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BbuoknumaTuyecKkan UHUKITUYHOCTb U eé BJIMAHUE Ha ApeBeCHbie
pacteHuna B CaHKT-MeTepOypre
bo TaHnuecknii MHCTUTY T umenn B. J1. Komaposa PAH,

yn. Mpogeccopa lNonosa, aom 2, CaHk T-Ne Tepbypr, 197022, Poccusa
gennady_firsov@mail.ru

dUPCOB
FeHHaaui AdaHacbeBHUY

bo TaHnueckuii UHCTUTY T umerun B. J1. Komaposa PAH,

PAIEEBA yn. lNMpogeccopa Monosa, aom 2, r. CaHk T-Ne Tepbypr, 197022, Poccusa

UHHa BagumoBHa

butvik@mail.ru
KnioueBble cnoBa: AHHoTauuA: HabnoaeHus 3a uHankaTopamu KaneHaaps npvpoasl B
Hayka, PEeHONOrMyecKn BoTaHnueckom caay MeTpa Benukoro B C.-MeTepbypre (1980-2021 rr.)
MOHWTOPUHS, BpeMeHa roaa, No3BOMAIT AaTb GEHOMOMMUYECKYHO OLEHKY KOPOTKONEPUOAHbIX
ApeBecHble pacTeHuA, KonebaHuii knumata. Ha ¢poHe ero coBpeMeHHOro noTensieHus
M3MEHEHMA KMmMaTa OUOKTMMaTHYECcKan LMKITMYHOCTb NPOABAETCH B YepeaoBaHWM paHHe-

Ténnbix (1989, 1990, 1992, 1995, 2007, 2008, 2014, 2015, 2016, 2019,
2020 rr.) u nosaHe-xonoaHbix net (1980, 1982, 1985, 1987, 1996, 1998,
2003, 2004, 2006, 2011, 2012, 2013 rr.), 4TO OTPaKAETCA HA
3UMOCTOWKOCTH U PENPOAYKTUBHOM CMOCOBHOCTM APEBECHbLIX PACTEHU.
Bce Hanbonee cypoBble 1 HebnaronpuATHbIE 3UMblI HabAaNUCh B
nosaHe-xonoaHble rofbl. B paHHe-Ténnble (PT) roasl No cpaBHEHWUIO €
nosaHe-xonoAHelMu ([1X) 3ameTHO Tensee cpeaHemecayHasn
Temnepartypa suMHUX MecsALeB (B ¢peBparne Ha 7,20, B AiHBape Ha 4,40).

JocTtaTtoyHo 3ameTHOe pasnnMune NpoABnAeTCA U BECHOM, NO UIOHb
BK/IIOUMTENBHO. OTUM CO34A0TCA yyLLMe YCroBMA ANA NEPE3MMOBKH
pacteHuid. B PT roabl npoaomkuMTenbHOCTs 6e3MOpPO3HOro nepuosa
yBenunuusaetcA Ha 9 cyT. CokpalyaeTca NpoACIIKUTENBHOCTE 3UMbI Ha
52 cyT., yANVMHAIOTCA BECEHHUI 1 NETHUI Ce30HbI. [0 LWKane 30H
3WMHEWN YCTOMUMBOCTM ApeBecHbix pacTeHuit B MX roasl C.-Metepbypr
CO cpeaHeMUHUMANbHOW TeMnepaTypou Bosayxa -26,50 nonagaeT B

6ornee xonoAHyo 30Hy 5a, B paHHe-TENmbIe rodsl, C TeMnepaTypon -
19,30 — nepexoant B 6Gonee TéNNyo 30Hy 66.

MonyueHa: 20 mapta 2023 roaa MonnucaHa K neuatu: 19 gekabpsa 2023 roaa

BBeneHue

Pan waei usBecTHoro aeHaponora v ¢eHonora, npogeccopa CaHkT-MNeTepdyprckoi rocyaapcTBEHHOM
necotexHuyecKoi axkaaemuun, Hukonas EBreHbeBuua BynbirvHa (1924-2002), BbickasaHHbix 6onee 40 rnet
HasaZ B 0651acTM WMHTPOAYKUMM PaCTEHWH, (DEHONOrMYECKOr0 MOHWUTOPUHIA M BUOMHAMKALMM MPUPOAHbIX
npoueccoB 0OCOBEHHO aKTyarnbHbl ceiuac, Ha ¢oHe rnobanbHbix W3MeHeHun knumarta (Apmuwko, 1999;
®upcos, 2004). Yxe B nepsbix nybnukauuax 3a 1961-1965 rr. Hukonai EBreHbeBuu ctan vHTEpecoBaTbcA
BIMAHMEM METEOPOSOrMyecKUx GaxkTopoB Ha LBETEeHWEe W MNSIOAOHOLLEHWEe APEeBEeCHbIX PacTeHWW, BIIUAHUEM
OTAENbHBLIX aHOMasIbHbIX 3MM U JIET Ha pacTeHuA, OCOBEHHOCTAMM 3UMHErO MOKOA, BUONOrUU OTAENbHbIX
BWAOB C LieNblo BHEAPEHWUA MX B 03eneHeHune JleHunHrpaaa. B koHue 1960 — Hayane 1970-x roAos BbIWAW B
cBeT paboTbl 06 MCMONb30BaHMWM MaTeMaTUMUYecKux MeToAoB B 00paboTke MaTepuanoB HabnoaeHui, o
P EHOMNPOrHO3MPOBaHMU U 3aKOHOMEPHOCTAX MNOroAMYHOro pacnpeaenexnua deHogat (dupcos, ApmuLLko,
2005). Yxe B 1970-e roasl Hukonan EBreHbesBuu ctan nucatb O MNOTENSIEHUMU KIMmMata WU BAMAHUWA STOrO
addeKkTa Ha ApeBecHble pacTeHud. B To BpemA aganeko He Bce uccneaoBaTenu BCEPbE3 OTHOCUINCH K 3TOW
npobneme. BnuaHWe noTenneHua kiMmMaTta Ha pPacTeHUA CTano OTMEYaTbCA B MHOTOUMCIIEHHBLIX HAYyYHbIX
TpyZax nuwb roAbl cryctd, Korga npobnema ctana 6onee oyeBuaHoW. BoiAerneHHble H. E. BynbiruHbim
KnumaTuyecKan 1, ceAsaHHan Cc Hel, GeHonornyeckan TeHAeHUMn, B nocneaHon YetsepTb 20 Beka nokasanu
U3MEHEHWEe YPOBHA PUTMO-aAanTMBHBLIX CBA3EN PacTeHWi B yCnoBuAX NoTenneHua kivmara. B pesynerarte y
MHOMMX TEPMOMUIIbHBIX M B MPOLUSIOM CUYWTABLUMXCA HEMNpUroaHbIMM Ans KynbTypbl B CaHkT-MNeTepBypre
MHTPOAYLIEHTOB MOBbLICUACH 3UMOCTOMKOCTb.
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Cankr-lNeTepbyprckan rocyaapcTBeHHana necoTexHuueckad akagemusa (cevuyac CadkT-lNetepbyprekui
rocyAapCTBEHHbIM NIeCOTEXHUYECKUI yHuBepcuTeT umeHn C. M. KupoBa) — M3BECTHbIM OTaNOHHbLIN
(EHOMOrMYeckunii cTaymoHap, rae HakonneHsl camble AnuTenbHele B Poccun u ctpaHax 6biBero CCCP paabl
HenpepbIBHbIX (HEHOMOMMUECKUX HabntoeHuih 3a AeHApodEeHOMHAMKaTopamMu (MO 3auBeTaHWo YepemMyxu
06bIKHOBEHHOM rof Hauana HabnoaeHui - 1840). Kak nucan cam Hukonai EBreHbeBuy, «JlecHoe» - cTapuHHOE
HasBaHWe ceBepHoW uacTu CaHkT-leTepbypra, B KOTOPOKM pacnonoxeHa JlecoTexHWyeckana aKazemus.
JeHaponoram caz 1 apbopeTyM M3BECTEH KaK KPYMHbIA LEeHTP MHTPOAYKLUMOHHBIX WCMbITAHWIA APEBECHbIX
pacTeHuit B TaéxHon 30He Poccun. deHonorn cumtaroT «JlecHoe» cTaperwnm B cTpaHe ¢eHONOrMYECKUM
cTaynoHapoM. 3zeck ewe B 1829 r. Bnepsble B Poccun Obinv HauaThl LeneHanpasrieHHble GeHonormyeckne
HabntoaeHWA. Heckornbko MOKONEeHU uccrneaoBaTenei NPOBOAAT WX HEMpPepbiBHO BOT yxe cBobile 180 net
(ByneirvH, 1980). MMeHHO B 9TUX HEMNPEepbIBHbIX HAKOMEHHbLIX PAAAX M 3akIioyYaeTcA OTIudMTEenbHaA
ocobeHHOCTb cTauyuoHapa, rae paboTan, NPoBOAWN CBOM HabnoAeHUA U gononHan atv paasl H. E. Bynbirud. B
HEKOTOPbIX CTpaHax U3BECTHbI U Bonee AnuTenbHble pAdbl HAONAEHWI, HO OHM OXBaTbIBAOT BCErO OAHO-ABA
ABMEHUA M CcoAep)XaT MHOro MPOMYCKOB MOroAuyHbiX ¢eHofat. Ha 6ase ¢eHonorMyeckoro crauuoHapa
«JlecHoe» nony4yeHo 17 HenpepbIBHbIX PAAOB HAGMOAEHWA ANUTENbHOCTLIO CBhILE 75 f1eT No COCTOAHMIO Ha
1995 1. (BynbirnH, 1996 a), a 9 M3 HMX NPeBbLILIAIOT NONTOPa BEKa.

H. E. BynbiruH Hayan o6paboTKy aTux paaos ¢ koHua 1960 rr., a nepeble nybnukauun noasunucb B 1970-x
rr. Mccnenosanuamu H. E. BynbirnHa v 3. H. Josrynesuu (1974 a, 6), H. E. BynbirnHa (1975 a, 6), H. E.
BynbirvHa, C. B. Bepanvkoson, J1. I. MuxankuHon (1976) ycTaHOBMEHO, UYTO B «BEKOBbIX» (1841-1969 rr.)
deHonormyecknx  padax, XapaxkTepusyloLMX  CE30HHYH  AWHAMWKY  JIEHUMHIPAACKOM  NpupoAbl  OT
(EHOMOMMYECKOro BPEMEHU rofia «Hadasno BeCHbI» [0 «anoref neta» umeetca obllasa TeHaeHuunA: Hanbonee
noszaHee HacTynneHve deHonart B cepeanHe 19 Beka, YTO COOTBETCTBYET NEPUOAY HaUBOSbLLIErO NOXON0AaHMA
KnMmarta Toro CToneTuA U NPOrpeccMBHO paHHee HacTynnexnve gpeHoaat ¢ 90-x rogos 19 Beka no kKoHew 1960-x
T, KaK OTpaXeHWe M3BECTHOro noTenneHuA Knumarta. BbliABAEHHY NUHUI0 GEHONOrMYecKon TeHAEHLMK
MOXHO paccMaTpuBaTth Kak HUCXOAALLYIO BeTBb JOCTATOYHO ASUTENLHOMO ABYXBEKOBOro (PEeHONOornyecKoro
UMKNa, ABAAIOWErocA 3epKasibHbIM OTPaXXEHMEM BOCXOASLLEN BETBU COOTBETCTBYHOLLEro KIMMaTUYECKOro
uMKna.

H. E. BynbirnH npuHan yyactue B TpeTbeM COBELLAHWM, MOCBALLEHHOM PUTMUKE MPUPOAHLIX ABMEHWUWH,
opraH1aoBaHHOM [eorpaduyecknm obyectsom CCCP B 1976 r. (BynbiruH, Tonnep, 1976, 1977). KoHTponbHoe
MPOrHO3MpPOBaHUe C NpUMEHeHWemM (EeHONOoro-CTaTUCTUYECKOro Metoaa CBUAETENbCTBYET O TOM, UTO MpH
PE3KO BbIPKEHHBLIX MOMOAHLIX aHOManuAx AaXe B Mepuod, ANA KOTOPOro COCTaBfieHbl KOPPENALMOHHLIE
ypaBHeHus cBAsn (1939-1970 rr) ¢axtnueckad owmbka NpPorHosa XOTA M He MpeBblllaeT CcpeaHen
KBaZpaTuMyeckon OlWKOKM ypaBHEeHWs, HO Bcerda BospacTaeT. lMostomy H. E. BynbiryHy npeactaBuniocb
LenecoobpasHbiM NpoaHanMaMpoBatb M3MEHYMBOCTb OLUMOOK MpPOrHo3a Kak NPOFIBIEHWE W3MEHUYUBOCTH
COMpsAXeHHbIX  deHonornyecknx naroB  Ha  134-neTHux  deHonorMyeckux pAadax 3a  nepuoasl,
XapakTepuaytowimecs Havbonee nosaHummy (1861-1880 rr.) u paHHuMu (1921-1940 rr.) satamu.

Ha VIl leHApOnorMyeckom KOHrpecce couuanuctTuiecknx ctpaH B Téunucu H. E. BynbiruH (1982 a) BBén B
Hay4YHY0 TEPMMWHOMOIUIO MOHATUE BMoKIMMAaTUYecKon uuknuuHocTu (BKL) v B panbHeidwem passuBan 370
HanpaeneHwe Hayku. [loag STMM  OH MOHMMaN UMKIMYHOCTb peakunn APEBECHbIX pacTeHuih Ha
KOpOTKOMepuoAHble KonebaHWsa KMmaTta C Y4yeToM BO3PACTHOM WM3MEHUMBOCTM CaMoOW 3TOW peakuuw.
UHTerpanbHbiM nokasatenem BKL| pasHbix TMNOB cnyxart AaTtbl HACTynneHua GEeHOoorMyeckoro nepuoaa w
TemnepaTypbl BO34yxa CMEXHbIX TENMON U XONOAHOM yacTen roaa. H. E. BynbirvH BblAenan Tpu rpynnbl neT:
paHHe-TENMble, CPEAHUE UM HOPMaribHblE U NO3AHE-XonoAHble. OTAenbHbIE COCeHWE oAbl OH 06beanHAN B
umknel. Haubonee otuyetmBo BKL BblpaxaetcA npu  comocTaBfieHMM  OBYX — anbTEPHATMBHbIX
OMOKIMMaTUUECKMX UMKNOoB — paHHe-Ténnbix (PT) n nosaHe-xonoaxbix (MX), MHAMKATOpPaMKU KOTOPLIX CryXaT
deHoaaTtbl Havana «nbineHna» onbxu cepoi (Alnus incana (L.) Moench).

BuoknumartmMyeckaas LMKIMYHOCTL — 3TO CIIOXKHOE COYEeTaHWE KIMMAaTUMYECKOW M COMPAXEHHOW C Hewn
AeHAPOMEHONOrMYecKon LMKIMYHOCTM B CBA3SU C MHOFONETHEM M3MEHYMBOCTbIO OMONOrMYECKUX CBOWCTB
pacteHuin. UmeHHo npoasneHne BKL| onpeaenAeTr BpeMEHHYHD M3MEHUYMBOCTb KaK pasHbIX MoKasaTteneu
a[anTMPOBaAHHOCTM PAaCTEHWM, TaK U OLEHOK pe3ynbTaTtoB MHTPOAYKUWMM M NMEPCneKTUBHOCTM MHTPOAYLEHTOB
ans passeaexun (Byneirux, 1996 6; ByneiruH, ®upcos, 1998).

