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MeTeoponoruueckue ycnosua Tensoro nepyvoaa Ha TeppUuTopuu
BoTaHuueckoro capna-uHctutyTta MNrTY

[Mosomxckui rocyaapc TBEHHbIN T eXHONOrMYECKHI yHNBEPCUTET,
AAELIS I nn. JlennHa, 3, Uowwkap-Ona, 424000, Poccusa

e ELA EEN OO 28] MuhametovaSV@volgatech.net

Kniouesble cnoea: AHHOTauuA: NprBeaeHa xapakTepucTMKa METE0yCrnoBmii TENIOro
HayKa, BereTayMoHHbIN nepuoaa sa 22-nethHuii nepuog ¢ 2000 no 2021 roasl AnNAa TeppUTopUn
nepuoa, Nnepuos akTMBHOM BoTaHuueckoro caga-uHcTUTyTa [NOBOMKCKOro rocyAapCTBEHHOrO
Beretayuu, cymma TEXHUYECKOro yHuBepcuTeTa (r. Molkap-Ona). B xozie BbINOMHEHHOM
3D PEKTUBHBIX TEMNepaTyp, paboTbl OnpeseneHbl arpoKIMMaTUYECKUE NOKasaTenu: Aathl

CyMMa aKTUBHbIX TeMneparyp, YyCTOMYMBOro nepexoaa cpeaHecyTouHblx Temnepatyp yYepes 0 °C, 5 °C,
rMAPOTEPMUYECKUN 10 °C, 15 °C, cymma 3D DEKTUBHbBIX M aKTUBHLIX Temneparyp,

KO3 PULUMUEHT, cymma NPOAOCIMKUTENBHOCTL BereTaLuoHHOro nepuoaa 1 nepuoaa akTMBHoOM
0CajKoB, NOroHbIe YCroBuUA, Beretaumu, MK CenaHunHoBa. YKasaHbl OT/IMYUTENbHBIE 0COOEHHOCTH
6oTaHWuecKuit can HeKoTopbIX NeT. [1na pernoHa xapaktepHbl cnadosacyLunuBbie YCnoBus

B NMEep1OA aKTUBHOM BEretaunu u BelABIEHa TeHAEHLMUA NOBbILLEHNA
3aCyLUIMBOCTM METEOPOSTOTMUYECKUI YCIOBUIA.

MonyueHa: 03 nekabpa 2021 roaa NMoanucaHa Kk nevatu: 27 anpenna 2022 roga

BBeneHue

M3BecTHO, 4YTO nNOTPEBHOCTb pacTeHud B Tensie BbIPAKAOT CYMMaMKM aKTUBHBLIX U 3P PEKTUBHBIX
Temnepatyp. B cenbCKOXO3ANCTBEHHOW METEOPONIOrMM aKTMBHAA Temnepatypa — 3TO CpedHecyTo4Has
Temnepatypa Bo3ayxa (MM MouBbl) Bblle OWOMOTMYECKOr0 MUHUMYMa PasBUTWA KynbTypbl. O PeKTUBHaA
TemMnepaTtypa — 9T0 CpeAHecyTouHasa TeMnepartypa, YMeHbLIEeHHasA Ha 3HaYeHWe BMONorMyeckoro MUHUMyMA.
Passutne pacteHuih npouMcxoAMT TOMbKO MPWU ONPeAeseHHOM YpPOBHE Temna — €ecnv CpeAHecyTo4YHaA
Temnepatypa npesbillaeT UX BUONOrMYECKUA MUHUMYM, KOTOPLIM COCTaBfAET, B YacTHOCTH, ANA MI0AOBO-
AroaHbIX Kynbtyp 5 °C. YcTaHOBMEHO, YTO ANA MHOMMX COPTOB fIBNIOHM B 30HE YMEPEHHOro Kiumata
eBponenckon yactn Poccum cymma addeKTMBHBIX TemnepaTtyp OT Hayana seretauyun A0 Hadyana LBeTeHus
pasHa 185+10 °C, Ao koHua useteHna — 310+25 °C. LiBeTeHune rpylin HaUMHaAEeTCA NP1 HaKoNJIeHUU CyMMbl
apPpekTuBHbix Temneparyp 125+10 °C, suwHn — 15010 °C (Jloces, 1994; Jloces, XypuHa, 2001). Ocaaku —
OCHOBHOW MCTOYHWMK BRaru ANA PacTeHWW, HO HEemnoCPEACTBEHHOE BSIMAHME WX HA PacTeHWUA MOXeT ObiTb
MOSIOXUTENBHBEIM WMNKM OTpUUATENbHLIM B 3aBMCMMOCTM OT @asbl pPasBUTUA PaCTEHWW, MHTEHCUBHOCTM U
MPOLO/MKUTENBHOCTM 0caaKoB. Tak, Ansa GOPMMPOBaHUA 3aBA3W MIIOAOBLIX KyrnbTyp GnaronpusaTHbl cnabble
KpaTKOBPEMEHHbIE AOXAM MNocrie UBETeHUs, a OOWibHble AOKAM B COYETAHWM C BETPOM BbI3bIBAIOT
MEexaHM4YecKue MoBpeXAeHMA NI0A0B, NPeXxAeBpeMEHHOe onaaeHve 3aBAsen U nnogos. B nepvoa useteHuA
4acTble MHTEHCUBHbLIE AOXAM CMbIBAKOT MbifibLy, NMPEnATCTBYIOT JIeTy HacekoMbix. AnutenbHoe OTCyTCTBME
noxaen oBycnaenuBaeT 3acyxy, YTO MPUBOAMT K YMEHBLUEHUIO HAKOMSEHUS B PACTEHWUSAX OPraHUYeCcKUx
Bewects. PacTtenna HauMHaloT yBAAATb, 3aChbIXalOT MX JIMCTbA M OpraHbl MIOAOHOLLEHWA, MNoAbl OnaaaroT
(NMoces, XypuHa, 2001).

