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HUKAOHUYECKAA AKTUBHOCTD U ITOBTOPAEMOCTD
OITACHBIX ABAEHUUA TTIOTOABI HAA TEPPUTOPUEN BEAAPYCHU

E. H. CYMAK", H. I. CEMEHOBA®

l)Ee/zeuapofuem, np. Hezasucumocmu, 110, 220114, 2. Munck, benapyco
Y00eccruil 20CY0apCmMBeHH bl IKOI02UYeCKULl YHUBepCcumen,
yn. JIveosckas, 15, 65016, . Odecca, Yxpauna

B mocnennue necstuietus Bo BceM Mupe U B PecriyOnike benapych B 9acTHOCTH OCTPO BCTall BONIPOC O BIUSTHUU
HOTO/IbI Ha Pa3BUTHE OTpaciel HAPOAHOTO XO3AHCTBA U KU3HENEATEIbHOCTh HAaCEeNIeHUs. Pe3kne N3MEeHEHNsT OTOHBIX
YCIIOBUI MOTYT MPUBOJMTH K BOBHUKHOBEHHUIO HEOIArONPHUSITHBIX M OMTACHBIX METEOPOJIOTMYECKUX SIBJICHHUH, HAHOCSIIINX
3HAUUTENBHBIN yIIepO SKOHOMHKE CTpaHbl. B crarbe paccMoTpeHa MOBTOPSIEMOCTh OMACHBIX SIBICHUN TIOTO/BI B IIUKJIO-
Hax pa3InYHBIX TPACKTOPHIA, KOTOPHIE IepeMeIlaInch Yepe3 Tepputoputo Pecyonuku benapycs B 1995-2015 rr. Yera-
HOBJICHO, YTO OTIACHBIE SIBJICHHUS ITOTO/IbI BHI3BAHBI IO’KHBIMHI | 3aITaHBIMU OapruecKkiuMu oOpazoBanusiMu. [Ipoananusu-
pOBaHa MEKTO0BAsI M CE30HHASI OBTOPSIEMOCTD 3THUX UKJIOHOB M ITOKA3aHO, YTO MAKCHMAIBHOE UX KOJINYECTBO OBLIO
XapaKTEpHO B OCHOBHOM ]ISl JIETHETO MEPUO/IA, a TAKKE NEPEXOIHBIX C€30HOB rofa. CenoBaTenbHO, ONACHBIE SIBICHHS
MOTOJIBI TPEXJie BCero 00yCIIOBIMBAINCH Pa3BUTHEM MHTEHCHUBHOM KOHBEKIIMH Ha arMoc(epHbIX ¢ppoHTax. Hanbonb-
HIyI0 IOBTOPSIEMOCTh B IMKJIOHAX KaK FOXKHBIX, TaK U 3aMaJHbIX TPAEKTOPHI UMENIN OYEHb CHIIBHBIE JOXK/IH, CHETOMaabl
u BeTpbl. Ha om0 kpymnHOro rpafa M CUIBHOIO HaJIMIIAHUS MOKPOIO CHEra NPUILINCh €AMHUYHBIE CIIydau, KOTOphIE
(PMKCHPOBAIHCH JIOKAIBHO TI0 TEPPUTOPUH CTPAHBI.

Knrouesvle cnosa: IUKIIOHUYCCKAas HUPKYIALINA; TPACKTOPHUU HUKIIOHOB; OTIACHBIC ABJICHUA IMOTOABI.

THE CYCLONIC ACTIVITY AND FREQUENCY
OF DANGEROUS WEATHER PHENOMENA
OVER THE TERRITORY OF BELARUS

K. M. SUMAK®, I. G. SEMENOVA®
‘Belhydromet, 110 Niezalieznasci Avenue, Minsk 220114, Belarus
°Odessa State Environmental University, 15 Lvivska Street, Odessa 65016, Ukraine
Corresponding author: K. M. Sumak (katyasbelarus@gmail.com)

In recent decades in the world, and in the Republic of Belarus in particular, the question of the impact of weather con-
ditions on the development of sectors of the economy and life of the population has become acute. The sudden changes in
weather conditions can lead to adverse and dangerous weather phenomena that cause significant damage to the country’s
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economy. This paper examines 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. It is identified that southern and
western cyclones caused dangerous weather events over the territory of Belarus. The interannual and seasonal frequen-
cy 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, as well as the transitional seasons of the
year, therefore 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.

Keywords: cyclonic circulation; trajectories of cyclones; dangerous weather phenomena.

BBenenue

[IpakTrdaeckn BCS XO3AMCTBEHHAS NEATEILHOCTh U MTOBCEAHEBHAS KU3HB JIIOACH CBSI3aHBI C TTOTOTHBIMA
ycaoBusiMu. OHU MOTYT OBITH OJArOMPHUSATHBIMH, & MOTYT TPEICTABIIATH OMPEACICHHBIC TPYIHOCTH, HAHO-
CUTPH ymepO, BBI3BIBATH Pa3pyIIECHHs, CO3/1aBaTh yTPo3y KU3HU H 3[0POBBIO denoBeuecTBa. Ha Teppuropun
benapycu exeromHo perucTpupyroTcs omacuslie spiaeHus noroas! (OS11) — mpupomHbie MPOEeCcChl U SIBICHUS,
BO3HHUKAIOIIKE IO/ BIMSHUEM Pa3IMYHBIX HMPUPOAHBIX (PAKTOPOB MM MX COUETAHUH M OKa3bIBAOIIUE I10-
pakaroliee BO3JACUCTBHE Ha JIIOJCH, CETTbCKOE XO35HCTBO, 00BEKTHl SKOHOMUKHU M OKpyKarolyto cpeay [1].
B cpeanem OSIII exeromno manocst Pecyonuke benapych ymep6 B pasmepe 2,18 muH goin. [2], HanOobimas
JIOJIS1 KOTOPOTO TIPUXOANTCS HA OYCHb CHIIBHBIC MOXKIW W JINBHU, & TAK)KE OUCHb CHIIBHBIC BETPHI (B TOM YHUCIIE
mkBaibsl) — 67,3 u 27,5 % COOTBETCTBEHHO. 3HAYUTENBHBIC MTOCIEACTBHS I SKOHOMUKH TOCYIapCTBa UMETTH
3acyxu 1992, 1994—-1997, 1999, 2001 u 2002 rT., CUIbHBIC HABOJHEHUS ¥ TTABOJIKH B FOXKHBIX palflOHAX CTPAHBI
B 1974, 1979, 1993 u 1999 rr. [3]. B nocneanme roas! B CBsI3M ¢ ydacTUBIIUMHUCS cirydasmu OSII1 axonommdae-
CKHe TTOTEPH CTPaHBI BO3POCIIH e1lle O0JIbIIe, BHISBICHA ITOJTHAS 3aBUCHUMOCTH OOBbEKTOB SKOHOMHKH OT BO3ZEH-
CTBHS IPUPOIHBIX (hakTopoB. Tak, B pe3y/abraTe BOSHUKHOBEHUS Pa3pyIIUTEIbHBIX [IIKBAJIOB HA TEPPUTOPUIX
CeNbXO3IPEeNPUATHH HaOM0AaeTCs oJeraHue KyJIbTyp, B JIECHBIX XO3SHCTBaX TMOHET JIeC, a B JKMJIHMIIHO-
KOMMYHAJIBHBIX MTPOUCXOANT OOpyIIeHNE KPOBEJb, IOBPEXKICHHIE JINHUH dIIEKTpoIiepeaad 1, Kak CIeACTBHE,
o0ecToYrBaHUE HACEJICHHBIX ITyHKTOB. BBUy yBEeIHUCHHS TIOBTOPSEMOCTH OTTEIEIeH 1 3aMOPO3KOB yXY/I-
LIAIOTCS YCJIOBUS OKCIUTyaTalluM 3/IaHUM, YMEHbIIIAETCSl MX JIOJITOBEYHOCTh. POCT KoJiMuecTBa AHEHN ¢ CUIIbHOU
KapOoi OTPHUIIATEIHHO CKa3bIBAETCS Ha (PYHKIIMOHUPOBAHUH CHCTEM IMOTIIONIECHHS TEIUIa Ha AIIEKTPOCTAHIIHUAX,
MIPUBOXT K YBEIMUYEHHIO 3aTpaT Ha MO KaHNEe ONITUMAIBHOM TeMIIepaTyphl BO3AyXa B IMOMeneHusX. W3-
MEHEHHSI CHETOBBIX, JIEIOBBIX, TOJIOJETHBIX HATPY30K OTPAXKAIOTCS HA yCTOMYMBOCTH dIeKTpocHaO)keHus. [1o-
3TOMY yCTaHOBJIEHUE NMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKkoHOMepHOoCcTel hopmuposanus Ol mprodperaeT
0COo0YI0 aKTyaJIbHOCTh i UIMEET OOJBIIIOE MPAKTUICCKOE 3HAUCHUE.

