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2. The current dynamics of the tropospheric frontal zones and regional synoptic processes over Eastern Europe.

Pedepar:

1. lucepTaliito npucBsY€HO BU3HAYEHHIO IPOCTOPOBO-YAaCOBUX OCOOIMBOCTEN (DPOHTATIBHOI aKTUBHOCTI i
LIMKJIOHIYHOI AistbHOCTI Hag CxifHOIO €Bporolo Ta Tepurtopieto binopyci, 3o0kpema, 3a nepion 1995-2015 pp.
PosrasHyTo (isuko-reorpadivsi Ta cy4acHi KaiMatuyHi ymoBu CxifHOI €BpoIiy, XapakTepHi 0COOGIMBOCTI
LMPKYyJLii aTMocdepu B perioHi, mpoaHaizoBaHo BIIUB [liBHIYHOATIaHTUYHOTO KOJIMBAHHS Ha IIOTO/IHI YMOBU
€Bponu. BuKkoHaHO aHasli3 CyyaCHUX METO/IB OLiHKM 6JIOKYIOUHUX MpoleciB B aTMocdepi, ToKasaHa poJjib
TPAEKTOPHOTIO aHaJli3y B OLiHLI METEOPOJIOTIYHUX XapaKTEPUCTUK TOBITPSHUX MacC, PO3IJIAHYTI OCHOBHI IIPUHLIUIIN
006'eKTMBHOTO BUSIBJIEHHSI aTMOC(EPHUX PPOHTIB. [IpOBeNI€HO OLiHKY YMOB YTBOPEHHS i epeMillleHHS LIUKJIOHIB
TUIIOBUX TPA€EKTOPIil yepe3 Tepurtopito binopyci 3a nepiox 1995-2015 pp. CTBopeHa 6a3a JaHMX OCHOBHUX
XapaKTEPUCTHUK LMKJIOHIB, BKJII0YAl0uM reorpadiiyHi KOOpJUHATH NIOYATKY i KiHLISI TPAEKTOPIH, AaTy i MiHiManbHUI
TUCK B LIEHTPi, 106yJ0BaHi KaPTUCXEMU TPAEKTOPIil. Bu3HaueHO OCHOBHI reorpadidHi pailoHu pOpMYyBaHHS

LIMKJIOHIB, TaK, JJIsl 3aXifHUX [MKJIOHIB TaKMMU OyJia cmyra mupoT 50-60° nH. 1. Haj ATJIaHTUKOIO, IiBHIYHO-



