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Pe3iome. [poseneH aHann3 rnpouNCXoaslUnNX U3MeHeHUn
KOMrieKkca MeTeoposiornyecknux ¢akTopoB, Ornpenensiowmx
rpPoAYyKTUBHOCTL arpoLeHo3oB B benropoackoii obnactu. lpo-
JOJDKUTE/IbHOCTb BereTaLMlOHHOro nepnoaa co CpeaHECYTOYHOM
Temnepartypoii Boiwe 5°C 3a 1980-2010 rr. yBennymnace B
cpeaHem Ha 5-7 aH. C 197110 2014 rr. oTMEYEH CTaTUCTUHECKU
3HAYUMBIV [0JIOXKNTESIbHBIV TPEHL UCCIEAY EMO XapakTepucTn-
Kk (koappuumeHT nnHeriHoro TpeHaa 0,4). CpeaHece30HHas
JNIeTHSIS TeMmnepartypa Bo3ayxa B Havasne XXI Beka Bo3pocna, B
pe3ysbrare 4ero B PErmoHe N3MeHW10Chb arpoK/IMMaTndeckoe
parioHnpoBaHue. B Hayasie HOBOro TbICSI4EAETUSI NCHES NEepPBbLIV
arpoKIMMaTNyeCKn ParioH, KOTOPbIN 3aMEHWJICSI BTOPbIM, a Ha
MecTe BTOPOro BO3HUK TpeTuii parioH. Ha tepputopumn benro-
poAcCKo 061aCcTy MOsIBUIACH BO3MOXHOCTb /151 BbIPALMBaHUS
6osiee 10XHbIX COPTOB U Ky/abTyp. [oaoBas cymMma ocankos B
pervoHe Bo3pocsaa Ha 15%. Hanbonee akTMBHO yBlaXHeEHNE
MeHsI10Cb, HaynHasi ¢ 1970-x rr. Ho nameHeHve xapakrepa Bbl-
nagarmoLmx ocaakoB v npeobiagaHne JIMBHEBbLIX 0CaAKOB, Mo
cpaBHeHUIO C 0BJIOXHbBIMU, POPMUPYIOT Pa3HOHarpasB/ieHHbIe
TeHAEHLUNN YCI0BUI YBIaXHEHNST TeppUTOpun B BeretTaum-
OHHbIVI Mepunos, yBeanynBaeTcsi BePOSTHOCTb MPOSiBJIEHUS
arMoCcepHOU n NnoYBEHHOW 3acyxu. lNpovcxoaswme kammaTtm-
4eckne M3MEeHeHUs NPUBESIN K HE3HaYUTEIbHOMY MOBbILLEHUNIO
6uoknumatudeckoro noreHuymana (bKIr) repputopum (¢ 1,81
Ao 1,85), 4To B Lenom umeeT nosoxXuTesbHoe 3HavYeHne Asi
arponpombILLIIEHHOro komraekca. Bmecte ¢ tem poct BKI
npoNCXoaNT Ha OHE CHUXEHUS nokasatenein yBiaxHeHHO-
ctu Ha 10%. Habniwoanaemoe yBenndeHne 3acyLUinBoCTU Npu
aKTUBHOM [OBbILLUEHN TeMNepartyp B JIETHUV Nepuos MOXET B
JanbHeleM fnpuBecTy K 06paTHO TEHAEHUNN YMEHbBLLIEHUS
BKI1 tepputopun. Ceridac yBesmunBaeTcsl BePOSITHOCTb OMacHbIX
/151 CeJIbCKOIro X035MCTBa rnapoMeTeoposiorn4eCcknx BaeHni
BO BC€ CE30HbI roaa.

KnroyeBbie crioBa: KiMMarn4eckme N3MeHeHUs], arpokimarnye-
CKUe pecypchbl, Nepuos akTuBHOV BereTaumm, ruapoTepMnUY4ecKni
PEXVM, arpoKIMMaTN4eCckoe parioHMpoBaHue.

Ansg untuposanns: Jlebegesa M.I., Kpeimckasi O.B., YeHges
10.T. Arpoknumarundeckmne pecypcbl benropoackori obnactu B
Hayvane XXI Beka // JocTvxeHuss Hayku n TexHuku AlK. 2016.
T.30. N2 10. C. 71-76.

Habniopgaemoe B XX-XXI BB. rnobanbHoe noTenneHne
NPOSAB/ISETCA B Pa3HbIX PerMoHax 3eMHOro wapa n oco-
6G€eHHO BbIpaxeHo B nocneaHue rogsl. Ha tepputopum Poc-
cuiickoii ®epepaunu poCcT CpeaHeroaoBo TeMmnepaTypbl
BO34yxa (JIMHENHbIN TPEeHA yKa3aHHOW XapaKTepUuCTUKU,
YCPEeOHEHHOW NO TEPPUTOPUN BCEN CTpaHbl) 3a nepuos
1976-2011 rr. coctaensieT +0,44°C/10 net [1].

CoBpemMeHHOEe noTensieHne, NOMMMO MOBbILLIEHUS
cpenHen Temneparypbl, CONpoBOXaaeTCHd USMEHEHUSMU
€€ rogoBOM M CYTOYHOM aMMUTYAbl, YTO MOXET UMETb
KaK MoJIoXUTESNbHbIE, Tak U OTpULAaTeNbHbIE NOCNEACTBUS.
Hanpumep, yBenuyeHune npoaomkmMTenbHOCTY 6e3Mopo3-
HoOro nepuoaa — 6e3ycrioBHO, MONIOXUTENbHBIN pakTop, HO
cokpallleH e nepuroaa Hanmea 3epHa 1 6onee paHHee ero

CO3peBaHue Npu rnoBbILLEHN TEMMepPaTypbl HacTo BeaeT
K YMEHbLLEHNIO YPOXAAHOCTU.

CenbCKOXO3ANCTBEHHAS OLLEHKA TEPPUTOPUM MO
KJIMMaTU4eCcK1UM yCrioBMAM npepnonaraeTt onpeaene-
HMe arpokiMMaTu4ecKmMx pecypcoB, TO eCTb COBOKYIM-
HOCTU arpokKinMaTUYecKkmnx yCnoBuii, onpenensaoLmx
YPOXaMHOCTb BO34esibiBAeMbIX KynbTyp. I3meHeHune
arpokJMMaTu4yeckoro paroHupoBaHns 060CHOBLIBAET
Lenecoobpa3HOCTb BhipallMBaHUSA HOBbIX CEIbCKOXO-
39NCTBEHHbIX KYJbTYP.