Kax m3BectHO [4—6], 60mpmmmaCcTBO OSII, HaHOCAIINX CEpbEe3HBIM MaTEpHANbHBIN yIEepO, BO3HHUKAIOT
B 00JIaCTH ITUKJIOHWYECKON MUPKYISAIUHA. B CBSI3M ¢ 3TUM HEOOXOAMMO MPOBEICHUE MCCIISIOBAHUHN TI0 aHa-
JU3y MUKIOHUYECKUX 00pa30BaHMA, OKA3bIBAIOIINX BIMSHUE HA TEPPUTOPHUIO M3ydaeMoro peruona. MHTeH-
CHUBHOCTD IIUKJIOHUYECKOM aKTUBHOCTH B EBpoIie 3aBUCUT OT JIMHAMUKH LIEHTPOB jekcTBUs arMochepbl B Ce-
BEpPHOH ATJIAHTHKE U MOJIOKEHHUS BEYyILEro moToka B Tponochepe [7-9]. [losTomy Tekyiiue KIMMaTHYSCKUES
W3MEHEHHS MOTYT BIMATH Ha TPAEKTOPUH U TITyOWHY IIUKIIOHOB, a CIIEI0BAaTEeNIbHO, M HAa BO3HHKHOBeHHe OSI1.

B 3apy0exHo# nuTeparype 10CTaToYHO MHOTO padOT IMOCBSIIICHO BO3/ICHCTBUIO PA3HBIX THUIIOB IIUKIIO-
HoB Ha (opmupoBanue OSII. Tak, B oHOM U3 nepBbIX UccienoBanuii [ 10] mpoBeneHa kiaccuuKarys K-
JIOHOB HaJl CEBEPO-3araJHON 9aCThI0 ATIIAaHTHKH, OBIJIO BBIIEJICHO BOCEMb THIIOB B 3aBUCHMOCTH OT PaliOHOB
3apOXKICHUS, TPACKTOPHUNA TIEPEIBIKECHUS U BIIMSTHUS Ha BOSHUKHOBEHUE IIITOPMOBBIX SIBJICHUH B IPUOPEIKHON
30HEe. B paborax [11; 12] aHaTU3UPYIOTCS CMEMAIONTHECS U3 I0KHBIX IMMUPOT IUKIOHBI U BBI3BIBAEMBIC UMHU
OAIII van Teppurtopueit Bocrounoit EBpornsl. HoByto kiaccuukanmio HUKIOHHYECKUX TpaekTopuid Hal EB-
POTIOii, BKIIIOYAIOIIYIO JIEBATH TUIIOB, MPEUIOKIIN aBcTpuiickue yuensie [13]. mu Taxke ObuT omnpeneseH
BKJIQJI Pa3HBIX THIIOB IIUKJIOHOB B (POPMHUpPOBAHNE dKCTPEMATBHBIX OCAJKOB HAJl KOHTHHEHTOM. BBISBICHO,
YTO PUCK BBINAJIECHNAS UHTEHCUBHBIX 0caakoB HaJ LleHTpanbHON EBponoi B 3HAYUTEIIBHON CTEIIEHU 3aBUCUT
OT TpaeKTopuu UKIJIOHA. Tak, B toro-3amagHoi yactu [lonsmm, Yexnun u va 3anane CrnoBakun 7 u3 10 ciydaeB
CHJIBHBIX OCAaJIKOB CBA3AaHBI C IMKIIOHAMHU, TTEpEeIBUTAIOIINMUCS ¢ ceBepa Mramuu B cropony llonbumm mpasee
ATBIUACKHX TOP.

PecniyOnuka Benapych pacriosiokena B rieHTpe Boctounoit EBporibl, 103TOMy OOJIBIITHHCTBO IIUKJIOHOB,
CMEIIAIOMINXCS B 3Ty 4aCTh KOHTHHEHTA, MPOXOAAT Yepe3 ee TeppuTopuio. s JaHHOTO pernoHa Xapak-
TEPHBIMH SIBJISIOTCS CIIEAYIOIINE THITBI TPAEKTOPHUNA ITUKIOHOB: 3alajHble, CeBEPO-3araHble (HBIPSIOIIHE)
u 10xHbIe [14].
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HccnenoBanus IUKIOHUYECKOM JESITENFHOCTH U €€ BIMSHUS Ha MOTOHbIE YCiIoBUs berapycu, B TOM drc-
ne Ha Bo3HukHOBeHHe OSII, mpuxomsarcs B ocHoBHOM Ha 1950—80-e IT. AHATM30M TPAaGKTOPHI ITHKIOHOB
pa3UYHBIX HAMIPABJICHHOCTEH 3aHUMANINCh Takue yuenble, kak B. H. Jlenemxo, C. 3. bapckas, O. 1. FO604-
HUKOBa, JI. 1. MatBeeBa, A. B. Amensaenko u np. beuto BeisiBiieHo [15; 16], 4TO HBIpAIOMINE IUKJIOHBI HECYT
3HAYUTEIbHBIE U3MEHEHHS B MOTo/ie cTpaHbl. [Ipu 3TOM MpH cMelieHn: IUKJIOHA Yepe3 peciyOiIuKy 0Ccaaku
B BUJIE JJOK/I WIIM CHETa yXyAIIAloT BUIUMOCTD Ha JIoporax 7o 1 KM U MeHee, T. €. SBJISIOTCS JOCTaTOYHO HH-
TEHCUBHBIMHU, 0COOEHHO BOJIM3M MPU3EMHOTO IIEHTpa IIUKJIOHA. A B clly4yae MepeiBIKeHNS IMKIOHA BOCTOY-
Hee Benapycu, kora OCHOBHOE BITUSIHHE Ha TTOTOJy OKa3bIBAIOT €ro arMochepHbie GPOHTHI, P 3HAYNTEIb-
HBIX M3MEHEHUAX aTMochepHoro nasienus (8—10 rlla 3a 3 4) BeTep 10 CTpaHe MOXKET YCHUIIMBATHCS J10 25 M/C
u Oonee. Camble CHIIBHBIE BETPBI, CKOPOCTh KOTOPBIX JlocTHrana 25-28 m/c, a uHorna 32-34 m/c, oTMevaluch
IIPU EPEMELICHUH HBIPSIOINX UKIOHOB ¢ HopBexkckoro Mopst uepe3 boTHUueCKuii 3a/IMB Ha €BPONEUCKYIO
tepputopuio Poccun (ETP), xoraa yepes benapych npoxoauin uX XoJ0AHbIE PPOHTAIBHBIE PA3/IENbl.

FOsxHBIE TUKIIOHBI, 3aPOXKIasICh HAJ TETUION MOPCKON MOBEPXHOCTHIO, HECYT B TEIUIBIX CEKTOPAX TPOITHUYE-
CKHUH CpeAN3eMHOMOPCKUI BO3/lyX, OTJIMYAIOLINANACS TOBBIIIEHHBIM BIAroCOJAEPKaHUEM, UTO SIBJISIETCS OJTHOM
W3 TIPUYUH BBITIQJCHUS WHTCHCUBHBIX O0CAJIKOB B CHCTEME TaKUX ITUKIOHOB. KommuecTBo 0caakoB JOCTUTAET
CBOET0 MUKa K MOMEHTY MaKCUMaJIbHOTO Pa3BUTHS IIUKIIOHA M PE3KO YMEHBIIIAETCS B CTAIUU €r0 3aIoJIHe-
Hus [17; 18]. B 3uMHuil nmepro 10KHbIC IUKJIOHBI IPUHOCAT OOMIbHBIC CHETOMAbl: CYTOYHOE KOJUYECTBO
OCAJIKOB MOXET JOXOMUTH 0 15—19 MM, B OTAEIBHBIX CIy4asx JOCTHTas KPUTEPHUs OnmacHbIX — 20 MM u 60-
nee [19]. B couerannu ¢ CHIBHBIM BETPOM 3TO MPUBOIUT K 00OPa30BAHUIO METEJCH, CHEXXHBIX OypaHOB, YTO
BBI3bIBACT OOPBIBBI JTUHUI 2JIEKTpOIepeiad U CHEKHbBIE 3aHOCHI Ha JIOporax. B Temblil ce30H ¢ I0KHBIMU
[IUKJIOHAMU CBSI3aHBI MHTCHCUBHBIC TUBHEBBIC JTOXKIU, TPO3bI, TPAJl, IIKBAJIBI U yparaHbl.

