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PE®EPAT

XonyneBa E.A. HeOnaronpusiTHple TEpPMHYECKUE IOTOJHBIC SIBICHUS:
reorpadusi U TMHAMHKA MPOSIBJICHUS 3a IEPHUO/] MOTEIUICHUs (AUIIOMHAsE paboTa).
/ E.A. XonyneBa — Munck, 2024. — 53 c.

bmmbnuorp. Ha3s. 51, puc.56, Tadn.4

OITACHBIE METEOPOJIOTMYECKHUE ABJIEHUA (OMA),
HEBJIATOIIPUATHBIE ~METEOPOJIOIT'MYECKUE  SABJIEHUS  (HM),
CHUJILHBII MOPO3, CUJIBHA ST )KAPA.

OOBEKT ucciaenoBaHMs: Kapa U MOPO3 Kak OINACHbIE U HEOJIaronpusTHbIC
TEMIIEPATYPHBIE METEOPOJIOTUYECKHE SIBJICHUS.

[IpenMer wccienoBaHusi — BpPEMEHHas AWHAMHUKA, WHTEHCHUBHOCTh U
TEPPUTOPHUAIBHOE MPOSABICHUE CUIIBLHOM XKaphbl U MOpo3a Ha Tepputopun benapycu
3a nepuoj rinodanbHoro norerieHus (¢ 1980 mo 2022 r.).

Ilens paboOThI: paccMOTPETh NPOSBICHHE CHIBHOW Xapbl U MOpPO3a, Kak
pe3yJIbTaT U3MEHEHHUSI KIINMATa, BBISIBUTh BPEMEHHYIO TMHAMUKY, THTEHCUBHOCTD U
TEPPUTOPHUATBHBIE 0COOEHHOCTH MPOSIBICHUS XKapbl Ha TeppuTopun bemapycu.

B xo1e BbINIOTHEHMS pabOThI PEIIATUCh CIEAYIONINE 3a/1a4u:

1)  Ha OCHOBE JUTEpPATYPHBIX UCTOYHHUKOB JaTh KPATKUH aHAIN3 UCTOPUU
W3YYEHUS BOIIPOCA U COCTOSIHUSI U3yUEHHOCTH TIpoOsiemMbl it Tepputopuu Pb.

2)  paccMOTpeTh CYIICCTBYIOIINE MOAXObI K TOHATHIO <OKapay», «KMOPO3»
Y OTIPEJEIUTHCA C TPAKTOBKOU 3TUX MOHATUN B KOHTEKCTE «CUJIbHAL Kapa U MOPO3»
kak OMS u HM S nipu n3yueHnn KOHKPETHOTO PETUOHA;

3)  BBINOJHHWTHL CTATUCTHYECKYHO O0OpabOTKY JaHHBIX, MPOHM3BECTH
rpaduuecKyro HHTEPIPETAIIMIO U aHATIU3 MOTYUYEHHBIX PE3yJIbTAaTOB;

4)  mpoaHaNM3MPOBATh BPEMEHHYIO JHWHAMHMKY, WHTCHCHBHOCTh H
TEPPUTOPHAIbHBIE OCOOCHHOCTH TIPOSIBJICHHS CHJIBHOM JKaphl W MOpO3a Ha
Teppuropun benapycu

5) BrimonHuTh 30HUpOBaHUE TeppuTOpun bemapycu mo ocoOeHHOCTIM
TEPPUTOPUAIBHOTO PACTIPENEICHUS CIy4YaeB, JHEN C CUIIBHOW KapOol U MOPO30M U
CpeIHEN MPOJOJIKUTEIBHOCTH Ka)XKIOTO Ciyyas >Kapbl 1 MOpP03a HAa TEPPUTOPHUHU
peruoHa.

