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AHHOTAIIUSA

[Mpoucxonsmpe KIUMATHYECKHE W3MEHEHUS TPEOYIOT KOJIWYCCTBCHHOH — OIEHKU
BO3/ICHICTBUS TOTOJIHBIX YCIOBHI Ha MPUPOAY U KUZHEICATENbHOCTh HaceneHus. OgHAKO 10
HACTOSIIETO BPEMCHH IOHSATHE «KIMMATHYCCKHH PUCK» OKOHYATEILHO HE OIPEIEICHO, U
COOTBETCTBYIOIIass TEPMHUHOJIOTHS HE SBJSETCs oOlienpu3HaHHOW. OJHUM M3 MPOSBICHUM
KIIMMATHYCCKUX HW3MEHEHUH SIBJISICTCS YBEJIMYCHHE BO MHOTHX PETHOHAX H3MEHUYMBOCTH U
JKCTpeMallbHOCTH KinMarta. OJHOBPEMEHHO C 9TUM, COBpEMEHHAs CTATHUCTUKA CBUIETEIbCTBYET
0 pacTyIieM Bo BCEM MUpe yiepOe OT OMacHBIX MOTOAHBIX U KIIMMATHYCCKHUX SBIICHHM.

Haubomnbiiee pacnpocTpaHeHHE B KIMMATHYECKOM OOCTYXXHBAHHU TOJYYHIIO MOHSTHE
«unHaekca ysazsumoctm» (Vulnerability index), orpakaromero coderanue (Co B3BEHIMBAHHEM HIIH
0€3) HECKOJIbKHX IOKa3aTesei, KOTOPhIC YKAa3bIBAIOT HA TMOTCHIMAIBHBIA YIIepO, KOTOPBIH
KIIMMATHYEeCKHE U3MEHEHHUS MOTYT HAaHECTH OINPEACIEHHOMY CEKTOPY 3KOHOMUKUA. OCHOBHBIM
KpUTEpUEM YSI3BUMOCTH TEPPUTOPUU C TOYKH 3pPEHHUS METEOPOJIOTUYECKUX IapamMeTpoB
SIBIIIETCS] IKCTPEMAaTbHOCTh OCHOBHBIX 3HAYEHHWI: CYTOYHOW TEMITEpPaTyphl BO3AyXa, CYyTOYHOTO
KOJIMYECTBA OCAJIKOB, MAaKCUMAIbHONU CKOPOCTU BeTpa. [IJisi MOMHOIIEHHOTO y4€Ta BO3MOXKHBIX
BO3JICHCTBUI 3KCTpEMalbHBIX KIMMATHUYECKUX YCIOBHA HAa 3KOHOMHUKY pPErMOHa HE0OXoIuMma
JeTanu3alus MOroJHO-KIMMAaTHYEeCKUX PHCKOB C YYETOM Bcell ceTH HaONIOJeHUU, TaKk Kak
BO3MOKHBI CYITICCTBCHHBIE Pa3JINIMsI B KOJJMICCTBEHHOH OIICHKE.

[TonydeHHble cpeaHEeOONacTHBIC 3HAUEHUS MHAEKCOB KIMMATUYECKOW YS3BUMOCTH IS
benropoackoit obmactu P® cocrasmstor nist 3umHero nepuoaa 150 0amios, 11 JETHETO ce30HA
330 6anoB, 4TO yKa3bpIBaeT Ha MpeoOIalaHue SKCTPEMAIBHBIX METEOPOJIOTUYECKUX YCIOBUI B
TEMIBIA Ce30H. BoJbIas 4acTh TEPPUTOPHH XAPAKTEPU3YETCS OTHOCHUTEIILHO HHU3KAM PHCKOM
KIIMMaTHYEeCKUX BO3JCHCTBUI, 32 MCKIIOYEHHEM BOCTOKA M IOT0-BOCTOKa oOnactu. Ilpu sTom
Han0oJIee yI3BUMOM B KIIMMATHYECKOM OTHOIIICHUU SBJISICTCS BOCTOYHAS YacTh O0JIACTH.