ITo mamapM [20], OYeHb CUIIBHBIC OCAIKH B OJHOM IO)KHOM ITUKIIOHE MOTYT OTMEYAaThCsl Ha OIHOMN-IBYX
CTaHIUSAX METEOPOIOTHIecKol ceTn benapycu. B HouHOE BpeMst OHU 00yCIIOBICHBI BIUSHUEM TEIUIOTO (PPOH-
Ta W BBINAJAOT BOJM3M LIEHTPA LUKJIIOHA, a THEM OIPEENIIOTCS BO3ACHCTBUEM XOJOAHOTO (PPOHTAIBEHOTO
pasjiena ¢ BoIHaMH 1 HAOJTIOAAI0TCS y BEPIIMH BOJTHOBBIX BO3MYIICHUH. B TembIii mepros roia npu pa3BUTHN
KOHBEKIIMH Ha (POHTAX KOIMYECTBO OCAIKOB MOeT poctrurars 30—60 mM 3a 1 4. B 5 % ciydaeB ckopocTb
BeTpa, 00yCIIOBIICHHASI BBIXOJIOM FOXKHOTO ITUKJIOHA, cOCTaBisieT 25-29 m/c.

0. U. FO6ounukoBa [21] aHanm3upoBaiia ocajaku B benapycu, BbI3BaHHBIC BIMSHUEM KJKHBIX IIUKIOHOB. Pe-
3yABTAThI MTOKA3aJIH, YTO Hanbojee nHTeHCUBHBIE ocanku (50—120 MM) BhIIamamd MPU CMEUICHUH IUKJIOHOB
¢ cesepa Mranuu yepe3 BeHrepckyro HU3MEHHOCTb, Kapnarsl, ceBepo-3anaiHble pailoHbl YKpauHbl Ha LEHT-
panbHyto yacth benapycu. I1py TpaekTopun 10:KHOTO IIUKJIOHA, TPOXOAAIICH Yepe3 EeHTP YKpauHbI Ha CEBEPO-
BocToK ETP, cunbHble OCaJKi OTMEYAOTCS B OCHOBHOM Ha I0ro-BOCTOke benapycu, a npu ycliOBUH, UTO OHU
COIIPOBOXK/IAIOTCS TPO3aMH B TETIJIOE BPEMs T0/1a, MX KOJIMYECTBO MOXKET qocturarh Kpurepus OAL1.

UepHOMOPCKHE IUKIOHBI, BBIXOSIINE HA PECITyOIHKY, TAK)KE BBI3BIBAIOT MHTEHCHUBHEIE OMMACHBIE OCAJIKH,
0Cc00EHHO NP Pa3BUTUHU ITUKIIOHA 1O BEICOTE M 3aMEICHUH €T0 X0/1a HaJ Tepputopucii bemapycu [22].

3amaHbIe aTTaHTUYCCKUE ITUKIIOHBI B IIETIOM JAfOT HEMHOTO 0caakoB 1o ctpane (11-17 % ot romoBoro ko-
nudecTBa) [23]. Hanbomnbias uX 9acTh BBITIAJACT B 3aMMaIHBIX U CEBEPO-3aMaHbIX paifoHax (10 22 MM B BHIIE
CHera B XOJIOAHBIN nepuof roaa). Kak yryomstommecs, Tak U 3aroMHAIONINECs ITUKIOHBI MOTYT COTIPOBOX-
JaTbCs MHTEHCHBHBIMM OCaJIKaMM, B CPEJHEM OHHU BBIMAJAIOT JIBAa-TPH pasa B TOJl, a HA IOT€ U MeCTaMH TI0
BOCTOKY benmapycu — pa3 B momyroaue. B Teruisiit nepuon 3amagasie Buxpu B 80 % ciydacB BBI3BIBAIOT 3HAYH-
TeJIbHBIE OCaJIKU. Yalle BCEro IUKIIOHBI SBISIOTCS YITyOIsIonMucs. MakCuMalbHOE KOJIUYECTBO 0CAJIKOB
B Takux 1ukioHax (40—50 Mmm) HaOMIOMACTCS ABA pa3a B MOIYTOIME.

Ha coBpemenHoM dTame MOXHO OTMETHTH uccienoBanus B. @. Jlorunosa, 1. H. Illmoka u ap. B pabo-
Tax [3; 24; 25] uMu U3yvamuch npocTpancTBeHHBIE 3akoHOMepHOCTH OS] 1 3aBUCIMOCTE WX TIOBTOPSIEMOCTH
OT OCOOCHHOCTEH MOICTUIIAIONIECH TOBEPXHOCTH U M3MEHEHMI KiuMara. B [26] paccMmaTpuBanach B3aUMOCBS3b
MEXY pa3IMIHbIMU THIIAaMH IUpKyiun 1o b. JI. JI3epnzeesckomy u nmoBropsiemocthio OSIL. [Tpoananusupo-
BaB YHKCJIO JHEH ¢ MEPUIAMOHAIBHON CEBEPHON M MEPUIUOHATHHON FOXKHOU MUPKYISIIIUSIMA aTMOC(EphI B pas-
HBIC CE30HBI M B TCUCHHE T0/Ia, ABTOPHI MPHIILIH K BEIBOAY, YTO HAMETHUBIIIASCS TCHICHITHS COKPAIIICHISI KOJTHYe-
CTBa JTHEeW ¢ TAaHHBIMHU THUITAMH IIUPKYIALINN MOXKET MPUBECTH K YMEHbIIeHHTo ToBTopsiemocT OS] Ha Gomnbieit
yacTu eBporneiickoit repputopunt CHI, Bxmouas benapyce.

Lenpro JaHHOTO HMCCIeIOBaHUA sIBIsieTCs aHaN3 moBTopsieMocty OSI1 B IIUKIOHAX pa3IMYHBIX TPAEKTO-
puii, KOTOphIE TIepeMeIannuch uepe3 Tepputoputo bemapycu B 1995-2015 rr.

MaTepHaJ'lbl U METOAbI UCCJICAOBAHUSA

B npenpinymieii pabore aBTopoB [27] ObUTH pacCMOTPEHBI OCOOCHHOCTH TEPEBIKEHHS IMKJIOHOB THUIIO-
BbIX TpaekTopuii uepe3 benapycs B 1995-2015 rr. McXonHbIMM JaHHBIMH JUTSI aHAJIN3A IUKJIOHUYECKON aKTHB-
HOCTH TIOCTYXHIU Npu3eMHble cuHontrdeckue kapTol (00, 06, 12, 18 u 21 UTC) MUpOBBIX TPOTHOCTHUECKHUX
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uentpoB Met Office (UKMO) u Deutscher Wetterdienst (DWD), a Taxxe kapTbl Oapuueckoit Tonorpaduun
AT-500, o6paborannbie nporpaMmMubiM KomiiekcoM «[ IC Mereo» B benrunpomere.

OmnpeneneHne MUKIOHNYECKUX XapaKTEPUCTHK MPOBOAMIOCH C MCIIOIH30BAaHUEM MaHyaJIbHOTO METO/Ia,
3aKJTIOYAIOIIEroCs B TOCIEA0BATEIFHOM aHAIN3e 6-4aCOBBIX MPU3EMHBIX CHHONTHYECKUX KapT. [lonoxenune
IUKJIOHA BBISBISUIOCH BU3YalbHO 10 KOH(MUTYpAIUy TepBOM 3aMKHYTOW M300apbl 1 MUHUMAJILHOMY J1aB-
JIEHUIO B IeHTpe. B pacder Opanuchk TONBKO T€ MHUKIOHBI, KOTOPBIE B JIFOOOH MOMEHT BPEMEHH IOMaaln
B IIpEJIeNIbl TEPPUTOPUH CTPAHBI, U IPHU ITOM NEPUO]] UX CYIIECTBOBAHUS OB HE MEHEE TPEX CYTOK OT MO-
MEHTA 3apOXKJCHHS IO CTaJIMU 3anoidHeHUs. It TOro 94To0bl 0€301IMO0YHO ONPENETUTh MMyTh OapHUeCKHX
00pa3oBaHUM U UX IBOJIOINHIO, HA KapTax Oapudeckoit Tororpaduu AT-500 ycTaHaBIMBaIOCH HAPABICHIE
BEIYIIEro MOTOKa.