Tepputopua Pecnybnuku Mapuii On BXOAUT B YMEPEHHbIW KNMMATUYECKUIA MNOAC, PanoH C YMEPEHHO-
XONMOAHOM 3uUMOW, 06nacTb HejocTaTouHoro yenaxHeHusa (Jlasapesa, 2010). BoTaHWueckuit caa-UHCTUTYT
MOBOSIKCKOTO FOCYAAPCTBEHHOTO TEXHOMOMMUYECKOTO YHMBEpCUTETa HaxoaumTcA B uepTe . Mowkap-Onbi,
cTonuubl Pecnybnuku. Teorpaduueckoe nonoxeHuwe caga — 56°37' ¢. w., 47°46' B. 4., 100 M HaZ ypoBHEM

mopsa. [lpupoaHaa 3oHa — Betnyxcko-lpuypanbHbld  OKpYr cMmellaHHbX fecoB. [louBbl  cBexwue
cnabonoasonuncTble CpefHe- W TAXENOCYITIMHUCTBIE HA MOKPOBHbLIX IMHAX M CYITIMHKAX, MOACTUIaeMbIX
necyaHo-rmuMHUcTeIMK Mepmckumn nopoaamn (KonnekuymoHHele @oHabl ..., 2011). Mo AaHHbIM mMeTeonocTa

BortaHuueckoro caaa-uHctutyTa 3a 1968-2010 rr., cpeaHerogosas TemnepaTypa Bo3ayxa coctaesnfaet +3,6 °C.
CpeaHaa roposaA cymma ocaakoB — 580 mm, B ToM uucne 206 MM NpUXOAATCA Ha 3UMHWA Nepuoa.
MponomkUTENbHOCTE BEreTalMoHHOro nepuoaa coctaenaet 175 AHewl, nepuoda akTMBHOW Beretayun — 138
aHen. CpenHue AaTel nepexoaa CPefHECYTOUHbIX TemMnepaTtyp Bo3ayxa vepes 5 °C npuxoaaTca BeCHOM Ha 16
anpens, oceHbto — 7 okTAbpsA, Yepes 10 °C — 7 maa 1 21 ceHTABPA cooTBeTCTBEHHO. OBecneyeHHOCTb TENIOM
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XapakTepusyeTca crneayrolMmMu nokasatenamu: cymma apdektuBHbix Temnepatyp 5 °C — 1583 °C, cymma
adppekTnBHbIX Temnepatyp +10 °C — 834 °C, cymma aktuBHbIx Temnepatyp 10 °C — 2046 °C (Jlazapesa, 2010).

Mo aaHHbIM paaa aBTopoB B Pecnybnnke Mapuii 3n, Kak U Ha TEpPUTOPUK APYrMX PErMoHoB, HabnoaaeTca
notennexune kiumarta (Jdemakos v ap., 2009; 3amaTtnH 1 ap., 2010; loHyapos u ap., 2019; demaxos, Ucaes,
2020). YcTaHOBMNEHO NoBbILLEHWE CPEeHErooBoM TemnepaTypbl Bo3ayxa co BTOPoW nonosuHbl XX Beka. [aTsl
YCTOMUYMBOrO Nepexoaa CPeAHECYTOUHbIX TeMnepaTtyp CABUraloTCsA BECHOM Ha Bonee paHHUE CPOKM, a OCEHbIO
— Ha 6onee nosaHue (foH4YapoB v Ap., 2019). OTMeueHbl TeHAEHUUU yBennuyeHus 6e3Mopo3HOro nepuoaa B
pesynbTaTe cABMUra nepBbIX OCEHHWUX 3aMOPO3KOB Ha Boriee No3aHMe CPoKM (3aMATHH 1 ap., 2010).

Llenbro HacToALlero uccneaoBaHUA ABNANACA aHanM3 MeTeOopPOsSIOrMYECKUX YCIOBUM TENmbIX NEpPUoAoB C
2000 no 2021 rr. B ropoae Mowkap-Ona no gaHHbIM MeTeonocta botaHnyeckoro caga-uHctutyta MrTy.