KJIFOUEBBIE CJIOBA: usmeHeHue Kiumara, TOTOJHBIE AaHOMAJWHU, TIOTOJIHBIE PHUCKH,
MMOBTOPSEMOCTb IKCTPEMAJIBHBIX SIBJIEHUM, CTATUCTUYECKUE PACIIPENECIEHUS

! Benropozickuii rocynapcTBeHHbIH yHIBepeuTeT, yi. [Tobemsl, 1. 85, 308015, Berropoxn, Poccust; e-mail: chendev@bsu.edu.ru

2 BenropoIcKii rocyIapcTBeHHbIH yHuBepeuTer, yii. [loberpr, . 85, 308015, r. Berropox, Poccus,

e-mail: lebedeva_m@bsu.edu.ru

3 BenroposicKuii rocyapcTseHHsIi yausepeuter, yii. [lobenpr, . 85, 308015, benropon, Poccns:

e-mail: krymskaya@bsu.edu.ru

4 BerropoyicKkuii rocyIapcTBeHHb I yHUBEpCHTeT, Yi1. TTo6epr, 1. 85, 308015, Benropon, Poccust; e-mail: petina_m@bsu.edu.ru
271



Geoinformatical and cartographical security of ecological, economic and social aspects of sustainable development of territories

Yuri G. ChendeVv!, Maria G. Lebedeva?, Olga V. Krymskaya?®, Maria A. Petina*

REGIONAL ASSESSMENT OF CLIMATE RISKS
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ABSTRACT

The ongoing climate change requires a quantitative assessment of the impact of weather
conditions on the nature and livelihoods of the population. However, to date, the concept of
“climate risk” has not been finally defined, and the corresponding terminology is not universally
recognized. One manifestation of climate change is an increase in climate variability and
extremeness in many regions. At the same time, modern statistics indicate growing worldwide
damage from dangerous weather and climate events.

The most widely used in climate services is the concept of “Vulnerability index”, which
reflects a combination (with or without weighing) of several indicators that indicate the potential
damage that climate change can cause to a particular sector of the economy. development of
adaptation measures to ensure sustainable development of territories. The main criterion for the
vulnerability of the territory from the point of view of meteorological parameters is the
extremeness of the basic values: daily air temperature, daily precipitation, maximum wind speed.
To fully take into account the possible impacts of extreme climatic conditions on the region’s
economy, it is necessary to detail the weather and climate risks taking into account the entire
observation network, since significant differences in quantitative assessment are possible.

The obtained average regional values of the climate vulnerability indices for the Belgorod
Region of the Russian Federation provide 150 points for the winter period, 330 points for the
summer season, which indicates the prevalence of extreme weather conditions in the warm
season. Most of the territory has a relative influence on climatic phenomena, with the exception
of the East and the Southeast Region. Moreover, the eastern part of the region is the most
vulnerable in climatic terms.

KEYWORDS: climate change, weather anomalies, weather risks, recurrence of extreme events,
statistical distributions

BBEJIEHUE

OJHUM U3 TIPOSIBJIEHUN N3MEHEHUS KIMMaTa SBJISETCS YBEIHMUCHHE dKCTPEMAIBHOCTH H
U3MEHYMBOCTH MeTeoposiornueckux napamerpoB. C Hadamom XXI| B. CyIIecTBEHHO BO3pocia
CTENCHb BIHUSHUSA KIMMATHYECKHX WM3MEHCHHH Ha COIMaJIbHO-DKOHOMHYECKOE pPa3BHTHE
TEPPUTOPHIA, TPOJTOBOIILCTBEHHYIO W JHEPreTHUECKYI0 0E30MaCHOCTh, CEIbCKOXO3SIHCTBEHHOE
MPOM3BOJICTBO, JKU3HEICITEIbHOCTh HAceJIeHUs. B HacTosIiee BpeMss HEBO3MOXHO OMPEIEIUTh
«TIOTO/I03aBUCMYIO» OTPACiib 3KOHOMHUKH JUIsl KKIOTO PETHOHA WM B TJI00AIRHOM Macirrabe
3aBUCHMOCTh  3/I0POBbSl  4YelIOBEKa, (DYHKIIMOHUPOBAHUSA PA3UYHBIX TEXHHUYCCKUX |
OMOJIOTMYECKHX ~ CHCTEM OT  NPOUCXONAIIMX  KIMMATHYECKHX  BO3JEHCTBHMIA  TpeOyer
CHCTEMAaTH3aIlMN PETPOCTIEKTUBHBIX OIEHOK BO3JCHCTBHI aHOMAJIbHBIX MOTOTHBIX SBICHHN H
pa3pabOTKK Mep aJanTaliy Pa3IuYHBIX aCIIEKTOB JKHU3HEIESITEILHOCTH K OyayleMy KIMMary.
CoBpeMeHHas CTaTHCTHKAa CBHIETEIBCTBYET O PACTYIIEM BO BCEM MHUpE yiepOe OT OMacHBIX
MOTOHBIX U KIIMMaTHUeCKuX sBiacHuii [Martinez et al., 2012]; [The weather business..., 2013].
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BwmecTte ¢ Tem 10 HAaCTOSIIETO BpEMEHH MOHATHE «KIMMATHYECKUI PUCK» OKOHYATEIBHO
HE OIpEeNelIeHO0, M COOTBETCTBYIOLIAs TEPMHUHOJOTHA HE SBIAETCS OOIICTTPU3HAHHOM.
[TepBoHaYaNbHO CIIEUATUCTHI OLICHUBAIN U3MEHYUBOCTH TOBTOPSIEMOCTH CTUXUHHBIX O€ICTBUI
TUIPOMETEOPOJIOTMUECKOT0 MIPOUCXOKIEHHUS U CBSI3aHHBIE C TUMHU SIBJICHUSIMU SKOHOMHUYECKUE
norepu. OTMeuaeTcsi, YTO BO BCEX pEruoHax 3eMHOro mapa ymep0 ¢ koHna XX B. MOCTOSHHO
Bo3pacraer?, [IPCC, 2012].

