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AHHOTaUuA

B ctatbe 6bin NpoBedeH OOWMIA aHanu3 cuTyauuu M3MEHEeHWst knumaTta Ha Tepputopun Poccun, u
paccMOTpeHbl MOCNeACTBUS BAWSHUSA KMMmaTta Ha CernbCKoe XO3SWCTBO, BbISIBIEHbl OCHOBHblE TEHAEHLMU
N3MEHeHW, NpvBeaeHbl BO3MOXHbIE MPOrHO3bl Pa3BUTUA KNMMaTUYECKUX U3MEHEHUN B CEMbCKOM XO3SINCTBE
Poccuu.

Ocoboe BHUMaHVE yOoenseTcs TakuM MeTeOopOoSiorMYyecknM napameTpam, Kak TemMnepaTtypa, BMaXHoOCTb,
KONUYecTBO [OHEW C ocagkamu, cTaTyc BeYHOW Mep3noTbl. M3MeHeHWsa BbiSBfieHbl Ha OCHOBE [daHHbIX
eXe[HEeBHbIX U eXeMeCSAYHbIX UCCNeAoBaHUN Ha MeTeopOoriorMyecknx ctaHumsix Poccumn. 3Ty gaHHble Obinun
nepepaboTaHbl NPOrpaMMHbIMU CPeACcTBaMU U NpeacTaBreHbl B Buae rpaduyeckon nHdopmaummn, yoobHonm
ONs AanbHenLero aHanmsa.

KnioueBble cnoBa: noroHsle aHoManuu, 3acyxu, UaMeHeHus1 Knuvara, gerpagaums Be4HOW MepanoThl,
rnobanbHoOe noTenneHne, pocT TemnepaTypbl, 0Caku, BNaXXHOCTb BO34yXa.

. BBEOEHUE

KnnmaTtuyeckas cutyaumna B OTAESIbHO B3SATOM CEJIbCKOXO3AMCTBEHHON 0bnacTn aABnseTcs OgHUMM U3
Hanbonee BaXXHbIX (baKTOpOB ONsi BeOeHUs1 CEeNbCKOro Xo3sncTaa. Ll,enbro OaHHOro mnccrnegoBaHuA ABIAETCA
KOMMMEKCHbIA aHanua COBpPEMEHHbIX nameHeHnn B Poccun, B CpaBHEHUN C O6LLJ,eMI/IpOBOIZ TeHAeHUunen.
Pe3yanaTb| aHanm3a B CTaTbe npeacrtaB/ieHbl B pa3pe3e C BO3MOXHbIMU Sd)(beKTaMI/I Ha 3KOHOMUYECKYH
cutyaunio 1M BO3MOXHbIE yu.l,ep6b| Onst aKoHoMukM Poccum oT KnMmaTuyeckux uameHeHun. B Poccum
KnmmaTnvyeckme HnaMeHeHua TMpodaBnAeTCcAa Mno-pa3HoOMy WK3-3a TeppMTOpMaﬂbHOﬁ NPOTAXEHHOCTUN CTpaHhbl,
NoO3TOMY B OTAEJIbHOM pPErnmoHe KrimmatTndeckmne M3aMeHeHnAa Moryt MMeTb oTpuuaTtesibHoe BIIMAHNE, a B APYrom
MMEeTb NOJNTOXUTETbHOE.

Kpome Toro, BakHO OLIEHWTb BNUsHWME rnobanbHOro notenneHus Ha knumat Poccuu, oHO yrpoxaet
cosgaTb WNM CO3OaeT 3KOHOMMUYECKWME Yrposbl, K MpUMepy, cpeau KOTOPbIX TasiHMe BEYHOW Mep3fnoTbl U
CBA3AHHOrO C Hel [OBWXKEHWE T[pyHTa, YCUMEHMe Harpysku Ha Tpybonposoabl, yBenuyeHne apeana
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VIH(beKLI,VIOHHbIX bonesHen, COMpPsAXXEeHHbIX C aKTUBHbIMWA MNEepeHOCHMKaMUN, TaKMX KaK KOMapbl, KIeLllun,
nepecbixaHne pekKk un CcBA3aHHble C 3TUM PUCKM COKpalleHUd peyYHOro npoMbILLITIEHHOTO (J'IOI'VICTVI'-IeCKOI'O)
cyaoxoacTtBa 1 BOBCE NpeKpalleHna NCnosb3oBaHNA OTOEJIbHO B3ATbIX PEK AJA NepeBO3KN rpy30B.

Il. METOAONIOI A

MeToO0MorMyeckyo OCHOBY MUCCreqoBaHNA COCTaBMSAT CTaTUCTUYECKME AaHHbIe, NoNyyYeHHble, npexae
BCEro 13 OTKPbITbIX UCTOYHMKOB, K TakUM UCTOYHMKAM MOXHO oTHecTu PocruapomeTtueHTp, OpenWeatherMap n
APYrVX PecypcoB, Yei pofd OeATeNlbHOCTM CBSA3aH C MeTeopOosiorne.

AHanUTUYEeCKUn MeTond BOCMPUATUA U U3INOXEHUS WMHOpMauMM SBNAETCA OCHOBOMOMarawwum B
nccnepoBaHun. CpaBHUTENbHO-UCTOPUYECKUIA METO, NO3BONNI BbISBUTbL HEKOTOPbLIE MPUYMHHO-CNEACTBEHHbIE
CBSA3M B PasBUTMM KIUMATUYECKMX W3MEHEHUIA B CenbCkOM Xxo3anctBe Poccuun. [ns npoBefeHus
CTaTUCTMYECKOTO aHanu3a, PaBHO KakK M ANS HarnsagHoOCTUM U3NOXeHWs uHdopmaumu, Oblv MCnonb3oBaHb
Takne nporpaMMmHble cpeacTtBa, kak Pandas (CTpykTypupoBaHMe AaHHbIX M MX o4yucTka oT “wyma”), Numpy
(BbluMCNIUTENBHBIE onepaummn) n Matplotlib (nocTpoeHue rpacurkoB, ructorpamm u T.4.).

lll. OBCYXAOEHUE U PE3YJIbTATDI

B npouecce paccMoTpeHNA BOrMpoca 00 M3MEeHeHUM KnMmarta BaXkHO onnpaTtbCA Ha CTaTUCTUYECKUE
OaHHble. [1na aHanu3a Hamun Obinn Bbl6paHbI cneayruine OCHOBHbIE KITMMATU4YEeCKNE XapakTepPUCTUKNAL

1. CpegHeaHeBHaa TemnepaTypa Bosgyxa. lo3BonseT OaTb OOLLYH OLIEHKY CUTyauuu, Tak Kak ans
MHOTUX XUBbIX OPraHM3MOB Marble U3MEeHEeHUs1 TeMnepaTypbl OKpY)XatoLlen cpefbl MOryT Ka4eCTBEHHO BMUATH
Ha UX XXU3Hb.

