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Ha 0CHOBaHMM CTaTHCTHYECKOTO aHAIIM3a JAHHBIX HAOIIOACHUH 32 PEHOIOrMYeCKUMHU COOBITHAMU BECHBI JIPEBECHBIX pac-
TeHHI OBUIO YCTAaHOBIICHO, YTO B TIOCJICAHHUE JIBa NecATHIIeTHS B 3anoBeanuke Ctonosl KpacHosipckoro kpas HabGmrogaercs: 60-
Jee paHHee Hayajuo Bererauuu. 110HOE pa3BepTHIBAHHE JIUCTBHI B 3alIOBEIHUKE HACTYNACT PaHbLIC HA IBE JCKAIbl y COCHBI
OOBIKHOBEHHOM (Pinus silvestris) u xeapa cudupckoro (Pinus sibirica), TpnOIM3NTENFHO Ha ONHY AEKaLy y OCTANBHBIX ApeBec-
HBIX MTOPOJI: MUXThI CHOUPCKOI(Abies sibirica), enmu cubupckoit (Picea obovata), nucTBeHHUIIBI cuOupckoit (Larix sibirica), ocu-
Hbl (Populus tremula), 6epe3bl noBucnoi (Betula pendula), psbunsl cubupcko (Sorbus sibirica), yepemyxu (Padus avium
Mill.). Bonee paHHHE CPOKH MOJHOTO PACKPBITHS JIMCTBBI BEI3BaHBI HE TOJIBKO 0OJiee PAaHHUM HayajIoM BeCEHHUX (eHodas HO u
Oonee OBICTpbIM HX npoxoxzaeHHeM. C INOMOIIBIO aHAIM3a KAaHOHMYECKMX KOppEIAlMil yCTaHOBJIEHa CBs3b (eHomar ¢
TEeMOEPaTypHBIM PEKUMOM Masi IS XBOWHBIX U ampesst JUisi JIMCTBEHHBIX. I10Ka3aHO, Y4TO CMEILICHHWE Hayaja BereTalun
XBOWHBIX OTPAXKACT UMCIOLIEECS B MOCICIHIE JIECATEICTHS MOTEIUICHE KIIMMAaTa BECEHHETO NePHOa.

Knrouesvie cnosa: peHonorus, KuMmar, 3amoBe1HIK «CTOIOBD)

Based on statistical analysis of observation data for phenological events in spring of woody plants was found that in the past
two decades in the Reserve “Stolby” (Krasnoyarsk region) observed earlier onset of vegetation. Full deployment of the foliage in
reserve comes first in 20 days in pines Pinus silvestris and Pinus sibirica, approximately 10 days of the rest of tree species: fir
(Abies sibirica), spruce (Picea obovata), larch (Larix sibirica), aspen (Populus tremula), birch (Betula pendula), rowan (Sorbus
sibirica), wild cherry (Padus avium Mill.). Earlier periods of full disclosure of leaves caused not only by the earlier onset of
spring phenophase but more rapid their passage. Through an analysis of canonical correlations established relationship fenodate
with temperature of May for conifers and April for deciduous. It is shown that the shift reflects the beginning of growth of coni-

fers available in the past decade warming of the spring period.

Key words: phenology, climate, reserve “Stolby”
BBEJIEHUE

AHanu3 3aKOHOMEpHOCTEH (DEHOJOTMYECKON JH-
HAMHUK{ Ppa3BUTHS PAcTEHUH NPENCTaBIseT 3HAUH-
TENBbHBIA MHTEpPEC, TaK Kak JaHHble O (eHojoruye-
CKOM Pa3BUTHU IOTCHIHAIBHO MOTYT COJIEpXKaThb WH-
(dopmMannio Kak 0 MEXaHW3Max BIUSHHUA HA PacTCHUS
BHEIIHUX MOIUGUIMPYIOMHX (aKTOpoB (B YaCTHO-
CTH, TOTOIHBIX (aKTOPOB), TaK M O PETYIATOPHBIX
mporeccax B caMoM pacrenun ([lanmneBckuid, 1961;
CepebpsaxoB, 1966; AxcenoBa u nap., 1973; Ilymnsm,
1981; Battey, 2000; XXmpuieB u ap., 2005).