Llenb Hawux nccnegoBaHnin — aHann3 NPOUNCXOAALLMX
N3MEHEHUNIN KOMMJIEKCA METEOPONOrn4yeckmnx ¢hakTopos,
onpenensiowyx NpoayKTUBHOCTb arpoLeHO30B Ha Tep-
putopuun Benropoackoit obnactu.

Onsa ee poctmxeHns GbinM NOCTaBMEHbI CleayoLuime
3a4a4u: BbISIBUTb 3aKOHOMEPHOCTU U3MEHEHUS YCITOBUIA
Tenno- n Bnaroobecrne4yeHHOCTM BereTauMoHHOro neproaa
Ha TeppuTopun Benropopackoit o6nactu B Havane XXl seka
C KOJINYECTBEHHOW OLLEHKOM XapakTEPUCTUK TEPMNYECKOTO
pexvma 1 yCrnoBuii yBAaXHEHWS; OLLEHUTb TPEHAbI USMEHE-
HWI ONACHbBIX arPOMETEOPOIONMHYECKMX ABNIEHUI B PETMOHE
Ha pybexe XX 1 XXI BEKOB; yTOYHUTb COBPEMEHHOE arpo-
KJIMMaTuyeckoe paroHMpOBaHME PervoHa; onpenennTb
pacyeTHble XapakTepUCTUKU 1S OLEHKM CeJIbCKOX0349M-
CTBEHHO NPOAYKTUBHOCTM KJIMMaTa — BUOKIMMaTUYECKUIA
noteHuman (K1) tepputopun.

Ycnosus, matepuanbl U metoabl. OLeHka coBpe-
MEHHBIX arpokaMMaTuyecknx pecypcos benropoackon
obnacTu NnpoBefeHa Ha OCHOBE AaHHbIX ceTu Pocruapo-
MeTa C NPUMEHEHVEM CTaHAAPTHbLIX Npoueayp 06paboTkm
KnmMaTuyeckonm nHdopmaumu. JaHHble nocnegHnx ge-
cATUNETUI [2] CONOCTaBASANN C MHOTOIETHMMU HOPMamMm
METEeOPOJIOrMYeCcKmX XxapakTepUCTUK, HaweawmMm CBoEe
oTpaxeHue B Hay4yHO-NpuknagHOM cripaBO4yHUKE MO
knumaty CCCP [3], B KOTOPOM MOMELLEHbI PE3YbTaThl
cToneTHero psaga HabnogeHwuii (1881-1980 rr.) — Tak Ha-
3blBaemast «<Hopma-80».

[na anekBaTHOM OUEHKN BIINAHUA USMEHEHUN K-
MaTa Ha TEPMUYECKNE PECYPChI HENb34 OrpaHNYNBaTLCS
KakuM-nnbo ogHVM nokasartenem. Heo6xoanMMo ncnosnb-
30BaTh kak MOXHO 6onee LMpokuii Habop KnMmaTuye-
CKUX NHOEKCOB [4]. BaxHenwwne ansa arponpoMblLLSIEH-
HOr 0 KOMIJEKCa MeTEOPOJIOrMYECKNE NoKasaTes v — 3To
CYMMbI CPEHECYTOUYHbIX TEMMNEPATYpP BO34yxa 3a Nepunos,
KasieH4apHOoro roga co cpeHecyTO4HOM TemMnepaTypom,
npesblwatowein 0,51 10°C; gatbl yCTOMYMBOro nepexoaa
cpenHecyTo4YHOlM TemnepaTtypbl Bo3ayxa 4epe3 0, 5 u
10°C BECHOW 1 OCEHbIO; NPOAOIXMUTENBHOCTL NEPMOLOB
CO CpenHeCYTO4YHOW TeMnepaTypon, npesbiwaiouLei 0,
51 10°C, a Takxe NepmogoB CO CPeOHECYTOYHOWN TEM-
nepartypoi ot 5 0o 15°C (knumaTtmnyeckas BecHa) n ot 15
00 5°C (knumaTunyeckas OCeHb); CpeaHsasa TemnepaTypa
CaMOoro X0JIO4HOro U CamMoro TenJioro MecsaueB KasieH-
JapHoro roga.

O6Wwni xapakTep yBnaXHEHUs TEPPUTOPUM OLEHMBA-
€TCSH C NOMOLLBIO PA3NINYHBIX KOIDDULMEHTOB U MHOEKCOB.
B oTeuecTBeHHoO n1uTEpaType Hanbonee 4acTo NCMOSb3y-
10T rnagpoTepmMmmnyecknin koadduumeHt CenaHuHosa (I'TK),
paBHbI OTHOLLEHMIO CYMMbI OCaZIKOB K UCMapsieMoCTn 3a

* PaboTa BbinosiHeHa rnpu nogaepxke rpaHta PH®, npoekt N2 14-17-00171 Ha Temy: «PervnoHasibHble OTKIMKUN KOMIOHEHTOB
OKpYXXaloLLeli cpesbl Ha U3MEHEeHWs KumaTa pa3Hov NepuognyHoCTu: tor jecocternn CpeaHepyCcCKol BO3BbILLEHHOCTH».
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BereTauyoHHbIN Nepuos, BbipaXeHHOM CyMMOM cpeaHe-
CYTO4HbIX TeMnepaTyp Bo3ayxa Bbile 10°C, yMeHbLLIEHHOM
B 10 pas [5].

C.A. CanoxHukoBa [6] npepnoxwuna onsa pacyera
OCHOBHOrO NnokasaTtens yCNOBUIA YBNAXHEHWSI UCNONb30-
BaTb C/eayoLyo Gopmyiy:

_ 0,5P,+P,
<018 T, (1

>10°

roe Ké — K0apdurUneHT yBnaxHeHnus; 0,5 — koapbduun-
€HT, XapakTepunayloLLnin BIMAHNE OCALKOB 3@ XOJI04HbIN
nepuof Ha popmuposaHre ypoxas; P — cymma 0caakos
(MM) 3a xonogHbIVi nepuog, (oKTabpk — MapT); P — cymma
0cajKoB (MM) 3a TensbIA Nepuog, (anpesib — CEHTAGPL);
0,18XT,,,. — MCNapsaemocTb 3a rof.

