1,5 29 okTs6pS rot -0,5 190
2010 20 anpensa  OB2 -0,6 13 okTa6ps 302 -1,0 176
2011 20 anpenss  OBf1 -0,7 15 okTs16ps 302 -0,8 178
2012 19 anpens OB1 -1,2 26 oOKTS16pS o1 -1,2 190
2013 29 anpena  OB2 -0,5 14 okTs16ps o1 -0,2 168
2014 10 anpens OB1 2,4 17 okTs16ps 302 -1,6 190
2015 19 anpens OB2 -1,2 7 OKTS16pS 301 -0,2 171
2016 12 anpens OB2 -0,5 19 okT56ps rot -0,4 190
2017 12 mas OoB2 -0,3 21 okTS6ps ro1 -0,3 162
2018 23 anpensa OB2 -1,6 8 okTA6ps 302 -0,5 168
2019 14 anpens OB2 -1,3 6 okT6ps 302 -2,0 175
2020 25anpens OB2 -1,0 21 okT56p4 302 -0,9 179
2021 30 anpena OB2 -0,1 19 okTa6ps o1 -0,7 172

B ycnoBuax knumaTta BTOpPOM MOMOBUHbI XX B., KOTOPbIA TOrga cyutancg «HOPMOW
COBPEMEHHOro Knumara», YCTONYMBbLIA TEMNbIM MNepuon C MOJIOXUTENbHbIMKA TeMmrepaTtypamu
HauMHanca obblyHO B Mae. «B JleHmHrpape oH npomonxaetcs B cpenHeMm 156 nHei, oOT
nocnenHero 3amMopo3ka 5 mas ... 0o nepeoro 3amopo3ka 9 okts6ps...» (LLeep n ap., 1982, c. 78
—79). Mpu aTom konebaHns 6&€3MOPO3HOro Neproma cocTaenanm ot Bcero nuwb 113 gHel B 1968
r. oo 191 pgHa B 1964 r. Takmm o06pa3om, B HacCTosee BPeMs MNPOAONXUTENbHOCTb
6e3MOpPO3HOro neproaa no cpaBHEHUO ¢ AaHHbIMM "Knumata JleHunHrpaga" (Weep n op., 1982)
yBenuumnnacb Ha 18 cytok n coctasuna 174 gHs.

Mo cpaBHEHWIO C AaHHbIMK, NpuBoAMMbIMUK B. . Menewko n ap. (2010) 6€3MOPO3HbIA Nepuos
3a nepvon, aHanuaupyembll B HacToswen ctatbe, yeenuunncsa Ha 14 cytok. B. . Menewko ¢
coasTopamu (2010, c. 66—67) oTmeyvatoT: «3a nepmon ¢ 1881 no 2010 r. oceHHne 3aMOpPO3KkM B
CaHkT-leTepbypre HacTynawT B CPeOHEM B KOHLE CeHTSbps — Hayane okTsbps, a BECEHHUe
npekpawarTcs B LEHTPpanbHOW 3aCTPOEHHOM YaCTu ropofa B KOHLE anpens — Hadane mas.
BeamoposHbIi nepuog B cpeaHeM npogonxaetcsa 160 gHeh — ¢ 3 mast no 10 okTa6ps. OgHako
konebaHusi pat npekpaleHuss 3aMOpO3KOB B OTAeNbHble rofdbl Benvku. Hampumep, B 1989 r.
6e3MopO3HbI Nepron HacTynun yxe 6 anpens, a B 1918 r. nocnenHuin 3aMopo3oK Habnoaancs
Houybto 28 Masi. B 6onblmx npegenax Takxe Konebnotcs U Oatbl HACTYMNEHWMSI OCEeHHMX
3aMopo3koB. Tak, B 1944 r. nepsblit 3aMOpP030K 0TMe4YeH 15 ceHTabps, a B 1917 r., korga oceHb
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bbina Tennas v No3gHas, - Tonbko 17 Hosbpsa». 3a ToT nepuon BpemeHu, 1881-2010 rr., cambii
NO3OHUA BECEHHMI 3aMOPO30K 3apeructTpupoBaH B ropofe 28 maa 1918 r., a cambii paHHUA
OCEHHUIN — 15 ceHTs6psa 1944 T.