Bemeck nHTEpeca K (EHOJIOTHH pacTeHUH B MO-
CIIEZIHHE JAECATHICTHS CBSI3aH C HCCICIOBAaHUSIMH B
o0JylacTu T7100aNnbHOTO HOTEIUIeHU KINMaTa. AHanu3
TPEHIOB B MEPUOTMUYECKUX COOBITHAX PACTHTEIBHOTO
U JKUBOTHOT'O MHpPa MOKET BBICTYNAaTh HE TOJBKO KaK
XOpoIni OMOWHANKATOP KIMMAaTHYECKUX N3MEHEHUH,
HO TaKKe KaK KOJMYECTBEHHBIM MOKa3aTeNnb BO3JEH-
CTBHSI TIOTETUICHUS Ha OnocucTeMsl. JleficTBUTENbHO,
IIPH TIOTETIJICHNU U POCTE BECCHHUX TEMIIEPATyp KpH-
THYECKHE TEMIEPaTypbl HMIM CyMMBI HaKOIIJICHHBIX
TeMIIepaTyp, HEOOXOOUMbIE IS Hadaja BEreTaluH,
OyayT IOCTUTHYTHI B Ooyiee paHHHE CPOKH. OTH
MIPEIIONI0KEHHUS 32 TOCIEIHNE TOJbl IIPOBEPSITUCH B
pa3nu4yHBIX Teorpaduyeckux 30HAaX W A Pa3HBIX
pacTeHuM.
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Habnromaemble ciBUTH B CPOKaX BECEHHUX (PEHONAT
B IIEPBYIO OYEPEb CBS3BIBAIOT C TEMIIEPATypoOi mHpen-
LIECTBYIOIIMX MecsleB. Hanpumep, B EBpore Obutu
MPOAHATU3UPOBAHBI ()CHOJIOTHUYCCKUE HAOIOACHUS 542
BUI0B pacteHuid B 21 crpane B 1971 — 2000 rr.(Menzel
et. al.,2006). B pe3ynbrare mccnemoBaHuii Oblia 0OHA-
pY)XEHa JI0OCTOBEpHasi 3aBUCUMOCTh CPOKOB (peHomar ot
TEeMIIEpaTypbl MPEALIECTBYIOMINX MECAIEB, B CPEIHEM
3a TIOCIIEIHHUE JICCATHIICTHSI BECCHHHE COOBITHS HACTy-
HaroT Ha 2,5 nHs paHslle Ha 1°C NOBBIIEHHS TeMIepa-
Typsl. [IpakTnueckn Bo Bcex 3amoBenHukax Poccuu B
o0s3aTeEHOM TOPSIIKE BEAyTCs Tak HaszbiBaeMmble "Ka-
JICHOAPH TPUPOJHI", B KOTOPBIX PETUCTPUPYETCS Pa3HO-
ro pona peHonornueckas napopmanys. Habmronenuns 3a
(heHOIOTMYECKUMHU COOBITUSIMU KHM3HH PACTEHUH, Mpo-
BOJIMMBIE B 3aM0BeTHUKaX Poccru, Takxke yKka3bIBalOT Ha
W3MEHEHHUE NaT HACTYIUIeHHs JTHX coObithil. Tak, Ha
teppuropun Ilpnokcko-TeppacHoro 3amoBegHHMKa B
1961-1990 tr. mns (eHOIOTHYECKUX COOBITHH Havalia
BECHBI XapaKTEepHO CTATHCTHYECKH IOCTOBEPHOE CMe-
IIeHNe UX HACTYIUICHHS K Oojee paHHuUM fatam. Ha 19
CYTOK CTaJIO paHbIle HACTYIATh COKOJBIDKECHHE y Oepe-
361 OoposmaBuaToil. B To ke Bpemst Hanbonee xapakrep-
HBIE COOBITHA IEPUOAA pa3rapa BECHBI, TAKUE, KaK pac-
MyCKaHWe JINCThEB y Oepe3sl OOpomaBuaToil U 3alBeTa-
HHE YepeMyXH OOBIKHOBEHHOM, HE MPOJIEMOHCTPUPOBA-
JIM CYIIECTBEHHBIX TEHACHLMUI K HalpaBJeHHbIM H3Me-
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HEHUAM, a COOBITHSI OKOHYAaHWS BECHBI M TPEIIETHS,
TaKue, KaK 3alBETaHUE COCHbI OOBIKHOBEHHON U PIOMHBI
OOBIKHOBEHHOM, CTaJIM HAOII0maThcs moke Ha 13 u 6
cytok cootBercTBeHHO (OcumoB u ap. 2001). B Tebep-
JWUHCKOM 3ariOBCIHUKE B MOCJICIHEE BpEMS Y MHOI'MX
BUJIOB JPEBECHO-KYCTAPHUKOBBIX PACTCHUI OTMEYArOTCs
TCHACHIIUU K Ooitee paHHHUM CpOKaM HaCTYIUICHUA BC-
ceHHHX (peHo(a3, OHAKO OCEHHHE CPOKH HACTYIUICHHS
HEKOTOpPHIX (heHO(a3 4acTo He OOHAPYKUBAIOT YETKHX
M3MEHEHHH, KOTOPBIE MOXKHO OBLIO OBI O’KHJATh B CBSI3H
¢ mMeHeHueM immMara (Onummenko u ap., 2001). B
Nnemenckom 3amoBenuuke B 1970-1999 rr. cMmemenue
COOBITHI 3alBETaHUS PacTeHUH K Oojiee paHHMUM JaTam
OTMEUCHO y COCHBI OOBIKHOBEHHOH (COOBITHE IBIICHUS
— 5 cyTok) u YepeMyxH OOBIKHOBEHHOH (2 CyTOK).
Cpoku coOBbITHI Hayasia 3eJICHEHHUS U COKOJBIKECHHS Y
6epe3 ocranuck HemsmeHHbIMH (I'opauenxo, 2001). ITlo
pe3ynbTataM  (pUTO(EHOJIOTHUYCCKUX HAOIIONCHUNA B
XwunranckoM 3anosennuke (Cpennee [Ipramypre) moka-
3aH0, 4To B nepuo ¢ 1978 mo 2002 rr. noTemnyieHue Kiu-
Mara CKa3aJoch NPEUMYILIECTBEHHO Ha YCTaHOBJICHUH
BECCHHUX W OceHHuX (peHO(a3 pacTeHwmil B Oonee paH-
HHE 1 OoJiee IO3AHIE CPOKH COOTBETCTBEHHO. [Ipn aTom
MOTEIUICHHE TPAKTHYECKH HE OTPA3WIOCh Ha CPOKax
HacTymieHust (eHodas B neTHui mepmon. B menom
MO>KHO TOBOPUTH O TEHAGHUMSX K YBEIMUYECHHIO IIPO-
JOJDKUTENBHOCTH TIepHoJa BereTanud Ha 7—15 el
(ITapurnoBa u ap, 2006). HemoctaTouHOE KOJIHMUECTBO
JaHHBIX (beHOJ'IOFI/I‘IeCKOFO MOHUTOpPHUHTA IO Asnart-
CKol "yactu Tepputopun Poccuu He Mo3BOJISIET IPOBECTH
MOMOOHBIN aHaNM3 sl Bcel TeppuTopuu crpanbl. On-
Hako Hekoropas MH(popManus OblIa MONTydYeHa pacyeT-
HBIMH METOJIaMH, HCHOJIb3YSl HMEIOIIUECs] JaHHBIE O
3aBUCUMOCTH CpPOKOB HACTYIUICHHS (EHOJOTHYECKHX
COOBITHH Y PACTEHHUH CO 3HAYECHHUSIMH THIPOMETEOPOIIO-
I'MYECKUX BeJIMYMH. bBbIIo mokasaHo, 4To caBur ¢eHo-
JIaT IMEET Pa3IMIHOE HAMPABICHNUE B PA3HBIX PETHOHAX,
HECMOTPSI Ha TIOBCEMECTHOE (KPOME HEKOTOPBIX IIOJISIP-
HBIX oOnacTeit) cpeaHeronoBoe norerieHne (CeMeHOB 1
ap., 2006). Takum 06pa3om, HECMOTPsI Ha TIOTEIICHHE,
MPOU3OLIEAIIEE Ha TEPPUTOPUM CTpaHbl B KOHIE XX
BEKa, TIOBCEMECTHOTO OKHMJIaeMOT0 C/IBUra (heHoornye-
CKHX JIaT Ha3eMHBIX pacTeHHH He mpousouwio. [Ipuun-
HY 93TOrO MHOTHE HCCIICAOBATENIN BUIAT B CYIIECTBEH-
HOW HEJMHEHHOCTH OTKJIMKA PAacTeHHH Ha M3MEHEHHE
kmumara (MunuH, 1991; Bemtomkun u ap., 1995; Ce-
MEHOB  1ip., 2004). Hamra paboTa mocBsiena aHam3y
HaOMIOACHUH 32 (DEHOJOTHYECKIMH COOBITHSIMHA BECHBI
y IOpeBecHBIX pacTeHmi B 3anoBenHuke Ctoiosr (Kpac-
HOSIPCKHI Kpaif), OIICHKE JOCTOBEPHOCTH (peHoIormye-
CKHUX CIABHI'OB U COIPSAKCHHOCTU 3TUX CABUI'OB C U3MC-
HCHUSMHU KIMMATHYCCKUX JaHHBIX. Takum 06pa30M,
pabora jomosHsIeT AaHHbIe (PEHOIOTHYECKOro MOHHUTO-
puHra no Asuarckoil yactu repputopuu Poccun.