O6BbeKTbl U MeToAbl UCCNeaOBaHUN

XapaKktepucTrKa MeTeoposIorMyecknx ycnoBmi npuBeaeHa no AaHHelM meteonocta BCU MITY. B nepunoa
ao 2017 roda exeaHeBHO B 8 4acOB CHUMMAaNM MoOKasaHWA CPOYHOrO, MaKkCUMarbHOro U MWUHUManbHOro
TEPMOMETPOB, YCTaHOBIIEHHbIX B NCMXpoMeTpuueckoi Oyaxke. CpeaHecyTouHan TemnepaTypa onpeaeneHa Kak
cpeaHee Mexay MUHUMAarbHOW M MakCUMarnbHOW TeMnepaTypon 3a npollealune cyTku. Konnyectso ocaakos 3a
UCTEKLLME CYTKM YUMTbIBASIM C MOMOLLbIO OcaaKkoMepa TpeTbAKoBa C y4eToM Nnonpasok Ha cmadvsaHue. C 2017
. MeTeoposiorMyeckne AaHHble cobupatotca MeTeocTaHuuer Davis Vantage Pro2. CpeaHecyTouHas
TemnepaTypa paccuutaHa B nporpamme WeatherLinl kak cpeaHaa 3a 24 uaca. B xonoaHoe Bpema roaa
KONMYECTBO TBEpAbIX OCAAKOB, BbIMABLUMX 33 MCTEKWMUE CyTKM, Obinu M3MepeHbl BpydyHyto. 3a Jarty
YCTOMUYMBOro nepexoaa cpeaHecyTouHblx Temnepatyp yepes 0 °C, 5 °C, 10 °C n 15 °C BeCHOW NPUHAT NepBbIi
AeHb nepuoja, CyMmMa NonoXUTEeNbHbIX OTKIIOHEHWA KOTOPOro NpeBbIlaeT CyMMY OTpUUaTesbHbIX OTKITOHEHWI
nto6oro U3 nocreayrowUx MNepuodoB C OTPUUATENbHBIMU OTKIOHEHWSIMM, OCEHbD — MEepBbli AeHb TOro
nepuoaa, cymMma oOTpuuUaTtenbHbIX OTKIOHEHWW KOTOPOro MpPEBbIaeT CYMMY MONOXMUTENbHbLIX OTKIOHEHWN
nto6oro U3 nocreaylowUx NepuodoB C TakMMM OTKIMOHeHWaMM (Kenbuesckaa, 1971). Jatel nepexoza
TemnepaTypbl Bo3ayxa yepes 0 °C nokasbliBarOT Ha4ano BECHbI U KOHEL, OCEHM, BECEHHUIW U OCEHHWUI NEPEXO
yepes +5 °C — Hauano u KoHel BereTauuoHHoro nepuoga (BI1), uepes 10 °C — Hayano u KoHel nepuona
aktmBHoM Beretauuu ([AB), uepes 15 °C — Hauano u koHely netHero nepuwoga (floces, 1994). Cymmy
adppekTnBHbIX Temnepatyp (OT) Bbiwe 5 °C onpeaenand NyTeM CYMMUPOBAHWA CPEAHUX CYTOUHbIX
TemMnepaTtyp BO34yXa, YMEHbLUEHHbIX Ha 3HauyeHue Ouonorvyeckoro MuHumymMa 5 °C. CymMMy aKTMBHbIX
Temnepatyp (AT) sbiwe 10 °C onpeaenany nyTeMm CyMMUPOBAHWA CPEeAHUX CYTOYHbLIX TemMrnepaTyp Bo3ayxa 3a
BCE AHM Mexay JaTtamu yctonumsoro nepexofa uepesd 10 °C. OueHKka ycrnoBui yBRaXHEHWA 3a Mepuoa
aKTMBHOW BeretauuuM fAaHa Mo 3HayeHuo ruapotepmuyeckoro koadduumnenta (MTK) yenawxHenuna [ T.
CensHuHoBa: 6onee 1,6 — n36bITOUHO BnaxHble, 1,6—1,3 — BnaxHsle, 1,3—1,0 — cnabo 3acywnwueble, 1,0-0,7 —
sacywnusble, 0,7-0,4 — oyeHb 3acywnueble, MeHee 0,4 — cyxue (Jloces, 1994; Jloces, XypuHa, 2001).
KanenaapHele aatbl OblM nepeBefieHbl B HenpepbiBHbIA uucrnosod psa ¢ 1 mapta (3ainues, 1981).
Cratuctiueckan o6paboTka AaHHbIX BbIMOSIHEHA C MCMOMb30BAaHMEM MakeTa aHanusa AaHHbIX NPUKIaaHoW
nporpammbl Microsoft Excel Ha 95-npouyeHTHOM ypoBHE 3HaYMMOCTU. PaHHue, cpedHue M MNo3gHUE CPOKM
BblA€NEHbI M0 KPUTEPHIO Xcp 0.