B cootBercTBUM C cymecTByOmNME Kiaccuukanusamu [14] k 3anagHbIM IUKJIOHAM OBIJTH OTHECEHBI 3a-
POKIABITHECS B MIUPOTHOM Tosoce 48—60° ¢. mI. U mepeMeniaBIIrecs ¢ 3amajga Ha BOCTOK uepe3 bemapycs;
K IOKHBIM — (popmupoBaBiirecs Hall paiionamu CpenuzeMHOMOpPBs, bankaHckoro nomyoctposa u UepHoro
MOpSI ¥ BIIOCJICJICTBUN BBIXOJIUBIINE HAa TEPPUTOPHUIO bernapycu; K HBIPSIFOIUM — IUKIOHHYECKUe 00pa3oBa-
HUSI, 3apOXKIABIIMECS B BBICOKHX IIMPOTaX M CMEIABIINECS Yepe3 PEeCyONHKY K IOTy U FOT0-BOCTOKY.

[To pesynbraTam mcciieoBaHus ObUIa cO3/aHa 0a3a JAHHBIX OCHOBHBIX XapaKTEPUCTHK IIMKIOHOB, BKITIO-
Yasi reorpaguyecKie KOOpMHATHI Hayalia i KOHIIa TPACKTOPHIA, IOJIOKEHHUS TPU3EMHOT0 IIEHTPa IIKJIOHA HaJT
Tepputopueil bemapycu, n1ary ¥ cCOOTBETCTBEHHOE 3HaY€HHWE MUHHMAJILHOTO AaBieHus. s Bu3yanusanun
TpaeKTOpHiA MUKIOHOB MPUMEHsIICS Tpaduaeckuii naket Generic Mapping Tools (GMT).

B kaxo#i cTpaHe, B 3aBUCUMOCTH OT €€ (PU3UKO-reorpaduIecKoro moJI0KeHHs, CYyIIECTBYIOT CBOM KpHUTe-
puu OSIIL. B Pecniyonuke benapych cornacno TKIT 17.10-06-2008 [28] mpHHATHI ClieIyIOIIUE 3HAYCHHUS, TIPU
KOTOPBIX METEOPOJIOTHYECKHE SABJICHHS CYMTAIOTCS OMAacHBIMH (Tad. 1).

Tabnuna 1
Ilepeyens OAII past Tepputopuu beaapyceu
Table 1

List of dangerous weather phenomena for the territory of Belarus

Hasganue OSII1 XapakTepuCcTUKHU U KpuTepun win onpenenenus OSI1

OueHb CUIIBHBIN BeTEp

MakcumasbHasi CKOpOCTb BeTpa (BKJIIoUast MOphIBBI) 25 M/c 1 Ooree
(B TOM 4HCIIE IIKBAI  CMEPY)

OueHb CHIIBHBIA TOXKIb

. KomnuecTBo armocdepHbix ocankoB He MeHee 50 MM 3a nepron He Ooree 12 1
(MOKpBIif CHET, TO’KIb CO CHETOM)

OueHb CHIIbHBIN JIMBEHb

. N KonuruecTBo arMochepHbIX ocaakoB He MmeHee 30 MM 3a mepuon He 6oee 1 u
(04YeHb CUITbHBIN JTUBHEBBIN JTOMK b )

OueHb CUIBHBIN CHET KomnuecTBo armocdepHbIx ocankoB He MeHee 20 MM 3a nepron He Oosee 12 u
IIponomxurensHblii O4EHBb KommuecTBo atMocdepHBIX ocaakoB He MmeHee 100 Mmum 3a mepuox 6onee 12 4,
CUJIBHBIN JOXKIb HO MeHee 48 4

Kpymuslit rpag I'pag muamerpom He MeHee 20 MM

ITepenoc cHera Ipy 3HAYCHUSIX CPeIHEH ckopocTy BeTpa 15 M/c u Gonee

CunbHasg MeTeb
MIPOIOJIKUTENIBHOCTBIO HE MeHee 12 4 mpu BuauMocTu MeHee 500 m

I[I/IaMCTp OTJIOKCHHUS CJIOA JIbAAa Ha MPOBOAAX I'OJIOJICAHOIO CTaHKa 20 MM

CHIBHBINA TOJIONEN
u Oosee

JlmaMeTp OTIIOKeHHs MOKPOTO CHETa Ha IMPOBOJIaX TOJI0IETHOTO CTaHKa 35 MM

CunibHOE HalTMTIIaHUEe MOKPOTO CHETa
u Ooiee

CunbHOE CIOKHOE OTIIOKeHue (col | JlnameTp CII0XKHOTO OTIOKEHHUS Ha IPOBOAAX TOJI0JICHOTO CTaHKa 35 MM
JbJ1a, ©3MOPO3H U MOKPOTO CHETa) u Oonee

Tyman npu 3HaueHHN BUAUMOCTH 50 M 1 MEHee TIPOIOIKUTENBHOCTHIO

CHUIIBHBIA TyMaH
He MeHee 12 4

Ou4eHb CUIIBHBII MOPO3 3HaueHne MUHUMAaJIbHOU TeMIiepaTypsl Bozayxa —35 °C u Huxe

OueHb cuIbHas XKapa 3HaueHUEe MaKCUMAaJIbHOM TeMneparypsl Bo3nyxa +35 °C u Belle

Uctounuk: [28].
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HcxomusiMu MaTepraigamMu ipu ananuze nosropsiemoctu OSI1 B benapycu nocimyxuinm JaHHBIE 110 METEO-
CTaHLUSM IOCyJapCTBEHHOIO KJIMMAaTHYECKOro KajacTpa MUHUCTEPCTBA IPUPOIHBIX PECYPCOB U OXPaHbl OK-
pyxaroreit cpensl Pecryonuku benapycs 3a mepuoa ¢ 1995 mo 2015 r. [29].

B nacrosmem uccnenoBanun 1mo kaxaomy oroopanaomy ciydaro OSII1 G0 onpeneneHo, KaKUM CHHOTI-
TUYECKUM IPOIECCOM O0YyCIIOBIIEHA moroja B MoMeHT Bo3HUKHOBeHus: OSII1 B nanHOM paiione. B nanbHeii-
[IEM PacCMaTPUBAIUCH TOJBKO T€ ciiydau, B KOTOpbIX OSI1 ObUIO CBS3aHO ¢ IMKJIIOHHYECKOW I[UPKYJIISIIHCH.
B pesynbrare BoICICHA TPYyIITIa ITUKIOHOB, BhI3BaBImUX Bo3HuKHOBeHUEe OALl Ha Tepputopun bemapycu.

OCHOBHBIE METOIbI, HCIIOIB30BAHHBIEC B NCCIIEIOBAHUH, — CTATUCTHYECKHH, KapTOrpa@uIecKuii 1 CHHOITH-
yeckuit. [[poctpancTBennsie ocoderHoctr O Bu3yanm3upoBanuck ¢ moMoIipo rpadrdeckoro nakera GMT.

Pe3yJIbTaTbI HCCJIeJ0BAaHUA

IukioHuYeckasi akTUBHOCTH HaA benapychio. B xone npoBeneHHOro paHnee aBTOpamMu UCCIEIOBa-
HUsE [27] OBLIO BBISBICHO, YTO Yepe3 TeppuTopuio bemapycu 3a paccmarpruBaeMblil IEpUOA TIEPEMECTHIIOCH
323 HMKIIOHA Pa3HBIX THIIOB TPACKTOPHH, T. €. B CpefHeM uX Obu1o 15—16 B roa. Ha 105110 10KHBIX IIUKJIOHOB
npunuiocsk 184 ciydas (57 % ot o0rmiero konudecTsa), 3anaaubsle U HeIpsomue coctasmwiu 70 n 69 coyuyaes
cooTBeTcTBeHHO (0K010 20 % Kaxaprii Tuir). Hanbonpiiee KOMMYecTBO IIUKIOHOB Beex TUTOB (21-23 ciy-
yas B ron1) Habmomanock B 1998, 2004, 2008 u 2009 rr., mpu TOM MPeoOIaaaroIIiMHU ObLTH FOXKHBIC ITUKIOHBI
(B cpennem 9 cimyuaeB B ron). MUHMMAaIBbHOE KOJIMYECTBO ITUKIOHOB BCceX THUMOB (0kojo 10 ciaydaeB) ObUIO
ormeueHo B 2014—2015 rr., 4TO KOCBEHHO MOXKET CBUJCTEILCTBOBaTh 00 YCHJICHUM aHTHIUKIOHUYECKOTO
XapakTepa PeruoHaIbHON [UPKYIISIIMKA aTMOC(Ephl B KOHIIE HCCIISyeMOTro MEPUOoIa.