H.E. BynbirvH onupanca Ha paboTbl CBOWX MPEALIEeCTBEHHWKOB U Ha AOCTWXEHMUS HayKu O PUTMUYHOCTM
npupoaHbIX npoueccoB. 3a 4 roga Ao atoro Obina ony6nukoBaHa cTtates [E. Llynbua (1978)
«®eHonormyeckne HabnAEHUA — MHAMKATOP LMKIMUECKUX KonebaHui knumata». MpuBeaeHHble Lynbuem
PEKOrHOCLMPOBOYHbLIE MaTepuanbl CTaBuUAM Ha MNOPAAOK [JHA CUCTEMATMYECKMe WCCreaoBaHuA Mo
KPaTKOCPOYHEIM PEHOMOrMYECKUM, a C1eoBaTeNbHO, U KIMMaTUYecKnM Luknam. K Tomy Bpemenu Bbin caenan
aHanM3 Ha UMKIMYHOCTb Hauboree ANWHHBIX MHOFONETHUX PAAOB (eHOonorMyecknx HabnroaeHWi. Bbinu
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BblAIBMEHbI Creaytolme, He ocTarowmnecs BnosiHe NOCTOAHHLIMM LMKbI: 2 roaa, 3,5 roa, 7-8 net, 16 net u 31
roa.

KaKk “3BecTHO, pUTMUYHOCTb ABMAETCA CYLLEeCTBEHHENLLMM DAKTOPOM U3MEHUYMBOCTU MPUPOLHBIX YCIOBUIA
BO BpeMeHu 1 npocTtpaHctse. C OAHOM CTOPOHBI, OHA MpWCyLla NoYTH BCeM npoueccam B naHAwadTHOM
06onouke 3emnu, a ¢ Apyro — UMEHHO 3aKOHOMEPHOCTU PUTMUYHOCTM AT BO3MOXHOCTb NPeaBUAETb MyTH
MOCTYyNaTeNbHOro PasBUTUA UMM M3MEHUMBOCTU TEX WM MHBIX WHTEPECYIOLMX HAC MPUPOAHBLIX ABMNEHWA B
nepcnektuee (LUHnTHUKOB, 1976). ABNEHNA PUTMUYHOCTM MPUPOAHBLIX NPOLECCOB NPUBMEKANM U MPUBMEKAIOT
BHWMaHWe BCE Goriee LUMPOKUX KPYroB YYE€HbIX Kak B Poccuu, Tak 1 3a pybexom. Kak cnpaBeanveo oTMevaeTt
E.B. MakcumoB (1976), Heo6xoAMMO pasnuuaTtb TPU KATEropuM ABMIEHWA: NEPUOAMYHOCTb, LMKIUYHOCTL W
puTMMUHOCTE. [lepBas noapasymeBaeT paBHOBESIMKMM XapaKkTep BpeMeHHbIX WHTepsanos. Brtopaa —
BO3BpaLLEHNe CUCTEMbI B UCXOAHOE MONIOXKEHMUE, XOTA Obl U Yepe3 pasHble NPOMEXYTKU BpeMEHWU. TpeTbs, TO
€CTb, COOCTBEHHO PUTMUYHOCTb, HaNoOMWHasA OAHOBPEMEHHO W MEPUOAMYHOCTb U LMKIIMYHOCTb, HWKOrAa He
OblBaeT XPOHOMOMMYECKM CTPOra M HWUKOrAa He MPUBOAWT CUMCTEMY B TOUHOCTM B MCXOAHOE MonoxeHue. B
Hay4yHOW nuTepatype MOHATUA PUTMUYHOCTU U LIMKITMYHOCTM 4acTO BLICTYNAlOT Kak CUHOHMMBI. [1o cyllecTsy
noA PUTMUYHOCTBIO NOAPA3YMEBAIOT CIOXHBLIA M MO3TOMY HEnpaBWibHbLIA BOMHOBOW npouecc. ABneHue
PUTMUYHOCTM OTHOCMTCA K YuCNy dyHAAMEHTasbHbIX 3aKOHOMEPHOCTEN NpupoAbl. PUTMMYHOCTL nmpucylla
LUMPOKOMY Kpyry fBMEHUA KOCMMUYECKOro, reopuanMyeckoro M OMONMOrMYecKkoro xapaktepa, B TOM 4ucrne
ABMEHUAM NnaHawadTHOW 060N0UKM 3EMU B UX UBMEHUMBOCTM OT HECKOSBKMX NET A0 MHOMMUX ThiCAYENETH.

Cpeaun BHYTPUBEKOBbLIX M3BECTHbI MONTOpPa AECATKA PUTMOB MPOAOMKUTENBHOCTLIO OT 2-3 A0 30-40 net
(MakcumoB, 1976). YcTaHOBMEHO, YTO CyLLecTByeT ONU3KUIA K MepuoaMYHOCTH PUTM MPOLOSHKUTENBbHOCTLIO
npumepHo B 3,5 roga. OaHako MpoABAAETCA OH HE Ha «HyneBoM» GOHe, a MHTepdepupyeT ¢ pUTMOM
NPOAOIMKUTENBHOCTLIO B 11 neT. MMeHHO 3TOT nocneaHuin GOHOBLIM ANA HATypanbHOrO PUTM U BbI3biBAET
HapyLleH1e NpaBubHOCTU NPOABEHUA HATYpPasribHOro pUTMa.

ConHeyHas aKTMBHOCTb NpeAcTaBnAeT COO0M CMNOXHLIA PUTMUUYECKWI (MONMULMKIIMYECKUIA) npouecc,
OCHOBHbLIMW COCTaBMAIOLWMMM KOTOPOro ABNATCA 5-6-neTHui, 11-netHuin, 22-netHuit 1 80-90 NETHUI UMKNbIL.
MMaBHbIA UMKN — 11-NeTHWK, OTYETIMBO BMAHLIM B NATHOOOpasoBaTenbHOM AeATenbHocTM ConHua (uicna
Bonbda). Bekosow, unu 80-90-neTHUMM LMKN MOAynMpyeT amnnutyabl 11-NeTHUX UMKIOB, 22-NeTHUN LKA
NPOABMAETCA B U3MEHEHUW pacnpeseneHna MarHWTHbIX nonei Ha ConHue, a Takke B YepeaoBaHuu Gonee u
MEHee MHTEHCHBHbIX 11-NETHUX LMKMNOB U B OOBEAVMHEHUM YETHOrO U HEYETHOro 11-neTHUX LUMKIOB B OAWH
ABOWMHOM UMKA. 5-6-NeTHUN LUMKN BMAEH B KOPMNYCKynApHOW akTuHoCcTM ConHua (BO3MYLLEHUA MarHWTHOro
nonA 3emnu). [eomarHWTHble BO3MYLLEHUA AenATCA Ha ABa Tuna: crnopajuyeckue (BCrbllleyHble) WU
PEeKyppeHTHbIe. BoamyLLeHua nepeoro Tvna passusatoTcA BONM3M MakcMMymoB uncen Bonbda, a Bo3myLyeHus
BTOPOro Tvna Haubornee YacTbl HE33A0NTO A0 MUHUMYMOB COSTHEYHOW aKTUBHOCTU. BO3MYyLLEHHUA Kawaoro 13
3TUX TUMNOB 0BHapyxMBatoT 11-NETHIO LMKITUYHOCTb, HO MHAEKCHI MarHUTHOW BO3MYLLEHHOCTH, YUUThIBaAIOLLMUE
BO3MYyLLieHWA 00OMX TUMOB, M3MeHATCA B 5-6-netHemM uukne (Onb, 1976). B konebaHuax atmMocgepHou
LUMPKYNALUMK M B OOYCNOBMEHHLIX UMK 3NEMEHTax Knvmata (Temnepatypbl, AaBfeHWe, OCafiKu) OTYETIIMBO
NPOABNAIOTCA BCE PUTMbl COTHEYHON aKTUBHOCTHU, HO XapaKTep 3TUX NPOABEHWI pasfiieH B pasHblX yyacTkax
3eMHO¥ noBepxHOCTU. Hanpumep, 0BHapYXeHOo, Y4TO MIONbCKME TemnepaTtypbl B LLEHTPasIbHOM YacTu AHMuK B
1750-1880 rr. cneposanu 22-nieTHEMY LMKIY, MNPUYEM MaxCUMasibHble TemnepaTtypbl Habnooganucb B
HeYéTHbIX 11-neTHUX uuknax. Mccneaosanua konebaHuii aTMOCHEPHBIX 0CaZKOB U TeMNepaTypbl NpU NOMOLLM
CreKTpanbHbIX METOAOB TaKXe MO3BONAIT BblAENUTb 5-6, 11 1 22 NETHIOK UMKIMYHOCTb, XOTA HapAA4y C 3TUM
0TMEYaloTCA M LUKIbI, HE UMEtoLLKne ConHeyHoro npoucxoxaenuns (Onb, 1976). MccnenosaHua APYrux yYeHbIX
nokasanu cBA3b 3acyX C 11-NETHUM LMKIIOM PEKYPPEHTHBLIX MArHUTHBIX BO3MyLLeHWi. [ennooBycnoBreHHble
pUTMUUECKMe KonebaHua Kivmata MpUBOAAT K COOTBETCTBYIOLMM WM3MEHEHUAM B (U3UKO-reorpadryeckux
dakTopax, BNHUAKWMUX Ha COCTOAHWE naHAwadpTHoM obonoukn 3emnu. K Takum ¢aktopam OTHOCATCH
YBNXHEHHOCTb 3E€MHOW NOBEPXHOCTH, ypoBeHb MWpOBOro okeaHa M COCTOAHME NEeAHWKOB, YPOBHWU 03ep,
COCTOfIHAE MPYHTOBbLIX BOJ, CTOK PEK, MPUPOCT AepeBbEeB. 22-NETHIO LUKITUYHOCTb B AEHAPOXPOHOMOMMYECKUX
AaHHbIXx otmedanu T.T. butceuukac, H.B. Jlosenuyc, C.U. KocTuH, E.B. Makcumos n H.H. Maxkcumosa (Onb,
1976). B 1900 r. amepukaHckui acTpoHom 3O.Y. BpayH BblABMHYN KOHUEMLUWIO, COMMacHO KOTOPOW naBHOWM
MPUYNHON W3MEHEHWA YUCIIEHHOCTU COMHEYHbIX NATEH ABnAlTcA npunuebl Ha ConHue, Bbl3biBaeMble
nevictBueM npunusooBpasytowmx cun Mepkypua, BeHepbl, 3emnu, HOnutepa u CatypHa. B yacTHOCTM, OH
nokasan, 4To yuyeT COBMECTHOro JeWcTBuA npunusooBpasytowmx cun tOnutepa M CartypHa nossonset
00BACHUTL IMaBHbIM NEPUOA U3MEHEHWUS YMCTIEHHOCTH NATEH, 6nn3kMiA K 11 rogam, v YTO AedcTBME CUN TPEX
APYruX HasBaHHbIX MNAHET Takxke BIMAET Ha U3MEHEHWe KONnyecTBa NATEH BO BpeMeHu (PxOHCK1uKkni, 1976).
BbiBoabl BpayHa Obinu NoATBEPXAEHLI MHOTMMU ApYrMMK uccneaoBaTenamu. Kak otmeuaet CJ1. ApaHacbeB
(1976), 11-12-neTHMe nynbcayuu reosiorMyeckux NpoLeccoB Ha 3emrne xopowo yeAsbiBatoTcA ¢ 11-neTHen
NepuOANYHOCTBIO COSTHEYHOW aKTMBHOCTM, KOTOpad, B CBOK ouyepedb, MO-BUAMMOMY, CBA3aHa C NepuoLoMm
obpalyenunna KOonutepa Bokpyr ConHua (11, 86 neT). TOUHO TaK xe Kak JlyHa BNMAEeT Ha NpUnMBHbIE ABMNEHNA B
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atMocdepe, ruapocdepe u nutochepe 3emnu, nnaHetel COMHEYHOM CUCTEMBbl BhI3bIBAKOT BO3MYLLEHWE
aTMocdepbl ConHuya, ycunueasa npoLecchl, NpMBoAALLME K 00pa3oBaHWI0 COSTHEUYHbLIX NATEH, U yepes CosHue
KOHTPONUPYHOLLIME NPOLECCHI, MPOMUCXOAALLKNE Ha 3emrie.

Takum 006pasoM, OAHWUM M3 BaXKHbIX Pe3ynbTaToB MHOroNeTHero QeHONIorMyeckoro MOHWTOPWHra B
«JlecHoM» ABMNacb BO3MOXHOCTb OLEHKU BEKOBbIX M3MEHEeHW BuokumaTuyeckux ycnoeuit MNetepBypra v B
uenomMm BCero pervoHa noa BAMAHWEM M3BECTHOro notenneHuAa kiumata B XX Beke. H.E. BynbirvHbIM
COBMECTHO C KosiieraMu, COTpyAHWKamMu Kadeapbl 60TaHWKM M AeHAPOnoruu, npenojasatenamMu Kadeapbl
BbICLLUE MaTemMaTuKuM Obina BbINOSHEHA cepuA paboT Mo MaTtemaTUUYEecKOMYy MOZENMPOBaHWI0 AWHAMMKM
pasfiMuHbIX PEeHONOrMYECKMX NpoLeccoB, GeHorpaaneHToB, BUODEHONOrMUYECKON, SKOMOro-PEHOTOMMYECKON U
P EHOMNOro-KNMMMaTUYECKON COMPAXEHHOCTU HA OCHOBAHWM MHOrONETHUX AeHAPOPEHONOMMUYECKUX AAHHbIX,
HaKoOMMEHHbIX B 9TOM ¢ eHocTayuMoHape 1 Apyrux parnoHax Poccuun v mMeTeoponornyeckon mHdpopmauuu. 910
nossonuio paspabotatb U anpobupoBaTtb PAA METOLOB AONTOCPOYHBIX MPOrHO30B AWHAMMKU MPOABWMXEHUSA
¢poHTa peHonpoLeccoB, AMHAMUKU HACTYNNEHUA GEHONOrMUYEeCcKoro BpeMeHu roaa ¢ NpUuypoYEeHHbIMU K HemMy
arpoTEXHUYECKUMU MEPONPUATUAMM, AUHAMMKU HACTYNNEHUA XO3ANCTBEHHO BaXHbIX ¢eHodas pacteHui. B
pesynbrare CcTasio BO3MOXHbIM MPOCeaAnTb COBPEMEHHble (GEeHONOorMyeckne TeHAEHUMM W HanpasiieHud
OXXMAAEMOM Noroabl.

H.E. BynbiriH pasBun  OpUrMHanbHbIA  MeTos (EHOSOTMUECKOro NPOrHo3a Tennoo6ecneyeHHOCTH
BEreTaLUMOHHOrO ce3oHa, npeanoxeHHoln ®©.®. Hasutan (1964). CyTb ero B ToM, UTO Ten006ecneyeHHOCTb,

Bblp@KEHHAA uYepe3 CyMMy CpeAHei CyTouHOW Temnepatypbl Bosdyxa Bblwe 10° paccuuteiBaeTcs Mo
deHodaTamM-MHAMKATOPaM C MPUMEHEHWEM COOTBETCTBYIOLIErO ypaBHEHWA nuHenHon perpeccuu. Mo .0,
JaBuTtan, B paioHe JleHWHrpaaa BbifiBieHa NOpasuTesibHO BbICOKAaA ANnA OMOKITMMAaTUUYECKUX ABMIEHUN CBA3b
MEeXAy BECEHHWUMM AeHAPOdEHOMHAMKATOpPaMK (Hadano obnucteeHua Oepésbl, 3auBeTaHne YepEmyxu U
cvpeHu) 1 nocneayowein cymmon temnepatyp. Kak otmevaet H.E. Bynbirun ¢ coastopamu (1980, c. 62):
«Knumatornoram eLé npeactout o6bACHUTL METEOoPOSIOrMYECKUe NMPUYMHBI BbISBNEHHOW CBA3W». BepodATHo,
3TO CBA3AHO C 0COBEHHOCTAMM LMPKYNALMKM aTMocdepbl. JloruHo Buirnaaut nonoxeHve ®.d. Nasutan (1964,
c. 115) o Tom, UTO Ha eBpPONENCKON TeppUTOpUU Poccumn «Kak pasBépTbiBaHWe BECHbI, TaK 1 Nocneayowmni xoa
noroZibl ONpeAenaATCA, KaK NpaBuno, OOHUMU U TEMM Xe KpynmHomMacluTabHeIMK npoleccamu». Crneactsuem
3TOr0 ABMAETCA HaNMuMe CEe30HHbIX TEHAEHUMA B TennooOecrneyeHHOCTH, O HanpPaBSIEHHOCTU KOTOPbIX
CUrHanM3npytoT pactenuna. «C nMo3vMLMN MHTEPEeCcOoB MPaKTUKM PacTEeHUEBOACTBA OTKPLITOrO rpyHTa (necHoe w
CEenbCKoe X03AMCTBO, 03eN1IeHEHUEe) BeCbMa MEPCMNEKTUBHLIM NPeACTaBNAeTCA NpUMeHeHe KOMOUHUPOBAHHOO
NMPOrHO3MpPOBaHUA GEHONOrMYecKUMU MeTodamMu Tex deHonoro-meTeoponornyeckux cutyauuin (OMC), B
KOTOPbIX MOFYT OKasaTbCA PacTeHUda B TOT UMM UHOW nepuoa ux seretauuu» (BynbirH v ap., 1980, c. 65).
Takoe KOMOUHMPOBaHHOE NMPOrHO3MPOBaHUE 3aK/YaeTCa B CoYeTaHUU GEHOMOMMYECKOro pacyéra AMHaMUKK
HacTynneHusa deHodas 1 oxuaaemoi TennoobecneyeHHoOCTH.