PesynbTaTtbl U 06cymaeHue

Jatbl nepexoaa Temnepartypbl BO3AyXa Yepes pasnuuHble npeaesnbl XapakTepusyoT nepuoasl nogbLemMa u
crnaja TeMneparyp, a Takke Hauyasio v KOHeL NepuoaoB passuTuA pacteHuii (Kenbyesckas, 1971). B tabnuue 1
npuBeAeHbl AaTbl YCTOMYMBOrO nepexoaa yepes pasnuuHble npeaensl 3a 22-n1eTHUA nepuoa uccneaosanusa. B
CpedHeM Hauvano BeCHbl (YCTOMYMBLIN MEepexon CpeaHecyTo4YHOM Temnepatypbl Bosayxa uepesd 0 °C)
npuxoaunock Ha 29 mapta, Hadyano BIT (nepexoa yepes 5 °C) — Ha 18 anpens, Hauano NAB (nepexoa uepes
10 °C) — Ha 4 man, Ha4Yano MeTeoponornyeckoro neta (nepexoa Yyepes 15 °C) — Ha 29 mas.

Ana HarnaaHOCTHU AaHHble Tabnuubl 1 OTpaXKEHb! HA PUCYHKe 1.

Tabnuua 1. JaTbl yCTOMYMBOro nepexoia CPeAHECYTOUYHOM TeMMepaTypbl BO3Ayxa Yepes TeMnepartypHble
npeaensl 8 20002021 rr.

Table 1. Dates of sustainable transition of the average daily air temperature through the temperature limits in
2000-2021.
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loabl Hara yctonumnsoro [arta yctonumsoro [ara yctonumsoro [ara

nepexona yepe3 0 nepexozda yepe3 5 nepexoaauyepes  YCTOMYMBOrO

°C °C 10 °C nepexoaa yepes

15°C

BECHOW  OCEHbl0 BECHOW  OCEHbl0 BECHOW OCEHbI0  BECHOW OCEHbIO
2000 31.11 8.XI 13.1V 8.X 20.v** 141X 26.V 8.IX**
2001 2.1V 12.XI 13.1V 8.X 20.Iv*  25.1X 4.VI 21.vir
2002 110V 5.XI 13.1V 3.X* 271V 211X 11.VI*™ 6.VIII
2003 28.11 23.X* 8.Iv* 16.X 1.V 8.X** 22.VI** 3.X
2004 9.1vV** 17.XI 27.1v** 11.X 29.1V 1.X** 7.VI 3.1X
2005 5.V 26.X 6.IV* 18.X 5V 5.X** 7.v* 21.Vir
2006 30.111 6.XI 18.1V 7.X 8.v 13.1X* 31.V 11.IX**
2007 15.101* 5.XI 17.1V 25.X** 9.V 30.1X 17.V 28.VIll
2008 24.11 12X 2511 3.XI”* 11.V 10.1X* 11.VI* 1.1X
2009 29.11 26.X 26.Iv* 21X 27V 19.1X 28.V  15.IX*
2010 28.11 18.XI 15.1V 30.1X* 1.V 30.1X 3.v= 30.vlll
2011 3.V 4.XI 24.1IV 14.X 28.1V 19.1X 29.V 11.1X*
2012 1.V 10.XI 15.1V 22.X 16.1V* 241X 20.Vv. 21V
2013 1.1V 19.XI"™*  18.1V 27.IX* 10.V 241X 26.v  8.IX*
2014 151V 17.X* 28.1IV** 1.X* 10.V 28.1X 1.Vl 24Vl
2015 10.101* 7.XI 28.IV** 6.X 29.IV. 30.IX 21,V 23.Vlll
2016 27.11 23.X* 13.1V 8.X 26.1V 14.1X 20.v. 29.vlll
2017 5.1V 21.X* 25.1V 20.X 24V 211X 9.VI 26.VIlI
2018 1.1V 9.XI 25.1V 21.X 3.V 24.1X 17.VI* 3.UX

2019 18.11* 8.Xl 20.IV 29.X** 3.V 15.1X 27V 25Vl
2020 6.1 10.XI 29.IV** 17.X 4.V 15.1X 4.VI 2.1X

2021 21.11 10.XI 1.1V 19.X 6.V 4.IX* 9.v* 26.VIll
Cpeanee 29.111£2,1 6.XI£2,6 18.IV+1,9 14.X+2,1 4.V+1,9 22.IX+1,8 29.V  30.VIII
CV,% 33,9 4,9 17,9 4,3 13,6 4,2 14,2 5,0

* *%

I'Ipwvleanme: — paHHue Aarthl,
LUpVIq)TOM BblAeneHbl JTIMMUTHI.

— Nno3aHue Aarthl, 6e3 BblaeneHus — cpeaHne Aartbl; NOJTY>XUPHBIM

Note: * - early dates, ** - late dates, without highlighting - middle dates; Limits are in bold.
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MapT anpens (4 WIOHE MG aBrycy ceHTabpL okTAbpL HOAGpL

CpefHecyTouHan TEMNepaTypa BO3ayXa:

Hume 0°C - sbiwe 0°C ! Bbiwe 10°C l:l Beiwe 15°C

PucyHok 1. lnHamMWKa M3MEHEHWA CPEeAHECYTOYHOM TEMMNEPATYpPbl B U3YYEHHbIE rOAbI.

sbiwe 5°C

Fig. 1. Dynamics of changes in the average daily temperature in the studied years.