IIpakTryueckn BCe 3aragHbIe MUKJIOHBI, KOTOPBIC BBIXOAWMINM Ha TEPpUTOpUIO bemapycu, oOpa3oBaimch
B mrosioce mupoT 50—60° c. mr. Hax 3anmagHol AtnaHTuKoH, BenmmnkoOpurtanueit, CeBepHBIM MOPEM M IOTOM
Banruiickoro. OCHOBHOI 0COOEHHOCTHIO 3TUX IUKIJIOHOB SBISIIOCh H3MEHEHUE TPASKTOPHIA ITOCIIE Tiepeceye-
HuUs benapycu: OONBITMHCTBO U3 HUX MTOBOPAYMBAIIN K CEBEPO-BOCTOKY, HEKOTOPBIE — K Fory. KOKHbIe IUKITO0-
HBI TIEpPEMEIIATNCHh Ha TEPPUTOPUIO CTPAHBI U3 BCeX paiioHOB Cpenn3eMHOMOPhs, baikaHCKOTo moyocTpoBa
u UepHoro Mopsi. HeIpsiroriye IUKIIOHBI Yalie BCEro 3apoKaainch Haa HopBEXKCKUM MOpEM U IIPOXOIIIN Yepe3
CxaHAMHABCKUHN TTOTyOCTPOB, a HAJl PECITYOIMKOM ITOBOPAYNBAIIH K CEBEPO-BOCTOKY.

3a paccMmarpuBaeMbIl TIEpPHOJ CpeHEee NaBICHHE B IEHTpaxX IMKIOHOB HaJa berapychlo cocTaBmiIo
990-991 rlla nnst HeIpsitoIMX U 3anaAHbIX, 997 rlla and oxHbIX. HenocpeacTBEHHO HAa TEPPUTOPUIO CTPAHBI
FO’)KHBIC ITUKJIOHBI BhIXoAwiH ¢ nasieHueM okoio 1001 rlla, zamanueie — 997 rlla, nsipstomue — 995 rlla.
B GonpummHcTBe citydaeB (58—64 %) IUKIOHBI BCEX TPACKTOPUH yIIyOIsUIMCh HAJ PECITyOUKOH.

Hukaonsl, odycaopusmne OSII B Beaapyeu. Ha gomio nuknonos, BezBaBmux OSII, mpumiiocs 84 ciry-
qas, T. €. 26 % OT 00IIero KoJMIecTBa IUKJIOHOB, BBIMICIIINX Ha TEPPUTOPHIO bemapycn mpru3eMHBIM IEHTPOM.
W3 Hux 1okHBIE cocTaBmim 74 ciydas, 3ananabie — 10, Hpipstonire Oapudeckue oopazosanus OSI1 e BeI3BaIH.

HaunGomnpiiee koarmuecTBO 10KHBIX UKIOHOB, 00ycnoBuBmux OSI1, ormevanocs B 1996-1998, 2008, 2009
u 2013 rr. (mo 5-7 cnyuaeB), Haumenbinee — B 2001, 2003, 2011 u 2015 rr. (1o 2 ciy4as). [Ipu oGriem He-
0OJIBIIIOM KOJIMYECTBE 3ara{HbIX UKI0OHOB, Bhi3BaBIIUX OSIL, B 1998 u 2004 rr. Ha UX JIOJIIO MPUIILIOCH 110
2 ciydasi, a B OCTaJbHBIC TOABI — 110 1 ciayyato (puc. 1).
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Puc. 1. TlopropsiemocTs NUKIOHOB, o0ycnoBuBmmx OSI1 B Benapycu 3a nepuox 1995-2015 rr.

Fig. 1. Frequency of cyclones, causing dangerous weather phenomena
over Belarus during the period of 1995-2015
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BonbIIMHCTBO F0KHBIX TUKIOHOB, TIOJ BIUSHKEM KOTOPBIX Bo3HKKamu OSI1, o6pazoBanuck Haj 3amagHsiM
CpenmseMHoMopbseM 1 [ eHyI3cKuM 3amuBoM — 14 cimydaes, a Takke Benrepckoit u JlyHaiickoil HUI3MEHHOC-
TaMu — 12 ciydaeB (puc. 2). HanmensbIiee KoarMuecTBO HUKIOHOB, BhI3BaBmuX OSII, mpumuio u3 paiioHoOB
Oreiickoro Mops 1 0. Kput — numis 2 ciaygas. FOxHbIe TUKITOHMYECKHE 00pa3oBaHus, 00yCIOBUBIINEC HaU-
6onbiree komaectBo OSI1 B 0fHOM IMKITOHE, 3aporiTUCh Hall 3anaHpiM Cperu3eMHOMOpheM B [ eHy?I3CKIM
3aJIMBOM, a Takxke WMrtanuell u AapuatudyeckuM MopeM. [{UKIIOHBI 3armaqHbIX TPAeKTOPHd, KOTOpPBIE BbI3BAIU
OJII1 B benapycu 3a ucciieayemblii IEpUo/I, BOZHUKIM B OCHOBHOM HaJl ATJIaHTHKOM 1 BearkoOpuTaHue.
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Puc. 2. Kapra-cxema TpaekTopuil iepeMeIeHus IMKJIOHOB,
obycnopuBmmx OSIII B Benapycu 3a nepuon 1995-2015 rr.:
1 —10xHBIe; 2 — 3amainble; 3 — paifloH 3apOXKACHUS I0XKHBIX;
4 — paiioH 3apOXKICHUS 3aIaIHBIX;
5 — paiioH 3aroJHEeHUs I0KHBIX; 6 — pallOH 3alOJHEHUS 3ala/IHbIX

Fig. 2. Schematic map of cyclone trajectories, causing dangerous
weather phenomena over Belarus during the period of 1995-2015:
1 — southern; 2 — western; 3 — region of origin of southern;
4 — region of origin of western; 5 — region of filling of southern; 6 — region of filling of western

MaxkcumanbHas TOBTOPSIEMOCTh I0KHBIX ITUKIIOHOB, C KOTOphIMU cBsizaHbl OSII1, oTMeuanach B TETUIBINA
nepuon (¢ Mas 1o aBryct) — okoso 12—14 cirydaes, T. €. KaX/Iblii BTOPO# IOl CYIIeCTBYET BEpOATHOCTH BBIXO/IA
«TIOTO00TACHBIXY IOKHBIX IIUKJIOHOB. B 0CTambHBIC MECSIIBI ITOBTOPSIEMOCTD IOXKHBIX TUKIIOHOB ¢ OSII Op1a
HeBeJMKa 1 Kosebanack oT 1 10 5 ciydaes, T. €. B CpeAHEM KaXKAbIH MATHINA-IIECTON rol. 9T0 MOXKHO 00bsC-
HUTHh CHIDKCHHEM MHTCHCHBHOCTH IMKJIOHOB M YMEHBIIEHUEM KOHTPACTHOCTH Ha aTMoC(hepHBIX (ppoHTax
B pe3yJIbTare BIUSHHS TEPMUICCKOTO (haKTopa, 0COOCHHO B MIEPEXOHBIC MIEPUOIBI TO/IA.

[Toutu momoBuHa 3anaaHBIX MUKIOHOB (40—50 %), oOycnosuBmmx OS11, HaGmOMaTaCh B UIOJIC U aBTYCTE.
B 3umHMe MecAIbl MUKIOHEI 3anaaHbx Tpackropuii OSI1 He BRI3BIBANIN, a B TIEPEXOIHBIC CE30HBI TO/Ia UX T0-
BTOPSEMOCTh ObllIa HEBEIIMKA — 110 OTHOMY IMKIIOHY B Kbl Mecsiiy ¢ OSII.