2. Yncno gHewn ¢ ocagkamu. [o3BonsieT oueHUTb OOLLMIA ypOBEHb 0GECNeYeHHOCTU BNaron, Hanpumep,
ONs pacTeHui, a Takke pacCMOTPETb BO3MOXHbIV COABUI KMMMaTU4ECKOW CUTYaLun B CTOPOHY apuaHOCTU UMK B
CTOPOHY MOBbLILLEHNST BMAXHOCTW.

3. Cpe}J,HeD,HeBHOG 3Ha4YeHne BraXHoOCTU. JTa XapaKTepuctnka KOCBEHHO CBA3aHa C 4YUCIIOM OHen c
OoCagkaMu, TaK KaK npoaoJnkKuTerbHble OCadKM MNOBbIWAKT BJIaXHOCTb WU HaO60p0T. AHanorunyHo, aTa
XapaKTepUcTtnka no3BOJIAET PACCMOTPETb BO3MOXHbI CABUI KNMMaTUYECKON cutyauum B CTOPOHY apuMAHOCTU
M B CTOPOHY NOBbILLIEHNA BJ1AXXHOCTW.

4, CYTO‘-IHOB YMCMO KIMMaTUYECKMX SABNEHUN N UX KadeCTBEHHas XapaKkTtepucTtuka. [No3BonsieT B Lenom
OLIEHNTb U3MEHEHME KNMMaTa, U Takke BO3MOXHbIE 3KOHOMUYECKME BANSHUS OT 3TUX SIBMEHUN.

Bbino pelleHo cobpaTb KOHCONMMAMPOBAHHYID XapakKTepuUCTMKY Mo knumarty. [dataceTbl Ans aHanusa
Obiny B3ATHI C canTa “PefeparnbHoi Criyx0bl N0 rMAPOMETEOPOSIONMM U MOHUTOPUHTY OKpyXKatoLleln cpeabl”. B
JaraceTax nNpeAcTaBnieHbl JaHHbIE MO BCeM 4 napameTpam, OnMcaHHbIM Bbille, HaunHasi ¢ 1966 roga. [aHHble
ObinM cobpaHbl Ha MeTeoCTaHLUMSAX, PacnosloXeHHbIX Ha Tepputopun Poccunm, po pacnaga CCCP - Ha
Tepputopun PCOPCP. [aHHble C HEKOTOPLIX METEOCTaHLMI MO OTCYTCTBOBATb, OHU ObINU ONyLLEHbI AN
YUCTOTbI aHanM3a ycpeaHeHHbIX nokasartenen. Kpome Toro, B OCHOBHOM [aHHblE OTCYTCTBOBaNW ANsi CTaHLMI
KpanHero ceBepa 1 KpanHero BocToka Poccum - Bce Te TeppUTOPUK, HA KOTOPLIX B LIENTIOM He ChOKYCMPOBaHO
Halle uccrnegoBaHue.

[nsa arperaumn aHanu3a no TeppUTOPUSM Mbl peLunnu pasbutb 3T AaHHble No deaeparnbHbIM OKpyram
Poccumn - ato Hanbonee ygooOHbIN MHCTPYMEHT, Tak Kak B LiernoM, Kaxabli u3 denepanbHbiX OKPYroB nMeet
CBOW COBCTBEHHbIV XapaKTepHbIN KnMMarT.
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Puc. 1. ®epepanbHble okpyra Poccumn

Kpome paszgeneHnss no depepanbHbIM OKpyraM, Takke [aHHble Obinv nodeneHbl no npu3Hakam
nokasaTtenu m3 “semMmrnegenibd4eckon 30HblI” U MokasaTenu un3 “xonodHonm 30Hbl”. Poccusa nopgeneHa nuHWen

(kpacHas NUHKUA Ha pUcyHKe 1), NpoxoasLyen:

1. OT 64° ponroTbl 4O XXHOWM rpaHuubl Poccuun; oT 3anagHon rpaHuubl Poccun go 90° gonroTbl.

2. O1 60° ponroTel o KHOM rpaHuubl Poccuu; ot 90° gonrotel Ao 130° gonroThbl.

3. O1 55° gonroTbl 4o KXHOW rpaHuubl Poccun; 190° gonroTel 40 BOCTOYHON rpaHuubl Poccun.

Takoe pasgeneHue obycrnoBreHo TeM, YTO “NokasaTeny U3 XONOAHOW 30HbI” MMEKT LUMPOKUIA Ouana3oH
BO3MOXHbIX pe3ynbTaToB Mo TeMnepartype (370 OAHU U3 camblX XONOAHbIX PErMOHOB Poccum), a Takke yacTote

pOCTa nodaBJieHNA KInnMaTn4eCKmnx N3MEHEHWIA.

KayecTBeHHOCTb [faTaceTa o6ycnosneHa KonmMyecTBOM nokasatenen. [lo BbI60pKe TeMneparypbl,

BMaXXHOCTW M OHeW ¢ ocagkamu bonblue 1 MM aHanu3 NpoBefeH Mo JaTaceTy, MMeKLeMy:
1. 26845 3anucen ot 1966 roga go 2020 roaa.