Hcnonp3oBanHble MaTepuaibl: B OCHOBY pabOTHI TMOJIOKEHBI MaTepUaIbl
(GOHIOBBIX HCTOYHHKOB TMpefocTaBieHHbie [Y «PecmyOnukaHckuili EHTp TI0
TUAPOMETEOPOJIOTUN» MO MAaKCUMAJIbHBIM TEMIIEpaTypaM BO3JyXa 3a MEPHOJ
noterieHus (1980-2022 rr). MCTOYHUKOM CTaTUCTUYECKHX JAHHBIX IO >Kape
CIIYKWJIH JJICKTpOHHbIE apxuBbl cuctembl CliWare mo 47 mMereocTaHIUsAM Ha
teppuropun benmapycu. [lIupoko ncnons3oBanucek Marepuansl ['oCy1apCTBEHHOTO
KIMMaTthyeckoro kamactpa, nanupie ['OCToB w psima napyrux mnpoQuiIbHBIX
HOPMAaTUBHBIX JOKYMEHTOB.



[IpocTpancTBeHHOE pacnpeneneHue xapbl, kak OMS, Ha Teppuropun
benopycckoro Iloneckst oTpaxanoch ¢ MOMOIIBK) KapTUPOBAHUSA 3TUX SIBICHUU.
[TocTpoeHre KapT BBIMOJIHEHO C MOMOINBIO TPOrpaMMHOrO mpoaykra ArcGis.
BpeMeHnHbIe psiibl KOIMYECTBA AHEW U CIIy4aeB >Kapbl B IOy, MCCIEIOBAIMCH C
MOMOILBIO CTAH/IAPTHBIX CTATUCTUYECKUX METOJOB.

Ha  npumepe  koHkpeTHoro  peruoHa  (tepputopusi  bemapycu)
paccMaTpHUBAETCsl TUHAMHUKA, HHTEHCUBHOCTbh U TEPPUTOPUATIBHOE PACIIPENEIICHUE
CHJIBHOM >Kapbl ¥ MOpPO3a 3a MEPUOJ MOTEIUICHUS, KaK pe3ybTara ri100aabHOTO
NOTEIUICHUS KIIMMAaTa. BBISBIIEHO yBEJIMUEHUE KOJIMYECTBA JHEN U CIy4aeB sKapbl U
CHIW)KEHME KOJIMYECTBA JHEW W cirydaeB Mopo3a kak OMSA u HMS ot 6a3oBoro
JECATUIIETUS. K COBPEMEHHOCTH. Y CTAaHOBJIEHBI IPOCTPAHCTBEHHO-BPEMEHHBIE U
CE30HHBIE OCOOECHHOCTH MPOSBICHUS *Kaphl U1 Mopo3a, kak OMSI 3a nepuon ¢ 1980
no 2022 rr. BeimosiHeHO 30HMpOBaHKME Tepputopuu benapycu mo ocoOEHHOCTIM
TEPPUTOPHUAIBHOTO PACIIPEACIICHUS CIIy4aeB, JHENW C CUIBHOM Kapol U MOPO30M U
CpelHEW MPOJOJIKUTEIBHOCTH KaXKJIOTO Cilydasl >Kapbl U MOpPO3a Ha TEPPUTOPHUH
pEruoHa.

[IpakTHyeckoe HUCHOJIb30BAaHUE MATEPHUATIOB: JAHHBIA MaTepuans MOXKHO
UCIIOJIB30BaTh I JAJbHEHIIEro W3y4eHUs TJ00AJbHOIO TNOTEIUICHUS Ha
Tepputopun Pb, Tak e MOKHO UCIIOJIb30BaTh JAHHYIO padOTy AJid U3yUYEHUS.