MoBTopsiemocts OSIII B 10:kHBIX HUKJI0OHAX. Pacipenenenne mo cezonam (tabdi. 2) 3a UCCIeTyeMbIi Tie-
PO TTOKA3aJI0, YTO HAMOOJBIAsI IOBTOPSIEMOCTh OU€Hb CHIIBHBIX JOXKACH B I0KHBIX ITUKIIOHAX ObLIa Xapak-
TepHa IS UI0JIA U aBrycta — 72 u 46 ciy4aeB COOTBETCTBEHHO, YTO COCTABIISIET B CPEAHEM OT 2 10 4 ciiydaeB
B MECSI] €KETOMHO. HanmMenbIee KoMmuecTBO OUeHb CHITBHBIX JOXKICH HAOMI0MaN0oCh B CEHTSIOpE U OKTI0pe,
a Takke Mae — 1Mo 5 ciaydaeB. OueHb CUJIBHBIA CHET Yallle BCETO BBIMAAall B MapTe — 22 cirydasi, T. €. KaKIbIi
TOJ1 C BBIXOZIOM IO’KHOTO IIMKJIOHA B 3TOM BECEHHEM Mecslle ObUT CBsI3aH Clydail O4eHb CHIILHOTO CHETOMaa.
B ocranbpHBIE MeCSIIBI XOIOIHOTO MTEPHOia rojla OTMEUaaoch OT 1 10 7 0UeHb CHIIBHBIX CHETOIA/I0B, T. €. Be-
POSITHOCTH BO3HUKHOBEHUS 3T0T0 OSI1 HeOompmas. LIIKkBaIbl B F0XKHBIX ITUKIOHAX HAOIIONATHUCH B OCHOBHOM
B TEIIOE TOYyTOINE, MAKCUMaJIbHASI IIOBTOPSIEMOCTD MPUIILIACH HA HIOHB U UIONb — 15 u 14 cimyyaes, a Hau-
MEHbIIIasg OTMeYajach B IEPEXOIHBINA CE30H — B arpesie 1 okTI0pe. B xomoaHoe BpeMs rojia BepoSTHOCTh BO3-
HUKHOBCHISI OYCHb CHJIBHBIX BETPOB, BKIIIOYAs IIKBAJIBI, B FOXKHBIX ITUKIOHAX MUHUMAaIbHA. KpymHBIA rpas
BbITIa/1aJl B KOHIIE Masi, a TaK)Ke B MIOHE U HIOJIE.
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Tab6auna 2
IosTopsiemocTs OSII B HUKIOHAX PA3JIUYHBIX TPAEKTOPUI
HaJ TeppuTopueii bBenapycu 3a nepuoa 1995-2015 rr.
Table 2
Frequency of dangerous weather phenomena
for the territory of Belarus during the period of 1995-2015
HOxHBIE TUKIIOHBI 3amnaHbIe TUKJIOHBI
Bu OSIIT 2 3 5 S| 4 . s £¢
8 e | £ | 5| £ |58 B | §| 5| £ |5%.
|53 S o é ge o & o} g =t 2
o M g o aa) m g
OueHb CUIBHBIN BeTep, 7 B 1 41 59 | B 2 1 4

B TOM YHMCJIC IIIKBAJI

OueHb CHIIBHBIN JOXK/Ib,
B TOM YHCJIC TUBHEBBIA 7 — 11 150 168 — — — 6 6
1 IPOIOJIKUTENbHBII

OueHb CUJIBHBINA CHET 9 9 22 — 40 6 - - — 6

Kpynusiit rpan - - 2 8 10 — - - 1 1

CunbHOE HaNUIaHUe > 3 _ B 5 B _ _ B B
MOKpOTO CHera

Bcero 25 12 46 199 | 282 7 - 2 8 17

Amnanus npoctpancTBeHHOT0 pactpenenenus OSAI1 nmokazan, uto HauboJbIIAsT MOBTOPSIEMOCTh O4Y€Hb CHITb-
HBIX JTOKJeH ObLTa XapakTepHa B OCHOBHOM /IS KpallHUX IOKHBIX paiiloHOB bpectckoit obmactu — ot 10
10 16 ciyuaes (puc. 3, a). OueHb CHIIbHBIC BETPBI U CHETONa (bl HAOMIOAAINCh TPEUMYIIECTBEHHO B BOCTOY-
HOM 9acTH cTpaHbl — 0T 4 10 9 1 0T 3 10 6 cIydJaeB COOTBETCTBEHHO (pHcC. 3, 0, 8). CHIbHOE HATUIIAHIE MOKPO-
IO CHera M KpYIHBIHN I'paj — JOCTAaTOYHO pelKue sBieHus a1t benapycu, oqHako OHM HAHOCAT 3HAYUTEIILHBINA
yiepO Kak HACENEHWIO0, TaK W OTPACIsIM HapOJHOro xo3sictea. CpeaHee 3a TOJ YUCIO JHEW ¢ TpajioM Ha
tepputopun bemapycu konebiercs ot 1 mo 2, Bo3pacTast OT HU3MH K BO3BBIIIEHHOCTIM [25]. 3a mepuos uc-
CJIC/IOBaHUS C HEOOIBIION MTOBTOPSAEMOCTHIO 1—2 ciydast CHIIbHOE HaJMITaHHEe MOKPOTO CHETa M KPYTIHBIN rpaj
(hUKCHPOBATHCH JIOKATBHO IT0 cTpaHe (puc. 3, 2).

OcuoBnas nomns OSI1 B 10KHBIX IUKIOHAX 32 UCCIIEAYEMbIH MEpUo MPHUILIACH HA OYE€Hb CUIIbHBIE JOXKIH
JUBHEBOTO U MPOIOJDKUTENBHOTO XapakTepa (168 ciaydaes, T. €. 60 % ot obmero kommuectsa OSIT). Cymma
BBITIABIINX OCAIKOB Kosebanack oT 50 mo 112 mm 3a 3—12 4 (154 cimyyas) u ot 120 mo 199 mm 3a 2-3 cyr
(13 ciydaeB). bt Takke ormeueH 1 cirydail KpaTKOBPEMEHHOTO OY€Hb CHIIBHOTO JIUBHS Ha Tepputopuu [o-
MeJbCKO# obmacTu B HOUb Ha 1 mtonst 2011 ., koraa Beimano 32 MM 3a 52 muH. CHHONTHYECKAsT CUTYAIHsI BO
BCEX CITy4asix Onpeaensiach BO3ACHCTBUEM MPU3EMHBIX IEHTPOB IIMKJIOHOB MM UX aTMOC(EpHBIX PPOHTOB.

OdeHpb CHIIBHBIE CHETOMAABI TI0 pectyomnuke coctaBmin 40 cioydaes (14 % ot obmero uncia OALI). B oc-
HOBHOM OHH OBUIM BBI3BaHBI BIUSHHEM aKTHBHBIX FOXHBIX IIUKJIOHOB MJIM MAJIOTIOIBMKHBIX (DPOHTAIBHBIX
pasznenoB ¢ BomHamMu. KonmndectBo ocankoB konedanocsk oT 20 1o 29 MM 3a nepuon 7—12 4. bonsmmHCTBO
LIMKJIOHOB, OOYyCJIOBUBLIMX MaKCHMaJILHOE YUCIIO OY€Hb CHIIBHBIX CHEIONaa0B [0 CTPaHe, ObUIN IIyOOKUMHU
OapuvecKUMU 00pa30BaHUSIMH C JaBJICHUEM B IIeHTpe oT 976 mo 986 rlla. Beixoast Ha tepputopuro bena-
PYCH, OHH yIIIYOJSUIMCH M CYLIECTBEHHO 3aMEAJSUIUCh. 3[€Ch CTOUT OTMETUTh CJIOXKHBIE ITIOTOAHBIE YCIIOBHUS,
KOTOpBIe HAaOIIoAamch B peciryonuke 15 mapra 2013 1. B CBSI3U C NepeMEIICHHEM 04€Hb aKTUBHOTO LIMKIIOHA
(maBnenwue B nieaTpe 978 rlla) ¢ Ykpanns! Ha 10ro-BocToUHbIE paiionsl benapycu (puc. 4). Ha Gonbiieii gactu
CTpaHbI MPOLUTH CHJIBHBIE OCaKH B OCHOBHOM B BHJIE CHETa, MO I0r0-BOCTOKY — OIS, IEPEXOISILIETO B MOK-
pBIii cHeT. B 10)KHBIX M HEHTpaJIbHBIX pailoHaX OTMEYaMCh OYeHb CHUJIbHBIE cHeromaabl — oT 20 1o 26 MM
3a 12 9 (puc. 5). Ocagku cCOMPOBOKIAIICH CHIHHBIM TOPBIBUCTHIM BeTpoM (15-24 m/c), HaOmonanach O4eHb
CUJIbHAsi METeJb, Ha JOPOTaxX CUTyalusl OCJIOXKHsIIACH CHEKHBIMH 3aHOocaMu. [10 10r0-BOCTOKY pecmyOauKu
OTMEYaJIuCh HAJIMIIAHUE MOKPOTO CHEra, rojioje]], BO BTOPOi MOJOBUHE JHs Ha JOporax oopa3oBaiach rojo-
neauna. 3a meprosl BIMSHUS IUKIOHA, HECMOTPSI Ha CHIIbHBIA TIOPBIBUCTBIN BETEP U METEIIb, BO MHOTHX Paio-
HaX CTPaHbI MPUPOCT CHEra coctaBmi 5—15 cm, mectamu nocturan 1632 cm [30].
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Puc. 3. IloBropsiemocts OSI1, BbI3BaHHBIX I0XKHBIMHU LIMKJIOHAMU 3a Tiepuof 1995-2015 rr.:
a — OueHb CHIIBHBIN JOXKIb; O — OYCHb CHJIBHBIN BETEP; 6 — OUCHD CHJIbHBIN CHETOMA;
2 — CWIbHOE HaJMIIaHUE MOKPOT'o CHera (CHUHUM I[BET) U KPyNHBIN Ipajl (KpacHbIH LBET)

Fig. 3. Frequency of dangerous weather phenomena, caused by southern cyclones, period 1995-2015:
a — very heavy rain; b — very heavy wind; ¢ — very heavy snowfall;
d —heavy sleet sticking (blue colour) and big hail (red colour)

OtmetnM, uto 23-24 deBpans 1999 r. moroay B cTpaHe OMpEAesi aKTHBHBIA IIUKIOH, KOTOPBIH 00-
paszoBaics Haj pailoHaMu ATIEHHHMHCKOTO IMOJYOCTPOBA M MOJ IOr0-3alaJHBIMU MOTOKAMHU CMEILAJICS Ha
teppuToputo benapycu, yriyousmmcs Haj pecnyonukoi 10 976 rlla u 3ameinB cBoit xoia. B pesynbrare
Ha OOJIBIIICH YaCTH CTPaHBI MPOIILJIN HHTCHCUBHBIC cHeroma bl (10—19 MM), a 0 BOCTOYHOM MOJIOBUHE OHU
JOCTUTIN KpuTepus onacHbiX (20—-23 MM). MectaMu HaOJIFOaI0Ch CHIIBHOE HAJUIIaHUE MOKPOTO CHEra
(45 MM — Ha MeTeocTaHIUU JKUTKOBUYH).