JlononHUTEeNbHOW XapakTepucTukon Bnaroobecne-
YEHHOCTM BEreTaunmoHHOro Nepruoaa MoxeT ObiTb MHOEKC
CyXOCTHU [5], paccumTbiBaeMbI Kak OTHOLLIEHME ncnapse-
MOCTU K OCcajikaM 3a paccMaTpuBaeMsblii Nepmosa.

[N oueHKN CeNnbCKOXO3MCTBEHHOM NPOAYKTUBHOCTM
KJiMMmaTa BBEAEHO MNOHATNE BUOKNMMATUYECKMIA NOTEHLMAN
(BKIT) Tepputopum [7] — KOMNNEKC METEOPOIOrNYECKNX
dakTopoB, ONpeaensaoWwmx POCT 1 pasBuTre pacteHun. No
MHeHwuio [0.1. LLauwiko [8], makcumanbHas Guonornyeckas

Mbl B CBOEM MUCCNefO0BaHUM pacyuUTbIBanu no-
KasaTesb yYBAaXHEHUs no o6nactv B LENOM ANs ABYX
nepuogos (1988-2000 rr. n 2001-2014 rr.) B cBS3K C
N3MEHEHUSIMU B KOHLLE XX BEKa XxapakTepa atTMochepHOm
LMPKYNSLUMKU, NOBANSBLUMMU Ha TENJO- 1 Bnaroobecne-
YEHHOCTb PACTEHUN.

Pe3synbTaTtbl U 06cyxaeHune. CpeHne MHOronet-
HWe TemnepaTtypbl Bo3ayxa B benropoackoi obnactu 3a
nocnegHue 100 net 0co6eHHO 3HAYMMO U3MEHSINCH B
3UMHUI nepuog. Tak, AHBapckasa TeMnepartypa Bblpocna
Ha 4°C. Mpwn atom B 1940-€ rr. 3uMHsAS Temnepartypa 6bina
CaMOW HM3KOW — Ha 2-2,5° meHblue HopMbl [9]. B nepe-
XOAHbIE Nepnoabl — BECHOM N OCEHbIO — 3HAYUTENbHbIX
aHOManM BEIMYMH 3TOrO rnokasarersis He 3adUKCMPOBaHO.
OpHako BecHa cTana OTHOCUTENBHO Bonee «Tenno», no
CpPaBHEHMIO C OCEHHUM nepuoaoM. B nocnegHme roapl
HaMeTUIacb TEHAEHLNS YyBENNYEHWS FOA0BO aMNNTyabl
TemrnepaTtypbl Bo3ayxa — B OCHOBHOM Gnarozaps noBbi-
LLUEHUNIO TEMMEPATYP UIONS.

MoTenneHmne knumaTa Ckas3anoCb HA MPOAOJIXMU-
TEeNbHOCTM MEeTEOoPOIorniecknx ceaoHoB. C Havyana XX
Beka 3aMeTHO (Ha 10 gH.) cokpaTuicsa 3SMMHUIA Nepuos,
CO CpenHecyTO4YHOW TemnepaTypon Bo3ayxa Huxe 0°
(Tabn.1).

Tabnvua 1. fatbl HA4Yana n NPOAOIDKUTENIbBHOCTb METEOPOJIOrMY4EeCKNX CE30HOB

3uma BecHa Jlemo OceHb
npodoJi- | ama Ha- dama Ha- | npodon-| Oama Ha- | npodos-
lFoow: ?;":egg:g' Kumenb-| yvana ,:gggggé"n‘;; qyana Kumenb- qyana Kumersb-
HOCmMb | ce30Ha ce30Ha Hocmb ce30Ha Hocmb
1901-1930 15.11 £12 134 29.03 £10 53 21.05 13 108 6.09 +9 70
1931-1960 14.11 £11 134 28.03 9 57 24.05 +14 104 5.09 £10 70
1961-1990 14.11 £13 126 21.03 £12 64 24.05 +16 102 3.09 8 73
1971-2000 12.11 14 127 19.03 £10 65 23.05 £15 105 5.09 +14 68
1981-2010 23.11 +16 120 15.03 +12 66 18.05 +14 108 1.09 +14 71

+ — cTaHgapTHOE OTKJIOHEHNE

NMPOAYKTUBHOCTb 3aBUCUT OT CYMMAPHOI0 BAINAHUS Tenna,
Bfarv U Naogopoamsa noysbl. B ycnoBmuax otaenbHOro
pernoHa co CXoAHbIMU NOYBEHHBIMW YCIOBUSIMU BaXKHbI
dakTop, onpeaensoLWmn NOTEHLUMASIbHYIO YPOXaNHOCTb, —
cooTHoweHune Tenna v snaru. MNMpu atom BKI npeacTas-
N9eT OTHOLWEHME CYMMbl CPELHECYTO4YHbIX TeMNepaTyp
BO34yXxa 3a Nepuop, akTUBHOM BereTaumm K aHasorm4yHom
CyMMe 19 penepHOm TEPPUTOPUN, YMHOXEHHOW Ha KO3®-
dUUMEHT, oTpaxkaloLwmii BAnsHME Bnaroo6ecrne4eHHoCcT
Ha ypoxan:
ztax

p(ky) Ste ) (2)

roe BKI1 — oTHocuTeNbHbIE 3HAYEHUA BNOKIUMATN -
4Yeckoro noTeHumana; Kmy}— KoapPuumMeHT pocTa no
roAOBOMY MOKa3aTe o aTMOCGHEPHOO yBRaxXHeHus; 2t —
CyMMa CpedHUX CYTO4YHbIX TEMMepaTtyp BO3a4yxa 3a nepuos,
aKTUBHOV BEreTauuv B [aHHOM MecTe; 2t . — 6a3ncHas
CyMMa CpeaHUX CYTO4YHbIX TEMMepaTtyp BO34yxa 3a nepunos,
akTnBHou Beretauum (1900°C).

