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PE®EPAT

UYepnskoBa, 1. M. AHanu3 npoCTpaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEU
pacrpeneneHus ONacHbIX METEOPOJOTUYECKUX SIBJICHUN B LIEJSIX ONTUMM3ALHUHA CETH
JIOPOKHO-U3MEPUTENBHBIX ~CTaHIUKW Ha Tepputopun Pecrybnuku bBemapychb
(murmomHas padota). / U.M. UepnsikoBa — Munck, 2023. — 67 c.

bubmuorp. 52, puc. 22, Tabm. 9.

JIOPOXXKHOE XO35IMICTBO, OIIACHBIE METEOPOJIOTUMYECKHUE
ABJIEHUA  (0A), HJOPOXHO-USMEPUTEJIBHBIE CTAHIOUM (AMC),
OITACHBLIE ABJIEHMA TEIJIOT'O [IEPUOJA, OITACHBIE ABJIEHUA
XOJIOAHOI'O IIEPHUOJA, T'OJIOJIEA, ABTOMOBWUIIbHBIE JIOPOTI'H,
AJAIITALIAA.

Lenp  paboOTBl — NOPOBECTH  AHAIUW3  NPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTEH paclpe/iesieHus] OIMACHBIX MeTeoposiorTuueckux siBaeHun (O)
TEIUIOTO M XOJIOJHOIO TIEPHOJOB B MLEJISIX ONTHMHU3ALUM CETU JOPOKHO-
U3MEPUTENBHBIX CTaHIMI Ha TeppuTopun PecryOnrku benapyce.

OOBEKT UCCleI0BaHUS - ONACHBIE METEOPOJOTMYECKHUE SABJICHHS XOJIOJHOTO U
TEIUIOrO MEPUOJA roja.

[Ipenmer wuccienoBaHuss — NPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH
pacrpeneneHus ONacHbIX METEOPOJOTUUECKUX SBJICHUM B LENSAX ONTHUMHU3ALUN CETH
JIOPOKHO-U3MEPUTENBHBIX CTaHLUN Ha Tepputopun Pecniyonuku benapyce.

B xone paGoTel ObLIM MpoaHaNM3UPOBaHbl OCHOBHbIE ciiydan O temnoro u
XOJIOZIHOTO TMEPUOJIOB M UX KPUTEPUHU, & TAKKE IOCTPOEHBI KAPThl M TrpaduKu
MPOCTPAHCTBEHHO-BpeMeHHOTo pacnpenenenus OS. M3ydyeHna ceTb aBTOMOOMIBHBIX
JOpOT pecrnyOIMKM W uX Kiaccu(ukanus. BbIsBIEHbBI OCHOBHBIE MapaMeTphbl U
AIIEMEHTHl JTOPOKHO-U3MEPUTEIBHBIX CTAaHIMM, MOCTPOEHA KapTa CETH JOPOKHO-
WU3MEPUTEIBHBIX CTAHIUNA C YYETOM BIIMSHHS ONACHBIX METEOPOJIOTHYECKHUX SIBJICHUN
3a iepuox ¢ 1984 mo 2021 rr. 3a nmepuoa ¢ 2019 mo 2021 rr. npoaHamu3upOBaHBI
ClIydyal TMpEeaynpeKIeHUs O BO3HMKHOBEHMM ToOJioiena Ha jgoporax. /JlaHel
PEKOMEHJIalluK Ha OCHOBE KapThl pacnpoctpanenus O Ha Teppuropun PecryOimku
benapyce o cOBEpPLICHCTBOBAHUIO JOPOKHO-U3MEPUTEIBHON CETU. BBIsABIICHBI ITyTH
aZanTalry TOPOKHOIO XO3SIMCTBA K U3MEHSAIOIIMMCS KIMMAaTUYECKUM YCIOBUSIM.

[Ipy BBIOJIHEHUW AMIUIOMHOM pPabOThl OBLIM HMCIHOJIB30BAHBI CIEAYIOIINE
METO/bl: OMHUCATENbHbINA, aHAIUTHYECKUH, rpaduyeckuid, Kaprorpaduyeckuii u
MaTeMaTUYeCKUil. AHamu3  MOJYYEHHBIX JaHHBIX, [OCTPOCHHE TpapuKOB
MPOU3BOAMIIMCH C TMOMOIIBIO IporpaMmHbIX TpoaykToB Excel. Iloctpoenue kapt
IIPOCTPAHCTBEHHOTr0 pacnpeaeneHus O ocylecTBIsIIOCh ¢ MOMOIIBIO MPOTPAMMBI
ArcMap10.8 nporpammuoro nakera ArcGIS.