Pesynbratel rcciieqoBaHus MOTYT ObITh UCIIOJIb30BaHbI B YUEOHOM IpOIIecCe
B KQYECTBE BCIIOMOTATEIbHOTO MaTepHalia MpyU NPOBEICHNUN 3aHATUNA M0 Y4EOHBIM
nucuuiuinHam: «KiimMatuyeckre pyucky U aianTaiys K “3MEHEHHIO KIIuMaTa» v Ap.
IpU PACCMOTPEHHH HWHTEHCUBHOCTH, MPOCTPAHCTBEHHOTO pACIpPEACICHUS U
JMHAMUKE JKappl HM MoOpo3a Ha Tepputopuu benapycu, ¢GakTopoB HX
OoOyClaBIMBAIOIIUX W KIMMAaTUYECKUX PHUCKOB, CO3JaBAEMbIX ONACHBIMH
TEPMUYECKUMU SBJICHUSIMHU B TIEPUOJ] 10 U MOCIE TII00aTbHOTO NOTETICHHUS. .



PODEPAT

Xonynesa JI.A. HecnpbIsibHBIS TOPMIYHBISA MAaroaHbIs 3'aBbl: rearpadis i
JBIHAMIKA TIPAsIBBI 32 MEPhIsI ManAIUIeHHs (IpiuioMHast padota). / JLA. Xamnynesa
— Minck, 2024. — 53 c.
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HEBACITEYHbBIA METOAPAJIATTYHbIA 3'4ABbI (HMA),
HECIIPBIAJIBHBIA METOAPAJIATTYHBIA 3'ABbI (HM ), MOLIHbBI MAPO3,
MOILHAA CITAKOTA.

AOG'exT nacienaBaHHs: CISKOTA 1 Mapo3 SIK HEOACIEYHBIS 1 HECTIPBISUTbHBIS
TAMIEPATYPHBISI METIapaariuHbls 3'IBbI.

[Ipagmet JlacielaBaHHA-4acoBast JbIHAMIKA, 1HTPHCIVHACIIb 1
TAPBITAPBISIbHAS TIPasiBa MOLIHAM CIIEK] 1 MapO3y Ha TIPBITOPHIL benapyci 3a nepoisia
rinabanpHara nansgruieHss (3 1980 ma 2022 r.).

Mbra npansl: Pasrieaszens npasisa MoIHai Céki 1 Mapo3y, sIK BbIHIK 3MEHBI
KJIIMaTy, BBISBIb YacCOBYIO [bIHAMIKy, I1HTAHCIYHACIb 1 TAIPBITAPbIIIbHBIA
acaOJiBacIll npasBbl CIIEKI HA TApBITOPHIL benapyci.

V¥ xoa3e BblkaHaHHS paOOThI BBIpAILIATICS HACTYITHBIS 3a4a4bl:

1) Ha acHOBe JiTapaTypHBIX KPBIHIL Aallb KAPOTKI aHAJ13 T1ICTOPHII BBIBYUIHHS
NBITAHHS 1 CTaHY BbIBy4aHacIl nmpadiemsl 1uist T3peITopbil Ph.

2) pasriien3enpb iCHYIOUBIS MaabIXobl da HmaHsams "crskora" « "Mapos" i
BBI3HAYBIIIA 3 TPAKTOYKall TIThIX MAHSLIAY Yy KAHTIKCIE "MOLHAasg CISIKOTa 1
Mapo3" sk OMS 1 HMS npbl BEIBYUYSHHI KaHKpITHAra pariéHy;

3) BbIKAaHAIlb CTATBICTBIUHYIO alpaloyKy OaA3€HbIX, BbIpalilb rpapiuyHyro
THTAPIPATALBIIO 1 aHAII3 aTPHIMAHBIX BBIHIKAY

4) mpaaHasi3aBallb 4YaCOBYIO JIbIHAMIKY, IHTOHCIYHACLb 1 TAPBITAPISIbHBIS
aca0JiBaclll npasBbl MOLIHAM CIEKI 1 Mapo3y Ha TApbITOphIl benapyci

5) BBIKaHallb 3aHaBaHHE TAPBITOPbIl bemapyci mna  acabmiBacugx
TIpBITapbIsIbHAra pa3MepKaBaHHs BbITIAJKAY, 13EH 3 MOLHAM CIISIKOTal 1 Mapo3aM 1
CSIPAAHSAN MpaIATIIacili KOJKHAra BeIMAaAKy CIISIKOTHI 1 MapOo3y Ha TIPBITOPHI1 pATiEHY.