OueHb cUIIbHOE HAaTMITaHUEe MOKporo cHera (57 MM 3a 13 1) ormeuanocs Takxke 11 HosOpst 2007 1. mo roro-
BOCTOKY bemapycu, Korja Ha TEppPUTOPHUIO PECIYOIUKH BBINIC aKTUBHBIA FOXKHBIA ITUKIOH, CMEIIABIIANCS
¢ palioHOB UepHOro MOps uepe3 BOCTOUHYIO YacTh YKpauHbl U benapycu Ha ctpanbl bantuu. MHTeHCUBHBIE
CHETOIa bl U CUJIBHOE HAJHUITAHUE MOKPOTO CHera HaOJIO/IAINCh Ha CEBEPHOU Mepu(epuu yriTyOIIsIOmEerocs
LUKJIOHA.
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Puc. 4. Ilpuzemuas kapta 3a 15 mapra 2013 1. (15 UTC) — BBIXOZ F0XKHOTO ITUKJIOHA,
COMPOBOXK/ABIIETOCS CHIIBHBIMHU CHETroIaiaMu
(ykazaHa TpaeKTOpus LUKJIOHA 3a mepuon 15—-16 mapra 2013 )
Fig. 4. Surface pressure analysis, 15 March 2013 (15 UTC) —

movement of southern cyclone, which was accompanied by heavy snowfall
(it is shown the trajectory of cyclone for the period 15-16 March 2013)
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Fig. 5. The distribution of precipitation (mm) for the period 9:00 a. m. — 9:00 p. m. (15 March 2013)
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OueHb cruiibHBIC BETPHI (59 ciydaeB, BKIIFOYAst IIKBAJIbI) B pECIyOIMKe BO3HUKAIM B OCHOBHOM TIO]T BIIHSI-
HUEM MEJICHHO JBIKYLIMXCS (POHTANBHBIX Pa3JesioB, BAOIb KOTOPHIX 00Pa30BBIBAIMCH BOJTHOBBIE BO3MY-
LIEHUs], IPEUMYIIECTBEHHO B AHEBHOE BpeMs IIpU OOJIBIIMX TEMIIEPaTypHbIX KOHTPAcTax 10 00€ CTOPOHBI
arMocdepHoro ¢ppoHTa. B HOUHBIE Yachl OYEHb CHUIIBHBIA BETEp HAOMIOHANICS peaKko (6 ciy4yaeB) B THUIOBBIX
YacTsIX LUKIOHOB IPU 3HAYUTENbHBIX OAPUYECKUX I'PAJAMEHTax, KOrAa U3MEHEHHs aTMOC(EpHOro AaBlIeHUs
nocruranu 8—10 rlla 3a 3 4. MakcuManbHbIe TOPBIBBI BETpa cocTaBuim 25-32 M/c.

3a mepuoz ucciaenoBaHts KPYIHBIA rpaa auaMeTpoM oT 20 1o 60 MM BbINIafa B JHEBHOE BPEMs B TETIIbIN
HEepHOJ Tof1a, KOTa JUIs 3TOTO CO3/1a0TCsl Hanbosee OIaronpusTHBIE YCIOBHS — BBICOKHE TEMIIEPaTyphbl BO3-
JlyXa y 3eMHOH MOBEPXHOCTH, OONbLIas BOAHOCTH 00nakoB. Kak u B ciydae co HIKBaJaMH, CHHOIITHYECKAs
CUTYyAIHsl OTIpe/IeNsIach BIUSHNEM KOHTPACTHRIX (DPOHTAIBHBIX pa3fenioB ¢ BodHaMHu. Tak, 14 wroms 2000 .
TeppuTopust benapycu Haxonunack 1moj| BO3AEHCTBHEM IOKHOTO [IUKIIOHA U €r0 aKTUBHBIX aTMOC(EPHBIX (pOH-
ToB (puc. 6). Bo Bropoii nonoBuHe IHs Ha XOJIOXHOM (POHTE Hadaja pa3BUBATHCS MOILHAs Ky4eBO-I0XKIECBast
00JIaYHOCTB, YTO CBHJICTEIHCTBOBAJIO O CHIILHOW KOHBEKIIMU B CHCTEME IMKJIOHA. MecTamu 10 peciryOnnke
MPOILUIHA CHJIbHBIE JIMBHU, COIIPOBOKAABIINECS TPO3aMH, BBINAICHUEM MEJIKOTO M KPYIHOro rpazaa. B pesyis-
TaTe ObUIM YaCTUYHO PA3pYLIECHBI M MOBPEKICHBI IPOU3BOACTBEHHBIEC IIOMELICHUS U I0MA YaCTHOTO CEKTO-
pa, IOATOIUICHBI COTHH T€KTapOB CENbX03YTOHi, 00eCTOUEHBI ICCATKN HACEICHHBIX ITYHKTOB H3-32 00PHIBOB
JTUHUH 27eKTporepenad. B jgecax oOpa3oBaiuch 3aBajibl AepeBheB Iuiomaasio 10 10 ra. KpymHabiM rpamgom
MOBPEKIACHO OOJBIIOE KOTMYECTBO aBTOMOOHIIEH, PasOUThI CTEKIIAa M KPOBJISI KHJIIBIX JIOMOB M YUPEKICHHIH.

HoBTopsiemocts OSII B 3anagHbIX HUKJI0OHAX. Kak yxe ymoMuHan0ch, Tuib 10 aTaHTHYECKUX HUKIIO0-
HOB (14 % ot oOmiero konmnuecTsa) BezBas OS] B benapycu. Hanbonpimnas nosropsiemocts OSII mpumutack
Ha OYeHb CHJIbHBIC CHEromabl U JOXKIU — 110 6 ciy4aes (35 % oT o0Iero Koiau4ecTsa), a TAKKe OUeHb CHIIb-
HBIE BETPBI, B TOM YHCJIe LIKBaJbl, — 4 ciy4as. KpymHblii rpaj BeINa JIMIIb OAMH Pas.

OueHb cHUJIBHBIC OXKIU M JIUBHH, CBSI3aHHBIE B bemapycu ¢ 3amagHbpIME LUKIOHAMHM, HaOJONAINCH Jie-
TOM — C HIOHA 110 aBTycT (1-3 cinyyas B mecsir) (cM. Tadi. 2). OueHb CHIIbHBIE CHETOIa bl — TOJIBKO B HOSIOpE
(6 cimyuaeB 3a Bech nepuos uccaenoBanus). [1o 1 ciiydaro o4eHb CHIBHBIX BETPOB (PUKCHPOBAJIOCH B MapTe,
Mae, aBrycre u okTsi0pe. KpynHsblii rpajs oTMevancs B Uiole.
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Puc. 6. IlpuzemHas kapra (n300aps! 0€JI0T0 1IBETA)
u xkapta AT-500 (uBetHas mxkana) 3a 14 uronst 2000 . (18 UTC)

Fig. 6. Surface pressure analysis (white isobars)
and geopotential height at 500 (color scale), 14 July 2000 (18 UTC)
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AHanmu3 TIpOCTPAaHCTBEHHOTO pacmpeaenenus mokazan, uro Ol umenn nokaneHEINH Xapaktep (puc. 7).
O4eHb CUIIbHBIEC JOXK]IM MPOLUTA B CEBEPO-3aaHbIX PETHOHAX CTPAHBI, @ TAKXKE MeCTaMu 110 1ory. OUeHb CUIIb-
HBIE CHETOIa bl OBUTH CBOMCTBEHHBI MOTHIIEBCKOM, a TakKe 3araay I omensckoit oomactu. OueHb CHIIBHBIE BET-
peI oTMedarich Ha Meteoctaniusix [lyqnn, [Tomork n OkTs0pb, a KpyIHBIH rpajg — Ha MeTeocTaHiuu Opiia.
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Puc. 7. Tlosropsiemocts OSII1, BBI3BaHHBIX
3araHbIMU [UKJIOHaMH 3a niepuoy 1995-2015 rr.