Mo paHHbIM Tabnuubl 1, 3a nepuog 1980-2021 rr. n3 BECEHHUX 3aMOPO3KOB CaMOe paHHEe MX
OKOHYaHue oTMeyvanocb 6 anpens 1989 r. - rog, Korga Hayanocb 3aMeTHoe noTernsieHne Knumara
CaHkT-leTepbypra (Pupcos, 2014; dupcos, BonyaHckas, 2021). A camoe no3gHee - ABaXnbl,
22 masa 1980 n 1985 r. BonbWUHCTBO Cnyyaes NpuxoguTca Ha anpenb - 32, Ha Man - 10 Takux
cnyyaes. B vioHe 3aMOpPO3KOB yXe HeT - XOTS paHblue B 3TOM Mecsue OHW Cinyyanucb. Tak, B
Botanuyeckom cany BVIH B 1970-X rr. N0 MHCTPYKUMM FOPWKW C paccagoil He BbIHOCUAUCH U3
OpaHXepeun B OTKPbITHIA FPYHT paHblue 7 NoHs (ycTHoe coobueHne B. N. KopxxeHeBckoro).

CaMmblii paHHWUIA OCEHHWIA 3aMOPO30K 3a 3TOT NEPUOL BPEMEHU 3adchukcmpoBaH 20 CeHTS0ps
1993 r., a camblii NO3AHWI OCeHHUIA — 7 HOSI6pst 2008 r. Camblil KOPOTKMIA 6E3MOPO3HbI Nepros —
144 pHa B 1990 r. (NPOOONXKMTENBHOCTb yBENMYMnacb 6onee 4em Ha MecsL, Mo CPaBHEHWIO C
NPEXHWM PekopHbIM 3HauyeHneM B 1968 r.) A camblii AnuTenbHbli pekops 1989 r. Takxe 6bin
noaxe npes3oiiaéH — 201 neHb B 2008 r. B okTs6pe bbiBaeT nonasnsiouwee 60NbWAHCTBO Takux
cnyyaes - 37, B ceHTa6pe - 2 cnyyast, 1 B Hosibpe - Tpw.

Jatbl 3aMOpO3KOB MPMXOOATCSA Ha pasHble oeHoaTanbl roga. BeceHnHne 3amoposku
okaHumBarTcs Ha atanax CT2 (oyeHb pegkumii cnyyar B 1998 r.) — n go BToporo arana "Pasrapa
BECHbI" BKNtOYMTENbHO. AbBCONOTHOE 60onblMHCTBO cny4yaeB (33 nnm 79 %) npuxoamuTcs Ha
noace3oH "OXuBNeHNe BeCHbI", OT 3auUBETaHWS OflbXM CEPO A0 Hayana obnmMcTBeHuns 6epéabl
nosucnon (Betula pendula Roth). lpu atom 18 cnyyaeB umeeT MeCcTO Ha BTOPOM 3Tane
"OxwuBneHns BecHbl" (OB2), nocne 3aupetanusa Salix caprea L. n 15 Takmx cnyyaeB - Ao
3aueTaHus mBbl ko3bein (OB1). MmeHHo aToT, nepsbii atan OB1, KoTOpbIi CMMBONM3upyeT
3auseTaHvne MyXckux cepéxek Alnus incana (L.) Moench, siBnseTtcsa Hayanom BereTaumoHHOro
ce3oHa B reocucteme (®upcos, Paneesa, 2013). Hanbonee onacHbl camble NO34HNE 3aMOPO3KMY,
Korga HayvHaeTcsl MaccoBoe pacryckaHve noyek, passBépTbiBaHNE NIUCTbEB U LIBETEHNE MHOTUX
BWOOB OEpeBbeB M KYCTapHWKOB. Takux cryyaes, Ha BTOPOM doeHoaTarne noacesoHa "Pasrap
BECHbl", Mocne 3auBeTaHus 4YepéMmyxu 0OblkHOBEHHOW (Padus avium Mill.), HacuuTbiBaetcs 4
cnyyas (10 %). Mo MHeHuto H. E. BynbirnHa (1980), okoHyaHme 3amopo3kos B CaHkT-MeTepbypre
MOr 10 3aBepwaTbcsa 1 B noace3oHe "Paarapa secHbl" 1 B "Mepsonetbe”. Ceyac 3aMOPO3KOB Ha
TpeTbeM cbeHoaTane "Pasrapa BecHbl" 1 nepBoM aTane "Hayana neta" He otmevaeTcs. OCeHHue
3aMOpPO3KM HauMHaloTCsa ¢ nepsBoro arana "3onoToin oceHn" n o "Mpensumbsa”. Ha noacesoH
"nybokoi oceHn" npuxonmtcs 19 cnyyaes, npu 3TOM 14 cnyyaes - Ha nepBblii €€ cheHoaTan,
CBSA3@HHbIA C MOJSIHbIM OMafeHVWeM NUCTbeB y 6epé3abl, Nunbl MENKONUCTHOW, ONbXW CEpPOoi W
yépHon (BynbiruH, 1982). Ha noncesoH "3onoton oceHn" - 18 cnydvaes, nNpu 3TOM 12 U3 HUX
CNyyaloTCs Ha BTOPOM 3Tane 3Toro noacesoHa. Ha noacesoH "lMpensummba” npuxoauntcs 5
cnyyaeB (12 %) - 3TO 03HaA4aeT, YTO OCEHb B TekyleM roay 6bina 6e3 3aMOpPO3KOB MOYTU 10
Havana 3umbl. B noace3oHe "Havano oceHn" (No kaneHdapHbIM CPOKaM Yalle BCEro 3T0 KOHeL,
aBrycTa - nepsasi nekana ceHTs6psl) 3aMOpPO3Ky B BO3yXe OTCYTCTBYIOT.