CornocTaBieHue CTaTUCTUYECKUX CBEACHUN O IMPOSIBICHUM YPE3BbIYANHBIX CHUTYallHM,
CBA3aHHBIX C MOroJOW M  KJIMMaroM, 3aTpPyAHEHO, T.K. KPUTEPUU  OIACHBIX
TUIPOMETEOPOJIOTMUECKUX SBJICHUM pa3InyaroTcsl B MaciITabax OAHOr0 KPyIHOTO TOCYJapcTBa,
pacroyiararoierocs B pa3JinyHbIX (pu3nko-reorpaguueckux 30Hax (Kak, Harpumep, Poccuiickas
Qenepanysi) ¥ caMH KPUTEpUHU MPETEPHEBAIOT HM3MEHEHUs co BpemeHem?®. [IpoBenéHHbie
@DenepanbHOil cimy»)00ii Poccun 1mo ruipoMeTeoposiornd 1 MOHUTOPUHTY OKpYJKaroIiel Cpeibl
pacy€Thl KIIMMAaTHYECKOW M3MEHUNBOCTH [ hedpuyxuii u op., 2007] onpeaensoT KIMMaTHIECKYIO
ySI3BUMOCTB ISl KpynHBIX Tepputopuii: neHrpa ETP, TIoBomkbst UM OTAEIBHBIX CyOBEKTOB
®denepanny, HO HE MO3BOJISIOT OUEHUTh Pa3InyMsl KIMMAaTUYECKUX PUCKOB BHYTPHU OTIEIBHOTO
pernona. Hamieil 3ajmadyeil sBWJIaCh OLIEHKAa W3MEHYMBOCTH KIMMAaTUYECKHUX IIOKA3aTeleH,
OTpaXKaIOIIUX BIMSHHUE HA >KU3HEAEATEIBHOCTh HAaceNeHUs M (PYHKIMOHUPOBAHUS PA3IUYHBIX
oTpacieil SKOHOMHUKH JIJIsl OT/ICIBHOTO pernoHa Ha mpuMepe benroposckoii o6macTu.

MATEPHAJIBI U METO/IbI UCCJIEJOBAHUI

Pa3Hbie aBTOpBI BKJIAJBIBAIOT HEOIMHAKOBBIM CMBICI B TOHSTHE «pUCK». Hanbombimee
pactnpocTpaHeHHe B  KIMMAaTHYECKOM OOCIYy)KUBAaHWMU  IOJYYHMJIO T[OHATHE «HHJCKCA
ysizeumoctu» (Vulnerabilityindex), orpaxatorero coueranue (co B3BEIIMBaHHEM WM 0e3)
HECKOJIbKUX II0Ka3aTeJei, KOTOpble YKa3bplBalOT Ha MOTEHIHMAIbHbIM yIiepd, KOTOpbIi
KJIMMAaTHYeCKUE M3MCHEHUS MOTYT HAHECTH OIPEIEIEHHOMY CEKTOPY 3KOHOMUKH. OCHOBHBIM
KPUTEPUEM YS3BHUMOCTH TEPPUTOPHU C TOYKH 3PCHUS METCOPOJOIMYECKUX MapaMeTpOB
SIBIISICTCS DKCTPEMAIILHOCTh OCHOBHBIX 3HAYEHUI: CYyTOYHOM TEMIIepaTyphbl BO3yXa, CYyTOUHOTO
KOJIMYECTBA OCAIKOB, MAaKCUMAJIbHOW ckopocTH Berpa [Young et al., 2011].