Habnioaatowmeca KopoTkonepuoaHble KonebaHusa knumata CankT-MNeTepOypra NpuBoAAT K NPOABMIEHUIO
OUOKNMMAaTHUUECKoW LMKNuuHocTM (BynbirnH, BepaHukoBa, MuxankuHa, 1976; ®upcos, dageesa, 2013).
LiMknnuHocTb 0BycnoBnvMBaeT NOBTOPAEMOCTb MOrOANYHbIX BMO-METEOPOSTIOrMUECKUX CUTYaLMIA pasHbIX TUMOB,
OT 6naronpuATHLIX A0 KPUTUUECKUX MO OTHOLUEHWIO K pacTeHuAM. OTUM B KOHEYHOM MuTOore onpezaendeTca
BPEMEHHaA aMnnuTyaa U3MEHUYMBOCTU MX 3UMOCTOMKOCTU. YPOBHM aAanTUPOBAHHOCTHU PACTEHUIH U OLEHKMU MX
NepPCneKTMBHOCTU ANA pasBefeHUs B 3HAUMTENbHOW CTENeHW CBA3aHbl C TeM, B OWMOKIMMATUYECKUI LUK
Kakoro Tunma nposBoAAtcs ucnbiTanua  (BynbirH, 1996 6; bBynbirvH, ®upcos, 1998). [MpuuuHbI
NPOTUBOPEUYMBOCTU PE3YNbTaTOB UCCNEA0BAHMM KPOKHOTCA B BbICOKOW M3MEHYMBOCTM CaMOM 3MMOCTOMKOCTH,
OAHMM U3 PaKTOPOB KOTOPOW ABNAETCA BUoKNUMaTHUYecKan LYUMKNMYHocTb. OHa oBycrnaenmBaeT NOBTOPAEMOCTb
NoroAWYHbIX OMO-MEeTeopOsIOrMUYEeCKUX CUTyauMid pasHbiX TUMNOB OT OnaronpuaTHbIX A0 KPUTUUYECKMX Mo
OTHOLLUEHUWIO K MHTPOAYLEHTaM, YeM B KOHEYHOM UTOre onpeaenaeTcA BpeMeHHaA amnavTyaa U3MeHYMBOCTH
MX 3MMOCTOMKOCTH, KaK WU APYrux rnoxkasaresnierd ypoBHen afantupoBaHHOCTU. [T0STOMY pervoHanbHbIi aHanus
npofABeHnit BUOKIMMATUUYECKON LMKITMYHOCTHU C YYeTOM (EHOMOrMYeckon nepMoamnsauuu roga foSkeH craTb
obAzaTenbHbIM 3NEMEHTOM WUCCNesoBaHUi NPU MHTPOAYKLMUU AepeBAHUCTLIX BuomMopd, ocoBeHHO AepeBbeB
NECHOro TMna v nvaH. PervoHanbHbli aHanvs nposasneHns BUOKNTMMaTUUYECKOW LIMKITMYHOCTU M BO3AENCTBUA eé
Ha MHTPOAYLEHTHl NpeAcTaBnAeTcA HeoOXOAMMBLIM 3NIEMEHTOM KOMMeKca MPOBOAWMBIX MHTPOAYKLMOHHBIX
UCNbITAHWI, OLEHKM MEPCrEeKTUBHOCTU MHTPOAYLEHTOB ANA pasBeAeHWs, UX PernpoAayKTMBHOM CMOCOBHOCTH,
opraH13auuu ceMeHOBOACTBa U BbipallMBaHWUA CEMEHHOMO NOTOMCTBA.

MpoaomkeHne uccnenoBaHuii Mo GUOKIMMATMUYECKOMY MOHWUTOPWHIY OCOOEHHO aKTyanbHO B HacTosfllee
Bpema. B ycnoBuaAx MeHAOLIErocs KiuMmara M NpPOrpeccUpyrollero ero noTensieHus MOryT 3HauMTENbHO
U3MEHUTBCA MPaHWLbl arpOKNIMMATUYECKUX PAWOHOB M 30H 3MMHEN YCTOWUYMBOCTM APEBECHbLIX pacTeHuin. B
pesynbTate 4ero NepcreKkTMBHbIMKM AnA o3efieHeHWA Kak CadkTt-lNeTepbypra, Tak v Apyrux ropogoB Poccuu
MOryT cTate 6onee TennontobuBbie pacTeHna. 3aMeTHO MOXET BO3PacTh YMCHO BMAOB M HOPM, MPUrOAHBIX
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ana AeHOposiorMyeckmnx KONNEKUUHR, 3UMOCTOMKOCTb KOTOpPbIX NO3BO/IAET UM pPaCTU B OTKPbITOM IpyHTe. XoTta
notensieHne KinmMarta Aanexko He Bcerga U He BO BCex cllydaAx 6J'IaFOI'IpMF|THO ana MHTpoAyUuMpOBaHHbIX
paCTeHVIﬁ, OHO OTKpbIBaeT 6onee LLINPOKHUE BO3MOXHOCTU KaK And I'IepBM‘-IHOﬁ, TaK U I'IOBTOpHOﬁ MHTPOAYKUMNN.
370 naeT BO3MOXHOCTb BblpalinBaTb 6onblie BUAOB M3 CeMAH MECTHOM penpoAayKunn u cnocobcTBOBaThL B
KOHEeYHOM cyeTe UX akKinumaTu3auuu.

OcHoBaHMeM AnA OTHECEHWH KawZoro roaa K TOMYy WM MHOMY OWMOKNMMATMUECKOMY LMKy CrnyxaTt
CTaTUCTUKM pAda pacnpedenenua deHoaat 3auseTtanua Alnus incana. B npakTvke WHTPOAYKLUMOHHBIX
ucnelTaHuin, nposoaumblx B C.-lNeTepbypre, B nocneaHWe AecATUNETUs MokasaTenu aaanTMpoBaHHOCTU
APEBECHBIX WMHTPOAYLEHTOB OLEHWBAlOTCA Yepe3 noKkasatenyd OWOKNMMATUUECKOW LMKIIMYHOCTU MO TPém
06yCnoBneHHbIM €10 YPOBHAM OUOKIIMMATMYECKOM CUTyaluu: TUMMYHOW ANs MOA3OHbI HKHOM  Tanru;
6naronpuaTHOW (C  MOBLILUEHHOW TennooBecneyYeHHOCTLIO  XOMOAHBIX WM TemfblX CEe30HOB roja) U
HebnaronpuAaTHOW. Hanbonee oTueTnMBO BUOKNMMATHUECKAn M3MEHUMBOCTb BbIpaXaeTCs NPU COMOCTaBEHNUM
[BYX arnbTepHaTUBHbLIX OWOKIMMATUUECKMX LUMKNOB — paHHe-Tennoro M nosaHe-xonoaHoro. [posBneHue
UMKITMYHOCTM (KOTOpanA cyLlecTBoBarna, oueBMAHO, Bceraa, npu nodom Knumate), ceryac NpoMcXoamnT Ha poHe
KIIMMaTUUYECKOM TEHAEHLUW B HANPaBSIEHUW €ro NOTEMNNEHUA.

Insa Hac npencTaBnAeT WHTEpec, Kak npofBnAeTca BMOKIMMaTHYecKas LWMKIMYHOCTL celuac, B Hadane
TPETbEro ThICAYENETUA, HACKOMBbKO pasnnyatoTca MeTeopororMyeckMe nokasaTesim B paHHe-Tensble U nosaHe-
xonoZHele roabl. KakoBa peakuua pacTeHuid, MpOsBMAETCA NI OHa B rofbl C pasHoW OMOKIMMATMUYECKOW
CUTyalueWn 1 HacKonbKo. OTOMY M NOCBSALLEHa Halla cTaTbA.

MpuHATele obosHauenua: MB — noacesoH «[peaBeceHbe», CT1 — nepBoblii deHodTan noACe30Ha
«CHeroTaaHue», CT2 — BTOpon ¢eHostan noaces3oHa «CHerotaaHue», OB1 n OB2 — nepsbil M BTOPOM
¢eHoaTanbl noacesoHa «OxuBneHne BecHol», PB1 n PB2 — nepBblit 1 BTOpOW ¢eHoaTanbl noacesoHa «Pasrap
BeCHbl», HJT1 —nepBbI# peHoaTan noacesoHa «Havano nera», HO1 —nepBbit dpeHoaTan noacesoHa «Havano
oceHun», 301 n 302—nepBbit 1 BTOpPOK deHoaTanbl noace3oHa «3onotaAa oceHb», O1 n MO2 — nepBbIR K
BTOpOW ¢eHoaTanbl noacesoHa «[mnybokas oceHb», M3 — noacesoH «Mpeasumbe», MP3 — «[epBo3vmbe»
(Hayano 3umbl).

O6BbeKTbl U MeToaAbl UccriefoBaHUN

O6bektamu  WCCrefoBaHuA  ABMAIOTCA  APEBECHbE  PACTEHUA  MHTPOAYLMPOBaHHOW W MECTHOM
neHapoodnopsl B CaHkt-lNeTepBypre M aeHapodeHouHaukatopel Kanenzaps npupoasl. WccnenosaHue
BbIMONHEHO B deHocTaunoHape bortanuueckoro capa [letpa Benukoro BUH PAH. WcnonbsosaHbl
nUTepaTypHble AaHHbIE MO WMHTPOAYKUMU APEBECHbIX PacTeHUW U pesynbTathl COBCTBEHHBIX HABMOAEHHUN.
ExeroaHas oueHka obmepsaHua npoBoauTcA ¢ Hadana 1980-x rm. no wkane . W. JlanvHa (1967): 1 —
OTCYTCTBUE MOBPEXAEHUN, 2 — NOAMEP3AHME XBOW WM KOHLOB OAHONETHUX noberos, 7 — rubenb pacTeHusa ot
MOpo30oB. B paboTte ucnonb3oBaHbl AaHHble MeTeocTaHuuu CankT-MNetepbypr Cesepo-3anagHoro
MEXPErMOHaNBHOrO  TepPUTOPUAnbHOrO  yrpaBneHua denepanbHoi cnyxbbl Mo rMAPOMETEOPONOrMKU U
MOHWUTOPUHIY OKpyxatowein cpeabl. O6o3HadeHna deHodas aaHbl no H. E. BynbiruHy (1979). EctectBeHHasn
nepvoaunsauua roga npusoavtca no H. E. Bynbirnny (1982 a). deneHne Ha paHHe-Tennbie M N03AHE-X0N0AHbIE
roabl BeINOnHeHO no metoauke H. E. Bynbirnna (1982 6).

PesynbTaThl U 06cymaeHue

Mo meToauke H. E. BynbirnHa 6biiv BelAeneHbl paHHe-TENbie M No3aHe-XonoAHble roabl 3a nepuos 1980-
2021 rr. (42 ropa). CpeaHnaa aata 3auBeTaHua Onbxu cepow 3a nepuoa 1980-2021 rr. (n=42) - 1 anpenq * 2,1
cyT. Ecnv npuHATb 3Havenne £3 m 3a Hopmy (npu P=0,99), To B HopMy nonagatot roasl: 1 anpensa + 6,5 cyT.,
TO eCTb, OT 26 MapTa no 8 anpensa BrIUUTENBHO. [0AbI C 3auBeTaHWeM Onbxu 25 MapTa U paHee, nonaaaroT B
«paHHUe» U, COOTBETCTBEHHO, OT 9 anpend v nosxe - B no3aHune (puc. 1). Okaszanock, 4YTO K NO3AHE-XONOAHBLIM
roaam MoxHo otHecTu 12 net: 1980, 1982, 1985, 1987, 1996, 1998, 2003, 2004, 2006, 2011, 2012 1 2013 . A
K paHHe-TénnbiM: 1989, 1990, 1992, 1995, 2007, 2008, 2014, 2015, 2016, 2019 1 2020 rr. (11 nerT).

Ha puc. 1 o6osHaueHo: X - cpeaHee 3HauyeHue paga aat sausetanua Alnus incana.

Pasnunune B TeMnepartypHoM pexume no mMmecAduamMm U rogamMm B paHHe-TéI'IJ'IbIe N no3aHe-xonoAdHble roabl
MOXXHO BUAETb U3 AaHHbIX TaéﬂVIleI 1.
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Puc. 1. datbl 3auBetanus Alnus incana (1830-2021 rT.) — MHAMKATOP KOPOTKONEPUOAHLIX KonebaHui Knumara.

Fig.1. Dates of flowering of Alnus incana (1830-2021 rr.) — the indicator of short-periodical oscillations of

climate.

Tabnuua 1. CpeaHemecauHble M rofoBas TemnepaTtypa Bosayxa B CaHkT-lNeTepOypre B paHHe-TéNsble 1

nosaHe-xonoAaHole roabl (1980-2021 rr.).

Table 1. Monthly air temperature and average year temperature at Saint-Petersburg in early-warm and late-cold

years (1980-2021).

Foobl | [ i VY, VI VIl vl X X XI Xl Ton
MO3AHE-XONIOAHBIE roAbl (n=12)

1980 -89 83 -46 50 77 186 170 155 111 59 -1,7 -34 45
1982 -106 68 -0 41 104 11,9 177 166 112 53 37 -03 53
1985 -13,7 -149 -08 23 101 134 164 184 109 75 -10 -60 36
1987 -17,9 -56 -47 26 102 149 159 139 98 64 20 -55 32
1996 -70 -109 -29 34 103 147 162 184 97 66 40 -52 48
1998 -17 -73 -42 36 108 164 180 147 118 65 -51 -41 50
2003 -95 -57 -16 23 121 130 214 166 124 51 24 08 56
2004 -81 -54 -06 49 111 147 185 178 132 65 -01 -07 60
2006 -58 ~-10,7 -58 54 118 170 192 189 142 81 17 30 64
2011 -58 -110 -1,9 57 110 177 225 175 131 76 36 19 68
2012 -48 -104 -10 49 127 152 195 163 129 66 29 -79 56
2013 -61 -26 -66 42 144 198 190 186 121 73 44 09 7,1

X 83 -83 -29 40 11,1 156 184 169 11,9 66 1,1 23 52
PAHHE-TET/IBIE IOAbI (n=11)

1989 -07 06 25 77 125 184 189 164 129 60 06 -50 7.6
1990 -54 17 14 81 98 143 170 166 90 58 -05 -18 63
1992 27 27 18 33 110 167 178 166 138 15 -25 -01 62
1995 -41 03 11 48 111 193 165 169 123 83 -1,8 -86 63
2007 -2,8 -10,6 36 52 124 160 185 196 121 75 -08 09 68
2008 -1,8 -02 04 70 11,0 151 179 160 107 88 30 -09 73
2014 -70 00 22 65 130 150 =212 188 135 52 08 -10 74
2015 27 -06 26 51 11,8 159 169 182 140 56 31 21 77
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2016 -11,2 0,0 1,0 6,3 14,7 164 190 172 129 50 -18 -12 65
2019 64 -05 0.1 7,3 12,1 186 16,6 17,0 122 6,1 19 18 7,2
2020 1,5 0,6 2,2 4,2 10,0 191 176 172 143 91 39 -0,7 83

X -39 11 17 5,9 118 168 180 173 125 63 05 -1,3 7,1
AX +4,4 +72 +46 +19 40,7 +1,2 -04 +04 +06 -03 -06 +1,0 1,9
loawbr | Il 1l \" \'% \2 Vi Vil IX X Xl Xl lon

MpumevaHnue: B Tabnuue 1 o6o3HadeHo: X - cpedHee 3HadeHue, AX - pasHuua Temnepatyp Mexay paHHe-
TENABIMW U NO3AHE-XONOAHbLIMU ro4aMMu.