Ecnu mbl cpaBHUM paTbl HACTynneHns 3aMopo3kos B XX Beke (nepwofd B 21 rog 3a 1980-2000
rr.) n 3a takom xe nepuofn B XX| Beke (2001-2021 rr.), TO okasblBAETCH, YTO CpendHAs daTta
OKOHYaHMSa BeceHHMX 3amopo3koB B XX B. - 29 anpens. I cooTBeTCTBEHHO, B nepBble ABa
necatunetuss XXI B. - 23 anpens. To ecTb, MBMEHEHNE Ha 6 CyT. B CTOPOHY 6onee paHHEero mx
OKOH4YaHMsi. COOTBETCTBEHHO, OCEHbID M3MeHeHue ¢ 15 okTabps oo 19 okTa6ps - TO €eCTb,
yonnHeHune Ha 4 cyt. Obwee yanMHeHne 6€3MOpPO3HOro neprnoaa 3a 3Tv Ase rpynnbl net - Ha 10
CyT.
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Mbl MOXEM TakXe CpaBHUTb 3a 3TOT Xe nepuod Bpemenun (1980-2021 rr.) natel nocnenHemn
oTpuuLaTeNbHOW CpeoHEeCYTOYHON TemnepaTypbl Bo3gyxa B CaHkT-lNeTepbypre BeCHOW 1 NepBow
oTpUUATENbHON CPeHECYTOYHON TemnepaTtypbl OCEeHbO. BONMbWWHCTBO Takux crnyyYyaeB BECHOMN
NpuXoaMTCS Ha anpenb: 27 cnyyaes u3 42 (M HW ogHOro - Ha man). Camas no3gHsas nata - 26
anpens 1988 r. Camas paHHas pata - 20 mapta 2014 r.: TO ecTb, HauuHaa c 21 mapta
CpelHecyTo4Has TemnepaTypa Bo3gyxa bbina TONbKo NOnoXxutenbHoin. OceHbio camas paHHSAS
nata - 14 okta6psa 2002 r., camas no3nHAs - 29 Hos6ps 2021 r. (HM 0gHOro cnyyas B nekabpe),
npu cpefHeM 3HavyeHun 31 okTabps. deHonar Mexay AByMs 3TUMKU gatamu konebnetcs ot 171
cyT. B 1992 r. no 243 cyT. B 2020 r. npn cpenHeM 3HayeHun 209 cyT. DTO 03HA4YaeT, 4YTo B
cpenHeM 57 % ropna B CaHkT-lMeTepbypre - ¢ NONOXUTENbHON CPpefHECYTOYHON TeMMnepaTypoii
Bo3ayxa. Ecnv Mbl cpaBHMM paTbl HacTynneHus B KoHue XX B. (1980-2000 rr.) n B nepeble OBa
necatmnetma XXI B. (2001-2021 rr.), To okasbiBaetcs, 4to B 1980-2000 rr. pata nocnegHen
oTpuuaTenbHoi Temnepatypbl 6bina 10 anpens, a ceiyac cMectunacb Ha 6 cyT. paHblie, Ha 4
anpensi. I HaobopoT, oceHblo 3Ta gata cMmectunacb ¢ 31 okTabps Ha 4 Hosbps, TO ecTb,
OTOABMHYNacb Ha 4 cyT. A BCero 3a Ce30H - U3MeHeHne Ha Takown xe nepuod 10 cytok. To ecTb,
6e3MOpPO3HbIi 1 BEreTaUMOHHbI CE30H YBEMYMBAIOTCS.