dopmyna ans pacuéra mokaszarelns KIMMAaTHYeCKON YS3BUMOCTH BBITJISIUT CIEAYIOIIUM
obOpazoM:

Toi T, P V
— min_ % max % max * max *
V, = = F+ F+ F + F,
min.cp max cp 3 cp (1)
e Tmin, Tmax, Pmax, Vmax — 3Ha4eHHs aOCONIOTHBIX 3KCTPEMYMOB MHUHUMAIIbHOU

TeMIIepaTypbl (caMoe HHM3KOE 3HaUeHHE TeMIepaTypbl BO3AyXa 3a BeCh NepHo] HaOIoAeHui),
MaKCUMaJIbHOM TeMIepaTypsl BO37ayXa (HauWBbICIIAsh HAOIOJABINASCS 3a JIAHHBIA TEPUOJ
TeMIeparypa BO3AyXa), MAKCUMaJIbHOH CYTOYHOH CyMMBI OCAJKOB, MaKCHUMaJIbHOH CKOPOCTH
BeTpa (HauOosiplliee HaOJIOJABILIEECs] B JAaHHBIM MEpHOJ 3HAaYEHHE CKOPOCTH BETpa WM €ro
IOpPBIBOB)  BBIOMpAarOTCS ~ M3  CTAaTUCTMYECKMX  paclpelesieHHul  paccMaTpUBaeMBbIX
MCTCOPOJOTHYCCKUX XaPAKTCPUCTHUK JIA JaHHOTI'O PEruoHa,

Tmin cpy Tmax cp, Pes, Vep — cpenHue KIMMaTHYeCKHE 3HA4YeHUs PaccMaTpHBAaEMbIX
MECTCOPOJOTUIYCCKUX DJIEMCHTOB — BBIYHCIIAKOTCA MO CTATUCTUYCCKUM PACIIPCACIICHUAM,

1 BMO-Ne 1075. DkcTpeMasibHbIE SABJIEHUS TIOTO/IBI B YCIOBHAX M3MEHSIONIETOCS KJIMMATa: OT PETPOCTIEKTHBBI K
npeaBuaeHno. BcemupHas Meteoposiornyeckast opranusanus, 2011, 19 c.

2 IToxnag 06 0cobeHHOCTAX KIMMaTta Ha Tepputopuu Poccuiickoit ®eneparuu 3a 2016 r. M.: Pocrugpomer, 2016.
70 ¢. DnexTpoHHbIN pecype: Www.meteorf.ru/press/news/13595/ (nara oopamienus 04.01.2020)

3 Jloknan o KIMMaTHYECKHMX pUCKax Ha TeppuTopuu Poccuiickoii ®enepauun. Canxr-Tlerep6ypr, 2017. 106 c.
DrekTpoHHBIN pecypc: Www.reports.weforum.org/global-risks-2017 (naTta o6pamenus 04.01.2020)
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Fi — cpenHeromoBasi MOBTOPSIEMOCTb 3KCTPEMANIbHBIX 3HAYEHUH METEOPOJIOrMUYECKUX
XapaKTEePUCTHUK. {111 MMHUMaAJIBHOW U MaKCUMAJIBHOW TEMIIEPATYPbl U MAKCUMAJIbHON CKOPOCTH
BETpa BBIYMUCIISIETCS KaK YMCIIO CIy4aeB, NMOMNABIIUX B 5 %-HyI0 rpajaliuio, 1el1EHHOE Ha YUCIIO
ner B BbIOOpKe. JlJis MaKCHMMalbHOW CYTOYHOW CyMMBI OCAIKOB — KakK YHCIIO CIIy4aes,
nonaBuux B 10 %-Hyro rpaganuro, feln€HHOE Ha 4yHUCIO JeT B BblOOpke. JlaHHas mpouemypa
MO3BOJISIET CBECTH K MHMHHUMYMY BIIMSHHE JIMHBI BBIOOPKM Ha IOKa3aTellb M3MEHUYUBOCTH
noroje! [bedpuyxuti u op., 2007].