OBBEKTHBI U METO/IbI
NCCJIEJOBAHUI

Teppuropus 3amoBenHuka «CTOIOB» pacIoioxkKe-
Ha BOIM3M mpuroponoB KpacHosipcka, B HENOCPENCT-

BEeHHOU Oim3octd k mpaBomy Oepery Enmnces ( 55°38' -
55°58' c.m. m 92°38' - 93°05' B.11.). 3anOBETHUK HAXO-
nutcs Ha Kyiicymckom xpebre Manckoro bemoropss B
cucreme xpedbroB Bocrounoro Casma. bonmee 70 %
TEPPUTOPUHU 3amoBeHUKA — cpenHeropbe (500-800m),
Menee 30 % 3anumaeT HU3KOoropHas 9acthb (200-500m).

3anoBeaHuk "CTonObl" HAXOAUTCS Ha CTHIKE TPEX
OoTanuko-reorpaduueckux paiioHoB: KpacHosipckas
JlecocTelb, TopHas Taiira Boctounsix CasiH 1 mojaraira
Cpenne-Cudupckoro mrockoropbs. Cpenu  necooOpa-
3YIOMHX Topox mpeobnanaroT cocHsku (41 %) u mmx-
Taun (28 %).

®eHomornyeckue HAOMIOICHNUS TPOBOAATCS Ha
TEPPUTOPHUHN 3alOBEIHUKA C JaThl OCHOBAHUS 1O Ha-
CTOSIILIETO BPEMEHHU, B COOTBETCTBUM ¢ MeToauKond du-
nonoBa (dunonos, Hyxumosckas 1985). Jlnst manHOM
paboThl HCIHONB30BaJICS HenpepbiBHBIA psag (1980 -
2008 rr) heHONOTHUECKUX HAOIIOICHUI B CPEIHETOPhE
BONMM3M MereocTaHIMU «CTONOBY M pa3po3HEHHBIE
nansele «Kanennapeit npupons» ¢ 1952 mo 1980 rr.
JanHbIe 10 )eHOIIOTHH OBUTA COOpaHBI COTPYAHUKAMU
3anoBenHuka E. A. Kpyrosckoit, T. H. byropunoi, E.
Hemsbep, ¢ 1995 roga Homxkkosoit H. I1. J{ns anammsa
KITUMATUYECKON CHTyallMd B 3TOM paliOHE HCIIONB30-
BaJINCh JaHHBIE MeTEOCTAHIMH «CTOIIOBD).

CucreMaTH4eckue METeOpOIOTHYEeCKHe HaOIo/e-
Hus B 3anoBeannke Ctonowl Bexytes ¢ 1927 r., ¢ 1935
r. cranu (UKCHPOBAaTh JIAaHHBIE YETBIPEX CPOKOB Ha-
OJIIO/IeHHs] B TEYCHUE CYTOK. 3a MOCJIEHUE JIeCaTHIIe-
TUSI CPEITHETOZIOBBIE M CPEIHEMHOIOJISTHUE TeMIIepa-
TYyphl BO3[yXa OTYCTIIMBO IOKA3bIBAIOT TCHCHIMIO K
yBenmuyenuto (PokuHa u nap., 2006). MuHMMaNBHBIE
3HAYCHUS CPEIHETOJI0BOM TeMIepaTyphl BO3Iyxa 3a
nocinenaue 75 mer Habmomanuch B 1937 1. 1 cOOTBET-
cTBOBAIH -2,7 °C, a makcumansHbie B 1997 1. - +2.8 °C.
Camoe OoipIlIoe TOTEIJICHWE 3a NAaHHBINH HEepuoj 3a-
¢ukcuposano ¢ 1993 no 2003 rr., Korua cpeaHeroo-
Bas Temmneparypa mmenunack ot 0,3 10 0,9 °C (Doxu-
Ha W J1p., 2006). HaOmronaercst Takke yBeIMYECHUE
yucna 0e3MOPO3HBIX JHEH, OJIHAKO 3a YKa3aHHBIW Iie-
PHOJ HE BBISIBIICHO YETKON TEHACHIIUM M3MEHCHHSI IO-
JIOBOT'O KOJIMYECTBA OCAIKOB.