Cpoky HacTynneHusl 3aMOopo3KOB WMeloT 0onbluoe 3HayeHve AOns npeacTaBuTenei
WHTPOAYLMPOBaHHOW W npupoaHoin gpeHapodpnopbl CaHkT-MeTtepbypra. bBonbwoe 4vucno
nMcTonaaHbIX BUAOB, 0COBEHHO TEMNONOOMBLIX 1 H0XHOro npoucxoxaeHns B CaHkT-Metepbypre
OKaH4MBalOT BEreTaumio BblHYXIOEHHO - UX NIUCTbS YXOOAT B 3uUMy 3eNéHbIMU U nobuBatoTcs

Mopo3amu. Tak Hanpumep, B 2016 r. nepsble 3aMopo3ku HacTynunm 19 okTsbps (-0,4 °C), sBckope
nocne aToro, 2 Hosibpsi, OTMEYEHO 3amep3aHue npynoB (nHaumkatop "Mpensumbs"), Npu 3TOM
CpeLHeCcyTOYHasa Temnepartypa BO3fyxa nepewna K oTpuuaTenbHbIM 3HayYeHusM, obpasoBancs
CHeXHbI nokpos (nHavkartopsl "Havyana 3umbl"). B napke BAH He ycnenn 3akoH4nTb BeTerauuo
Takve nepeBbs U KycTapHUKu, kak Acer saccharinum L., Acer longipes Franch. ex Rehd., Quercus
castaneifolia C. A. Mey., Robinia pseudoacacia L. v mHorue gpyrue. [lns uenoro psna BuaoB 310
NMoBTOPSETCS PerynspHo.

MNpn 3TOM pasHble BUAbl APEBECHbIX PACTEHUA MPOSIBASIOT PasHyld YCTONYMBOCTb K
3amopo3kaM. Tak, y npencrasutenein pona suHorpapg (Vitis) nucTtbs nospexparTcs daxe
cambiMy cnabbiMu nepBbiMM OceHHUMK 3amopo3kamu (Vitis amurensis Rupr., V. riparia Michx. w
Op.). B To Xxe BpeMs y Opyrux BUOOB, Kak Acer platanoides L., NoBpeXOeHNS He3aMeTHbI U Mpu
6onee CUMbHbIX 3HAYEHUSIX OTpULATENbHOM TemnepaTtypbl Bo3ayxa. Peakuus pacteHuidi MOXeT
ObITb pPa3HON. Y 0LHUX BUOOB NOCNE NEPBbIX MOPO30B NNCTbS BYpPEoT M CMOPLWMBAIOTCS, Y APYrMX
3acbixaloT M MOTYT OCTaBaTbCsl Ha AepeBe OOMblyi0 YacTb 3MMbl. Y BbICOKO afanTUPOBAaBLIMXCS
3UMMOCTOWKMX BUOOB (POPMUPYETCS OTOENUTENbHBIA CNOA NUCTOBOA MAACTUHKM U OHWU BbICTPO
onagawT UenvkoM. B 6onblWMHCTBE CNy4YaeB 3TO COMPOBOXIOAETCS W3MEHEHWEM OCEHHeM
OKpacku NMCTOBOM NNacTuHKK. Ho y HekoTopbIx BUAOB (Fraxinus excelsior L., Populus balsamifera
L. n op.) nuCTbsa onagjaioT 1 3eNEHBIMU UM YAaCTUYHO NobypeBLMMU, 6€3 NOMHOMO MNOXENTEHMS.