KoadoduumeHT pocTta B 3TOM PpopMyrie npeacrasns-
eT cob60li OTHOLLEHNE YPOXANHOCTU B CYLLECTBYIOLLNX
YCNOBUSAX BNaroo6ecneyeHHOCTU K MakCUManbHon
YPOXanHOCTU B YCITOBUAX ONTUMabHOM Bnaroobecne-
YeHHOCTW. Ero 3HavyeHune, cornacHo npeacraBieHusam
O.N. Wawko [8], MOXHO annpoOKCMMUPOBATh Bbipaxe-
HNEeM:

Koy = 1,51g(20KY) - 0,21 + 0,63KY — KY? (3),

roe KY — koadpdpuumneHT rogosBoro atmMmochepHoro
YBNQXHEHWNS, PaBHbIA OTHOLLEHMIO KOJINYEeCTBa 0Ca[KOB
K CyMMe CpefHUX CYTOYHbIX 3Ha4eHnn aeduunTa Brnax-
HOCTM BO34yXxa.
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MpooomKMTEeNbHOCTL NETHEro nepuoaa (cpegHecy-
ToyHasa TemnepaTypa Bo3ayxa Bbiwe +15° C) B TeyeHne
CTONeTUs yMeHbLUMNach Ha 3 AH., HO B NOCNeAHMe roapl
BEPHY/ACb K NepBOHAYasbHbIM 3HAYEHUAM. I3MeHeHne
ONNTENbHOCTU NEePEXOAHbIX CE30HOB — BECHbI N OCe-
HU — NPOUCXOAMN0 NO-Pa3HOMy. [MPOAOMXUTENBHOCTD
OCEHHero nepmoga ocrtanacb HEM3MEHHOW, a BECEHHUN
(cpeoHecyToyHasa Temnepartypa ot 0° go +15° C) ctan 60-
nee ANNTENbHbIM 3a CHET 3UMHErO U, YaCTUYHO, IETHErO
nepuoaoB. ATa TEHAEHLMS OTPAXAET, MOMUMO U3BECTHOIO
NMOTEMNAEHNS «N0 3UMHEMY TUMYy>», Takke GaKT PerynsipHo
OTMEeYaeMbIX BECEHHMX BO3BPATOB XOJI040B — 3aMOPO3KOB
B Mae, AOCTAaTOYHO OAJINTENBbHbLIX N MHTEHCUBHBIX B KOHLLE
XX n Hauyane XXI Beka [9].

MpoaoNXMTENBLHOCTL NEPUOdA C YCTOMYMBON TEM-
nepaTtypor Bo3ayxa Bbiwe +5°C — oanH n3 $pakTopos,
onpenenswmx BOSMOXHOCTb BbipaLMBaHUS 03UMbIX
kKynbTyp. C 1980 no 2010 rr. OH yBENNYNACS B CPEOHEM
Ha 5-7 gH. C 1971 no 2014 rr. oTMeYeH CTaTUCTUYECKU
3HAYNMBbIN MONIOXUTESIbHBIV TPEHA, 3TOM XapakTePUCTUKN
(k0O9dPUUMEHT NMHEeNHOro TpeHaa coctaengaet 0,4).
Mpoun3oLwnm Takxe U3MeHEHNS B CPOKax Hayana akTuB-
HOW Beretauuu; OHM CMeCcTUANCb Ha 3-5 oH. 1 cTanm
6onee paHHUMU. OCEHbIO KapTMHA HECKO/IbKO MHas —
CPOKM aKTUBHOW BEreTaunm yBenm4niancb 3Ha4YNTENbHO
(BCpenHeM Ha 2 Heaenun), HoO OKOHYaHME BEereTaunoHHO-
ro nepuopa HacTynaeT BCero Ha 3-5 oH. no3aHee, YeMm
B cpeanHe 1950-x rr. [9].

3a nocnegHne 30 net npomsowen pocT cpegHe-
CEe30HHOW TemMnepaTypbl BO34yXa B JIETHUA Nepuos Ha
0,5°C, npuuyem aTa TEHAEHUMS yCuUnuiack B NocinegHem
OecatuneTun, Korga noaoXxXmnTeNbHOE OTKIIOHEHME OT
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KnnumMaTuyeckoi Hopmbl coctasuio 1,3°C. BeposiTHOCTb
oTpuuaTeNnbHbIX aHOMaNMn TeMNepaTypbl IETOM YMEHb-
wwnacb [10-13].

MeHaeTcqa n xapaktep yBnaxHeHus tepputopumn. B
TeueHue XX cToneTusi rogoBasi CcyMMa 0CafikoB B 0651acTu
Bo3pocnaHa 15%. Hanbonee akTMBHO 3TOT MPOLLECC MpPo-
ncxoamn HaumHasa ¢ 1970-xrr. [9, 10].
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Puc.1. Yncno gHein c ocagkamm > 20 MM 3a BEreTalunmoHHbIN
nepuoga.

XapakTepHoi 0COOEHHOCTBIO U3BMEHUBLLIMXCS YC/IOBUIA
YBIIQXHEHWS CTas0 YBENNYEHME BEPOSATHOCTY BbINaaeHNs
JINBHEBbLIX 0CaAKoB (puc. 1). Yicno gHen ¢ cuibHbIMU
nmBHaAMK (6onee 20 MM B CyTKWU) B Nepuop, Beretauum
BO3POC/O ¢ 2-3 B Havane XX cTonetms Ao 4 B KOHLE Beka.
Takxe yBenuyunacb NPOAOIKUTENBHOCTbL NEPMOLOB C
OTCYTCTBMEM 0CaAKOB (Tabn. 2).

Puc. 2. XapakTepuctukm yBnaxHeHus BereTalnoHHOro
nepuoaa: — I'TK CensinuHoBa I'.T. y = -0,0266x+1,7591;
anones — KY CanoxhukoBoit C.A. y = — 0,0077x+1,0512; ewmweee —
MHpekec cyxoctny = 0,0168x+1,0892.

Mpu atom B Havyane XXI Beka ona BCeEN TepputTopumn
obnacTu nokasaTesib yBNaxXHeHUs Obin HUXe 1, a B KOHLLE
XX Beka Ha 3anaje u ceBepo-BOCTOKe 06/1aCcTV — BbilUe,
n3ameHssack B npeaenax 1,03-1,06. OueBnaHoO, 4TO B Ha4ane
XXI Beka 3acyLLnmMBoCTb Tepputopumn benropoackoi obna-
CTU YCUUNAach, MO CPaBHEHUIO C NOCNEAHVUM AECATUIETUEM
XX Beka, B 1,4 pasa. [lokazaTenb yBlaxXHEeHWs yKa3blBaeT Ha
CHUXEHWE BEPOATHOCTY ONTUMASIbHOIO YBIaXXHEHWS B BE-
reTaunoHHbIM Nepuos,. YBRaxHeEHWe CTasio HECTabUIbHLIMN
C 0BLUMM TPEHAOM K YCUNIEHWIO 3aCYLUSIMBOCTU.