Tabnuua 2. laTel NocrieaAHEro BECEHHErO U NEPBOr0 OCEHHETO 3aMOPO3KOB B BO3AYXE B NO3AHE-XON0AHbIE U
paHHe-Tennble roabl, 1980-2021 rr.

Table 2. Dates of the last spring and the first autumnal frosts in air in late-cold and early-warm years, 1980-2021

Moo [MocneaHwui BeCEHHUI 3aMOPO30K B BO3AyXE [MepBbIM OCEHHWUI 3aMOPO30K B BO3AYXe Beamo-
PO3HbI
o] o]
fata deHoatan To, C fnata deHoaTan To, C nepwvoa,
CyT.

MO3HE-XOJIOAHBbIE roAbl, n=12

1980 22 man PB1 -1,2 24 okTAbBpA n3 2,2 155
1982 23 anpensa oB1 -0,4 11 okTA6psA 302 -2,4 171
1985 22 madA PB1 -0,3 18 oKkTABpSA 302 -2,1 149
1987 28 anpensa 0oB2 -0,3 21 okTAbBpA roz -0,3 176
1996 25 anpensa OB1 -2,8 15 okTA6psA 302 -1,0 173
1998 16 anpens CT2 -3,1 06 oKkTABPA 301 -1,6 173
2003 27 anpensa OB2 -3,8 19 oKTABpPA ro1 -2,6 175
2004 13 man PB2 -0,6 10 okTA6psA 302 -0,2 150
2006 24 anpensa OB1 -0,8 29 okTAbpsA ro1 -1,8 188
2011 20 anpena OB1 -0,7 15 okTABpPSA 302 -0,8 178
2012 19 anpensa OB1 -1,2 26 oKkTA6pA ro1 -1,2 190
2013 29 anpena 0oB2 -0,5 14 okTABPA rot -0,2 168
X 30 anpens - - 17 okTAbpA - - 170
PAHHE-TEIN/bIE roAbl, n=11

1989 06 anpensn OB1 -1,9 19 okTABPA rot -1,0 196
1990 12 man PB2 -0,2 03 okTAbpA 302 -1,7 144
1992 25 anpens 0oB2 -1,0 11 okTAbpPA n3 -1,5 169
1995 11 man PB1 -0,9 22 oKTAbpA ro2 -1,5 164
2007 01 maa PB1 -1,3 04 HoAbpA n3 -1,5 187
2008 20 anpensa OB2 -0,5 07 HosbpA n3 -1,5 201
2014 10 anpenAa OBf1 -2,4 17 okTab6ps 302 -1,6 190
2015 19 anpena oB2 -1,2 07 okTAbpA 301 -0,2 171
2016 12 anpensa oB2 -0,5 19 okTAbBpA ro1 -0,4 190
2019 14 anpena 0oB2 -1,3 06 okTAbBpA 302 -2,0 175
2020 25 anpensa 0oB2 -1,0 21 okTA6pA 302 -0,9 179
X 22 anpens - - 18 oKkTAGpPA - - 179

CYTOK

Mpumeuanue: B Tabnuue 2 o603HaueHo: X - cpeaHee 3HaYeHHe.
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CpeaHerofoBaa Temnepatypa B paHHe-Ténnble rogbl Ha 1,9° 6onblie, 4emM B MNO3AHE-XONOAHbLIE

(ysenuuunacs ¢ 5,2° ao 7,1°). 310 oueHb cunbHoe pasnuumne U BLICOKMe abCoMOTHLIE 3HAYeHUs TeMneparypsl.
MOXHO BCMOMHWUTbL, 4YTO BO BTOPOW MosioBuHe 20 BeKa «HOPMOW COBPEMEHHOro Knumartar» B JleHuWHrpaae

cunTanace rogosas Temnepatypa 4,3°. Ecniv nocMoTpetb Mo MecAuam, TO OYeHb CWUIIbHO pasnuyaroTca Asa

cambIX XOMOAHbIX MecAua roaa: sHeapb - Ha 4,4° u peBpansb - Ha 7,2°. MapT B paHHe-Ténnele roabl BO BCEX
cnyyasax CTan yXe He 3MMHMM, a C MOSIOXMTENbHOM TemnepaTtypon BO3AyXa, M OTIMYaeTcAa OT Mno3AHe-
XonoAHbIx net Ha 4,6°. JloctaTouHO BbICOKOE pasfnuuve W B anpene (Ha 1,9°). OHo npoABnAeTcA Mo WIoHb
BKtounTenbHO (1,29), B Apyr1e Mecallbl pasnuumne yxe HeaHauuTenbHoe. M3 aaHHbIx Tabnuubsl 1 BUAHO BaXKHOE
3HaYeHue pexuma TemnepaTypbl AA pacTeHW B paHHe-TéNNbIe rofbl N0 CPaBHEHWUIO C NO3AHE-XONOAHBIMKU. B
paHHe-Ténnble roabl 6onee ANUHHbLIA BEreTaluUOHHbLIA CE30H, Nyyllne YCNoBUA ANA NEPE3UMOBKU APEBECHbLIX
pacTeHui, Bbi3peBaHUs MX NoBEroB U NMOArOTOBKM K 3uMe. BaxHo 06patntb BHUMaHWE, 4TO Goriee BbicOKas
obecneyeHHOCTb TEMSIOM B paHHe-TENsbIe rofbl NPOABAAETCA B Camble XONOAHbIE 3UMHWE MeCALbl roja U B
nepBsoi NOMOBUHE BEreTaLnoHHOro Ce30Ha.

MoXHO 3amMeTWTb, YTO Mocne TENsbIX 3UM, Kakumu Obinn 3umbl 1988/89 n 1989/90 rr. y 70-80 % BMAOB
Konnekuun BoTaHWyeckoro capa MNeTtpa Benukoro obmepsaHus oTcytcTBoBanu, y 10-15 % 6binnM oTMEYeHbl
MOBPEXAEHWA MoYeK W KoHLoB noberoB. N nuwb y oTAENbHBIX BUAOB MMENio MecTo oBmepsaHve noberos
cTapue ogHoro roga (dupcos u ap., 2008).

B Taénmue 2 npuBoAATCA AaTbl nocreaHUX BeCeHHUX U NepBbiX OCEHHUX 3aMOPO3KOB, a TaKxe
NPOAO/MKUTENIbHOCTb 683MOpO3HOFO Ce30Ha B nosgHe-xonoAdHble U paHHe-TéI'IJ'IbIe roasbl.

OkasblBaeTcA, YTO pasfiune CyLlecTByeT, U B paHHe-TEMNMbIe rofbl BECEHHWE 3aMOPO3KM OKaHYMBAKOTCA Ha
8 CYTOK paHblue, a B LesloM MPOAOIKUTENbHOCTb 6E3MOpPO3HOro nepuoja yBenuuuBaeTcA Ha 9 CyTOK, 4To
ABnAeTcA 6naronpUATHLIM PaKTOPOM ANA PACTEHU.

Ecnv Mbl cpaBHUM AMHAMKKY CE30HHOrO passuTuA No KaneHaapto nNpupoabl B paHHe-TEMMbIE U Mo3AHe-
XOMNOAHBIE roAbl, TO YBUAUM 3HAYUTENBHYIO PasHULy Mexay 3TUMKU rpynnamu net. B cpeaHem B paHHe-Ténnble
rofibl OT BECHbI M A0 CaMOW OCEHM AaTbl HACTyNneHna GeHo3TanoBs roga uayT ¢ onepexeHnem. B KoHue 3umbl 1
Hayane BeCHbl pasfiMuMe OYeHb CUIbHOE, HO OHO He ucyesaeT U A0 oceHu. Pasnuune Ha aTane
«[peaBeceHbe» - 41 cyT., Ha NepBOM aTane noacesoHa «CHerotasHue» - 37 CyT., a Ha BTOPOM ero aTane - 26
CyT., HA NepBOM aTane noacesoHa «OxuBneHne BecHbl» - 36 CyT. To ecTb, Onbxa cepad 3auBeTaeT B paHHe-
TéNnble roabl B CPeAHEM paHblue, YeM B MO3AHe-X0NoAHble roabl 6onee yeM Ha MecAl. Ha BTopom artane
noacesoHa «OXMBMEHUA BECHbI» pasfiMuMe HECKOSbKO crnaxwusaetca - 4o 15 cyT. U panee, ot noacesoHa
«Pasrap BeCHbl» W A0 noAce3oHa «Hayano oceHu», pasfnnyne XOTA U He TaK CWUbHO BbIPAXEHO, HO
coxpaHAeTcA: OT 5 CyTOK Ha TpeTbeM 3Tane noacesoHa «Pasrap BecHbl» A0 15 CyTOK Ha nepsom 3Tane
noacesoHa «Cnaa neta». B nosaHe-xonoAHele roAbl CE30HHOE pasBUTME MPUPOAbLI MAET, Kak npasuno, C
oTCTaBaHWeMm OT CpeAHEeMHOroneTHUX cpokoB. B 1980 r. 14 aTtanoB Ao camMoro KoHua neta 6bifiv JOCTOBEPHO
NO3AHUMK, U NUWbL OAMH (BTOPOW 3Tan noace3oHa «Hawano neta») nonan B cpeaHWe CPOKU. Takoe xe
BbIP2)XXEHHOE XON0AHOEe NeTO C MO3AHUMK AaTamu OT Havana noacesoHa «OxuBNeHWe BeCHbl» A0 BTOPOro
aTana noacesoHa «Cnaa neta» BKMOUMTENBLHO (12 ¢peHoaTanos noapaa) 6uino B 1982 r. B 1985 r. ¢ no3aHUMK
AaTamu HacTynneHus Obino 13 aTanoB noApsa A0 CaMoro Hadyana oceHu. B xonoaHwbin 1987 r., korma B
JeHnHrpaackoi obnacti Mectamu yLuna B 3uMy HeBbi3peBLUas Kitokea (Gupcos, Pageesa, 2009), Toxe Umenu
MecTO oTpuuatesnbHble aHoManuu: 7 GeHoaTanos noapad, OT BTOPOro atana noacesoHa «Pasrap BecHbl» A0
TpeTbero atana nofcesoHa «[lonHoe neTo», a Tawke BTOPOW atan noace3oHa «Cnaa netar». B rogbl paHHe-
Ténnble, HA060POT, pasBuTME NPUPOALI B NoAaBnfaoLeM B0MbLUMHCTBE CrydYaeB UAET C ONEPEXEHUEM CBOMUX
cpeaHeMHOroneTHMX 3HadeHuid. OueHb BbipaXkeH npu 3atomM rod 1989, ¢ KOTOpOro Hayanocb 3ameTHoe
notennexune knumaTta B CaHkT-lNeTepbypre (Pupcos, 2014; dupcos, BonuaHckas, 2021) - Bce peHoaTanbl roaa
ot «[peaBeceHbsA» W A0 Hayana oceHu Oblfn PaHHUMM.

lMpeacTtaBnAeT UHTEpeC NPOCIeAnUTb CPOKM HACTYMNeHUA M NPOAO/KUTENBbHOCTb CE30HOB roja B paHHe-
TEN/ble U No3AHe-XonoAHble roabl (Tabn. 3).
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Tabnuua 3. [aTbl HaCTyNeHna 1 NPOAOIKUTENBHOCTb CE30HOB roda B botaHuueckom caay MeTtpa Benukoro B
Cankr-MNeTtepbypre, roasl PT n MX (1980-2021 rr.)

Table 3. Dates of beginning and duration of seasons of the year at Peter the Great Botanic Garden, in EW and
LC years (1980-2021)

loabl  [epso- CHero- Onu- Hauano HOnu- Hauano Onu-  lMep.o- nu-
3UMbe TaAHue Tenb- neta TeNb-  OCEHM TeNb- 3UMbE Tenb-
(MPs) nepsbli HOCTb MNepBbli  HOCTb  MEepBbIN HocTb (MP3) HOCTb
npea- aran (CT1) 3umbl  aTtan Bec-Hbl atan (HO1) neta OCEHM
LecTayto- (Hm)
e UMbl
PAHHE-TEIVIbIE rogbl, n=11
1989 30 okTABpA 26 AHBapsA 88 24 man 119 23 asrycta 91 16 HosBpA 85
1990 16 HoABpsA 29 AHBapa 74 26 maa 118 26 aBrycta 92 12 HoAbpA 78
1992 05 nekabpa 29 86 08 ntoHa 100 30 aBrycta 83 24 okTAbpA 55
despana
1995 03 HoAbpA 14 103 31maa 107 20 aBrycta 81 01 HoAbpA 73
despana
2007 20 aHBapa 02 mapta 41 3imaa 90 05 97 05 HosBpa 61
ceHTAbpA
2008 05 HoAbGpAa 07 mapta 123 30 maa 84 02 95 08 97
ceHTAbpA nexabps
2014 11 AHBapa 09 29 25man 106 02 100 22 111
despana ceHTabpA nexabpsa
2015 22 pexabpsa 20 60 04 nroHa 105 27 aBrycta 84 27 122
deBpans Zekabpsn
2016 27 nexkabps 27 AHBaps 31 25 man 119 27 asrycta 94 02 Honbpa 67
2019 26 Hosbpa 15 mapta 109 27 mana 73 25 asrycta 90 26 AaHBapa 154
2020 26 AaHBapAa 09 14 4 vioHA 116 01 89 07 97
despana ceHTAbpA nexabps
X 09 nekabpsa 16 69 30 maa 103 28 asrycta 91 27 HoAbpAa 91
despana
NO3AHE-XOJIOAHBIE roAbl, n=12
1980 29 Honbpa 28 mapta 120 10 oA 74 24 asrycta 75 29 okTA6pA 66
1982 12 HoAbpa 13 maptra 121 15 oA 94 26 aBrycta 72 08 104
nexabpsa
1985 10 HoAGps 14 mapta 124 15 ntoHs 93 04 81 16 HoAGpA 73
ceHTAbpA
1987 03 pexkabps 22 mapta 109 11 utoHa 81 30 aBrycta 80 07 Honbpa 69
1996 01 Hosbpa 24 mapta 144 09 utoHa 77 08 91 11 94
ceHTabpA Zexkabpa
1998 17 Hosbps 27 mapta 130 08 utoHa 73 03 87 08 Hof6pA 66
CeHTAbpA
2003 03 Hosbpa 23 mapta 140 09 nioHa 78 03 86 06 94
ceHTAbpA Zekabps
2004 06 nekabpa 13 mapta 98 05 nioHA 84 30 aBrycta 86 17 HoAbpa 79
2006 04 pexkabps 29 mapta 115 04 mioHa 67 26 asrycta 83 20 auBapa 147
2011 21 Honbpa 01 anpensa 131 03 nroHa 63 26 aBrycta 84 01 aHBapa 128
2012 01 auBapAa 02 anpena 92 01 mona 60 28 aBrycta 88 28 HoAbpa 92
2013 28 HoAbGpA 04 anpens 127 31 mana 57 01 93 11 aHBapa 132
ceHTAbpA
X 24 Honbpa 24 maptra 120 08 ntoHa 75 30 aBrycta 84 04 95
nexabpsa
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B tabnuue 3 o6o3HaueHo: X - cpeaHee 3HaYeHue.