B 2008 roay yctaHoBfEH camblit paHHU nepexoa yepes 5 °C B CTOPOHY NOBbILLEHMA U CaMblii MO3AHUIA — B
CTOPOHY MOHWXeHUA. Takke AaHHbIA rOA XapakTepu3oBasiCA CamblM NO3AHUMM Ha4YasioM METEOPOSIOrMYECKOM
3uMbl (nepexoaom uyepes 0 °C). B 2020 roay Obin oTMeuYeH camblit paHHUi nepexod yepe3 0 °C B CTOPOHY
NOBbLILLEHWA U CaMblii N03AHMI Nepexoa yepes 5 °C, uHTepBan Mexay ykasaHHbIMKU JaTamu coctaBun 54 aHa. B
oTAenbHble roabl (2005 n 2008 Ir.) AaHHbLIA MHTepBan coctaenaAn 1 AeHb, cpeaAHee 3HayeHue 3a nepuoa
uccneaoanua — 20 + 2,9 aHeir. Camoe paHHee Hauano MNAB 6bino 3agukcuposaHo B 2012 rogy (16 anpens),
Koraa AaHHbli Nepuoa Hauanca Ha cneayowmnii AeHb nocne Hadana Brl. Moao6Hoe peskoe noTensieHne Takke
6bino oTMedeHo B 2009 u 2015 roaax. Camblii paHHKi Nepexoa Temnepatypbl Yepes 15 °C npousowen B 2010
roay (3 maq), yepes 2 AHA nocne Hactynnexus nepexoaa yepes 10 °C. AHanornMuHelt MHTEpBan B 2 AHA
3admkeupoBaH 1 B 2005 rogy. Camoe nosaHee HacTynieHue neta 6bino otmedeHo B 2003 rogy (22 utoHs).

CpeaHAa MHoroneTtHAA AaTa Hayana oceHu (nepexoaa Ttemnepatypel yepe3 15 °C) — 30 asrycta,
okoHyaHus MAB (nepexoaa yepes 10 °C) — 22 ceHTA6pA, okoHuaHuA Bl (nepexoaa yepes 5 °C) — 14 oktabps,
Hauyano mMeTeoposiorMueckon sumbl (nepexod vepes 0 °C) — 6 HoAGpA. CambliM paHHUM Hayanom oceHu (6
aBrycra) xapaktepusoBancsa 2002 roa, camMmbiM No3aHUMM Hadanom oceHu (15 ceHTtabpa) — 2009 roa. B 2021
rogy ycTaHoOBMEeHO camoe paHHee okoHuaHue [MAB (4 ceHTAbpA), B 2003 rogy — camoe Nos3fHee OKOHYaHWe
JaHHoro nepuoga (8 okrabps). B B 2013 roay 3akoHYMsIcA B camMble paHHWe CPoku (27 ceHTAbpA). Hanbonee
noszHee ero okoHYyaHue yctaHoBneHo B 2008 roay (3 HoAbps), B 3TOT ro4 YCTOMUMBOE CHWKEHWE TemnepaTypsbl
Huxe 0 °C npousoLunio nvwb 12 fekabps.

KOppeﬂﬂLl,MOHHbIVI aHasIM3 U3y4YeHHbIX CPOKOB BblABUI HaVI60J'IbLIJyIO CBA3b NULLb Mexay AaTaMu nepexoaa
TemnepaTypbl yepes 5 °C BecHon u 0 °C oceHbto (r=—0,39), a Tarke yepes 5 °C oceHbto 1 0 °C BecHOW (r=—
0,35), Mexxay ocTtanbHbIMU AaTamu Koppenauus Gonee cnabas. MHbIMKM cnoBamu, Yem paHbLUe Temnepartypa
BecHoM nepexoauT yepes 0 °C, TeM no3aHee OCeHblo OHa nepexoauT uepes 5 °C, u yeM paHblue BECHOM
nepexon 4epes 5 °C, TeM nosgHee oceHbto uepe3 0 °C. Tawke ycraHoBreHa obpartHas Koppensuus
MHTepBanoB Mexay AataMu nepexoda 4epes cneayrouine temnepatypHble npenenbl. BeCHOﬁ, 4yeM MeHblle
pasHuua mexay Aatamu nepexoa yepes 0 °C u 5 °C, Tem GonbLue pasHuua mexay 5 °C m 10 °C (r=—0,50).
OceHbto, YeM MeHblLUe pasHuua Mexay aatamu nepexosa yepes 15 °C u 10 °C, tem 6onblue mexay 10 °C n 5
°C (r=—0,58). To ecTb nocne 6oriee Pes3Koro M3MeHeHUs TemnepaTypbl Crie4oBano MeHee WHTEHCUMBHOE ee
“3MeHeHue 1 HaobopoT.