Mpousoleamne nsMeHeHust OTPasnINCh Ha arpokKsin-
MaTUYeCKOM PanoHMPOBaHUN TeppuTtopumn pernoHa. o

Tabnuua 2. CymmapHasi NnpoAoKUTeNIbHOCTb NeprMoaoB 6e3 [oxaei B anpene — ceHTa0pe, aHel

Yucno JHeii 6e3 ocadkoe | 1901-2010 22.]1901-1930 22.]1931-1960 22.]1961-1990 22.]1971-2000 22.]1981-2010 22.
5-10 693 203 192 169 168 171
11-20 351 98 93 102 100 104
21-30 119 24 33 35 39 40
31-40 27 10 5 6 7 7
Bonee 40 16 3 7 5 2 2
Bcero 1206 338 330 317 316 324

BeposiTHOCTb AnnTesbHbIX 3acyx (Mecsu, n 6onee 6e3
[OX[Ael) K KOHLY CTONeTus ymeHbLlunnace. Hanbonbluee
CYMMapHOe KOJINYEeCTBO AHel 6e3 0CaZlkoB B TeYeHne
BeretaunoHHoro nepmoga otmeyeHo B 1901-1930 rr.
(338 oH.). Bo BTOpOI nonoBuHe XX Beka BEPOATHOCTb
3aCyLWIMBBLIX OHEN YMEHbLUMNACh, YTO NOATBEPXOAET
BbIBOJb! CMELMANNCTOB O BEPOATHOCTN YMEHbBLUEHUS «KNN-
MaTn4eckmx» 3acyx K Hadany XXl seka. Ho npogonxuvrerns-
HOCTb 3aCYLLNNBbIX MEPUOA0B CPEAHEN MHTEHCUBHOCTM (2-
3 oexagpl) K KOHLY XX cToneTus BO3pOocna, YTO HEraTMBHO
CKa3bIBAETCH HA BEreTUPYIOLLIMX PACTEHUSIX 1 MPUBOANT K
3NM304M4YECKNM NOYBEHHBIM M aTMOCGHEPHbBIM 3aCyXaM.

B mHoronetHem pexunme 'K nameHsetcsa ot 1,2 Ha
ceBepo-3anane benropoackon obnactn oo 0,9 Ha oro-
BocToke [14]. C 1980-x rr. HabnogaeTcsa ero cnabblii oT-
pvuaTenbHbli TpeHa, Ha doHe nameHumBocTm ot 0,67 oo
3,3 (puc. 2). B akcTpemansHom rno meteoycnosuam 2010 T.
['TK 3a OCHOBHOW BeretaunoHHbIN Nepnos (Man — aBrycr)
coctaBun 0,67, 4To xapakTepusyeT 3acyxy. Takmne ycnosus
MPWBENN BO MHOMMX pernoHax LleHTpanbHOoro YHepHo3embsi
K 3HAQYUTENbHLIM NOTEPSIM YPOXad.

Mokazatenb yBnaxHeHus no CanoxHukoBon 6onee
npennoyTUTeneH Oas OLUEeHKM BnaroobecrneqyeHHoCTur
TEPPUTOPUN, MOCKOJIbKY OH Y4MTbIBAE€T OCaAKM Kak Te-
naoro, Tak n X0N0AHOro nepuoja (nocnegHme BXOAAT C
MEHbLUUM YAE/bHbIM BECOM), H4TO B 60JIbLLEN CTEMNEHN CO-
OTBETCTBYET DakTnieckoMy pexvmy. CpeaHue BenmynHbl
nokasatens yBnaxHeHus (no CanoxHMKOBO) B permoHe
yxyawmnmce: ¢ 0,985 8 1988-2000rr. oo 0, 888 — 82001 -
2014 rr. (tabn. 3).
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MTOram NepBOro arpoKINMaTUYECKOro ParioHNPOBAHUSA
Benropoackoi obnacTtu, coctaBneHHoro B 1970-x rr.
[14], no Tennoo6ecne4yeHHOCTN BEereTaumMoHHOro ne-
puoza, penbedy 1 TMNam NoYB pervoH Obin pasaeneH Ha
2 parioHa. paHmnua Mexay HAMU NPOXOANIA MO U30NNHUSAM
cyMMbl TemnepaTtyp Boilwe 10°C, B 04HOM Cly4ae paBHOM
2600°C, B gpyrom — 2800°C, n nmena 3HaunTesibHOE OT-
KJ/IOHEHME OT LUMPOTHOI O HanpaeneHns, 06 bsACHsIoLEeecs
HEOOHOPOAHOCTbIO PU3NKO-reorpaduryeckmx ycnosum
Tepputopun (puc. 3).

Mo pesynbTaTtam HaGNOOEHUI PEernoHasbHOW CeTu
METEeOopPOJIOrMYECKMX CTaHUNI 3a nocnegHne 25 net B
cpenHem no 061acTy NPOM30LLIIO0 YBENYEHNE CYMMBbI aK-
TnBHbIX Temnepatyp Bbiwe +10°C Ha 300°C, adpHeKTUBHbIX
Temnepatyp — Ha 200-250°C. Mbl COCTaBUIM KAPTOCXEMBbI
COBPEMEHHOI0 arpokKIMMaTyeCckoro panoHMpPoOBaHUS
0N «CKONb3SAWMX» TPUALATUIETHUX PSALOB METEOPOJIO-
rmyeckmx HabnogeHmnin 1961-1990 rr., 1971-2000 rr. u
1981-2010 rr. (puc. 4).

Tabnvua 3. CpegHeoO6nacTHbIE NoKa3aTenm yeiax-
HeHus, %

lMokazamenb lMepuod lMepuod

yenaXHeHUs 1988-2000 22.|2001-2014 2e.
OuyeHb 3acywnmBeo 3,9% 1,8%
3acywnueo 19,1% 35,7%
Cnabo 3acyLnmso 28,8% 35,7%
OnTMmMansHO yBNaxHeHo 32,7% 23,2%
O6BuUNBLHO yBNaXHeHo 11,6% 0
M36bITOYHO yBNaXXHEHO 3,9% 1,8%
[MepeyBnaxHeHo 0 1,8%
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OnacHble arpomMmeTeoponornyeckme asnexHmsa [18],

npuBoAsLLME K NOBPEXAEHWNIO MOCEBOB Ha TEPPUTOPUN

Benropopackoii o6nactv Moryt HabnogaTbCcs B TEHEHME

BCEro roaa, Ho NPosIBASIOTCS Nepunoanyecku (tabn. 5).