PE3YJIBTATBI U UX OBCY/KJIEHUE

B 1aHHO# cTaThe MBI PacCMaTpUBAEM JTall BECEH-
Heil Beretanuu. BeiOpaHbl eHOAATHI HAYANIO pa3Bep-
THIBAHHSI JIMCTBHI U TIOJIHOE Pa3BEPThIBAHHUE JIUCTBBI
JUIsL CIISAYIOUIMX BHIOB JIEPEBHEB: MUXThI CHOMPCKOMN
(Abies sibirica), emu cubupckoit (Picea obovata), mmi-
CTBeHHMIIBI cuOupckod (Larix  sibirica), OCHHBI
(Populus tremula), cocHbl O0OBIKHOBEHHOH (Pinus
silvestris), cocHbl cubupcko (Pinus sibirica), 6epe3sl
moBucnonl (Betula pendula), psaOunsl cuOUpCKOit
(Sorbus sibirica), uepemyxu (Padus avium Mill.).

Kak BuaHO U3 Tabmuie! 1, Apyr 3a IpyroMm BO BTO-
POl TIOJIOBHHE Masi PaclyCKaloTCs depeMyxa, psOuHa,
Oepe3a, JIMCTBEHHUI]A M OCHHA, 3aTEM B HA4alle HIOHS
pacIyckaroTcs MUXTa U €db U BO BTOPOH MOJIOBHHE
HIOHSI PACIyCKAKOTCS KeJp M COCHA.
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Ta6uuna 1 - U3menenune cpokoB (eHodas 1Jis1 1peBecHbIX pacTeHuii 3anoBeqnnKka CToJi0bl 3a 1Ba NMOCJEIHUX JIeCATHIETUS

Ilopona Pa3BepThiBaHKE JIMCTBBI HAYAIIO Pa3BepThiBaHuE JIMCTBBI NOJHOE
1 11 1 11

M, (o3} M, (o3} P1 M, [ep) M, G p2 Ay
Uepemyxa 18.mait 7 15.mait 8 0,153 01.uroHb 7 22 .mal 8 4E-05 10
Psiouna 20.mait 7 19.mait 9 0,699 03.ur0HB 6 24 mait 9 2E-04 10
Bbepesa 22.mai 7 18.mait 8 0,046 04 .u10Hb 6 24 mai 9 TE-05 11
Ocuna 28.mai 7 21.mait 8 0,003 07.u10Hb 6 26.mai 8 6E-06 12
JIucrBeHHuIa 21.mai 6 20.mai 10 0,832 05.1r0HB 7 28.mai 8 TE-04 9
ITuxTta 04.110HBb 7 01.ur0HB 6 0,11 18.ur0HB 6 09.110HBb 6 8E-06 9
Ens 04.1r0Hb 8 02.110HB 6 0,53 18.1r0HB 8 09.1r0Hb 6 4E-05 8
CocHa 16.u10HB 9 05.110Hb 8 2E-05 06.u1011b 14 13.ut0Hb 9 6E-08 22
Kenp 20.110Hb 8 05.u10HB 7 2E-06 11.u10716 11 13.uto0Hb 10 2E-09 27

IIpumeunanue: | - Bpemennol neprox ¢1952-1989 rr. 11 - Bpemennoit nepuox ¢1990-2008 rr. Mi - ycpenneHHas ¢eHonaTa 3a
BPEMEHHOH NIEPUOJ; G; - CTAHAAPTHOE OTKJIOHEHHE 32 BPEMEHHOMU IIEPHOJI, KONUYECTBO AHEH; p; - YPOBEHb 3HAUUMOCTHU Pa3IU4Us
Mexay ycpenHeHHbIMA fatamu | n Il meprona. i=1 - Hagano pa3BepThIBAHUS JIHCTBEI, =2 - MOJHOE Pa3BEePTHIBAHUS JIMCTBEL; A
= M,(I) - My(II) — cMenieHre CpOKOB MOJTHOTO PACIyCKaHHS JINCTBBI, KOJIMYECTBO JHEH.

Jlns aHanM3a BPEMEHHBIX COBHTIOB (DEHOIAT B I1O-
CIICTHNC AECSTUIECTHS MMEIOLIMecs JaHHbIC ObLIM pa3-
6utsl Ha 2 rpymmsl: - ¢ 1952 mo 1989 r.u I — ¢ 1990 mo
2008 r. B Tabmmme 1 mpuBeneHB! YCpeAHEHHBIE IIO
rpynnaM BeceHHUE (heHONATh I APEBECHBIX PACTEHUIT
3anoBeiHuKa CT1onObl. CTaTUCTUYECKH 3HAYMMBIE IO t-
kpureputo Cteronenta ornmuns (p;<0,05) B cpokax Ha-
Yaja pacilyCKaHuWs JIMCTBBI HaOIIONAINCh y Oepes3bl U
OCHUHBI, a TaK)K€ XBOU KeJpa U COCHBL Y KeJlpa, COCHBI,
ocuHBI U Oepesbl (eHomaTra «pa3BEpPTHIBAHUE JIMCTBBI
Hayajo» HacTynwia panblue Ha 14, 11, 6 u 4 qHs coot-
BeTCTBEHHO. (DEHONATH! «Pa3BEPTHIBAHUE JIMCTBBI TIOJ-
HOE» CIIBHHYJINCH Ha OoJiee paHHUE CPOKH UL BCEX HC-
CIIEZIOBAaHHBIX TOPO (A;), IPHOIU3UTENEHO HA JIBE -