JInisi OLIEHKM M3MEHYMBOCTH YCJIOBUH MOTOABI M UX KIMMATHYECKHX MPOSIBICHUH ObLI
BbIOpaH MacCHB CYTOYHBIX JAHHBIX HPU3EMHBIX METEOPOJOTMYECKUX HAOJIOJCHMH Ha CeTu
Pocrunpomera B benropoackoit ob6mactu 3a 1998-2017 rr., — mepuoja, KOraa MPOU3OILIH
HauOoJjiee 3HAUUMbIE HM3MEHEHHUS B YCIOBUSAX aTMOCQEpHOW LUPKYISIIMM M HM3MEHWINCh
HEKOTOPbIC KIIMMATHYECKHE XapaKTePUCTHKH B peruoHe’ [Kowownosa, 2014; www.atmospheric-
circulation.ru]. Pe3ysibraThl ObUTH COMOCTABJICHBI C AHAJIOTUYHBIMU pacyEéTaMu, OnpeaeIEHHBIMU
JUIS MHOTOJIETHEH KJIMMaTH4YecKOl «HOpMBI—80», T.e. mepuoaa 1890—1980 rr.?

PE3YJIbTATBI HCCJIEJJOBAHUM Y X OBCYKJEHUE

Jliis aHanu3a peruoHANbHBIX M3MEHEHUH KIMMaTa, MPUPOIHBIX OMACHOCTEH pa3IHuHbIX
TEPPUTOPUIA ObLIAa MCIIONB30BaHA TUIH3AIMS TUPKYISIIUU aTMocdepsl CeBEpHOTO MONTyIIaApHs,
pa3pabotannas noja pykoroactsoM b.JI. [I3epazeeckoro [1968].

C 1899 r. Ha CeBepHOM MOJyLIAPUU CMEHWIUCh TPU LUPKYJISLUOHHBIE SIOXU: JBE
MepuarnoHaibHbIe (¢ 1899 mo 1915 r. m ¢ 1957 r. mo HacTosiee BpeMs) U OJHA 30HAJIbHAs
(1916-1956 1r.) [Kononosa, 2014; www.atmospheric-circulation.ru]. Tlpu 3ToM KIMMaTOJIOTH
BHYTPU IOKHOM MEpPUAMOHATBHON HUPKYJISIUOHHON 3MOXH, HauuHas ¢ 1957 r., BBIIENSIOT
MIEPHOBI C TMOBBIIICHHONW TPOAOKUTEIHPHOCTRIO KaKOK-THOO TPyl TUPKYJIISIIUN IIPU 00TIEeM
npeo0IafaHuu MEPUIMOHATBLHOM FOXKHOM (Tadum. 1).

Taba. 1. HupxynayuonHvle nepuodvl GHympu MepuOUOHATbHOU HOHCHOU YUPKYIAYUOHHOL dNOXU
[Kononosa, www.atmospheric-circulation.ru]
Table 1. Circulation periods within the meridional southern circulation epoch
[Kononova, www.atmospheric-circulation.ru]

Ilepuon Toabl
[ToBrImeHHAs MPOIODKUTEIHFHOCTh MEPHINOHAIFHON CEBEPHOH UPKYIISIIIHA 1957-1969
PocT mpogonKuTeIbHOCTH 30HATBHOMN IUPKYILSIIAA 1970-1980
BrICTpBIN poCcT MEpUAHOHATHHOMN FOKHOU IUPKYIISAIIIH 1981-1997
YMeHbIIeHHE MPOJODKATEIFHOCTH MEPUINOHATIBHON I0KHON IUPKYISIIUN U POCT 1998-2013
MEPHUIMOHAJIBHOM CEBEPHOU

VYcnoBust aTMocepHOW NMPKYJISALUM CKa3zalach Ha HM3MEHYMBOCTH PETMOHAIBHBIX
KJIMMAaTHYECKUX XapaKTEePUCTHK CPETHEMECSYHON TemIeparypbl BO3AyXa H KOJIWYECTBA
BhINMafaromux ocaakos [Lebedeva et al., 2016; 2019].

B coBpemennyto smoxy (¢ 1998 1.) co cMeHOU MUPKYJSIIIUOHHBIX YCIOBHM MPOU30MIET
POCT CpPEIHEroJOBBIX TeMIepaTyp Bo3ayxa. IlomoxkuTenbHas aHOMalIMsl CpPEAHEr00BOM
TeMIeparypbl Bo3ayxa Bo3pocia a0 1,8 °C, coxpaHssics BO Bce ce30HbI rojaa [Lebedeva et al.,
2019]. MakcumanbHble 3HA4EHMs] CpPEAHEKBAAPAaTUYECKUX OTKIOHEHHH OT CpPEeAHMX
MHOTOJIETHUX 3HaueHui temnepatypsl (3,2-3,8 °C) 3adukcupoBaHbl B 3UMHHE MECAIBI, HO
Hapsy C MOTEIUICHHUEM «II0 3UMHEMY THITY» (UKCHPYETCS POCT TEMIIepaTyp TEMIOro MepHoaa.