B yacTHOCTUK, cOBpeMEHHasa unupkynsauma atmocoepbl

B 3HA4YUTEJIbHOW CTeneHun onpenensetr GopmMmmposa-

I'TE

HME 9KCTPEMASIbHbIX 3HAYEHUN METEOPOSIOrNYeCKUX
napamMeTpoB B JIeTHWUIA Nepuoa, cnocobCTBYeT PoCTy
TemnepaTyp BO34yxa U MOBbILLAET BEPOSATHOCTb BO3-
HUKHOBEHMUS 3aCyX.

Haunbonblias AnMTenbHOCTb NEPUOAOB C OMacHLIMU
arpoMeTeopoNOrM4eCKUMN BIEHUSIMU MPUXOAMIACH HA
1971-1980 rr. — Ha4yano COBPEMEHHbIX KIIMMATUYECKMX
n3mMeHeHuii. OcobeHHO 3TO OTPasnIoChb Ha NPOAOSI-
XUTENBHOCTU TMAPOMETEOPONOrNYEeCKNX NPOLLECCOB,

Puc. 3. ArpokinmaTtmnyeckoe panoHMpoBaHue 3a nepuos,

1890-1961 rr. [16].

CoBpeMeHHOe NoTenneHne KarmaTa, oTMeyaemoe
C 70-x rogoB XX cToneTtus, Ha NepBOM 3Tane He Ha-

LWNO OTPaXeHUsa B N3MEHe-
HUM arpokKaIMMaTnyeCcKux
YCNOBUAX BEreTayMoHHOro
nepuoga (cm. puc. 4a). MNMpn
CTaHAApPTHOM OCpPeaHEHUN
30-neTHUX paaoB MeTeo-
ponornyeckmx HabnaeHun
arpomeTeoposiornieckoe
paoHupoBaHne obnactu B
1940-1970 rr., 1961-1990
n 1971-2000 rr. ocTaBanocob
CTabUbHBIM.

C na3meHeHnem xapakrepa
atMochepHOn LUPKYIAaLMn B
1998 r. [10, 13] nponsownun
TpaHchopmMaum B TEPMU-
YECKOM pexmme NeTHEero
nepvoaa, KoTopble Bblpasu-
JNIUCb B TOM, 4TO B benropoa-
ckoi obnacTtu He cTano 1-ro
arpomMeTeoponorM4eckoro
panoHa, HO nosBunca 3-un
[15, 16], paHee xapakTepHbii
nns 6onee IXHbIX PErMOHOB
CTpaHbl (puc. 46).

MN3meHeHne arpomeTeo-
POJIOrnM4eckoro panoHMpo-
BaHUS pervoHa BAMSET Ha
CTPYKTYPY MOCEBHbIX MJIOLLA-
neln, N03BONSd BbipallnBaTb
6onee TennontobUBbLIE KyJlb-
Typbl (Tabn. 4). BnocnegHue
roabl B 0651acT aKTUBHO
BHeapsieTcs B ceBooobopoT
COsl, aKTUBM3NPYyeTCH cano-
BOACTBO 1 6ax4eBOACTRO.

HavaBwwuiica ¢ 1998 r.
POCT MEPUANOHAJILHOM Ce-
BEPHOW LMpPKynauum cpop-
MNpPOBan HeyCTOMYMBOCTb
aTmMocdepsbl, YTO NOBANASO
Ha NMOBTOPAEMOCTb Me-
TEOPONIOrMYECKNX IKCTPE-
MymoB [17] n npuBeno kK
nectabunusaunm ycnoBuii
npomspacTaHnug CenbCKOo-
XO03AMNCTBEHHbIX KYNbTyp.
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dopmMmupyowmx atMocdepHyto (186 AH.) N NOYBEHHYIO
3acyxy (387 oH.) 3a pecatuneTue B NeTHUI nepuoa, a
Takxe BbIMep3aHue 03UMbIX, 0OYCIOBIEHHOE HU3KNMU
TemnepaTtypamm Ha GOHE HEAOCTATOYHOrO CHEXHOro
nokpoea B xosiogHoe Bpems. B 1971-1980 rr. Habnoaa-

Arp THYecKne paii

TeMEEPATY] BOLIYXA B4 NP0l ¢ Temmeparypoll pime +10°C):
*t__2400.2600

I- 24002600
| 11 2600-2800
TR 1300

a)‘l 1UO10¥30£50!M

ArporkanMaTHaeckie paiionbl ( oo remepany

of 26002800 800> 310 %55
T
S EL G OF 2 I - 2800~

Puc. 4. Arpoknumatmyeckme parioHsl : a) 3a nepuogsl 1961-1990 n 1971-2000 rr.; 6) 3a ne-
pvog 1981-2010 rr.
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Tabnvua 4. XapakTeprucTuKa arpokKiuMaTu4eckvx pamoHoB [15]

Aepo- I'Ipodom«umgnb- Cymma mename- Cymma ocad-a
KJluma- | Hocmb nnepuoda co | pamyp eo3dyxa | Koe 3a nepuo
muye- cpedHecymo4Hou 3a nepuod c c memnepa- | I'TK P eKo%i”gggg:ﬁig;’;’ﬂgy pbl
cKkuli |memnepamypol ebiwe| memnepamypoli| mypoul ebiwe
paiioH +5°C | +10°C ebiwe +10°C +10°C
| 193-198 159-161 2400-2600 250-310 1,1- 03uMble KynbTypbl, OBEC, rpeynxa, kap-
1,3 TOCbensb, ropox, cBekrna, NOACOMHEYHMK
Il 198-201 159-167 2600-2800 260-280 1-1,2 03uMble KynbTypbl, OBEC, CBEKINA, Fpeyn-
xa, kKapTodenb, ropox, Kykypysa, Toma-
Tbl, NO3QHecnenasi ceekna, NoaconHey-
HWK, MOXXHO BblpalluBaTb COPro
1 200-203 165-169 2800 n 6onee 230-260 0,8-1 o3uMble KynbTypbl, rpeynxa, kaptodens,
ropox, CBekna, NogcoNTHEYHUK, KyKypy3a,
ToMaTbl, NO3aHecnenas cBekna, MoXHo
BblpaLLMBaTbL COPro, BUHOrpas

JINCb MANIOCHEXHbIE 3UMbl, HTO MPUBOAWIIO K MOHXEHUIO
TemMnepaTypbl Ha ryobuHe y3na KyLeHUs 1 BbIMEP3aHM1Io
03uMbIx (35 AH.).