MpoaomkuTeNbHOCTE Mepuoaa C Temnepatypamu Bbille OMPEeAENeHHbIX NPeAesnioB  XapakTepusytoT
ANWTENbHOCTL BereTauuu pacteHuin. OT NpoAOSKUTESNIbHOCTM 3TOro nepuoda M 0BecneyeHHOCTH Temnsiom
3aBUCAT POCT U pasBuUTME BUAOB pacTeHuit (Kenbuesckaa, 1971). B Ttabnuue 2 npuBeneHbl 3HaYeHMs
NPOAOSIKMTENBHOCTM  PasfMyHbIX MEepUMOAOB B  M3yyeHHble roAbl. CpedHee MHOroneTHee 3HayeHue
NPOACIHKMTENBHOCTU Nepuoaa C NONOXMUTENBLHON TeMnepartypoi coctasuno 223 + 3,7 AHA, BereTayMoHHOro
nepuopa — 179 + 3,1 AHei, neprvoaa aKTMBHOW Beretaumn — 142 + 2,9 AHA, MeTeoposoruyeckoro neta — 93 +
3,2 aHA.
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Tabnuua 2. MNpoaomx1TenbHOCTL NeproaoB Beretauun B 2000-2021 rr.

Table 2. Duration of growing seasons in 2000—2021

oAb MpoaomknTensHocTb NpoacMKUTENBHOCTL ﬂpO[lOJ'I)KVITGJ‘IbHOE:Tb MpoaomKkUTEeNbHOCTL
nepuosac BEreTalMOHHOro nepuoaa aKTUBHOM  MeTEOPONOrMYECKOro
TeMnepaTypou BhilLe Nepuoaa, AHM BereTaluu, HU neta, AHv
0 °C, aoHu

2000 222 178 117" 105

2001 224 178 158** 78*

2002 208 173 147 56*

2003 209 191 160** 73*

2004 222 167 155** 88

2005 204~ 195** 153 106

2006 221 172 128~ 103

2007 235 191 144 103

2008 263" 223* 122* 82

2009 211 178 145 110**

2010 235 168 152 119**

2011 215 173 144 105

2012 223 190 161** 84

2013 232 162* 137 105

2014 185* 156~ 141 84

2015 242** 161* 154 94

2016 210 178 141 101

2017 199* 178 120* 78*

2018 222 179 144 78"

2019 235 192 135 90

2020 249 171 134 90

2021 230 191 121* 109**

CpenHee 223 + 3,7 179 + 3,1 142+29 93 + 3,2

CV, % 7,8 8,2 9,5 16,4

*%

lMpumeyaHune: * — KOpOTKaA MPOAOSIKUTENBHOCTb,
LWPMPTOM BblAENEHbI IMMUTLI.

— anntenbHaA NPOAOIDKUTENIbHOCTb; MNOJTY)XXUPHbIM

Note: * - short duration, ** - long duration; Limits are in bold.

HanmeHbLuen NpoaonXUTENBHOCTLIO Nepuoaa ¢ NONOXUTENLHON TemnepaTypoir 1 Bl xapaxktepusosanca
2014 roa (185 n 156 AHelt cooTBETCTBEHHO). Hanbonee AnuTenbHbIMK yKasaHHbIe nepuoabl 6binn B 2008 roay
(263 n 223 gHa). B 2000 roay otmeueH camblit kopoTkui AB (117 anei), B 2012 roay — camblili ANUTENbHbBIN
(161 zeHb). MpooomxuTenbHOCTL MeTeoponorMyeckoro neta Oebina Haumvedblein B 2002 roay (56 AHei),
Hanbonbwei — B 2010 roay (119 axen).

MpoaomkUTENbHOCTL NeTa Koppenuposana B Gornblueit cTeneHn ¢ gatamu ero Havana (r=—0,80), yem ¢
JaTamu OKoHuyaHuA (r=0,54). Yem paHblue HacTynano neto, TeM OHOo Obino 6onee NPOAOTHKUTENbHBIM.
MpoaonxutensHocTb NMAB oanHakoBO 3aBucena v OT Hadyana, U OT OKOHYaHuA AaHHoro nepuoga (r=—0,78 u
r=0,77 cooTBETCTBEHHO). CX0AHaA 3aKOHOMEPHOCTb BbIAIBMEHA U Yy NpoAomxuTensHocTh Bl (r=—0,77 n 0,82).

B tabnuue 3 oTpaxkeHbl CyMMbl TemnepaTtyp ¥ OCaAKOB 3a pasnuuHble NMepuoabl aHasnM3Mpyemblx NeT.
CpeaHaa MHOroneTHAA CymMMa NonoXUTENbHBIX Temnepartyp coctasuna 2759 °C, cymma 3T Bbiwe 5 °C — 1738
°C, cymma AT Bbiwe 10 °C — 2334 °C, cymma ocazakos 3a [MAB — 268 mm. CpeaHee MHOroneTtHee 3HadeHue
I'MK paBHo 1,2, 4TO CBUAETENLCTBYET O Cab0-3acyLUNMUBLIX YCI0BUAX PErMOHA.
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Tabnuua 3. Arpoknumartuyeckue nokasatenu B 2000-2021 rr.