2. Hdopmaumsa ¢ 512 meteoctaHuun. M3 Hux 356 HaxogaTcs B 3eMrieesibYecKon 30He.

lMpoaHanuanpoBaHa cuTyaumsi No TemnepaType. BbiBegeH rpadwvk cpegHerogoBon TemnepaTtypbl Mo
Bcen Poccum (no Bcem meTeocTaHumsiM). Ha puCyHKe HWXKe: CMHMM LBeTOM rpadvk Temnepartyp, 3efeHbIM

LBETOM - MeanaHa Temnepatyp 3a nepuog ¢ 1966 go 2020 roga, pasHas - 0.531 °C.
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CpepgHerogoBas TeMnepaTypa no Bcel Poccum
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Puc. 2. CpegHerogoBas Temnepartypa no sceut Poccum

M3 rpaduka BmaHo, 4to c 1996 roga Habnogaetcsas 4eTkas TeHAEHUMS pocTa CpeaHeroaoBoOWn
TemnepaTypbl. Bce nocnepyowme roga okasanuch Bbeille MeguaHbl, kpome 1998, 2006 rogos (He Gornee, Yem
Ha 0.5 °C Hwmxe MeauaHHoro 3HadeHus)) m 1996, 1998, 2001 roga (nNpakTUyeckn nexaT Ha meguaHe U
OTNMYaTCa OT MeANaHHOro YpoBHs He 6onee Yem Ha 0.015 °C).

HaunHasa ¢ 2011 roga, cpegHerogoBasi TeMmnepartypa Boobue He onyckanack Hwke 0 °C 1 npogormkuna
pactn. TemnepaTtypa Bblpocrna OT CaMOro MuHMManbHoro 3HadeHus B 1969 roay, pasHoro -3.11 °C, pgo
makcumanbHoro 1.78 °C, 3adumkeuposarHoro B 2020 roagy. PasHuua mexay kpaeBbiMu 3HaYeHusMmn pasHa 4.89
°C.

Ecnu nepeiitn oT cyxux umdp K obLemMy aHanmay, MOXHO FrOBOPUTb O CTabUIIBHOM poCTe TemrnepaTtypbl
B Poccun ¢ Hayana XXI| Beka. NokasaTenbHbI pocT obLien cpegHeroqoBor TeMnepatypbl paseH 1.69 °C, yto
COOTHOCUTCA C JaHHbIMW pocTa OOLEMMPOBON TeMmnepaTypbl. AHANOMM4YHO, TaKOW >Xe POCT TemnepaTtypbl
nmeetcs B Kutae, Tam yctaHoBurcs Ha yposHe 2 °C.

Ons Poccun pocTt Temnepatypbl 0COOEHHO KPUTUYEH, Tak kak 0o 65% Tepputopumn Poccun — paioHbl
BEYHOW Mep3NoThl, KOTOPblE B MOCMeHUE rofbl HauyMHaT cTabwunbHO OerpaguMpoBaTb, TO €CTb Ha4dMHalT
OTMep3aTb 1 X O0LLMIA YPOBEHb TeMMNepaTypbl MOBbILLAETCA.

MpoaHanuanpoBaHa cuTyauuss MO TemnepaType OTAENbHO MO 3eMrefernbyeckuMm 30Ham. BbiBeneH
rpadouk cpegHerofoBoOM TemnepaTypbl OTAENBbHO MO 3eMreferibyeckMM 30HaM. Ha pucyHke HuXKe: CUHUM
LuBeTOM rpaduk TemnepaTtyp, 3efieHbIM LBeTOM - MeauaHa Temnepartyp 3a nepuog ¢ 1996 go 2020 roga,
paBHas - 2.492 °C.
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CpeuHero,u,osaﬂ TEMNEPATYPa No 3eMyiedeJ/IibHECKM paﬁOHaM
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Puc. 3. CpegHerogoBasi TemnepaTtypa no semnegenb4eckum paimoHam Poccuum

CpegHerofoBas TemnepaTtypa

Mpadmk Ha pucyHke 3 npoJofkaeT MoKasbiBaTb Ty >Xe TeHAEHUMI, Kak rpacmk Ha pucyHke 2
(cpemHerogoBas Temnepartypa no Bcel Poccun) — TemnepaTtypa pacTteT. [locne BbigeneHust obnactv aHanmaa
Ha Temnepatypbl N0 3eMrefernbY4eCckMM 30HaM, MOXHO 3aMeTUTb, YTO TeMnepaTtypa HU 3a OaWH U3 NepUOAOB C
1996 roga He Obina Hwke 0 °C n kak pa3 B 1996 mMmena HauMMmeHblluee 3HadeHue paBHoe 1.508 °C. B
3emriegenbyeckmx 3oHax MMHUMarnbHas TemnepaTypa 3a Bce nepuofbl ¢ 1966 roga 6bina - 0.618 °C.

Cnegytowme rpaduky NokasbiBaloT pacnpeaeneHne cpegHeCcyTOMHOM TemnepaTypbl TEPPUTOPUANbLHO Mo
deneparnbHbiM okpyram Poccuun. NMokasaHbl 4 rpaduka - Ha Kaxablil U3 BpeMeH roga.

Jlerenpa ons Bcex rpadpvkoB Ha PUCYHKe 4.