Ka/ibl y COCHBI M KeJIpa ¥ Ha OZHY y OCTaJIbHBIX JIpeBeEC-
HBIX Topoa. Cam ¢akT Goee paHHero HaJaja Berera-
IIM, OCOOEHHO B IOCJIEAHHE JBA JECATUIETUS COTIIACY-
eTcs ¢ uccienoBaHusamMu MHOTHX aBropos (Walther et al.,
2002), omHAKO cleAyeT OTMETHTh YHHKAJIbHOE CMellle-
HHE TOYTH Ha MECSI] CPOKOB IOJHOTO Pa3BEPTHIBAHHS
JIMCTBBI JUISL KeJipa ¥ COCHBI (Ha 27 1 22 THS COOTBETCT-
BeHHO) B 3amoBenHuke CtonObl.Bonee panHuE cpoku
TIOJTHOTO PacKpPBITHsI JINCTBBI BBI3BaHBI HE TOJIBKO Oosiee
PaHHUM HAYaJIOM BECCHHUX (eHO(]a3, HO U Ooee OBICT-
pPBIM HX TPOXOXJeHHEM. V3 Tabmuipl 2 BHAHO, YTO
JUTITENTBHOCTH TIEpHOJa OT Hadana JI0 MOJHOTO pasBep-
THIBaHUS JTUCTBHI (A;) COKpaTIIIach MPUOTU3UTEIHFHO Ha
JIeKay y COCHBI M KeJjpa ¥ Ha HEZENIO Y JPYTHX ITOPOA.

Tabnuua 2 - U3meHeHue JUINTEIbHOCTH BeceHHUX QeHoda3 115 ApeBecHbIX pacTeHuii 3anoseannka CTo10b1 3a 1Ba mo-

CJICAHUX NECATHIICTUSA

KonuyecTBo nHel oT Havama

TTopona P Ay
JI0 IOJTHOT'O PACITyCKaHHUS JIUCTBBI
1952-1989 rr. 1990-2008 rr.

UYepemyxa 13+6 75 1E-04 7
Psabuna 137 5+£3 3E-06 9
Bepesa 12+6 6+4 4E-05 6
Ocuna 10+5 5+£3 7E-04 5
JIucTBeHHMIIA 15+6 7£5 2E-05 8
[IuxTa 13+7 T+4 6E-05 6
Ens 1448 7+6 4E-05 7
CocHa 19+11 8+6 2E-04 11
Kenp 20411 8+5 0,001 12

HpI/IMe‘laHI/IeZ P — YPOBEHb 3HAYUMOCTHU PA3JIMIU MEKIAY CPEAHUMU ABYX BPEMCHHBIX IIEPUOIOB; Az - COKpalcHue NIUTECIbHO-
CTHU M€proJa OT Havda1a 10 MOJIHOI'O pa3BEePThIBaAHUA JIMCTBBI, KOJJUYECTBO JTHEH.

Paccmotpum Gosiee JeTanbHO AMHAMHKY W3MEHEHUSI
CpOKOB HacTyruieHus (heHOda3 B mociaeHue roasl. Ms-
MCHEHME CPOKOB HacTyruieHus (eHodas 3a mepuo/ Ha-
omonennii ¢ 1980 mo 2008 r. uMeeT MOCTENCHHBIN Xa-
pakTep Ui XBOWHBIX TOpox JepeBbeB (puc la). Jms
JIMCTBEHHBIX MOPOJI TAKast 3aKOHOMEPHOCTh OTCYTCTBYET
(puc 16). M3 paccMOTpeHHOTO Iepruoa MOXKHO BBIZC-

nuTh uHTEpBan ¢ 1984 mo 2002 r., xorga Habmroma-
Jlach JIMHEWHas TEHIEHLUS K pPaHHUM CpOKaM pac-
MycKaHusi JUCTBBI (Tabn. 3). Jlns XBOWHBIX TOPOJA
CYHIIECTBYET CTAaTUCTUYECKH JOCTOBEpHAas JIMHEWHas
TCHJICHITMS HACTYIUICHHS BEreTallud B OOJee paHHUH
cpok B 3TH robl. OnHako ¢ 2003 1. 9Ta TeHIEHLUS HE
HaOJIrOmaeTcs.

Taéanua 3 - Ilapamerpsl JIMHeiHOI aNNPOKCMMAIMH M3MEHEHHsS! CPOKOB IOJIHOTO PACIYCKAHHS JIMCTBbI B IEPHOJ C

1984-2002 r. ay1s1 pa3HbIX MOPOJ

Hapavetpet tureiioro Yepemyxa Pabuna  bepesa  Ocuna Juer- [uxra Enp Kenp  Cocha
YpaBHEHHUS BEHHHI[A
YrnoBoii k03 dunmeHt -0,59 -0,38 -0,57 -0,55 -0,89 -1,52 -1,52 -1,89 -2,04
Y CTaHJApTHOE OTKJIOHEHUE +0,30 +0,39 +0,35 +0,28 +0,29 +0,23 0,22  +0,18 0,27
Hocroseprocth 0,19 0,06 0,14 0,19 038%  0,73* 0,76* 087* 0,81*

anmpoxkcumMarti (R%)

[Ipumeuanwue: * 3naunmele cornacHo kpurepus Oumepa (F-xputepust) amst ypoBHs 3HauuMoctH p = 0,05.
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Pucynok 1 - Jlunamuka usMeHeHus (eHOAAT PACIYCKAHUS XBOU COCHBI (a) M JIMCTBbI OCHHBI (0); 1-deHonaTa Haya

pacnyckanusi; 2- ¢peHoAaTa NOJHOT0 PACIYCKAHUS

Jisi 1OCTOBEpHBIX JMHEHHBIX ypaBHEHHUH O0OJIb-
e yrioBbie Kodd¢uiueHts 01-0,89 y mucTBEHHU-
bl 10 -2,04 y COCHBI CBUJIETENBCTBYIOT O 3HAUUTENb-
HOM H3MEHEHHM CPOKOB Hauaja Bererauuu. Tak, 1is
COCHBI B cpefiHeM U3 rojia B rof ¢ 1984 mo 2002 ronet
Ha ABa JHS paHbIIE HACTYIAJ0 MOJIHOE PACIyCKaHHE
XBOH.