Table 3. Agro-climatic indicators in 2000-2021

Moawl Cymma Cymma Cymma Cymma K
MONOXMTENbHBIX 3P PEKTUBHBIX  aKTUBHbIX ocaakos 3a CenfAHnWHOBa
Temneparyp, Temnepatyp  Temneparyp nepvoa
rpaayceol Boiwe 5 °C, Bolwe 10 °C 32 aKkTUBHOM

rpagycel nepuoa Beretauuu,
aKTMBHOM MM
BereTayuu,
rpagycebl

2000 2704 1669 2078* 295 1,42

2001 2773 1748 2488 292 1,17

2002 2495 1540* 2217 106* 0,48*

2003 2722 1721 2435 439** 1,80**

2004 2731 1723 2474 292 1,18

2005 2825 1823 2475 230 0,93

2006 2679 1653 2138 363 1,70**

2007 2935 1848 2452 328 1,34

2008 2947 1777 2041~ 367 1,80**

2009 2740 1781 2391 228 0,96

2010 3221** 2122** 2815** 177 0,63*

2011 2779 1789 2404 329 1,37

2012 2869 1857 2561** 341 1,33

2013 2718 1714 2344 304 1,30

2014 2429* 1523* 2169 238 1,10

2015 2815 1817 2570** 247 0,96

2016 2924 1939** 2482 152* 0,61*

2017 2420* 1461* 1880* 347 1,85

2018 2697 1687 2337 191 0,82

2019 2608 1529* 2099* 243 1,16

2020 2652 1569* 2096 354 1,66**

2021 3004** 1941* 2375 34 0,14*

Cpearee 2759 + 39,8 1738 £ 33,7 2334 + 46,3 268 +20,4 1,2+0,1

CV,% 68 9,1 9,3 35,6 39,0

MpumeyaHue: * — HU3KME 3HAYEHUA, ** — BBICOKME 3HAYEHUA; MONY>XXUPHBIM LLUPUGDTOM BblAENEHBI IUMUTbI.
Note: * — low values, ** — high values; Limits are in bold.

HaumeHbluen obecneyeHHOCTBIO TEnom xapaktepusosanca Bl 2017 roga. Mpu cpeaHem KonuuecTse
BbiNaBLUMX OCAZKOB B JaHHbLIA roa ycnoBua yBraxHeHusa B [AB Obliv M36bITOUHO BraxHbIMM, [TK 6bin
MakcumanbeHbiM (1,85). Tawke Bbicokne 3HavyeHnuAa [TK yctaHoBneHol B 2003, 2006, 2008 n 2020 roabl.
HanbBonbluei oBecneyeHHOCTHIO TernsioM B nepuoa BereTauun otnuuanca 2010 roa, OH OTHECEeH K rpynne ¢
OYeHb 3acyLUnNMBLIMU ycrnoBuaMKM Hapady ¢ 2002 u 2016 roaamu. AHomanbHO cyxum 6bino neto 2021 roaa,
BbIMasio aHOMaslbHO HU3KOE KOMMYECTBO OCaAKOB MNP aHOMasbHOM BbICOKOW Temnepatype. B TeueHune 34 aHew
TemnepaTypa Bo3ayxa noaHumanacs Bbiwe 30 °C. 3HaveHnue 'TK 3a NAB 2021 roga coctasuno 0,14.

B roabl HabntogeHni cymMma NonoxkmTesbHbIX TeMnepaTyp ouYeHb TECHO Koppenuvpoana ¢ cymmon 3T 5 °C
(r=0,96) n 3HaumTenoHo — ¢ cymmon AT 10 °C (r=0,69). B cBoto ouepeab AaHHblE CyMMbl TeMnepartyp TECHO
KoppenupoBanu mexay coboi (r=0,81). Yem OGonblie cymma AT, TeM MeHblle MHTepBan Mexay Aatamu
oceHHero nepexoaa yepes 10 °C u 5 °C (r=—0,50), MHbIMK cnioBamu nocre 6onee XapKoro nepvosa HacTynano
6onee ObICTPOE CHWXeHWE TemnepaTypbl. 3HaueHna [TK B Gonblueit CTENeHU KOppenvpoBann C CyMMOW

267



HORTUS BOTANICUS, 2022, T. 17, Url: http://hb.karelia.ru/ ISSN 1994-3849 3n N2 ®C 77-33059

ocaakos (r=0,96), yem ¢ cymmMon akTuBHbIX TemnepaTtyp (r=—0,49).

PerpeccroHHbIn aHanu3 nokasarsn, 4To AMHaMuKa CyMmbl ocaakos U ' TK umeeT HUCxoaaLwmii TpeHa, To eCcTb
CyLieCcTByeT TeHAEeHUMA W3MEeHeHUA MeTeoycrnoBui Ha Oonee 3acywnueble (pUCYHOK 2). [ocTpoeHHble
perpeccuMoHHbIe MOAENN CTaTUCTUYECKU 3HaYMMBbl (ANA cymMmbl ocaakos Fodakt.=1,71 > Fkput.=0,21, ana I'TK
Fgaxr.=0,81 > Frput.=0,38). [locToBEpHOro M3MeHeHWA CyMM 3D DEKTUBHBLIX WM aKTUBHLIX TemnepaTyp He
BblABneHo (FopakT. < Frput.).
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PucyHok 2. [luHamuka cymmbl ocaakos 1 ' TK yBnaxHeHua 3a nepuo akTUBHOW BereTaLuu.
Figure 2. Dynamics of total precipitation and HTC moisture for the period of active vegetation.