3axifHi UMKJIOHY yTBOPIOBAIMCS HaL HopBe3bkuM MopeM i CKaHIMHABCHKUM MiBOCTPOBOM, MMiBAEHHI LIUKJIOHIYHI
YTBOPEHHS BUXOJWJIN HAa TEPUTOPIIo bisopyci 3 ycix parioHiB CepenzeMHOMOP's, @ TAKOXK basKkaHCBKOTo MiBOCTPOBa
i HopHoro mops. [IpoaHanizoBaHi MibXkpiuHa Ta C€30HHA MiHJIMBOCTI IOBTOPIOBAHOCTI LIMKJIOHIB. BusiBieHO, 110 B
cepeIHbOMY 32 Pik uepes Teputopito bisopyci nepeminyeTbcest 15-16 LUKIIOHIB Pi3HUX TUIIIB TPAEKTOPIll. Benuka
JacTHHA OUKJIOHIB (57 %) BinHOCUIacs [0 MiBAEeHHUX, 3aXiiHi Ta MiBHIYHO3aXigHI LNKIOHM cTaHOBUIH 110 20 %
BUIIAJKiB. AHaJIi3 CepegHbOro TUCKY B LIEHTPi LIMKJIOHIB [T0Ka3aB, 1[0 Oi/IbIIiCTh LMKJIOHIB [TOTIMGJII0BAINCS
6e3rocepeiHbO HaZ, TepUTOPi€o KpaiHu. [y OL[iHKM MaKpOLMPKYJILIMHUX YMOB y ITPOLIECi €BOJIOL|i LIMKJIOHIB
BMKOPHCTAaHUN perioHanbHuAM iHgeKc 6J10KyBaHHsI ECBI, mo 103BOJIMB BU3HAYUTU iHTEHCUBHICTb 30ypEHOCTI
30HAJILHOTO MOTOKY B IIPOLIE€CAX LUKJIOreHe3y. BUsBIeHO nepeBakaHHs 3axXifjHOI CKIal0BOi IIOTOKY B OyIb-SIKOMY
npoleci nukiaoreHesy Hag CxigHowo €Bponoo. [Ipu 1boMy B yMOBax 06JI0KyBaHHSI HAalOisIbIll YaCTO YTBOPIOBAINCS i
€BOJIIOLIIOHYBAJIY MiBJIeHHI IUKJIOHU. PO3IJISIHYTO OBTOPIOBAHICTh HEOE3IIEYHUX SIBULL, [TOTOIY B LIMKJIOHAX PI3HUX
TPAEKTOPil, sIKi epemillyBanucs yepes TepuTopito Pecrny6siku Binopycs npotsrom 1995-2015 pp. BeranoBieHo,
110 Hebe3MeyHi SIBUILA IOroi BUKJIMKAHI MiBIEeHHUMHU i 3axXiIHUMU 6apUYHUMU YTBOPEHHSIMU. [IpoaHanizoBaHo
MDXKPIYHY i C€30HHY IOBTOPIOBAHOCTI LIMX LIMKJIOHIB i [T0Ka3aHO, 1110 MAKCHMMaJIbHA iX KiJIbKICTb 0yJla XapaKTEpPHOIO B
OCHOBHOMY [1J1s JIITHBOTO TIepioAy i mepexigHuX Ce30HiB POKY, a HeGe3NeyHi IBUIIa MOro4u, epll 3a BCe,
00YMOBJIIOBAJIMCS PO3BUTKOM iHTEHCUBHOI KOHBeKIIii Ha aTMochepHux GpoHTax. Halibinbiy IOBTOPIOBAHICTh Y
LIMKJIOHAX $IK IiBIIEHHUX, TaK i 3aXiTHUX TPAEKTOPIiN Mayy Iy>Ke CUJIbHI [owli, cHironany i Bitpu. Ha yacTky
BEJIMKOTO Ipafly i CUJIbHOTO HaJIMIaHHSI MOKPOTO CHITy NpUIIajy MOOAUHOKI BUNAIKY, sIKi (GiKCyBaMCs JIOKAJIbHO
I10 TEPUTOPII KpaiHu. JI714 OL[iHKY OCHOBHMX METEOPOJIOTIYHMX XapPAKTEPUCTHUK IMOBITPSAHUX MaC y LIIMKJIOHAX Pi3HUX
THUIIiB BUKOPUCTOBYBAJacs jarpamwxkesa mogenb nepeHeceHHst NOAA HYSPLIT. 3BopoTHi Tpaekropii 3a nepiog, 24
rog, po3paxoyBaucs Ha piBHAX 1500 i 3000 M f1g Hai6i/IbII TUIIOBUX PAllOHIB 3apOyKEHHS i TPAeKTOPil
repemimeHHs. BUsiBiI€HO, 10 B pPAallOH 3aPOJKEHHS SIK 3aXiIHMX, TaK i [IiBIEHHUX LUKJIOHIB B yCi CE30HU POKY
HAJXOAWJIU BilHOCHO TeIlli OBITPSIHI Macy, IPYU LIbOMY B IIEPIIOMY BUIIAJKy BOHHM OYJIM BOJIOTUMH i B IIPOLiECi
IepeMilleHHS Ha TEPUTOPIi0 bislopyci 0X0I0mKyBalncs i cTaBaiy MEHII HACUYEHVMY, a B IPYTOMY — CIIOYaTKy
OyJI1 HEHACMYEHUMHU, B [TPOLIECi €BOJIOLI IMKJIOHIB 3a3HaBa/IX OXOJIO[KEHHS i 30i7IbIIE€HHSI BiTHOCHOI BOJIOTOCTI. Y
iBHIYHO-3aXiJHMX LMKJIOHAX JIJIs1 Pi3HUX CE30HIB POKY XapaKTep nepeMiljeHHs i TpaHcdopmallii oBiTpsiHAX
YaCTMHOK Ma€ 3Ha4Hi BilMiHHOCTI B 3B'43Ky 3 X YTBOPEHHSM B PiI3HOMaHITHMX yMOBaX MiZICTUJILHOI TIOBEPXHi.