Mepwog 1981-2000 rr. 6bin OTHOCUTENBHO 6Gr1arono-
JIYYHBbIM O/ CENIbCKOXO3NCTBEHHOIO NPON3BOACTBA.
[MOBTOPSAEMOCTb ONACHBIX arPOMETEOPONOrM4eCKmx
SIBNEeHN Oblyla HAMMEHbLLEN KaK B IeTHUIA nepuoa, Tak
1 3umon. CokpaTuaoCh YNCNO CAyyYaeB C 3aCYLUNNBI-
MW ABNEHUAMU B NeTHUIN nepuod. Hanbonbwnii yuiepb

Mo TeppuTtopun Benropoackoii o6nacTu pasnnuynsa
B dopmMmnpoBaHnUM BUOKIMMATUYECKOrOo NoTeHunana
NPoSABAIOTCA crieaylowmnm 06pa3om: Ha I0ro-BOCTOKE
xapakTepHble gnsa nepsoro nepuoaa (1988-2000 rr.)
cpepHue nokasatenu BKIM cmeHunmce 6onbliel Hey-
CTOMYMBOCTbIO — NOBbILWEHHbIN BKI cTanu HabnoagaTb
B 14% cny4aeB, a NOHUXeEHHbIN — B 7% cny4yaes. Ha 3a-
nage 100% cpeanunii BKI nepBoro nepuoaa B Havyane
XXI Beka gononHeH 7% noHmxeHHoro BKIT npn 93%

Tabnvua 5. MoBTOPSIEMOCTb ONACHbLIX arPOMEeTeopPOosIorMYecKux aBsieHuit Ha Tepputopumn Benropoackoi
o6nactu B TeyeHue 1971-2010 rr. (ocpegHeHo no 10-neTHMM nepuonam)

lpodomkumenbHOCMb 8 meyeHue nepuoda, OHU
Haumenosanue 1971-1980 22. | 1981-199022. | 1991-2000 22. | 2001-2010 z=.

AHOManbHO-X0noAHas noroga

31Mon 16 15
3amMopo3kmM Ha no4vse 24 48 43 31
3amMopo3ku B BO3ayxe 22 29 25 21
CwunbHas xapa 11 69
lMoyBeHHas 3acyxa 387 64 146
ATmocpepHas 3acyxa 186 35 59
CyxoBen 202 61 48
Mpan 1 2 1 1
MepeyBnaxHeHue 12 25
Bbimep3aHue 35 3

CEeJIbCKOMY XO35MCTBY MPUHECN BECEHHME BO3BPAThI
X01040B ¢ 3aMmopo3kamMu B Bo3ayxe (40-48 gH.). Cne-
aoyet otMeTuTb, 4yTo B 1981-1990 rr. dpukcmpoBanu
criyyau nepeysnaxHeHus no4YBbl B OCEHHUI Nepuoa,
3aTpyaHuBLLUME YOOPKY TEXHUYECKMX KynbTyp. B 1991-
2000 rr. ctanu HabnaaTbCs Cryyan C CUITbHOM Xapoi
(TemnepaTtypa Bo3ayxa Bbiwe 35°C), 4TO NpMBOAUIO K
YrHETEHUIO PACTEHUN.

Mepuopn 2001-2010 rr. xapakTepmnayeTcs He-
CcTabuNbHOCTbLIO YC/IOBMIA NpOM3pacTaHns BO BpeMS
aKTMBHOW BereTauuMn n npuv Nepe3nMoBKE O03UMbIX U
MHOFONETHUX PaCTEeHUI — ONacCHbIE arpOMeTeOpPOo-
rmyeckue siBfieHus Habnwoganu Bo BCe CE30Hbl roaa.
Ha ¢doHe BbICOKOW MOBTOPAEMOCTU 3KCTPEMasbHO-
BbICOKMX TEMMNEPATYP M 3aCyLUINBbIX ABJIeHN (145 oH.
C NOYBEHHOW 3aCyX0MN) OTMEYEHbI C/ly4aun C nepeysnax-
HEHMEM MOYBEHHOr0 NOKPoOBa (25 AH.), HE TUNUYHbIE B
npeabioywive rogbl.

PocT Temnepatyp B neTHuin nepmog ckasancs Ha 61o-
KNMMaTUYeckoM noTeHumane pernoHa. Ha pybexe Bekos
oH yBenuymnca ¢ 1,81 8 1988-2000 rr. no 1,85 B Hauane
XXI ctonetus. KayectBeHHas OLEHKaA ero BENIMYMHbI B pe-
rmoHe nokasana, 4to B nepsom nepuoge (1988-2000 rr.)
B 96% cny4yaes BKI1 xapakTepn3oBancs kak cpegHui, B
4% — KaK NOBbILLEHHBI’; BO BTOPOM (2001-2014 rr.) nameH-
YMBOCTb 3TOr0 NApamMeTpa BO3POCa — Hapsiay CO CPeaHNM
BKIM (81%), B 10% cnyyaeB BKI1 6bl1 NOHMXEHHbLIM, a B
9% — NOBbILLEHHbIM.
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cpenHero 3HayeHus. B ueHTpe obnacTu, rae paHblue
Habnopann 92% cpenHero n 8% noHwmxeHHoro BKIM
CMeHUIM xapaktepucTtmkun — 71% cpegHero, 21% — no-
HUXEHHOro 1 8% — nosbiweHHOro BKIN. CeBepo-BOCTOK
TEPPUTOPUM XapaKTEPNIYETCH NEPEXOAOM OT MOHUXEH-
Horo (8% cnyyaeB) n 92% cpeaHero 3HadeHusa BKIT k
YBEJIMYEHUNIO N3MEHUYNBOCTU — 14% NOHMXEHHOrO, 79%
cpenHero n 7% nosblilweHHoro bKIT.