JIOCTOBEpHOCTh TMOJYYEHHBIX PE3yJIbTaTOB Oa3MpyeTcs Ha HCIOJIb30BAHUU
¢daktryeckux naHueix benrunpomera 3a mepuon 1984-2021 rr., a Takke JaHHBIX
JOPOKHO-U3MEPUTENBHBIX cTaHuui 3a nepuoa 2019-2021 rr.

Urorom  paboTel  SBASETCS  aHAIM3  MPOCTPAHCTBEHHO-BPEMEHHOI'O
pacnpenenenuss O Temioro M XoJOJHOIO MEPUOJIOB Ha Tepputopuu PecnyOnuku
benapych, nmocTpoeHue KapTbhl CETH TOPOKHO-HU3MEPHUTENBHBIX CTAaHLHUA C YYETOM
BJIMSIHUS OMACHBIX METEOPOJIOTUYECKHX SIBJIEHUH TEIUIOrO M XOJOIHOI0 MEPHOIOB, a
Tak)ke peKoMeHaIuu 1o cosepiieHcTBoBanuto cetu [IMC Pecny6nuku bemapych.

Takum oOpa3zoM, HEOOXOAUMO YCTAaHOBUTH JIOPOKHO-U3MEPUTEIbHBIE CTAHIIUU
MPEUMYIIECTBEHHO B CIEAYIOIIMX pailoHax, ¢ y4eToM (PUKCHPOBAHUS HAWOOJIBIIETO
KOJMYECTBA CIIy4aeB OMNACHBIX sBIE€HUWH B HuX: ClaBropoickoM paioHe
Morunesckoil obnactu, Jleapunmkom, OkTs0pbckoMm, YeuepckomM u bparmnckom
paiionax ['omenwcokii obnactu, [llapkoBmmHCKOM paitoHax Butebckoit o6iacTw,
HoBorpynckom paiione I'poiHeHCKOM 001acTH.

C yd4eToM TOro, 4TO AOPOKHO-U3MEPUTEIbHBIE CTAHIIMH PACIPOCTPAHEHBI
KpailHe HEPaBHOMEPHO, MPEUMYIIECTBEHHO B MuUHCKOM u bpectckoil oOnacTsx,
HeoOxonuMo coBepiieHcTBoBaTh cetb JIMC u Ha oOcCTanmbHON TEppUTOPUH
Pecniyonuku  benapych. [laHHble pexkoMeHAAIMM TMO3BOJAT B IOJHOW Mepe
(UKCUpOBAaTh ONACHBIE SIBJICHUS NOrOAbl B pailoHaxX, IJIe HET CTAaHLMWA, a TaKxKe
CBOEBPEMEHHO MPEAYNPEKIATh U YCTPAHATh MOCIEICTBUSI, KOTOPbIE MOT'YT IPUBECTU
K TIOPOKHO-TPAHCIOPTHBIM IPOUCIIECTBUSM.

PODEPAT

Yapusaxoa, |. M. Amnami3 mpacTopaBa-yacaBbIX 3aKaHaMeEpHACISY
pa3MepKaBaHHsI HEOSICIEYHBIX MET3apajariuyHbiX 3'sy y MAITax anTbIMi3allbll CETKI
JapOXKHA-BBIMSIPAIIbHBIX CTaHIbIA HAa TAIpBITOPbII Pacny0Omniki benapych (apimioMHas
pabora). / .M. HapnsikoBa — Miuck, 2023. — 67 c.

bibmisrp. 52, man. 22, Tabm. 9.

JHAPOXHAS TACITAJAPKA, HEBSACIIEUHBIA METOAPAJIATTYHBIA
3'4BbI (0A), JAPOXHA-BBIMAPAJIbHBIA CTAHLIBII (AbIC),
HEBACIIEUHBISA 3'SIBbI LEIJIATA TIEPBISIAY, HEBSCIEYHBIS 3'SIBbI
XAJIOOHAT A TIEPBISIAY, TAJTAJIE], POKAMEHJIALIBII TTA AJIATITALIBII,
YIACKAHAJIEHHE CETKI JbIC.