Cesepo-IanaoHuin denepansHsIA CKpYT
Ypansckui thenspansHeli oxpyr
CHEMpCEWA degepanbHBIA oKpYT
MpHBONACKMA hefepaneHbld OKpYyr
LUeHTpanbHeA depepaneHeIR CrpYT
NaneHeBOCTOYHEIA e gepaieHbIA OKpYT
FO#HBIM ©edepanbHeR SKPYT
Cepepo-KaBKazCKMA fenepansHbId OKpyr

Puc. 4. IlereHaa ona temnepaTtypHbIX rpacpMKoB Mo OKpyram
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Mo rpadmky 3uMMHUX TemnepaTyp (PUCYHOK 5) BMAOHO, 4YTO B CpedHEM 3UMHSAS Temnepartypa He
nameHsietcs 3a nepuog ¢ 1996 no 2020 roa, pasnuyasick Ha - 5 - 8 °C B kaxgom okpyre. Kpome aToro, BugHbl
xapakTtepHble “ambl” B 2001, 2003, 2006, 2010, 2017 rogax -— 3T0 Bce xonogHble 3uMbl. OCOBEHHO X0NOOHON
okasanacbk 3uma B 2010 rogy, BO BpeMs KOTOpOM 3adMKCMpoBaH Ha MeTeocTaHumn Xocena-Xapa B HeHelkom
aBTOHOMHOM OKpyre MMHMMYM TemnepaTtypbl Bo3ayxa, Koraa-nnbo 3apernctpupoBaHHbii B EBponie - 57 °C. B
obLen xapakTepucTuKku, 3a nocrnegHee Bpemsi xapaktep 3umM B Poccum He MeHsncs, 3a UCKIYeHneM
XONOAHbIX aHOMarnbHbIX 3UM, KOTOPbIE Cy4YanuCh PerynspHoO Ha NPOTSXKEHUN HECKOMNbKUX NeT.

CpelHee 3Ha4yeHWe TemMnepaTypbl B OKpyrax no rogam: 3uMa
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CpegHaa TeMnepaTypa Mo BpemMeHu roga: 3MMa

Puc. 5. CpeaHee 3HavyeHMe cpegHECYTOYHOM TemMnepaTypbl 3a 3MMy Mo OKpyram

Mo rpaduky BeceHHMX TemnepaTtyp (PUCYHOK 6) BUOHO, YTO B CPeOHEM BECEHHAA TemnepaTypa pacTteT
3a nepuog ¢ 1996 no 2020 roa, yBenuyuB CBoe cpefHee 3HadeHwe Ha 2 °C. Kak u B crnyyae C 3MMHUM
rpacdonkom, BUAHbI xapakTtepHble “ambl” B 2001, 2006, 2010 rogax -— aT0 NpPogorKeHne XonoaHbIX 3um. Kpome
aTMX faat, BugHbl “ambl” 3a 2013 n 2018 roga - 3TO yXe XOrofHble BeCEHHWe Mnepuoibl Npu B CPpedHeM
HopmanbHol 3umMe. OcobeHHO xonoaHble BeceHHue nepuodbl Obiv B 2001 1 2010 rogax. MoxHo caenaTtb
BbiBO4, 4TO B Poccum TemnepaTypa 3umbl BNMsieT M Ha TeMnepaTtypy BeCHbl, pocT oblien cpepHewn
TemnepaTypbl Ha 2 °C obycrnoeneH 3a cyeT 6onee Tennoro MecsiLa masi.
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CpefHee 3HaYeHMe TeMnepaTypkl B OKpyrax no rogam: BecHa
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Puc. 6. CpeaHee 3Ha4yeHMe cpeAHECYTOYHOM TeMNnepaTypbl 3a BECHY MO OKpyram

Haunbonee nHTepecHbIM Nepruodom Ans aHanu3a sBnseTcd neTo. ['paduk neTHMx TemnepaTyp (PUCYHOK
7) npodorkaeT nokasblBaTb POCT CPeAHEN TeMNepaTypbl, aHarorM4yHo, Kak 1 B criydae ¢ BECHOW, pocT Ha 2 °C,
HaunHasa ¢ 1996 roga. OcobeHHo xapakTepHo BuaeH poct ¢ 2004 roga ansa KOxHoro n CeBepo-KaBkasckoro
OKpYroB, rge Temnepatypa pesko Bo3pocna Ha 2 °C u 3admkcmpoBanacb Ha obuem yposHe ¢ 2014 roga ans
KOxHoro okpyra 24 °C, ansa Ceepo-KaBkasckoro 22 °C. BugeH o4veHb oTyeTnumBbIi “xpebet” 3a 2010 — aT0
OOVH M3 CaMbIX >XapKUX aHOMarbHbIX nepuofdoB B Poccun. AHOManbHas apa B 3TOT rof crana OgHOW U3
MPUYMH MacCoBbIX MOXapOB, CONPOBOXAaBLUMXCS HEObIBaNsIM CMOroM B psiae ropodoB U pernoHoB. [Npreena k
3KOHOMMYECKOMY M 3Komormdeckomy yuepby. Mo cBoemy pasmaxy, NpPOLOIDKUTENbHOCTM M MO CTEMEHU
nocnencTBuU xapa He MMena aHarnoroB 3a 6ornee Yem BEKOBYHO MCTOPUIO HabnoaeHui norogbl. Ocobo xapkoe
neto Habnoganocek B 1998, 2016, 2018, 2020 rogax. Kpome atoro, 3a nepuog ¢ 1996 go 2020 roga He 6bino
XOMOAHbIX NETHUX MecsueB, KoTopble Obl Ha rpadwuke BbIMMSAEnM Kak “ambl’, YTO MOATBEpXAaeT obLiyio
TeHOEHLMIO MOBbILLEHUS CpegHen TemnepaTypsbl.
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CpepHee 3Ha4yeHne TeMrnepaTypbl B OKpyrax rno rogam: Jleto
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CpenHaa TeMnepaTypa No BpeMeHu roaa: JleTo

Puc. 7. CpegHee 3HaueHUe cpegHeCYTOUYHOW TemMnepaTypbl 3a JieTo No OKpyram

3aKnunTENbHLIN Nepuod AN Halero aHanmMsa — OCeHb, rpaduk TemnepaTyp OCEHM MO OKpyram Ha
pucyHke 8. 3gecb TeHOeHUMsa pocTa TemnepaTypbl Takke MPOAOMKaeT MPOCMEXMBATbCHA, HO OHAa CIOXHO
OLleHMBaeTCHa 13-3a TOro, YTo TeMnepaTypa OT roga K rogy MoXeT ckauykoobpasHo uameHaTbes o 4 °C, Ho Tak
unu nHade ¢ 1996 roga cpefHAa OCEHHASA TemnepaTtypa Ang BCeX OKPYroB BbIpOCHa M pa3HuLa yCcTaHOBMMIach
nopsigka 0.7 °C, 4To He ABNAeTCs 3HaunTenNbHbIM nokasarteneMm. CoOBCTBEHHO, OCEHHMI Nepuo He nokasbiBaeT
XapaKTepHOro pocta TemnepaTtypbl, Aaxe B paspe3e OKpyroB. ['padwuk no Bcem okpyram, kpome CeBepo-
Kaekasckoro u KOXHOro, nokasbiBaeT, YTO TeMnepaTypa B CpeAHEM OCTaeTCsl Ha OLHOM M TOM K€ YPOBHeE.