! ®onjoBrIe MaTEpUanbl BeNropoIcKoro 1EHTpa 1o rUAPOMETEOPOJIOTHI ¥ MOHHTOPUHTY OKpYKarolel cpesbl 3a
19002018 rr.
2 HayuHno-npukia/Hoii cripasounuk no kimumary CCCP. Cepus 3. MHuorosnetaue nanusie. Yactu 1-6. Boinyck 28.
JI.: Tuapomereounznat, 1990. 366 c.
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OceHbl0 BEIMUYMHBI CPEIHEKBAAPATUUECKUX OTKJIOHEHUH TeMmmepaTypbl BO3IyXa HUMEIU
3Hauenue 1,3-1,4.

HauaBmuiics pocT MepuAMOHAIBLHON ceBepHON mupkysauuu ¢ 1998 r. chopmuporan
HEYCTOWYMBOCTh aTMOC(Ephl, YTO TMOBJIUSAIO HA MOBTOPIEMOCTh METEOPOIOIMYECKHX
9KCTpeMyMOB. B uacTHOCTH, coBpeMeHHas LMPKYJALUs arMochepbl B 3HAUUTENILHOW CTENEHU
omnpenenuiaa (GpopMUpPOBaHHE SKCTPEMAIBHBIX 3HAUYECHHH METEOPOJIOTHYECKHX IapamMeTpoB B
JETHUH TepuoJ, CIOCOOCTBYS PpOCTYy TEMIIEpaTyp BO3AyXa U IOBBIILIEHHIO BEPOSTHOCTU
BO3HUKHOBEHUS 3aCyX.

VYMeHbl1aeTcss NOBTOPSAEMOCTh JIET ¢ OTPULATENBbHBIMUA CPEAHEr0JJOBBIMU aHOMAIUSIMU
TEMIIepaTyphl: €ClIi B IEPBOM Ilepuoje oHu coctasisum 38,5 %, Bo Bropom — 27,3 %, 17,6 %
— B TpeTheM, TO B MHOCIEIHEM IepHoje HadIroaaeTcs OTCyTCTBHE TakoBbiX [Lebedeva et al.,
2019].

ITepuox  1998-2016 rr.  xapakrepusyercs  HauOONbIIEH  HECTAOMIBHOCTHIO
BHYTPHUT'OJIOBOTO PEXKHMMa OCAJKOB C TCHACHIMEH Ne(UINTa 0OCAAKOB B JETHUH neproi. B utone-
aBrycre BelIMYMHA KodpduuueHTa Bapuanuu cocrasiser 0,7.

K yBennyeHuio MeCAYHBIX CyMM OCaJIKOB IIPMBEJIO BO3pPAacTaHHUE IIOBTOPSIEMOCTH
aTMOC(EpHBIX MPOLIECCOB, CBA3AHHBIX C BBIXOJAMM HOKHBIX LIMKIOHOB. BmecTe ¢ Tem pe3ko
COKpAaTUJIOCh YMCIO JHEW C TMEpEeMELIEHUEM CEBEpO-3alaJHbIX AaHTULMKIOHOB, paHee
ONpeNeNABIIMX BEJIWYMHY BBINAJAIONIUX OCAJKOB B peruoHe. OTpuLaTesbHbIE aHOMAJUU
MECSIYHBIX CYMM OCAaJKOB B TIOCIEJHHE TOJbl OOYCIIOBHJIM CTallHOHAPHBIC AHTHIIUKIIOHBI,
chopmupoBanHble Haa KaszaxcTaHoM W/MiaM cTalMOHApHblE AHTULUKIOHBI Haja BoctouyHoit
Espomoii [Lebedeva et al., 2016].

ITpoucxonsamue B Hayange XXI| B. u3aMeHeHUs aTMOC(HEPHOI LIUPKYIIALUH NPOSBIIAIOTCS B
YBEIMYCHUH MTOBTOPSIEMOCTH KBA3UCTAIMOHAPHBIX AHTUIUKIOHOB, OCOOCHHO B JICTHHUH CE30H.
TenaeHuMs pocTa 3aCylLIIMBOCTH BTOPOI MOJIOBUHBI BEreTallMOHHOIO Iepuoja (MI0Ib—aBrycT)
YCUJIMJIaCh B CPAaBHEHUH C NPEABLAYIIMM IEPUOIOM IOKHOM arMocdepHOor mupkyssimuu. Ho
HapsAy € roJaMH OCTpPOro JeuuuTa OCaJKOB B OTHAEIbHbIE TO/Abl (DUKCHPYETCs H30BITOK
yBiaxuenus [Lebedeva et al., 2019], uTo B KOHEYHOM HTOTE ONpPEICIIICT KIMMATUHICCKAE PUCKU
COBPEMEHHOT'0 BPEMEHHOI0 NEPHOJIA.