BnaronpuATHbIM Ans pacTeHui AaBnaeTca 6onee NPOACIMKUTENbHLIM NEpUOS BereTauuu, Habnoaarowmices
B paHHe-TEMNMblE LUMKIbl. YATMHEHUE BEreTauMOHHOro Ce30Ha NPOMCXOAUT B NepBYH0 ouvepeab 3a cuet Boree
PaHHEro ero Hauana B paHHe-Temnble rofbl, YT0 00YCNOBMNEHO CAMUM MPUHLMMIOM WX BblAENEHUSA, OCHOBAHHbBIM
Ha OTKIOHEHWM B CpOKax 3auBeTaHWA OfibXW Cepor OT HOpMbI. Kpome Toro, B paHHe-Tennble rofbl Ha HeaAento
noaxe Hactynaet peHoaTtan «[lepeo3numMbe». ObpallaeT Ha ce6a BHUMAHWE, YTO B paHHE-TEMMblE roAbl PE3KO
COKpallaeTcA NPOACIKUTENBHOCTE 3UMbI, B CpeAHeM Ha 52 cyT. unu noytn Ha Asa Mecaua. Cioaa nonanu Bce
OYEeHb KOPOTKME U PEKOPAHbBIE FOAbl, KOrAa NPOAOIKUTENBHOCTb 3UMHEro nepuoaa 6bina MMHUMarnbHOM (3Mma
2019-2020 rr. - 14 cyT.). Hao60poT, B N03aHE-X0NOAHBIE oAbl 3MMHUIA Nepuoa yanuHseTca (ao 140 cyT. 3umoin
2002/03). B rogbl paHHe-TENNble 3aMeTHO YASIMHAETCA BECEHHWW nepuoAd, B cpedHemM Ha 28 cyT. u
yBefMunBaeTCs NPOAOIIKMTENBHOCTL NeTa - 3a c4eT Bonee paHHEro ero Hadana, B cpeiHeM Ha 7 cyT. 3aMeTHO
oTNUUaloTCA AaThl HACTYMMeHWA Ce30HOB rofa. Tak, B paHHe-Tennble rofbl BecHa HauuHaeTca B cpeaHem 16
¢deBpand, a B roabl No3gHe-xonoAHble - 24 wmapta. OceHHue nepuodbl OnuskM  Mexay coboi
(npoaonxuTenbHocTb 91 1 95 cyT. cooTBETCTBEHHO). MOXHO 3aMeTUTb, YTO Ha AMHAMUKY OCEHHUX deHodas
BNUAIOT JAPYrMe 3aKOHOMEPHOCTWU. PUTMMKA OTMMpPaHMA aCCUMMIALMOHHOMO annaparta OCeHbk Oonblue
NOABEPXEHA BO3AEHCTBUIO 3aMOPO3KOB, a He 0OLlero xoZa CHWxeHua Temnepatypbl (Oupcos, daneesa,
2013). B uenom oOceHbl KOppenupyeT ¢ OUOPUTMUKOW BECEHHEe-NETHUX MOACE30HOB TOSIbKO AMHaMMKa
cospeBaHuA nnoAoB. B puTMHUKE oOTMMpaHuA NUCTbEB HET Takux KoppenAauuin C npeawecTBYoLWMMM
¢deHoaTanamu roga, Ha uto obpatyan BHumanue ewé H. E. Bynbirud (1980).

HaunHas ¢ XIX Beka MHOro nmonbiToK Obino caenaHo, 4Tobbl pacnpeaennTb pPacTeHUA Ha KaTeropwu
YCTOMUMBOCTHU ANA CaAoBOAYECKMX Leneit. MNpobnema paioHUpPOBaHMA TEPPUTOPUM PocCCHM C TOUKM 3peHus
accopTMMEHTa MHTPOAYLMPOBAHHbBIX APEBECHbIX PACTEHUW, YCTOWUMBBLIX B TOW UM MHOW 30HE, He HoBa U en
yaensanocb BHMMaHWe aeHaporioramu Poccun u BeiBwero CCCP. B cBfA3W C MHTEHCMBHOM MHTpPOAYKUMEW
MHOPaMNOHHOIO PacTUTENIbHOrO MaTtepuana Bonpoc 00 YyCTOMUYMBOCTM M KiaccudUKauMKM MHTPOAYLEHTOB Mo
KIMMaTHUYECKMM 30HaM LUMPOKo obcyxaanca u obcyxzaaeTcs U cpean 3apyBexHbix AeHaponoros (Magarey et
al., 2008; Prokhorov et al., 2012; Daly et al, 2012). KapTbl 30H YCTOMYMBOCTM OCHOBLIBAIOTCA Ha
KIMMaTUYecKMx napameTpax, OOblYHO MO 3MMHUM M30TepMam (TUHUAM C OAMHAKOBbLIMM TemrepaTypamu
Bo3ayxa). CoOTBETCTBEHHO, 006MacTh CO CXOAHbLIM KiIMMaToM obbeauHaoTcA BMecTe. OHU  HEU3BexHO
CIULLKOM LUMPOKKE 1 NpubnusutenbHble. MUKpoknMMaT B 3ToM criyyae BoobLle He yuuTbiBaeTcA. Ho B Lenom
Takaa KnaccuodMKauma — nonesHoe pPyKoBOACTBO AnA 0OWMX npeAcTaBneHWi v npeaBapuTenbHoro otéopa
pacTeHui. BenuuuHbl, 6nuskMe K abCONMOTHOMY MUHUMYMY, BCTpEYarTCA peako, oauH pas B 50-80 ner,
NO3TOMY Ha NPaKTUKE arpoKIMMAaTOSNIONMK B Ka4eCcTBe nokasartesna Mopo300nacHOCTU NOMb3YHTCA CPEAHUMU U3
abCoMOTHBIX MUHUMYMOB TeMnepaTypbl Bo3ayxa. DTOT Xe KITMMAaTUUYEeCKUid NokasaTtesnb Obls1 NPUHAT 38 OCHOBY
Anbdpeaom Peaepom (Rehder, 1949), ueit LUMPOKO U3BECTHLIVM CNPABOYHMK 4O CUX MOP ABMAETCA HACTONbHOM
KHWUIOW ANnA [AeHAPOSIoroB CTpaH yMepeHHoro knumarta. CnpaBouyHbiIMM faHHbIMUM Penepa ao cux nop
MONb3ytOTCA POCCUMIUCKME AEHAPONOrM [AnA NpeaBapUTENbHOW OLEHKM aJanTauuMOHHbIX BO3MOXHOCTEN
MHTPOAYLEHTOB, TaK Kak Peuep ncnbitTan Hawéonbmee 4YMuCcno ApeBeCHbIX BUAOB B MUpe Ha TOT MOMEHT, U ero
AaHHble OYeHb MOSHbIE U A0 CUX MOP aKTyanbHble. B ero cnpaBouHuke npuBoaunTcA kapTa Tepputopun CLLUA v
KaHaabl c BblaeneHMem 7 30H 3WMHEN YCTOWYMBOCTM APEBeCHbIX pacTeHui. na Gonee yem 2550 BUAOB
AEPEBBEB U KYCTapHUKOB OTMEYaEeTCA BO3MOXHAA 30HA WX KyNbTypbl B OTKPbITOM FPyHTE. 30HbI BblAENEHbI
JenaptameHtom cenbckoro xo3anctea CLLUA, ocHOBbLIBaACb Ha CpeAHEen M3 MUHUMAsIbHbIX Temnepartyp 3a
nepvoa 20 net. MNo3xe aTa cucTema Obina NMOBTOPHO MpoaHanuM3upoBaHa, yTouHeHa M gononHeHa (Warda,
1995; Beckett, 1995). Ceiuac npusHatotca 11 30H: 30Ha 1 — ApkTuka, 10 1 11 — TponuKKM (toxHaA YacTb N-oBa
dnopuga). B nocneaHve gecATMneTMA cucTemMa 30H yCTOWYMBOCTM Obina pacnpocTpaHeHa M Ha 3anagHyro
Espony. Caanosoabl 1 aeHaponorn B CLUA n KaHane Bckope mocne ee Co3AaHuA MPUHANKM KOHLEMNUMIO 30H
YCTOMUYMBOCTU PacTEHU CO BCEMM ee MpeuMyLLecTBaMu U HeaocTatkamu. Mpu 3TOM Henb3A HeaooLeHUBaTb
BNMAHWE HA PaCTEHWA U MHOMUX APYrMx PaKTopoB, Kak-TO: SIeTHee Tenso, ro0BOE KONIMYECTBO OCAZKOB U UX
pacnpeaeneHve no cesoHaMm, BblNaAeHWe 3UMHUX OCaJKOB B BMAE CHera, MHTEHCUBHOCTb 3UMHEro COnHua,
BETEp M pasfiMyHble MOYBEHHble @axTopbl. HekoTopble MHTPOAYLEHTbI, Kak Hanpumep, BUAbl CeMeincTea
Ericaceae, TpeboBaTtesibHbl K KUCIIOTHOCTM MOYBLI, B MPOTMBHOM Crlydae OHM MOTyT MOrMbHyTb, HEB3MpPasA Ha
camblii noaxoAswmnin Knumar. pu KynbType HU3KOPOCHbIX PacTeHU Ha CafoBbIX y4acTKax, 0coB0 LeHHbIX
aKsemnnapoB B apbopeTymMax M BOTaAHMYECKMX cadax, BOSMOXHO MOBbLILLEHWE WX YCTOMUMBOCTM 3a cyeT
YKpbITUA, BblOOpa MEeCT NOoCaaku, Haznexailenh arpoTexHUkU. Bo Bcex e ocTanbHbIX Crydyasax HYXHO
OPMEHTMPOBATBLCA HA MPOBEPEHHBIE U 3UMOCTOMKKNE pacTeHuna (Pupcos, 2003; Gupcos, Pageesa, 2020). Taknm
obpasom, caman LUMPOKO MCronb3yemMan KapTa 30H YCTOWYMBOCTM — 3TO Ta, YTO paspadoTtaHa denaptamMeHToM
cenbckoro xosanctea CLUA (US Department of Agriculture, USDA). OHa OCHOBLIBAETCA Ha QYEHb MPOCTOM
naee, UCMONb3yA CPeOHEMUHUMASIbHBIE TemnepaTypbl Bo3Ayxa, pasdenéHHbie Ha u3oTepmbl yepes 10° mo
wkane dapeHrenta. MHoraa nogpasaenseTtca Ha MHTepBansl Yepes 5 °F no Toi xe LwKane, ¢ HaMMeHoBaHUeM
«a» Ana 6onee XonoAHOW MOMOBMHbI 30HbI M «b» - anAa Gornee TénnoW noAs3oHbl. EBponeiubl yxe AaBHO
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nepesenu rpadychl no wkane ®apeHrenTa B 60nee noHATHyO anA cebs wkany Llenscua (tabnuua 4).
Tabnvua 4. 30Hbl YCTOMYMBOCTU APEBECHbLIX pacTeHuit [enaptameHTa cenbckoro xosaictea CLLA

Table 4. USDA Hardiness Zones of woody plants

30Ha yCTOMUUBOCTH To no wkane ®apeHrerta To no wkane Llenbcua
1 Hwxe -500 F Hwxe -45,6 oC
2a -50 fo -450oF -45,5 fo -42,80C
2b -45 fno -400F -42,7 no -40,00C
3a -40 no -350F -39,9 no -37,30C
3b -35 no -300F -37,2 no -34,50C
4a -30 fo -250F -34,4 no -31,70C
4b -25 o -20oF -31,6 no -28,90C
5a -20 po -150F -28,8 0o -26,20C
5b -15 o -100F -26,1 no -23,40C
6a -10 no -50F -23,3 no -20,60C
6b -5 no OoF -20,5 00 -17,80C
7a 0 no 50F -17,7 no -15,00C
7b 5 no 100F -14,9 no -12,30C
8a 10 no 150F -12,2 no -9,50C
8b 15 no 20 oF -9,4 no -6,70C
9a 20 po 250F -6,6 no -3,90C
9b 25 no 300F -3,8 fo -1,20C
10a 30 no 350F -1,1 no 1,60C
10b 35 no 400F 1,7 no 4,40C

11 Bbliwe 40 oF Bbiwe 4,50C

3Ty cucteMy yxe AaBHO npumeHsaloT B AscTpanuu u Hosoi 3enavavu. U 3a MHorve roabl, BO MHOroM
nyTem npAMbIX Npo6 1 owMBOK, BONBLUIMHCTBO BUAOB AEPEBLEB U KYCTAPHUKOB ObISTM OLEHEHbI C TOUKM 3pEHUS
UX OTHECEHMWs K ToW unu uHoW 3oHe (Pupcos, Papeesa, 2020). U3BecTHO, YTO rybUTENbHOE AEUCTBUE Ha
pacTeHua oOKasblBaeT He CpeaHUW YpoBeHb B3UMHMX TemnepaTyp, a Haubonee CypoBble, XOTA W
KpaTKOBpeMeHHble Mopo3bl. B Tabnuue 5 npuBoautca abCOMOTHO MWMHUMANbHAA TemnepaTtypa Bosayxa B
Cankr-lMeTepbypre 3a KaxAabli U3 paHHE-TENbIX U NO3AHE-XONOAHbIX NET.

B Hawem cny4dae pasHuua B cpeaHemMHOoroneTtHem 3Ha4YeHun B 7,20 OYeHb 3ameTHan. JT1o O3Ha4aeT, 4To
C.-MeTepbypr B paHHe-TéNNble robl HaxoAWTcA B 30He 6, B Bonee Ténnow eé noasoHe 6 6, a B no3aHe-
XONoAHblE roAbl nepemelyaeTcA B 30Hy 5, B 6ornee XornoAHylo noA3oHy 5a cOBCEM C APYTUMM YCIIOBUSMU
nepesnmMoBKKN KU CyLLleCcTBOBaHUA paCTEHMVI. STO, KOHEeYHO, MOXeT CKa3aTbCA U Ha COCTOAHUM paCTeHMﬁ, N Ha
pesynbratax nx nepe3nMmoBKN B pasHble BMoKnMMaTUUecKkre LUKNbI. B atnx 3oHax npeanonaraeTca U pa3HbIl7I
aCCOPTUMEHT AepeBbeB U KYyCTapHUKOB ANA pa3BeAeHund. B cny4dae JarnbHeunwero noTenseHna Knumara npu
npeoaonexuun pybexa 17,8° (ao yero ocranock 1,5°), C.-MeTepOypr nepenaér B 7 30Hy, Kyaa BXOAAT MHOM1e
BUAbl JEPEBBEB M KYCTAPHWMKOB, KOTOPbIE CeHyac CUMTaIOTCA OpaHXeperHO-KOMHaTHbIMKU pacTeHuamu. U
L[eﬂblﬁ pAA N3 HUX AaxKe U He NblTalTUCb UCMNbITbIBATbL B OTKPbLITOM FPYHTE. MoxxHo 3aMeTUTb, UTO MUHUManbHadA

Temnepartypa -8,9° aumon 2019/20 r. - aBCoMOTHLIM peKopa 3a Becb nepvoa HabnoaeHwin. B aty sumy B
Borannueckom caay lMNetpa Benukoro nepesvmosan aaxe Callitris oblonga A. et L. C. Rich., npeactaesnarowimi
dnopy AscTpanuu (BbIMep3 crieaytoLei 3uMmon).

B tabnuuax 6 1 7 NnpuBoAATCA CMUCKM BUAOB, BoIMEp3LwMX B napke-aeHapapuv BUH PAH B roabl nosaHe-
XONMOAHbIE U paHHe-Ténnble B 21 Beke MO akTam CrnucaHua. MHTepecHO NOCMOTPEeTb, eCTb NM B 3TOM Criyyae
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pasnunyne, n B KaKOW CTEMEHN OHO npoAsBnAaeTcA.

Tabnuuya 5. AGCONMOTHLIN MUHUMYM TemMnepaTypbl Bo3ayxa B CaHkT-lMeTepbypre B paHHe-Ténnble U No3aHe-
xonoaHble roAel B nepuoa 1980-2021 rr.