2. The thesis is devoted to determining the spatial-temporal features of frontal and cyclonic activities over Eastern
Europe and the territory of Belarus, in particular, in the period of 1995-2015. The physical-geographical and
modern climatic conditions of Eastern Europe, characteristic features of atmospheric circulation in the region, and
the role of the North Atlantic Oscillation on the weather conditions of Europe are considered. The analysis of
modern methods for evaluating blocking processes in the atmosphere is performed, the role of trajectory analysis
in assessing the meteorological characteristics of air masses is shown, and the basic principles of objective
detection of atmospheric fronts are considered. The assessment of conditions for the formation and movement of
cyclones of typical trajectories through the territory of Belarus in the period of 1995-2015 was carried out. A
database of the main characteristics of cyclones was created, including the geographical coordinates of the
beginning and the end of the trajectories, the date and the minimum pressure in the center, and maps of the
trajectories were built. The main geographical areas of cyclone formation were determined. So, for the western
cyclones these were the latitudes of 50-60° N above the Atlantic, north-western cyclones formed over the
Norwegian sea and the Scandinavian Peninsula, and southern cyclonic formations reached the territory of Belarus
from all regions of the Mediterranean, as well as the Balkan Peninsula and the Black sea. The interannual and
seasonal variability of cyclones was analyzed. It was revealed that on average 15-16 cyclones of different types of
trajectories move through the territory of Belarus every year. Most of the cyclones (57 %) belonged to the
southern, western and north-western cyclones accounted for 20 % of cases. Analysis of the average pressure at
the center of the cyclones showed that most cyclones deepened directly over the country's territory. The regional
blocking index ECBI was used to assess macrocirculatory conditions during the evolution of cyclones. This index
allowed determining the intensity of perturbation of the zonal flow in the processes of cyclogenesis. The
predominance of the western component of the flow in any process of cyclogenesis over Eastern Europe was



revealed. At the same time, southern cyclones formed and evolved most frequently in the blocking conditions. The
frequency of dangerous weather phenomena in cyclones of different trajectories that moved through the territory
of the Republic of Belarus during the period of 1995-2015 is considered. It is identified that southern and western
cyclones caused dangerous weather events over the territory of Belarus. The interannual and seasonal frequency
of cyclones causing dangerous weather phenomena in Belarus was analyzed. It is shown that the largest number of
southern and western cyclones was characteristic mainly for the summer period and transitional seasons of the
year, and the dangerous weather phenomena were associated mainly with the development of severe convection
on atmospheric fronts. Such phenomena as very heavy rain, snowfall and wind had the highest frequency in
cyclones, as in southern as western trajectories. The share of strong sticking of wet snow and large hail were
isolated cases and these phenomena were recorded locally over the territory of country. The NOAA HYSPLIT
Lagrangian transport model was used to estimate the main meteorological characteristics of air masses in different
types of cyclones. Backward trajectories for a period of 24 h were calculated at the levels of 1500 and 3000 m for
the most typical areas of origin and movement trajectories. It was revealed that relatively warm air masses entered
the region of origin of both western and southern cyclones throughout the seasons of the year, while in the first
case they were moist and cooled and became less saturated in the process of moving to Belarus, and in the second
they were initially unsaturated, during the evolution of the cyclones experienced cooling and an increase of
relative humidity. The character of the movement and transformation of air particles in northwestern cyclones for
different seasons of the year has significant differences in connection with their formation under various
conditions of the underlying surface.
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