3HaueHusi ToKa3aTesel, OTPaKaIIIWX HM3MEHYHMBOCTh YCJIOBHM IMOToAbl: MpPHU3EMHON
temneparypsl Bo3ayxa (Kt), ckopoctu Berpa (KV), konnyectBa atMocdepHbix ocanakoB (Kr) u
ux cymmapHoro 3HaueHus (KO), mnomydyeHHble ¢ npuMmeHeHueM Gopmynsl (1) naror
OpeCTaBiIeHUe O KIMMAaTHUYECKOW YSA3BMMOCTH pa3iMYHBIX IYHKTOB MeETeOHaOIr0AeHui
OTAEIBHO IS TEIUIOTO U XOJIOAHOTO TIEPHOJIOB U B LIEJIOM 3a rof (Tad. 2).

Tabn. 2. Knumamuueckas uzsmeH4u80CMs NO NYHKMAM Memeoponr02uiecKux Habaoo0eHutl
benzopoockoii oonacmu 3a nepuoo 1998-2018 ze.
Table 2. Climatic variability on points of meteorological observations
of Belgorod Region during the 1998-2018

ITynkT Ténublii nepuoa X0J10/1H Bl IEPHOJ Ton
Kt Kv Kr Ko Kt Kv Kr Ko Ko

Boropoaunxoe- 13,7 24,1 249,7 287,5 12,5 16,5 84,4 113,4 400,9
PeHnHo
bearopon 13,1 34,3 266,3 313,7 11,4 23,6 85,9 120,9 434,6
Baunyiiku 12,8 34,5 297,5 344.,8 13,7 23,4 140,7 177,8 522,6
Hosgsrit Ockoun 13,3 34,4 384,7 432,4 12,5 14,7 224,9 252,1 684,5
T'otHs 12,6 29,5 235 277,1 10,7 10,1 78,3 99,1 376,2

ITo cpaBHenuto ¢ mpeapiaymuM 90-TeTHIM EPHOIOM, IKCTPEMATbHbBIE KITMMAaTHIECKHE YCIOBHUS
JIeTOM OBUTH YCHJICHBI 3a CUET YBEJIWYCHUS TOBTOPSIEMOCTH TEMIIEpaTyp Bo3ayxa, npesbimatoniux 30 °C
(cpenHeronoBas MOBTOPSIEMOCTh KOTOPBIX B HMCCIEOYyEeMOM IepHojae cocTaBuia 19,4 nHs 3a mepuox
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aKTHBHOM BereTamuy, B TO BpeMsd Kak KIMMaTHYeckas HoOpMa cocTaBistia 11,9 nmHeil), Taxxke
YBEJIMYUIIOCH YUCIIO THEH ¢ TeMIepaTypoii Bo3ayxa, npesbimatonux 35 °C (¢ 0,84 no 2,1 aus).

B xomomHOM mMONYroAawM, HANpPOTHUB, MOBTOPSEMOCTb O3KCTPEMANbHO HHU3KHX TEMIIEparyp
CHM3WJIaCh — CPEIHEro/oBasi MOBTOPSEMOCTh Temreparyp Bosnayxa Hike -30 °C B wHccieayeMoM
nepuoje cocrapmia 0,21 mHs, B TO BpeMs Kak KiaumaTuueckass HopMa coctaBisuia 0,71 gus. Jo 1980 r.
HaOJI0JANIMCh TeMIiepatypbl Hike -35 °C, KoTophie He OTMeueHBI B iepuoe 1998—2018 rr.

[Mony4yeHHbIE CpeTHEOONACTHBIC 3HAYCHHWS WHJECKCOB KIMMATHYECKOW YA3BUMOCTH  JUIS
Benroponckoii obiactiu PO cocraBnstoT mist 3umaero nepuoja 150 6amios, st ietHero cezona — 330
0aJuIoB, YTO yKa3blBaeT Ha MpPEoOJIafaHUE SKCTPEMalbHBIX METEOPOJOTMYECKHX YCIOBHHA B TEIJIBIA
ce30H. bosbmas yacTe TEPPUTOPUU XapaKTEPU3yeTCs] OTHOCHTENBHO HU3KUM PHCKOM KIMMAaTHYECKHX
BO3JICHCTBHH, 32 HMCKIIOUYECHHEM BOCTOKAa W IOT0-BOCTOKa obOnactu. I[lpm sTOM Hambolee ys3BUMOU B
KJIMMaTHYECKOM OTHOIICHHUH SIBJISIETCS] BOCTOYHAS YacTh OOJIACTH.