Table 5. Absolute minimum of air temperature at Saint-Petersburg in early-warm and late-cold years in 1980-

2021

PAHHE-TEMNNLIE rofbl, n=11 MO3AHE-XONOAHBIE roAdbl, n=12
lon 3UMHKUIA ToC JHara lon 3uMHMI ToC JHara

nepvoa nepvoa
1989 1988-89 -23,1 02.01.89 1980 1979-80 -25,8 11.02.80
1990 1989-90 -22,9 15.01.90 1982 1981-82 -27,6 10.01.82
1992 1991-92 -18,1 21.02.92 1985 1984-85 -30,0 21.01.85
1995 1994-95 -19,1 19.12.94 1987 1986-87 -34,7 10.01.87
2007 2006-07 -22,8 08.02.07 1996 1995-96 -26,7 10.02.96
2008 2007-08 -15,2 06.01.08 1998 1997-98 -22,9 15.12.97
2014 2013-14 -20,3 23.01.14 2003 2002-03 -28,8 11.01.03
2015 2014-15 -14,7 22.01.15 2004 2003-04 -21,5 21.01.04
2016 2015-16 -24,5 08.01.16 2006 2005-06 -27,8 19.01.06
2019 2018-19 -22,5 22.01.19 2011 2010-11 -26,8 18.02.11
2020 2019-20 -8,9 05.02.20 2012 2011-12 -22,5 02.02.12
- - - - 2013 2012-13 -22,3 19.01.13
X - -19,3 - X - -26,5 -

B tabnuue 5 o6o3HaueHo: X - cpeaHee 3Ha4YeHue.

Tabnuua 6. [lpeBecHble pacTexus, norubume B botaHuueckom cagy Metpa Benukoro B nosaHe-xonoaHble
roabl 21 Beka

Table 6. Woody plants died at Peter the Great Botanic Garden at 21-st century in late-cold years

HassaHue pacteHui YuacTtok 2003 2004 2006 2011 2012 2013
Acanthopanax sessiliflorus (Rupr. et Maxim.) 18 - - - + - -
Seem.

Acanthopanax simonii (Decne.) C. K. 91 - - - - - +
Schneid.

Acer cissifolium (Siebold et Zucc.) C. Koch 9 - - - + - -
Acer glabrum Torr. 83 - - + - - -
Acer saccharum Marshall subsp. nigrum 1 + - - - - -
(Michx. f.) Desmarais

Acer sieboldianum Miq. 19 - - + - - -
Acer triflorum Kom. 19 - - + - - -
Acer velutinum Boiss. 19 - + - - - -
Artemisia santonica L. 99 - - - - + -
Atragene speciosa Weinm. 101 - - - - + -

Berberis sphaerocarpa Kar. et Kir. 49 - - + - - -
Berberis x emarginata Willd. 37 - - - + - -
Caragana pygmaea (L.) DC. 7 - - - + - -
Chamaedaphne calyculata (L.) Moench 99 - - - - + -
Cotoneaster multiflorus Bunge 26 - + - - - -
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Cotoneaster roseus Edgew. 11 - - + - - -
Crataegus champlainensis Sarg. 42 - + - - - -
Crataegus remotilobata Raikova ex Popov 8 - - - - + -
Deutzia x rosea (Lemoine) Rehd. 17 - + - - - -
Deutzia scabra Thunb. 67 - + - - - -
Erica scoparial. 99 - - - - - +
Exochorda korolkowiilLavall. 101 - - + - - _
Exochorda giraldiiHesse 51 - - - - - +
Fagus orientalis Lipsky 17 - - + - - -
Fraxinus quadrangulata Michx. 12 - + - - - -
Laburnum anagyroides Medik. ‘Alschingeri’ 13 - + - - - -
Laburnum anagyroides Medik. ‘Quercifolia’ 50 + - - - - -
Lespedeza bicolor Turcz. 91 - - - - + -
Ligusrum ovalifolium Hassk. 1 + - - - - -
Ligustrum ovalifolium Hassk. 17 - + - - - -
Lonicera dioical. 10 - - - + - -
Lonicera longipes (Maxim.) Pojark. 94 - + - - - -
Osmaronia cerasiformis (Torr. et Gray) 17 - - + - - -
Greene

Persica vulgaris Mill. ‘Plena’ 94 - - - - +
Philadelphus purpurascens (Koehne) 50 - - + - - -
Rehder

Pinus armandiiFranch. 98 + - - - _ R
Platycladus orientalis (L.) Franco 142 + - - - - i,
Platycladus orientalis (L.) Franco 91 + - - - - i
Populus tremula L. var. davidiana (Dode) C. 22 - - - - + -
K. Schneid.

Prunus sogdiana Vass. 13 - - + - - -
Prunus sogdiana Vass. 8 - - + - - -
Pterostyrax hispida Siebold et Zucc. 91 - - + - - -
Quercus dentata Thunb. 7 - + - - - -
Rhamnus ussuriensis Ja. Vassil. 23 - - - - + -
Rhododendron micranthum Turcz. 119 + - - - - i,
Ribes latifolium Jancz. 101 - - - - + -
Robinia luxurians (Dieck) C. K. Schneid. 8 - + - - . -
Rosa gallicalL. ‘Scharlachglut’ 57 + - - - - -
Rosa kamtschaticaVent. 1 - - - - + i,
Salix integra Thunb. ‘Pendula’ 119 - - - - + -
Salix matsudana Koidz. Tortuosa’ 91 - + - - - R
Salix purpurea L. ‘Gracilis’ 5 - - + - - j
Sambucus williamsii Hance 131 + - - - - -
Schisandra grandiflora (Wall.) Hook. et 127 - - + - - -
Thoms. var. rubriflora (Rehd. et Wils.) C. K.

Schneid.

Spiraea mongolica Maxim. 107 - - - - + -
Weigela decora (Nakai) Nakai 101 + - - - - -
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Weigela decora (Nakai) Nakai 91 + - - - - -
Bcero: 57 11 12 14 5 11 4

B nosaHe-xonoaHble roabl 21 Beka BbIMEP3/M MOSHOCTHIO U yAasieHbl U3 KOMMEKUUM 57 3K3emMnniapos, oT
14 nocne 3umbl 2005/06 . Ao 4 - nocne 3umbl 2012/13 . Tenepb NOCMOTPUM, BbIMEP3ANU M U CKOJMbKO
[lepeEBLEB 1 KYCTapHWUKOB B paHHe-Ténnble roasl (Tabnuua 7).

Tabnuua 7. [lpeBecHble pacTeHus, BoiMepswne B botaHndyeckom cagy Metpa Benukoro B paHHe-Ténsble roas
21 Beka

Table 7. Woody plants died at Peter the Great Botanic Garden at 21-st century in early-warm years

HassaHue pacteHui YuacTtok 2007 2008 2014 2015 2016 2019 2020
Acer negundo L. subsp. californicum 69 + - - - - - -
(Torrey et Gray) Wesmael

Acer opalus Mill. 19 - - + - - - R
Alnus incana (L.) Moench f. pinnatifida 90 - - - + - - -
Wahlenb.

Aucuba albopunctifoliaE. T. Wang 98 - - - - - - +
Aucuba japonica Thunb. Variegata’ 99 - - - - - - ¥
Berberis bretschneideri Rehder 11 - - + - - - R
Berberis buxifolia Lam. 99 - - - - + - -
Berberis x ottawensis C. K. Schneid. 77 + - - - - - -
‘Purpurea’

Cotoneaster divaricatus Rehder et Wils. 49 + - - - - - -
Cotoneaster foveolatus Rehder et Wils. 49 + - - - - - -
Crataegus maximowiczii C. K. Schneid. 85 + - - - - - R
Dipteronia sinensis Oliv. 101 - - - - + - ,
Erica carneal. 130 - - - - + - -
Genista suanica Schischk. 99 - - - - + - R
Genista tinctoria L. ‘Royal Gold’ 91 - - - + - - -
Hedera pastuchoviiWoronow 126 - - - - + - _
Hydrangea petiolaris Siebold et Zucc. 71 + - - - - - R
Idesia polycarpa Maxim. 99 - - - - + - R
llex rugosa Fr. Schmidt 98 - - - - - - +
Kolkwitzia amabilis Graebn. 108 - + - - - - R
Laburnum anagyroides Medik. 57 + - - - - - -
‘Quercifolium’

Leycesteria formosa Wall. 99 - - - + - - R
Lonicera ruprechtiana Regel 118 - - - - ¥ - -
Louiseania ulmifolia (Franch.) Pachom. 140 - - - - - - +
Padus maackii (Rupr.) Kom. 36 + - - - - - -
Phlomis fruticosalL. 99 - - - - - + -
Picea orientalis (L.) Peterm. 77 + - - - - - R
Platycladus orientalis (L.) Franco 77 - + - - - - R
Platycrater arguta Siebold et Zucc. 99 - - - + - - R
Platycrater arguta Siebold et Zucc. 98 - - - - - - ¥
Prinsepia sinensis (Oliv.) Bean 130 - - - - + - -
Rhamnus alpina L. 48 + - - - - - -
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Rhamnus alpina L. 8 - - + - - - -
Rhodotypos scandens (Thunb.) Makino 91 - - - + - - R
Ribes aureum Pursh 18 - - + - - - R
Rosa multiflora Thunb. 140 + - - - - - -
Ruta graeolens L. 98 - - - - - ¥ -
Salix schwerinii E. Wolf 34 - + - - - - R
Sambucus canadensis L. ‘Acutiloba’ 132 + - - - - - -
Staphylea colchica Stev. 107 - - - - - + -
Vitis labruscaL. 91 - - - - + - _
Vitis riparia Michx. ‘Severnij Belij 113 - - - - - + -
Bcero: 42 - 12 3 4 5 9 4 5

Bo BTOpOM cnyuae 4Mcrio nNorMbLUMx pacTeHW B paHHe-Ténnble roabl MeHbLue - 42 wr., oT 12 wT. nocne
3umbl 2006/07 1. o 3 wrt. B cneayowem 2008 r. TeHAEHUMA K YMEHbLUEHUIO YUCna BbIMEP3LLMX PACTEHUN B
paHHe-TEMNMblE rofibl MO CPaBHEHWIO C NMO3AHE-XONOAHbIMU HabnoaaeTca. XoTA AepeBbA U KyCTApHUKU MOryT
BbIMEP3aTh NpH 110O0W METEOPONOMMUYECKON CUTYaL MK, U B HOPMasIbHbIE, U AaXe B MAMKME 3UMbI.

CneayeT umeTb B BMAY, YTO B NocrieaHue rodsl nosensaetca Bcé 6onee cryyaes rubenn pacTeHwit He oOT
BbIMEP3aHUA, a OT B0Ne3HEN - KOPHEBLIX THUMENR U FHWMEN CTBONA, CBA3AHHbLIX ¢ GUTOPTOPON M rpubamu-
6asmanMommueTamu, U ApYruMu creunuduyeckumMm Bo3byamtensamu.

BuoknumatmMyeckad UMKIMYHOCTL WMMEEeT MeCcTo Ha ¢QOoHe WU3MeHeHurn wkiumaTta. Ho  ycnosuA
CYLLIeCTBOBAHWA pacTeHWM B paHHe-TENMbIe U No3AHe-XonoAHble roabl MeHaTeA. Ecnv nocmMoTpeTb a10T 42-
NeTHWI pAaad, OH 3aMeTHO HeoaHopoAdeH. Ecnu B Hauane 1980-x . npeo6naganv nosaHe-xonoAHble rofbl ¢
camMblMK XECTKUMM YCNOBUAMKU ANA NEPe3UMOBKW PaCTEHU, TO BO BTOPOM-TPETbEM AecATunetuax 21 B.
(nocne 2007 r.) npeobnaaatoT paHHe-TEéMNble roabl. A y nosgHe-xonoAHelx (2011, 2012, 2013 rr.) Tepmuueckasn
XapakTepucTmKa CoBceM Apyras, Yem B Havane aT1oro paja.

C noTensieHMEM KnumaTa M MOBbILLEHUEM Tensoo0ecneyeHHOCTH YryyLllatoTcA YCNoBUA NepesuMOBKH,
YyMEHbLUAeTCA MNOBPEXAAeMOCTb APEBECHbIX pacTeHWn Mopo3amMu. HO OAHOBPEMEHHO 3TO  MOXeT
cnoco6cTBOBaTL M NMPOBOLMPOBATL pacnpocTpaHeHue GonesHen U BpeauTenewn, cosgasaTtb Goriee nydwiue
yCnoBuA ANA CMELLEHWS rpaHWuLl MHOrMX BO3GyauTenen U nepeHocuUnkoB 6GoriesHern M MpPOABWMXEHUA UX Ha
ceBep. Tak, Hanpumep, B cryyae rubenu AepeBbeB OHa 4acTo 00bACHAETCA aBMOTUUYECKUMU paKTopaMu Miu
dU3MONOrMYECKMMU  MPUUMHAMM — BbLIMOKAHMEM, 3acyxoi, 0OMOpPOXEeHWEM, BO3AEWCTBMEM BbICOKMX
M CIIMILUKOM HW3KMX Temnepartyp, 3arpA3HEHWEM BO3ZyXa, KUCMOTHBIMU JOXAAMM, HEXBATKOM MMWKPO-
¥ MaKpo3SIeMEHTOB, M T.N. A Ha camMoMm Jere, 3a4acTyto, 9T0 AelcTBUE nouBooBUTaOLMX GUTODTOP, areHToB
HEBUAUMOMN cmepTH. MoacunTaHo, Uto B 66 % Bcex BonesHel TOHKMX KopHer 1 6onee 90 % rHWnei KopHeBoK
LEeWKM BUHOBaThLI dUTOdTOPLI. [eno ycyrybnaetcsa Tem, 4To 3T puTonatoreHbl 06bIYHO He 0OHapYXUBatOTCA,
YTO MPUBOAWT K HEBEPHbIM AMarHO3am W, CrneaoBaTeflbHO, K HaKOMIEHUI U pacnpoCTPaHEHU0 MHPEKLUH.
Yalle BCero UCTWHHbIE MPUYMHLI, TO €CTb GUTOPTOPLI, MACKUPYHOTCA BTOPUYHLIMK NapasMTamu Unu Aaxe
canpotpodamu. PutoPpTopsl B BUAE MENbYANLLMX NOKOALLMXCA CTPYKTYP Xnamuzaocnop u oocnop (20—50 Mkm),
nonajaroT C pacTUTENbHBIMU OcTaTKamu B MOYBY, rAe MOryT coxpaHaTbea oT 3 Ao 20 net u 6Gonee. MNpu
61aronpuATHLIX YCNOBUAX—NOAXOAALLEN BIAXHOCTM, NOYBEHHOW TemnepaType Bbiwe +10° M Hanuuum
UyBCTBUTESIBHOIO PacTeHWA, MOKOALLMECH CTPYKTYpbl npopacTtatoT, o6pasya nubo cpasy 3oocrnopaHriu, nubo
MULEeNni—BereTaTMBHOE TENO, Ha KOTOPOM YXXe (POPMUPYETCA MHOXECTBO OpraHoB 6eCnosioro pasmMHOXEHHs
— 300cnopaHruu. lMpoucxoafAlime M3MEHEHWA Knumarta C MOBblLEHWMEM TemnepaTypbl BO3dyxa M MO4Bbl,
YBE/TMUEHWEM OCAAKOB U MOBBLILLEHUEM BNXHOCTU, PE3KUM YyBENUYEHUEM ONYKTyauui KIMMaTUUYECKKX
$aKTopoB HeusbexHO BO3AEWCTBYOT M Ha aKTMBHOCTb, MXM3HEHHbIW UMK W COXPaHEHWEe NaTOreHHbIX
opraHnamoB (BeaeHnsinvHa, ®upcos, 2014; BeaexanuHa u ap., 2014 a, 6).