JaHHble 0 MeTeoposiorMyeckux 0COOEHHOCTAX pasfuuHbIX neT Ha Tepputopun BCH  ucnonbayrotes
COTpyAHUKaMu, ctyaeHTamun v acnupanTamu MNITY ana npoBeaeHUA HayyHbIX MCCMEAOBaHWA M NOArOTOBKU
ny6énvkauuit B 06nacti n3yyeHna CE30HHOro PasBUTUA APEBECHLIX U TPABAHUCTLIX pacTeHui (JopoHuHa, 1999;
PasymHukoB 1 ap., 2009; PasymHukos, 2011; Jlazapesa, 2014; MyxameToBa, Jlasapesa, 2014; MyxameToBa,
KyknuHa, 2018, 2019; MyxameToBa u Aap., 2020; Cyxapesa v Ap., 2021; Okau u ap., 2021), coaepxaHus
OMOXMMUYECKUX COEAMHEHWI B nnodax pacteHuit (MyxameTosa, Crkounnosa, 2016; MyxameTtosa v ap., 2017;
MyxametoBa, 2019; MyxameTtoBa, Ckouunosa, 2020), nokasarenei usetkoB u nnogos (Myxametosa, 2013;
MyxameToBsa, AKwinkosa, 2016; MyxameTtosa v ap., 2021) u T.A.

3aknoueHue

Takum obBpasom, NpuMBeAeHa XapaKTepuUCTMKa MeTeOoyCroBUW Tennoro nepuoda 22-x net HabnoaeHWi c
2000 no 2021 roabl anAa TeppuTopuu BoTaHuueckoro capa-wHCTUTYTa. B xo4e BbINOMHEHHOW paboTbl
onpegeneHbl CpeAHEeCYTOYHble TemnepaTtypbl M CymMma aTtMOCOhEpHbIX OCAAKOB, Ha OCHOBaHWM KOTOPbIX
paccuuTaHbl arpoKiIMMaTUYECKUE MOKasaTenu: AaTbl YCTOWYMBOrO nepexoda CPEeAHECYTOYHbIX Temneparyp
uyepes 0 °C, 5 °C, 10 °C, 15 °C, cymma 3QOEKTMBHBIX M aKTUBHbIX TemnepaTtyp, NpPOAOSKMTENbHOCTb
BEreTaunoHHbIX NEpUOAOB M nepuoaos akTueHoW Beretauuu, 'K CenAnnHoBa. YKasaHbl OT/IMUMTENbHbIE
0COBEHHOCTU HEKOTOPLIX NET. YCTAHOBNEHbI CleAytoLlMe 3aKOHOMEPHOCTU: nocne 6onee peskoro M3MeHeHUs
TemMnepaTtypbl CneAoBano MEHee WHTEHCMBHOE ee W3MeHeHMe M HaobopoT; NEeTHWE Mepuoadbl C pPaHHUMM
CpOKamu HacTynneHus Bbinu 6onee NPoACMKUMTENbHBIMUK; nocne Gonee Xapkoro nepvofa Hactynano Gonee
ObICTPOE CHWXEHWE TeMnepaTypbl. [na pervoHa xapakTepHsl crabosacyLunuBbie YCroB1A B NEPUOA aKTUBHOM
BereTauumn v BoiABNEHa TEHAEHUMA NOBLILLIEHMA 3aCyLLIMBOCTU METEOPOSIOTMUYECKNIA YCNOBUM.

BnaropapHocTH

MUccnenosaHue BLINOMIHEHO NpU PUHAHCOBOW Noaaepxke Bcepoccuiickoi o06LeCTBEHHOM opraHu3auuu
«Pycckoe reorpaduueckoe o6uiectso», rpaHT NQ 05_2021-U.
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Key words: Summary: The characteristic of the weather conditions of the warm period for
science, vegetation period, active the 22-year period from 2000 to 2021 for the territory of the Botanical Garden-
vegetation period, sum of effective Institute of VSUT (Yoshkar-Ola) is given. The agro-climatic indicators were
temperatures, sum of active determined: the dates of the steady transition of average daily temperatures
temperatures, hydrothermal through 0 °C, 5 °C, 10 °C, 15 °C, the sum of effective and active temperatures,
coefficient, precipitation amount, the duration of the growing season and the period of active vegetation,

weather conditions, botanical Selyaninov Hydrothermal Coefficient. The distinctive features of some years are
garden presented. The region is characterized by slightly arid conditions during the active

vegetation period and a tendency to increase the aridity of meteorological
conditions has been revealed.
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