Takum obpasom, B pesynbraTe aHanu3a M3MEeHeHUs TemnepaTtypbl Ha TeppuTopum Poccun, MOXHO
coenatb BbIBOA, 4YTO Habnwogaetca ycTonumMBas TeHOEHUUS pocTa CpefHedHEeBHOW TemnepaTypbl. Tak,
HaunMHaa ¢ 1966 roga, k 2020 rogy TemnepaTypa Bblpocrna Ha 1.69 °C. 3ToT 3HayeHWe He ABNSETCS
BPEMEHHbIM  YBENMYEHMEM B CBA3M C aHoOMarbHbIMM  pakTOpamMu, HedoCTaTKOM  [aHHbIX — Unu
HeKka4yeCTBEHHOCTbLIO AaHHbIX — 3TO yXe 3adUKCMPOBaHHbIN hakT pocTa Temnepartypbl. Hanbonee xapakrepHo
N3MeHeHVs1 BUOHbI B pa3pese ce30HOB. CpeHASA BECEHHSS U NETHAS TemnepaTypa U3aMeHunacb B cpegHeM Ha
2 °C, oceHsia Ha 0.7 °C, Torga kak 3uMMHSISi NpakTU4eckn He uameHunacb. K coxaneHuto, TeHOeHUMn pocTa
TemrnepaTypbl COXPaHSKOTCS, TaK, HaNnpuMep, TemnepaTtypbl neTa Ans HeKoTopbiX okpyroB Poccum ¢ 2013 roga
He CHMXarnucb, a TONbKO pocnu OT 3HayeHus Temnepatypbl B 2013 rogy. lNepeyuncnerHHble TeHOEHUUW, Kak w”
MHOrMe ppyrme OcCoBEeHHOCTM MEHSIIOLWErocsa KnmMaTta pasnuyHbIX YacTen Tepputopumn Poccum, okasbiBaloT
CYLLIECTBEHHbIE BO3OENCTBUS Ha YCIOBUS XU3HW FpaxdaH M COLManbHO-3KOHOMUYECKYH AESATENbHOCTb.
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MNocnencteus 6bICTpOl7I N3MEHYMBOCTH KnnmMmaTn4eCcknx ycnoavu7| NPOABITIAKOTCA B pOCTE
NOBTOPAEMOCTW OMNacCHbIX TMAPOMETEOPOJIOTNYECKUNX SABMEHNI (I'IaBOD,KVI N HaBOOHEHWUA, CHEXHbIE JMTaBUHbl U
Ccenn, yparaHbl U WWKBalbl U gpyrue FIBﬂeHVIFI) N B yBEINIM4eHnn He6J'IaFOFIpI/IFITHbIX Pe3Knx N3MeHEeHM noroapl,
KOTOpble MNpuBOOAT K OrFpoOMHOMY coumnaribHO-3KOHOMUYECKOMY yu.l,ep6y, HenocpeacTBeHHO BIMUAKT Ha
SQ)(beKTI/IBHOCTb OeATeNIbHOCTU TaKuX >XXWU3HEHHO-BaXXHbIX CEKTOPOB 3KOHOMMWKKM, KaK 3HepreTuka (B nepByro
oyepenb rwu,posHepreTMKa), CeNbCKOXO3FMCTBEHHOE MPOU3BOACTBO, BOAOMNOSbL30BAHNE U BO,U,OI'IOTpeﬁﬂeHMe,
pe4yHoe M MOpCKOoe CcyaoxoacTBO, XUIMULWHO-KOMMYHalribHOe XO35MNCTBO.

CpepgHee 3HaYeHWe TeMnepaTypbl B OKpyrax no rogam: OceHb

CpenHaa TeMnepaTypa No BpeMeHn rona: OceHb
=

I o
& & & F s
lon

Puc. 8. CpeaHee 3Ha4YeHMe cpeAHECYTOYHOW TeMMepaTypbl 3a OCEHb MO OKpyram

PocTt cpegHein Temnepatypbl Poccum Takke CTOUT pacCcMOTpeTb Kak OCHOBonorarawwmi akrop ans
Jerpagaumy BeYHOM Mep3rnoTbl Ha Tepputopumn cTpaHbl, oT 60% [0 65% KOTOpPOW OXBayeHO BEYHON
Mep3rnoToi. 1o 3aBepeHnsiM aKkcrnepToB, B Poccun Hayanocb ycTonyMBoe oTTanBaHue BeYHOW Mep3noThl. [log
BMMSHMEM MOTENNEHNS KNMMaTta bygeT npoucxoauTb Aerpagaunsi BEYHOM Mep3roThl, BKMYasi yBernvyeHue
TOJLUMHBI CE30HHO-TaNoro cnos (puc. 9) n oTpbIB 3amMmep3atoLLel YacTy 3TOro Crost OT rMYOMHHbLIX TOSLL, BEYHON
Mep3rnoTbl. TyHOpoBble nNaHAwadTbl OTNMYAOTCA BbICOKOM YSA3BMMOCTBIO K BHELHUM BO3OEWCTBUAM, U
npoTavBaHWe MHOrofIeTHE-MepP3nbIX FPYHTOB OyaeT conpoBOXAATbCS WX MpocagkaMv U yMEHbLUEHUEM
MPOYHOCTHBIX XapaKTepucTuk, oOBOOHEHMEM WU OOCbIXaHWeM TeppuTopuu. JTO BrieveT 3a cobon yrposy
HaOEeXHOCTU U YCTOMYMBOCTU CTPOUTESIbHBLIX KOHCTPYKLUMIA U MHXEHEPHbIX COOPYXEHUW, HE roBops yxe 00
YXYALWEHUN YCNOBUIA AN TPaAULMOHHOIO XpaHeHUst MPOAYKTOB B morpebax goMalUHMX XO3\NCTB. [NaBHble
PUCKM KacatoTCa OOBbEKTOB XO3SANCTBEHHOW MHAPACTPYKTYPbl U MarncTparnbHbIX TPYOONPOBOAOB, YTO OCOOEHHO
Ba)XXHO A11s TeppuTopun ceepa 3anagHor Cnbupu, yuntbiBast HU3UHHBIA Y PABHUHHBIA XapaKkTep MECTHOCTM C
npeobnagaHnem rpyHTOB OPraHUYEeCKOro MPOUCXOXAEHUS, a TaKKe Hanvune B 3TOM palioHe KpyrHenwlen
ra3oHOCHOW NPOBUHLMM, ABNSAIOLLENCS OCHOBHBIM MCTOYHUKOM pecypcoB rasa Poccuu.
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Jlerpaganua Ee4HOH MEP2IOTEL