Jlnist BBISIBICHUS! BO3MOJKHBIX HPUYHH (PEHOJIOTH-
YECKUX CABHUIOB OBLIM MPOAHAIN3UPOBAHBI KIMMAaTH-
YeCKHE [aHHbIE 3TOr0 MEpHuoJa IO METEOCTAHIUH
3anoBenHuka CronObl. Yame Bcero i 3TOro
HCHOJB3YIOT pacyeT MapHBIX KOPPEIALUi MexXIy
¢deHomaraMM W TeMIEpaTypHBIMH MOKa3aTelsiMU
BeceHHux MecsneB (Chmielewski, Rotzer, 2001). Tax,
ObUIO TTOKa3aHO CYIIECTBOBAHWE B3aUMOCBS3U JIaThI
pacImycKaHHUsl COCHBI CO CPEJIHEMECSYHBIMU TeMIepa-
typamu Mas ([Copauenko u ap., 2009) B MneMeHCKOM
3armoBeHUKE. {7 TOrO, 4TOOBI TMOCMOTPETH COBO-
KYIHBIA 3QQeKT BIUSHUSA BECEHHETO Ce30Ha Ha Mpo-
L[eCC pacHyCKaHHs APEBECHBIX B 3amosegHuke Croi-
OBI, MBI TIPOBENIM KaHOHWYECKUI aHanu3. Paccmarpu-
Bas SIBJICHHE Haudala BETeTalluM KakK NEpHOJ OT pac-
MyCKaHMs MOYEK JI0 PACKPBITUS JIUCTBBI, MOXKHO €ro
XapakTepu3oBaTh TpeMs (eHomaTamMu, KOTOpble (QHK-
cupytorcs B «Kanengapsax npupoas». DTo IaThl pac-
MyCKaHUs TI0YEeK, Hadaja paclyCKaHHUs JHCTBBl U
MOJIHOTO pacllyCKaHKe JUCTBBL IIorogHyr cuTyanuto
C€30Ha XapaKTepU3YIOT MECSIBI Nepexo]a K MOI0KH-

TEJIBHBIM TeMIepaTypaM BO3JyXa M Mecslbl Hadaja
BereTanuu. JT0, B HAIlIEM CiIy4yae, MapT, anpeib, Mai
U MIIOHb.

[ anannza BIUSIHUS OJHOM COBOKYITHOCTH (hax-
TOpOB (MOTOMHBIX) Ha Apyryro (QeHomaTsl) HCIIONb-
3yIOT METOJ KaHOHWYeckHx Koppemtuni (Kemmamm,
Creioaprt, 1976).

Knumarnyecknii ce30H XapakTepU3yeTcsl CpejiHe-
MECSIYHBIMH 3HAYEHUSIMH TEMIIepaTyp ¢ Mapra Mo
uioHb (4 nepemeHHbie). DEHONOTHYECKHE COOBITUS -
(deHomaTamMu pacilyCKaHMsl IOYEK, Hayana pa3BepThl-
BaHUS JINCTBBI U TIOJIHOTO pa3BepPTHIBAaHHUE JIMCTBHI (3
IIepEMEHHBIE).

B tabmune 5 npuBeneHs! pe3yibTaThl KAHOHHYE-

CKOTO  aHajW3a,  BBHIMOJHEHHOIO B  MaKeTe
STATISTICA 6,0 (Xanadsn, 2007).
Ilpn  BLIYKCIEHWM  KAHOHWYECKHX  KOpHEH

STATISTICA noacyuTeIBaeT COOCTBEHHBIE 3HAYEHUS
MaTpUIbl KOppeNsuid. DTH 3HA4YeHHs paBHBI J0JIe
IUCTIEPCHHU, OOBICHIEMON KOPPEISAIUeil MexXIy cooT-
BETCTBYIOIIMMHU KaHOHMYECKHMHU NepeMeHHbIMH. Ko-
pPEHb KBaJpaTHBIH M3 MAaKCHMaJIbHOTO COOCTBEHHOTO
3HAQYCHUS Ha3bIBAlOT KAHOHUYECKON KOppesuuend u
HHTEPIPETUPYIOT KaK CTENEHb 3aBHUCHMOCTH MEXIY
JIBYMsi HAOOpaMu niepeMeHHbIX. V3 Tabiuis! 4 BUAHO,
YTO JJs BCEX MOpPOJ KAaHOHHYECKUE KOPpEesIun
nmerot 6ospmme 3Hadenus (0,79-0,88) u mocToBepHBI
(yposenb 3HaunMoctH p < 0,05).