Mbara paboThl — mpaBecll aHali3 IpacTOpaBa-4acaBbIX 3aKaHAMEpHACIECH
pa3MepKaBaHHs HEOACTIEUHBIX METAapaiariynbixX 3'sy 1émiara 1 xajaoaHara nepbisaay
y M3Tax anTbIMi3albll CETKI JapOKHa-BBIMSPAIbHBIX CTaHLbI Ha TAIPBITOPHI
PacnyGniki benapychs.

AO'ekT JnacnenaBaHHSA-HEOSCIICUHBIS MeTlapajariudbis 3'SBbl  XajoaHara i
uénsara rnepuisay roja.



[IpanMer nacnegaBaHHS-IpacTOpaBa-yacaBblsl 3aKaHaMEpHACIl pa3MepKaBaHHS
HEOSICTIEYHBIX MeTlPapajariyHelXx 3'sSy y MOITax anThIMi3albll CETKl JapoKHa-
BBIMSIPAJIbHBIX CTAHLIBIN Ha TApBITOPHIL PacmyOmiki benapycs.

VY xomze paboTel ObUTI TpaaHalizaBaHbl aCHOYHBIS BbmManaki H3 nérmara i
XaJlofiHara mepbisiAay 1 1X KpBITApBI, a Takcama madyJaBaHbIA KapThl 1 rpadiki
nmpacTopaBa-dacoBara pasmepkaBanHs H3. BriByuana ceTka ayTamaOiIbHBIX JapoT
PacnyOmiki 1 ix kiaciikampia. BeISyaeHbl acHOYHBIS MapaMeTpbl 1 3JIEMEHTHI
Jap0o>KHA-BBIMSIPATIbHBIX CTAHIIbIM, Ma0y1aBaHa KapTa CEeTKI JapOKHa-BhIMAPAIbHBIX
CTAHIIBIH 3 YJIIKaM YIUIBIBY HEOSICIICUHBIX MeTIapajariyHbix 3'sy 3a nepsisin 3 1984 na
2021 rr. 3a mepoisig 3 2019 ma 2021 rr. mpaanaiizaBaHbl BBIIAAKI ManspiaKaHHS a0
y3HIKHEHHI ramanéay Ha nmaporax. Jlam3eHpl piakaMeHJaIlbli Ha acHOBE KapThl
pacnaycromkBanHss H3 Ha TapsiTopsll PacnyOmiki bemapych mna yrnackaHalleHH1
JapOXKHA-BbIMSIpaJIbHAN CETKI. BhIsSyneHbl NUIAX1 ajantanbll JapoXHara racnaaapki
J1a 3MEHJIIBBIX KJIIMAThIYHBIX YMOY.

[Ipel BhIKaHAHH1 JBIIITIOMHAM Mpalbl ObLII BBIKAPBHICTAHBIS HACTYIHBIS METAJIbI:
amicajbHbl, AHANITBIYHBI, TpadiuHbl, KapTarpadiuHbl 1 MaTAMaThIYHBL. AHaNI3
aTpbIMaHbIX JAJ3€HbIX, Ma0ya0oBa rpadikay BbIpaOIsIicsa 3 JanaMorail mparpaMHbIX
npaaykray Excel. IlabymoBa kapT mpacTopaBara pasMmepkaBanHs OS5
aXpIIUAyIsacs 3 namamoran nparpamel ArcMap10.8 nmparpamnara nakera ArcGIS.

JlaknagHacip aTpbIMaHbIX BbIHIKAY TPYHTYELA HA BHIKAPBICTAHHI (PaKTHIYHBIX
nan3eHsix benrigpamera 3a nmepbisig 1984-2021 rr, a Takcama Ja3€HBIX JapoXKHa-
BBIMSIPAJIBHBIX CTAaHUBIN 3a nepbisan 2019-2021 rr.