BbiBOAbI. 32 NEPUOA NMHCTPYMEHTaNbHbIX Habio-
neHnn (1890-2010 rr.) cpemHerongoBas Temnepartypa
BO34yxa B pernoHe ygenuymnaco Ha 1,2°C. B XXI Beke
Temnbl nOoTENNEHUS 3aMmeanunuce. B Havyane nepuoaa
COBPEMEHHbBIX KIMMATUYECKNX UBMEHEHUI OTMeYanu
noTenjeHme No Tak Ha3bIBAEMOMY «3UMHEMY TUMY», C
M3MeHeHVeM xapakTtepa aTMoCHEepHON LMPKYNALUN B
1998 rooy HameTunacb TEHOEHLUMNS YBENNYEHUA TOA0-
BOW aMMANTyAbl TEMMepaTypbl BO34yXa — B OCHOBHOM
3a CYeT MOBbIWEHUSA TeMnepaTyp NeTHero nepuoaa.
3anocnegHue 25 neT B cpegHeM no o6nacTn npon3so-
LU0 YBENNYEHNE CYMMbl aKTUBHbBIX TEMNEPATYP BbiLLE
+10°C Ha 300°C, addpeKkTUBHbIX TeMnepaTyp — Ha
200-250°C.

FopoBass cymma 0cankoB B permoHe Bo3pocna
Ha 15%. Hanbonee akTMBHO yBJIaXHEHNE MEHSOCH,
HauymHaa ¢ 1970-x rr. Ho nameHeHne xapaktepa Bbl-
nagamwmx ocagkos n npeobnagaHue NIMBHEBBIX
0CcajkoB, N0 CpaBHEHMUIO C 06/10XHBIMU, GOPMUPYIOT
pa3HOHanpaBfieHHblE TEHAEHLUUN YCIOBUM YBNAXHEHNS
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TEpPpUTOPUN B BEreTaumoHHbIn nepunon. HepasHomep-
HOCTb BbiageHns ocagkos, onpegensemas oamtenb-
HbIMM 3NN304aMN C aHTULMUKIIOHANBHOW LMPKYNaumMen
atMocodepbl, yBeNMYMBaAET BEPOATHOCTbL NEPNOAOB C
atMocdepHON U NOYBEHHOW 3aCyXOW, KOTOPbIE MOTYT
CMEHUTbCHA nepuogamm ¢ 0O6UIbHBIMU NOKaNbHbIMU
JIMBHEBBLIMM OCafKaMWU.

M3meHnnacb yactoTa BO3HMKHOBEHMS ONaACHbIX
arpoKIMMaTUYeCKNX ABMIEHUI, HaHOCALWMX yLLepb cenb-
CKOX03aMcTBEHHOMY Npoun3eoacTBy. C Havana XXI Beka
YBENMYMBAETCS X BEPOATHOCTb BO BCE CE30HbI roga.
31moli Bo3pacTaeT BEPOATHOCTb HU3KUX TemMnepaTtyp
M CBSI3@HHbIX C HAMU MOBPEXAEHUIM paCTEHUN, NETOM —
3aCyLWINBbIX NEPUOLOB, CMEHAEMbIX UHTEHCUBHBLIMU
JINBHAMM, WKBANIOM U rPagoMm.

B Hauane HoBoro ThicayeneTusa B benroponackoit 06-
NacT NU3MEHWI0Cb arpoKIMMaTN4eCcKoe PpanoHpoBaHme:
1cyes nepsbll arpokKINMaTUYeCKnii panoH, KOTopbIn 3a-
MEHWJICHA BTOPbLIM, Ha MECTe BTOPOIro NOsiIBUJICA TPETUn. Ha
TeppuToprn 061aCcTU CTano BO3MOXHbLIM BblpallyBaHne
60onee 10XHbIX COPTOB CEJIbCKOXO3ANCTBEHHBIX KYJbTYP.

[Mpoucxogsuwme N3aMeHEHNs NPMBESN K MOBbLILLEHNIO
BOMOKNIMMATMYECKOro NOTEHLMaNa TepPUTOPUN, YTO B Le-
JIOM MONOXMNTESIbHO A1 Pa3BUTUS arponpPOMbILLSIEHHOO
KomMnnekca. Ho cnenyet OTMETUTb, YTO POCT 3HaveHuin BKI1
Obln He3HaunTenbHbIM (0T 1,81 oo 1,85) M npoucxoamn Ha
dOoHe CHMxXeHus nokasartenen yenaxHeHunsa Ha 10%. Ha-
6nopaeMoe yBennyeHne 3acyLuimBoCcTy MpyY akTUBHOM
pocTe TemMnepaTyp BNIETHUIN NEPMOL MOXET B Aa/IbHENLLEM
HeraTueHO ckadartbcs Ha BIK.
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AGROCLIMATIC RESOURCES OF BELGOROD REGION AT THE BEGINNING OF THE 21ST CENTURY
M.G. Lebedeva, 0.V. Krymskaya, Yu.G. Chendev

Belgorod National Research University, ul. Pobedy, 85, Belgorod, 308015, Russian Federation

Summary. The analysis of the changes in the complex of meteorological factors, determined agrocenosis productivity, was carried
out. The duration of the vegetative period with the average daily temperature above 5 degrees increased on 5-7 days during 1980-
2010. During the period from 1971 to 2014 the statistically significant positive trend of the studied parameter was noted (with the
coefficient of the linear trend of 0.4). The mean air temperature of the summer period at the beginning of the 21st century increased,
and, as a result, the agroclimatic zonation was changed in Belgorod region. At the beginning of new millennium the first agroclimatic
region disappeared and was replaced by the second region, in place of which the third region appeared. The possibility of cultivation
of more southern varieties and cultures appeared in the territory of Belgorod region. The annual sum of rainfall increased in the region
by 15%. Most actively humidification changed since the 1970s. But the change in the character of precipitations and predominance of
showery rains in comparison with continuous ones forms the differently directed tendencies of moisture conditions of the territory during
vegetation period; and the probability of atmospheric and soil drought increases. The happening climatic changes led to an increase in
the bioclimatic potential of the territory (from 1.81 to 1.85) that in general is positive for the agro-industrial complex. At the same time,
the growth of the bioclimatic potential is against the background of reduction of moistening by 10%. The observed increase in drought
with an active growth of temperatures during summer period can further lead to the opposite tendency of reduction of the bioclimatic
potential of the territory. During the modern period, the probability of dangerous to agriculture hydrometeorological phenomena for all
seasons of the year increases.
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