B cnyyae paHHero HacTynneHWss OCeHHMX 3aMOPO3KOB Y [PEBECHbIX pacTeHuid MoryT
rnoBpexnaTtbCs [AONMUTENbHO pacTywme nobern, KoTopble He ycrneBalT OAPEBECHETb U
noaroToBMTbCA K 3uMe. M, cOOTBETCTBEHHO, MOTOM MOBPEXOATCS MOPO3aMW, YTO HarnssgHo
nposensetca BecHon. Kak nmucan camoBHuUK Wmnepatopckoro JlecHoro wmHcTutyTa B CaHkT-
MeTtepbypre 3. J1. Bonb (1915, c. 446) ewé 6onee cta net ToMy Hasan: «Bo MHOrmnx cnydyasix He
3VMIMHMIA MOPO3 caM Mo cebe ABNSIETCS NPUYNHOK OTMUPAHUSI HEXHAro PacTeHns Nocne NoToin
3uMbl. OH 4acTo TONMbKO Kak MocnegHee 3BEHO 3akaHuyMBaeT LUenb HebnaronpusTHbIX
06CTOATENLCTB M HAHOCUT CMEPTENbHbIA yaap 0cnabneHHOW UM XN3HN PacTEeHNS ».
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BeceHHne 3amMOpo3KkM MMEIOT 3HaYeHve 059 pacTeHuid B cnyyae Bo3Bpara X0nonos, rnocne
nepuoga Tenna, Korga yXe HayMHatTCs POCTOBble npouecchbl. /3BecTHbl Takue BuAbl Kak,
Hanpumep, Picea jezoensis (Siebold et Zucc.) Carr., paHO HauvHalwwe BereTaumio,
YyBCTBUTE/IbHbIE K MO3OHVMM BECEHHWM 3aMOpo3kaM - Takas ux buonormyeckas oCo6EHHOCTb
yKkasblBaetcs B [HOEHOPONOrMYyeckon nutepatype, pasinyHbix crnpasoyHukax (Bonbdp, 1929;
®upcos, Opnoea, 2019 n agp.). BeceHHne 3aMOpPO3KM MOryT CKasblBaTbCs Ha PenpomdyKTUBHOWA
coepe pacteHuit. OHM obycnaBnmBalOT 3MNM30AMYHOCTb MNOLOHOWEHNS HEKOTOPbIX BUMAOB, Kak
Hanpumep, y knéHa cepebpuctoro (BynbiruH, ®upcos, 1985). Y HeKOTOpbIX BWOOB, Kak Y
POOOAEHOPOHOB C ANUTENbHBIMA U MO34HUMM CPOKaMU CO3PEBAHUSA CEMSIH, B Clyyae paHHero
HacTynneHns MOpo30B, MOTYT He Bbl3peTb CEMeHa.

*k%k

MpooonXnTeNbHOCTL Nepuoga oT NOCNEeQHEro BECEHHEro 3aMopo3Ka A0 NEPBOr0 OCEHHEro
B CaHkT-lMeTepbypre 3a 42-neTHuin nepvon 1980-2021 rr. no cpaBHeHUO ¢ cepeauHoi XX B.,
yBenuyunacb Ha 18 gHen, co 156 no 174 cytok. B Havane XXI B., 2000-2021 rr., N0 CPaBHEHNIO C
nepuogom 1980-2000 r., yBennyeHne 6e3Mopo3Horo nepuoga coctasnset 10 cytok. BeceHHue
3aMOpPO3KM OKaHYMBAlOTCA, HayMHas CO BTOPOro dpeHoatana nopces3oHa "CHeroTasHue" no
BTOpoW aTtan "Pasrapa BecHbl", HONbWUHCTBO Cly4YaeB NMPUXOAMTCS Ha nonace3oH "OXuBneHue
BecHbl". CnyyaeB 3aMOpPO3KOB Ha TpeTbeM atane "Pasrapa BecHbl" u nepsoM atane "Havana
neta", kKak aTo paHee 0TMeYanocb B nMuTepatype, He Habnogaertcs.