C yuérom pexoMeHnnanmii Pocruspomera o TeppUTOPHH PacpOCTpaHEeHUs! JaHHBIX HaOII0IeHUI
OTNIETPHON METEOCTAaHIIMM Ha aJMHUHHCTPATHBHBIE paloOHBI oOjmacTh OblIa COCTaBJ€HAa KapTa
KITUMaTH4IecKuX puckoB benropozackoii odmactu (1998-2018 rr.) (puc.1).

- cnabas (K<500)
- cpegHss (500<K<500)

- Bbicokas (K>500)

Puc. 1. Ilokazamenv kiumamuueckux puckos beneopoockou obnacmu (1998-2018 22.)
Fig.1. Indicator of climate risks of Belgorod Region (1998-2018)

3a wuccnenyeMmslii nepuon 1998-2018 rr. mpocnexuBaeTcs BbIpaXEHHAsl IIMPOTHO-
JIOJITOTHAs! 3aKOHOMEPHOCTb U3MEHEHUI PUCKOB 110 TEPPUTOPUU PETHUOHA.

CymectBeHHass yacTb benropojckoit oGmactu (LeHTp, 3amaj U CEeBEp TEPPUTOPHUH)
XapaKTepusyeTcs Cnadol KIMMAaTUYeCKOH YS3BHUMOCTHIO. CpemHss BEIMYMHA KIMMATHYECKOU
ySI3BUMOCTH XapaKTepHa JUIsl I0ro-BocToka obiactu. BocTouynble paifloHbl 00JaCTH HAXOJATCS B
30HE BBICOKON KIMMATHYECKOM H3MEHYUBOCTH.

BbIBO/IbI

[Ipoucxoasmure KIMMaTHYECKUE U3MEHEHHs TPEeOYIOT BBIPAOOTKH aJaNTalMOHHBIX Mep
JUIsl o0ecredeHus] YCTOMYMBOTO pa3BUTUS TeppuTopuil. OCOOEHHOCTH pa3BUTHSI aTMOC(EpHON
MUPKYJISAIUU B YMEPEHHBIX MKUPOTax B Hadaje XX| B. MpUBENH K YBETUUCHUIO TOBTOPSEMOCTH
OIMacCHBIX aTMOC(EPHBIX IMPOIECCOB U SBICHUH, M3MEHEHHIO JKCTPEMAJbHBIX KIMMATHYECKHX
3HaUEHUN METEOPOJIOTHIECKHUX TapaMeTPOB.
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l"'eonHopmaLMoHHOe 1 kapTorpadmyeckoe obecneyeHre 3KONOrMYECKMX, 3KOHOMUYECKNX W COLManbHbIX aCMEKTOB YCTONYMBOIO Pa3BUTHS
TeppuTOpUi

Mpbl cuyMTaeM, YTO CIOXMBIIAACS CXEMa pa3BUTHA MHUPKYISAIUOHHBIX IIPOILECCOB
MO3BOJISIET HAM TPEAIIONIOKUTH, YTO IOBTOPSIEMOCTh OIACHBIX SIBJICHUN C TOJlaMH OYIET TOJIBKO
Bo3pactaTth. llpm 3TOM BHYTpH oTAenbHOrO cyObekra Denepanum, aaxe HEOONBLIOTO IO
IUIOINAAN, KIMMAaTH4YeCKas U3MEHUYMBOCTD MPOSBIAETCS HEOAHOPOAHO. JIsl miaHupOBaHUs Mep
[0 CHW)KEHHIO ymepda OT HEraTHBHBIX IPOSBICHHH OIACHBIX THJIPOMETEOPOIOTHYECKUX
SBJICHUH 11eJ1ecO00pa3HO IeTAM3UPOBATh TEPPUTOPUATBHBIC PA3IUYHSI KITUMATUIECKUX PUCKOB.

HeycToifuMBOCTh IUPKYJSAIMOHHBIX MPOLIECCOB OyneT HaOMIOIaThCs B PETHOHE CIé B
teyeHue 15-20 net, T.e. 10 Te€X MOp, IOKA MEPUIMOHAIBHBIA TUI LUPKYJISLMU HE CMEHUTCA
30HAJIBHBIM.
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