Ha TeppHTOpHH PoccHH

K cepeaune XXI B

aasa cuenapusa RCPS 5.

Tloxazaner paccauTaHHEIE C NOMOIIEIO

aHCcaMOI% KIHMaTHYecKHX Mogeaei CMIPS
30HEI CE30HHOro nportaneanus (1)

U CE30HHOro npoMep3anui (2)

B cepeHEe (BEEepXY) H B KoHIE (BHH2Y) X XI Bexa

AJA CYTJIHHHCTEIX IOYE;

(3) — z0mHa mepexoza OT pexHMa
* CE30HHOTO NPOTAHBAHHS
K PEXKHMY CE30HHOTO IPOMEP3aHHS
” ‘ f’ ' B BEPXHEM 3-METPOEOM CJIO€ PPYHTA:
(4) — monoxeHue rpaHUIE
30HEI BETHOH MEP3IOTEI
TI0 MOZETEHBIM pacgeTaM,
oIpefeaseMoe KaK IOI0KeHHE

. : S HYJIEBOH H30TEPMEI Ha IIIyOHHE 3 M.
= — ) 5 =
== _3, ——3 (5) — coBpemenHas HaOIOJaEMad IPaHHLIA
| ~
—_— 30HEI BEYHOH MEP3I0TEL

Pwuc. 9. derpapauus Be4HOM Mep3noThbl Ha Tepputopumn Poccum B cepeamnHe XXI Beka

lMpn coxpaHeHMU TeHAeHUMM pocTa CcpedHedHEeBHOW TemnepaTypbl, BeyHas wMeps3noTa 6yger
npogospkaTb OTTamMBaTtbh. Tak, Hanpumep, NO NporHo3am K KoHuy XX| Beka rpaHuua 30Hbl pexuma Ce30HHOro
npomMep3aHns B BepxXHEM 3-MEeTPOBOM rPyHTE CMEeCTUTCA B [Ba pasa K CeBepy OT CBOEro W3HayarbHOro
MONMOXEHWs, NUWb B HEKOTOPbIX MecTax (ropHble TeppuTopun) OCTaBLUMCb MPaKTUYECKU HEN3MEHHOW.
EcTtecTBeHHO, Aerpagaumsi BeYHOW Mep3MOTbl HECET OrpoOMHblE 9KOHOMMUYECKME W IKOMOrMYeckue PUCKA U
noTtepu.

Kpome Temnepatypbl, OOHVMM W3 BaXHbIX KIUMAaTUYECKMX MapameTpoB HABMSAETCS YUCHIO AHEen C
ocagkamu bonee 1 MM, Tak Kak HedOCTaTOK OCaAKOB MPMBOAWUT K KMNMMaTU4eCKOMYy SIBMEHMI0O — 3acyxe, a
M30bITOK K NaBogKaM M HAaBOOHEHMAM. AHanNM3Mpys CUTyaLMIo C KONMYECTBOM OHEN C ocagkamu bonee 1 mwm,
MOXHO cAernaTb BblBOA, YTO B 3TOM MOJie HET YeTKo HabnwgaeMon n ctabunbHon TeHaeHumn. MpucyTcTBytoT
ocobble 3acywnmeble roga, kak npumep 2018, 1992, 1982.
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CpefHee 4ucno AHeR no okpyram ¢ ocaakamum bonee 1mMm

depnepasbHbie oKpyra

0o HEE [1aNbHEBOCTOYHbIA BN CubupcKWir
I [pYBOMKCKINIA B YpanbcKuin
I Cesepo-3anagHbii n UeHTpanbHbIA

Il Cesepo-Kaeka3sckinin B KOXKHbIN
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Puc. 10. N'mcTorpamma uucna gHen ¢ ocagkamum 6onee 1 mm

Oanee, Ha pucyHke 10 npuBedeHa rmctorpamma, oTobpaxatroLasa cpeaHeroqoBoe 3Ha4YeHne 0caakoB no
okpyram. Pasmax mexay okpyramu n BENMYUHOM 0cagKkoB cocTaBnseT okono 400mm. Hanbonblune “npocagku’
no nokasaTensMm npuxogaTcd Ha nepuwogbl 1973 - 1975, 1979 - 1982, 1996, 2010, 2013, 2017 rr. Ha
BO3HMKaloLLMe B TO BpeEMSA Nepuofbl 3acyxu otpearmpoanu u CMU [2-6].
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Konin4ecTBo 0CaflKOB B OKpyrax rno rogam

5000 ®epepanbHble OKpyra
B [anbHeBOCTOYHbBIA BN Cubupckun
N TpUBOJIKCKURA BN YpanbCKuii
Bl Ceepo-3anafHblil I LeHTpanbHbIA
BN CeBepo-KaBKasckui B OKHbIA