Taﬁ.lmua 4 - Pe3y.]'leaTl)I KAaHOHMYECKOI'o aHa/Iu3a CBA3U Haudajla Bererav ¢ NOoroAHbIMM XapaKTePpUCTUKAMH BECCH-

HHUX ce30H0B ¢ 1980 mo 2007

Kanonuyeckue Beca nepBoit

Kanonunyeckue YpoBeHb o N
KoppensH, R SHAUMMOCTH, TEeMIEepaTypHOU HepebfeHHOH
MapT ampens  Mai HIOHB
Yepemyxa 0,86 3E-04 -0,11 -0,76 -0,50  -0,007
Ps6una 0,87 1E-04 -0,20 -0,64 -0,62 -0,10
Bepesa 0,85 2E-04 0,01 -0,87 -0,39 -0,30
Ocuna 0,88 1E-04 -0,16 -0,68 -0,56 0,07
JIncTBeHHUIIA 0,82 0,01 -0,21 0,85 0,34 0,21
[MuxTa 0,88 6E-05 -0,31 -0,25 -0,83 -0,25
Enp 0,83 7E-04 -0,20 -0,44 -0,77 -0,41
Cocna 0,79 0,024 -0,08 -0,33 -0,88 -0,16
Kenp 0,88 0,002 -0,19 -0,28 -0,88 -0,16

B 3TOM ciyyae MOKHO paccMOTpETh Beca MEpBOM
KaHOHMYECKOW ITepeMeHHOl noroansix (akropos. Ilpu
aHanm3e, OOBIYHO, MOJB3YIOTCS TEM, YTO 4YeM Ooiblie
NIPUITUCAHHBINA Bec (T.e., aOCOIOTHOE 3HAuUCHUE Beca),

TeM OoJbllIe BKJIaJ COOTBETCTBYIOLIECH NEPEMEHHOH B
3HAYCHHE KAHOHWYECCKOH mepeMeHHOW. W3 Tabmmier 4
BUJHO, YTO JUIS JIMCTOMATHBIX TMOPOJA MaKCHUMAallbHbIE
BeCa COOTBETCTBYIOT B OCHOBHOM CpEIHEMECSYHBIM
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TeMIlepaTypaM anpelisi U B MeHbIlel creneHu mas. s
XBOMHBIX HOPOJI IaThl Ha4asla BET€TALlH ONPEICIISFOTCS
Temmeparypamu Mas. Ecim ydecTs, 4To Bereranus B
3anoBejHUKE CTONOBI y IMCTBEHHBIX MOPOJ HAUMHACTCSI
B HayaJic Masi, a y XBOMHBIX B Havaye uioHs (Tabdm. 1), To
NOATBEpXkKIaeTcs (akT TECHOW B3aUMOCBSI3H CPOKOB
BECEHHHX (eHoCcOoObITHIA c TeMIIepaTypon
npemmectByronmx MecseB (Chmielewski, Rotzer 2001,
u 1p.). [ns onpeneneHus MOMEHTa Hadajla BereTalliH
pacTeHuii JOCTaTOYHO YacTo IPEAJIaraeTcsi MCIONb30-
BaTh METOJ HaKOIUICHHBIX ITOJIOKUTEIIBHBIX TEMIIEpaTyp
(Topprmaa, 1979; [WMynen, 1981; Kymeriacos, 1982;
JIsmHOB, 1986). CormacHo 3TOMy METOMy, IUIS Hadaia
TOW MM WHOU (eHo(da3sl pacTeHHIO TpedyeTcs ompee-
JICHHBIN, U3 TOoAa B I'0Jl OAWHAKOBBIM 3arac «HaKOIIJICH-
Horo» temia. Cumraercs, 4ro cymma 3((EKTUBHBIX
TeMIIepaTyp - BUAOCIeNU(pHUIEcKas KOHCTaHTa, KOTOpast
OTpakaeT KIIMMaTH4eCKHe YCJIOBHS (JOPMUPOBAHUSI BHU-
na (Uluaemne, 1961). PaccMoTpuM 3aBHCHMOCTD MEXIY
nccieayeMbIMH (peHoaTaM ¥ CyMMaMH HaKOIIEHHBIX

TIOJIOKUTENBHBIX TEMIIEpaTyp B 3anoBenHHKe CTomOBI.
Cpennee 3xHadenne 3a 1980-2008 rr. cyMMBI MTOJIOXH-
TENBHBIX CPEAHECYTOUHBIX TEMIEPATYP HAKOIICHHBIX
JI0 J1aThl PAcIlyCKaHWs JMCTBBI A Pa3IUYHBIX TTOPOX
MPEJICTABIICHO B TAONUIIE 5.

brn3kue 3HaueHHs HAKOIUICHHBIX MOJIOKHTEIBHBIX
TEMIIEpaTyp VISl UXThI U €JI1, COCHBI U KeJlpa, a TAKXe
MEXy JIMCTONAJHBIMU MOPOJIaMU OOBSICHSIETCS COIIpS-
YKEHHOCTBIO ()eHO/AT IS 3THX BUIOB (Tadr. 1).

Kax BugHO M3 Tabmuue! 5, K 1aTe Havaja paciryckKa-
HUSA JHCTBEI yepemyxu Ha Cronbax HakamBaeTcs B
cpenHeMm 186 rpagycoB, a K JaTe pacllyCKaHHUsS XBOU
cocHbI 495 rpagycoB. CTaHOapTHBIE OTKJIOHEHUS Cpell-
HHX 3HaYE€HUH CYyMM MOJIOKHUTEIbHBIX TEMIEPATYP MPH-
OJIM3UTENLHO OTMHAKOBEL: 15-25 % mis BCcex mopos.

Bonpmme pucnepcu CpelHUX 3HAYECHUN HAKOII-
JICHHBIX TEMIIepaTyp Ul BCEX MCCIEIOBAHHBIX BHIOB
HE TIO3BOJISIIOT IIPHUHSTH TUIOTE3y O CYIIECTBOBAHUH
KOHCTaHT TeIjIa ONpeeIONMX MOMEHT Hadana Bere-
Tanuu ApeBecHbIX Ha CTonoax.