3uma 1986/87 r. 6bina nocnenHei B 20 Beke, KOTopas Bbi3Basia CTOMb MacCoBble 06Mep3aHWs APEeBECHbIX
pacteHuit B CaHkt-lMNeTtepbypre. Jletom no wkane M. W. JlanmHa Hamu Bbinn 3adUKCUMpPOBaHbl pesynbTathl
obmepsanua 6Gonee 1000 BuaoB M opm ApeBecHbix pacTenuin (Pupcos, daneesa, 2009). OcHosHas
0COBEHHOCTb TOM 3UMbl - PEKOPAHO HU3KME TemnepaTtypbl AHBapdA. TemnepaTypa Bo3dyxa cTana HEYKTOHHO

naaatb, B cpeaHemM Ha 2,1° B cyTku, noHusmelumMch 3a 11 cyT. Gonee yem Ha 23°. Jlecatoro AHBapa 1987 .
cpeaHecyTouHad TemnepaTtypa AOCTUINAa PeKkopaHonm oTMeTkn -33,6°. Kputuueckne MOposel, Koraa
cpelHecyTouHana TemnepaTtypa Bosayxa npesblwana -30°, Aepxanucb B TEYEHWE UEThIPEX CYTOK.
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MunumansHaa Temnepatypa 10 ausaps (-34,7°) - caman xonoaHas BO BTOpoi nonosuHe 20 Beka. 19 BuaOB
nornbnu B TeYeHWe 3TOW 3uMbl (Abies nordmanniana v ap.). Ewé y 21 Buaa otmeuyanacb rubenb yactu
aksemnnapoB (Morus alba, Juglans regia v ap.). Kpome nornbimnx, 6onee yem y nonoBUHbI TaKCOHOB Mapka
MMENOo MECTO B TOM WU MHOM cTeneHn oBmep3aHue noBeros cTapLue OAHOro rofa. Y MHOMMX U3 HUX 0OMEp3nu
CKesleTHble BETBM, Ha3eMHas YacCTb 10 YPOBHA CHera Unu KOpHeBOW Lweiku, 40 M3 HUX NorMbnun Ha cneayroLmi
roa, Bbinaza NpoAoskanca W B nocneaytowme roabl. Tak, Vitis candicans 6bin nonyyeH yepeHkamu B 1956 1., B
1987 1. oH 06MEpP3 [0 KOPHEBOW LUEWKM M OKOHYaTenbHO morMb Ha crneayrowuin roa B Bospacte 32 net
(tabnuua 8). B Tabnuue 8 npuBoasATcs pesynstatel 00Mep3aHua AepeBbEB M KycTapHukoB B napke BUH B
nosaHe-xonoaHele (1987 n 2013 r.) u paHHe-Ténnble (2019 n 2020) roabl B 6annax no wkane M. K. Januna.
MNHaekc «c» 03HavaeT, 4To 0OMEP3NM CKENETHBIE BETBY (TO €CTb 3HAYUTENbHAA YaCTb KPOHbI).

Tabnuua 8. ObMmep3aHue ApeBeECHbIX pacTeHnit B botaHuyeckom cagy Metpa Benukoro B no3aHe-XonoaHble 1
paHHe-Ténnble roasbl

Table 8. Frost damages of woody plants at Peter the Great Botanic Garden in LC and EW years

HasBaHue pacTteHun [oabl MX loabl PT
1987 2013 2019 2020

Abies firma Siebold et Zucc. 4c 1 1 1
Abies nordmanniana (Stev.) Spach 7 1 1 1
Acer carpinifolium Siebold et Zucc. 6 2 1 1
Acer cissifolium Siebold et Zucc. 7 1 1 1
Acer hyrcanum Fisch. et C. A. Mey. 4-7 1 1 1
Acer opalus Mill. 4c-6 1 1 1
Actinidia arguta (Siebold et Zucc.) Planch. ex Miq. 4c-7 2 2 2
Amorpha fruticosa L. 6 4c 2 2
Aralia elata (Mig.) Seem. 4-7 1 1 1
Armeniaca vulgaris Lam. 7 2 2 1
Carpinus caroliniana Walt. 4c-5 4c 2 1
Carpinus cordata Blume 4c 1 1 1
Catalpa speciosa (Warder ex Barney) Engelm. 4-5 2 2 2
Cerasus sachalinensis (Fr. Schmidt) Kom. 4c 1 1 1
Chionanthus virginicus L. 4c 1 1 1
Cydonia oblonga Mill. 4c 2 1 1
Deutzia amurensis (Regel) Airy-Shaw 4-7 1 1 1
Eleutherococcus henryi Oliv. 5-7 2 2 1
Fagus orientalis Lipsky 4c-5 1 1 1
Fagus sylvatica L. 4-4c 1 1 1
Forsythia x intermedia Zabel 5 4 1 1
Fraxinus rhynchophylla Hance 4c-6 1 1 1
Gymnocladus dioicus (L.) C. Koch 6 2 2 2
Juglans regia L. 4c-7 1 1 1
Laburnum alpinum (Mill.) Berchtold et Presl 4c 1 1 1
Ligustrum ovalifolium Hassk. 5 2 2 2
Malus sieboldii (Regel) Rehder 6 2 1 1
Metasequoia glyptostroboides Hu et W. C. Cheng 4-7 2-3 2 2
Morus alba L. 4-7 2-4 1-2 1
Oplopanax elatus (Nakai) Nakai 7 1 1 1
Padellus mahaleb (L.) Vass. 4c-5 2 1 1
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Pinus funebris Kom. 4 1 1 1
Prinsepia sinensis (Oliv.) Bean 4c-6 2 2 2
Robinia pseudoacacia L. 4c-7 2 2 2
Sambucus nigra L. 4c-6 2 2 2
Weigela hortensis (Siebold et Zucc.) C. Koch 6 4c 2 2

foa 2013, TaKk xe Kak 1 1987, oTHOCKUTCA K NO3AHe-X0N0AHbIM. HO TepMUUYecKue ycnoBsua ero yxe Apyrue.
AOBCOMIOTHLIN MUHUMYM TemnepaTypbl Bozayxa sumor 2012/13 r. gocturan Tonbko -22,3°. A Temneparypa

anBaps 2013 r. coctasuna Bcero -6,1° B oTnuune ot AHBapa 1987 r., Korga oHaonyckanack Ao -17,9° WU
NOBPEXAEHWA 3UMHUMU MOPO3amMu Bbinu 3aMeTHO MeHblue Yem B 1987 . Tem He MeHee, B LieNoM cyLlecTByeT
M A0 CMX MOP COXpaHAETCA pasnuuue mMexay obMep3aHWeM AEPEBLEB U KyCTAPHUKOB B MO3AHE- XONOAHbLIE U
paHHe-Ténnble rofbl. B criyyae xonoAHbIX M aHOMasibHO CYpOBbIX 3WM, KOTOPbIE OBBIYHO M MPUXOAATCA Ha
no3aHe-xonoAaHble roabl, pas3simyne CtTaHoBUTCA OYEeHb 3aMeETHbIM. B Apyrux cny4daAax OHO HUBEJNupyeTcHd, HO B
uesniom He ucyesaeT. [py 3TOM B paHHe-Ténnble roabl GONbLIMHCTBO BUAOB BOOOLE nepectaroT obmepsartb
(6ann 1) unu y Hux Gann obmepsaHua He Gonee 2. Mpu 3TOM CyLECTBYIOT BWUAbI, MPEUMYLLECTBEHHO
KyCTapHUKu Bonee HXHOTO NMPOUCXOXAEHUA, TaKUe KaK BeWresnbl, ¢ ANMTENbHO pacTyLiMmu noberamu, Kotopsle
MOryT He BbI3pPeBaTh A0 OCEHU M YXOAAT B 3UMY C PacTyLUMMK, HE OAPEBECHEBLUMMU KOHLaMK noberoB. Takue
pacteHus 0OblYHO O0OMEp3aloT EeXeroAHo, HeB3Wpasd Ha OCOBEHHOCTM BereTauuWoHHOTO Ce3oHa W
XapaKTePUCTHUKY 3UMHMX YCroBUiA. B Lernom B paHHe-Ténsble 3vMbl noaasnstoLlee 60MbLUMHCTBO BUAOB Napka
umetoT 6ann obmepsanuna 1-2. U nuwb y eanHnuHbIx ocobeit oBmepsatoT nobern craplie ogHoro roaa (ecnu
3TO HE OTHOCHTCA K YCbIXaHWo OT GUTODTOP MIK Apyrux BornesHei).

B Hauane 1970-x rr. peHonorv u Knumatonoru oépaTunv BHUMaHUe Ha TEHAEHLUMIO K NOTENEHUO Knumata
Cankr-MNeTtepbypra (BynbirvH, Josrynesuu, 1974). 3ameTHoe noTenneHve Hadanock ¢ 1989 r., koTopbli cTan
cambiM TénnbiM (7,6°) B UcTOpWM Ha TOT nepuod BpemeHu. B XXI Beke notenneHue Knumarta yCUIMIOCh,
ocobeHHo nocne 2007 r. 3uma 2006/ 07 r. 6blna PeKopAHO KOPOTKOM M Mpoaomkanack nuwb 41 AeHb, 3aTo
oceHb Anunacb noytu 5 mecaues (Pupcos u ap., 2008). OueHb TénnbiM 6bino neto 2010 1., NpU PEKOPAHO
BbICOKMX TemnepaTypax uona (24,4°). Bo BTopom aecAtunetun XXI Beka 40 KOHLA KaneHAapHOro roaa sumMa B
OTAesbHblE roAa Tak U He HacTynaeT — OTCYTCTBYET CHEXHbIM MOKPOB, & HEeKOTopble pacTeHUA NpPoAoSKaroT
Beretauuio. OueBnaHa TEHAEHUWA K MOBLILLEHWIO TENNOO0BECNIEYEHHOCTU U MPU CPaBHEHWU CPENHErooBOW

Temnepartypbl Bozayxa. OHa nosbicuiack Ha 2,5° no oTHOLeHUIO K HopMme Kiumara 20 CTONeTUd, YTO MOXKHO
CuuTaTb OYEHb 3HaUMTENbHbIM noTennenuem. foa 2015 ctan cambiM TENSLIM 3a nepuoad HabnAeHWn ¢

cepeanHbl 18 Beka: 7,7° (ero moswe npessowén 2020 r.: 8,3°). 3amertHo noTennena M MWUHUMAnbHasA
TemnepaTypa Bo3ayxa (Pupcos, dPaneesa, 2020). C notenneHnem knumara B Hadane XXI Beka B CaHkr-
MeTepbypre 3amMeTHO YBENWYMIOCH YUCIO BUIOB AEPEBLEB W KYCTAPHWKOB, AOCTWILLMX PENPOAYKTUBHOIO
cocTosHuA. Y uenoro paa BUAOB BrepBble 3a ANMMTENbHbIA Nepuos MHTPOAYKLMKU OblNo Mony4eHo cemeHHoe
noTomMcTBO: Acer japonicum Thunb. (Bonuaxckana v ap., 2010); Picea glehnii (F. Schmidt) Mast. (dupcos v ap.,
2015); Fraxinus oxycarpa M. Bieb. ex Willd.; Fraxinus pojarkoviana V. Vassil.; Cydonia oblonga Mill. ();
Carpinus orientalis Mill. (®upcos, TkaueHko, 2018); Acer capillipes Maxim. (®upcos u ap., 2018); Pyrus
zangezuraFirsov G.A. et al., 2017 Maleev (TkaueHko v ap., 2019); Aristolochia macrophylla Lam. (TkayeHKo u
ap., 2020). Y HekoTOpbIX BUAOB OTMEYEHO MEpPBOE LUBETEHWEe, Kak, Hanpumep, y Decaisnea fargesii Franch.
(Pupcos, 2019).

B Tabnuue 9 npuBOAMTCA CMMCOK BMAOB, JOCTUrLKMX asbl MMOAOHOLWEHUA B Hayane TPeTbero
TbiCAYENeTHA, B nepBble ABa AecATunetva 21 Beka. [lpy 9TOM MHOMME M3 HWUX AECATKM NeT A0 3Toro
HaxoAunucb B BeretaTMBHOM COCTOAHUKU. B rpade 2 npusoauTtca roa nosasrneHua Bcxoaos. B rpade 3 - roa
nepsBoro nnoAoHowexua, B rpade 4 obosHadeH Tvn BKL| (paHHe-Ténnbld unu nosaHe-xonoAHbli), Koraa
BnepBble Habnoaanock NioAcHoLWEeHUe (Y HEKOTOPbIX BUAOB NEPBOE LIBETEHUE).

B tabnuuy 9 BritoyeHbl 37 BMAOB. M ToNbko B 5 cnyyaAx Hayano nnoOHOLUEHUA MPULLNOCh HAa Mo3aHe-
X0noAHbIM roa. B octanbHbiX 86,5 % cnyyaeB AOCTMXEHMA PENPOAYKTUBHOMO COCTOAHWA MMENU MeECTO B
paHHe-Ténnble roAbl. JTO UMEeT ABHO NONOXUTeNbHbIn addekT. o MHeHuto H. WU. ByneirvHa, oueHusatb
YCTOWUYMBOCTb TEX WU MHBIX BUAOB AEPEBLEB U KYCTAPHUKOB W MEPCMNEKTUBHOCTL ANA passeleHuna cneayeT B
nosaHe-xonoAHele roasl. A paboTbl, CBA3AHHLIE C Pa3MHOXEHMEM PAaCTEHWH, NPOBOAMTL B paHHe-TENnble
OvokMmaTuueckue Uukibl. M3 paHHbix Tabnuubl 9 BWMAHO, 4YTO paHHe-TEMMble roAbl MONEe3Hbl And
penpoayKTMBHOM cdepbl pacteHni. OAHaKo, Kak M3MEHAITCA KayecTBa CeMAH W APYrMe XapakTepuCTUKK
(ka4ecTBO MbiNblbl, 06UNME MMOAOHOLIEHWS W T.A.) B paHHe-TENSbIe U MO3AHe-XONoAHblE oAbl (eCTb Nu
pasnuuMe M KakoBO OHO?) - BOMPOC MOKA YTO HE M3YYeHHbI, OCOBEHHO Ha (OHE WM3MEHEHWI KuMmaTta.
M3BecTHO, uTO Ha Oyaylumii ypoxan M KaueCTBO CEeMSH BIIMAET He TOSIbKO YPOBEHb Temrepatypbl, HO W
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ocoBeHHOCTM noroAbl Bo Bpems LBeTeHus. [Mpexae Bcero ocaaku, UX KOMIMYECTBO M MPOAOSHKUTENbHOCTb. A
ANA BETPOONbIIAEMbIX PACTEHUA MOXET UMETb 3HaYeHUEe U BETPOBOMW pexum. [oaToMy cneayeT npoBOAMUTb
JanbHEWWWi  HenpepbiBHbIA  MOHUTOPUHT. W B cBoeit paBoTe yuuTbiBaTb Takoe fABJIEHUE, Kak
OUOKTUMATHUYECKYHO LIMKITUYHOCTb.

Tabnuua 9. lepesba 1 KycTapHukv BotaHnyeckoro caaa MeTtpa Benuvkoro, AocTuriine penpoayKTMBHOMO
coctofAHuAa B 2007-2020 .