3000

2000

KonuyecTeo ocaakos, MM

PucyHok 11 - F'uctorpamma ocagkoB no oKpyram

Bonbluoe BNUsiHAE HA 3KOHOMMKY U KNUMAT B LIENIOM BIUSIIOT TaKKe NPOUCXOOSILLUME CTUXMINHBIE SIBMEHUS.
[nsa uccnepoBaHua faHHOW TeMbl, Obln NonyveH AaTaceT AaHHbIX BCEX NPOTEKaloLWUX CTUXUMAHBIX SBNeHni. B
faTaceTe Obln NPou3BedEH OTCEB, MO KOTOPOMY ObiNMM OCTaBneHbl Hanboree onacHble CTUXUAHbIE SIBNEHUS:
CHeXXHasi Mrma, poca, NeAsiHo AoXAb, WKBar, rpad 1 Ap. danee, 6bi1o NoACHUTAHO YACTO SIBMEHMUIA HA KaXKaoM
CTaHUMW 1 NMPOU3BEAEHO MX CYMMUPOBaHKe Mo roaam v okpyram. Pe3ynbTtaTt npuBeféH Ha pucyHke 11.

YMCNEeHHOCTb CTUXUINHBIX SIBIIEHWUIA HE TEPNUT CUMbHbLIX M3MeHeHUI B nepuog ¢ 1966 no 1976 rr., ogHako
nocrne 3Toro YMCNEHHOCTb CTUXUIHBIX KaTacTpod yBenuumnock B 2 pasa. C 1976 roga no HacTosilee Bpems,
YMCIIEHHOCTb OMACHbLIX CTUXWWHBLIX SIBIEHUA HE CUMBbHO M3MEHMUNacb MeXay rogamu, O4HaKo K HacTosLemy
BPEMEHN MMEETCHA TEHAEHUMSA K CHUXKEHMIO.
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KonuyecTBO CTUXUIAHLIX ABAEHWA No OKpyram

denepalbHble OKpyra
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PMCyHOK 12 - FMCTorpamma YUCIIEHHOCTU CTUXUWHbIX ABNIEHUIX NO OKpyram

Ons Poccuun xapakTepeH pocT TemnepaTtypbl, NPEBOCXOAALLMIA MO CBOEN BENMYMHE CPELHUE MO MUPY
nokasatenu B 2,5 pasa [7]. Takas TeHAeHUMs pocTa TemnepaTypbl CBsi3aHa, B OCHOBHOM C OOLLEMUPOBbLIM
SIBMEHNEM, MNONyYMBLUIMM Ha3BaHue rrnobanbHoe noTenfieHne, BO3HUKWIUM B pe3ynbTaTte YeroBeYvYeCcKon
gesTenoHocTh, 0 4ém nogpobHo nucan AkatoB [1.B. B cBoen nybnukaumu [8]. Kpome Ttoro, Akatos [1.B.
CUMTaEeT, YTO sIBMEHNE HEeCET 3a cobor HebrnaronpusiTHble NOCNEACTBUS ANSA CENbCKOXO3SANCTBEHHBLIX OKPYroB:
npexage BCero pocT ANUTENbHOCTU MepuodoB 3acyxyM W OOBOSbHO pe3kue CKayku TemnepaTypbl BO34yXa.
OpyruMmun o6wyMy nocrneacTBusaMM AaHHOW NpobnemMbl SBASIOTCA NPUPOAHbIE KaTaknuambl, “BblcBoboXaeHme”
OpeBHMX BO3OyauTenen GomnesHenm M3 CeBEpHbIX NbAO0B, 3aTonfieHune uenbix ctpaH u 1.4. [9] K ogHomy u3
NPOSIBMEHUA rnobanbHOro noTensieHMsl MOXHO OTHeCTW Gonbluve no BenuyuHe nepenagbl Temnepatyp [10],
YTO OKa3blBaeT BNNSAHME KaK Ha CENbCKOXO3SANCTBEHHYO AeATEeNbHOCTb, Tak 1 Ha 340poBbe Yenoseka [11, 12].

[na ycTaHOBNEHUs akTyanbHOCTM NpobnemMbl B HOBOCTHOM NOBECTKE, ObiN NPOM3BEAEH CTAaTUCTUYECKUN
aHanu3 nyonukauum HOBOCTHbIX WHTepHeT-u3gaHuii. Ha pecypce kaxgoro msdpaHHOro HOBOCTHOMO M3OaHus
[13-19] 6bina npousBeneHa Buirpyska crtaten 3a nepuog 1998-2021 rr. [lanee, Obin Npon3BeAeH OTCEB CcTaTew
Mo HanmuuMi B UX TekcTax ppas, CBsA3aHHLIX C rnobanbHbiM noTenneHMem. Takumu dpaszamu BbICTYMWMK:
rnobanbHoe, NoTenneHne, TasHue, NbOOB, YITEKUCTIbIA B yCEYEHHOM (B 06r1acT OKOHYaHUS CrioBa) BapuaHTe.
BaHO OTMETWUTb, YTO NPOM3BOAMNMCS MOACHET He O0OLlero 4vucna BXOXAEeHWUA pa3 B TEKCT cTaTeu, a
KONMMYeCTBO CTaTel, KOTOpbIX B CBOEM TEKCTE MMEIT NpuBeAeHHble dpasbl. Nocne oTceBa, gaHHble Obinu
CrpynnmpoBaHbl MO UCTOYHMKaM 1 rogam. OTpaxarowas pesynbtaTel ArarpamMmma npuBefeHa Ha pucyHke 12.
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Yucno ynoMmuHaHwin rnobansHoro notenneHna e CMU
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Puc. 13. Yucno ynomuHaHum rmo6ansHoro norenneHmsa 8 CMU

Kak MoXHO BugeTb M3 pesynbtaToB, npobnema rnobanbHOro NOTEnneHns ABnseTcss 0COBEHHO OCTpon
Kak ansa mupa, Tak n ana Poccun. BnusiHme rnobanbHOro notennieHnss OCOBEHHO 3aMeTHO Ha paHee
npeacTaBreHHbIX B [AaHHOW cTaTbe rpadmkax (Hampumep, Ha pucyHke 3): MOXHO Habniogatb SBHYHO
KoppensAumio Mexay AaHHbIMU O TemnepaType W YNoMMHaeMOCTW sBfieHus. Ha MOMEHT HanmucaHus OaHHOW
CTaTbM, akTyanbHOCTb NPO6eMbl HAXOAMUTCHA Ha CBOEM MWKE M MMeeT TeHAEHUMIO K AanbHenwemy pocTy [15].