Fig. 7. Frequency of dangerous weather phenomena,
caused by western cyclones, period 1995-2015

XapakTepHOl 0COOCHHOCTHIO ATIIAHTHYECKHX IIMKJIOHOB, OOYCIIOBUBIIINX OYE€Hb CHIIBHBIE JOKIN KaK JINB-
HEBOTo (B IHEBHOE BpEMsi), TaK M OOJIOKHOTO XapakTepa (B HOUHBIE 4achl), ObIIO X MEAJICHHOE TepeMelie-
HHe yepe3 bemapych. MUHMMAaNbHOE NaBiICHUE B ICHTPE MUKJIOHOB HAJ pecmyOnmkoi koimebanoch ot 980
1o 1005 rlla, mpu 5TOM, BBIXOAS HA TEPPUTOPUIO CTPaHBI, 3aaJHbIC IHUKIOHBI MPOIOKAIN YIIYOISTHCS.
KonuyecTBo BhINABIIMX OMACHBIX OCAJKOB COCTABISIO OT 35 10 38 MM 3a nepuop 35—45 MUH U JJOCTUTAJIO
51-65 MM 32 TIONCYTOK.

OueHb CHIIBHBIC CHETOMAIBI ¢ KOJTMIECTBOM ocaakoB 21-30 MM, BeTep mopeiBamu 10 19-24 m/c, meTenn
Y CHEXHBIC 3aHOCHI Ha JIOPOTax HAOIIOAAIKCh MO I0T0-BOCTOKY peciyOIMKY TpU cMelleHun ¢ 3anaaHoii Es-
POIIBI aKTUBHOTO BOJTHOBOTO ITKJIoHA 2021 HOs0pst 2004 1. (purc. 8). Llukmornmyecknii BUXPh MPOXOANIT Yepe3
I0KHBIC PaiOHBI CTPaHbI, 3HAYUTEIEHO YMEHBIIMB CKOPOCTh, HO MPOIOIDKas yrimyonsarbes 1o 982,5 rlla (nane-
HUe naBneHus HaJ benapycero cocrasmio 5 rlla 3a 3 u). IlepemecTuBmmck 3a npenens! cTpanbl Ha CMOJICH-
cKyto obmacte Poccuu, IMKIOH TOCTUT MakCUMAalbHOM cTaanu cBoero pa3sutug (975 rlla), ”HTEHCUBHOCTH
cHeronaioB Hax bemnapyceio ocnabena.

IlIkBanucToe ycuieHue Berpa 10 26—28 M/C B 3alafHbIX [IUKIOHAX B TEILIBIH MEPHOJ I'0/la, COMPOBOXK1aB-
1Ieecsl NHTEHCUBHBIMH JIMBHSIMH U I'PO3aMH, OTMEYajoch B MOMEHT MAKCHMAJIbHOTO MIPOrpeBa BO3AyXa IpHU
CMEIIEHUH BEPIINH BOJHOBBIX BO3MYIIEHHUI HA XOJIOAHBIX aTMOC(hEpHBIX (PPOHTAX, PA3ACIAIONINX KOHTPACT-
HbIE BO3JYIIHBIC MACChl, Uepe3 MyHKT HAOII0AeHUH. B nepexonHbie Ce30HbI rojla MAKCHMAJIbHbBIC TOPBIBBI
BeTpa 2830 M/c PUKCHPOBATHICH B YTPEHHHUE W BEUSPHHE YACHl B THUIOBBIX YACTSIX YXOMAIINX TTyOOKHX ITH-
KJIOHOB (naBneHue B 1eHTpe 983-995 rlla), korga poct arMocdepHOro 1aBieHus 32 XOJIOAHBIM (PPOHTATEHBIM
paznenom coctapiist 9—11 rlla za 3 u.

Kpynnsiii rpag nuamerpom 20 mMm (1 cimywail) B 3amajHbIX HUKJIOHAX BbINal B JHEBHbIE yachkl 1 Hroms
1998 . Ha (hpOHTE OKKITIO3MH B HEYCTOWYMBON BO3IYIITHOW Macce, BOIM3K IPU3EMHOTO [IEHTPa IIUKIOHA.
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Puc. 8. Tlpuzemnast kapra 3a 20 Hos0ps 2004 . (00 UTC) — nepemenienne
3aI1a{HOTO [IMKJIOHA, BBI3BABILETO CHIIbHbIC CHETOIa Ibl

Fig. 8. Surface pressure analysis, 20 November 2004 (00 UTC) — movement
of the western cyclone, which caused heavy snowfall

3aKiaoueHue

Huxnonuyeckas akTUBHOCTh B T€UEHHE Hcciemyemoro nepuoaa (1995-2015) xapakrepuzoBaiachk BICO-
KO TIOBTOPSIEMOCTBIO IIUKJIOHOB BCEX TUITOB TpaekTopuid HaJ Tepputopuen benapycu. Onnaxo OSII Bei3Basin
JIMIb HUKJIOHUYECKUE BUXPU FOXKHBIX U 3alla/IHBIX TpaeKTOpHﬁ. I'maBHBIM O6p330M C OTUMHU IUKIJIIOHAMH ObLTH
CBsA3aHbl OYCHb CUJIBHBIC JOXKAW U IIKBAJIbl, CHCIromajbI.

OcHoBHBIME palioHamMu (OPMHUPOBAHHS IOJKHBIX MUKIOHOB, Bbi3BaBmux Ol B bemapycu, Obimn 3anan-
Hoe CpeamseMHOMOpEke, [ eHy?a3ckuil 3anuB, a Takke Benrepckas u [lynaiickass Hu3BMeHHOCTU. bonbImnHCTBO
FOXKHBIX [TUKJIOHOB, OBIUSBIINX Ha Bo3HUKHOBeHUE OSI1 B pecnyOiuke, CMEIIATUCh B TEILIBINA TIEPUOJ] TO/Ia,
cienoBarensHo, OAIT npeke Bcero ObUIM CBSI3aHBI ¢ pa3BUTHEM Ha aTMOC(EPHBIX (PPOHTAX WHTCHCHBHOM
KOHBECKIIUU, O6yCHOBHHBa}OHICﬁ O4YCHb CUJIbHBIC JIMBHU, BBINIAJICHUEC KPYIIHOT'O I'pajia, O6p330BaHI/Ie MOIIHBIX
I'pO3, LIKBAJIOB U CMEPYEH.

3anaaneie HUKIOHKL, Bhi3BaBmue OSIl B benapycu, 00pa3oBbIBAIMCH B OCHOBHOM HaJl ATIaHTHYECKUM
OKeaHOM. XapaKTepHOH 0COOEHHOCTBIO JIaHHBIX IIMKIOHOB OBLJIO OBICTpOE cMellleHne Haj 3anaaHoil EBponoit
U CyIIECTBEHHOE 3aMe/IeHne Xoaa Haja benapychto, YTO MIPUBOIMIO K BOSHUKHOBEHUIO OYEHb CHIIBHBIX JOXK-
Z[Cf/i KaK JIUBHCBOT'O, TaAK U MPOAOJLKUTCIIBHOIO XapaKTepa B JICTHUMN nepuon roxaa. W nmumb oyeHb CHIIBLHBIC
BETPHbI, B TOM YUCJIC IIKBAJIbI, ObLIIH OGYCJ'IOBJ'ICHI)I FJIy6OKI/IMI/I [UKIJIIOHaAMHU, IEPEMCHIAIOIIUMUCS C OOJIBIIUMH
CKOPOCTAMU IIPU 3HAYUTCIIbHBIX 6ap1/1quKI/1x TrpaiuCHTAax.

OTIMYUTENBHON 0COOEHHOCTBIO KaK FOJKHBIX, TaK M 3alaHbIX I[UKJIOHOB, BbI3BaBIINX O0nbmnHCTBO OSI1
B benapycu, crano ux yriny0OieHue HaJ TEpPUTOPHEN CTPaHbI, T. €. OHU BBIXOAMIIHM HA PECIyOIHKY HHTCHCHB-
HBIMH U aKTUBHBIMU, MPEUMYIUICCTBEHHO 31€Ch NOCTUTasd MaKCHUMaJbHOM CTagnuu CBOCTO pa3sBUTHA.
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