Table 9. Trees and shrubs of Peter the Great Botanic Garden reaching the reproductive state in 2007-2020

HassaHune pacTeHui oA nocesa cemaAH "oa nepsoro Mo3aHe-xonoAHbIH
NNOLOHOLIEHUA (MK WU paHHe-TeNnNbIN
useTeHua (LiB)) roa (MX unu PT)

1 2 3 4

Abies alba Mill. 1971 2013 nx

Abies arizonica Merr. 1973 2015 PT

Abies gracilis Kom. 1986 2015 PT

Acer capillipes Maxim. ~1995 2014 PT

Acer cissifolium (Siebold et Zucc.) C. 1999 2019 PT

Koch

Acer griseum Pax 1999 2019 PT

Acer grosseri Pax 2006 2019 PT

Acer henryi Pax 2001 2013 MX

Acer japonicum Thunb. ex Marray 1999 2015 PT

Acer mayrii Schwer. 2004 2019 PT

Acer opalus Mill. 1989 2019 PT

Acer palmatum Thunb. ex Murray 1981 2007 PT

Acer pensylvanicum L. ~2001 2015 (Us.) PT

Acer saccharum Marshall subsp. 1977 2011 MX

nigrum (Michx. f.) Desmarais

Acer velutinum Boiss. ~2008 2015 PT

Betula medvedieviiRegel 1986 2015 PT

Callicarpa japonica Thunb. 2009 2015 (Us.) PT

Catalpa bungei C. A. Mey. 1997 2007 PT

Chosenia arbutifolia (Pall.) A. Skvorts.  ~1998 2019 PT

Cladrastis kentukea (Dum.-Cours.) 1994 2013 MX

Rudd

Cornus walteri Wanger. 2019 PT

Corylopsis sinensis Hemsl. 2002 2015 (Us.) PT

Corylus colurna L. ~1980 2015 PT

Crataegus pinnatifida Bunge ~1985 2015 PT

Cydonia oblonga Mill. 1949 2014 PT

Euonymus latifolius (L.) MIII. 2011 2020 PT

Fraxinus oxycarpa Willd. ~1965 2014 PT

Fraxinus pojarkovianae V. Vasssil. 1980 2015 PT

Hydrangea robusta Hook. et Thoms. 1996 2014 PT

Itea virginica L. ~2007 2015 (Us.) PT

Liriodendron tulipifera L. 1956 2019 PT

Ostrya carpinifolia Scop. 1999 2019 PT
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Pinus pallasiana D. Don 1960 2007 PT
Pterocarya stenoptera DC. 1988 2011 MXx
Pyrus zangezura Maleev 2003 2016 PT
Rhododendron brachycarpumD. Don 2003 2019 PT
subsp. tigerstedtii Nitzelius

Rhus typhina L. ~2013 2020 PT

M3meHeHWe kMMata B CTOPOHY MOTEMNSIEHUs AaeT BO3MOXHOCTb BbipalymBaTth Oonbluee YMCno BUAOB U3
CEMAH MECTHOM PENPOAYKLMU U, B KOHEYHOM cyeTe, CrocoOCTBOBATb WX akKIMMaTU3auuv M BBEAEHUIO B
MPaKTHKY FOPOACKOro 03eneHeHus. MNoyemMy e NPoMCXOAUT TaKoW «BCMMECK» PENPOAYKTUBHBLIX CMOCOBHOCTEM
PaCTEHUIA, KaK 3TO BUAHO U3 AaHHbIX Tabnuubl 97?

— OToMy cnocoBCTBYEeT CMArYeHUEe 3UMHWUX Temnepatyp. [loBbileHMe MUHUMANbLHOW TemnepaTypsbl
BO3AyXa Y)XXe NPUBENO K CMELLEHUIO rpaHuL, 3SUMHEeH YCTOMYMBOCTU APEBECHbIX PACTEHUIA, U rpaHuLibl 30H BCé
CunbHEee CMeLLarTcA K ceBepy M BOCTOKY (®upcoB, Xmapuk, 2016). OCOOEHHO BaXHO MOBbLILLEHUE 3UMHUX
TemnepaTyp AnA Tex BUAOB AePEeBbEB U KYCTAPHUKOB, Y KOTOPLIX LIBETOYHbIE MOYKW 3aKnaabiBatoT 1eTOM roaa,
npeaLlecTBYIOLLEro LBeTeHno. B NpoLuiomM y Takux BUAOB B XONOAHBIE 3UMbl OHW NMPOCTO BbIMEP3arniu.

— 3HauuTenbHoe YyAnMHeHWe BereTauuoHHoro cesoHa (dapeesa, ®upcoe, 2010) cnocobecTByET
BbI3pPEBaHWIO BereTaTUBHbIX NoBeroB, a Takke NMoAoB WM cemMaAH. B mpownom B HebnaronpusaTHble roabl He
Bbl3peBain ceMeHa Aaxe y BUA0B MeCTHON dropsl (kak y Acer platanoides L. B 1976 r.).

— OueHb BaXXHOE yBeNMUYeHWe 6e3MOpPO3HOro nepuosa, 0COOEHHO AN PaHHEUBETYLUMX BUAOB, TaKUX, Kak
Acer saccharinum L. (Bynbirun, ®upcos, 1985).

[nAa paga BMAoB ANA UX pasBUTUA PENPOAYKTUBHOW cdepbl (Hanpumep, ¢ BocToka CeBepHOn AMepuKu,
kak Carya ovata (Mill.) K. Koch) BaxHoe 3HayeHWe MMEIOT BLICOKME NieTHMe TemnepaTtypsl. [locne aHomaneHO
xaproro neta 2010 r., ¢ Tak Ha3bIBAEMbIM OITOKUPYHOLLMM aHTULMKIIOHOM, Ha Hay4HO-OMbITHOM cTaHuuM BUH
PAH «OTtpaaHoe» otmeueH camoces Cercidiphyllum japonicum Siebold et Zucc. (Pupcos, Xmapuk, TpodUMyK,
2020).

— B03MOXHO, YTO ANA HACEeKOMOOMbIIAEMbIX BMAOB 6ornee BLICOKME TemMnepartypbl Bo3Ayxa B nepuoa
LUBeTeHUA OKa3bliBaroT 6naroanﬂTHoe BIMAHME HA HACEKOMbIX-OMNbITUTENEN U HA BO3MOXHOCTbL OMbISIEHUA.

— Takomy «Bcnnecky» crnocoBcTByeT M obLuee yBENUUEHWE BULOB KynbTUBMPYEMOW AeHapodropsl. Ecnu
nocne Benukoi OTteuecTtBeHHOM BOWHbI M B 1980-e M. KonnekyuA napka-aeHapapua botaHuueckoro caza
Metpa Benukoro BotaHunyeckoro MHCTUTYTa MMeHu B. J1. Komaposa HacuuTeiBana 600-800 suaos u ¢popm, TO
cenvac oHa npesblwaet 1200 TakcoHoB. [loTenneHne kIvMMaTa 3HAUMTENIbHO pacLUMPAET BO3MOXHOCTH
MPUBNEYEHUA B KyNIbTYPY MHOMMX TENS0No6MBbLIX BUAOB Bonee oxHbIX LWMPOT (TkayeHko v ap., 2020).

Ha ¢oHe npoaomxaroleroca notensieHus Knvmata oOHapyXeH caMoCceB Lenoro paaa BUAOB, Y KOTOPbIX
OH paHee He Habntopanca (Carpinus betulus L., Chamaecyparis pisifera (Siebold & Zucc.) Endl., Cerasus
maximowiczii (Rupr.) Kom. & Aliss., Spiraea betulifolia Pall. v mHorve Apyrue), 4to ABMAAETCA BaXKHbIM
nokasaTesniemM aganTayuu U NpU3HaAKoM BO3MOXHOW OyayLiei HaTypanusauuu Buaa Ha aTon Tepputopuu. Mpw
3TOM MHOTMMe BUAbI MOTYT CTaTb U CTAHOBATCA MOTEHLMaNBbHO MHBA3MOHHLIMK (Prpcos u ap., 2017), 4to cTaBuT
BONPOCHI 06 UX TLLATEIbHOM MOHUTOPUHIE U KySbType B KOHTPONMPYEMbIX ycrioBusax. OCOBEHHOCTU NOABMEHNSA
M pasBMTMA CamMoCeBa Yy pasHbiX BMAOB B pPaHHe-TENsble M MNO3AHE-XONMOAHbLIE FOAbl - BOMPOC AdsbHEMLUMUX
yrny6néHHeIx uccneaoBaHuid. MNpu 9TOM HAZO yYMUTHIBATL, YTO LIMKIMYHOCTb CYLLECTBYET Npu floBoM Knvmare.
M MHTpoAYKTOPLI, CAA0BOAbLI M 1€COBOAbLI A0MKHbI YUUTLIBaTL €€ B CBOEN paboTe.

Ha ¢oHe BbIpaKEHHOro MOTenseHns KiMmaTta MMeeT MeCTO uyepeloBaHue paHHe-TEMMbIX W NosaHe-
XONMOAHbIX BUOKNMMATUYECKUX LMKIOB MM OTAeNbHbIX feT. Korma oAHuM U Te e pacTeHuAa oBHapyXuBaroT
COBCEM pasHble MNokasaTenu ¢eHosIorMyeckoro 6MopuTMa, YPOBHM aAanTUPOBaHHOCTM M PEnpOAYKTUBHOM
CrnocoBHOCTH.

3aKknroueHue

B BotaHunyeckom capy [letpa Benukoro BMH PAH HenpepbiBHbIN GEHONOMMUYECKUA MOHUTOPUHI MO
nporpamve Kanenaapa npupoabl BeaétcA noctoAHHO ¢ 1980 . AHanu3 CpOKOB HACTynneHusa W
NPOAOMKMTENIbHOCTM Ce30HOB 3a 42 roga HabnogeHui (1980-2021 rr.) nokasan, 4To Ha GOHe noTenseHud
KTMMaTa BMoKNUMaTUYecKan LMKIMYHOCTb MPOABMAETCA B YepeoBaHWu paHHe-Ténnbix (1989, 1990, 1992,
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1995, 2007, 2008, 2014, 2015, 2016, 2019, 2020 rr.) n no3aHe-xonoaHbIx (1980, 1982, 1985, 1987, 1996, 1998,
2003, 2004, 2006, 2011, 2012, 2013 rr.) neTr. OTO OTpakaeTcA Ha 3MMOCTOMKOCTM W PENPOAYKTUBHOM
cnocobHOCTHU ApeBECHbIX pacTeHWi. Bce Hanbonee cypoBble U HEBNAronpuUATHLIE 3UMbI MPULLNIUCL HA NO3AHE-
XonoAaHble roAbl. B paHHe-Ténnble rogbl MO CPaBHEHUIO C MNO3AHE-XO0AHBIMA 3aMETHO Tensiee B camble

xonoaHble MecAubl roaa (B ¢pespane Ha 7,2°, aHBape Ha 4,4°). [loctaTouHo 3aMeTHOe pasnuune NpoABMAETCH
¥ BECHOW, NO WIOHb BKITFOYUTETbHO. OTUM CO3AAK0TCA Ny4llMe YyCroBMA ANA Nepe3MMOBKM pacTeHuin. B paHHe-
Ténnble roAbl NPOACIKUTENBHOCTL Be3MOopo3Horo nepuoda yeenuuusBaetcA Ha 9 cyT. Cokpalyaetcs
NPOAOIKUTENBHOCTb 3UMbl HA 52 CyT., 3@ CYET 3TOrO YASIMHAIOTCA BECEHHWUI U TETHUI CE30HHbI.

Becb onbIT pasBeaeHus ApeBecHbIX pacTenuid B CadkT-lMeTepbypre Ha NPOTAXEHUUM TPEX BEKOB
MoKasblBaeT, 4YTO 34eCb OCHOBHbIM (axKTOpOM WX BbDKMBAHWA ABMAKOTCA aHOMallbHO CYypoBble, WK
KpUTUUECKne 3uMbl. Mocrne HopmasnbHbIX U TemsiblX 3UM Yy OGONbLUMHCTBA BUAOB LAEPEBLEB U KyCTAPHWKOB,
KynbTMBUPYEMbIX B GoTaHuuyeckux cagax CaHkT-lMeTepbypra, oOMepsaHUa OTCYTCTBYHOT MMM HE MPEeBbILLAT
KOHLI0B roanyHbIX noderos. Ecnv nocneacTeua TenbiX 3UM 40 NOCIEAHEr0 BPEMEHW CKa3biBariMCb B OCHOBHOM
Ha LBETEHWM U MNOAOHOLLEHUM, TO MOCNe aHOManbHO CypOBbIX 3MM, KaK npasBuno, HabnogaeTcA MaccoBas
réenb MHOTMX BUAOB MU CUIbHbIE 0OMep3aHua CKeneTHbIX BeTBe. Bee Takue aumbl 3a nepuoa 1955-2009 rr.
NPUypoYeHbl K Mo3AHEe-XONMoAHbIM OUOKNUMAaTUYECKUM LuKnam. Hebonbluoi BO3pacT MHOTUX [AEpeBbeB U
KyCTapHWKOB, BblpallMBaeMblx B 60TaHnuecknx caaax CaHkT-lMNetepBypra, ecTb pesynbraT Toro, YTo 3TW BUAbI
HEOAHOKPATHO BBOAMIIUCH B KyNbTYPYy B pas3Hble Nepuoabl BPEMEHU, U AaXKEe MOITM LBECTU U MNOAOHOCUTb, HO
yepes HEKOTOpoe BpeMs norudanu nocrie cypoBbiX 3uM. MHorve TennontodrBbie 3K30Thl MOTYT CYLLECTBOBATb
37eCb TO/TIbKO B NMPOMEXYTKE MEXJy aHOMasllbHO CYPOBbIMW 3MMamu. B HEKOTOpbIX Cryyaax KynbTypa Takux
pacTeHui onpaBaaHa. Ho AnAa ynuMYHOro 03eneHeHWa M MacCOBOro pasBeleHWs MPWUroAHbl NUlb Haubornee
3MMOCTOWKME JepeBbA W KycTapHuku. BoT nodemy o0cobyio HayuyHyld LEHHOCTb MMEEeT MHOroneTHUM
MOHWUTOPMHI APEBECHbLIX PACTEHUI B B0TAHUYECKMX Caaax B rofbl C pa3HOh METEOPONOrMYECKON CUTyaLUeR 1 B
pasHble BuoKNMMaTHYeckue Uukbl. C MoTenneHnem Knvmata 3a nocrieaHne AecATWneTWs NOoBTOPAEMOCTb
KPDUTUUYECKUX 3UM YMEHbLUAETCH, U MNocne aHOManbHO-X0NoAHOM 3umbl 1986-87 . NoAoBHbIX 3uM B CaHKT-
MeTepOBypre He MOBTOPANOCH, XOTA 3TO HE UCKNOUYAET BEPOATHOCTU UX HACTYNSeHWA B ByayLiem.

Jo cux nop paHHe-TEMMble roAbl paccMaTpuBanuCb B KayecTBe OnaronpuaTHOW OMOKITMMATUYECKOW
cutyaymn. OgHaKko, ecnu noTensieHue Knumarta OyaeT npoforKatbCA, TO CUTyauua MOXET U3MEHWUTBLCH M
onTUManbHLIMU ANA POCTa W PasBUTUA APEBECHbIX PacTeHWid CTaHyT, HaoBOopOT, MO3AHE-XONoAHbIE roAbl.
Moatomy ceiuac pes3ko Bo3pacTaeT posib (EeHONorMyecknx HabMoAeHUn U 3HaueHWe HenpepbiBHbIX PAAOB
AeHAPOhEeHOUHANKATOPOB.

B nenTenbHocT 6GOTAHWYECKMX CAAOB WM APYrUX WMHTPOAYKUMOHHBIX LEHTPOB Henb3A 0060MTUCh 6e3
(PEHONOMMYECKUX HABMIOAEHWH, YTO NO3BONMWUT BLIAENUTL (PEHOPUTMOTUMNLI M 0BpadaTbiBaTh HaKOMMEHHbIE
pAaabl. TakMe MeToAbl WMCCrefoBaHWM, XOTA OHW ABNAIOTCA BU3yalbHbIMA W OTHOCUTENIbHO MPOCTBLIMM,
MO3BONAT OXBATUTb HabMOAEHUAMM U cAenatb OUEHKy AnA BCeX Wnu Bonbluei 4acTu KOMMEKLUOHHbIX
®oHAoB. Ocobyto LEHHOCTb UMEIOT HeMpepbIBHblE pAabl HabnoaeHu aAnuHHee 10-15 nerT.
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Key words: Summary: In conditions of the warming of climate the observations on indicators
science, phenological monitoring, of Nature Calendar at Peter the Great Botanic Garden (Saint-Petersburg,
seasons, woody plants, climate Russia) in 1980-2021 let us give the phenological estimation of short periodical
change oscillations of climate. The cyclicality of climate develops in the change of early-

warm (EW) and late-cold (LC) years which reflects on winter hardiness and
reproductive ability of woody plants. All severe and unfavorable winters happens
to occur in LC years. In EW years the winter months are considerably warmer (in
February on 7,2 oC, in January on 4,4 oC). There is rather large difference on

spring, from its beginning till June inclusive. It means that conditions for
wintering of plants are better in early-warm years. The duration of winter is
shorter on 52 days, and the spring and the summer seasons are longer,
consequently. According to USDA Hardiness Zones of woody plants, in late-cold
years with average minimum temperature -26,5 oC St.-Petersburg is situated at

5a zone. And at early-warm years with temperature -19,3 oC it transfers to
warmer zone 6b.
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