Tabauua 5 - Cpegnee 3HaueHue 3a 1980-2008 rr. cyMMBbI N0/10KHTEIBHBIX CPeJHECYTOYHBIX TeMIIEPATYP HAKOIJIEHHBIX

A0 1aThbl pacnnyCKaHusl JIMCTBBI VI Pa3IMYHBIX TOPOJ

UYepemyxa Psbuna bBepeza JluctBennumma Ocura Iluxra  Eap Kemp Cocna
Jlo nathl HaYana pacmyCKaHHs JIUCTBBI
CymMa Temneparyp 185,8 2345 218,3 241,4 2441 386,5 387 456,44 4654
CraHzapTHOE OTKJIOHEHHE 46,57 70,04 39,05 53,45 42,56 58,72 69,35 104,6 1109
J1o maThl MOJHOTO PacIyCKaHHS JIUCTBBI
CymMa Temneparyp 259 279 289 330 312 471 477 521 537
CraHapTHOE OTKJIOHEHUE 52 47,1 60,2 65,2 57,6 81,3 87,6 128 111
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Pucynok 2 - CpaBHUTe/IbHAS THHAMHKA CPOKOB pacmyc-
KaHHS XBOU KeJpa (a) H CyMMBbI NOJIOKHTEIBHBIX Cpe/IHe-
CYTOYHBIX TEMIEPATypP, PACCYNTAHHBIX HA cepeJUHY HIO-
Hi (D)
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MeTox HaKOIUICHHBIX MOJIOKUTEIBHBIX TeMIepa-
Typ, B €ro KJIACCHYECKOM BapHaHTE HE MOXET OBbITh
UCIIONIB30BaH ISl pacdeTa (eHojar Mo KiuMmaruye-
CKUM AaHHBIM. OIHAKO CyMMa TOJIOKUTEIBHBIX CpeJl-
HECYTOUYHBIX TEMIIEPATyp Ha ONpEJENICHHYIO IaTy Xa-
pakTepusyeT MOTOJHYI0 CUTyaluio ce3oHa. Ha pucyn-
ke 20 mokazano, 4to ¢ 1984 mo 2004 r. cymMBI Toio-
JKUTEJIBHBIX CPEIHECYTOYHBIX TEMIIepaTyp, pacCdu-
TaHHBIEC Ha CEPEANHY WIOHS YBETMUNBAINCH IPUOIH3H-
tenpHO ¢ 400 mo 650 rpamycos. Ha pucynke 2a moka-
3aHO CMEIIEHHE CPOKOB PacIlyCKaHHs XBOM Ke/ipa Ha
Oosiee paHHHE CPOKH 3a TOT XK€ NEPUO.

TO4YHOCTb JIMHEHHOW AaNNpPOKCUMAlLUU BBICOKAs,
IS U3MEHEHHS HAKOIUIEHHOTO TeIlia R2=0,6, a s
M3MEHEHHs CPOKOB Hauasia Beretamuu R°=0.72. ITomy-
YEHHbIE 3aBUCHUMOCTH IIO3BOJIIIOT YTBEpPXkAaTh, 4TO
BeceHHHE (DEHOIATHl COCHBI M Ke/pa MOTYT CIY)XUTb
XOpPOIIMM II0KA3aTeNeM, XapaKTEPU3YIOIINM H3MEHe-
HHE KJIMMaTa B BECCHHE-JIETHEM CE30HE.

BBIBO/JIbI

1. B mocnenHue Ba JECATHICTUS B 3allOBEIHHKE
CronObl s Keapa, COCHBI M OCHHBI ()eHOaTa «pas-
BEPTHIBAHUE JIMCTBBI HA4aJio» HACTYIIWJIa paHbIIC Ha
14, 11 u 6 mHe#t coorBeTcTBeHHO. [loHOE pa3BepTHI-
BaHUE JHCTBBI B 3anoBenHuke CTonObl B MOCHCIHUC
JIBa JICCSTUIICTUSI HACTYIAET 3HAYMTEIBHO PaHbIIE: Ha
JIBE JICKaJbl y COCHBI U Kepa U Ha OJHY y OCTaIbHBIX
JIpEBECHBIX NOpoj1. bonee paHHUE CPOKH TTOJHOTO pac-
KPBITHSI JTUCTBBI BBI3BAHBI HE TOJBKO OOjiee paHHUM
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HadaioM BeceHHHX (heHO(Da3, HO U GoJee OBICTPHIM UX
MPOXOXKICHUEM.

2. Ins XBOWHBIX TOPOJA CYIIECTBYET CTAaTHUCTHYE-
CKH JIOCTOBEpHAsl JIMHEHHAs TEHACHIMS HACTYIUICHHS
BereTaiyu B 0oJiee paHHMiA cpok B meproa ¢1984-2002
rogsl. C 2003 roma aTa TeHASHUMS He HAabI0AaeTCs

3. Jlatbl Hauana paciyCKaHHs AEpPEeBbEB XBOWHBIX
MOpPOA B 3HAYUTENILHON CTENEHW KOPPETUPYIOT CO
CPEHUMH TeMIlepaTypaMy Mas, B TO BpeMs KaK JaThl
Havyajla pacIlyCKaHUs Yy JIMCTBEHHBIX JEPEBHEB B
OosibIIeli  CTEMEHM  CONMPSHKEHBI CO  CPEAHUMH
TEeMIIepaTypaMH ampers.

4. Bonpmue QUCTIEPCHH CPEAHUX 3HAYCHHHA CyMM
©XKEHEBHBIX TEMIIEpaTyp HAKOIUIEHHBIX K JaTe pac-
IIyCKaHHUS JIUCTBBI IJIsI BCEX HMCCIICIOBAHHBIX BHJOB HE
MO3BOJIAIOT MPUHATH T'MIIOTE3Y O CYHICCTBOBAHUUN KOH-
CTaHT TeIUIa, ONPEEISIONMX MOMEHT Haualla Berera-
1y apeBecHbIX Ha CTonbax.
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