BbIKapbICTaHbIsI MaTIPBISJIBL: Y aCHOBY paOOThl MaKIAA3€HbI MaTIPbISIIbI
dboHaBbIx  KpbIHII mpagactayieHsiss  JY»  PacnyOmikaHcki  1PHTp Ta
riipaMersapaiorii " ma MakCiMaJbHBIX TAMIEpaTypax MaBeTpa 3a Mepbisi]
nansieHHss (1980-2022 rr). KpeiHilail cTaThICTBIYHBIX JA3€HBIX Ia CIISKOLE
CIIY>KbUIl DJIGKTPOHHBISI apxiBbl cictoMmbl CliWare ma 47 wmeTracTaHIBIIX Ha
TpbIiTOpbll  benapyci. Ilbipoka BbeIKapbICTOYBamics MaTIpbisuibl JI3sgpxkayHara
KJIIMaTbIYHAara Kajaactpy, JHaaseHbis Jlacray 1 mmpary IHIIBIX HPOQUIbHBIX
HapMaTbIyHBIX TaKyMEHTay.

[IpacTopaBae pazmepkaBanHe crnéki, sk OMS, na TapeiTopsli benapyckara
[Tameccst anmOiBanacsi 3 jamamoraid kapiiipaBaHHs TIThiX 3'ay. [laGymoBa kapT
BbIKaHAHA 3 JlarlaMorai mparpamuara npaaykry ArcGis. HacoBbls m3pari KoJibKacli
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M3€H 1 BBIMAJAKAY CIAKOTHI ¥ TOZ3€, JaciiefaBajics 3 JarmamMoraid CTaHIapTHBIX
CTATBICTBIYHBIX METAIAY.

Ha npeixnan3e kankpaTHara pari€éHa (Tapeitopbis bemapyci) pasrisaaenia
JbIHaMIKa, 1HTIHCIYHACIh 1 TAPHITApbIUIbHAE pa3MEepKaBaHHE MOIHAW CHEki 1
Mapo3y 3a Mephisj MaludIuieHHs, SK BBIHIKY ria0aibHara MaisdruieHHs KiIiMaTy.
Brisynena maBeniudHHE KOJBKACII 3E¢H 1 BRIMAAKAY CIISIKOTHI 1 3HKIHHE KOJIBKACITI
13€H 1 Bemaakay maposy sk OMS 1 HMS anx 6a3aBara a3ecsmiroassi aa CydacHacii.
YcTaHoyneHsl TpacTopaBa-4acaBbisl 1 CE30HHBIA acabiiBacili MPasiBbI CISKOTHI 1
Mapo3sy, sk OMSI 3a mepersig 3 1980 ma 2022 r. BeikanaHa 3aHaBaHHE TIPBITOPHII
benapyci ma acabmiBacisix TIpbITapbisUIbHAra pa3MepKaBaHHS BbIMajKay, M3¢H 3
MOIIHAN CISIKOTAM 1 Mapo3aM 1 CpIAHI Mpalsriaaciii Ko)KHara BbIMaKy CISKOTHI 1
Mapo3y Ha T3PBITOPHI1 PIrIEHY.

[IpakTpiyHae BBIKAPBICTAHHE MATIPBILIAY: MAA3€HBI MaTAIPBISUT MOXKHA
BBIKAPBICTOYBAIlb JJIs Jajedlnara BbIBYUdHHS TriabanbHara MaIfMIUICHHS Ha
TIpeiTopbli PB, mTak ’xa MoOXKHaA BBIKAPHICTOYBAllb JAAJ3€HYI0 Mpaiy s
BBEIBYYDHHSI.