BoiHikam mpartibl 3'syisienia aHaji3 npactopaBa-uacoBara pasmepkaBanns OS]
nérara 1 xajojgHara mnepsisnay Ha TipbeITopell PacnyOumiki bemapyce, maGynosa
KapThl CETKI JapO’KHa-BbIMAPAIbHBIX CTAHLbIA 3 yJIIKaM YIUIbIBY HEOSCIIEUHBIX
MeTlrapaliariyHbIX 3'ay némiara 1 xajogHara nepbiaaay, a Takcama paKaMeH Ialbll mna
VaackananeHHi ceTki abic PacnyOriki benapychs.

TakiM 4yblHaM, HeaOXoAHa YcCTaldBalb [apO’KHA-BBIMSPAIbHBIS CTaHLbI
nepaBakHa Y HACTYIMHBIX pa€Hax, 3 yJikaM (iKcaBaHHS HalOOJbIIal KOJIbKACII
BbINIaAKay HeOscreuHblx 3'ay y 1x: Cnayrapanackim paéne Marinéyckait BoOnaciii,
Jlenbubikiv, Kactperuninkiv, Yauspckim 1 bparinckim paénax I'omenbcokii
BoOmacui, apkaymusiHckiM paénax BineoOckait BoOnacii, HaBarpyackim paéne
['poazeHnckaiil BoOnaciii.

3 ynikam Taro, WTO JapO>KHA-BbIMAPAIbHBIS CTaHIIbIl pPacIayCloIKaHbIsg
BEJIbMI HepayHamepHa, nepaBaxHa ¥ MiHckail 1 Bpacukaii abnacusx, HeaOxonHa
YyaackaHajgbBallb CETKY JAbIC 1 Ha acTaTHsAd TiIpbITopbli Pacny6uniki bemapyce.
Jan3eHsist pakaMeHAaIbll 1a3BOJISIIb Y TTOYHAM Mephl (pikcaBallb HEOSCIICUHBIS 3'SIBBI
HaJBOp's ¥ paHax, A3€ HsAMa CTaHIbIM, a TakcaMa CBO€JyacoBa MarspdKBallb 1
ycTapaHsib HACTYICTBBI, SKiSi MOTYIlb TMpBIBECI [Ja JapO’KHA-TPAHCHAPTHBIX
3IApIHHAY .



ABSTRACT

Chernyakova, I. M. Analysis of spatial and temporal patterns of distribution of
dangerous meteorological phenomena in order to optimize the network of road
measuring stations on the territory of the Republic of Belarus (thesis). / .M.
Chernyakova — Minsk, 2023. — 67 p.

Bibliogr. 52, il. 22, tabl. 9.

ROAD MANAGEMENT, DANGEROUS METEOROLOGICAL
PHENOMENA (OJ), ROAD MEASURING STATIONS (DIS), DANGEROUS
PHENOMENA OF THE WARM PERIOD, DANGEROUS PHENOMENA OF THE
COLD PERIOD, ICE, RECOMMENDATIONS FOR ADAPTATION,
IMPROVEMENT OF THE DIS NETWORK.

The purpose of the work is to analyze the spatial and temporal patterns of
distribution of dangerous meteorological phenomena of warm and cold periods in
order to optimize the network of road measuring stations on the territory of the
Republic of Belarus.

The object of the study is dangerous meteorological phenomena of the cold and
warm periods of the year.

The subject of the study is the spatial and temporal patterns of the distribution
of dangerous meteorological phenomena in order to optimize the network of road
measuring stations on the territory of the Republic of Belarus.

In the course of the work, the main cases of the warm and cold periods and
their criteria were analyzed, as well as maps and graphs of the spatial-temporal
distribution of the DP were constructed. The network of highways of the republic and
their classification has been studied. The main parameters and elements of road
measuring stations are identified, a map of the network of road measuring stations is
constructed taking into account the influence of dangerous meteorological
phenomena for the period from 1984 to 2021. For the period from 2019 to 2021, the
cases of warnings about the occurrence of ice on the roads were analyzed.
Recommendations are given on the basis of the map of the distribution of DP in the
territory of the Republic of Belarus on improving the road measuring network. The
ways of adaptation of road facilities to changing climatic conditions are revealed.

The following methods were used to complete the thesis: descriptive,
analytical, graphic, cartographic and mathematical. The analysis of the received data,
the construction of graphs were carried out using Excel software products. The
construction of maps of the spatial distribution of DP was carried out using the
ArcMap10.8 program of the ArcGIS software package.

The reliability of the results obtained is based on the use of actual data from the
Belgidromet for the period 1984-2021, as well as data from road measuring stations
for the period 2019-2021.