OceHHVEe 3aMOPO3KM MOTYT HauMHaTbCs C MEPBOro artana nogcesoHa "3010Tas oceHb" u (B
bonee penkmx cnyyasix) oo "Mpensnmbs”, yaue Bcero - B noace3oH "IMnybokoi oceHn", 0cobeHHO
Ha eé nepBOM (beHoaTane, VMHAOUKATOPOM KOTOPOro SBASETCA OMNafdeHne nUCTbeB Oepéabl
NMOBWUCSIOA W NMbl MENKOINCTHOM.

B cepennHe XX B. 6bliM NoaBeAeHbl OCHOBHbIE UTOTM MHTPOAYKUMW OPEBECHbIX PACTEHWI,
n3panol "OepeBbs n kyctapHukm CCCP" (1949-1962), Ha MHOrme roabl BNepén onpeneneHsbl
BO3MOXHOCTM MX KynbTypbl B Poccum m B CCCP. OueBngHO, 4TO [HaHHble 00 YpOBHSX
a4anTUPOBAHHOCTW OPEBECHbIX MHTPOOYLEHTOB HY X 0AOTCS B MEPEOCMbICNEHUN N PEBUSUN.

B npoLw/oM n3BeCTHbl MHOrMe npmMepbl HeEratuBHOro BO3LOENCTBUS 3aMOPO3KOB Ha pacTeHus.
B nocnenHwe roabl CPOKKM 3aMOpPO3KOB OTOOBUITrAKOTCA, U 6e3MOpO3HbII7I nepuon yBenmn4imBaeTCs. B
YCNoBMsAX COBPEMEHHOro KnmMata 3aMOpPO3KM HE OKa3blBAalOT TAKOro HeratueBHOro BO3OEeNcTBns
Ha OepeBbsd W KYCTAPHUKK, KaK npexne, o4HaKo, UX BAUAHUA HEJIb3A WUCKNHYaTb. OHn no-
npexXHeMy UrparT Ba>XHYI POJib ANnd OApPpEeBECHbIX paCTeHMIZ, XOTA U HE TaKYHo KakK npeX.nae.

PaboTa BbiNoNHEHA B pamkax roc3afaHus no nnaHoBon teme «Konnekumm XuBbiX pacTeHui
BotaHuyeckoro nHctutyta um. B. J1. Komaposa (MCTOpusi, COBPEMEHHOE COCTOSHNE, NEPCMEKTUBbI
ncnonbL3oBaHns)», Homep Tembl 122011900031-0.
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Key words: Summary: Nowadays in the conditions of climate warming the

science, woody plants, frosts, duration between the last spring frosts and the first autumn frosts at

botanic garden, Saint-Petersburg Saint-Petersburg comparing with the middle of the XX century has
enlarged for 18 days, from 156 till 174 days. At the beginning of
the XXl this phenological interval continues to extend. In 1980-
2000 comparing with 2001-2021 it has enlarged on 10 days. The
spring frosts finish, beginning with the second phenostage of
subseason "Thawing of Snow" till the second stage of subseason
"Height of Spring", with prevalence in subseason "Reviving of
Spring". The first autumn frosts may begin from the first stage of
subseason "Golden Autumn" till "Before Winter", and more often in
subseason "Deep Autumn”. In the middle of XX century, at period
which was named "the norm of the modern climate", the main
results of arboriculture in the country were analyzed, the
fundamental edition "Trees and shrubs of the USSR" (1949-1962)
was published. And the possibilities of future culture of many
exotic species of trees and shrubs were clarified for many years
ahead. Apparently, the former data on levels of adaptation of
woody plants need to be revised. In conditions of the modern
climate late spring frosts and early autumn frosts does not show
such negative influence on trees and shrubs as earlier.
Nevertheless its influence should not be excluded.
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