BrIniki nacienaBaHHs MOTYIIb OBIIb BEIKAPBICTAHBI § HABYYAJIbHBIM IMpalnce
¥ sdKacui JamaMo)kKHara MaTipbLIy Mpbl MPaBsSI3€HHI 3aHATKAY Ma By430HBIX
JBICHBITUTIHAX : «KJIIMATBIYHBIS PBI3BIKI 1 aanTalbis a 3MeHbI K1iMaty» 1 iHI.IIpbl
pasrisa3e 1HTAPHCIYHACIH, MpacTopaBara pa3MepKaBaHHS 1 JbIHAMILBI CISKOTHI 1
Mapo3y Ha TIpbITOopbli benapyci, (akrapay ix aOymayJisyIbHBIX 1 KIIMATBIYHBIX
PBI3BIK, SIKisl CTBAparollla HEOACIIEUHbIMI TAPMIYHBIMI 3'Bami ¥ HepbIsy Aa 1 nacis
riadanbHara nausijieHHs.



ABSTRACT

Hoduleva E.A. Adverse thermal weather events: geography and dynamics of
manifestation during the warming period (thesis). / E.A. Hoduleva — Minsk, 2024. —
53 p.

Bibliogr. title 51, fig.56, Table.4

DANGEROUS METEOROLOGICAL PHENOMENA(DMP), ADVERSE
METEOROLOGICAL PHENOMENA (AMP), SEVERE FROST, INTENSE
HEAT.

The object of research: heat and frost as dangerous and unfavorable
temperature meteorological phenomena.

The subject of the study is the temporal dynamics, intensity and territorial
manifestation of extreme heat and frost on the territory of Belarus during the period
of global warming (from 1980 to 2022).

The purpose of the work: to consider the manifestation of extreme heat and
frost as a result of climate change, to identify the temporal dynamics, intensity and
territorial features of the manifestation of heat on the territory of Belarus.

In the course of the work, the following tasks were solved:

1) on the basis of literary sources, give a brief analysis of the history of the
study of the issue and the state of knowledge of the problem for the territory of the
Republic of Belarus.

2) to consider the existing approaches to the concept of "heat"”, "frost™" and
determine the interpretation of these concepts in the context of “intense heat and
frost" as an OM and NM in the study of a particular region;

3) perform statistical data processing, make graphical interpretation and
analysis of the results obtained,

4) to analyze the temporal dynamics, intensity and territorial features of the
manifestation of extreme heat and frost on the territory of Belarus

5) Perform zoning of the territory of Belarus according to the peculiarities of
the territorial distribution of cases, days with severe heat and frost and the average
duration of each case of heat and frost in the region.

Materials used: The work is based on materials from stock sources provided
by the State Institution "Republican Center for Hydrometeorology™ on maximum air
temperatures during the warming period (1980-2022). The source of statistical data
on the heat was the electronic archives of the CliWare system for 47 weather stations
in Belarus. The materials of the State Climatic Cadastre, GOST data and a number
of other relevant regulatory documents were widely used.

The spatial distribution of heat, as a rule, on the territory of the Belarusian
Polesie was reflected by mapping these phenomena. The maps were built using the
ArcGIS software product. The time series of the number of days and heat events per
year were studied using standard statistical methods.
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Using the example of a specific region (the territory of Belarus), the dynamics,
intensity and territorial distribution of extreme heat and frost during the warming
period are considered as a result of global climate warming. An increase in the
number of days and cases of heat and a decrease in the number of days cases of frost
both from the base decade to the present were revealed. The spatial, temporal and
seasonal features of the manifestation of heat and frost have been established, as in
the period from 1980 to 2022. The zoning of the territory of Belarus was carried out
according to the peculiarities of the territorial distribution of cases, days with severe
heat and frost and the average duration of each case of heat and frost in the region.

Practical use of materials: this material can be used for further study of global
warming in the territory of the Republic of Belarus, as well as this work can be used
for study.

The results of the study can be used in the educational process as an auxiliary
material for conducting classes in academic disciplines: "Climate risks and
adaptation
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