The result of the work is the analysis of the spatio-temporal distribution of the
warm and cold periods on the territory of the Republic of Belarus, the construction of
a map of the network of road measuring stations taking into account the influence of
dangerous meteorological phenomena of the warm and cold periods, as well as
recommendations for improving the DIS network of the Republic of Belarus.

Thus, it is necessary to install road measuring stations mainly in the following
areas, taking into account the recording of the largest number of cases of dangerous
phenomena in them: Slavgorodsky district of Mogilev region, Lelchitsky,
Oktyabrsky, Chechersk and Braginsky districts of Gomel region, Sharkovshchinsky
districts of Vitebsk region, Novogrudok district of Grodno region.

Taking into account the fact that road measuring stations are extremely
unevenly distributed, mainly in the Minsk and Brest regions, it is necessary to
improve the DIS network in the rest of the territory of the Republic of Belarus. These
recommendations will make it possible to fully record dangerous weather phenomena
in areas where there are no stations, as well as timely prevent and eliminate
consequences that may lead to road accidents.



OI'JIABJIEHHUE

| 2321531 (<) 50 (TR Ommoka! 3akiagka He onpeeseHa.
['maBa 1 Cocrosinre nzydeHHOCTH npoOiemsl .. Omuodka! 3akiiaaka He onpeeieHa.
I'naBa 2 MeToanKa UCCIIEIOBAHUM .......cvvvveeeen.. Ommoka! 3akiagka He onpeeseHa.

['maBa 3 3aKOHOMEPHOCTH MPOCTPAHCTBEHHO-BPEMEHHOTO PAaCHpPEIEICHUSI OMACHBIX
MeTreopoiorudeckux sipneHuid (OS) nnsg nopoXKHOro XO3siCTBA Ha TEPPUTOPHH
PecriyOnmuku Benapych .........cocvvveeiinicnieenieenn Omuodka! 3akiaaka He onpeeseHa.

3.1 Onacueie meTeoponoruueckue apieHus (OS) termnoro nepuoaa..Omuodka!
3akiagka He onpe/eJieHa.

3.2 Onacueie meTeoponoruueckue sapieHus (O5) xonoaHoro nepuoia
........................................................................... Omuobka! 3akaaaka He onpeaeJieHa.
['maBa 4 Coenuaiu3upoBaHHOE OOECHEUYEHHE OCHOBHBIX TpPacC M COCTAaBJICHHE
pEKOMEHJaUi N0 COBEPUICHCTBOBAHUIO CETH JOPOKHO-U3MEPUTENbHBIX CTaHIUI
........................................................................... Omuobka! 3akaaaka He onpeaeJieHa.

4.1 AsroMobOmiIbHBIE foporu PecriyOnnku benapych U ux kinaccupukamus
........................................................................... Omuobka! 3akiaaka He onpeaeJieHa.

4.2 CeTb DOpOKHO-U3MEPUTENBHBIX cTaHlUi PecryOnuku benapycs.
OCHOBHBIE [TAPAMETPHI U UX DJIEMEHTHI ............ Ommoka! 3akiagka He onpeneseHa.

4.3 IlpenynpexaeHus 0 BOSHUKHOBEHHH TOJI0JIEAa Ha JOPOTE............ Ommnodka!
3akisiagKa He onpeaeseHa.

4.4 PexoMeHIAMKU TIO COBEPILIEHCTBOBAHUIO CETH TIOPOKHO-N3MEPUTEIBHBIX

(o 1212 111702 (RU T Omuobka! 3aknaaka He onpegeJieHa.
I'maa 5 Iyt amantanuu JOPOKHOTO XO3SMCTBA K U3MEHSIOMMMCS KIMMATHYECKUM
81 (0):3 8 1. (PR Omuobka! 3aknaaka He onpegeJieHa.

S 10010 101 (532 1 (I URTT R , Omuobka! 3aknaaka He onpegeJieHa.

Cnucok uCNoMb30BAHHBIX UICTOYHUKOB .. Omudka! 3akinaaka He onpeaeseHa.
[lepedens pe3ysbTaTOB HAyUYHO-UCCIIEI0BATEILCKOM paboThl aBTopa. Omuodka!l
3akiagkKa He onpe/eseHa.