IV. 3AKITIOMEHUE

B HacTosilem mccnegoBaHum Obinv MpoaHanM3MpoBaHbl METEOPOSIOrMYeCcKne gaHHble HaumHasa ¢ 1966
no 2020 rog. OTM JdaHHble ObiNMM MNpoaHanUM3npoBaHbl, BbiBEOEHbl B rpadmyeckom Buae W MNOAyYnnu
cnegyolimne pesynsTaTbl:

1. B Poccuu nget ycTomumBbI pOCT CpegHErogoBOM TemnepaTtypbl. 3a MCCNeAoBaHHbIA Nepuod pocT
cpepHeropoBon Temnepatypbl Bo3ayxa (b=0.3°C/10 net, D=16%), ¢ 1976 roga ckopoCTb pocTa CpeaHerogoBom
TemnepaTypbl yBenuumeaetca o 0.46°C/10 net (D=33%): TpeHabl 3Ha4Mmbl Ha 1%-m ypoBHe. Ha obwem
ypOBHe, HauvMHaa c¢ 1966 ropga, k 2020 romy TemnepaTtypa Bbipocna Ha 1.69 °C.
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2. B Poccun Habnogaetca crabunbHasi TeHOeHUMs Oderpajauuv BeyHol MepsnoTbl. CBA3aHO 9370,
€CTECTBEHHO B MeEpBYl o4depedb, C YyBenMYeHueM TemnepaTypbl. lpy CcOXpaHeHUM TeHOeHUuM pocTa
cpeaHeOHeBHOV TemnepaTypbl, BeyHast MepanoTa OyaeT npodoskaTb OTTauBaTb. Tak, Hampumep, Mo
nporHo3am K koHuy XXI| Beka rpaHuLa 30Hbl pexyMa Ce30HHOro NpoMep3aHns B BepXHEM 3-METPOBOM FpyHTe
CMEeCTUTCH B [Ba pasa K CeBepy OT CBOEro M3Ha4arbHOro MorioXXeHUsl, Niilib B HEKOTOPbLIX MeCcTax OCTaBLUUCh
npakTUYeckn HemsmeHHoW. EcTecTBeHHO, Oerpagaumns BeYyHOW MepanoTbl HECET OrpPOMHbIE 3KOHOMUYECKUE U
3KOMOrMYeckme pucku 1 noTepu.

3. lMpobnema u3MeHeHW knumaTta W, B 4acTHOCTW, rnobanbHOro MoTensieHus CTaHoBWUTCA Bce Gonee
obeyxaaemonn B CMW, opraHusyloTca camMmuTbl U BCTpedM Mo Bonpocam u3mMeHeHust knumarta. OgHum w3
BO3MOXHbIX peLleHunii npobrnemMbl MOXeT CTaTb Tak HasblBaemMasi KBOTa Ha KyMYMSATUBHbIE YrNEeKUCIOTHbIe
Bblbpockl (aHrn. “A quota on cumulative carbon emissions”).

[MocneacTBms KNMMATUYECKMX U3MEHEHUIN OJ1 POCCUACKOrO arpapHoro npousBoAcTBa HEOAHO3HAYHbI U
BapbupylOTCA B 3aBUCUMOCTW OT PErMOHOB M paccMaTpuBaeMblX CUeHapueB. B Lenom BnusHue M3MeHeHWN
KnMMaTa Ha NPOAYKTUBHOCTb CEMNbCKOro XO35MCTBa OLIEHNBAETCH Kak YMEpPeHHO HeraTuBHoe ( B CUMy TOro, YTo
OCHOBHble oOTpuuaTtenbHble addekTbl OyayT HabnOATLCA B HOXKHBIX perMoHax ¢ Haubornee pasBUTbIM
CenbXxo3npon3BoACTBOM). B ryctoHaceneHHbIX UeHTparnbHbIX UM CeBepo-3anafHblX PermoHax €eBpOnencKon
Yactn P® oxumpaeTca pocT BanoBbix COOPOB 3€pPHOBLIX M APYrUX KynbTyp, 0OYCNOBMEHHbIV MOBbILUEHNEM WX
TennoobecneyeHHOCTN. DTO YNyyLINT COCTOSIHME MPOAOBONbLCTBEHHON 6e30nacHOCTH CTpaHbl. B To xe Bpems
oTpuuaTtenbHoe BAWAHME rnobanbHOro MOTEenneHMs Ha rMokKasaTenu YpOoXamHOCTM B HOXKHbIX PervoHax
3aTpygHUT pasBuTME 3JKcnopTa arpapHon npoaykuumu. [Ong npeodoneHus 3TUX HeraTuMBHbIX MOCNeAcTBuUi
HeobXoAMMO MPOBECTM OnpederieHHble  CTPYKTYPHO-TEXHOMormyeckme cagurn  (YBenuuuTb  MroLiaau
MenMopupyemblX 3emenb, U3MEHUTb CTPYKTYpYy MOCEBOB M CMOCOObLI 06paboTkyM MOuYBbI), B TOM YucCre Mpu
noaaepKke rocygapcraa.
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Abstract

The article conducted a general analysis of the situation of climate change in Russia, and considered the
consequences of climate influence on agriculture, identified the main trends of changes, and provided possible
forecasts of the development of climate change in agriculture in Russia.

Special attention is paid to such meteorological parameters as temperature, humidity, the number of days
with precipitation, the status of permafrost. The changes were revealed on the basis of data from daily and
monthly surveys at meteorological stations in Russia. These data have been processed by software and
presented in the form of graphical information convenient for further analysis.

Keywords: weather anomalies, droughts, climate change, permafrost degradation, global warming,
temperature rise, precipitation, air humidity.
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